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Biyotasarim Biodesign

Edito

Liana Kuyumcuyan

Tam iki y1l evvel Iklim krizi gergedi temali 10. sayimizi yayimladigimizda, gelmek-
te olan krizin gériinemez ve elle tutulamaz halinin gerceklikleri sorgulattigini tar-
tigmigstik. Subat 2023’te Tiirkiye ve Suriye’yi etkileyen depremin agtig1 yaralar hala
tazeyken, tipki iklim degisikliginde oldugu gibi deprem gergeginin de iistiiniin &r-
taldigii ve spekiile edildigi bir donemden gegiyoruz. Bu noktada dogru bilginin
adil bir sekilde herkese ulastirilmasinin ve bir ger¢egin inga edilmesinin, 6zellikle
medya teknolojilerinin bu denli gelistigi bir ddnemde hal ne kadar imkénsiz ol-
dugunu gérmek saskinlik verici. Tiim bu manipiile edilebilir gercekliklerin yanin-
da ise, yaratici alanlarda ¢alisan insanlar durmaksizin farkli potansiyeller ve gele-
cek tahayyiilleri iiretmeye, daha iyi bir gelecegin miimkiin oldugunu gdstermeye
yonelik isler iiretmeye devam ediyor.

Farkindalik yaratan, yeni malzemeler veya sistemler 6neren yaratici ¢aligmalara
151k tutmanin, iklim ve benzeri krizlerin arttig1 bu dénemde hayati 6nem tagidi-
gina inaniyoruz. Pek ¢ok tasarimci kendisini malzeme arastirmalari ¢ergevesinde
gelistirerek plastik yerine yenilik¢i malzemeler 6nermeye basladi. Bu ¢aligmalar:
daha genis bir tartigma ortamina tastyarak tasarim, sanat ve diger yaratici disip-
linlerin politika alaninda s6z sahibi olmalarinin ne kadar gerekli oldugunu aktar-
may1 umuyoruz.

Bu dogrultuda, Design Unlimited’in 14. sayisinda, yaratici endiistrilerden “bi-
yotasarim” konusuna odaklanan Kkisileri, projelerini veya arastirmalarini bizlerle
paylagmaya davet ettik. Ekim 2022'de duyurdugumuz agik ¢agri sonrasinda ¢okga
tasarimciyla iletisime ge¢me ve projelerini gorme firsati elde ettik. Basili mecranin
sinirlari sebebiyle hepsine yer veremesek de, bu sayida 21 proje, kisi veya kuruma
yer verebildik. Yagayan, doniisen ve degisen, dogal malzemelerle ¢aligan bu yarati-
cilarin iglerini gérdiikge, aslinda ne kadar fazla alternatifimizin oldugunu gérmek
bize heyecan veriyor.

Biiyiik dl¢ekli endiistrilerin elinde tuttugu, seri ve ucuz iiretilen iiriin ve malze-
melere ayni kalitede ve ayni maliyetlerde cok daha siirdiiriilebilir se¢cenekler oldu-
gu acik. Bu sayida islerini bizlerle paylasan yaraticilar sayesinde bunun ne kadar
miimkiin oldugunu goériiyoruz. Umariz bu ¢alismalar ilerledikge, sadece aslinda
bir tercih meselesi olan degisimlere yonelecek bir yasam bi¢imini gelistirmenin
adimlarini atmaya daha da yaklagabiliriz.

FORMAFANTASMA, CAMBIO, SEEING THE
WOOD FOR THE TREES VIDEOSUNDAN
GORUNTU, 2020, FORMAFANTASMA IZNIYLE,
FOTOGRAF: FORMAFANTASMA
FORMAFANTASMA, CAMBIO, STILL FROM
SEEING THE WOOD FOR THE TREES, 2020,
COURTESY FORMAFANTASMA,

PHOTO: FORMAFANTASMA

Exactly two years ago, when we published our 10* issue with the theme The
reality of the climate crisis, we discussed that the invisible and intangible state
of the coming crisis making the reality questionable. While the wounds in-
flicted by the earthquake that affected Turkey and Syria in February 2023 are
still fresh, we are going through a period in which the reality of earthquakes is
covered up and speculated, just like climate change. At this point, it is aston-
ishing to see how impossible it is to distribute the correct information fairly
to everyone and build a truth, especially when media technologies have devel-
oped so much. In addition to all these manipulable realities, people working
in creative fields continue to produce different potentials and future visions to
show that a better future is possible.

We believe in the importance of highlighting creative works that raise
awareness and propose new materials or systems in this period of increasing
climate -and other similar- crises. Many designers developed themselves with-
in the framework of material research and began to propose innovative mate-
rials as an alternative to plastic. By bringing these studies to a broader discus-
sion, we hope to convey how necessary it is for design, art, and other creative
disciplines to have a place in politics.

Accordingly, in the 14™ issue of Design Unlimited, we invited people from
the creative industries who focus on “biodesign” to share their projects and
research with us. After the open call we announced in October 2022, we had
the opportunity to contact many designers and see their work. Although we
could only include some of them due to the limitations of the printed medium,
we covered 21 projects, individuals, or institutions in this issue. As we see from
the living, transforming, and changing works of these creators working with
natural materials, we are excited to see how many alternatives we actually have.

It is clear that there are far more sustainable alternatives to mass and in-
expensive products and materials held by large-scale industries at the same
quality and cost. In this issue, we see how possible this is thanks to the creators
who share their work with us. We hope that as this work progresses, we can
come closer to developing a lifestyle that will lead to changes that are just a
matter of choice.
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Biyotasarim Biodesign

Haberler News

Salone del Mobile ve
Milano Tasarim Haftasi

Diinyanin dort bir yanindan mobilya ve aydinlatma iirtinlerinin sergilendigi
Salone del Mobile, 18-23 Nisan 2023 tarihleri arasinda Fiera Milano fuar mer-
kezinde gerceklesecek. Uluslararasi fuarin 61. edisyonunda Workplace 3.0, S.
Project ve lniversiteler ile 35 yas alt1 tasarimcilara yonelik diizenlenen Salo-
neSatellite etkinlikleri yer alacak. Uluslararasi1 aydinlatma fuar1 Euroluce hem
dekoratif hem de aydinlatma teknolojisi sektérlerinden eko-siirdiiriilebilirlik
ve enerji tasarrufu alaninda 6ne ¢ikan tasarimlar: bir araya getirecek. Tasarim
haftasina yon verecek konsept ve birlestirici tema Iszklar $ehri olacak.

HELLO HUMAN + ADITIONS, THIS IS AMERICA, 2022, ALCOVA
MILANO SERGI GORUNTUSU. FOTOGRAF: JONATHAN HOKKLO
HELLO HUMAN + ADITIONS, THIS IS AMERICA, 2022, EXHIBITION
VIEW FROM ALCOVA MILANO. PHOTO: JONATHAN HOKKLO

Salone del Mobile
and Milan Design Week

The international furniture and lighting fair Salon del Mobile will take place in
the Fiera Milano district between 18-23 April 2023. The 61* edition of the in-
ternational fair will feature events like Workplace 3.0, S. Project, and SaloneSa-
tellite, organized for universities and designers under 35. International lighting
fair Euroluce will bring together prominent designs in eco-sustainability and
energy saving from both the decorative and lighting technology sectors. City of
Lights is the concept and unifying theme that will guide the Euroluce.

Viyana Tasarim Haftasi

Viyana Tasarim Haftas’nin 17. edisyonu, 22 Eylil-10 Ekim 2023 tarihleri ara-
sinda gergeklesecek. Festival, yasadigimiz sehirlerde ve diinyada bir arada var
olmanin ¢ézlimlerini ararken tasarimcilarin rolinii ve tasarimin siirdiiriilebi-
lir ¢6ziimlere katkisini giindeme getirecek. Festival kapsaminda sehrin farkls
noktalarinda sergiler, atélyeler ve konusmalar diizenlenecek. Festivalin bu yil
Urban Food & Design, Stadtarbeit: Intervention ve Fokus: The Series olmak tizere
ii¢ ayr1 formatta acgik cagrisi bulunuyor. Mayis 2023 tarihine kadar devam eden
bagvurular hakkinda detayli bilgiye www.viennadesignweek.at web sitesinden
erigebilirsiniz.

VIYANA TASARIM HAFTASI 2023. FOTOGRAF: NIKO HAVRANEK
VIENNA DESIGN WEEK 2023. PHOTO: NIKO HAVRANEK

Vienna Design Week

The 17* edition of the international design festival Vienna Design Week will
take place between September 22 - October 10, 2023. Exhibitions, workshops,
and lectures will be held at various locations of the city during the festival, fo-
cusing on the role of designers in co-existing in the city and worldwide and the
contribution of design to sustainable solutions. This year, the festival has an
open call in three formats: Urban Food & Design, Stadtarbeit: Intervention, and
Fokus: The Series. The application deadline is May 2023. For further informati-
on, you can visit www.viennadesignweek.at

Venedik Tasarim Bienali

Venedik Tasarim Bienali’nin 4. edisyonu 19 Mayis-18 Haziran 2023 tarihleri
arasinda Auto-Exotic temasi ile gerceklesecek. Egzotik ve otekilik kavramlarini
sorgulayan tasarim projeleri Bat1 ile Dogu arasinda bir képrii olmus Venedik
sehrinde bir araya gelecek. Bagimsiz tasarimcilar, markalar, miizeler, iiniversite
ve galerilerin katilimiyla diizenlenen bienalde ana temanin yani sira 6zerk kon-
septlerde projeler de yer alacak.

Venice
Design
Biennial

The 4™ edition of the Venice
Design Biennale will take place
between 19 May-18 June 2023
with the theme of Auto-Exotic.
Design projects that question the
concepts of exotic and otherness
will come together in the city of
Venice, which has become a bri-
dge between the West and the
East. Organized with the partici-
pation of independent designers,
brands, museums, universities,
and galleries, the biennial will
feature projects in autonomous
curatorial concepts as well as the
main group exhibition.

VENEDIK TASARIM BiENALI 2023.
FOTOGRAF: GIACOMO GANDOLA
VENICE DESIGN BIENNALE 2023.
PHOTO: GIACOMO GANDOLA
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Lemnaceae:
Nitrojen sorunlan,
nzofiltrasyon
unitelenyle kucuk
ve harika bir bitki
hakkinda
Lemnaceae:

On nitrogen issues,
rhizofiltration units
and a marvelous
little plant

Lemnaceae, su yollarinin ytizeyinde
bulunan bir su bitkisi. Tasarimcilar
Jan Christian Schulz ve Valentin Patis,
bitkinin ¢evreye etkilerini ve onu bir
biyomateryal olarak nasil kullandiklar:
lzerine yazdilar

Lemnaceae is an aquatic plant floating on
the surface of the waterways. Designers
Jan Christian Schulz and Valentin Patis
wrote about the environmental effects

of the plants and how they used it as a
biomaterial

Yazi Text: Jan Christian Schulz & Valentin Patis

TAMAMEN SU BITKILERIYLE KAPLANMIS BIR GOLDEN
LEMNACEAE TOPLARKEN, 2022, FOTOGRAF: REBEKKA JOCHEM
COLLECTING LEMNACEAE FROM A LAKE ENTIRELY COVERED
WITH THE AQUATIC PLANT, 2022, PHOTO: REBEKKA JOCHEM
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2019°da giinesli bir yaz sonu giiniinde, Hollanda’nin Noord-Brabant eyaletin-
de bisiklete bindik. Yol bizi sehirden kirsal bolgelere, pitoresk kéylerden ve
kiicitk orman yamaclarindan gegerek sonsuz ¢ayirlarin ve tarlalarin hakim ol-
dugu bir manzaraya ¢ikardi. Hollanda’nin bu bélgesinin Avrupa’nin en yogun
hayvancilik yapilan yeri olarak bilindigini gézden kagirmak zordu.(1) Yakin-
daki bir dogal rezerve bisikletle giderken, rotamiz1 kesen ve bizi yola paralel
hendekler halinde takip eden su yollar: bize eslik etti. Yol boyunca, etraftaki
baz1 su kiitlelerinde biiyiik yesil yamalar olusturan kiiciik bir su bitkisinin var-
ligin fark ettik. Bu gegici gozlemle birlikee, bizi yogun insan tariminin karma-
sik zorluklarina ve kirsal kesimin su ortaminda gozle goriiliir bir sekilde geli-
sen sonuglarina ¢eken bir aragtirma projesi bagladu.

Mevcut duruma iligkin bir icgorii: Hollanda -Amerika Birlesik Devletleri’n-
den hemen sonra- deger bazinda diinyanin en biiyiik ikinci tarim triinleri ih-
racatgist.(2) 1980’lerin bagindan beri iilke, cevresel bozulmaya yol agan ve eko-
sistemlerin saglig1,(3) biyolojik ¢esitliligi ve uzun vadede ciftgilerin kendileri
i¢in artan bir risk olusturan yogun tarim uygulamalarindan kaynaklanan so-
runlarla kars1 kargiya.

Domuz, kiimes hayvanlar: ve siit ¢iftliklerindeki konsantre hayvancilik ope-
rasyonlari, hayvan giibresiyle bitki biiyiitmek i¢in 6nemli bir besin maddesi
olan nitrojenin ana kaynaklar1.(4) Bununla birlikte, ekinleri giibrelemek i¢in
tarlaya yayilan muazzam miktardaki giibre ve fosfatin toprak ve bitkiler tara-
findan alinmasi1 imkansiz. Topraga sizan ve yagmurla su yollarina akan bu agi-
r1 doygunluk, yeralt: sularina dagilarak nehirlere, gollere, kanallara ve kiy1 bol-
gelerine ulagarak yerel ekolojide ciddi bozulmalara neden oluyor.

Bazi etkiler heniiz 6ngdriillemeyen zaman 6l¢eklerinde islerken digerleri is-
tikrarsiz su ekosistemleri i¢cin hemen goriiniir biyogdstergelerdir: Yosun patla-
malar1 ve su bitkilerinin (bisiklet gezimizde karsilastigimiz gibi) asir1 besin
yiiklii, 6trofikasyonlu sularda hizla ¢ogalmasi.

Nitrojen kirliliginin neredeyse yarisindan tarimin sorumlu oldugu bir iilke-
de,(5) bir degisimin olmasi gerektigi acik goriiniiyor: Endiistriyel ol¢ekli ciftilik
uygulamalarindan uzaklagmak ve sadece nitrojen akisini azaltmakla kalmayan,
ayn1 zamanda kirlenmis suyu geri doniigtiiren ve yeniden kullanan déngiisel sis-
temler icinde miidahaleler olarak ¢alisan yaklagimlar birlestirmek.

Ciftliklerin ve tarlalarin yanindaki su yollarinin yiizeyinde sakince yiizdii-
gunii gézlemledigimiz kii¢itk su bitkisi hakkinda yaptigimiz kisa bir arastir-
mada, “su mercimegi” olarak da bilinen Lemnaceae alt ailesinin bir tiyesi oldu-
gunu belirledik. Sadece birkag milimetre biiyiikliigiindeki bu bitkiler, dogal
kaynaklardan gelen besin maddelerinin belli araliklarla aktigi, durgun veya
yavas hareket eden sularda bulunuyor.(6) Glinimiizde Lemnaceae’nin hizla bii-
yiimesine sebep, hayvansal tiretim sistemlerindeki giibre yikamalarindan kay-
naklanan kontrolsiiz antropojenik kontaminasyonundur. Bitkilerin bu besin-
leri ve diger kirleticileri absorbe etme ve metabolizmalarina katma yetenekleri,
onlar1 dengeli bir su ekosistemine katkida bulunmak i¢in mitkemmel bir biyo-
remediatér yapar. Ozellikle kirlenmis sulari filtreleyen ve iyilestiren bu prose-
diire “rizofiltrasyon” denir.

Bununla birlikte, bitkinin maruz kaldig: giibre akiginin neden oldugu sinir-
s1z 6trofikasyonun olumsuz sonuglari, dogal biyoremediasyon kapasitesini ag-
maktadir. Bu tiir “ideal” kosullar altinda son derece hizl1 biiyiiyen bitki, biyo-
kiitlesini 1-2 giinde ikiye katlayabilir(7) ve bu da suyun biiyiik bir boliimiinii ve
hatta tiim yiizeyini kaplamasina sebep olur.

Isleyen bir ekosistemin ayrilmaz bir pargasi olan, havadaki karbondioksiti
temizleyen ve bir¢ok balik, bécek ve kurbaga icin koruyucu bir barinak olan
bu bitki, bu artig sebebiyle giines 15181n1 engelleyen ve yiizeyin altindaki oksi-
jen sirkiilasyonunu engelleyen kalin bir értiiye doniisiiyor. Buna ek olarak, di-
ger su organizmalarinin fotosentetik siireglerini azaltiyor ve oksijen tiretimini
daha da kisitliyor; bu, yalnizca su alt1 yagaminin tiim biyotik akigini bozmakla
kalmazken, ayni zamanda - oksijenin yoklugunda - havaya giderek daha fazla
metan salan bir ortam yaratiyor.(8)

Bu zarar veren zincirleme reaksiyonlara proaktif olarak miidahale edebil-
mek, genis bir etmenler yelpazesinin ve bunlarin karigikliklarinin varligini ka-
bul etmeyi gerektirir. Etkilesimleri, i¢inde eylemlerin neo-ekolojik amacglar
dogrultusunda yeniden diisiiniilmesi gereken dinamik aglar olarak anlagilma-
lidir: Sosyo-ekolojik degisimi “doganin” mekanizmalariyla uyum i¢inde dén-
gusel bir titketim mantigini benimseyen degerlerde kavramak.(9)

Et ve siit iiriinlerinin titketim bicimlerimizi yeniden yapilandirmak, kesin-
likle sanayilesmis hayvancilig1 kontrol altina alabilmek i¢in ilk adimdir. Bu-
nunla birlikte, bu tiir déniigiimler uzun siireclere sahip oldugundan, kapsamli
olmayan bir élgekte yerel ¢iftcilige gecis i¢in destekleyici miidahalelere ihtiyag
duyar. Cagdas altyapi, yerel cift¢iler ve onlari cevreleyen “insan olmayan” diin-
ya arasinda simbiyotik topluluklar insa ederek uyum saglamalidir. Biyo-enteg-
re bir tasarim yaklagimi, mevcut iligkileri yeniden degerlendirerek ve yeni is-
birlik¢i yap1 bicimlerini tesvik ederek bu ortak gelecekte etkili bir rol
oynayabilir. Bu tiir ¢abalarin 6ncii uygulamalari, ayni zamanda, ¢cagdas ve yak-
lagmakta olan gevresel zorluklara ig birligi i¢cinde yanit vermede insanlar ve
“doga” arasindaki i¢ i¢e ge¢mis iligkiler hakkinda bir konusma baglatma ve
arabuluculuk yapma giiciine sahiptir: Dr. Dylan Gwynn-Jones, Aberystwyth

CALISMA SURECI, 2023, FOTOGRAF: VALENTIN PATIS
WORKING PROCESS, 2023, PHOTO: VALENTIN PATIS

On a sunny late-summer day in 2019, we took a bike ride through the province
of Noord-Brabant in the Netherlands. Our path took us out of the city to the
rural regions through picturesque villages and small patches of forests, open-
ing the view on a landscape dominated by endless meadows and fields. It was
hard to miss that this part of the Netherlands is known as the most livestock-
dense region in Europe.(1) Cycling our way to a nearby nature reserve, we were
accompanied by waterways that crossed our route and followed us as grid-or-
ganized ditches parallel to the road. Throughout the tour, we repeatedly no-
ticed the presence of a little aquatic plant, here and there, forming large green
patches on some of the water bodies. With this temporary observation, a re-
search project started by drewing us into the complex entanglements of inten-
sive human agriculture and their apparent consequences, visibly thriving in
the aquatic environment of the countryside.

An insight into the current situation: The Netherlands is -right after the
United States of America- the world’s second-largest exporter of agricultural
products by value.(2) Since the beginning of the 1980s, the country has been fac-
ing growing issues resulting from the intensive agricultural practices that lead to
environmental degradation and pose an increasing risk to the health of ecosys-
tems,(3) their biodiversity, and, in the long run, to the farmers themselves.

Concentrated livestock operations in pig, poultry, and dairy farms are the
major sources of nitrogen - an important nutrient for plant growth in animal
manure.(4) However, the enormous amounts of manure and phosphates
spread on the field to fertilize the crops are impossible to uptake by the soil
and the plants. Seeping into the earth and being washed by the rain into the
waterways, the supersaturation distributes through the groundwater, ending
up in rivers, lakes, canals, and coastal areas, causing severe disruptions to the
native ecology.

As some repercussions operate on yet unforeseeable timescales, others are
immediately visible bioindicators for destabilized water ecosystems: Algae
bloomings and rapid proliferation of aquatic plants (like the one we encoun-
tered on our bike trip) greatly flourishing on nutrient-overloaded, eutrophi-
cated waters.

In a country whose agriculture is responsible for nearly half of the nitrogen
pollution,(5) it seems evident that a shift has to happen: Moving away from
industrially scaled farming practices and incorporating approaches that not
only lower the nitrogen runoffs but that operate as interventions within circu-
lar systems that recycle and reuse the contaminated water.

A brief research on the little aquatic plant we observed floating placidly on
the surface of the waterways next to farms and fields identified it as a member
of the Lemnaceae subfamily, commonly known as “water lentils” or “duck-

Universitesi Biyolojik, Cevresel ve Kirsal Bilimler Enstitiisii'nde giftcilik baglam-
larinda protein acisindan zengin yem olarak kullanilmak iizere su mercimek-
lerini aragtiran bir projeye liderlik ediyor. Yakin tarihli bir ré6portajda sunlar1
belirtiyor: “Kiiresel gida iiretiminde beklenen artiglarla birlikte, su kalitesini
ve biyocesitliligi korurken, tarimin karbon dostu olmas: i¢in acil bir ihtiyac
var.”’(10)

Agirlikli olarak ekonomi odakl: bir ¢ift¢ilik ortamindan daha genis bir yel-
pazede sosyo-ekolojik degerleri kapsayan bir ortama gecis asamast i¢in, Lemna-
ceae gibi fotosentetik organizmalarin yerlestirilmesi, ¢iftlik arazisinin ¢ok 6tesi-
ne ulagan iyilestirme etkileri saglayarak 6nemli bir rol oynayabilir. Bu aragtirma
projesinin baglangicindan bu yana, hem tarimi, hem de su iirtinleri yetistiriciligi-
ni birlestiren hibrit yaklagimlar tizerine diisiinmemiz i¢in bize bir alan agt1.

Ciftligin gri suyunu ve ahirlardan gelen besin yiiklii atik sular1 geri doniis-
tiirmenin ve bunlarin kontrolsiiz bir sekilde yer alt1 sularina sizmasini 6nleme-
nin birkag yolu bulunuyor. Yaklagimlardan biri, suyun yiizeyde gelisen ve be-
sinleri alan mercimekler tarafindan yonlendirildigi ve filtrelendigi bir dizi
golet seklinde biyolojik bir rizofiltrasyon altyapisi kurmak olabilir. Bu sistem
ciftlik alaninda yatay alan gerektirse de, kirli suyun akabilecegi ve kiigitk su
bitkisi tarafindan temizlenebilecegi boru sistemlerinin potansiyelini arastir-
dik. Bu tiir rizofiltrasyon tinitelerinin modiiler tasarimi, onlar1 6zellestirilebi-
lir uygulamalar i¢cin uygun hale getirir ve tarim sektoriiniin 6tesindeki baglam-
lara uyum saglayabilir. Ciftlik kompleksinin topografyasinda ve isletme
sireglerinde stratejik olarak uygulandiginda, rizofiltrasyon tiniteleri sinirh
alani kullanabilir ve su bazli eylemleri yeniden diizenleyerek onlar1 birbirine
yaklastirir ve dongiisel su ydnetimi olugturur.

Lemnaceae, cevredeki ortamda yesil, ylizeyi kaplayan matlar olugturmak ye-
rine, ¢iftlik kompleksi icindeki besin tagmalarini yakalar ve metabolizmalari-
na ekler. Bu siirecte, tesis yalnizca ¢iftlik suyunu aritmak ve geri kazanmakla
kalmaz, ayn1 zamanda hizli biiylimesi sayesinde havadan CO?yi ¢eker ve ek
olarak oksijen iiretir. Su mercimekleri, ¢iftligin ¢evresinde antropojenik 6tro-
fikasyonun ¢evresel etkisini azaltir ve yerel su kaynaklarina akisin hafifletil-
mesine katkida bulunur. Birden fazla yerel ¢iftligi dahil etmek ve bunlar pay-
lagilan bilgi altyapilari olusturan dayanikli bir biyoremediasyon agina
baglamak, yerel topluluklar: iilkenin nitrojen sorunuyla bolgesel 6lgekte toplu
olarak yiizlesmek icin organize edebilir.

Biyoremediasyon sistemleri, ¢iftligi cevreleyen su ekosistemlerindeki su ka-
litesini iyilestirmek ve biyogesitliligi korumak i¢in 6nemli bir potansiyel orta-
ya cikarirken, bityitk miktarlarda bitki biyokiitleleri ciftciler i¢in ekonomik
degere sahip olabilir. Guinliik iglere paralel olarak ciftlik, ek gelir firsatlar1 su-
nan bir organik madde iiretim sahasi kurabilir.

Biyo-entegre bir tasarim yaklagimini takip etmek, yeni iiretim yontemleri
gelistirmemiz i¢in bize deneysel bir alan act1. Tasarimcilar ve malzeme aragtir-
macilari olarak Lemnaceae’nin kimyasal bilesimini ve estetik 6zelliklerini ince-
ledik ve artan miktarda organik maddeyi kullanmak i¢in potansiyel firsatlar1
arastirdik.

Ham biyokiitleyi iki ve ii¢ boyutlu formlara kaliplanabilen, tamamen bitki
bazli bir malzemeye déniistiirmemizi saglayan bir isleme yontemi/teknolojisi

SUYUN UZERINDE; YAYGIN OLARAK “SU
MERCIMEGI” VEYA “ORDEK OTU” OLARAK BILINEN
LEMNACEAE, 2022, FOTOGRAF: VALENTIN PATIS
LEMNACEAE, COMMONLY KNOWN AS “WATER
LENTILS” OR “DUCKWEED”, FLOATING ON THE
WATER, 2022, PHOTO: VALENTIN PATIS

LEMNACEAE’NIN MIKROSKOBIK GORUNTUSU,
2021, FOTOGRAF: JAN CHRISTIAN SCHULZ
MICROSCOPIC VIEW OF LEMNACEAE, 2021,
PHOTO: JAN CHRISTIAN SCHULZ

weed”. These only a few millimeter-sized plants can mainly be found on still or
slowly moving waters, which get periodic flushes of nutrients arising from
natural sources.(6) More often nowadays, the nutrients on which Lemnaceae
rapidly thrives are an effect of uncontrolled anthropogenic contamination de-
riving from fertilizer washouts of animal production systems. The plants’ abil-
ity to absorb and metabolize these nutrients and other pollutants make them
an excellent bioremediator to contribute to a well-balanced aquatic ecosystem.
Such a procedure, which refers in particular to water plants that filter and re-
mediate contaminated waters, is called “rhizofiltration”.

However, the negative consequences of the boundless eutrophication
caused by fertilizer runoff -to which the plant is exposed- exceed its natural
bioremediation capacity. Under such ”ideal” conditions, the extremely fast-
growing plant can double its biomass every 1-2 days,(7) which will cover large
parts of the water or even the entire surface.

The plant, which has been an integral part of a functioning ecosystem, re-
moving carbon dioxide from the air and being a protective shelter for many
fish, insects, and frogs, now expands into a thick surface-sealing cover that
blocks the sunlight and inhibits the oxygen exchange below the surface. In
turn, the photosynthetic processes of other aquatic organisms decline and fur-
ther restrain oxygen production, which disrupts not only the entire biotic
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bulduk. Malzeme, Lemnaceae cinsi kadar ¢esitli estetik bir gesitliligi gozler
6niine seriyor - canli yesillerden koyu kahverengi tonlara kadar degisen, derin
mozaik benzeri desenlerde veya grenli tekdiize dokularda gériinen bir renk
paleti olusturuyor.

Isleme parametrelerini degistirmek, malzemenin mekanik niteliklerini
ayarlayarak onu dayanikli, giiclii veya hizla biyolojik olarak parcalanabilir hale
getirmemizi saglar. Bitki, bityiidiigiin siire boyunca havadan CO?yi ayirir, bu
da malzemenin emdigi ve metabolize ettigi bir karbon ve besin deposu gorevi
gbérmesini saglar. Yapici nitelikleri ve dogal gériiniimii, biyolojik ve teknik
dongiisel sistemler kurabilen malzemelerle ¢alisan tasarimcilar ve mimarlar
i¢in firsatlar sunar.

Ulkenin iinlii Wageningen Universitesi ve Arastirma Vakfi, gesitli disiplin-
lerde igbirlik¢i baglar: tesvik ederek, “doga” ve tarimin kars1 kargiya oldugu,
yukarida belirtilen zorluklara bolgesel odakly, yerel ve entegre bir yaklagim
i¢in bir stiredir imza kampanyasi yiiriitiiyor.(11) Biyoremediasyon sistemlerini
entegre etmeyi segen ¢iftci topluluklari, goriiniiste baglantisiz cok sayida ariza-
11 ajani faydali bir sekilde tamamlayici bir iligkiler sistemine katabilir. Boylece,
daha esnek bir tarimsal gelecege gecis icin gerekli olan radikal bir sosyo-eko-
lojik doniigiime katkida bulunmada aktif ortaklar haline gelebilirler. Sorumlu-
luklar benimsenirse, mevcut uyumsuz igletim sistemi kademeli olarak daha
dengeli bir ¢evresel duruma gegebilir. Hem su ekosistemlerinde insan dig1 ya-
samin restorasyonunu ve gelismesini desteklemek hem de kendi su aritma sis-
temlerinden ve paralel gelir akiglarindan yararlanan daha kendi kendine yeten
ciftlikler bi¢iminde tasarlanabilir. Degisimin daha kisa veya daha uzun bir za-
man diliminde ger¢eklesmesinden bagimsiz olarak, Lemnaceae’nin diinyanin
herhangi bir yerinde, sularda sakince ylizmeye ve besinlerini 6zenle almaya
devam edecek.

(1) Talsma, D. (22 Kasim 2022). Intensive livestock farming in North Brabant: <such a difficult issue, where is
Tilburg University?’. Univers. 16 Ocak 2023’de universonline.nl/nieuws’dan alindi.

(2) Laura Reiley, K. van L. N. O. O. R. (21 Kasim 2022). Cutting-edge tech made this tiny country a major
exporter of food. The Washington Post. 28 Ocak 2023’de washingtonpost.com’dan alind..

(3) WUR. (n.d.). Nitrogen. Wageningen University & Research. 26 Ocak 2023’de wur.nl/en/dossiers/file/
nitrogen.htm’dan alind1.

(4) Stokstad, E. (4 Aralik 2019). Nitrogen crisis from jam-packed livestock operations has <paralyzed’ the
Dutch economy. Science. 22 Ocak 2023°de science.org’dan alind.

(5) a.g.e.

(6) Food and Agriculture Organization of the United Nations (FAO). (1999). Duckweed: A tiny aquatic
plant with enormous potential for agriculture and environment.

(7) a.g.e.

(8) University of Minnesota Twin Cities. (20 Ekim 2022). Floating duckweed on ponds stimulates increased
greenhouse gas emissions. Retrieved 29 Ocak 2023’de twin-cities.umn.edu’dan alind:.

(9) Haute Innovation. (n.d.). Sustainability Matters. 29 Ocak 2023’de haute-innovation.com/en/events/
exhibition/sustainability-matters/ ‘dan alindi.

(10) Duggan, C. (30 Aralik 2022). Aberystwyth University: Duckweed could feed cows and save rivers. BBC
News. Retrieved 22 Ocak 2023’de from bbc.com/news/ ’dan alind1.

(11) WUR. (n.d.). Nitrogen. Wageningen University & Research. 26 Ocak 2023’te wur.nl/en/dossiers/file/

nitrogen.htm ’dan alindi.

flows of the underwater life but also creates an environment that -in the ab-
sence of oxygen- increasingly emits methane into the air.(8)

Being able to proactively intervene within these damaging chain reactions
demands recognizing the existence of a broad spectrum of involved agents and
their entanglements. Their interactions need to be understood as dynamic net-
works within which actions can and need to be rethought along neo-ecological
aims: Comprehending socio-ecological change in values embracing a circular
consumption logic in harmony with the mechanisms of “nature”.(9)

Reconfiguring the consumption behavior of meat and dairy products cer-
tainly is the first lever to adjust industrialized farming. However, as such trans-
formations have long temporalities, it needs supportive interventions to tran-
sition into local farming on a non-exhaustive scale. The contemporary
infrastructure has to adapt, building symbiotic communities among local
farmers and their surrounding non-human world. A bio-integrated design ap-
proach can play an effective role in this common future by re-evaluating the
existing relationships and fostering new forms of collaborative structures. Pio-
neering implementations of such endeavors also hold power to spark and me-
diate a conversation about the intertwined relationships between humans and
“nature” in responding collaboratively to contemporary and upcoming envi-
ronmental challenges: Dr. Dylan Gwynn-Jones, is leading a project at Aberys-
twyth University’s Institute of Biological, Environmental and Rural Sciences, in-
vestigating water lentils for the use as protein-rich feed within farming
contexts. In a recent interview, he stated: “With expected increases in global
food production, there is a pressing need for agriculture to be carbon-friendly
while protecting water quality and biodiversity.”(10)

For a transition phase from a predominantly economic-driven farming en-
vironment towards one encompassing socio-ecological values on a broader
spectrum, embedding photosynthetic organisms such as Lemnaceae can play
an essential role, providing remediation effects that reach far beyond the
grounds of the farm. Since the start of this research project, it has opened up a
space for us to reflect on hybrid approaches fusing both agriculture and aqua-
culture into a farm-integrated bioremediation system that aims to mitigate the
environmental impacts of contemporary prevailing farming practices.

There are several ways of recycling the farm’s greywater and the nutrient-
charged effluents from the barns, preventing them from seeping uncontrolla-
bly into the groundwater. One approach can be setting up a biological rhizofil-
tration infrastructure in the form of a series of ponds through which the water
is directed and filtered by water lentils, flourishing on the surface and taking
up the nutrients. While this system requires horizontal space on the farm site,
we have explored the potential of tube systems through which the polluted
water can flow and be cleaned by the small aquatic plant. The modular design
of such rhizofiltration units makes them suitable for customizable applica-
tions, able to align to contexts beyond the agricultural sector. When strategi-
cally implemented in the topography and operation processes of the farm
complex, rhizofiltration units can use limited space and re-organize the water-
based actions, linking them closer together and establishing circular water
management.

Instead of creating green, surface-sealing mats in the surrounding environ-
ment, Lemnaceae captures and metabolizes the nutrient overflow within the
farm complex. In the process, the plant not only purifies and recovers the farm
water but also extracts CO? from the air through its rapid growth and, in addi-
tion, produces oxygen. Water lentils lower the environmental impact of an-
thropogenic eutrophication in the vicinity of the farm and contribute to miti-
gating the influx of runoff into local water bodies. Involving multiple local
farms and connecting them to a resilient bioremediation network that estab-
lishes shared knowledge infrastructures can organize local communities to
collectively confront the country’s nitrogen issue on a regional scale.

While bioremediation systems unlock significant potential for improving
water quality and protecting biodiversity in the aquatic ecosystems surround-
ing the farm, the large quantities of plant biomass can be of economic value to
the farmers. Parallel to the daily business, the farm can set up a manufacturing
site for organic matter, which offers additional income opportunities.

Following a bio-integrated design approach opened up an experimental
space for us to develop new production methods. As designers and material
researchers, we examined Lemnaceae’s chemical composition and aesthetic
characteristics and explored potential opportunities to use the growing
amounts of organic matter.

We have found a processing method/technology that enables us to trans-
form raw biomass into a purely plant-based material that can be molded into
two- and three-dimensional forms. The material unfolds an aesthetic variety
as diverse as the genera of Lemnaceae - a colour palette ranging from vibrant
greens to dark brown tones, appearing in deep mosaic-like patterns or grainy
uniform textures.

Changing the processing parameters allows us to adjust the mechanical
qualities of the material, making it durable and strong or rapidly biodegrad-
able. Through its growth, the plant has sequestered CO? from the air, which

makes the material act as a repository of carbon and nutrients it has absorbed
and metabolized. Its constructive qualities and natural look provide opportu-
nities for designers and architects who think about circular matter processes
and work with materials kept within biological and technical cycles.

The country’s renowned Wageningen University8&Research foundation has,
for some time now, petitioned for a regionally focused, local, and integrated
approach to the aforementioned challenges that “nature” and agriculture are
facing, promoting collaborative bonds across an array of disciplines.(11)
Farming communities who chose to integrate bioremediation systems could
join the seemingly unconnected multitude of malfunctioning agents into a
beneficially complementing system of relationships. Thus, they become active
partners in contributing to a radical socio-ecological transformation needed
to transition into a more resilient agricultural future. If responsibilities are em-
braced, the current disharmoniously operating system can enter into a gradu-
ally more balanced environmental state - both supportive of the restoration
and flourishing of non-human life within the aquatic ecosystems and in the
form of more self-sustaining farms, profiting from their own water-purifica-
tion systems and parallel income streams. Regardless of whether the shift oc-
curs in a shorter or longer timeframe, it is certain that Lemnaceae will be pres-
ent somewhere in that world - continuing to float placidly in the waters,
diligently absorbing their nutrients.

(1) Talsma, D. (2022, November 22). Intensive livestock farming in North Brabant: ‘such a difficult issue,
where is Tilburg University?’. Univers. Retrieved January 16, 2023, from universonline.nl/nieuws

(2) Laura Reiley, K. van L. N. O. O. R. (2022, November 21). Cutting-edge tech made this tiny country a
major exporter of food. The Washington Post. Retrieved January 28, 2023, from washingtonpost.com

(3) WUR. (n.d.). Nitrogen. Wageningen University & Research. Retrieved January 26, 2023, from wur.nl/
en/dossiers/file/nitrogen.htm

(4) Stokstad, E. (2019, December 4). Nitrogen crisis from jam-packed livestock operations has ‘paralyzed’ the
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(8) University of Minnesota Twin Cities. (2022, October 20). Floating duckweed on ponds stimulates
increased greenhouse gas emissions. Retrieved January 29, 2023, from twin-cities.umn.edu

(9) Haute Innovation. (n.d.). Sustainability Matters. Retrieved January 29, 2023, from haute-innovation.
com/en/events/exhibition/sustainability-matters/

(10) Duggan, C. (2022, December 30). Aberystwyth University: Duckweed could feed cows and save rivers.
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SUT GIFTLIK KOMPLEKSINDEK] INEKLER, 2022, FOTOGRAF: VALENTIN PATIS
COWS WITHIN THE DAIRY FARM COMPLEX, 2022, PHOTO: VALENTIN PATIS

SUT CIFTLIK KOMPLEKSI, 2022, FOTOGRAF: VALENTIN PATIS
DAIRY FARM COMPLEX, 2022, PHOTO: VALENTIN PATIS
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Renk ekolojisi:

Laboratorium’dan yapisal renkler

Ecology of colour:

Structural colours by Laboratorium

Yazi Text: Helen Sintobin

Entomo Colour, Laboratorium tarafindan yiiriitiilen, kimyasal
renk liretimine alternatif olarak farkli malzemeler tizerinde
biyobazli nanoyapilar 6neren bir tasarim projesi. Heleen Sintobin,
bu biyobazli yapilar ve proje hakkindaki detaylar1 yazd:

Entomo Colour is a design project initiated by Laboratorium,
using biobased nanostructures onto different materials as an
alternative to chemical colour production. Heleen Sintobin wrote
about the project and details of the biobased structures

Su anda renk endiistrisi, kimyasallarin, boyalarin, tuzlarin ve agir metallerin do-

gaya bosaltilmasina neden olan kiiresel atik suyun %20’sinden sorumlu. Dogay1
ve renklerini gézlemleyip yeniden iireten bir biyo laboratuvar olan Laboratorium,
renk endiistrisindeki perspektifleri degistirmek i¢in alternatif stirdiiriilebilir renk
tiretiminde uzmanlasiyor. Dogadan ilham alan ve onu yansitan yeni estetik ve an-
lamlara yonelik yeni renk iiretim yéntemleri gelistirir.

Hayvanlar aleminde, kus tiiylerinde, kelebek kanatlarinda veya miicevher bo-
cekleri gibi boceklerin dig iskeletinde hizli renk degisimlerine sebep olan yapisal
renkler bulunur. Bunun en bilinen 6rnegi tavus kusunun kuyruk tiiylerinde bulu-
nur. Bu tiiyler kahverengi pigmentlidir (melanin), ancak onlara baktigimiz agiya
gore 151k; mavi, turkuaz veya yesil renklerini yansitir.

Canlilarda renkler pigmentlerden ve yapilardan kaynaklanir. Structural Colours
(yapisal renkler) isimli aragtirma kolunda Laboratorium’un disiplinler arasi aras-
tirma ekibi, renkleri olugturan pigmentler ve yapilarin elde edildigi canlilardan
ilham aliyor. Yapisal renklendirme, katmanlar tizerindeki nanoyapil1 yiizeylere 151-
gin yansimasi yoluyla renk tiretir. Bu renklerin bir pigment tarafindan 151k absorb-
siyonuna degil, 151k yansimasina bagli olmasi, gériiniir renk tayf1 kadar genis bir
renk paletine sahip olma olasiligini yaratir.

Dogadaki bu renkler genellikle seliiloz, kitin, keratin veya melanin gibi basit bi-
yolojik yapi taglarindan olusur. Bu biyomalzemeler dogada bol miktarda bulunur;
biyolojik olarak pargalanabilir ve toksik degildir. Laboratorium, 15181 engelleyen
yapilar olusturmak ve diizenlemek i¢in laboratuvarda bu biyomalzemelerle ¢caligir.

Laboratuvarda biyobazli nanoyapilar olusturmaya y6nelik ilk testler, tasarim ve
mimari alaninda kullanilan cam, seramik, metal, tekstil, kagit ve biyoplastik gibi
farkli malzemeler tizerinde olugturuldu. Tiim numuneler, Giretim parametrelerini
aciklayan fiziksel bir veritabaninda toplaniyor. Bu arastirma, mevcut renk tiretimi
modlarina siirdiiriilebilir bir alternatif sunan renkli boyalar ve kaplamalar olarak
biyoyapilarin uygulanmasina kapi agiyor.

Uretilen yapisal renkler, renk degiskenliklerini izleyicinin bakis yoniine bagl
olarak renk kaymalar yarattig1 icin, rengin deneyimselligine dair yeni i¢goriiler de
sunuyor. Laboratorium, yapisal renklerin deneyimselligine ve izleyiciyi yeni renk de-
neyimlerine davet eden sanat¢1 Ann Veronica Janssens ile yeni bir sanatsal bakis acisi
kesfetmek i¢in is birligi yapti. Bizi ¢evreleyen renklerin ¢esitliligi, diinyanin biyolojik
cesitliliginin dogasinda var. Renkler, yasadigimiz cevre ve kargi karsiya oldugu giin-
cel tehditlerle birlikte gelisiyor. Nesli tilkenmekte olan veya nesli tiikenen tiirlerin
sayisi arttik¢a, canli renk paletleri de onlarla birlikte kayboluyor. Bu konu, Laborato-
rium tarafindan baglatilan sanatsal proje Entomo Colour'da arastiriliyor.

Laboratorium, insan géziiniin gérebilecegi renkli ve zor goriilebilen bocek diinya-
sina odaklantyor. Entomo Colour projesi, Flanders'daki yer ve kaplan bécekleri tize-
rinde yapilan vaka ¢aligmasi araciligiyla renkle olan iligkimizi, onu nasil algiladig-
mizi1 ve irettigimizi doniistiirme diirtiisiine dair farkindalik yaratiyor.

(SOL) STRUCTURAL COLOUR
NANOFILM ON POLYESTER
TEXTILE SAMPLE, COURTESY
OF LABORATORIUM

(LEFT) STRUCTURAL COLOUR
NANOFILM ON POLYESTER
TEXTILE SAMPLE, COURTESY
OF LABORATORIUM

STRUCTURAL COLOUR NANOFILM,
COURTESY OF LABORATORIUM
STRUCTURAL COLOUR NANOFILM,
COURTESY OF LABORATORIUM

Currently, the colour industry is responsible for 20% of the global wastewater, caus-
ing the discharge of chemicals, dyes, salts, and heavy metals into the environment.
By observing and imitating nature and its colours, the bio lab Laboratorium special-
izes in alternative sustainable colour production to shift perspectives in the colour
industry. New colour production methods accompany new aesthetics and meanings
that reflect and are inspired by nature.

In the animal world, structural colours are found on bird feathers and insects, like
butterfly wings or the exoskeleton of jewel beetles, being responsible for phenome-
na such as iridescence or fast colour change. The most well-known example is the
peacock tail feathers. These feathers are pigmented brown (melanin), but light re-
flects blue, turquoise, or green depending on the angle we look at them.

In living creatures, colours derive from pigments and structures. Within the re-
search line of Structural Colours the interdisciplinary team of researchers of Labo-
ratorium is inspired by living creatures whose colours derive from pigments and
structures. Structural colouration produces colour by light interference with nano-
structured surfaces on layers. The fact that these colours depend on light reflection
and not on light absorption by a pigment creates the possibility of having a colour
palette as wide as the visible colour spectrum.

These colours in nature are often built up from simple biological building blocks
such as cellulose, chitin, keratin, or melanin. These biomaterials are highly abun-
dant in nature, biodegradable and non-toxic. Laboratorium works with these bio-
materials in the lab to create and organize structures that interfere with light.

The initial tests in the lab on creating biobased nanostructures are created onto dif-
ferent materials, such as glass, ceramic, metal, textile, paper, and bioplastic, used in the
design and architectural field. All the samples are collected in a physical database de-
scribing the production parameters. This research opens the door to implementing
biostructures as sustainable colourful paints and coatings, offering a sustainable alter-
native to current modes of colour production.

The produced structural colours also offer new insights into the experientiality of
colour as their iridescence initiates colour shifts depending on how the viewer looks
at it. Laboratorium collaborated with artist Ann Veronica Janssens to explore her
artistic perspective on the experientiality of structural colours and how they invite
the spectator into new colour experiences. The variety of colours surrounding us is
inherent to the earth’s biodiversity. Colours evolve with our living environment and
the current threats it faces. As more and more species are critically endangered or
extinct, their lively colour palette disappears together. This was explored in the ar-
tistic project Entomo Colour initiated by Laboratorium.

Laboratorium zooms in on the colourful and barely visible insect world to human
eyes. The project Entomo Colour raises awareness of the urge to transform our rela-
tionship to colour and how we perceive it and produce it through the case study of
ground and tiger beetles in Flanders.
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BEETLE COLLECTION OF PROJECT
“ENTOMO COLOUR’, COURTESY
OF LABORATORIUM

BEETLE COLLECTION OF PROJECT
“ENTOMO COLOUR’, COURTESY
OF LABORATORIUM

Yer bocekleri, biyogesitlilik ve ekosistem direncinin gostergeleri olarak 1850°’den
beri Bel¢ika’nin Flanders kentinde aktif olarak g6zlemleniyor. Bu siirekli izleme,
azalan bir popiilasyonu ortaya koyuyor. Flanders’da simdiye kadar kaydedilen 382
tiiriin %35’ tehdit altinda goriiniiyor. Ciddi sekilde tehdit altindaki yasam alanla-
rina bagh olarak bocek popiilasyonundaki bu siirekli diisiis, kentlesmis ve yogun
Flanders ortamini yansitiyor.

Modellenen 12 bécegin renkleri, biyo blok olarak melanine dayali yapisal renk-
ler biiyiitiilerek laboratuarda tiretiliyor. Parlak renk degiskenligi, konumlarina bag-
11 olarak 151810 farkli dalga boylarini yansitan nanoyapilara sahip. Bocekler icin bu
renk degiskenligi, belirli ortamlara uyum saglamak ve ev sahibi bitkinin rengini tak-
lit etmek i¢in etkili bir kamuflaj bi¢imidir. Bu metalik renk degiskenligi onlar1 insan
koleksiyoncular i¢in de ¢ok ¢ekici kiliyor.

Laboratorium, soyu titkenmis ve kritik derecede tehlikede olan 12 bécegin ren-
gini yeniden tiretmeye ¢alisarak, dogal renklerin uguculugu iizerine elegtirel bir dii-
stinceyi savunuyor. Bir yandan biyocesitliligin ihtisamini yansitirken, diger yandan
da korunmalarina duyulan ihtiyac: vurguluyor.

Renk Ekolojisi, KASK Sanat Okulu’'nun (Belgika) sanat, tasarim ve biyoteknoloji
biyo laboratuvari Laboratorium tarafindan baslatilan dért yillik disiplinler arasi
bir projedir. Laboratorium, siirdiiriilebilir renk iiretiminde uzmanliga sahiptir.
Yapisal renklerdeki aragtirma grubu, Gent Universitesi (Belgika), Northwestern
Universitesi (ABD) ve Akron Universitesi'nden (ABD) nanoteknoloji
uzmanlariyla is birligi icindedir.

CREATION OF SYNTHETIC MELANIN BY MIXING
TWO CHEMICAL COMPONENTS IN THE PETRI DISH,
COURTESY OF LABORATORIUM

CREATION OF SYNTHETIC MELANIN BY MIXING
TWO CHEMICAL COMPONENTS IN THE PETRI DISH,
COURTESY OF LABORATORIUM
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Ground beetles have been actively observed in Flanders, Belgium, since 1850,
as indicators of biodiversity and ecosystem resilience. This constant monitoring
reveals a decreasing population. Of the 382 species ever recorded in Flanders, 35%
appear to be threatened. This continuous decline in beetle population, linked to
severely threatened habitats, mirrors the environment of urbanized and dense
Flanders.

The colours of the 12 modeled beetles are produced in the lab by growing struc-
tural colours based on melanin as a bio block. Bright iridescence has nanostructures
that reflect different wavelengths of light depending on their position. For beetles,
this iridescence is an effective form of camouflage to blend into particular environ-
ments and adapt to the colour of their host plant. This metallic iridescence also
makes them very attractive to human collectors.

By attempting to reproduce the colour of 12 extinct and critically endangered
beetles, Laboratorium advocates for a critical reflection on the volatility of natural
colours. On the one hand, they reflect the glory of biodiversity, but on the other
hand, they also need protection.

Ecology of Colour is a four-year transdisciplinary project initiated by
Laboratorium, the bio lab for art, design, and biotechnology of the School
of Arts KASK (Belgium). Laboratorium has expertise in sustainable colour
production. The research line in structural colours is in collaboration with
nanotechnology experts from Ghent University (Belgium), Northwestern
University (USA), and Akron University (USA).
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DORUK YILDIRIM’IN “ZOETIC
MORPHOLOGIES” TEZINDEN 3B BASILI
KIL VE BUGDAY KEPEGI KARISIMI, 2020
3D PRINTED CLAY AND WHEAT BRAN
MIX, FROM “ZOETIC MORPHOLOGIES”
THESIS BY DORUK YILDIRIM, 2020

Yazi1 Text: Doruk Yildirim
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DORUK YILDIRIMIN “ZOETIC
MORPHOLOGIES” TEZINDEN 3B BASILI
KIL VE BUGDAY KEPEGI KARISIMINDA
BUYUYEN MISELYUMUN 8. GUNU, 2020
DAY 8 OF MYCELIUM GROWTH IN THE
3D PRINTED CLAY AND WHEAT BRAN
MIX, FROM “ZOETIC MORPHOLOGIES”
THESIS BY DORUK YILDIRIM, 2020

Doruk Yildirim, miselyumu
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Salvador Dali, mimarligin gelecekte “yumusak ve tiiylii” olacagini sdylemisti.
Goruniigte tuhaf olan bu ifade, son yillarda biyo-malzemelerin gelistirilmesi
ve miselyumun mimarideki potansiyelinin kesfedilmesiyle ger¢ek oldu.

Peki bu herkes i¢in ne anlama geliyor? Canli ve siirekli degisen bir binaya
girdiginizi hayal edin: Yapi, saglikli bir i¢ mekan ortami saglayan, karbondi-
oksiti emebilen malzemelerden yapilmis. Bina, enerji verimliligi ve konforu
optimize etmek i¢in seklini ve bi¢imini diizenleyerek ortamdaki degisikliklere
uyum sagliyor. Duvarlar, bireysel ihtiyaglara gore biiyiiyebiliyor ve sekillendi-
rilebilir, bu da her alani benzersiz ve kisisel hale getirmeye yardimci oluyor.
Ancak bu tiir bir mimarinin faydalari, bireysel konfor ve kisisellestirmenin ¢ok
Otesine geger. Surdirilebilirlik baglaminda 6nemli bir potansiyele de sahip
olacaktir.

Su anda diinyadaki enerjinin %36’s1 ve suyun %50’si binalar tarafindan
tiiketiliyor. Ayrica hava kirliliginin %23’ii, sera gazi iretiminin %50’si ve su
kirliliginin %40’1 yapili cevreden kaynaklaniyor. Miselyum bazli malzemeler
ise, kaynak yogun ve olumsuz cevresel etkileri olan beton ve ¢elik gibi gele-
neksel ingaat malzemelerine umut verici bir alternatif sunuyor. Siirdiiriilebi-
lirlik faydalarina ek olarak bu tiir bir mimari, afet bolgelerinde de inanilmaz
derecede faydali olabilir. Yerel kaynakli malzemeler ve diisiik enerjili siireg-
ler kullanarak ihtiyaci olan insanlara barinak saglamak i¢cin bir binay1 hizla
biiyiitebildiginizi hayal edin. Bu, yalmizca felaketten etkilenenlere aninda
yardim saglamakla kalmazken, ayn1 zamanda uzun vadeli ¢evresel zarar1 en
aza indirmeye de yardimci olacaktir. Belki de bu tiir bir mimarinin en biiyii-
leyici yonii, kendi kendini iyilestirme yetenegidir. Yap: hasar goérdiigiinde
kendi kendini onarabilir. Bu, bakim maliyetlerini biiytiik 6l¢iide azaltirken ve
binanin émriinii uzatacaktir.

Miselyum, cesitli benzersiz 6zelliklerinden dolayi son yillarda yenilikgi ta-
sarim i¢in ¢ok yonli bir yap1 malzemesi ve platformu olarak kabul gordii. Bu
malzeme, genis bir organik madde yelpazesinde biiyiiyebilen ve onu strafora

gercek uygulamalarda

3D baskil1 kil duvar
bosluklarinda canli bir

arac olarak oneren Zoetic
Morphology adl1 aragtirma
projesinin ayrintilarini yazdi

Doruk Yildirim wrote
about the details of his
research project called Zoetic

mycelium as a living agent
within 3D-printed clay
wall cavities in real-world
applications

Salvador Dali once famously stated that the future of architecture will be “soft
and hairy” In recent years, this seemingly whimsical statement has become
a reality with the development of biomaterials and the exploration of myce-
lium’s potential in architecture.

What does this mean for everyone? Imagine walking into a building that is
alive and constantly changing: The structure is made of materials that can ab-
sorb carbon dioxide, providing a healthy indoor environment. The building
adapts to changes in the environment, adjusting its shape and form to optimize
energy efliciency and comfort. The walls can even be grown and shaped to suit
individual needs, making every space unique and personalized. But the benefits
of this type of architecture extend far beyond individual comfort and personal-
ization. It has the potential to have a significant impact on sustainability.

Currently, 36% of the world’s energy and 50% of water are used by build-
ings. Moreover, 23% of air pollution, 50% of greenhouse gas production, and
40% of water pollution are caused by the built environment. Mycelium-based
materials offer a promising alternative to traditional construction materials,
such as concrete and steel, which are resource-intensive and have negative
environmental impacts. In addition to its sustainability benefits, this type of
architecture could be incredibly useful in disaster-stricken areas. Imagine be-
ing able to quickly grow a building to provide shelter for people in need, us-
ing locally-sourced materials and low-energy processes. This would not only
provide immediate relief to those affected by the disaster but would also help
to minimize long-term environmental damage. Perhaps one of the most fasci-
nating aspects of this type of architecture is its ability to self-heal. The struc-
ture can repair itself when damaged, greatly reducing maintenance costs and
increasing the building’s lifespan.

Mycelium has gained recognition in recent years as a versatile building ma-
terial and platform for innovative design due to its various unique properties.
It is a complex web of filamentous branching called “hyphae” that can grow in

Morphologies, which proposes

binalar ve
miselyum
Living buildings
and mycelium

benzer fiziksel 6zelliklere sahip, «hif>» adi verilen kalin bir biyokiitle olarak
parcalanabilen, karmasik bir ipliksi dallanma agidir. Mantarin vejetatif kismi
olan miselyumun yetistirilmesi kolaydir ve yalnizca substratin pastdrizasyonu-
nu gerektirir; bu, bakteri gibi diger organizmalar i¢in gerekli olan sterilizas-
yondan daha ucuzdur. Miselyum diisiik enerjili bir malzemedir ve enerji yo-
gun iretim yontemleri yerine dogal siirecler kullanilarak biiyiir, bu da onu
strdirilebilir, cevre dostu binalar olugturmak i¢in ideal bir malzeme yapar.
Ayni zamanda hafif, dayanikli ve iyi yalitim 6zelliklerine sahiptir, bu da ingaat
uygulamalari i¢in uygun hale getirir.

Miselyumun en dikkat cekici 6zelliklerinden biri, ¢evredeki ortama bagh
olarak farkli sekil ve bicimlerde biiyiiyebilmesidir. Bu 6zellik, cesitli sekil ve
boyutlarda kaliplanabilen miselyum bazli malzemelerin gelistirilmesinde kul-
lanilmigtir. Bununla birlikte, miselyumun tasarimdaki mevcut uygulamalar:
cogunlukla kontrollii bir laboratuvarda, bir kalip icinde yetistirmeyi icerir ve
firinda kurutma en yaygin finishing yontemidir. Bu, patojen kontaminasyonu
ve mimari 6l¢ekte steril bir ortam yaratmanin zorlugu nedeniyle, 6zellikle 61-
¢ek bitytitmek i¢in kullanimini sinirlar.

Cok yonluligi ve diisiik enerji 6zelliklerine ek olarak miselyum, karbondi-
oksiti emme 6zelligine sahiptir ve bu da onu iklim degisikligine kars: miicade-
lede gii¢lii bir ara¢ haline getirir. Miselyum, agirliginin 200 katina kadar absor-
be edebilir, bu da onu, bina sakinlerinin ihtiyaglarina uyum saglayabilen
stirdiiriilebilir binalar olusturmak i¢cin miikemmel bir malzeme yapar. Bir inga-
at malzemesi olarak miselyumun bir¢ok faydasina ragmen, yaygin olarak kul-
lanilmadan 6nce ele alinmasi gereken zorluklar vardir. Ana zorluklardan biri,
biiylime siireci sirasinda ortaya ¢ikabilen ve miselyumun 6zelliklerini etkileye-
bilen kontaminasyondur. Nihai {iriiniin kalitesinden emin olmak i¢in tasarim-
cilarin ve aragtirmacilarin kontaminasyonu 6nleyecek yontemler gelistirmele-
ri gerekir. Miselyum, bu zorluklar ele alarak siirdiiriilebilir bina tasarimi ve
ingasinda oyunun kurallarini degistirme potansiyeline sahiptir.

a wide range of organic matter, biodegrading it into a thick biomass with phys-
ical properties similar to styrofoam. The vegetative part of fungus, mycelium,
is easy to cultivate and requires only pasteurization of the substrate, which is
less expensive than sterilization required for other organisms like bacteria.
Mycelium is a low-energy material and grows using natural processes rather
than energy-intensive manufacturing methods, making it an ideal material for
creating sustainable, environmentally-friendly buildings. It is also lightweight,
durable, and has good insulation properties, making it suitable for a range of
construction applications.

One of the most remarkable properties of mycelium is its ability to grow into
different shapes and forms depending on the surrounding environment. This
property has been exploited in the development of mycelium-based materials,
which can be molded into a variety of shapes and sizes. However, current appli-
cations of mycelium in design mostly involve cultivation inside a mold in a con-
trolled laboratory, with oven-drying being the most common finishing method.
This limits its use, particularly for scaling up, due to pathogen contamination
and the difficulty of creating a sterile environment at an architectural scale.

In addition to its versatility and low-energy properties, mycelium has the
ability to absorb carbon dioxide, making it a powerful tool in the fight against
climate change. Mycelium can absorb up to 200 times its weight, making it an
excellent material for creating sustainable buildings that are able to adapt to
the needs of the occupants. Despite the many benefits of mycelium as a con-
struction material, there are challenges that need to be addressed before it can
be widely used. One of the main challenges is contamination, which can oc-
cur during the growing process and can affect the properties of the mycelium.
To ensure the quality of the final product, designers and researchers need to
develop methods to prevent contamination. By addressing these challenges,
mycelium has the potential to be a game-changer in sustainable building de-
sign and construction.
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Zoetic Morphologies, IAAC’ta (Institute for Advanced Catalonia of Archite-
cture) yuritillen bir tez arastirma projesidir. Proje, miselyumu 3D baskil1 kil
duvar bosluklarinda canli bir arag olarak kullanan yeni bir ingaat yaklagimi
onererek gercek diinya uygulamalarindaki kirlenme sorununu ele almay:
amagliyor. Bu, hem girdinin hem de ¢iktinin biyolojik olarak pargalanabilir
oldugu bir duvar sistemiyle sonuglanir ve birincil patojen olan yesil kiif tizerin-
de miselyum biiyiimesini destekleyen ve yerinde miselyum biiyiimesini sagla-
yan dengeli bir malzeme sistemi olugturur.

Bu amaca ulagmak i¢in aragtirma siireci, kontaminasyona direngli miselyal
bir substrat olusturmak adina kontrollii bir test odasi1 gelistirmeyi iceriyordu.
Deneyler, bugday kepegi ve saman peletlerinin misel biiyiimesi i¢in ana subst-
ratlar oldugunu ve yiiksek pH ve diisitk nem seviyesinin muhafaza edilmesinin
miselyum biiyiimesini patojenik bitylimeden daha fazla destekleyebilecegini
ortaya ¢ikardi. Bu bulgu, siirdiiriilebilir ve cevre dostu malzemelerin geligtiril-
mesi i¢in 6nemli hem etkilere sahiptir, hem de mimaride ve diger alanlarda
miselyum bazli malzemelerin potansiyelini géstermektedir.

Proje dahilinde 3D bask: teknolojisi, hem ¢evre hem de miselyum geligimi
i¢in optimize edilmis yapilar1 basmak i¢in robotik kollarla birlikte kullanildi. 3D
baski teknolojisinin esnekligi, karmagik ve hesaplamaya dayali tasarimlarla kisi-
sellestirmeye izin verirken dolgu geometrileri, yogunluk, bi¢im ve kalinlik yo-
luyla termal kiitleyi ve yalitimi optimize etmek i¢in tasarlandi. Duvarlarin tasa-
rimy, agag¢ govdelerinin ve mikroorganizmalarin yapilarindan etkilenmistir ve
kilin termal iletkenligini bélerek ve azaltarak 1s1 akisini azaltmak i¢in tasarlan-
mis dolgu geometrilerini hesaplamak i¢in L-sistemi kullanilmugtir.

Giines enerjisi kullaniminin optimize edilmesine ek olarak, dolgu modelle-
ri ve topografya, bityiime algoritmalary, liretken algoritmalar ve genetik opti-
mizasyon araglari kullanilarak tasarlanmigtir. Bu tasarim siireci, glinese maruz
kalma, ¢iy toplama, biiyiime hiz1 optimizasyonu ve yalitim gibi kesfedilen pa-
rametreleri de igerdiginden bir¢ok kez yinelenmistir.

DORUK YILDIRIM’IN “ZOETIC
MORPHOLOGIES” TEZINDEN IKI
MALZEMEYI ROBOT ILE 3B BASMAK
ICIN TASARLANAN EKSTRUDER, 2020
EXTRUDER DESIGNED TO 3D PRINT
TWO MATERIAL SPONTANEOUSLY WITH

ROBOT, FROM “ZOETIC MORPHOLOGIES”

THESIS BY DORUK YILDIRIM, 2020

DORUK YILDIRIM'IN “ZOETIC
MORPHOLOGIES” TEZINDEN
YESIL KUF EKLENMIS, STERILIZE
EDILMEMIS 3B BASILI MALZEME

FROM “ZOETIC MORPHOLOGIES”
THESIS BY DORUK YILDIRIM, 2020

Zoetic Morphologies is a thesis research project conducted at IAAC (Institute
for Advanced Catalonia of Architecture). The project seeks to address the issue
of contamination in real-world applications by proposing a novel approach to
construction that utilizes mycelium as a living agent within 3D printed clay wall
cavities. This results in a wall system where both the input and output are biode-
gradable, creating a balanced material system that promotes mycelium growth
over green mold, the primary pathogen, and enables on-site mycelium growth.

To achieve this goal, the research process involved developing a controlled
testing chamber to create a mycelial substrate that is resistant to contamina-
tion. The experiments revealed that wheat bran and straw pellets were the main
substrates for mycelial growth, and maintaining a high pH and low humidity
level could promote mycelium growth over pathogenic growth. This finding
has significant implications for the development of sustainable and environ-
mentally friendly materials, demonstrating the potential for mycelium-based
materials in architecture and other fields.

3D printing technology was used with robotic arms to print structures that
are optimized for both the environment and mycelium growth. The flexibility of
3D printing technology allows for customization through complex and compu-
tation-based designs, while infill geometries were designed to optimize thermal
mass and insulation through geometry, density, and thickness. The design of the
walls was influenced by the structures of tree stems and microorganisms, and the
L-system was used to calculate infill geometries, which were designed to reduce
heat flow by dividing and reducing the thermal conductance of the clay.

In addition to optimizing solar energy use, the infill patterns and topogra-
phy were designed using growth algorithms, generative algorithms, and ge-
netic optimization tools to absorb dew from the outdoors and create bubble
structures to help regulate indoor and outdoor areas. This design process in-
volved multiple iterations and explored parameters such as sun exposure, dew
collection, growth rate optimization, and insulation.

UNSTERILIZED 3D PRINTED SUBSTRATE
CONTAMINATED WITH GREEN MOLD,

DORUK YILDIRIM’IN “ZOETIC
MORPHOLOGIES” TEZINDEN BUGDAY
KEPEGI VE MYSELYAL TOZU ILE
MALZEME TESTI, 2020

MATERIAL TEST WITH WHEAT

BRAN AND MYCELIAL SPAWN,

FROM “ZOETIC MORPHOLOGIES”
THESIS BY DORUK YILDIRIM, 2020

Miselyum bazli malzemelerin kullanimi, benzersiz 6zellikleri ve siirdiiriile-
bilir ve yasayan mimarideki potansiyel uygulamalar1 nedeniyle, geleneksel in-
saat malzemelerine bir alternatif olarak biiyiik umut vaat ediyor. Kontaminas-
yon gibi zorluklarin ele alinmasi gerekirken, miselyum bazli malzemelere
yo6nelik yenilik¢i yaklagimlar, bu biiyiileyici malzemenin tiim potansiyelini
ortaya ¢ikarmak icin tasarimcilar ve aragtirmacilar tarafindan gelistirilmekte.
Miselyum bazli malzemeler kullanarak, canli organizmalarin yapili ¢evremize
entegre oldugu daha siirdiiriilebilir ve biyofilik bir gelecek yaratabiliriz. Bu,
sehirlerimizi inga ederken ve tasarlarken sadece insanlarin degil diger organiz-
malarin da dikkate alindig1 yapili cevreyi nasil gordiigiimiize dair yeni bir ba-
kis acis1 gerektiriyor.

The use of mycelium-based materials holds immense promise as an alter-
native to traditional construction materials, due to their unique properties
and potential applications in sustainable and living architecture. While chal-
lenges such as contamination must be addressed, innovative approaches to
mycelium-based materials are being developed by designers and researchers
to unlock the full potential of this fascinating material. By using mycelium-
based materials, we can create a more sustainable and biophilic future where
living organisms are integrated into our built environment. This calls for a
new perspective on how we view the built environment, where not only hu-
mans but also other organisms are considered when constructing and de-
signing our cities.
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Son yillarda degisen ihtiyaclar ve hizla artan diinya niifusu nedeniyle konut
ve ingaat malzemeleri arzina yonelik artan bir talep olustu. Geleneksel yap1
malzemelerinin liretimi kirlilige neden olup biiyiik miktarlarda atik iiretirken,
dogal -malzeme- kaynaklar: da titkenmenin esigine gelmis durumda. Cevreye
zararli ingaat malzemelerini kolayca yenilenebilir olan siirdiirilebilir alterna-
tiflerle acilen degistirmeye calismaliyiz.

Ofis ve perakende binalar1 gibi kisa hizmet 6émriine sahip binalar, genel-
likle i¢ mekénlar: icin dogal (6rn. agag lifleri) ve sentetik malzemeleri (6rn.
yapigtiricilar) birlestiren kompozitler kullanir. Bu kombinasyon, yeniden
kullanim veya geri doniigiim olanaklarini engellerken, i¢ kaplamalarin
6nemli bir ¢evresel ayak izinin olusmasina neden olur. Gelistirdigimiz proje
kapsaminda miselyumu ve katmanli tretimle elde edilen ahsap takviye
1zgaralarini birlegtirerek i¢ kaplamalar i¢in biyo-fabrikasyon yaklagimlarinm
kesfetmeyi amagliyoruz.

Miselyum, ipliksi mantarlarin kék yapisidir ve su anda bir¢ok endiistrinin
farkli kullanim olanaklari i¢in aragtirdig1 popiiler bir malzeme haline geldi.
Ecovative, GrownBio, MycoWorks, MOGU gibi bazi1 koklii sirketler, DIY
projeleri olusturmak icin miselyum materyali {iretiyor, bireylere satiyor, ya
da ticari ambalaj veya son tiriinler gelistirmek icin diger sirketlerle is birligi
yapiyor. Miselyumun piyasadaki mevcut uygulamalar1 gida, paketleme,
akustik paneller, moda ve yapi bilesenlerini igeriyor, ancak sadece bunlarla
sinirli degiller.

Siirdiiriilebilir yapi bilesenleri yetistirmek ve farkli malzemeleri birlestirmek
i¢in miselyumu dogal bir baglayici olarak kullanabiliyoruz. Ipliksi mantarlarin
kokyapisindakiinceiplikgikler (hifler) bityiirkenlignoselillozik atik maddelerle
besleniyor ve miselyumu olusturuyor. Bu ¢evre dostu iiretim siireci, gesitli ok
enerji titkketilerek iiretilen ingaat malzemeleri i¢in potansiyel ikameler sunar.
Omriiniin sonunda, miselyum bagli malzemeler geri doniistiiriilebilir veya
kompostlanabilir, bu nedenle dongiisel ekonomi modeli i¢in de ¢cok uygundur.

Miselyum bazli malzemelerin 6zellikleri, {iretim kosullarina gore
degistirilebilir. Bu malzemeyle ilgili 6nceki aragtirmalar, diigiik 1s1 iletkenligi,
akustik absorpsiyon, yangin direnci, vb. gibi ¢ok sayida avantaj géstermistir.
Bu malzemenin siirdiiriilebilirlik ve biyolojik olarak parcalanabilirlik
yonii buyiileyici olsa da, malzemenin digiik dayaniklilii, yapi sektoriinde
kullanilmasina engel teskil ediyor. $u anda ingaat endiistrisindeki miselyum

There has been an increasing demand for housing and construction mate-
rial supply in recent decades, resulting from changing needs and skyrocket-
ing world population. The production of traditional building materials causes
pollution and generates large amounts of waste, and the natural -material- re-
sources are on the brink of being drained. We should urgently seek to replace
environmentally harmful construction materials with sustainable alternatives
that are easily renewable.

Buildings with short service lives, such as office and retail buildings, often
use composites that combine natural (e.g., wood fibers) and synthetic materi-
als (e.g., adhesives) for their interiors. This combination hinders the reuse or
recycling possibilities and results in a significant environmental footprint of
interior finishes. With this project, we aim to explore biofabrication approach-
es for interior finishes by integrating mycelium and additively manufactured
timber reinforcement grids within this realm.

Mycelium is the root structure of filamentous fungi and is currently a very
popular material that many industries are researching for different use cases.
Some well-established companies, such as Ecovative, GrownBio, MycoWorks,
MOGU, etc., produce and sell mycelium material to individuals to create DIY
projects or collaborate with other companies to develop commercial pack-
aging or end-products. The current applications of mycelium on the market
include but are not limited to food, packaging, acoustic panels, fashion, and
building components.

We can use mycelium as a natural binder to grow sustainable building com-
ponents and combine different materials. Thin strands of filamentous fungi’s
root structure (hyphae) grow and feed on lignocellulosic waste materials and
form mycelium. This environmentally-friendly manufacturing process offers
potential replacements for various energy-intensive building materials. At the
end of life, mycelium-bound materials can be recycled or composted and are
therefore well-suited for a circular economy model.

Mycelium-based materials’ properties can be modified based on the produc-
tion conditions. Previous research on this material demonstrated numerous
advantages, such as low heat conductivity, acoustic absorption, fire resistance,
etc. Even though the sustainability and biodegradability aspect of this mate-
rial is fascinating, the low durability of the material imposes obstacles for it to
be used in construction. At the moment, most applications of mycelium in the
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HOME project, miselyum ve takviye ahgsap

kaplama 1zgaralarinin entegrasyonu yoluyla ofis
alanlari icin biyo-fabrikasyon yaklagimlarini kesfetmeyi
amaglayan; EDEK (Experimental and Digital Design
and Construction, Universitat Kassel ), KIT (Karlsruhe
Institute of Technology) ve ARUP’tan olugan bir
konsorsiyum tarafindan yiiriitiilen bir aragtirma projesi.
Eda Ozdemir, HOME project’in detaylarini yazdi

The HOME project aims at exploring biofabrication

Mantar koklerinden yapilan yapi bilesenlen

approaches for office spaces through the integration
of mycelium and wood veneer reinforcement grids.
It is a research project conducted by a consortium
consisting of EDEK (Experimental and Digital Design
and Construction, Universitat Kassel ), KIT (Karlsruhe
Institute of Technology) and ARUP. Eda Ozdemir,
wrote the details of the HOME project

Is mycelium the future of construction?
Building components made of mushroom roots

VENEER-REINFORCED FLAT PARTITION WALL. EDEK, UNIVERSITAT KASSEL, 2022. PHOTO: NICOLAS WEFERS

Miselyum insaatin gelece

AHSAP KAPLAMA TAKVIYELI DUZ BOLME DUVAR. EDEK, KASSEL UNIVERSITESI, 2022. FOTOGRAF: NICOLAS WEFERS
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uygulamalarinin cogu kii¢iik 6l¢ekli, yapisal olmayan veya yari yapisali¢ mekan
kullanimlariyla sinirli. Bu malzemelerin kullanimini ger¢ek yap1 malzemeleri
olarak genigletmek i¢in, neme dayaniklilik, mekanik 6zelliklerin iyilestirilmesi
ve tutarli ¢ogaltilabilirlik konularinda daha fazla arastirma yapilmali.

Miselyum bazli kompozitlerin mekanik o&zelliklerini iyilestirmek icin
HOME project kapsaminda ofis alanlari igin yenilikgi, CO,-nétr bir malzeme
gelistiriyoruz. Amacimiz, bu miselyum bazli malzemenin katmanlarini ve
biiylime siirecini tasarlamak ve onu ¢ok ¢esitli i¢ mekdn uygulamalar icin
uygun hale getirmek.

I¢c donanimlar, geleneksel miselyum kompozitlerinin yetersiz goriindiigii
yapisal ve akustik gereksinimleri karsilamalidir. Bu nedenle miselyum
matrisiyle ahgap kaplama seritlerinden yapilmis takviye 1zgaralarini birlestiren
bir malzeme konsepti olusturduk. Ozel tasarimlarda kesintisiz ahsap kaplama
seritleri doseyerek takviye 1zgaralarn iiretmek i¢in yeni bir robotik iiretim
yontemi gelistirdik. Her seridin bir digerine hizli bir sekilde baglanmasi
gerektiginden, ultrasonik kaynaga dayali bir siire¢ gelistirildi. Bir ultrasonik
kaynak kornasi ve jeneratorii, daha sonra kaplama seritlerindeki lignini
eriten ve bunlar1 yapistiric1 olmadan baglayan ve termal enerji agiga gikaran
yitksek frekansl titresimler tretiyor. Ahsap kaplama 1zgaralar iretildikten
sonra miselyum agilanmig substrat ile doldurulmus bir kaliba yerlestiriliyorlar.
Biiyiime sirasinda miselyum dogal bir yapistiric1 gorevi goriiyor, substrati
1zgaraya baglar ve kompozit bir malzeme olusturur. Takviye 1zgaralarinin
konumu ve yerlesimi, yapisal kapasitelerini artirmak i¢in beton elemanlara
celik takviyenin eklenmesine benzer sekilde, 6zel uygulamalar i¢in miselyum
matrisi i¢inde spesifik olarak tasarlanabilir.

Bu kompozit i¢in en uygun ve yiiksek etkili uygulamalar1 segmek i¢in bir
dizi olas1 uiriin (tavan ve duvar panelleri, b6lme duvarlar, déseme sistemleri,
akustik ylizer tavanlar, mobilyalar, toplanti bélmeleri vb.) belirlendi ve
degerlendirildi. Bélme duvarlar, tasarim esneklikleri, karbon ayakizine
nispeten bityiik katkilar1 ve zorlu yapisal ve akustik performans gereklilikleri
nedeniyle en uygun kullanim durumu olarak se¢ildi.

Bir iiriiniin net sifir veya karbon negatif performans elde etmesii¢in déngiisel
tasarim stratejileri 6nemli bir rol oynar. Bunlar cogunlukla, nihai olarak atik
tretimini azaltmayi ve tiim bilesenlerin hizmet 6mriinii en iist diizeye ¢ikarmay1

construction industry are limited to small-scale non-structural semi-structural
interior uses. In order to extend these materials’ use as actual building materi-
als, further research on resistance to humidity, improvement of mechanical
properties, and consistent reproducibility have to be carried out.

To improve the mechanical properties of mycelium-based composites, we
are developing an innovative CO,-neutral material for office spaces within the
scope of the HOME project. Our objective is to engineer this mycelium-based
material’s build-up and growth process and make it suitable for a wide range of
applications as interior fittings.

Interior fittings must satisfy structural and acoustic requirements for which
conventional mycelium composites appear inadequate. Therefore, we created
a material concept that combines a mycelium matrix with reinforcement grids
made of wood veneer strips. We developed a novel robotic fabrication method
to produce reinforcement grids by laying continuous wood veneer strips in cus-
tom layouts. Since each strip needs to be bound to another quickly, a process
based on ultrasonic welding was developed. An ultrasonic welding horn and
generator produce high-frequency vibrations that generate thermal energy,
which melts the lignin in the veneer strips and binds them without adhesives.
Once the veneer grids are produced, they are placed in a mold filled with my-
celium-inoculated substrate. During growth, mycelium acts as a natural glue,
binds the substrate to the grid, and creates a composite material. The position
and layout of the reinforcement grids can be specifically designed within the
mycelium matrix for custom applications, similar to how steel reinforcement
is added to concrete elements to increase their structural capabilities.

A range of possible products (such as ceiling and wall panels, partition
walls, flooring systems, acoustic sails, furniture, meeting pods, etc.) were iden-
tified and evaluated to select the most suitable and high-impact applications
for this composite. Partition walls were selected as the most relevant use case
due to their design flexibility, a relatively large contribution to total embodied
carbon, and demanding structural and acoustic performance requirements.

For a product to achieve net-zero or carbon-negative performance, circu-
lar design strategies play an important role. These are mostly associated with
impact reduction during the “Use and End-of-Life” stages, which ultimately
aim to reduce waste generation and maximize the service life of all compo-
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amaglayan “Kullanim ve Kullanim Omrii Sonu” agamalari sirasinda etki azaltma
ile iligkilidir. Bu nedenle demontaj, modiilerlik veya geri doniistiiriilebilirlik i¢in
tasarim yapmak, tiretim ve kurulum agamalarinda kaynak kullanimini optimize
edebilir ve tek tek birimlerin onarim veya degistirme potansiyelini artirabilir,
béylece atik olusumunu ve ek malzeme ¢ikarimini azaltabilir. Ek olarak, biyo-
bazli ve yenilenebilir iceriklerin kullaniminin artirilmasi geri doniistiiriilebilir,
kompostlanabilir veya biyolojik olarak pargalanabilir malzemelerin saglanmasi,
gelecekteki ¢evresel etkilerin en aza indirilmesinde ¢ok 6nemli bir rol
oynamaktadir. Ahsap-miselyum kompozitimiz, yukarida belirtilen kriterler
altinda yiiksek performans elde etmek i¢in biiyiik bir potansiyel sunuyor. Biyo-
bazli malzemeler kullanilarak, diisitk veya negatif bir tiim yasam doéngiisii
karbon emisyonu orani elde edilebiliyor. Ayrica, sentetik malzemelere dayanan
kompozitlerin aksine, biyo-bazli malzemelerle ¢alismak, bilesenlerin kullanim
6mrii sonunda minimum atik @retimini sagliyor, ¢linkii bunlar minimum
cabayla kompostlanabilir veya biyolojik olarak par¢alanabiliyorlar.

Konseptimizi kanitlayacak modeller olarak, Agustos 2022'de Almanya,
Aachen'daki Zukunft Bau Pop-up Kampiis sergisinde ti¢ bityiik 6l¢ekli prototip
(POP-UP HOME) iiretildi ve sergilendi: Ahsap kaplama ile giiclendirilmis
diiz bir adet bélme duvar, bir ahsap kaplama takviyeli kavisli bélme duvar ve
topolojik olarak birbirine kenetlenen modiillerden olusan bir bélme duvar.

Tum takviyeli duvarlar, takviye olarak kullanilan 0,5 mm kalinliginda,
12 mm genisliginde akcaagag (Acer pseudoplatanus) kaplama seritleri ve
Ganoderma lucidum miselyumu ile agilanmis kenevir saklarindan yapildu.
Takviye 1zgaralarini miselyumla doldurduktan sonra, her prototip plastik bir
filmle kapatildi ve ortalama %95 bagil nem ile bes giin boyunca bir inkiibasyon
odasina yerlestirildi. Bu ilk biiyiime asamasindan sonra, plastik ortiiler
cikarildi ve paneller piiriizsiiz beyaz bir yiizey elde etmek igin inkiibasyon
odasinda ii¢ giin daha tutuldu. Son olarak, odadan ¢ikarild: ve kurutuldular.

Ahsap kaplama takviyeli diiz bélme duvar, 240x80 cm yekpare bir par¢a olup,
takviye 1zgaras1 gerekli panel agikligina ulagilmasina yardimei oluyor. Ayrica
panelin kendi agirhigini tagimasi icin gerekli ¢ekme dayanimini ve geometrik
yerlesimi sayesinde de egilme ve kesme dayanimini sagliyor. Izgara, panele daha
fazla stabilite saglayan ve miselyumun dékiimii i¢in kalip gorevi goren bir dig
ahsap cergeve icinde hafifce geriliyor. Prototip, kaplama takviyesinin miselyum
panelinin stabilitesi iizerindeki olumlu etkisini kanitlayarak, sistemin zeminden
tavana yiikseklikte kendini tagima kabiliyetini gosteriyor ve iki tarafta farkli
yiizey kaliteleri sergiliyor: Biri piiriizsiiz, digeri degisken dokulara sahip.

Ahsap kaplama ile giiclendirilmis kavisli b6lme duvar, bu ahsap-miselyum
bilesiminin i¢ mekin bélmelerinin tasarimindaki geometrik potansiyelini
daha fazla kesfetmek icin tretildi. Takviye 1zgarasi, ahsap ve miselyumun
nasil butlinlestigini ortaya ¢ikarmak i¢in kismen teshir edildi. Kavisli bir panel

TESTING NOVEL MYCELIUM COMPOSITE IN LABORATORY CONDITIONS. EDEK, UNIVERSITAT KASSEL, 2022.

BIR PETRI KABINDA GANODERMA LUCIDUM MISELYUMU, EDEK, KASSEL UNIVERSITESI, 2022

nents. Designing for disassembly, modularity, or recyclability, therefore, can
optimize the resource use during manufacturing and installation stages, and
increase the repair or replacement potential of individual units, thus reducing
waste generation and additional material extraction. In addition, increasing
the use of bio-based and renewable contents, as well as providing recyclable,
compostable, or biodegradable materials, play a crucial role in minimizing fu-
ture environmental impacts. Our wood-mycelium composite presents great
potential to achieve high performance under the abovementioned criteria. By
using bio-based materials, a low or negative whole life cycle carbon emissions
rate can be achieved. Furthermore, relying on bio-based materials ensures the
production of minimal waste at the end-of-life of components, as these could
be composted or biodegraded with minimal effort, contrary to composites re-
lying on synthetic materials.

As proof-of-concept demonstrators, three large-scale prototypes (POP-UP
HOME) were produced and exhibited at the Zukunft Bau Pop-up Campus ex-
hibition in Aachen, Germany, in August 2022: A veneer-reinforced flat parti-
tion wall, a veneer reinforced curved partition wall and a partition wall con-
sisting of topologically interlocking modules.

All the reinforced walls were made with 0.5mm thick, 12mm wide maple
(Acer pseudoplatanus) veneer strips used as reinforcement and hemp hurds
inoculated with mycelium of Ganoderma lucidum. After filling the rein-
forcement grids with mycelium, each prototype was sealed with a plastic
film and placed in an incubation chamber for five days with an average rela-
tive humidity of 95%. After this first growth phase, the plastic covers were
removed, and the panels were kept for three more days in the incubation
chamber to achieve a smooth white surface. Finally, they were removed from
the chamber and air-dried.

The veneer-reinforced flat partition wall is a 240x80 cm monolithic piece,
where the reinforcement grid helps achieve the required panel span. In addi-
tion, it provides the required tension resistance to the panel to bear its own
self-weight and gives it bending and shear resistance thanks to its geometric
layout. The grid is slightly tensioned within an exterior wooden frame, which
provides further stability to the panel, and acts as lost formwork for the cast-
ing of mycelium. The prototype demonstrates the structural capability of
the system to self-sustain at a floor-to-ceiling height, proving the positive
impact of the veneer reinforcement on the stability of the mycelium panel,
and exhibits different surface finishes on two sides: One smooth and one
with a varied texture.

The veneer-reinforced curved partition wall was produced to explore fur-
ther the geometric potential of this wood-mycelium composite in designing

indoor partitions. Its reinforcement grid is partially exposed to disclose how

uretmek i¢in i¢ takviye ve kalip geometrisinin, hedef sekle uyacak sekilde
diiz elemanlardan hassas bir sekilde tasarlanmasi gerekir. Ug boyutlu tasarim
olusturulduktan sonra, seritlerin her biri i¢in boyutlar ve baglant: noktalar
belirlendi ve tiim baglantilar ultrasonik olarak kaynaklandi. Kaplama takviyesi
daha sonra kaliba yerlestirildi, miselyum agilanmis kenevir saklarryla dolduruldu
ve yetistirme adimlar izlendi. Aragtirmanin devaminda cift egrikli paneller
tiretilmesi hedefleniyor.

Topolojik kilitleme birlesimleri (TIA), yapistiricilar veya ek yerleri olmadan
cok yonlii yiikleri destekleyen yapilar olusturabilen kinematik olarak birbirine
kenetlenen elemanlara dayali bir yapisal sistem sinifidir. Topolojik olarak
birbirine kenetlenen bélme duvari, sabit sinirlar verildiginde, elemanlarin
birbirini kinematik olarak nasil kisitladigini ve tamamen ilk haline
dontstiirebilir bir sistem olusturdugunu gdsteriyor. Yapisal biitiinlikk icin
birbirine kenetlenen yiizeylerde prezisyon gerektiginden, son iiriine entegre
kalip olarak kullanilacak her bir modiil i¢in ahsap parcaciklar i¢eren bir PLA
biyoplastik kullanilarak bir dis kabuk 3D yazicida basilmustur.

HOME project halen devam etmektedir ve ahsap kaplama ile giiglendirilmis
miselyum kompozitlerinin performansini yapisal testler ve fiziksel deneyler
yoluyla arastirmaktadir. Nihai hedefimiz, tekrar tretilebilir, tutarli bir
malzeme kombinasyonuna ulagmak ve bu bilesenlerin iiretim siirecini
dijitallestirip otomatik hale getirmektir. Bu sayede yakin gelecekte ofis
alanlarinin tasariminda fark yaratabilecegimize ve daha siirdiiriilebilir bir
gelecek i¢in dongiisel ekonomi fikrine katkida bulunabilecegimize inaniyoruz.

POP-UP HOME, EDEK tarafindan gelistirilen, HOME projecte dayanan
ilk biyiik 6l¢ekli bolme duvar modellerini sergiledi.

POP-UPHOMEprojesi, Univ.-Prof.Dipl. Arch.M.Sc. ETHPhilippEversmann,
M.Sc. Eda Ozdemir, M.A. Andrea Rossi, Dipl.-Des. Nadja Nolte tarafindan
gelistirildi. Ogrenci Asistanlar1 Zoé Kaufmann ve Longbiao Shi. Destekleyen

Sirketler Grown.bio, Herrmann Ultraschall, Heitz Furnierkantenwerk.

the veneer and mycelium were integrated. In order to produce a curved panel,
the internal reinforcement and mold geometry need to be precisely designed
from flat elements to match the target shape. Once the three-dimensional lay-
out was generated, dimensions and connection points for each of the strips
were determined, and all joints were ultrasonically welded. The veneer rein-
forcement was then inserted into the mold, filled with mycelium-inoculated
hemp hurds, and the growth steps were followed. Further research is aiming at
producing double-curved panels.

Topological interlocking assemblies (TIA) are a class of structural systems
based on kinematically interlocking elements that can be assembled into struc-
tures supporting loads in multiple directions without adhesives or joints. The
topologically interlocking partition wall exhibits how given fixed boundaries,
the elements constrain each other kinematically and create a fully reversible
system. Since precision is required on the interlocking faces for structural
integrity, an outer shell was 3D printed using a PLA bioplastic infused with
wood particles for each module to be used as lost formwork.

The HOME project is still ongoing and investigating the performance of
veneer-reinforced mycelium composites’ performance through structural tests
and physical experimentation. Our final goal is to come to a reproducible, con-
sistent material combination and digitize and automate the production pro-
cess of these components. This way, we believe we can make a difference in the
near future in how office spaces are designed and contribute to the idea of a
circular economy for a more sustainable future.

POP-UP HOME exhibited the first large-scale partition wall demonstrators
based on the HOME project, developed by EDEK.

POP-UP HOME Project developed by Univ.-Prof. Dipl.Arch. M.Sc. ETH
Philipp Eversmann, M.Sc. Eda Ozdemir, M.A. Andrea Rossi, Dipl.-Des. Nadja
Nolte. Student Assistants Zoé Kaufmann, and Longbiao Shi. Supporting Com-
panies Grown.bio, Herrmann Ultraschall, Heitz Furnierkantenwerk

BIR PETRI KABINDA GANODERMA LUCIDUM MISELYUMU, EDEK, KASSEL UNIVERSITESI, 2022.
GANODERMA LUCIDUM MYCELIUM IN A PETRI DISH. EDEK, UNIVERSITAT KASSEL, 2022.
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Petra Garajova, mevcut teknolojileri ve
tasarimi kullanarak yeni bir yiin degeri
tanmimlayarak Maddenin Halleri projesi
araciligiyla ytin atiklarinin kimyasal
ozelliklerini aragtiriyor. Malzeme
arastirmasi, keratinin ¢ikarilmasina ve
surdurilebilir kimyasallarin
kullanilmasina odaklanur.
Ekstraksiyon, basit yontemlerle saf
olmayan keratin iiretmek i¢in DIY

laboratuvar araglarina uyarlaniyor

Petra Garajova investigates the
chemical properties of wool waste
through The States of Matter project by
defining a new value of wool using
current technologies and design. The
material research focuses on the
extraction of keratin and using
sustainable chemicals. The extraction
is adapted to DIY laboratory tools to

produce impure keratin easily

STATES OF MATTER, 3D PRINTING, 2022. FOTOGRAF: PETRA GARAJOVA
STATES OF MATTER, 3D PRINTING, 2022. PHOTO: PETRA GARAJOVA

STATES OF MATTER, BIOPLASTICS, 2022. FOTOGRAF: PETRA GARAJOVA
STATES OF MATTER, BIOPLASTICS, 2022. PHOTO: PETRA GARAJOVA

Maddenin
hallen:

Yun liflen ve geleneksel
olmayan yontemler
Statesof Wool fibers and non-
matter: traditional methods

Yazi Text: Petra Garajova

Gida endiistrisi ve seri iiretim uzun siiredir yiiksek miktarda yiin atig1 iiretiyor. Yiin, tekstil
sinirlarinin Gtesine geciyor. Proje, yiinden keratini ayiriyor ve yiin liflerinin kimyasal 6zel-
liklerini yeni biyomalzemelerin imalatinda uygulanan yontemlerle aragtiriyor. Giincel tek-
nolojileri kullanarak yiine yeni bir deger tanimlamay: ve yesil kimyasallar, biyomalzemeler
ve eklemeli imalat kullanarak maddenin tiim hallerinin analizini bir arag olarak tasarla-
may1 amagliyor.

Malzeme aragtirmasi, keratin ekstraksiyonu, DIY iiretimi ve iiretim siirecinde stirdiirii-
lebilir kimyasallarin kullanimina odaklaniyor. Ekstraksiyon, kolayca yapilabilen ve agik
kaynakli malzeme olarak saf olmayan keratin tiretmek i¢cin kullanilabilen DIY laboratuvar
araglarina uyarlandi. Cikarilan keratin, diger katki maddeleriyle birlikte iiretilen biyofilm-
lerin veya kompozitlerin 6zelliklerini iyilestirmek i¢in siv1 veya toz olarak kullaniliyor.
Kombinasyonlari, 3B baski teknolojisindeki olas1 uygulamalarda kullanilmak {izere arasti-
riliyor. Su gecirmez ve alev geciktirici 6zellikleri, tekstiller i¢cin kaplama maddelerine uyar-
lanabilir. Projenin tiim olas: ¢iktilary, yiin atiklarinin sonradan islenmesindeki zorluklar:
gosterecek bir malzeme kitapliginda sergilenecek.

Yiiksek kaliteli yiin tekstil firmalarina yeniden satildiginda burada iglenirken, elyaf tire-
timi igin yetersiz kalanlar atilryor. Oncelikle siit ve et iiretimi igin yetistirilen koyunlarin
yuni, moda endiistrisi i¢in yeterli parametreleri saglayamiyor. Oran olarak yiiksek bir yer
tutan disiik kaliteli yiinler ¢6pe atiliyor.

States of Matter projesi kapsaminda keratin soliisyonu ve tozu, ana veya yan iiriin ola-
rak iretime dahil ediliyor. Protein, malzemelerin su ge¢irmez ve refrakeer ikincil 6zellik-
leri agisindan inceleniyor. Yapilan deneyler, dogrudan keratinden iiretilenler, ekstriide
edilmis biyokompozitler, elektrikle gelistirilmis lifler veya dogrudan tekstil yiizeyi izerine
puskiirtiilmiis bir ¢6zelti gibi malzemeleri inceliyor. Tiim y6ntemler, geleneksel olmayan
bir bakis acisindan yiin lifi ve kimyasal 6zellikleriyle ¢alisiyor. Aragtirmanin asil amacy,
sanatta yin uygulamalarinin alanini, tasarim ve dijital ara¢lari kullanarak yiiniin kullani-
mini genigletmektir.

Bu malzeme arastirmasi, sadece biyofilm olugturmak igin kullanilabilecek saf keratin
uretmiyor, ayn: zamanda biyoplastik tiretmek i¢in kullanilabilir. Bu ¢aligmada test edilen
biyoplastiklerin ¢ogunda, farkli nihai malzeme kaliteleri elde etmek i¢in keratin, bagka bir
polimerle karistiriliyor. Biyomateryal formlarin uygulanabilecegi ve arastirilabilecegi cesit-
li 6rneklerden olugan bir kiitiiphane olugturmak da miimkiin.

3B baskili prototipler, diger polimerlerle bag olusturma yeteneklerini test etmeyi ve ta-
sarim endiistrisinde kullanilabilecek uygun bir form bulmay1 amagliyor. Keratinin, protei-
nin kendisinden bagka malzemelerle daha iyi baglar olusturdugu kesfedildi. 3B baski i¢in
bir kiitle yaratmaya yonelik ilk girisimler arasinda, toz veya sivi formda sodyum aljinat,
tapyoka, musir nisastasi ve guar zamki gibi kombinasyonlar bulunuyor.

Keratinin benzersizligi, suya dayaniklilik ve yavas yanma gibi gizli kimyasal 6zellikle-
rinde yatiyor. Bu benzersizlik tekstilin son iiriin haline getirildigi asamalarda uygulanabi-
lir. Kumaglarin yiizeyine keratin piiskiirterek yeni bir katman olusturulabiliyor. O zaman
suya ve atege kars1 dayanikliliklar1 artiyor. Keratin spreyiyle bitirme, ardindan basing ve
durulama enerji tasarrufu sagladig: gibi asir1 miktarda kimyasal da i¢ermiyor. Diger yon-
temlere kiyasla fazla su tiikketimine gerek duyulmuyor ve nihai tekstillerde daha verimli
sonuglar elde ediliyor.

Son olarak, nano veya mikro lifler iiretmek i¢in farkl: tiirlerde DIY elektrospinning ma-
kineleri keratin soliisyonu ile test edildi. $iringanin igerigi, yiiksek voltaj jeneratériine bagh
bir metal toplayici iizerinde déndiiriilityor veya piiskiirtiiliiyor. Bu, toplayici, igne ve malze-
me arasinda bir elektrik voltaj1 olusturuyor. Toplanan malzeme metal toplayiciya ¢arparak
ince bir lif tabakasi olusturuyor. Daha sonra da aliiminyum folyo ile birlikte ¢ikartiliyor.

The food industry and mass production have been producing a high amount of wool waste
for a long time. The wool goes beyond the boundaries of textiles. The project investigates
the chemical properties of wool fibers by extracting keratin and implementing it in the
fabrication of new biomaterials. It aims to define a new value of wool as a material using
current technologies and design as a tool by analyzing it in all states of matter using green
chemicals, biomaterials, and additive manufacturing.

The material research is focused on the extraction of keratin, DIY fabrication, and the
usage of sustainable chemicals in the production process. The extraction is adapted to DIY
laboratory tools that can be easily made and used to produce impure keratin as open-source
material. The extracted keratin is used as liquid or powder to refine the properties of the
produced biofilms or composites in combination with other additives. Their combination
is investigated for possible applications in 3D printing technology. Its waterproof and fire-
retardant properties are reflected in coating agents for textiles. All possible outcomes of the
project will be found in a material library which represents a challenge for the post-process-
ing of wool waste.

High-quality wool is resold to textile companies, where it is subsequently processed, and
fibers insufficient for fiber production are removed. Wool of sheep bred primarily for milk
and meat production does not meet sufficient parameters for the fashion industry. After all,
an excessive percentage of wool as low-quality wool still ends up in landfills.

As a part of the States of Matter project, the keratin solution and powder are incorpo-
rated into production as the main or by-product. Protein is studied in terms of waterproof
and refractory secondary properties of materials. The following experiments examine ma-
terials such as those made directly from keratin, extruded biocomposites, electrically devel-
oped fibers, or a sprayed solution directly on the surface of textiles. All methods work with
wool fiber and its chemical properties from an unconventional point of view. The original
purpose of the research is to expand the field of wool applications in the arts and the use of
wool using design and digital tools.

This material research does not produce pure keratin that could be used to form biofilms.
It can be used to produce bioplastics. In most of the bioplastics tested in this study, keratin
is blended with another polymer to achieve different final material qualities. We can create
a library of various examples in which biomaterial forms can be applied and researched.

The 3D-printed prototypes aim to test their ability to form bonds with other polymers
and to find a suitable form that can be used in the design industry. The keratin was found to
best form bonds with materials other than the protein itself. Among the first attempts to
create a mass for 3D printing was a combination of sodium alginate, tapioca, corn starch,
and guar gum, whether in powder or liquid form.

The uniqueness of keratin lies in its hidden chemical properties, such as water resistance
and slow burning. We can implement its uniqueness in textile finishing. We will create a
new layer thanks to spraying keratin on the surfaces of fabrics. Then we can improve their
resistance to water and fire. Finishing with keratin spray, subsequent pressure, and rinsing
saves energy and does not use excessive amounts of chemicals. Compared to other methods,
excessive water consumption is not required, and more efficient results of the final textiles
are achieved.

Last but not least, different types of DIY electrospinning machines were tested with ker-
atin solution to generate nano or microfibers. The syringe’s content is spun or sprayed on a
metal collector connected to a high-voltage generator too. This creates an electrical voltage
between the collector, the needle, and the material. The collected material impinges on the
metal collector and thus creates a thin layer of fibers. Then it is removed together with the

aluminum foil.
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Miselyum:

Kelimenin tam anlamiyla birden ¢cok

Yazi1 Text: Arup ve Urban Atélye

Mycelium:

Much more than one, literally!

Arup Tirkiye ve Urban Atolye
is birliginde gec¢tigimiz yil
gerceklestirilen atolyeler, gelecegin
surdiiriilebilir yap1 malzemelerinden
biri olmaya aday miselyum
hakkinda toplumsal farkindalig:
artirmanin ilk 6rneklerinden
biri olarak kurguland..

Giysiden abajura, aksesuardan sandalyeye, ambalajdan konstriiksiyona kadar
pek ¢ok malzemenin iiretilmesi i¢in neyi kaliplayabiliriz? Bir ipucu verelim. O
bir bitki degil, hayvan da degil. O, doganin en biiyiik geri donistiiriiciisii. O,
diinyanin en genis ag1. Ve biyo-bazli malzemelerin ve sonsuz olasiliklarin yiik-
selen yildiz1.

Mantar? Cok yaklastimiz ama tam o degil. Onun kokleri. Dogrusunu séyle-
mek gerekirse “miselyum” olarak adlandirilirlar. “Birden fazla” anlamina gelen
miselyum, buzdaginin gériinmeyen yiizii gibidir; genellikle topragin veya diger
alt tabakalarin altina gizlenerek genis aglar olusturur. Bitkilerin birbirleriyle ile-
tisim kurmasini ve besin aligverisi yapmasini saglar. Baglantilarin kuruldugu ve
aktarimin gerceklestigi bu aglar bazen ciplak gézle goriilemeyecek kadar kiigiik,
bazen de 15 futbol sahasi genisligindedir. Makro yapilara déniigebilen ¢ok hiic-
reli miselyumun gezegendeki en biiyiik organizmalardan biri olmasi sagirtic1 de-
gil mi? Sadece bu da degil, miselyum ayn1 zamanda plastik gibi toksinleri de par-
calar ve diger canli organizmalarin gelismesine yardimci olmak igin bunlar
uygun besine déniistiiriir. Temelde dogal bir geri doniistiiriiciidiirler.

Bu organizmanin gercek biiyiisii, biitiin bu sira dig1 6zelliklerinin yani sira,
olasi kullanimindan kaynaklanmaktadir. Miselyum; dayanikli, yenilenebilir
ve biyolojik olarak parcalanabilir olmak iizere ¢esitli malzemeler {iretmek i¢in
kullanilabilir. Miselyum biyo-bazli bir malzemeye déniistiiriildiigiinde sadece
saglam degil, ayn1 zamanda dogal olarak yangina, suya ve kiiflenmeye daya-
nikl1 bir malzeme haline gelir. Ayrica, inanilmaz derecede termal ve akustik
yalitim 6zelliklerine sahiptir. Dahasi, bu malzemeler herhangi bir sekilde ko-
layca kaliplanabilir. Cevre dostu ve karbon nétrdiirler. Canli organizmalara
maruz birakilarak ayrigtirilabilirler. Miselyum, bir ingaat malzemesi olarak,
tarimsal atiklar: diigitk maliyetli, siirdiiriilebilir ve biyolojik olarak parcalana-
bilir bir alternatif malzemeye donitistiirmek i¢cin mitkemmel olanaklar sunar.

Miselyum, biyo-tabanli malzemeler arasinda parlayan yildizlardan biri oldu-
gu icin, siiregiden ¢ok sayida sanatsal ve bilimsel deneyin konusu haline geldi.
Simdiden ¢esitli giyim markalar1 tarafindan deri olarak veya birgok firma tara-
findan ¢evre dostu bir ambalaj malzemesi olarak kullaniliyorlar. Ayrica tugla ve
diger yap1 malzemelerinin olugturulmasinda da tercih edilmeye bagladilar.

New York merkezli mimarlik firmas: The Living tarafindan tasarlanan ve
Manhattan’in merkezindeki MoMA (Modern Sanat Miizesi) PS1 alaninin avlu-
sunda yer alan Hy-Fi adindaki miselyum kulesini biiyiik olasilikla duymugsunuz-

The workshops held last year
in cooperation with Arup Tiirkiye
and Urban Atélye are one of the
first examples of raising community

awareness on mycelium, which

is a candidate to be one of the

sustainable building materials

of the future

From clothing to lampshades, accessories to chairs, packaging to construction,
what can be moulded to produce numerous materials? Let’s give a hint. It is not
a plant; it is not an animal. It is Nature’s biggest recycler and the largest net-
work in the world. And it is the rising star of bio-based materials and endless
possibilities.

Mushrooms? You are very close but not there yet. It is their roots. They are
called mycelium, to be precise. Mycelium, which means “more than one”, is
like the invisible side of iceberg, usually hidden underneath the soil or other
substrates, forming vast networks. They enable the plants to communicate
with each other and exchange nutrients. These networks, where links and con-
nections happen, are sometimes so small that you cannot see them with the
naked eye, and sometimes they get as large as 15 football fields. Isn’t it shock-
ing that multicellular mycelium, which can grow into macro-structures, is one
of the largest organisms on the planet? Not only that, but mycelium also breaks
down toxins, such as plastic, and turns them into available nourishment to
help other living organisms thrive. It is essentially a natural recycler.

Apart from all these extraordinary properties, the real magic of this or-
ganism comes from its potential use. Mycelium can be used to manufacture
a variety of durable, renewable, and biodegradable materials. Once myceli-
um is turned into a bio-based material, it becomes not only durable but also
naturally fire, water and mould-resistant material. Furthermore, it has amazing
thermal and acoustic insulation qualities. Moreover, these materials can be
easily moulded into any shape. They are environmentally friendly and car-
bon neutral. They can be decomposed by being exposed to living organisms.
Mycelium as a construction material offers excellent opportunities for upcy-
cling agricultural waste into a low-cost, sustainable, and biodegradable ma-
terial alternative.

Since mycelium is one of the rising stars of bio-based materials, it has be-
come the subject of much ongoing artistic and scientific experiments. It has
already been used as leather by various clothing brands or as an environmen-
tally friendly packaging material by many companies. It has also been used in
forming bricks and other building materials.

You have probably heard of the mycelium tower known as Hy-Fi in the
courtyard of MoMA’s (Museum of Modern Art) PS1 space in midtown Man-
hattan, designed by a New York-based architectural firm, The Living. Hy-Fi
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dur. Hy-Fi, bu mantar tugla teknolojisinin kullanildig: ilk bityiik 6l¢ekli yap1. Bu
malzemeyi siirekli inceleyen kiiresel bir miithendislik ve mimarlik sirketi olarak
Arup, bu ilk mantar tugla kule i¢in yapisal mithendislik hizmeti saglad..

Mantar ambalaji gelistiren miselyum teknolojisinde uzmanlagmig Ecovative
isimliimalat sirketini muhtemelen biliyorsunuzdur. Bir diger 6rnek ise MycoWorks,
deriye alternatif olarak kullanilabilecek Reishi isimli bir iiriin geligtirmistir.

Peki ya miselyum bazli akustik paneller ve désemeler iireten Mogu adli Italyan
biyo-tasarim sirketi? Arup, Mogu ile birlikte calisarak sirketlere caligma alanlari-
n1yeniden yapilandirmalari i¢in daha siirdiiriilebilir bir se¢enek sunan, diinyanin
ilk miselyum akustik panel sistemlerinden birini piyasaya siirdii. Bu 6rnekler
urtinleri ve yapilar: miselyum ile gelistirme sanat1 ve ilminde uzmanlagmis 6ncit
girisimlerden bazilari.

Biyo-bazli malzemeler iizerindeki arastirma ve gelistirmeler, Avrupa Yesil Mu-
tabakat1 veya Avrupa Birligi Taksonomisi gibi devam eden Avrupa Birligi giri-
simleriyle tamamen uyumludur. Bu cergeveler, hepimiz i¢in daha siirdiiriilebilir
bir gelecek planlama adina siirdiiriilebilir bina ve malzemeleri destekliyor ve
bunlara 6ncelik veriyor. Kentsel yapil1 bir ¢evre yaratirken attigimiz biitiin adim-
lar1 ditsiinmemiz gereken yesil bir gecisin esigindeyiz. Arup gibi sirketler, tasarim
ve yonetim uzmanliklar1 sayesinde, miselyum ¢aligmalariyla net sifira dogru ya-
pilan kolektif yolculuga katkida bulunmaya ¢alisiyor.

Diinyanin dért bir yanindan sanatgilar, bilim insanlar1 ve girisimciler misel-
yum iizerine pek ¢ok yeni kesif yapmaya devam ederken Istanbul’da ilging bir
proje hayata gecti. Arup Tiirkiye ve Tiirk tasarim ve aragtirma ajans: Urban At6l-
ye, toplum katilimi yoluyla miselyum iiretimi ve yaygin kullanimina dair imkan-
lar1 ele almak icin gii¢lerini birlestirdi. Toplum katilimi; cografi yakinlik, 6zel ilgi
veya benzer durumlar vesilesiyle iligkilenen insan gruplariyla ve onlarin aracili-
gtyla, bu insanlarin refahini etkileyen sorunlar ele almak i¢in ig birligi icinde ger-
ceklesen bir galisma siirecidir. Bu konuya 151k tutmak igin Istanbul’da toplum
odakli ve kanit temelli bir aragtirma yapild..

Avrupa Komisyonu biinyesindeki Yeni Avrupa Bauhaus Girisimi i¢in bir fikir
cagrisiyla Subat 2021’de baslayan aragtirma, Bauhaus hareketine atifta bulunarak
rejeneratif tasarimin zorluklari ve firsatlari etrafinda gelistirilebilecek hizli plan-
lar talep ediyordu. Arup’un Istanbul ve Amsterdam ofislerinden olusan bir tasa-
rim ekibi su soru etrafinda bir fikir ortaya atti: Topluluk katilimi yoluyla bi-
yo-bazli, geri donistiriilmiis ve dugitk karbonlu malzemelerin yaygin olarak
kullanildig1 kamusal alanlar i¢in bir gelecek hayal etmek miimkiin mii? Ekip, mi-
selyum kullanarak kent mobilyasi iretmek i¢in isbirlik¢i bir tasarim siireci etra-
finda bir fikir gelistirdi. Bir yil dolmadan, fikir topluluk odakl: ve kanit temelli
bir aragtirmaya doniistii.

Arup Tiirkiye ve Urban Atdlye, Mycelium With ve Mycelium In adlarinda bir
dizi katilimci atélye araciligiyla miselyum ile iiriinlerin yetistirilmesi, islenmesi
ve iretilmesine iligkin kapsamli bir aragtirmanin yapilmasina olanak sagladi ve
malzemenin kamusal alanda nasil kullanilabilecegine odaklandi. Katilimcilarin
istirakine bir temel olugturmak icin {i¢ ay icinde yaklasik yiiz deney yapildi.
Akademisyenler, 6grenciler, sanatcilar, mimarlar, tasarimcilar ve STK’lardan
temsilciler birlikte yaratma siirecini beslemek i¢in bu atélyelere davet edildi.

Mycelium With: Substratlar iizerine atolye

Aragtirmanin ilk atélyesi, miselyum substratlarina odaklanmak amaciyla dii-
zenlendi. Istanbul Bilgi Universitesi mimarlik ve endiistriyel tasarim alanlarin-
dan dokuz lisans ve lisansiistii 6grencisi katild1. Yarim giin siiren atélyenin ardin-
dan orneklerin incelenmesi ve katilimcilara geri bildirim saglanmasi i¢in son bir
degerlendirme yapild..

Miselyum atélyesinin amaci, tasarim 6grencilerine miselyum iiretiminin gegit-
li yénlerini deneyimlemeleri ve substrat, dokiim ve giiclendirme tercihleriyle de-
ney yapmalari i¢in bir temel saglamak; ardindan iiretim teknikleri 6nermek ve
organik miselyum ile kurduklan iliski deneyimini paylagmakti. Katilimcilar,
farkli miktarlarda substratlarla karigtirarak miselyum hakkindaki bilgilerini ge-
nigletti, sonuglar1 kaydetti ve uzmanlik alani biyomateryal aragtirma olan ha-
kemlerden geri bildirim toplad..

Mycelium In: Kaliplama atdlyesi

Ikinci atélye, Istanbul Postane binasinda farkli toplum profillerinden kisiler,
STK’lar, aragtirmacilar ve akademisyenlerin katilimiyla gergeklestirildi. Atdlye-
ye farkli tasarim arka planlarina sahip onbes katilimcy, ii¢ gézlemci ve dort yo-
rumcu katild.

Mycelium In atdlye ¢alismasinin amaci, miselyumu bir yap1 malzemesi olarak
tanitmak, katilimcilarin miselyum ile fiziksel olarak etkilesim kurmasini sagla-
mak ve topluma odaklanan miselyum yetistirme konusunda olas1 senaryolar1
gostermekti. Miselyum, mantar ve biyomiihendislik konularinda bilgili aragtir-
macl, akademisyen ve uzmanlar; gruba 6nceki deneyimlerini ve ¢aligmalarini
sundular. Panel, YouTube iizerinden canli olarak yayinlandi.

Sunumlarin ardindan, katilimcilarin segtikleri miselyum tiirii ve substratlarla
kaliplarini doldurduklar: uygulamali “dokun ve hisset” boliimii, atélyenin ikinci
oturumu oldu. Son oturumda, ¢esitli toplumsal profiller arasinda iligkiler kuran
miselyum iiretiminin olasi senaryolarini 6zetlemek i¢in katilimcilara Kolektivite
Oyunu tanitild.

was the first large-scale structure that used this mushroom brick technology.
Arup, a global engineering and architecture company constantly studying this
material, provided structural engineering for this first mushroom brick tower.

You probably know about the manufacturing company called Ecovative,
which specializes in mycelium technology that develops mushroom packag-
ing. Another example, MycoWorks has developed a product called Reishi,
which can be used as an alternative to leather.

What about the Italian biodesign company Mogu which makes acoustic
panels and floorings from mycelium? Arup teamed up with Mogu and has
launched one of the world’s first mycelium acoustic panel systems, providing
companies with a more sustainable option for reconfiguring their workspaces.
All these are some pioneering initiatives specialising in the art and science of
developing products and structures with mycelium.

Research and development on bio-based materials are completely aligned with
the ongoing European Union initiatives like the European Green Deal or the EU
Taxonomy. These frameworks support and prioritize sustainable buildings and
materials for a more sustainable future for all of us. We are at the edge of a green
transition, where we must consider all our steps while creating an urban built envi-
ronment. With mycelium studies, companies like Arup, owing to their design and
policy expertise, are trying to contribute to the collective journey toward net zero.

While artists, scientists, and entrepreneurs worldwide continue making so
many novel discoveries on mycelium, an interesting project took place in Is-
tanbul. Arup Tiirkiye and Turkish design and research agency Urban Atélye
joined forces to elaborate on the possibility of production and extensive use of
mycelium through community engagement. Community engagement is the
process of working collaboratively with and through groups of people affiliat-
ed by geographic proximity, special interest, or similar situations to address
issues affecting the well-being of those people. In Istanbul, community and
evidence-based research were conducted to shed light on this issue.

The research started in February 2021, with a call for ideas for the New Eu-
ropean Bauhaus Initiative under the European Commission, which asked for
quick schemes that could be developed around challenges and opportunities
of regenerative design by referring to the Bauhaus movement. A design team
of the Arup’s Istanbul and Amsterdam offices sketched an idea around the
question: Is it possible to imagine a future for public spaces with extensive use
of bio-based, recycled, and low-carbon materials through community engage-
ment? The team developed an idea around a collaborative design process for
urban furniture using mycelium. The idea evolved into community and /or
evidence-based research one year later.

Through a series of participatory Mycelium With and Mycelium In community
workshops, Arup Tiirkiye and Urban Atélye facilitated a thorough inquiry on
cultivating, processing, and manufacturing goods with mycelium, focusing on
how the material can be used in the public realm. Around one hundred trials
were conducted within three months to provide a basis for the participants’ in-
volvement. Academics, students, artists, architects, designers, and NGO repre-
sentatives were invited to these workshops to nurture the co-creation process.

Mycelium With: Workshop on substrates

The first workshop of the research was held to focus on substrates of myce-
lium. Nine undergraduate and graduate architectural and industrial design
students from Istanbul Bilgi University participated. Following the half-day
workshop, a final assessment took place to examine the samples and to provide
feedback for participants.

The Mycelium With workshop aimed to provide a basis for design students
to experience the various aspects of mycelium production and experiment with
their preference for substrates, casts, and reinforcements. Then they propose
manufacturing techniques and share their experience engaging with the organic
mycelium matter. By mixing it with varying amounts of substrates, attendees
expanded their knowledge of mycelium, recorded the results, and gathered feed-
back from reviewers whose area of expertise is biomaterial research.

Mycelium In: Workshop on moulding

The second workshop was held with individuals from divergent community
profiles, NGOs, researchers, and academics at the building of Postane, Istan-
bul. Fifteen participants of various design backgrounds attended the work-
shop, three observers and four commentators.

The Mycelium In workshop aimed to introduce mycelium as a building
material, allow participants to engage with it physically, and illustrate pos-
sible scenarios of community-based mycelium cultivation. Researchers, aca-
demics, and experts in mycelium, fungi, and bioengineering presented their
previous experiences and studies with the group. The panel was streamed
live on YouTube.

Following the presentations, the workshop’s second session was the hands-
on, “touch-and-feel” section, where participants filled their casts with their
chosen type of mycelium and substrates. In the final session, participants were
introduced to the Collectivity Game to outline the possible scenarios of myce-
lium production forming relationships within diverse community profiles-.

BIRINCI CALISTAY, “MYCELIUM WITH”
ILK DENEMELERIN SONUCLARI

FIRST WORKSHOP, “MYCELIUM WITH”.
RESULTS OF PRELIMINARY EXPERIMENTS

BIRINCI CALISTAY, “MYCELIUM WITH'.
SUBTRATLARIN TANITILMASI

FIRST WORKSHOP, “MYCELIUM WITH”,
INTRODUCING THE SUBSTRATES
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Biyo-tabanli malzeme kullaniminin yayginlastirilmasinda topluluk ka-
tiliminin 6nemi

Kamu bilincinde d6ngiisel ekonomi ve siirdiiriilebilirlik konularinda farkin-
dalik artirmaya yardimci oldugu i¢in, biyo-bazli malzemelerin kullanimini tes-
vik etmek agisindan topluluk katilimi ¢ok énemlidir. Uretim tarafinda, yerel
topluluklarla birlikte biyo-bazli malzemeler gelistirmek, tedarikgiler ile santiye-
ler arasindaki mesafeyi en aza indirebilir ve kademeli olarak déngiisel ekonomi
hedeflerine katkida bulunabilir. Toplulugun katilimi yoluyla akademisyenler,
ogrenciler, sanatcilar ve profesyonel tasarimcilar dahil olmak iizere daha genig
bir demografik grup siirece katilabilir. Siirdiiriilebilir yap1 malzemelerinin alin-
masinda kilit aktor olarak yerel topluluktan yararlanmak, uygulamayi kentsel
yapim pratiklerinin kalbine yerlestirmek agisindan ¢ok 6nemlidir.

Miselyumun dis mekanlardaki gelecegi

Miselyum gibi hizla biiyiilyen ham maddeler, i¢ mekan tasarimina yénelik
triinlerin iiretiminde biyo-tabanli, kompozit ve ses emici yiizeyler gelistirmek
icin yenilikgi, stirdiiriilebilir bir yaklagim sunar. Bununla birlikte, miselyumun
dis mekanlardaki performansina iligkin aragtirmalar halen devam eden bir ¢a-
ligmadir. Miselyumun ideal bityiime kosullarina sahip yerler, yitksek nemli ve
karanlik bolgelerdir. Sonug olarak, dig mekin miselyum tabanli yapilarin ¢ogu
genellikle pavilyonlar, sergi nesneleri, heykeller veya kent mobilyalar gibi ge-
¢ici kurulumlardir. Bu projelerde kullanilan miselyum tuglalar, genellikle la-
boratuvarlarda el degmeden iiretilmektedir.

Ancak bu projede, malzemenin dig mekén performansini kesfetmek ama-
ciyla ilk 6rnek tipolojisi olarak “kent mobilyas1” secildi. Diger projeler i¢in
kullanilan laboratuvar ortaminin aksine miselyumu iiretmek i¢in “evde” yakla-
sim1 benimsendi.

Bu atdlyeler, biyomalzemelerin hayatimiza olas1 katkilarinin ve kullanim
stireglerinin tartigma ortaminda haritalandirilmasina olanak sagladi. Aragtir-
ma, dogal bir malzemenin toplum katilimi siireciyle bir ingaat malzemesine
nasil doniigtiiriilebilecegini anlamanin 6nemini gdsterdi. Bu etkilegimler; kent
sakinlerinin doga odakli ¢6ziimler hakkinda daha iyi bilgilendirilmesi, stirdii-
rillebilir bir gelecek hedefi etrafinda daha fazla sosyallesme gibi birka¢ somut
sonuca ulagtirdi.

Biitiin bu projelerin biiyiik bir yeniligin ilk adimlar1 oldugu siiphesiz. Agik-
casi, miselyum, yapili cevrede karbon emisyonlarini azaltmaya yardimci olma-
st agisindan biiyiik bir imkan oldugu i¢in aragtirma ¢evrelerinde sicak giindem
maddesi olmaya devam edecek. Goriiniise gére miselyum bazli kompozit mal-
zemeler, eko-tasarim y6ntemlerinin gelistirilmesindeki rolii nedeniyle artan
bir ivmeyle ilgi cekmeye devam edecek. Peki bilim insanlarinin, sanatgilarin ve
girisimcilerin, dogayla uyum icinde yasayabilmemiz i¢in, bu kadar ¢ok kesif ve
yeniligi getirmesine tanik olmak son derece ilging degil mi?

Importance of community participation when promoting the use of bio-

based materials

Community participation is crucial in promoting bio-based materials as it
helps boost awareness of the circular economy and sustainability in the public
consciousness. On the production side, developing bio-based materials with
local communities can minimize the distance between suppliers and construc-
tion sites and gradually contribute to circular economy targets. Mycelium, a
biodegradable material, allows communities to experiment with organic left-
overs. Through community participation, a wider range of demographics can
become involved in the process, including academics, students, artists, and de-
sign professionals. Leveraging the local community as the key actor in the up-
take of sustainable building materials is essential to embed the practice at the
heart of urban-making practices.

The future of mycelium in outdoor spaces

Fast-growing raw materials like mycelium offer an innovative, sustainable
approach to developing biocomposite sound-absorbing surfaces for interior
fittings. However, research into the performance of mycelium in outdoor spac-
es is still a work in progress. For optimal growth, mycelium is best developed
in dark places with high humidity. As a result, most outdoor mycelium-based
structures are usually temporary installations, such as pavilions, exhibition ob-
jects, sculptures, or urban furniture. The mycelium bricks used in these proj-
ects are generally produced in laboratories without human contact.

However, in this project, “urban furniture” was chosen as a prototype typol-
ogy, aiming to explore the material’s outdoor performance. In contrast to the
laboratory environment used for other projects, an “at home” approach was
taken to produce the mycelium.

These workshops enabled the mapping possible contributions and usage
processes of biomaterials in our lives in a discussion environment. The research
has shown the value of understanding how a natural material can be trans-
formed into a construction material through a community engagement pro-
cess. These engagements have led to tangible outcomes, such as better-in-
formed residents about nature-based solutions and increased socializing
around the aim of sustainable futures.

Undoubtedly, all these projects are the first steps of great innovation. Myce-
lium will continue to be a hot topic in research circles since it has great poten-
tial in terms of helping to reduce carbon emissions in the built environment.
And it seems like mycelium-based composite materials will keep attracting
growing attention due to their role in developing eco-design methods. Well,
isn’t it extremely interesting to witness scientists, artists, and entrepreneurs
making so many novel discoveries and creations so that we can use them to live
in harmony with nature?

Linkler
Arup: www.arup.com

Urban Atdlye: www.urbanatolye.com

Mycelium With & In (Belgesel Film): https://www.linkedin.com/posts/
zeynepsarimustafa_neweuropeanbauhaus-mycelium-
communityengagement-activity-6963451920296370176-ZcGR2utm_
source=share&utm_medium=member_desktop

Mycelium In (Youtube Canl1 Yayin Kaydi): https://www.youtube.com/
watch?v=Hyf0_xYvXf0

Arup & MOGU // FORESTA akustik panel sistemleri: https://www.arup.
com/projects/foresta-acoustic-panel-system

Arup & Ecovative // Hi-Fi Kulesi: https://www.arup.com/news-and-events/
hyfi-reinvents-the-brick

EKkip tiyeleri: Arup’tan Sertag Erten, Zeynep Sarimustafa, Sila Bozdeveci ve
Urban Atdlye’den Niliifer Kozikoglu, Deniz Karabekiroglu ve Burcu Tagkin.

IKINCI CALISTAY, “MYCELIUM IN”.
MISELYUMUN TANITILMASI

SECOND WORKSHOP, “MYCELIUM IN”.
INTRODUCING MYCELIUM

IKINCI CALISTAY, “MYCELIUM IN”
SECOND WORKSHOP, “MYCELIUM IN”

Links:

Arup: www.arup.com

Urban Atélye: www.urbanatolye.com

Mycelium With & In (Documentary Film): https://www.linkedin.com/posts/
zeynepsarimustafa_neweuropeanbauhaus-mycelium-communityengagement-
activity-6963451920296370176-ZcGR?utm_source=share&utm_
medium=member_desktop

Mycelium In (Youtube Live Stream Record): https://www.youtube.com/
watch?v=Hyf0_xYvXf0

Arup & MOGU // FORESTA acoustic panel systems: https://www.arup.com/
projects/foresta-acoustic-panel-system

Arup & Ecovative // Hi-Fi Tower: https://www.arup.com/news-and-events/
hyfi-reinvents-the-brick

Team members: Sertag Erten, Zeynep Sarimustafa, Sila Bozdeveci from Arup and
Nilufer Kozikoglu, Deniz Karabekiroglu and Burcu Tagkin from Urban Atdlye
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Biyo-gunlukler

Deniz Karabekiroglu ve
Niliifer Kozikoglu evlerinde
yetistirdikleri miselyumu
gozleyerek bir biyo-giinliik
yazdilar ve bu deneyim
etrafinda sekillenen
diisiincelerini aktardilar

Deniz Karabekiroglu and
Niliifer Kozikoglu wrote a
bio-diary by observing the
mycelium they grow at home
and conveyed their thoughts
shaped around this experience

Bu tek seferde yazilmig bir metin degil. Tipki miselyum gibi, belki her giin, belki birkag giinde bir

biraz daha gelismis ve biiylimiis bir metin. Altinda uzun soluklu bir aragtirma yatmasina ragmen,
iki haftalik bir deney giinliigii. Deney de aslinda tizerinde son zamanlarda sik¢a aragtirmalar yapilan
miselyum tizerine degil, bizim insanlar olarak malzemeyle kurdugumuz bag tizerine, oldukga kisisel
ama bir o kadar sosyolojik bir deney.

Malzemeyle kurdugumuz giiclii iligki, butiinciil ve samimi iiriinlerin tasariminda nerdeyse 6n
kosul. Peki malzeme canli oldugunda bu iligki nasil degisir? Ya da degisir mi? Biyomalzeme ¢alis-
malarinda genellikle malzemenin avantajlari, dezavantajlari, kullanim zorluklari, biyolojik ve kim-
yasal 6zellikleri tartigiliyor, ancak yasayan ya da bir noktaya kadar yasamus, nefes almus, biiyiiyerek
¢ogalmis ve gelismis bir malzemeyi yabancilagtirmadan bir bag kurup, tasarimi bu iligkiye gore se-
killendirmek miimkiin mii? Bu metin, daha 6nce laboratuvar kogsullarinda yetistirdigimiz, tizerine
atolyeler diizenledigimiz miselyumu bu kez ev ortaminda yetistirip, her giin bize hissettirdiklerini;
malzemeyle, tasarimla, yasamla ilgili diigiindiirdiiklerini gézlemledigimiz ve yorumladigimiz, iki
kisinin yazdig1 ama ¢ok aktorlii bir biyo-giinliik. Malzeme arastirmasinda laboratuvar raporu yerine
yazdigimuz bir giinlik...

Yasam, gida, madde, malzeme, siireg, bakim, yetistirmek, performans tizerine yapilacak bu yo-
rumlarin tam olarak neler olacagy, bizleri hangi diisiincelere gétiirecegini 6nceden tahmin etmek
¢ok miimkiin degildi. Bu yorumlar, miselyumun hizli gelisme g6sterdigi ya da belki ev ortaminda
gelismekte zorlandig giinler oldugunda, tasarimci/gozlemci/yazar olarak giin i¢inde bizim yasa-
digimiz mutluluklar ve zorluklar gergevesinde farkliliklar gosterdi. Tek 6n gorebildigimiz, belki
bu yolculugun bizi bir giin biyomalzemeler ve hesaplamali tasarim arasindaki iligkiye gétiirecek ya
dabiyofilik tasarim iizerine diigiinmemizi saglayacak olmasiydi. Calismanin hedefi en nihayetinde
bir malzeme deneyinin 6tesinde, her giin etrafimiz1 saran sayisiz iriiniin, malzemenin degerini
anlamamizi saglayacak bir deneye doniigmesiydi.

Dogada ¢oziilme siiresi faydasini fersah fersah iptal eden tek kullanimlik plastik gibi iiriinleri
kullanamayacak noktaya geldigimiz asikar. Biyomalzemeler kaginilmaz bir sekilde gelecegin yapilarinin
ve tasarumunin bir pargasi oluyor. Bu ¢alisma, ¢ilginca iiretip titkettigimiz bir dénemin sonunda, kendi
ellerimizle gelistirdigimiz, bityiittiigiimiiz, ilgi gosterdigimiz ve kullanima hazir hale getirmek igin
kendi ellerimizle yagamina son verdigimiz malzemelerin degerini anlamamuz i¢in de bir kilavuz.

Baslangig: Birinci giin

Kendi ellerimle herhangi bir sey yapmak beni ¢ogu zaman tedirgin etse de, higbir deneyimim
bu seferki kadar zorlayici olmamugti. Herhangi bir iiriin tizerinde galigmak elbette ilgi ve 6zen hak
ediyor ama bu sefer yagayan ve hassas bir canlinin olugsmasina bizzat destek olacak, saglikli gelismesi
igin ¢ok incelikli calisacak ve daha sonra bag kurdugum bu canlinin hayatina kendi ellerimle son
verecegim. Sanirim bu sebepten ki bir tiirlii baglayamadim, deneyin basina oturamadim. Miselyum
yetistirmek bitki yetistirmek gibi, dogru ortam sartlarini hazirlayip, tohumdan yetisen bir canliya
bakim vermek gerekiyor. Ama bu siire¢ bitki yetistirmeye gore ¢ok daha hassas, daha hizli ve
bilinmezlik igeriyor. Bitkilerin aksine miselyum karbondioksit sevmiyor. Daha 6nce defalarca
gesitli miselyum deneyleri yaptim ancak hepsi bir topluluk ile birlikte ve daha kontrollii ortamlarda
gerceklesmisti. Ik defa kendi yagadigim alanda, el yordamiyla bu siireci yasayacagim.

Miselyum burada olmak istemiyor. Miselyum spesifik ve sabit ortam sicakligi, nem orani,
kisitlt hava akigi ve karanlik istiyor. Benim ev ortaminda elimdeki bu canliya bu sartlar saglamam
miimkiin degil. Bu durumda onun da bana anlayigh yaklagmasi gerekecek.

Giinlerden bir giin

Kordiseps bir bécegin iginde bilyiiyen mantar tirii ve Cin Geleneksel Tibbr'nda iyilestirici
ozellikleriyle biliniyor. Hem oyun hem de su siralar ¢ok izlenen film The Last of Us'in konusu: Bu
parazitin etkisinde zombilesen insanlar. Doganin insan1 korkutan ele gegirici korkutucu yani. Onu
yenmeye ve evcillestirmeye olan tutkumuzun nedeni bir yandan da bu korku. Sanki soyle der gibi:
“Bizi tamamen ele gegirebilir, ondan 6nce davranmaliyiz!”

Yakin tarihli bir Diinya Saglik Orgiitii raporuna gére, mantar enfeksiyonlarinin yilda en az
1,6 milyon insami oldurdigii tahmin ediliyor. Aspergillus Fumigatus, bagisikhigr baskilanmig

This text was not written all at once. Like mycelium, it is a text that has grown a little bit more every day,
maybe every few days. It is a two-week experiment diary, although it has long-term research under-
neath. The experiment is more of a sociological experiment, not necessarily on mycelium, which has
been frequently researched recently, but on the bond, we have established with the material as humans.

Our relationship with materials is almost a prerequisite for the design of holistic and sincere prod-
ucts. So how does or does this relationship change when the material is alive? In biomaterial studies, the
advantages, disadvantages, usage difficulties, biological and chemical properties of the material are gen-
erally discussed, but is it possible to form a bond with the material and shape the design according to
this relationship without alienating a living, breathing, growing, and multiplying and developing mate-
rial? This text is meant to produce thoughts and feelings on mycelium, which we had previously grown
in laboratory conditions and for which we have organized workshops. This time grown in a home envi-
ronment; we have documented how mycelium made us feel every day. This is a multi-act biodiary writ-
ten by two people, in which we observe and interpret what they think about material, design, and life.
Instead of a laboratory report in materials research, a diary.

Predicting what these comments on life, food, material, materials, processes, care, training, and per-
formance would lead us to was near impossible. These interpretations differed when there were days
when the mycelium developed rapidly or maybe when it was difficult to develop in the home environ-
ment and when there were days of happiness and difficulties that we, as the designer/observer/writer,
experienced during the day. All we could foresee was that this journey might lead us to the relationship
between biomaterials and computational design or one day to think about biophilic design. The aim of
the study was ultimately to instate an experiment that would help us understand the value of countless
products and materials that surround us every day rather than an experiment on just material.

It is now obvious that we have come to the point where we cannot use products such as single-use
plastics, which cancel entirely out their benefits when their decomposition process in nature is taken
into account. Biomaterials are inevitably becoming a part of future structures and design. This work also
guides us to understand the value of materials we have grown, taken care of, and killed with our hands
for it to become a final product at the end of this era of frantic production and consumerism.

Start: Day one

Although doing anything by hand makes me nervous most of the time, none of my past experiences
have been as challenging as this one right here. Of course, any product created by hand certainly de-
serves to be handled with attention and care. However, this time I will help create a sensitive, living
creature. I need to work delicately for its healthy development and then end its life with my own hands.
I guess that’s why I haven’t been able to start the experiment. Growing mycelium is kind of like growing
a plant. Preparing the right environmental conditions and caring for a living thing grown from the seed
is necessary. But this process is much more sensitive, faster, and more obscure than growing a plant. Un-
like plants, mycelium does not like carbon dioxide. I have worked on mycelium-related experiments
many times before, but all of those had been within a community and in more controlled environments.
For the first time, I will go through this process manually in room I, myself; live in.

Mycelium doesn’t want to be here. Mycelium requires specific and constant ambient temperature,
humidity, restricted airflow, and darkness. I can’t meet these conditions for this living creature in my
home environment. In this case, the mycelium will have to be understanding toward me.

One of the days

Cordyceps is a type of fungus that grows inside an insect. It is known for its healing properties in
Chinese Traditional Medicine. The subject of both the game and the now popular movie The Last of Us:
People who have become zombies under the influence of this parasite. The captivating scary side of
nature frightens people. This fear is also why we are passionate about defeating and taming it. It’s as if
we’re saying: “Nature can take over us completely. We must act before it does!”

According to a recent World Health Organization report, fungal infections are estimated to kill at least
1.6 million people a year. Aspergillus Fumigatus can even spread to the brain of immunocompromised
people. Other fungal pathogens show resistance, even in settings such as hospitals. Should we be worried?
At least most of the fungi we know like to grow at temperatures lower than our body temperature.
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kisilerin beynine bile yayilabilir. Diger mantar patojenleri, hastane gibi ortamlarda bile direng
gostermektedir. Endiselenmeli miyiz? En azindan bildigimiz mantarlarin ¢ogu, viicut sicakligindan
daha digiik sicakliklarda biiyiimeyi sever.

Olgek konusu mu bu? Yani ekosistemde karsiliklilik konusu. Uexkiill-vari bir digerinin algisinda
olma durumu. Karinca yadahamam bécegi “kordiseps” igin bir paralel olugturabiliyor. Bir ¢ift oluguyor.
“Uygun ortam” ve beslenen-besleyici ikilisi. Ote yandan insan dokusu da bir ortam olabiliyor.

Ayni giin

Maya, kiif, mantar... Aynu tiire isaret etse de algilari ne kadar farkli. Ingilizce’de mold yeast ve
fungi. Mold aynmi zamanda sekil vermek demek. Aklima Uzay 1999 dizisindeki Metamorf geliyor.
Morf bir digerinin seklini alma, yani doniigiim demek... Bir yandan da miselin aga¢ koklerinde
hiicrelere ge¢mesini de digiindiiriiyor, kokte hiicre i¢inde bag kurdugu igin bir filizi topraktan
¢ikarip elinize aldiginizda kékiin uzantisi olarak misel de geliyor, fark edilmeyebiliyor.

Misel... Bityiik donigtiiriicii!

ikinci giin

Miselyumun hayat dongiisiiniin sonunda iki segenek var. Ya dogru ortam sartlarinm
saglayamadigim i¢in iiriin kiiflenecek, bu da demek ki farkli bir mantar tiirii i¢in ortam saglamig
olacagim — ya da bilytimesini tamamlayacak ve firinlayip, i¢indeki nemi kurutup hayatina son
verecegim. Farkli ihtimaller olmasina ragmen her canli gibi sonu 6liim olacak.

Miselyum canliyken de, cansizken de farkli faydalar sagliyor. Canliyken toprak igin egsiz bir
besin oluyor. Cansizken ise neredeyse beton kadar sert ve dayanikli, ses yalitumi saglayan bir yap1
malzemesi. Bu ikili durumdan dolay: bitmis tiriiniim kiigiik bir saks: olacak. Biiyiime ortamin: da
kaktiis topragi olarak se¢tim. Yani 6nce toprak miselyumun bityiimesine ortam olugturacak, sonra
miselyum toprak i¢in bir yuva olacak.

Besinci giin

Tim sartlar dogru hazirlansa da, her olasilia hazirlikli olunsa da, bazen igler planlandig:
gibi gitmiyor. Bazen de bir seyler bekledigimiz gibi gitmiyor sandigimizda géziimiizden kagan,
beklentimiz diginda ama iyi, belki de beklediklerimizden iyi sonuglar ortaya ¢ikabiliyor.

Ortam sartlar1 dogru oldugunda miselyum bes giinde kendini géstermeye bagliyor. Besinci giinde
herhangi bir gelisim gostermeyen saksimin arkasini ¢evirdigimde misellerin olugmaya bagladigini,
hatta dayanamayip disari tagtigini gérdiim.

Eger farkl1 bir perspektiften bakmasaydim, bu deneyin basarisiz olduguna inanacaktim. Beklenti
kargilanmayinca yine de farkli bir perspektiften durumu ele almak icin kiigiik bir hatirlatma:

Biyoteknoloji

Robert S. Langer’dan Biomaterials for the 21st Century konugmasini dinlerken alanin nasil
daha ¢ok saglik teknolojilerini besledigini gérdiim. Sentetik bilesenlerle ilag tasariminda 6zellikle
timor inhibisyonunda etkili iiriinlerin tasarimi, enzim ve protein iiretimleri yapiliyor. Kimilerini
st seviyede tedirgin eden “in vitro” degil de “in vivo” testleri yani dogrudan canli iizerinde
mesela tavsan goziinde yapilanlar diigiiniiyorum. Bu testler gibi dogrudan “yasami” izleyerek test
yapmak binlerce kanser hastasinin iyilesmesini saglayan teknolojiye de izin verdigi i¢in hepimizin
icine su serpiyor.

Hayatta attigimuz her adim bir “#7 vivo” deney... Hareketlerimize karsi ne denli biling gelistirirsek o denli
“suni”, “tretilmis” ve “tasarim” haline getiriyoruz, bu tavir “dogallik” anlayigina yeni bir soluk getiriyor.

Mesela “at” tiir olarak ne kadar dogal?

Hatta bugiin diinya ne kadar dogal? Her giin bir bityiime bi¢imini digerine tercih ederek kendi
yiyip bitiriciliginde gelisiyor mu? Olaylarin akisini degistirebilecegimizi, planlayabilecegimizi
hissetme potansiyeline sahip bir tiir olarak sadece eylemlerimize mi odaklaniyoruz? Gelecegi
tasarlayabiliyor olsak bile her birimiz kendi ayak izinde hayal ederken her tiir bir digerinin
beklentisinde ilerliyor: Iste her giiniin cilesi bir ilkel corba.

Yedinci giinden iigiincii giiniin anis1

Kahvemi igerken, 6giitiilmiis kahveyle besledigim 6rnegin tigiincii giinde olusum gésterdigini,
kahveyle beslemedigim 6rnegin héla ¢ok gelismemis oldugunu diistiniiyorum. Segtigim mantar tiirii
de benim gibi sade filtre kahve seviyor.

Hafiflik

Hafiflik minimum enerji striiktiirlerin 6nlenemez yeniden dogusu. Adrian Beukers ile Ed van
Hinte tarafindan kaleme alinan “hafiflik” hik4yesi, yumurta kabindan sepete, oradan ugaklar i¢in
iiretilen ve yetistirilen seylerin bicim, yapim siireci ve yapilariyla ilgili. Ozellikle kompozitin yani
bilesik malzemenin yiikselisine dikkat ¢ekiyorlar.

Malzeme nedir? Kullanilabilir cisimler yapmak amaciyla dogal ya da yapay olarak iiretilmis
maddelere malzeme denir. Kékeni Arapga “gereken sey” anlaminda. Ingilizce material ise “maddeye
dair” kokiinden, hatta oradan “ann” kékiine kadar giden bir tiiretme. Bir tanim benim i¢in ihtiyaglar
iyi tarif etme geregini digeri ise varolus i¢in onsuz olamayacaginizi isaret ediyor.

Bilesik malzemeler

Bilesik malzemelerde saglamlastirma icin genellikle ipgikler kullanilir. Malzemenin bir kiip
kesitine matris dedigimizde birkag farkli maddenin sikigtirma, katmanlama, yapistirma ve 1si1l
islemler gibi siireglerle artik ayrilmaz bir biitiin olugturmasini kastediyoruz. Yani artik o tiiretilen
yeni bir madde. Mantarin yapisindaki hyphae de ipgiklerden olusan yumak ya da ag grubu
diyebiliriz. $u halde hangi diger maddelerle bir arada bir bilesik olusturacak ya da sikistirilip salt
kendini yani masif miseli mi malzemelegtirecegiz? Biyomalzeme ile bilesik malzeme arasinda nasil
bir fark var? Saglamlastirma ve malzemelestirme siirecinde biyomalzemenin de sentetik siireg ve
igeriklere karigmasi gok miimkiin.

Ana odak kuvvet ile nasil bas ettigimiz: Sepeti olusturan sazin bir tanesi kirilgan ve ¢elimsiz ama
orerek olugan kabuk form kendini tagimak ve formunu ayakta tutmakla kalmiyor kendindenkatbekat
agir nesneleri tagiyabiliyor.

Baglar

Bu malzeme aragtirmasina baglamadan 6nce, miselyumun diizenli bir iistel bityiime gostermesini
beklerdim. Oyle olmad1. Benim gézlemlerim de diizenli olmadi. Ama o kiigiik, sevimli, tiiylii baglar
kendini géstermeye basladik¢a benim de 6rneklerimle bagim giiclendi. Hafta sonu igin gehir digina
davet edildigimde ilk yanitim “Gelemem, miselyumlarimla ilgilenmem gerekiyor,” oldu.

Firinlama evresi artik miselyumu 6ldiirmekten ¢ok, o baglari sonsuzlastirmak gibi geliyor. Ahsap
olarak kullanilmasi i¢in bir agac1 kesmek gibi.

Is it a question of scale? So, it’s about reciprocity in the ecosystem. The Uexkiill-like state of being in
the perception of another. An ant or cockroach can form a parallel for the cordyceps. A couple is formed.
The “suitable environment” and the parasitic relationship. On the other hand, human tissue can also be
an environment.

The same day

Yeast, mold, fungus... How different are they perceived even though they refer to the same species?
Mold also means “to shape.” Reminds me of the metamorphic character in the Space 1999 series. Morph
means taking the shape of the other, which is transformation... It also makes one think about mycelium
passing into the cells in the roots of trees. Mycelium... The great transformative!

The second day

There are two options for the end of mycelium’s life cycle: Either the product will become moldy
because I wasn’t able to provide the right environmental conditions for it, or rather because I will have
provided the right environment for a different type of fungus — or it will complete its growth seam-
lessly, and I will bake it, causing the moisture in it to evaporate and therefore end its life. Although there
are these different possibilities, it will end in death like every living being.

Mycelium provides different benefits, whether it is alive or dead. When alive, it becomes a unique
nutrient for soil. When it is dead, it is a building material almost as hard and durable as concrete and
provides sound insulation. Because of this dual situation, my end product will be a small flowerpot. I
also chose the growing medium as cactus soil. So first, the soil will be the medium for the mycelium to
grow, then the mycelium will become a home for the soil.

Fifth day

Even if all the conditions are prepared correctly, and even if we are ready for every possibility, some-
times things don’t go as planned. And sometimes, when we think something is not going as expected,
we can overlook unexpected but good results, or perhaps even better than what we expected.

Usually, when the environmental conditions are right, mycelium starts to show within five days. On
the fifth day, when I turned the flowerpot over, which did not show any signs of development, I saw that
mycelium had started growing and even overflowing out of the pot. If I hadn’t looked at it from a differ-
ent perspective, I would have believed this experiment had failed. A little reminder to consider the situ-
ation from a different perspective even when expectations are not met.

Biotechnology

While listening to Robert S. Langer’s “Biomaterials for the 21st Century” lecture, I noticed how the
field [of biotechnology] is supporting health technologies. Drug design is carried out with synthetic in-
gredients, especially the design of effective products in tumor inhibition, enzyme, and protein produc-
tion. I think these tests relieve us because this technology allows the healing of thousands of cancer
patients and outweighs the tension of testing “in vivo” rather than “in vitro” tests, that is, testing di-
rectly on living things, such as tests done in the eyes of a rabbit, by directly watching “life”

Every step we take in life is an “in vivo” experiment. The more awareness we develop towards our
actions, the more we turn them into “artificial”, “manufactured,” and “designed.” This attitude brings a
new level to the understanding of “natural”

For example, how natural is “horse” as a species?

In fact, how natural is the world today? Does it evolve in its own devouring daily, preferring one
form of growth over another? As a species that has the potential to feel that we can change the
course of events, do we focus only on our actions? Even if we can design the future, each of us is
imagining his own footprint, while each species is progressing in retrospect of the other: Here is the
primitive soup, the ordeal of every day.

A memory of the third day from the seventh

While drinking my coffee, I think of the sample I infused with ground coffee showing mycelium
growth on the third day, while the sample without coffee still hasn’t developed very much. The type of
mushroom I chose also likes black filter coffee, just like me.

Lightness

The inevitable renaissance of minimum energy structures... As written by Adrian Beukers and Ed van
Hinte, the story of “lightness” is about the form, construction process, and structure of things produced
and grown from egg containers to baskets to airplanes. They especially draw attention to the rise of
composites, that is, compound materials.

What is a material? Materials are produced naturally or artificially to make useful objects. In Arabic,
its original meaning refers to “that which is necessary,” rooting to “necessity.” In English, on the other
hand, the material is a derivation from the root of “about the matter” and even from there to the root of
“mother” To me, one definition points to the necessity to describe certain needs accurately, while the
other indicates that you cannot exist without them.

Compound materials

Fibers are often used for reinforcement in composite materials. When we call a cube section of the
material a matrix, we mean that a few different materials form an inseparable whole through compres-
sion, layering, bonding, and heat treatments. That is, it is a newly derived material. The Hyphae in the
fungus structure can be called a tangle or web consisting of filaments. So, with which other substances
will it form a compound together? Or will we be compressing and materializing only pure mycelium?
Whatis the difference between the biomaterial and composite material? Biomaterials can be mixed into
synthetic processes and ingredients during consolidation and materialization.

The focus is how we deal with force: A single one of the reeds that make up a basket can be fragile
and frail on its own, but the woven shell supports and sustains itself and can carry heavy objects.

Bonds

Before starting this material research, I would expect the mycelium to show steady exponential
growth. That didn’t happen. My observations were also not very regular. But as those little, furry ties
started to show, my bond with my samples strengthened. When I was invited out of town for the week-
end, my first response was, “I can’t come. I have to take care of my mycelium.”

The baking phase now feels more like perpetuating those bonds rather than killing the mycelium.
It’s like cutting down a tree, to be used as wood.

Conversation

DK: Normally, mushrooms grow very easily in nature. While it feeds on the soil and hundreds of
different organisms that penetrate the soil in its natural environment, it cannot get the same nutrients in
the pot in the home environment.

Konusma

DK: Normalde mantar dogada kendiliginden, ¢ok kolay yetisiyor. Dogal ortaminda topraktan
ve topraga niifuz eden yiizlerce farkli organizmadan beslenirken, ev ortaminda saks: i¢inde ayni
besinleri alamiyor.

NK: Aslinda kendiliginden ¢ok kolay olusmuyor. Var yili, yok yil1 diye bir sey var. Her sey ayn
tutulsa bile baz1 seneler olusuyor, bazen olugsmuyor.

DK: Belki de dogada siirekli ayn1 noktaya odaklanmadigimiz i¢in kolaymus gibi géziikiiyor.

NK: Dogadaki kesintisizlik, stireklilik algis1.

“Malzeme” olmak

Mantar diye beslenme-sifa zincirlerini, kiif diye dogada ¢6ziinme-ekoloji déngiilerini, maya
diye korunma-olugma siireglerini, fungi diye agaglarin, bitkilerin iletim, iletisim mekanizmasini
kaydeden akil, misel ve malzeme diye yeni kodlama olugtururken ister istemez neden simdiye kadar
bunun hi¢ denenmedigini diigiinmeden edemiyorum.

Malzemeler insanlik tarihinin gostergeleri... Bronz ¢ag1 gibi bu doneme de “yar iletkenler” ve
dokunmatik ekranlarla “cam ¢ag1”, ya da “silikon ¢ag1” denilecek belki...

Bugiin misel ya da benzeri diisiik enerji malzemelere dikkati vermemiz ¢ok anlamli. Kaynaklarin
kisitlanmasi ile artik hedef, malzemenin sadece tiretim siirecinin degil bigimlenmesiyle akilli
striiktiirlere imkan veren hafiflik ve dayaniklilik elde etmek.

Biyomalzeme, biyotasarim

Bir biyomalzeme, terapotik veya teshis amagli tibbi bir amag icin biyolojik sistemlerle etkilesime
girecek sekilde tasarlanmig bir maddedir. Bir bilim olarak biyomalzeme yaklagik elli yildir var.
Biyomalzemelerin incelenmesine biyomalzeme bilimi veya biyomalzeme mithendisligi deniyor.

Biyotasarim ise canl1 malzemelerin veya mantar, alg, maya, bakteri ve kiiltiirlenmis doku gibi
“nemli ortamin” kullanimini igeren, gelismekte olan bir tasarim hareketi.

NK: Actually, it does not grow very easily on its own. There is such a thing as the “year of existence and
absence”. Even if everything is kept the same, some years growth may occur, and some years it may not.

DK: Maybe it seems easy because we don’t always focus on the same point in nature.

NK: The perception of continuity in nature.

Being “material”

While a new coding has been created as mycelium and material, which records plants’ transmission
and communication mechanism as fungi, trees, and plants, one cannot help but wonder why it has
never been tried and used earlier in history.

Materials are indicators of human history... Like the age of bronze... This period will perhaps be
called “the age of glass” with semiconductors and touch screens, or “the age of silicon”..

Paying attention to mycelium or similar low-energy materials is very meaningful today. With this
new scarcity of resources, the goal is not only the production process of the material, but also the light-
ness and durability that allow the shaping of “smart” structures.

Biomaterial, biodesign

“A biomaterial is a substance designed to interact with biological systems for a therapeutic or diag-
nostic medical purpose. Biomaterials, as a science, have existed for about fifty years. The study of bioma-
terials is called biomaterials science or biomaterials engineering.”

On the other hand, Biodesign is an emerging design movement that involves using living materials
or the “moist environment” such as fungji, algae, yeast, bacteria, and cultured tissue.

Why is it not biodesign to grow trees and make furniture? Or when we say, “under the vine or plane
tree”, is it not the shadow of aliving being? I think of the locals in the Far East who use the bridges whose
trees are built from their roots. The difference here is the laboratory conditions, not directly in the envi-
ronment, but in a more specialized, almost greenhouse cultivation. We tend to define the field of sci-

ence. There is the mind of customizing production and focusing on design.
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Agaglar biiyiitip mobilya yapmak neden biyotasarim degil? Ya da “asma alt1 veya ¢inaralt”
dedigimiz canli bir varligin golgesi degil mi? Uzakdogu'da aga¢ koklerinden orillen kopriiler
kullanan yerlileri diisiiniiyorum. Burada fark laboratuvar sartlarinda. Yani dogrudan ortaminda
degil de, biraz daha 6zellesen, adeta sera yetistiriciligi gibi yeniden isim verilmesinde. Bilimin

alanini belirlemeye yatkin oluyoruz. Ozellegen iiretme ve odaklanan tasarim akli séz konusu.

Ag ve siirdiiriilebilirlik iizerine okumalar:

“Tim organizmalar organlar organik veya inorganik seyler bir farklilik uzayinda var olurlar.
Ornegin basing ya da yogunluk gibi bir niteligin derecesindeki degisimin tezahiiriidiirler. Bu
farklarla bir yénsellik durumu belirir... Ornegin birinin agirligi digerinden daha azsa, yergekimi
yoringesinde ezilebilir. Is1 transferi malzemenin kapasiteleri oraninda goézlemlenebilir sinir
eksenleri ve kutuplari iiretir; yiizeyleri ¢evreleyen havanin cekmesini ve itmesini olusturur.”

Manuel deLanda, bu yogun farkliliklar: Deleuze okumasi tizerinden, bulut olusumlarinda oldugu
gibi, olusumlarin itici giicii olan “yakit” olarak tanimlar. Mantarlar bu diigiinme bi¢iminde istisna
degil; hiicrelerinde karbon, H,O ve diger mineraller art1 veya eksi hale geldikge hareket eder.

“Mantarlar, hayvanlar ve bitkiler arasinda yer alir. Hiicre duvarlari, bitkilerde asla bulunmayan
bir madde olan kitinden yapilmistir ve bu da onlar1 daha ¢ok béceklere benzer kilar. Ayrica
fotosentez yapamazlar ve beslenebilecekleri diger canlilarla organik baglarla baglidirlar”

“Misel kok aginin agagtaki tiim kimyasal faaliyetlerden sorumlu oldugu artik kabul edilen bir
gergek. Siireglerimizin bir¢ogu da bu kimyasal haberciler tarafindan diizenleniyor. Kokler maddeleri
emer ve onlar1 agaca getirir. Diger yonde, fotosentez tiriinlerini agacin mantar ortaklarina iletir ve
hatta komsu agaglara uyari sinyalleri génderir.”

Nispeten yeni bir kavram olan bitki zek4si, “yararli olan ve organizmanin amacina ulagmasini
saglayan her tiirlii kasith ve esnek davranig1” ifade eder. Bitki davranisi, “bireyin yagami boyunca bir
olaya veya gevresel degisiklige verdigi tepki” olarak tanimlanabilir.

“Bir ormandaki agaglarin, koklerini birbirine baglayan mantarlarin yeralt: agini kullanarak bilgi
ve hatta mal aligverisi yapabiliyorlar. “Bu agag ¢apinda ag,” bir ormandaki ¢ok sayida agacin bécek
saldirilarina iligkin uyarilar: iletmesine ve ormanda ihtiyaci olan agaglarla karbon, nitrojen ve su

paylagimina olanak tanir.”

Iyi, kotii ve matrak

Ekmegin tstiinde siyah noktacikli kiif olusunca atariz. Dogrudan ¢épe. Cop? Hangi ¢6p? Cop
nasil 6gitiiliir? Bu ekmekler komposta girerse ne olur? Kompostta solucan ve kirkayaklar var.
Mantarlarla aralar1 nasil?

Aslinda solucanlar, yiyecek atiklarini parcalamak igin kiife ihtiya¢ duyarlar. Solucanlar daha
sonra kiifiin kendisini ve daha kii¢iik gida pargalarini yerler.

Mesela her mahallede bir burner, bir de kompost havuzu olsa. Baz1 ¢opler yakilsa, bazilar1 da
giibrelegse de hig yollara ¢ikmasa... Mahallelerden toplanarak kitlesel geri doniisiime géndermenin
daha az enerji sarf ettiginden emin miyiz?

Cop ile atik arasinda fark bu mu? Imha ve déniigiim farki. Imha... Doga... Hem dev, yakici, hem
bityiik ekmek firini. YokedenCankatan... Bilesik tek kelime.

Ve tam da bu giinlerde deprem. Babannemin deyimiyle zelzele. Durduk zamanda. Yikildik,
¢oktik. Cifte patlama... Yazildi m1 genlerimize? Hafsalamiz aldi mi? Insanin bagi ayaklaridir demis
atalar, yere ayaklarimizla bagliy1z. Yer koptu, ugtuk. Dandeliyonun tiiyleri gibi sagildik.

Doga dogmaktan miitevelli. Ingilizce nature da dyle. Tabiat ise Ingilizcede intrinsic, yani “igsel,
éziinde olan” Immanent, yani i¢kin olana isaret ediyor. Insan eliyle olmayana daha yakin duran bir
tabir. Davraniga 6zgii. Belki de doga tabiat degil de “Eko”.. I ice ve dolanik, karma bir sistem.

“Ekoloji”, Yunanca ekosistemler hakkinda bilgi edinmek anlamindan tiiretilmig bir terim;
burada “eko” Yunanca “ev” anlamina gelen oikos kelimesinden geliyor. Baska bir deyisle, farkli
popiilasyonlarin bir arada yasaminin incelenmesi. “Eko” 6n eki gevre anlamina da gelir. Biyotik
bilesenler tiim canli bilegenleri, abiyotik bilesenler ise ¢evrede bulunan hava, atmosfer, toprak gibi
tiim fiziksel faktorleri ierir. Cevre bilimi, her bir yagam siireci digerinin ¢evresinin pargasi olunca
kapsayic1 bir tabir ortaya ¢ikiyor. Ben domain demeyi seviyorum. Bir ihtisas alan1 ya da saha, zemin
gibi. Burda da domus yani ev, ¢au ifadesi etkili gibi, ama daha ¢ok muhataplar grubu anlaminda.
Konu daha ¢ok iligkiler ve etkilesim. Tiirk¢ede ¢evrebilim yerine ortam bilim de deniyormus.

Bagrol oyuncularimiza dénersek: Siyah noktali kiif, kétii. Maya iyi herhalde... Matrak m1? O

kolay! Yeraltindan iistiine karbon d6ngiistiniin yildizlar: misellere!

Readings on networking and sustainability:

“All organisms, organs, organic or inorganic things exist in the space of difference. For example, they
are manifestations of a change in the degree of quality, such as pressure or density. With these differ-
ences, a state of directionality appears... If one weighs less than the other, it can be crushed in its gravi-
tational orbit. Heat transfer produces observable boundary axes and poles in proportion to the capaci-
ties of the material; creates the pull and repulsion of the air surrounding the surfaces.

Manuel de Landa defines these intense differences as the “fuel”, which is the driving force of forma-
tions, as in cloud formations, through the Deleuze reading. Fungi are no exception to this thinking;
carbon, H,O, and other minerals move in their cells as they become plus or minus.

“Fungi are in between animals and plants. Their cell walls are made of chitin—a substance never
found in plants—which makes them more like insects. In addition, they cannot photosynthesize and
depend on organic connections with other living beings they can feed on.”

“It is now an accepted fact that the root network is in charge of all chemical activity in the tree.
And there’s nothing earth shattering about that. Many of our internal processes are also regulated by
chemical messengers. Roots absorb substances and bring them into the tree. In the other direction,
they deliver the products of photosynthesis to the tree’s fungal partners and even route warning
signals to neighboring trees.”

“A relatively newly termed concept, plant intelligence, refers to any type of intentional and flexible
behavior that is beneficial and enables the organism to achieve its goal. Plant behavior can be defined as
“aresponse to an event or environmental change during the course of an individual’s lifetime.”

“Using the underground network of trees in a forest, the fungi that connect their roots can exchange
information and even goods: this “tree-wide web” allows multiple trees in a forest to transmit warnings
of insect attacks and share carbon, nitrogen, and water with the trees that need it in the forest.

The Good, the bad and the funky

When black spotty mold forms on bread, we throw it away. Straight to the trash. Garbage? Which
garbage? How is garbage shredded? What if this bread goes into the compost? There are worms and
centipedes in the compost. How are they with mushrooms?

In fact, worms need a mold to break down food waste. They eat the mold itself and then the smaller
pieces of food. For example, if every neighborhood had a burner and a compost pool. Even if some gar-
bage is burned, some compost, but not on the roads... Are we sure collecting from neighborhoods and
sending it for mass recycling consumes less energy?

Is this the difference between garbage and waste? The difference between destruction and transfor-
mation. Destruction. Nature. Both a giant, burning, and big bakery. DestroyerLife-giving... One com-
pound word.

And just these days, the earthquakes! We stopped in time. We collapsed. Double explosion... Is it
written into our genes? Have we got any memories? Our ancestors said that “man’s head is his feet”. We
are tied to the ground with our feet... The ground tore apart, and we flew. We were scattered like the
feathers of a dandelion.

Nature is about birth. “Intrinsic,” on the other hand, is what you have it in essence. The Arabic equiv-

» .

alent, “tabiat” ”is a term that stands closer to the “intrinsic, the immanent,” specific to the behavior that
is non-manmade. Maybe nature is not nature but “Eco”.. It is a hybrid, intertwined system.

“Ecology” is a term derived from the Greek meaning to learn about ecosystems; here, “eco” comes
from the Greek word “oikos,” meaning “home”. In other words, the study of the coexistence of different
populations. The prefix “eco” also means environment. Biotic components are all living components,
while abiotic components are the environment’s air, atmosphere, soil, etc. Including all physical factors.
Environmental science becomes an inclusive term when each life process becomes part of the other’s
environment. I like to say “domain”. Like a field, ground. Here, too, the expression “domus,” that is,
house, roof, seems to be elective, but more in the sense of a group of interlocutors... The issue is more
relationships and interaction. In Turkish, it is also called environmental science instead of ecology.

Back to our protagonists: Black spot mold is bad. Maya is probably fine... The Funky? That is easy!

From underground to the surface The protagonist of the carbon cycle: Mycelia!

formationDecay

“Formation and decay”, a book on healing by Ibn Sina... The book that I could not read and under-
stand the terms. I wish I could only see its title as a single word... formationDecay.

One of the protagonists of this endless wheel is the mushroom. Whether to materialize or evolve into

olusBozulug

“olug ve bozulus”, kitab1 Ibn’i Sina... Okumam, okusam da tabirlerini anlamam miimkiin olmayan
kitap... Sadece basligini tek kelime olarak gérmeyi isterdim. olusBozulug

Bu sonsuz tekerin bag aktérlerinden biri mantar. Malzemelestirmek mi yoksa mantarin akeif
oldugu tasarimlara m1 evrilmek gerek? Malzemenin kendisi olmas1 m1 yoksa malzemenin belki de
dogrudan yapinin kendisini iiretmedeki akt6r rolii mii?

Biyomateryallerle canli yapinin i¢inde aktif olabilen tasarimlar gibi bitki zekasini igleten tasarimlar
mimkiin. Biz yapilar1 terk ettigimizde hizla ¢iiriidiigiinii gozlemleriz. Bagka yasam formlarinin
stirekliliginde ayakta kalan yapilarin bize ev olmalar1 miimkiin mii? Mantardan 6greneceklerimiz var.

Mavi gezegen yesil diinya

Bitkiler, Coccia’ya gére, ayr1 bir krallik degil, yerle gogii, insanla hayvani birbirine baglayan ¢ok
y6nlii bir varliktir. Son derece birey karsitidirlar, besin ve enerji aligverisi yapabilirler ve ayn1 anda
biiyiiyiip ¢ogalabilirler. Ancak Coccia’nin bitkilerin tekil dirimselligi ve duyarliligi hakkindaki
argiimani yalnizca zamansiz degil, ayn1 zamanda giinceldir: Toplumsal atomizasyonun ve doganin
yok edilmesinin diinyamizi dramatik bir sekilde degistirdigi bir anda, La vie des plantes, diinyanin
acil bir hatirlaticisi olarak hizmet ediyor. gezegenin zekasi, paylasmanin 6nemi ve yeryiiziinde saygili
ziyaretgiler olma sorumlulugumuz. Sonunda, yle gériiniiyor ki, laleler bizden daha mantikl1”

“Burasi mavi bir gezegen ama yesil bir diinya” diyor Karl J. Niklas.

Digiiniirken artik benim igin afa¢ yerine orman, kok yerine mantar-kék aglari geliyor.
Biyotasarimun akli daha iligkisel ve biitiinciil, bilegikler tizerinden ve emergence, yani “birlikten
dogan gii¢” akli ile olacak. Bu masif bir birlik degil de farkliliklarin bilesigi bir 6rgiin yapu.

Evet, mantar1 kereste tozu ya da kahve posasi ile kalipta biiytitiip saks: iiretebilir ya da paketleme
i¢in biyogéziiniir parcalar gikarabiliriz. Bu daha az enerjiyle iiretmek anlamina geliyor. Ote
yandan goriinen o ki herhangi A malzemesini mantar malzemesiyle ikame etmekten daha farkli
yontemlerin, bilesiklerin kesfi ¢ok yakin.

designs in which the fungus is active. Is it the material itself, or perhaps the actor’s role in directly pro-
ducing the structure itself?

Designs that operate with plant intelligence are possible, such as designs that can be active in living
structures with biomaterials. When we abandon structures, we observe that they decay rapidly. Can
structures that survive in the continuity of other life forms make us home? We have a lot to learn from

mushrooms.

Blue planet green earth

“Plants, according to Coccia, are not a separate kingdom, but a multifarious presence that links earth
and sky, human and animal. They are profoundly anti-individual, able to exchange nutrition and energy
and to grow and reproduce simultaneously. But Coccia’s argument about the singular vitalism and sen-
tience of plants is not only timeless, but it is also timely: Ata moment in which social atomization and the
destruction of nature are changing our world dramatically, La vie des plantes serves as an urgent remind-
er of the intelligence of the planet, of the importance of sharing, and of our responsibility to be respectful
visitors on earth. In the end, it seems, tulips are more reasonable than we are.” Says Peter Obrist.

“This is a blue planet but a green world,” says Karl J. Niklas.

When I think about trees, I think about the forest instead and mushroom-root networks instead of
the roots of trees. The mindset of biodesign will be more relational and holistic through composites and
with the “emergence,” that is, “power from the whole.” This is not a massive unity but a composite of
differences, a woven structure.

Yes, the fungus can be grown in molds with wood dust or coffee grounds to produce pots, or biode-
gradable parts can be molded for packaging. This does mean producing with less energy. Nonetheless,
it is obvious that rather than replacing any material with mushroom, the discovery of different methods

and composites with mycelium is on its way.
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Yazi1 Text: Deniz Tumerdem, Burcu Giilmen

MATERIALITY
INTERIORITY - BOZCAADA :
Biyo-bazl malzeme odaki

lc Mimarlik Studyosu
MATERIALITY &

INTERIORITY - BOZCAADA:
A bio-based matenal driven
Interior Design Studio

Istanbul Bilgi Universitesinde Me»I Bozcaada atélyesi kapsaminda

ic mimarlik 6grencilerinin yerel hammaddelerle gelistirdikleri
biyoplastikler, kagit kompozitler ve biyokompozitler iizerine olan
stireci, atolye ylruticiileri Deniz Tiimerdem ve Burcu Giilmen aktardi

Deniz Tiimerdem and Burcu Giilmen shared their experiences
as instructors of MerI Bozcaada studio at Istanbul Bilgi University,
where interior design students developed bioplastics, paper
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composites and biocomposites with local raw materials

“Tasarim siirecinin aligilagelmis sirasini - form-striiktiir-malzeme - tersine ¢evirdigimizde ve malze-
me iiretici gii haline geldiginde neler olur?”(1) Bu sorudan yola gikan Istanbul Bilgi Universitesi'n-
deki Materiality and Interiority atSlyesi, fiziksel malzemelerle yapilan uygulamali deneylerden elde
edilen bilgi birikimiyle 1/1 6l¢ekli malzeme sistemi prototiplerinin olusturuldugu, malzeme bazli
tasarima odaklaniyor. Tasarim siirecinin odaginda olan malzeme 6zellikleri ve davramglari detayli
olarak aragtiriliyor. Siirdiiriilebilir ve yenilik¢i yapma bigimlerini kesfetmek icin analog ve dijital
tretim tekniklerinin yani sira geleneksel iiretim ve zanaat yontemleri de 6diing alintyor.

2017-2019 yillar1 arasinda Istanbul Bilgi Universitesi'nde iig kez yiiriitillen M&I atdlyesinde &-
renciler ¢esitli dogal ve yapay malzemelerle deneyler yaptilar. En son atdlyede ise, biyokompozitler
gibi biyo-bazli malzemelere odaklanildi. Bunun nedeni gevreye pek ¢ok diizeyde zarar1 olan, biyo-
lojik olarak parcalanamayan fosil bazli sentetik malzemelere alternatif bulmanin aciliyetiydi. Hem
profesyonel hem de akademik alanlardaki mimar ve tasarimcilar, sektériimiiziin karbon ayak izini
azaltmada rol almali. Maker hareketi ve acik kaynagin etkisiyle yeni bir malzeme kiiltiirii ortaya
cikt1. Cevrimigi paylagilan “Kendin yap” (DIY) biyo-bazli malzeme tarifleriyle herkes kendi malze-
melerini deneyip gelistirebiliyor. Bu atélye, standart yap1 malzemelerini/elemanlarini uygulamak
veya adapte etmek yerine, kendin-yap yontemiyle yerellestirilmis/kisisellestirilmis malzemeler ta-
sarlamanin yolunu nasil agtiginin 6nemini vurguluyor.

2018-19 atélye ¢alismasinda, “Tiirkiye’nin Kuzey Ege sahanliginda, Biga Yarimadas’nin gok
cesitli 6zel cografi, jeolojik, jeomorfolojik ve ekolojik 6zelliklere sahip dogal bir uzantis1”(2) olan
Bozcaada (Tenedos) adasinda, yerel malzeme ve dogal kaynaklari tizerine aragtirmalar yiirtitiildi.
Bozcaada gibi kiigiik adalar sinirli kaynaklara sahip oldugundan, atélyenin en 6nemli yonlerinden
biri bu kiiltiirel ve dogal gevreye siirdiiriilebilir bir yaklagim gelistirmek oldu. On proje agamasin-
da, 6grenciler adalarin tarihi, yerel hikayeleri, mimarisi, arazi kullanimi, jeomorfolojisi, toprak ve
iklimi, su ve enerji kaynaklari, florasi, faunasi, balik¢ilig1 ve adanin ana tarim endistrisi olan sarap
uretimi hakkinda aragtirma yaptilar. Eszamanli olarak, biyo-bazli malzeme tiretimi siirecine dair
deneyim kazanmak i¢in agik kaynakli tarifler tizerinden malzeme deneyleri yapmaya bagladilar.

Hazirlik agamasinin ardindan, Bozcaada’da gergeklestirilen dort giinliik atdlye gezisi sirasinda
saha aragtirmasi, malzeme kesifleri ve atdlye ¢aligmalari gergeklestirildi. Adanin belirli noktala-
rinda hem gézlem hem de hammadde toplama amaciyla “malzeme avi” adin1 verdigimiz geziler
diizenlendi. Adada biriken atik malzeme tiirlerini ve 6lgegini anlamak i¢in adanin ¢6plitk alani zi-
yaret edildi. Mikro iklimi ve endemik bitkileriyle dogal sit alan1 olan Bat1 ucunda ise Polente feneri,
rizgar tirbinleri ve kum tepeleri ziyaret edildi. Lodos nedeniyle bu kiyilarda biriken ve kumullara
sagilmis organik ve sentetik atiklar bulunmaktadir. Bunlardan en 6nemlisi, Akdeniz’e 6zgii bir deniz
cayir tiirli olan Posidonia oceanica’nin 6l yapraklarinin kiy1 boyunca birikmesiyle olugan banket-
lerdir. Ekolojik mithendisler olarak bilinen bu tiiriin oksijen iiretme, suyu arindirma 6zelliklerinin
yanu sira gesitli denizel canlilar i¢in yagsam ortamu saglayan 6nemli bir habitat olustururlar. Sahiller-
de biriken 6lii deniz gayirlari, tortular: hapsederek sahilleri kiy1 erozyonundan koruyan, kiy1 kumul-
larinin olusumunu destekleyen ve riizgar kaynakli kum taginmasini 6nleyen banketler olusturur.(3)
Potansiyellerini aragtirmak i¢in ada kiyilarindan toplanan ana ham maddelerden biri de bu deniz
cayirtydi. Fakat banketlerin kaldirilmasinin olumsuz etkileri oldugundan, atélye galismasi igin ko-
ruma altindaki alanlar yerine, turistik plajlardaki kiigiik birikimlerden veya etrafa sagilan yapraklar-
dan toplanilmasina 6zen gésterildi.

MerI atdlyesi olarak adaya ziyaretimizi, 2014 yilindan bu yana her yil Ekim ayinda diizenlenen
Bozcaada Uluslararasi Ekolojik Belgesel Festivali (BIFED) ile es zamanli olarak gergeklestirdik.
Belgesel gosterimleri ve soylesilerin yani sira paralel etkinlerin de gergeklestirildigi bu festivale
M&I olarak kurguladigimiz bir galistay ile katildik. Ogrencilerimize, yerel ada halkina ve festival
katilimcilarina agik deniz ¢ayirindan ekolojik kagit yapimi atélyesi diizenledik. Bu atélyeyi Boz-
caada’da gergeklestirme motivasyonlarinda birisi, adada halihazirda 2011 yilindan beri plastik
poset kullaniminin yasaklanmus ve yerine kese kdgidinin kullanilmasinin tegvik edilmesiydi. Yerel
halkin sirdiiriilebilirlikle ilgili farkindaliginin yiiksek olmasi nedeniyle ¢alistaya ilgi ve katilim
da yogundu. Toplanan deniz gayir1 yapraklari, seliiloz lifleri elde edebilmek igin pisirildi. Daha

sonra, kagit hamuru olusturabilmek i¢in daha kiigiik pargalara béliindii. Ahsap gergeve ve ince

“What happens when we invert the usual sequence of the design process — form—structure—mate-
rial — so materiality becomes the generative driver?”(1) Starting with this question, Materiality and
Interiority studio at Istanbul Bilgi University focuses on material-based design where 1/1 scale ma-
terial system prototypes are built with the know-how gained from hands-on experimenting with
physical materials. Inherent material properties which are considered as the drivers of the design
process are explored intensively. Analog & digital fabrication techniques and traditional produc-
tion & crafting methods are borrowed to explore sustainable & innovative ways of building.

The M&I studio was conducted three times at IBU between the years of 2017-2019, during
which students experimented with a wide range of natural and artificial materials. Yet, the latest
studio specifically focused on bio-based materials such as biocomposites. This decision was made
due to the urgency of finding alternatives to non-biodegradable fossil-based synthetic materials
which are hazardous to the environment on so many levels.

Architects and designers, both in professional and educational fields, should take their part in
reducing our industries carbon footprint. With the impacts of maker movement and open source; a
new material culture has emerged. Do-it-yourself bio-based material recipes are shared online so
that anyone can try out and develop their own materials. This studio acknowledges the significance
of how DIY materials pave the way to design localized/personalized materials instead of applying or
adopting standardized building materials/elements.

The studio work in 2018-19, pursued research on local materials and natural resources in the is-
land of Bozcaada (Tenedos) which is “a natural prolongation of the Biga Peninsula in the northern
Aegean shelf of Turkey with a wide range of special geographical, geological, geomorphological and
ecological attributes”(2) Small islands such as Bozcaada have limited resources thus, one of the key
aspects of the studio was to develop a sustainable approach to cultural and natural environment.
Preliminary phase involved explorations and material experiments in the studio environment. Stu-
dents conducted research on the islands’ history, local stories, architecture, land use, geomorpholo-
gy, soil and climate, water and energy resources, flora, fauna, fishing and the island’s main agricul-
ture industry: wine production. Simultaneously, they commenced hands-on experimenting with
bioplastics by cooking open-source recipes in order to gain the know-how of the process.

After the preparatory phase, on-site research, material explorations and workshops were con-
ducted during the course of the four-day field trip in Bozcaada. Excursions which we have titled
“material hunts” were made to specific locations of the island for both observation and collection of
raw materials. Dumping site of the island was visited in order to grasp the scale of waste accumula-
tion and types of waste material that the island produces. We visited the west point of the island,
which is a natural protected area due to its microclimate and endemic plants where the Polente
lighthouse, windmills and sand dunes are situated. Exposed to the southwester; there is a lot of de-
tritus or synthetic wastes being accumulated or scattered on these coasts. One can easily observe the
beach wracks formed by Posidonia oceanica which is a seagrass species endemic to the Mediterra-
nean Sea. Known as ecological engineers; they produce oxygen, purify water and provide food and
shelter for a wide variety of marine life. The necromass of the seagrass which export towards the
beaches constitute banquettes that protect the beaches from coastal erosion by trapping sediments,
support the formation of coastal dunes and prevent wind-induced sand transport, etc. (3). One of
the main raw materials collected from the island to research its potentialities was this very seagrass.
Removal of banquettes can have significant negative impact; therefore, a deliberate decision was
made not to disturb the beach wracks in the protected areas and instead seagrass from minor accu-
mulations or scatters on the touristic beaches were collected.

As M&I studio, our visit was concurrent with the Bozcaada International Festival of Ecological
Documentary (BIFED) that takes place every year in October since 2014. Aside from documentary
screenings and talks; there are parallel events and workshops that the festival hosts. We have col-
laborated with BIFED prior to the festival and announced a papermaking from seagrass (Mediterra-
nean tapeweed) workshop which was designed both for our students, festival participants and locals.
Among the motivations of creating an ecological local paper on Bozcaada was the fact that plastic

bags were prohibited here since 2011 and were majorly replaced by paper bags. Locals are well-aware
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delikli telden iiretilen elegin, kdgit hamuru ve su karigiminin bulundugu derince bir kaba daldi-
rilmasiyla tel tizerinde kdgit ylizeyi olusturuldu. Elek tizerindeki deniz gayir1 yiizeyinin kumaga
transfer edilmesi ve ardindan kurumaya birakilmasiyla Bozcaada ekolojik deniz ¢ayir1 kigidi elde
edildi.

Yiizyillardir bagcilik gelenegi olan adanin en yaygin tarimsal faaliyeti sarapgilik. Uziim stkma
islemi sonrasinda geriye kat1 bir atik olan iiziim posasi kalir. Hayvan yemi olarak kullanilabilen
iiziim posasi, meyvenin kabuk, ¢ekirdek ve saplarindan olugur. Adada sarapgilik faaliyetlerinin yo-
gunlugundan dolay1 bolca bulunan {iziim posasi, béylelikle malzeme deneyleri i¢in toplanan yerel
malzemelerden biri oldu. il tag1, 6grencilerin adadaki “malzeme av1” sirasinda topladiklari tigiincii
ana hammadde oldu. Bu taglardan ¢amur elde edebilmek i¢in iri taglar1 daha sonra suda bekletmek
tizere kiigiik pargalara ayirdilar. Adada yerel bir seramik atdlyesinde gergeklestirilen ikinci ¢aligtay-
da, su ve kilin karigtirilmasiyla elde edilen dékiim ¢amuru kullanildi. Saha gezileri siiresince 6gren-
ciler 6n arastirma konularini gelistirdiler. Ayrica adanin malzeme haritasini olusturmak igin organik
ve inorganik malzemeler topladilar.

Bozcaada’dan déniiste galigmalar atdlyede devam etti. Ogrenciler biyoplastikler, kagit kompo-
zitler ve biyokompozitler tizerine ¢alismak tizere iig ana gruba ayrildilar. Biyoplastik; biyopolimer,
¢oziicii ve opsiyonel olarak katki maddelerinden olugur. Biyopolimer ve su karigimi ocak, yapismaz
tencere ve karigtirma aletleri gibi basit ekipmanlar kullanilarak pisiriliyor. Karigim dékildiikten sonra
sogumaya ve sertlesmeye baglar. Karisim kurudugunda ise biyoplastik elde edilir. Atélyede biyopoli-
mer olarak jelatin (hayvan bazli), nisasta (bitki bazl1) ve agar agar (alg bazl1) kullanild1. Bozcaada'dan
getirilen tiziim posasy, kil ve deniz gayiry; malzemenin mekanik 6zelliklerini, plastisitesini, renk, doku
ve diger 6zelliklerini gelistirmek i¢in katki maddesi olarak regetelere entegre edildi.

Jut lifleri, kenevir benzeri malzemeden tiretilen ¢uval bezleri, kahve telvesi, zerdegal, sabun, renk
pigmentleri, spirulina vb. tariflere entegre edilen diger ek malzemeler arasindaydi.Test edilen iire-
tim y6ntemleri arasinda siirerek yayma, kaliplama, bigimlendirme, d6kiim, ekstriizyon, laminasyon
. bulunmaktadir. Biyokompozit gruplari, partikiil, fiber, pul ve kumag takviyeli, iki veya daha fazla
biyo-bazli malzemenin gesitli karigimindan olusan malzemeler gelistirdiler.Kamis, guval bezi, algi,
kireg, toprak, kil, deniz eristesi, talag ve benzeri biyo-bazli malzemelerin farkli konfigiirasyon ve
oranlari ile regeteler olusturuldu. Kaliplama teknigiyle gesitli geometrilere sahip biyokompozit ele-
manlar iiretildi. K4g1t kompozit gruplari ise, deniz gayirlarinin yani sira mimarlik fakiiltesinde biri-
ken atk kagitlar ile ¢alistilar. Dogal lifler, metal teller ve ahgap kasnaklar ile gesitli kdgit kompozit
tiretim yontemleri gelistirerek modiiller tasarladilar.

Ogrencilerin Bozcaada’y: ziyaretleri sirasinda rolévesini alarak inceledikleri, artik faal olma-
yan tarihi sarap fabrikasinin yeniden islevlendirme projesi olan Me»I Visiting Bozcaada atolyesinin
ikinci agamas1 bu makaleye dahil edilmedi. Birinci asgamadan elde edilen malzeme aragtirmalar1 ve
bulgular ile bina programi 6neren 6grenciler, tasarladiklar1 malzeme sistemleriyle i¢ mekani kurgu-
ladilar.

Aligilmigin diginda bir metodoloji benimseyen bu i¢ mimarlik at6lyesinin ana ¢iktilarindan biri,
stirdiiriilebilir gelecek senaryolar1 hayal etmek oldu. Adanin dogal kaynaklarinin derinlemesine in-
celenmesiyle, secilen hammaddelerin biyo-bazli ve biyobozunur malzemelere déniistiiriilmesiyle
siirdiiriilebilinir ve yenilikgi iiretim yéntemleri kesfedildi. Ogrenciler, uygulamali deneyler ve mal-
zeme davranigina dayali tasarim yontemiyle, yerellestirilmis kendin-yap malzemeler iireterek Boz-
caada i¢in ekolojik tiretim y6ntemleri 6nerdiler.
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of issues around sustainability, thereby the level of interest and participation in the workshop was
considerable. The collected seagrass was cooked for the purpose of extracting cellulose fibers. Later,
they were chopped into smaller pieces to obtain a pulp. Mold and deckle were plunged into a vat
filled with pulp and water mixture. Finally, seagrass sheets on fabrics were left out to dry to obtain
the ecological paper.

Being engaged with viticulture for centuries, winemaking is the most popular agricultural activ-
ity on the island. Grape pomace is a solid residue of this process which consists of grape skins and
seeds that can be used as animal feed. There is abundant grape pomace; ergo it was amongst the raw
materials that was collected for the future material experiments.

Island clay rock was the third main raw material which students collected during material hunts.
They broke down the clay rocks into smaller pieces only later to soak in water to slake. The slurry
obtained by mixing water and clay was used during the second workshop conducted on the island in
a ceramic atelier where a local ceramicist showcased various techniques. Throughout our excursions
on the island, students furthered their preliminary research subjects. They collected organic/inor-
ganic materials, later to create a material map of the island.

Returning from Bozcaada, students were assigned to three main groups: bioplastics, paper com-
posites, and biocomposites. A bioplastic is composed of a biopolymer, solvent and optionally addi-
tives. The biopolymer and water mixture are cooked by using basic equipment such as a stove, non-
stick pots and mixing utensils. After the mixture is poured, the mixture cools down and starts to
harden. When the whole mixture dries the bioplastic is obtained. Gelatine (animal-based), starch
(plant-based) and agar agar (algae-based) were the biopolymers used in the studio. They have inte-
grated grape pomace, clay, seagrass from Bozcaada as additives for improving mechanical proper-
ties, plasticity, colour, texture, etc. Jute fibers, burlap, coffee grounds, turmeric, soap, colour pig-
ments, spirulina, etc. were amongst some of the additional materials that were integrated into
recipes. As for production methods they have tested: spreading, molding, forming, casting, extrud-
ing, laminating, etc. The biocomposite groups experimented with a combination of two or more
bio-based materials with reinforcement types such as particulates, fibers, flakes and fabrics. Recipes
were created with different configurations and proportions of bio-based ingredients such as reed,
burlap, gypsum, lime, soil, clay, seaweed, sawdust, etc. Biocomposite building blocks with varied
geometries were produced with molding technique. The paper composite groups worked with sea-
grass as well as waste paper they have collected in the architecture faculty. They have integrated
natural fibers, metal wires and wooden frames to obtain paper composites and modules.

The second phase of the M&I Visiting Bozcaada studio, an adaptive reuse project of an inactive
old wine factory that students surveyed during their visit to Bozcaada, is not included in this article.
Material explorations and findings from phase one were furthered for creating a building program
and organizing the interior space with the proposed material systems.

As an interior design studio which adopts an unconventional methodology; imagining sustain-
able future scenarios is amongst one of the novel outcomes of the studio. With an in-depth study of
the island’s natural resources; raw materials were transformed into bio-based and biodegradable
materials to explore sustainable & innovative ways of building. By hands-on experimentation and
material behavior driven design, students proposed localized DIY materials and their potential ap-
plication methods for Bozcaada.
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Miselyum malzemesi, bir mantar tiirii olan miselyumdan ve evsel veya tarimsal
atiklardan yapilan yeni bir maddedir. Siirdiiriilebilirlik giinimiizde vazgegil-
mez hale geldikge, yenilenemeyen kaynaklarin tiiketimini azaltmamiz gerekti-
gini giderek daha fazla farkina variyoruz. Siirdiirilebilir tasarim, yenileneme-
yen enerji tilkketimini en aza indirirken gevre ve insanlar iizerindeki olumsuz
etkiyi en aza indirmeyi amagliyor. Miselyum malzemesi, biyoremediasyon, tip
ve siirdiiriilebilir malzemeler dahil olmak tizere gesitli uygulamalarda potansi-
yel kullanimiyla dikkat ¢ekiyor.

Tasarimcilar, gida atiklarindan ve alg, mantar ve kombucha gibi bitki or-
ganizmalarindan yeni maddeler kegfettiler. Miselyum tuglalar, ses emici mal-
zemeler ve tavan ve cat1 sistemleri dahil olmak tizere mimari tasarim i¢in po-
piiler bir malzeme haline geldi. MyCoworks, yeni tasarimcilar i¢cin miselyum
ve besin karigimi iceren MycoKit'i satiyor. Moda tasarimcilar: ve markalar da
miselyum malzeme kullanarak hayvansal olmayan ve doga dostu triinler su-
nuyor. Adidas ve Mylo ikonik modelleri Stan Smith’i bu malzemeyi kullanarak
yeniden tasarlarken, Stella McCartney, Balenciaga ve Hermes miselyumdan
yapilmus yeni el ¢antalari, ayakkabilar ve montlari piyasaya siirdiiler.

Miselyum malzemesinin en 6nemli 6zelliklerinden biri kendi kendine biiyii-
me yetenegi. Plastikten yapilmig nesnelerin veya ticari tiriinlerin yerini kolayca
alabilen evsel veya tarimsal atiklar iizerinde yetistirilebiliyorlar. Miselyum bazli
malzemeler, fosil yakitlarin kullanilmasini veya yenilenemeyen kaynaklarin ¢1-
karilmasini gerektirmediginden, geleneksel malzemelere gore ¢ok daha diisiik
cevresel etkilere sahip. Miselyum, dogal 6zelliklerine ek olarak, biyomateryal
olusumu siirecinde yer alan bilegenlere bagli olarak ¢esitli karakteristik 6zellik-
ler sergileyebiliyor. Miselyum, vazolar veya koku siseleri gibi siradan nesnelerin
imalat1 i¢in kullanilabilecek gézenekli yiizeyi ve koku yayma o6zellikleri dahil
olmak iizere, biyomateryal olusum siirecinde yer alan bilesenlere bagh bir dizi
farkli 6zellige sahip. Miselyumun 6rnek bir uygulamasi, biyoplastiklerin biyo-
mimetik tasarimindan ilham alan Metascent {iriinii tarafindan gosteriliyor. Uriin
miselyumu, kokuyu ve zamani birlestirmeyi amagliyor.

Projenin deneysel asamasinda miselyum, Petri kaplarinda test edildi. Bu-
nunla birlikte, pandemi stirecinde karantina énlemlerinin uygulanmast, labo-
ratuvar erigiminin kisitlanmasina neden oldu ve bu da kiif olusumuna yol agt1.
Bu sorunun bir sonucu olarak, tasarim yaklagimi evsel ve gevresel atiklar: kul-
lanmaya dogru yonlendirildi. Ceviz, un, kahve, pamuk, saman ve talag, pamuk
disinda miselyumun bu atiklarla bir malzeme haline geldigini gosterdi. Dene-
yin ikinci agamasi, miselyum malzemesinin dayanikliliginin, ¢evresel atiklarla
evsel atiklardan daha karmagik oldugunu gésterdi. Deneyin ligiincii agamasi,
malzemeye koku eklenmesini i¢eriyordu ve malzeme, zamanla yayilan yase-
min 6ziinl emdi.

Dallanan mantar hiflerinden olusan miselyumun morfolojisi, projenin bi-
¢imine ilham kaynagi oldu. Miselyum gibi, malzemenin de ii¢ yasam agamasi
bulunuyor; biiyiiyor, bozuluyor ve élityor. Bu kavram, yasayan, yaslanan ve 6len
malzeme kullanicilari i¢in de gecerli ve malzeme bozuldukg¢a kullanicilar da yas-
lantyor. Projenin koku yonii, anilar1 ve duygular: tetiklemeyi amacgliyor. Koku
ampulii dogrudan amigdala ve hipokampusa baglidir, bu da bir kokunun neden
ayrintil1 bir hafizay: ve hatta yogun bir duyguyu tetikleyebilecegini aciklayabilir.

Sonug olarak miselyum malzemesi, gesitli uygulamalarda geleneksel mal-
zemelerin yerini alma potansiyeline sahip siirdiiriilebilir bir malzeme. Kendi
kendine biiytime yetenegi, diisitkk ¢evresel etkisi ve benzersiz 6zellikleri, onu
tasarimcilarin kesfetmesi i¢in ¢ekici bir malzeme haline getiriyor. Diinyamizin
sorunlarina siirdiiriilebilir ¢6ziimler ararken, miselyum malzemesi ¢evre dostu
irlinler yaratmak icin umut verici bir yol sunuyor.

ve evsel
veya tanmsal
atiklardan
yapilan yeni
bir malzeme

Yazi1 Text: : Damla Burgin Atasoy

A new matenal
made from
mycelium and
household or
agncultural
waste

Mycelium material is a new substance made from mycelium, a type of fungus,
and household or agricultural waste. As sustainability becomes essential today,
people are increasingly aware of the need to reduce our consumption of non-re-
newable resources. Sustainable design seeks to minimize the negative impact on
the environment and people while minimizing non-renewable energy consump-
tion. Mycelium material is gaining attention for its potential use in various ap-
plications, including bioremediation, medicine, and sustainable materials.

Designers have discovered new substances from food waste and plant organ-
isms such as algae, fungi, and kombucha. Mycelium has become a popular ma-
terial for architectural design, including bricks, sound-absorption materials,
and ceiling and roof systems. MyCoworks sells MycoKit, which includes a mix-
ture of mycelium and nutrition for new designers. Fashion designers and brands
also use mycelium material, offering non-animal and nature-friendly products.
Adidas and Mylo have redesigned their iconic model Stan Smith using this ma-
terial, while Stella McCartney, Balenciaga, and Hermes have introduced new
handbags, shoes, and coats made of mycelium.

One of the most crucial characteristics of mycelium material is its self-grow-
ing ability. It can be grown on household or agricultural waste, which can easily
replace plastic-made objects or commercial products. The mycelium-based ma-
terials have a much lower environmental impact than traditional materials, as
they do not require the use of fossil fuels or the extraction of non-renewable re-
sources. In addition to its inherent properties, mycelium can exhibit diverse
characteristic features that depend on the constituents involved in the process of
biomaterial formation. Mycelium possesses a range of distinct traits contingent
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Miselyum, ¢esitli uygulamalarda geleneksel
malzemelerin yerini alma potansiyeline sahip
stirdiiriilebilir bir malzeme. Damla Burgin
Atasoy, miselyumun tasarim alanindaki
giincel uygulamalari tizerine yazdi

Mycelium is a sustainable material that has the
potential to replace traditional materials in various
applications. Damla Bur¢in Atasoy wrote about
the new applications of mycelium in design fields

upon the constituents implicated in the biomaterial formation process, including its
porous surface and olfactory emission properties that can be harnessed for the fabri-
cation of commonplace objects such as vases or home fragrance bottles. An exem-
plary application of mycelium is illustrated by the Metascent product, inspired by
bioplastics’ biomimetic design. It aims to amalgamate mycelium, scent, and time.

During the experimental phase of the project, mycelium was tested on Petri dish-
es. However, implementing pandemic-related quarantine measures resulted in re-
stricted laboratory access, which led to the unintentional growth of mold. As a con-
sequence of this issue, the design approach was redirected toward utilizing
household and environmental waste. Walnuts, flour, coffee, cotton, straw, and saw-
dust showed that mycelium became a material with these wastes, except for cotton.
The second phase of the experiment showed that the mycelium material’s tough-
ness was more complex with environmental waste than household waste. The third
phase of the experiment involved adding odor to the material, and the material
absorbed jasmine essence, which was given off over time.

The morphology of mycelium, which is branching fungal hyphae, inspired the
form of the project. Like mycelium, the material has three phases of life; it grows,
degrades, and dies. This concept is also applicable to the users of the material who
live, age, and die, and as the material degrades, the users also age. The scent aspect
of the project triggers memories and emotions by bypassing the thalamus and go-
ing straight to the brain’s smell center. The olfactory bulb is directly connected to
the amygdala and hippocampus, which may explain why a smell can trigger a de-
tailed memory or even intense emotion.

In conclusion, mycelium material is a sustainable material that has the potential to
replace traditional materials in various applications. Its self-growing ability, low en-
vironmental impact, and unique properties make it an attractive material for design-
ers to explore. As we seek sustainable solutions for our world’s problems, mycelium
material offers a promising avenue for creating environmentally friendly products.
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Dogal
degerlendirmek:
Retrac
Revaluing natural fibers:
Retracing Coffee Bag

Iiflen yeniden

ing Coffee Bag

Retracing Coffee Bag, kahve torbalarinin “atik” hale geldikten sonra

dogal elyaf liflerinin yeniden kullanilma olasiliklarini aragtiran bir
tasarim grubu. Sanne Muiser ve Rosana Escobar ile Retracing Coffee
Bag'in detaylarini konugstuk

Retracing Coffee Bag is a research design group that explores the
possibilities of reusing the natural fibers fique and jute after the coffee
bag has become “waste” We talked with Sanne Muiser and Rosana
Escobar about the details of Retracing Coffee Bag
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Her yi1l Avrupa’ya milyonlarca kahve torbasi geliyor. Amerika’daki kah-
ve torbalari, And Daglarr’nda yetigsen agav bitkisinden elde edilen figue
elyafi ile uiretiliyor. Asya veya Afrika’dan gelen kahve torbalari ise, agir-
likl1 olarak Hindistan ve Banglades’ten gelen jiitten yapilryor. Bu dogal
liflerden tiretilen kahve torbalar1 Avrupa kentlerine dagitildiktan sonra,
hayli yiiksek kaliteli dogal bir atiga doniigityor. Tasarimc1 Alexander
Marinus, Sanne Muiser ve Rosana Escobar, Avrupa sehirlerinde bir atik
yigin1 haline gelen bu kahve torbalarina bir alternatif 6nermek iizere bir
araya geldiler. Kahve torbalarini parcalama ve taraklama ile yeniden kul-
lanilabilen, dongiisel bir ham madde olarak gormeyi hedefliyorlar. Retra-
cing Coffee Bag projesi, torbalarin yolculugunu somutlagtiran etiket ve
baski izleriyle zenginlestirilmis, fique ve jiit liflerinin niteliklerini ortaya
koyuyor. Akustigi, sicaklig1 ve nemi diizenleyen, dokunmamis kumaglarin
zengin varyasyonlarina izin veren farkli karigimlar olusturmak icin igne
keceleme teknigini kullaniyorlar. Bu proje ile kiiltiirel miras, iscilik, altya-
p1, millkiyet ve kent hakkinda da diigiinmeye devam ediyorlar.

Sanne Muiser ve Rosana Escobar ile kahve torbalarinin yolculugunu
anlamak i¢in Retracing Coffee Bag isimli aragtirma ve tasarim projeleri
hakkinda konugtuk. Bu dogal liflerin yolculugunu anlamak ve “atik” an-
layisina bir alternatif yaratmak i¢in daha biiyiik sanayi kuruluslariyla is
birligi yapryor ve onlar1 gézlemliyorlar.

Retracing Coffee Bag, Dutch Design Week 2022°deydi ve iiriinleri hala
Eindhoven’daki Lucifer Coffee’de sergileniyor. Ayrica proje, 18-24 Ni-
san 2023 tarihleri arasinda Milano'da gergeklesecek Salone del Mobi-
le’nin bir parcasi olacak. Projenin yeni liretimlerini Via Sirtori 32, Mila-
no, Italya’da ziyaret edebilirsiniz.

Retracing Coffee Bag projesi nasil basladi1? Kahve posetini yeniden
kullanma fikri nasil ortaya ¢ikt1?

Sanne Muiser: Alexander Marinus ve Rosana Escobar ile Design
Academy Eindhoven’dan mezun olduk ve egitimimiz sirasinda hepimiz
dogal elyaflara odaklaniyorduk. Alexander, malzeme olarak jiit kullan-
dig1 bir proje ile mezun oldu. Rosana fique elyafi ile ¢aligtyordu. Ben ise
igneli kege teknigiyle iiretilen ve dogal elyaflarla yapilan, i¢ mekinda
kullanilan kumaslar iireterek mezun oldum. Akademideki tanigikligi-
miz, WORTH Ortaklik Projesi agik ¢agrisi ile ileriye tasinmis oldu.

Jit ve fique, kahve ¢ekirdeklerini tasimak lizere Avrupa’ya geliyor,
yani bu kahve torbalar1 burada ¢aligabilecegimiz malzeme. Torbalar:
geri doniigtiirerek bu malzemeyi yeniden degerlendirmeye karar ver-
dik. Normal sartlarda kahve torbalari kullanildiktan sonra atilir. Ozel-
likle biiyiik sehirlerdeki bir¢ok barista ve kahve kavurma yeri kiigiik
o6lgeklerde iiretim yapiyor ancak yine de biiyiik miktarlarda kahve ve
kahve torbalar: ithal ediyorlar. Kahveyi kavurduktan sonra jiit veya
figue’den yapilan kahve torbalari islevsiz kaliyor ve ¢épe atiliyor. Bu
noktaya girmemiz ve bu “atikla” neler yapmanin mimkiin oldugunu
anlamaya ¢alismamiz gerektigini diigiindiik. Bir kahve torbasini iist dii-
zey bir i¢ mekan nesnesine déniistiirmek icin neler gerekir? Geri donii-
sim sektorii nasil igliyor? Malzemeyi kiigiik lifler halinde pargalayarak
neler elde edebiliriz?

Bu ¢ok ilging ciinkii genel olarak yedigimiz iiriinlerin yolculugunu
bilmiyoruz ve bu durumda kahve torbalarinin yolculugu ise ¢ok arka
planda kaliyor, ¢iinkii direkt olarak tiikettigimiz bir iiriin degil. Ta-
sarim ¢aligsmalarinin yani sira, bu yolculugu gorsellestirmek icin na-
sil bir fikriniz var?

Sanne Muiser: Avrupa’ya her yil milyonlarca kahve torbasi geliyor.
Amerika'daki kahve torbalari, And Daglar’ndan bir agav bitkisi olan
fique'den tiretiliyor Asya veya Afrika’dan gelen kahve torbalar ise, agir-
likl1 olarak Hindistan ve Bangladeg’ten gelen jiitten yapiliyor. Bu lifler,
cesitli islemlerden gectikten sonra Avrupa’ya torba olmusg halde geliyor.
Bu torbalar islevleri tamamlandiginda ise yiiksek kaliteli bir dogal mal-
zeme olarak “atik yigininin” bir parcasi haline geliyorlar.

Bu proje kapsaminda kentsel peyzajlara da odaklaniyoruz. Odaklan-
di1gimiz sorulardan biri insanlar1 bu israf konusunda nasil bilinglendire-
bilecegimiz. Kahve ¢ekirdekleri kavrulmadan énce satin alindiginda,
dogal liflerden tretilmis torbalar i¢inde geliyor. Ancak bu torbalar, ce-
kirdekler kavrulduktan sonra iglevsiz hale geliyor ve ¢6pe doniisiiyor.
Bir diigiinsene; %100 dogal bir iiriinii atik olarak gérmek oldukga istis-
nai bir durum aslinda. Israfin ne oldugunu ve onu nasil yeniden deger-
lendirebilecegimizi diigiinmemiz lazim. Ayrica altta yatan emegi de dii-
sunmeliyiz. Su konuda haklisin: Cogu insan tiikettigi gidalarin bile
nereden geldigini bilmiyor. Bu torbalar ise perde arkasinda kalan tiriin-
ler. Bu kent hayati kadar endiistriyle de ilgili.

KAHVE TORBALARI, 2023.
FOTOGRAF: MARCEL DE BUCK
COFFEE BAGS, 2023.
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Millions of coffee bags arrive in Europe every year. Those with coffee
from America are made of fique, an agave plant from the Andes. Those
with coffee from Asia or Africa are made of jute, mainly from India and
Bangladesh. At the end of their unique function, these fibers become
coffee bags and meet in Europe, then become a “waste stream” of high-
quality natural material, most notably in cities. Designers Alexander
Marinus, Sanne Muiser, and Rosana Escobar came together to find an
alternative for these coffee bags “harvested” in European cities. They
aim to see the coffee bag as a circular raw material that can be reused by
shredding and carding. The Retracing Coffee Bag project reveals the
qualities of fique and jute fibers, enhanced with traces of labels and
prints, embodying the bags’ journey. They use the needle felting tech-
nique to create different blends allowing rich variations of non-woven
textiles that regulate acoustics, temperature, and humidity. Within the
research, they also dig in on cultural heritage, labor, infrastructure,
ownership, and the influence on the landscape.

We talked with Sanne Muiser and Rosana Escobar about the research
design project Retracing Coffee Bag to understand the journey of coffee
bags. They collaborate and observe bigger industrial corporations to un-
derstand the journey of these natural fibers and create an alternative to
the understanding of “waste.”

Retracing Coffee Bag was part of Dutch Design Week 2022, and their
products are still exhibited in Lucifer Coffee in Eindhoven. Also, the
project will be a part of the Salone del Mobile, which will occur between
18-24 April 2023 in Milan. You can visit and see the new productions at
Via Sirtori 32, Milan, Italy.
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Bu lifler nerede islenip kahve torbasina doniisiiyor?

Sanne Muiser: Kolombiya’da iki ana firma bu torbalar: iiretiyor, tiim
ekinler ve lifler oraya gidiyor ve ilk olarak iplik haline getiriliyor. Ardin-
dan torbalar dokunuyor. Daha sonra bu torbalar diinyanin ¢esitli yerle-
rindeki kahve ciftgilerine dagitiliyor. Jiit ile durum biraz daha farkl:
Bagsta Hindistan ve Banglades olmak tizere Afrika veya Brezilya'da ¢ok
daha fazla tiretici var. Yani ham lifi kahve posetlerine doniistiirmek i¢in
belirli adimlardan ge¢mek gerek. Jiit lifi oldukc¢a kimyasal bir igleme ih-
tiya¢ duyuyor ¢iinkiisert bir malzeme ve gercekten giigli. Jiitiin iglenme-
mis hali ise ok yumusak ve yiinliidiir. Ttylii ve kabarik hale getirmek
icin oldukga fazla islem uygulaniyor.

Malzemeyi kahve torbasi haline geldigi noktada aliyorsunuz. Bu
agamada héla kahve torbasindan dogal lifi elde edebiliyor musunuz,
yoksa kahve torbasi artik farkli malzemelerin karisimi haline gelip
bagka bir seye mi doniigiiyor?

Sanne Muiser: Bu torbalar islense de hala yiizde yiiz figue veya jiit elya-
fidir. Ornegin fique bitkisinin pek ¢ok 6zelligi vardir ve bunlardan bazila-
r1torba yapmak i¢in ¢ok uygundur. Figue elyafi kendi bagina gok giizel bir
malzemedir. Parlaktir, saglamdir... Figue elyafi ile ¢cok giizel i¢ dekoras-
yonlar yapabilirsiniz. Neredeyse kalin sar1 saglara benzer. Kahve torbasi-
na doniistiirmek i¢in biraz daha piiriizlii lif kullanmaniz gerekiyor. Kahve
torbasinin firetim iglemi 6nce lifin iplige doniistiiriilmesi ve ardindan ge-
rilen tuvalde dokunmasi ile gergeklesir. Malzeme %100 dogal kalur.

Jiit ve fique arasindaki fark nedir? Doku olarak farkli 6zellikleri
bulunuyor mu?

Sanne Muiser: Jiit ve figue arasinda 6zellikle doku anlaminda bir¢cok
fark var. Figue daha sivri uglu ve gidiklayan bir malzeme, elyaf tizerinde
dogal bir parlakliga sahip, giiclii ve serttir. Geri doniistiiriilmiis jiit, kah-
ve torbasi olarak kullanildiktan sonra yiin gibi ¢ok yumusak ve kabarik
hale geliyor. Her ikisi de kahve torbas1 yapiminda kullanilan giiclii ve

dogal liflerdir. Her ikisi de dokunmadig1 haliyle uzun siire kullanilabile-

How did the Retracing Coffee Bag project start? How did you come
up with the idea of reusing the coffee bag?

Sanne Muiser: Alexander Marinus, Rosana Escobar, and I graduated
from Design Academy Eindhoven, and we all were focused on natural
fibers. Alexander graduated with a project in which he used jute as mate-
rial. Rosana was researching and working with the fique fiber, and I was
graduating with interior textiles made with natural fibers and the needle
felting technique. We knew each other from the academy. We came to-
gether after the WORTH Partnership Project open call.

The jute and the fique arrive in Europe while transporting coffee
beans; this bag is the material we can work with here. So we decided to
work on recycling the bags and revaluing the material. The coffee bags
are thrown away after use. Many baristas and coffee roasteries, especial-
ly in the big cities, produce little batches, but still, large amounts of cof-
fee and coffee bags are imported. After they roast the coffee, the coffee
bag made of jute or fique doesn’t function anymore and is thrown away.
We thought we should enter that gap and try to understand what is pos-
sible to make with it. What is needed to turn a coffee bag into a high-end
interior object? How does the recycling industry work? What is re-
quired, and how can we get the material in small fibers by shredding it?

This is very interesting because we don’t know the journey of what
we eat generally, and in this case, we don’t know the journey of coffee
bags. They are even things that we are not consuming directly. It’s
something that’s in the background. Besides the material work, what
kind of idea do you have to visualize this journey?

Sanne Muiser: Millions of coffee bags arrive in Europe every year.
Those with coffee from America are made of fique, an agave plant from
the Andes. Those with coffee from Asia or Africa are made of jute, main-
ly from India and Bangladesh. At the end of their unique function, these
fibers meet in Europe as bags and become a “waste stream” of high-
quality natural material, most notably in cities.

For this project, we are focussing on urban landscapes. How can we
make people aware of this waste? When you buy your coffee beans before
being roasted, they arrive in a beautiful natural fiber bag. But after the
beans are roasted, they have no function anymore and become waste.
Think about it; it’s quite exceptional that you see a 100% natural product
as waste. We must understand what waste is and how we can re-value it.
Also the labor must be considered. You're right about it. Most people
don’t even know where their food comes from, and this is the next step
behind the scenes. This is about the industry as much as city life.

Where are they processed and then turned into a coffee bag?

Sanne Muiser: In Colombia, two main partners make those bags, all
the crops and fibers go there, and the first yarn is made out of it, and
then they weave the bags. Later these bags are going to all the coffee
farmers and sent worldwide. With jute, it’s different: There are many
more producers, mainly in India and Bangladesh, but also some in Af-
rica or Brazil. So there are certain steps to transform the raw fiber into
coffee bags. The jute fiber needs quite a chemical treatment. It’s a stiff
material, really strong. And if you feel jute as a fiber, it’s very soft and
wooly. To make it hairy and fluffy, it needs quite a treatment.

When the material is turned into a coffee bag once, you take it
from there. So I was curious, can you still get the natural fiber out of
the coffee bag, or if the coffee bag is now a mixture of different mate-
rials, is it something else after a while?

Sanne Muiser: Itis a hundred percent fique or jute fiber. For instance,
the plant fique has many qualities, some of which are very good for
making the bag. Fique fiber is beautiful by itself. The shininess, the
strength... You can make beautiful interior pieces with fique fiber. It
looks almost like thick blond hair. You need to use a bit rougher fiber to
turn it into a coffee bag. The process starts by making it into yarn and
weaving it into a canvas for the coffee bag. It is a 100% natural material.

What is the difference between jute and fique? Do they have dif-
ferent properties?

Sanne Muiser: There are many differences between jute and fique,
especially in touch and feel. The fique tingles are a bit pointy; they have
a natural gloss over the fiber and are strong and stiff. Recycled jute, after
it has been used as a coffee bag, is so soft and fluffy, like wool. Both of
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cek, yangina dayanikli ve ayn1 zamanda ses azaltan 6zelliklere sahiptir.
Akustik konusunda gercekten ¢ok elverigliler. Kahve torbasini pargala-
ma ve taraklama yoluyla dongiisel bir ham maddeye déniistiirmek, her
iki elyafin da niteliklerini (doku ve renk) ortaya ¢ikariyor ve torbalarin
yolculugunu somutlagtiran etiket ve baski izleri de tasarimi zenginlesti-
riyor. Farkli karisimlarin igneleme yontemiyle kege haline getirilmesi
akustigi, sicakligi ve nemi diizenleyen, dokunmamis kumaglarin zengin
varyasyonlarinin liretimine izin veriyor.

Malzeme kalitesi kadar dokuma tekniklerinin de fark yarattigin-
dan bahsettin. Kahve torbalarini parcaladiktan sonra 6zellikle uygu-
ladiginiz yontemler var mi1?

Sanne Muiser: $u anda igneleme teknigiyle kege iiretiyoruz. Eindho-
ven'daki stiildyomda igneli kege makinesi kullaniyoruz. Igne ile kege
tiretme kuru bir tiretim teknigi, igne tizerinde kegelesmeyi saglayan di-
kenler bulunuyor. Once kahve poseti tekrar lif elde etmek igin pargala-
niyor. Pargalama isleminden sonra tarama bagliyor. Taraklama elle kul-
landigimiz tarak makinesiyle uygulaniyor. Tarak makinesiyle bir
katman iiretiliyor. Bu katman kegenin tabanini olusturuyor; katman
makineden gectikten sonra elyaflar kege haline gelmis oluyor.

Bu projede torbalarin par¢alanmasi agamasi icin epey arastirma yap-
tik. Ana odak noktamiz ayni zamanda yiiksek kaliteli i¢ mekan tiriinleri
elde etmekti. Saf elyafi malzeme olarak gédrmemizi sagladig: icin igneli
kece teknigini kullaniyoruz.

Kahve torbasi haline gelmis bir elyaf ile calisirken yeni bir siire¢
gelistirdiniz mi?

Rosana Escobar: Bir atik ile ¢alismak ilging ¢tinkii sizi esnek ve fark-
11 diigiinmeye itiyor. Hangi teknikler kullanilabilir? Figue ve jiit elyafi
icin hangi uzunluk uygun? Elyaflar1 geri dontstiiren ¢ogu endiistriyel
fabrika standart siireglerle galisiyor. Sektdrii sizinle ¢aligmaya ikna etme-
lisiniz. Atiklarla ¢aligabilmek i¢in endiistriyi yenilik yapmaya ve test et-
meye ikna etmek her zaman zorlayicidir. Clinkii farkl: seylere ihtiyaciniz
oluyor. Ornegin torbalarin kenarlar: plastikle, iplikle dikilmis oluyor, bu
da kullandigimiz makine i¢in bir sorun olabilir. Bazi seyler zaten standar-
dize edilmis, bu yiizden torbalarin kenarlarindaki dikisleri degistirmemiz
gerekiyor, bu da iiriiniin orijinal asamasini degistirmek demek. Ayarla-
maniz gerekiyor. Torbalarin bazilarinin iizerinde baskilar bulunuyor. Bu
tiir bir karakter veya anlatiy1 yeni tasarima nasil entegre edecegimiz ve
yarattigimiz yeni iiriin iizerinde iz birakacak nasil bir tasarim olacagy,
bunu kendi avantajimiza nasil kullanabilecegimiz gibi ¢esitli sorular do-
guyor. Hikéyesi olan ikincil bir malzemeyi nasil degistirmek gerekir?
Veya malzemenin bakir, tamamen berrak veya temiz olmas: gerektigini
diisiinmek yerine, bu isaretleri tasariminiza nasil entegre edebilirsiniz?
Zaten ikincil bir malzeme kullaniyoruz, ancak malzemeyi tamamen geri
doniistiirmek veya bu izleri olumsuz birer parca olarak gérmek yerine,
onu yikayip tamamen temizliyoruz. Torbalardaki kalin geritler, tasarladi-
gimuz tiriin i¢in ilging bir detay haline gelebiliyor. Cesitli tasarim kararlar:
alarak var olan bir mirasi tagimaya gayret ediyoruz.

Sanne Muiser: Starbucks ve Nespresso gibi biiyiik endiistriler geri d6-
nigiimiin ¢esitli agamalarini simdilik hallediyorlar gibi gériiniiyor, ancak
bu, biz miisteriler tarafindan takip edilemeyen siireclerde gergeklesiyor.
Geri donugtirilmis lifler genellikle duvar i¢lerinde veya araba gosterge
panellerinin i¢inde kullaniliyor. Ancak bize gore ana malzeme, yani elyaf
gizlenmemeli; aksine gosterilmelidir. Duvarin i¢inde degil disinda da kul-
lanilmali. Ardindaki hikdye anlatilmaly; kiiltiirel miras ve emek stireci or-
taya konulmalidir. Bu firmalar giinde 50.000 torbay1 hemen alip pargala-
ma makinelerine atiyorlar. O bagka bir hikaye... $ehirlerdeki ve kentsel
peyzajlardaki atik akigini ayrigtirmaya odaklaniyoruz: Kent yasamini ve
atiklar1 verimli, kullanigli yeni iiriinlere nasil doniistiirebilir ve “atik” ola-
rak goriilen malzemeleri nasil yeniden degerlendirebiliriz?

Mesela su an elimizdeki par¢calanmig malzeme belli bir uzunluga sa-
hip. Aragtirmamiz1 daha biiyiik 6l¢ekli elyaf geri doniisiim endiistrisiyle
de yaptik. Daha sonra Almanya’da tekstil konusunda uzmanlagmig bir
teknik iiniversite olan I'TA ile kahve torbalarini pargalamak, elyaf uzun-
luklar1 ve makinelerin sunabilecegi olasiliklar1 tartigmak iizere goriis-
titk. Elyafin nasil par¢alandigina gére sonug degisiyor mu? Cevap kesin-
likle evet. Elyaf eger cok kisaysa, igneli kece makinesinden ge¢tiginde
makineden diigiiyor. Geri doéniistiriilmiis elyaf ne kadar uzarsa, ondan
yeni bir iplik iiretebilmek daha miimkiin oluyor. Soru su ki, biiyiik en-
dustriler makinelerini elyaf uzunluklari konusunda yeniden 6l¢eklen-
dirmeye agiklar mi1?

Rosana Escobar: Ayrica, doniistiiriilmiis malzemeler zaten ikincil ol-
duklar1 icin daha diigiik kalitede oluyorlar. Tasarimcilar ve endiistri ara-
sindaki bu iletigim sorunu bu problemin ana kaynagini olusturuyor. Fir-
malara erigsmek gercekten zor. Ancak, yeni yasalar dongiisellik ve geri
donugiim konusunda son derece kati hale geliyor. Bu yasalara gére de
sektoriin yeniliklere daha agik hale gelmesi gerekiyor. Bu nedenle, mal-

them are strong natural fibers also used for making coffee bags. Both have

long fire resistance when used as non-woven and also reduce sound. It
works well for the acoustic. Unraveling the coffee bag into a circular raw
material through shredding and carding reveals both fibers’ qualities (tac-
tile, colour), enhanced with traces of labels and prints, embodying the
bags’ journey. Needle felting different blends allows for rich variations of
non-woven textiles that regulate acoustics, temperature, and humidity.

As much as the material quality, you also said that how you sew it
makes a difference. Is there something you apply specifically after
shredding it?

Sanne Muiser: At the moment, we’re using the needle-felting tech-
nique. We're using a needle felting machine here in my studio in Eind-
hoven. Needle felting is dry felting, the needle has barbs that makes the
felting. First, the coffee bag is shredded to get fibers again. After shred-
ding, the carding starts. Carding is done with the carding machine used
by hand. The carding machine allows you to make beddings. These bed-
dings form the base of the felt; the beddings go through the machine,
and the fibers become felt.

For this project, we have done quite some research on unraveling the
bags. Our main focus is also to get high-end interior products out of it.
We use the needle felting technique because it allows us to see the pure
fiber by itself.

Did you develop a new process while working with the fiber that
has already become a coffee bag?

Rosana Escobar: Working with a waste stream is interesting because
you must be flexible and open to thinking differently. What techniques
can be used? What length is workable for the fique and jute fiber? Most
industrial factories that recycle fibers work with standard processes.
You have to convince the industry to work with you because things
aren’t probably running normally for them. Working with waste is al-
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zemeleri yeniden kullanmak ve dolagima sokmak i¢in endiistrinin dene-
meye ve test etmeye agik hale gelmesine ihtiyacimiz var. Ciinkii makine-
den gecirdigimiz sey standart malzeme degil. Uciimiiz stiidyoda bir
arada calisirken, bu malzemeleri sisteme yeniden entegre etmek icin
hangi alanlarda yenilikler ve testler yapabilecegimizi diigiiniirken en-
dustriyle birlikte calismamuz gerektiginin farkindayiz.

Biiyiik iireticileri fabrikalarinda ziyaret etmek nasil bir deneyim
oldu?

Sanne Muiser: Cok ilgingti ¢iinkii Avrupa’ya bu kadar ¢ok torbanin
geldigini ve bir «atik> haline geldiklerini bilsek bile, miktar1 gézle gor-
mek gorsel olarak etkileyiciydi. Ayn1 zamanda iiziiciiydii de; ¢ope atil-
mus, artik kahve ¢ekirdeklerini tagimak i¢in kullanilmayan, yan yana
dizilmis parcalanmayi bekleyen pek ¢ok torba vard....

Rosana Escobar: Bu endistrileri ziyaret ettiimizde bu dogal liflerin
hi¢ umurlarinda olmadigini gérmek bizim igin bir firsat oldu. Bence bu
ayn1 zamanda ¢ok ilging ¢iinkii malzemeye ve bilgiye y6nelik onlara ki-
yasla farkli bir bakig a¢imiz var. Malzemenin kendisini umursamryorlar.
Malzemeyi olabildigince ¢ok satmaya, tek bir pargalama iglemi yapmaya
ve sistemi beslemeye devam etmeye 6nem veriyorlar. Hangi iiriiniin hangi
malzemeden iiretildigini bile bilmiyorlar. O kadar ¢ok miigterileri var ki,
malzeme gizli oldugu i¢in orada neyin sakli oldugunu bile bilmiyorlar.

Bu gibi gizli siirecleri ve malzemeleri ortaya ¢ikarmay1 seviyoruz. Bu
ayni zamanda daha fazla farkindalik kazanmanin ve malzemelerle yeni-
den baglant: kurmanin bir pargasi. Malzemeleri ortaya ¢ikararak far-
kindalik yaratmayi seviyoruz ciinkii israf ettigimiz sey tam olarak bu.
Bir vatandas olarak elinizde hi¢bir gii¢ yokmus gibi geliyor. Atiklar se-
hirdeki devasa bir sisteme giriyor, elinizin altinda tutamayacaginiz ve
hatta katkida bulunamayacaginiz bir yer burasi. Belki geri doniisiime
katki sagliyorsunuz ama sonrasinda ne oldugu hakkinda hicbir fikriniz
yok. Her sey bir sekilde hallediliyor. Bizler bu malzemeleri tekrardan ele
aliyoruz. Bu sektor igerisinde ¢ok kisa bir sekilde parcalanan liflerin bir
toz bulutu haline geldigini de gordiik. Bunu aslinda kigit yapmak i¢in
bile kullanabilecekken yakmayi tercih ediyorlar. Bu tiir yerleri ziyaret
etmenin malzemelere farkli agilardan bakabilmek adina yeni firsatlar
yaratacagini diigiinityorum.

Hollanda Tasarim Haftas1 2022 nasil gecti? Tasarim haftasi icin
ilk defa mi1 bir geyler iirettiniz?

Sanne Muiser: Bir tasarim haftasinin olmast iyi oldu; bazen teslim
tarihleri ige yariyor. Hollanda Tasarim Haftasi sunumunu hazirlamak i¢in
cok calistik; Lucifer Coffee adl1 bir kafede bir sergi actik. Sergi i¢in igne
kege teknigiyle 3,5 x 4,5 metre ebatlarinda jiit elyafindan bir duvar halist
urettik, jiit ve fique'den yapilmig kahve torbalarindan ham malzemeyi na-
sil elde ettigimizi sergiledik, kahve torbalarinin giizelligini géstermis ol-
duk. Lucifer, tiim kafeyi bir sergi mekani olarak bize agt1. Kahve ¢ekirdek-
leri ve torbalar oradaydi ve sergimiz kafenin i¢inde ve ¢evresinde kuruldu.
Igneli kece makinesini aldik, liflerimizi aldik, kendi Living Lab’imizi kur-
duk ve orada iiretim yaptik. Ugiimiiziin bir arada olmasi ¢ok degerliydi
ciinkii Avrupa’nin gesitli yerlerinden (Almanya, Belcika ve Hollanda) ge-
liyorduk. O hafta projemize odaklandik ve bir arada ¢aligabildik. Tasarim
Haftasi boyunca Living Lab’de gok sey tirettik.

Rosana Escobar: Tasarim Haftasi i¢in Lab’i yeniden yarattik. Insanlar
da dahil olma firsatini yakaladi. Ve bir noktada, kentleri altyap1 anlamin-
da dongiisel olacak sekilde yeniden hayal etmeye basladik. Ve belki de
kafelerin arkasinda hemen malzemeyi alan, igleyen, kumas olusturan ve
belki de gelen kahve atigiyla boyayan dikis makinelerinin olabilecegini
hayal ettik. Ardindan, gesitli mekénlar1 entegre edebilecegimizi diisiin-
diik ¢iinkii sehirler dogrusal tiretim bi¢imlerine gére tasarlanmiyor. Don-
gusellik acisindan, farkli sektorleri ve atik akislarini birbirine baglama-
muz gerekiyor. Ayrica, nakliye maliyetlerini azaltmak i¢in de bu gerekli,
ciinkii tam da bu nedenle dongiisellik su anda finansal olarak islemiyor.
Tiim lojistik ve nakliye maliyetleri, siireci kérsiz hale getiriyor. Bu yiizden
sektorler arasinda daha fazla baglant1 kurmamiz ve daha fazla imkan ya-
ratmamuz gerekiyor. Belki de bu, dongiiselligin bir kentsel peyzajda nasil
caligabilecegini yeniden hayal etmenin bir yolu olabilir.

Proje siiresince ne tiir sistem ve iiriinler 6nereceksiniz?

Rosana Escobar: Duvar halisi ve kilim tiretecegiz. Milano Tasarim
Haftas1 i¢in bu iki tiriinii hazirliyor olacagiz.

Sanne Muiser: I¢ mekan iiriinlerine odaklaniyoruz. Milano’daki Sa-
lone del Mobile 2023’te en yeni duvar halimizi sergileyecegiz. Bu duvar
halisy, jiit ve fique elyafinin birlesiminden, igneli kege teknigi kullanila-
rak hazirladigimiz bir karisim olacak. Bu iki tiir elyafin birbirlerini giig-
lendirdigini gérdiik.

Rosana Escobar: Iki iiriin de ayni kaynaktan geliyor ve bence bu
malzemelerde bulabildiklerimiz de ilging. Niteliklere inerseniz, ayni
atik akiglarini birlegtirebilirsiniz. Bazen karigimlar malzemeleri daha
giiclii hale getiriyor.

ways a challenge when you have to convince the industry to be willing
to innovate and to test. Because you need different things, for example,
the edges of the bags are sewn with plastic, so that could be a problem
for the machine to receive it. Some things are already standardized, so
you would need to change the sewing on the edges of the bag, which
would change the original stage of the product. You do need to adjust.
Some of the bags also have prints on them. So, how can you actually in-
tegrate this kind of character or narrative and take them to your advan-
tage as a design to leave traces on the new product you are creating?
How can you change something that is a secondary material that also
carries a story? And, how do you bring that back to the design you cre-
ate instead of thinking that the material should be virgin and complete-
ly clear or clean? We use a secondary material already, but instead of
downcycling or thinking about it as negative, we wash it off or clean it
completely. The thick stripes may become an interesting detail for the
design and quality of the final product. It’s just playing and adjusting
the design and carrying the heritage.

Sanne Muiser: There are big industries like Starbucks and Nespresso.
Soitlookslike it is already taken care of for now, although the recycling
process for most customers is still hidden. The recycled fibers are used
inside the wall, inside a car dashboard. The material, so the fiber should
not be hidden; it should be shown. The story should be told; the process
of cultural heritage and labor should be revealed. These firms immedi-
ately get 50.000 bags a day and then get them into shredding machines.
That’s another story... We’re focusing on sorting the waste stream in cit-
ies and urban landscapes: How can we turn urban life and waste into
fruitful, useful new products and reevaluate what is seen as “waste”?

For instance, the shredded material we have now has a certain length.
We did our research, also with the bigger fiber recycling industry. Then
we went to ITA in Germany, a technical university specializing in textiles,
to get the coffee bag shredded for us and discuss the fiber length and the
possibilities machines could offer. Is there a difference in the outcome of
how the fiber has been shredded? The answer was yes. If you put it through
a needle felting machine but have a very short fiber, the fiber eventually
falls out of the felt again. The longer the shredded recycled fiber gets, you
may even make a new yarn from it. The question is, are the industries
open, or are machines ready for special sizes in fiber lengths?

Rosana Escobar: And also, the general secondary materials are down-
cycled because they’re already secondary. The small connection between
designers and the industry causes this problem. It’s difficult to access.
However, the new laws are becoming extremely strict about circularity
and recycling. The industry needs to start being more open to innovation.
So to innovate and recirculate materials, we need the industry to be will-
ing to try and test. Because, of course, it’s not the standard material that is
put through a machine. When we work in the studio, the three of us feel
it’s between us and the industry, seeing where we can innovate and test
again to reintegrate these materials into the circulatory system.

How was meeting with the big producers at their factories?

Sanne Muiser: It was very interesting because even if you know that
so many bags are coming to Europe and becoming “waste,” seeing them
by eye is visually impressive. Sad also; so many bags just left as waste,
discarded, not in function anymore of transporting coffee beans but just
laying, waiting to be shredded...

Rosana Escobar: It’s always an opportunity to visit these industries
to see if they have some fibers they’re not looking into because that’s not
their interest. So I think it’s also very interesting because you have a dif-
ferent perspective on the materials and knowledge. They don’t care
about the material itself. They care about selling the material as much as
possible and doing one process of shredding and feeding the process.
They don’t even know what products are made of or what material they
produce. They have so many clients. They don’t even know what mate-
rial is hidden in their products.

We also like revealing hidden processes and materials we don’t touch.
It is also a part of becoming more aware and connecting with materials
again. We also like this part of creating awareness by bringing the materi-
als out, because that’s what we waste. It feels like, as a citizen, you have no
power in your hands. It’s just moving into this massive system in the city,
where you can not get your hands on or even contribute. Maybe you put
things in one pile in recycling, but you have no idea what’s happening after
that. Everything is somehow taken care of. So it’s also like getting those
materials back in our hands. In this industry, we also saw that the shorter
fibers are becoming this sort of fluff and clouds of material dust. That
could actually be used to make paper, but it’s just burnt. So you always get
to look at materials and find opportunities to visit these places.

How did the Dutch Design Week 2022 go? Did you produce things
for the first time for the design week?

Dutch Design Week’te yaptigimiz gibi kafelerle is birligi yapacak
misimiz? Bu ag gelecek sergilerin bir parcas1 olacak mi1?

Sanne Muiser: Tasarim Haftasi sirasinda bir kafede sergileme dene-
yimimiz sayesinde, bu tiir bir is birligi yapmanin ¢ok mantikli oldugunu
fark ettik. Projemizin baglamina ¢ok uygun bir yol bu. Rotterdam’da
ayni binada yer alan bir galeri ve bir kafeyle gériismelerimiz siiriiyor.
Orada da sergi agmak istiyoruz. Ayrica, bir kafede olduk¢a donanimli
bir Living Lab’e sahip olmanin yararlarini gordiik. Tiim malzeme orada
oldugundan kahve torbalariyla hemen ¢aligsabiliyoruz. Kumasg parcalari
tireterek ve sektorii kesfederek zanaat ve endiistri, etik ve estetik, ticaret
ve sanat gibi konular1 yeniden degerlendiren bir diyalog iiretiyoruz.

Jut ve fique gibi dogal liflere odaklanan bir “elyaf ve malzeme” kolek-
tifi olarak projeyi gelistirmeye devam edecegiz. $u anda agimizi gelistir-
meye odaklanarak, malzeme iiretimi ve kilim ve duvar halilarinin tasa-

rimini gelistirmeye odaklanacagiz.

Sanne Muiser: It was good that there was a design week; sometimes
deadlines work. We worked insanely hard to make the presentation for
Dutch Design Week and we exhibited at a coffee roastery called Lucifer Cof-
fee in harmony with the surroundings. For the exhibition, we made a 3.5 x
4.5 meters jute wall tapestry with the needle felting technique, we exhibited
a series of unraveling the jute and fique coffee bags, and showed the beauty
of the coffee bags by themselves. Lucifer kindly gave us their whole roastery
as an exhibition place. The beans and bags were there, and our exhibition
was built in and around the roastery. We took the needle felting machine,
had our fibers, and had our own Living Lab, and produced there. It was so
precious to be three of us together because we come from everywhere around
Europe (Germany, Belgium, and the Netherlands), and for that week, we
were centered and could work. We produced a lot during Design Week in our
Living Lab.

Rosana Escobar: We were recreating the Lab for the design week. We get
our hands on the material, and people could also get involved. And at some
point, we started to reimagine cities to be circular in their infrastructure.
And maybe there are some sewing machines behind the coffee roasteries
that are immediately getting the material, processing it, creating a textile,
and maybe dying it with a coffee waste coming. Then we start integrating
spaces because the cities do not have linear production. In terms of circular-
ity, we need to connect different sectors and waste streams. Also, to reduce
transportation costs because that’s why circularity doesn’t work financially
right now. All the costs of logistics and transportation make the process un-
profitable. So we need to connect more and create more things between sec-
tors. Maybe it’s a way to reimagine also how circularity could work in an ur-
ban landscape.

What kind of systems and products will you propose during the project?

Rosana Escobar: We will make a wall tapestry and a rug. That would be
the two product types that we will make for Milano Design Week.

Sanne Muiser: We focus on interior products. We will show during Sa-
lone del Mobile 2023 in Milano the latest tapestry. This tapestry is a blend, a
gradient, of jute and fique felted using the needle felting technique, combin-
ing the jute and fique fiber and blending them. We found out that they
strengthen each other.

Rosana Escobar: They come from the same source, and I think it’s also
interesting what you can find in materials; if you dig into the qualities, you
can combine the same waste stream. A lot of the time, we think about circu-
larity, especially in textiles separating. But sometimes, blends make the oth-
er material stronger.

Will you collaborate with coffee houses like you did during Dutch Design
Week? Will this network be a part of the upcoming exhibitions?

Sanne Muiser: Because of our experience during Design Week, exhibit-
ing in a coffee roastery, we have noticed that collaborating with a roastery is
a very logical choice; it is the context of our project. In Rotterdam, there is a
gallery and a coffee roastery in one building. It would be great to show and
do work there as well. Also, we found out that having these equipped Living
Labs inside a roastery works well. The material is there, and you can work
with the coffee bags immediately. By making textile pieces and exploring the
industry, a dialogue arises between us that revalues topics such as craft and
industry, ethics and esthetics, and commercial and arts.

We will continue developing the project as a “fiber and material” collective
focused on natural fibers such as jute and fique. Building up on our network,
material production, and development of the rugs and tapestries.

RETRACING COFFEE BAG, URETIM SURECI, 2023.
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Yaraticilik ve bilimin kesisiminde:
The intersection of creativity and science:

Nilsu Oztiirk, Jan van Eyck Academie’de kurulan Future Materials
programini temsilen Giulia Bellinetti ve Pleun van Dijk ile, programin
ekolojik sanat ve tasarim uygulamalarina verdigi destek hakkinda konustu
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Future Matenals ile soylesi
An interview with Future Matenals

Nilsu Oztiirk spoke with Giulia Bellinetti and Pleun van Dijk,
representing the Future Materials program established at Jan van Eyck
Academie, about the program’s support of ecological art and design applications
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Biyotasarim, siirdiiriilebilir ve ¢cevre dostu ¢6ziimlere artan bir ihtiyacin ol-
dugu ¢evremizde, diinyayla etkilesimimizde ve yasam tarzimizda devrim
yaratma potansiyeline sahip yenilik¢i bir alan. Bu alan, malzeme ve potan-
siyel uygulamalar hakkinda nasil diisiinmemiz gerektigini yeniden tanimli-
yor. En 6nemli faydalarindan biri ise sadece dogaya kars1 degil, onunla bir-
likte uyum i¢inde ¢aligmamiza izin vermesinde yatiyor.

Bu sayimizda, Jan van Eyck Academie’de kurulan Future Materials prog-
ramini temsilen Giulia Bellinetti ve Pleun van Dijk ile roportaj yapmaktan
mutluluk duyduk. Bu rdportaj, programin biyotasarim malzemelerine
odaklanmasini ve siirdiiriilebilir malzemeler hakkindaki bilgileri paylasa-
rak siirdiiriilebilir sanat ve tasarim uygulamalarinin gelecegini nasil sekil-
lendirebilecegini inceliyor. Ek olarak, Future Materials programinin bu
alandaki tasarimcilar ve sanatgilar icin nasil temel destek ve kaynaklar sag-
ladigin aragtiriyor.

Okurlarimiza bir baglam sunmak icin, Future Materials programini
ve Future Materials Lab ile Future Materials Bank’in ¢ikis noktasini ve
bugiine nasil geldigini anlatabilir misiniz?

Future Materials programu, siirdiirillebilir malzemeler hakkindaki bilgileri
demokratiklestirmeyi ve ekolojik bilingli sanat ve tasarim uygulamalarina
gecisi desteklemeyi amacliyor. Proje, Hollanda’nin Maastricht kentinde bu-
lunan bir lisansiistii sanatsal residency enstitiisii olan Jan van Eyck Acade-
mie’de, sanatgilara uygulamalar: icin genis bir siirdiiriilebilir malzeme yelpa-
zesi sunan bir alan saglamak {izere olusturuldu. Jan van Eyck Academie’de
biiyiiyen bu fiziksel numune koleksiyonu, kisa siirede 2020°de baglatilan ¢ev-
rimici bir stirdiiriilebilir malzeme arsivi olan Future Materials Bank’e donus-
ti. Bu argivde, diinyanin her tarafindan sanatcilar ve tasarimcilar tarafindan
gelistirilen, kegfedilen, yeniden kesfedilen veya yeni icat edilen malzemelerin
projeleri bulunuyor. Cevrimici arsivin yani sira Banka'daki projelerden 6r-
nekler toplayarak fiziki koleksiyonu genisletmeye devam ettik. Bu, Jan van
Eyck Academie’de sanatgilarin ve tasarimcilarin malzemeleri kesfedebilecek-
leri, gérintiileyebilecekleri ve deneyebilecekleri, ayni1 zamanda uygulamalari-
na nasil dahil edebilecekleri konusunda ekibimizden tavsiyeler alabilecekleri
fiziksel bir yer olan Future Materials Lab oldu. Bu iki ana bilegen etrafinda,
herkes icin gesitli yenilik¢i 6grenme deneyimleri, egitim girisimleri, bir dizi
atolye calismasi ve malzeme aragtirmasi gelistiren ve yiiriiten sanatgilar ve
tasarimcilar i¢in bir burs programi da sunuyoruz.

Siirdiiriilebilir sanat ve tasarim uygulamalarinin geleceginde biyota-
sarim malzemelerinin oynadigi rolii nasil goriiyorsunuz? Future Materi-
als programi bu gelecege nasil katkida bulunuyor?
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Biodesign is an innovative field that has the potential to revolutionize the way
we live and interact with the world around us, where there is a growing need for
sustainable and eco-friendly solutions. The field is redefining how we think
about materials and their potential applications. One of the key benefits of it is
that it allows us to work in harmony with nature rather than against it.

In this issue, we were pleased to interview Giulia Bellinetti and Pleun van
Dijk, representing the Future Materials program created at the Jan van
Eyck Academie. This interview examines explicitly the program’s focus on
biodesign materials and how it can shape the future of sustainable art and
design practices by sharing knowledge about sustainable materials. Addi-
tionally, the discussion explores how the Future Materials program pro-
vides essential support and resources for designers and artists in the field.

In order to give our readers some context, could you provide an over-
view of the Future Materials program, and explain the origin and devel-
opment of the Future Materials Lab and the Future Materials Bank?

The Future Materials program aims to democratize knowledge about
sustainable materials and support the transition towards ecologically con-
scious art and design practices. The project was created at the Jan van Eyck
Academie, a postgraduate artistic residency institute located in Maastricht,
Netherlands, to provide artists a residency with a broad selection of sus-
tainable materials for their artistic practice. The growing collection of
physical samples at the Jan van Eyck Academie soon evolved into the Future
Materials Bank, an online sustainable materials archive launched in 2020.
On this archive, you can find projects of discovered, rediscovered or newly
invented materials developed by artists and designers from all over the
world. Next to the online archive, we continued expanding the physical col-
lection by collecting samples from the projects on the Bank. This became
the Future Materials Lab, a physical place at the Jan van Eyck Academie
where artists and designers can discover, view, and experiment with the
materials while receiving advice from our team on how they can implement
them in their practices. Around these two main components, we also de-
liver several innovative learning experiences for the public, educational ini-
tiatives, a series of workshops, and a fellowship program for artists and de-
signers developing and conducting material research.

What role do you see biodesign materials playing in the future of sus-
tainable art and design practices, and how is the Future Materials pro-
gram contributing to this future?

Climate change is our shared reality. Acknowledging it forces us to ques-
tion and reconsider our current and future approaches to the material. The

Iklim degisikligi ortak bir gergegimiz. Bunu kabul etmek, bizi malzeme-
ye yonelik mevcut ve gelecekteki yaklagimlarimizi sorgulamaya ve yeniden
gozden gegirmeye zorluyor. Future Materials programi, daha biiyiik bir de-
gisimin katalizérii olabilecegine inandigimiz i¢in daha siirdiiriilebilir sanat
ve tasarim uygulamalarina yapilacak gegiseodaklaniyor. Sanat ve tasarim
alanlary, farkli gelecekleri diisiinmek ve canlandirmak igin kolektif yaratici
giciin kilidini agmada esastir. Biyomalzemeler ve gelecege yonelik diger
alternatifler de, varsayimlar: sorgular ve dogayla ilgili konumumuzu nasil
algiladigimiza iligkin bakis agilarini degistirir.

Future Materials programi, biyotasarimu siirdiiriilebilir malzemelerle
ilgili arastirma ve bilgi yayma siirecine nasil dahil ediyor?

Future Materials, temel olarak hibrit bir bilgi platformu. Yeni perspektifler
acarak -veya eskileri canlandirarak- projeleri aragtirirken, degisimi tetikleye-
bilecek ilhamlar sunuyor. Biyomalzemeler, degisime kisinin kendi bahgesin-
den veya mutfagindan baglayabilecegini gosterdikleri icin bunda kilit rol oy-
nuyor. Bizim i¢in bir yandan bilgiyi demokratiklestirmek, diger yandan
insanlar giiglendirmek énemli. Bunu gevrimigi koleksiyonumuzun yani sira
hibrit atélyeler, fiziksel bir Laboratuvar ve bir burs araciliiyla yapiyoruz. Bu
farkli bilesenleri birlestirmek, siirdiiriilebilirligin karmagikligini benimseme-
mize ve tireticiyle kullanici arasinda iligkiler yaratmamiza olanak taniyor.

Future Materials programi, biyotasarimi iglerine dahil etmekle ilgile-
nen tasarimcilara ve sanatgilara ne tiir kaynaklar veya destekler sunuyor?

Sundugumuz en énemli sey, Future Materials Bank’in da bir pargasi
olan, kullanima hazir malzemelerin ¢esitliligini gostermek. Siirdiriilebilir
gecisin kolektif bir ¢aba olduguna inaniyoruz. Gergek bir degisiklik yap-
mak istiyorsak, is birligi yapmaly, bilgi ve deneyim alisverisinde bulunma-
liy1z. Bu nedenle, Banka’daki kullanicilar1 her zaman tariflerini, siire¢ fo-
tograflarini, icerik listelerini veya bagka seyler ekleyerek, miimkiin
oldugunca fazla bilgiyi paylagmaya davet ediyoruz. Web sitesini kullandi-
ginizda, potansiyel olarak bagka birinin biraktig1 yerden bir projeyi devra-
labilir ve devam ettirebilirsiniz. Bunu yaparak, kullanicilar birbirlerinin
bilgilerini gelistirebilir ve daha biiyiik bir degisikligi tesvik edebilirler. Bu-
nunla kullanicilar * ve malzemelerden olusan farkli topluluklar arasindaki
karsilagsmalari da desteklemeyi amacliyoruz. Bu karsilagmalar, Banka top-
lulugundan ireticileri Jan van Eyck topluluguyla veya sanat okullarindaki
6grenci topluluklariyla tanigmaya davet ettigimiz Future Materials En-
counters ve Egitim Atélyesi programlarimizda gergeklesiyor. Etkinlikler
kayit altina aliniyor ve daha sonra cevrimici toplulugun kullanabilmesi
icin Banka’ya yiikleniyor.

Future Materials program focuses on the transitions towards more sustain-
able art and design practices, as we believe they can be the catalysts of a
bigger change. Art and design are essential in unlocking collective imagina-
tive power to think and enact different futures. Biomaterials and other fu-
ture-proof alternatives question assumptions and shift perspectives on how
we perceive our position in relation to nature.

How does the Future Materials program incorporate biodesign into
its research and dissemination of knowledge on sustainable materials?

Future Materials is mainly a hybrid knowledge platform. We research
projects that open new perspectives - or revive ancient ones - and we offer
inspiration that triggers change. Biomaterials are key in this as they demon-
strate that the transition can start from one’s own garden or kitchen. For us,
it is important to democratize knowledge on the one hand and empower
people on the other. We do this via our online collection, as well as with
hybrid workshops, a physical Lab, and a fellowship. Combining these dif-
ferent components allows us to embrace the complexity of sustainability
and create reciprocities between makers and users.

What kind of resources or support does the Future Materials program
offer to designers and artists who are interested in incorporating biode-
sign into their work?

The most important thing we have to offer is the wide diversity of fu-
ture-proof materials that are part of the Future Materials Bank. We truly
believe that the sustainable transition is a collective endeavor. If we want
to make a real change, we must collaborate and exchange knowledge and
experience. That is why we always invite the practitioners on the Bank to
share as much information as possible, either by including a recipe, pro-
cess photos, an ingredient list, or others. When you use the website, you
could potentially take over and continue a project where someone else
left off. By doing so, users can build upon each other’s knowledge and
foster a bigger change. We also aim to foster encounters between differ-
ent communities of human practitioners and materials. This happens in
our Future Materials Encounters and Educational Workshop program,
where we invite makers from the community of the Bank to meet the
community of the Jan van Eyck or communities of students in art schools.
The events are recorded and then uploaded to the Bank for the benefit of
the online community.

Can you tell us more about the Jan van Eyck participants and how the
Nature Research department supports their investigation of the interwo-
ven links between artistic practices and the natural environment?

FUTURE MATERIALS LAB, FOTOGRAF PHOTO: ROMY FINKE
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Bize Nature Research departmaninin akademideki katilimcilarin doga
ile i¢ ice gecmis sanatsal pratiklerine yonelik aragtirmalarini nasil des-
tekledigi hakkinda bilgi verebilir misiniz?

Jan van Eyck Academie, bir lisansiistii sanatsal residency enstitiisiidiir.
Sanatgilarin, kiiratorlerin, yazarlarin ve daha fazlasinin telagl ritimlerden
geri cekilip derinlemesine diiginme ve aragtirma yapmalari i¢in bir zaman
ve alan yaratir. Future Materials Lab gibi laboratuvarlar ve Nature Research
gibi departmanlar katilimcilar1 destekler. Boliim, sanatsal pratiklerin eko-
lojik 6nemini kesfetmeye ve sanat, tasarim ve ekosistem arasindaki kargi-
likl1 yarar saglayan iligkileri beslemeye yonelik tavsiyeler sunar. Dersler,
sempozyumlar ve saha gezileri yoluyla kavramsal aragtirmayi akademi bah-
celerinde daha uygulamaya dayali aragtirmalarla birlestirir. Future Materi-
als, gegmisimizin ve bugiiniimiiziin elegtirel analizini gelecek i¢in yeni yol-
lar arayisiyla dengeleyerek bu ikili ruhu biinyesinde barindirir.

Biyotasarim malzemelerini ¢caligmalarinda kullanmak isteyen tasa-
rimcilarin ve sanat¢ilarin kargilagtigi en biiyiik zorluklar veya engeller
neler? Future Materials programi bu zorluklari nasil ele aliyor?

Banka’da ve Laboratuvar’da bulunan malzemelerin ¢ogu gelisim siirecinin
erken bir agamasinda oldugundan ve olduk¢a deneysel oldugundan, sanatgi-
larin ve tasarimcilarin karsi karsiya oldugu pek ¢ok zorluk var. Malzemelerin
¢ogu uzun bir siire boyunca kullanilmamuis ve test edilmemis, bu da zamanla
nasil tepki vereceklerini, degiseceklerini ve eskiyeceklerini tahmin etmeyi
zorlagtiriyor. Bu nedenle, farkl: direticilerle ¢alisirken siklikla ele aldigimiz
sorulardan biri, bir malzemenin sonraki yasamiyla ilgili oluyor. Bunun pratik
bir soru olmasinin yani sira, sanat ve tasarim eserlerinin diinyadaki var olma
haklarina iliskin daha biiyiik bir felsefi soruya da deginiyor. Tas1 oydugunuz-
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Materials that support the transition towards a
more sustainable artistic practice.

Materials that support the transiticon towands a
more sustainable artistic practice.

The Jan van Eyck Academie is a postgraduate artistic residency institute.
It creates a time and a space for artists, curators, writers, and more to with-
draw from the hectic rhythms and have a moment of reflection and deep-
ened research. Labs like the Future Materials Lab and departments like
Nature Research support the participants. The department offers advice to
explore the ecological significance of artistic practices and nurture mutu-
ally beneficial relations between the arts, design, and the ecosystem. It
combines conceptual research through lectures, symposiums, and field
trips with more practice-based research in the gardens of the academy. Fu-
ture Materials embeds this double spirit, balancing critical analysis of our
past and present with the quest for new pathways for the future.

What are some of the biggest challenges or obstacles facing designers
and artists who want to use biodesign materials in their work, and how
does the Future Materials program address these challenges?

Since most of the materials we have on the Bank and in the Lab are in an
early stage of development and rather experimental, there are many challenges
the artists and designers are facing. Most of the materials have not been used
and tested over a longer period, making it hard to predict how they will react,
change, and age over time. Therefore, one of the questions we often get while
working with different makers concerns the afterlife of a material. Next to this
being a practical question, it also taps into a bigger philosophical question
about the right of existence of these art and design pieces in the world. When
you carve into stone, you know your work exists beyond your lifetime. You cre-
ate something for a future that doesn’t exist yet. When you work with, for ex-
ample, a biodegradable material, you know it will decay and become part of
nature again. To embrace the fact that created art or design pieces might not
stay around forever requires a new way of thinking and a different relationship
with them. This means that the world of consumers, buyers, and collectors
might have to change along with the materials. We definitely see that the first
steps are being taken, but there still is a long way to go.

One of the ways in which we address these challenges is through Future
Materials Encounters. In the workshops or lectures, the focus is not only on
creating the materials but also on the bigger questions and debates it evokes.
By inviting makers and connecting them to different scientists, researchers,
historians, etc., we create a space where the materials can be reviewed and
questioned from various perspectives.

Can you describe a recent project that was developed in the Future
Materials Lab using sustainable materials, and how it was received by
the public or industry?

The Lab is not a place where new materials are being developed but
where we archive all the collected samples, offer a selection of relevant
books, and a place where we have conversations and exchange knowledge.
The residents of the Jan van Eyck can walk in whenever they are looking for
some new material inspiration or if they are searching for something spe-
cific, and one of our team members will help them along the way. All the
samples are connected to the online archive, making it easy to access and
navigate the information.

A context in which new projects are developed is during the Future Ma-
terials Fellowship. This is a five-month-long program where a material mak-
er gets selected to work on material research in collaboration with our part-
ners. A good example is our first fellow Jesse Adler who just finished her
fellowship period. She works on a project where she extracts very bright
pigments from different kinds of fungi, developing them for different ap-
plications: makeup and paint. During this process, she got access to the lab
at Chill, alongside her studio at the Jan van Eyck, where she could do all her
lab tests and get the assistance she needed. This is a unique opportunity in
which arts and science collide and lead to new interesting findings that
would not have happened otherwise. A collaboration we encourage
throughout our program.

Do you believe that the creative industries are prepared to fully em-
brace the use of biomaterials? Alternatively, do you think that the gen-
eral public is ready to adopt bio materials?

We definitely see a growing need and interest in using sustainable mate-
rials, but there also is a long way to go. While the makers seem to shift slow-
ly, it doesn’t mean that the context around them will change along. For ex-
ample, of all the materials thrown away after each exhibition. There is a lot
of space for improvement there. We need to think bigger if we really want
to make a difference.

On a more general note on bio design, how do you think designers
will balance aesthetics and functionality when designing products that
incorporate living materials?

Biomaterials and other future-proofed alternatives, we have encoun-
tered a challenge in the idea of aesthetics or a canon. They are advancing
a paradigm shift in relation to the necessity of controlling the form and
properties of materials. The surprise and the unexpected are dimensions
of reality that we should acknowledge. They evolve with time. They are
«living> entities. Biomaterials can help us in this endeavor and free our-
selves from imposed imperatives of aesthetic perfection that last through
time. Concerning functionality, it is a question of experience and knowl-
edge. Future Materials bring a new approach to form-generating practic-
es: we need to unlearn our previous assumptions to embrace the profound
change they entail.

da, isinizin sizin hayatimizin 6tesinde de var olacagini biliyorsunuz. Heniiz
var olmayan bir gelecek icin bir ey yaratiyorsunuz. Ornegin, biyolojik olarak
parcalanabilen bir malzemeyle ¢alistiginizda, onun bozulacagini ve yeniden
doganin bir pargasi olacagini bilirsiniz. Yaratilan sanat ya da tasarim eserleri-
nin sonsuza kadar var olmayabilecegi gercegini benimsemek, yeni bir diisiin-
me bi¢imini ve onlarla farkli bir iligki kurmay1 gerektiriyor. Bu da, tiiketicile-
rin, alicilarin ve koleksiyonerlerin diinyasinin malzemelerle birlikte degismek
zorunda kalabilecegi anlamina geliyor. Ilk adimlarin atildigini kesinlikle g-
rilyoruz ama daha katedilecek ¢ok yol var.

Bu zorluklari ele alma yollarimizdan biri de Future Materials Encounters.
Calistaylarda veya derslerde yalnizca malzemeleri olusturmaya degil, ayn:
zamanda ¢agristirdig1 daha biiyiik soru ve tartigmalara da odaklaniliyor.
Ureticileri davet ederek ve onlar1 farkl: bilim adamlari, aragtirmacilar, ta-
rihgiler vb. ile bulusturarak, malzemelerin gesitli agilardan incelenebilecegi
ve sorgulanabilecegi bir alan yaratiyoruz.

Future Materials Lab’de siirdiiriilebilir malzemeler kullanilarak ya-
kin zamanda gelistirilen bir projeyi ve bunun kisiler veya endiistri tara-
findan nasil kargilandigini anlatabilir misiniz?

Lab, yeni malzemelerin gelistirildigi bir yer degil, toplanan tiim 6rnekle-
ri argivledigimiz, ilgili kitaplardan bir secki sundugumuz ve sohbet edip
bilgi aligverisinde bulundugumuz bir yer. Jan van Eyck sakinleri, yeni bir
malzeme i¢in ilham veya belirli bir sey aradiklarinda iceri girebilirler, ekip
tiyelerimizden biri de bu siirecte onlara yardimeci olur. Tiim numuneler ¢ev-
rimici arsive baglidir, bu da bilgiye erismeyi kolaylastirir.

Yeni projelerin gelistirildigi baglam Future Materials Bursu sirasinda
gergeklesiyor. Bu, ortaklarimizla is birligi icinde malzeme arastirmasi iize-
rinde ¢aligmak iizere bir iireticinin secildigi bes aylik bir program. lyi bir
ornek, burs dénemini yeni bitirmis olan ilk katilimcimiz Jesse Adler. Farkli
mantar tiirlerinden ¢ok parlak pigmentler ¢ikardigi ve bunlar1 makyaj ve
boya gibi farkli uygulamalar i¢in gelistirdigi bir proje iizerinde ¢alisiyor. Bu
stiregte, tiim laboratuvar testlerini yapabilecegi ve ihtiya¢ duydugu yardim
alabilecegi Jan van Eyck’taki stiiddyosunun yani sira Chill’deki bir laboratu-
vara erigim oldu 1. Bu, sanat ve bilimin bir araya geldigi ve bagka tiirlii ger-
ceklesemeyecek yeni ilging bulgulara yol a¢tig1 essiz bir firsat. Bu programi-
mizda tegvik ettigimiz tiirden bir is birligi.

Yaratici endiistrilerin biyomateryallerin kullanimini tamamen benim-
semeye hazir olduguna inanryor musunuz? Alternatif olarak, genel halkin
biyomalzemeleri benimsemeye hazir oldugunu diisiiniiyor musunuz?

Surdirilebilir malzemelerin kullanimina y6nelik artan bir ihtiyag ve il-
ginin kesinlikle arttigin1 goriiyoruz, ancak daha gidilecek ok yol var. Ure-
ticiler/sanatgilar yavas yavas degisiyor gibi gériinse de bu, etraflarindaki
baglamin da degisecegi anlamina gelmez. Ornegin, her sergiden sonra ati-
lan malzemeleri diigiiniin. Orada iyilestirme i¢in ¢ok fazla alan var. Gergek-
ten bir fark yaratmak istiyorsak daha biyiik diigiinmeliyiz.

Biyotasarimla ilgili daha genel bir not olarak, tasarimcilarin canli
malzemeleri iceren iiriinler tasarlarken estetigi ve islevselligi nasil den-
geleyecegini diigiiniiyorsunuz?

Biyomalzemeler ve gelecege yonelik diger alternatiflerin tiretimi sirasinda,
estetik veya kurallara meydan okuyan kisilerle kargilastik. Bu kisiler malze-
melerin bi¢imini ve 6zelliklerini kontrol etme gerekliligiyle ilgili bir paradig-
ma degisikligini ilerletiyorlar. Siirpriz ve beklenmeyen olaylarin yasanmasi
kabul edilmesi gereken bir siire¢. Gelisim anca zamanla oluyor. Bu malzeme-
ler “canly” varliklar. Biyomalzemeler bu durumu anlamamizda bize yardimeci
olabilir ve bizi estetik mitkemmelligin empoze edilmesinden kurtarabilir. Is-
levsellikle ilgili olarak, bu bir deneyim ve bilgi sorunu. Gelecegin malzemeleri,
sekil verme pratiklerine yeni bir yaklagim getiriyor: ve 6nerdikleri derin degi-
simi kucaklamak icin 6nceki varsayimlarimizi unutmamiz gerekiyor.

Yakin gelecekte gordiigiiniiz biyotasarim malzemelerinin en umut ve-
rici uygulamalarindan 6rnekler verebilir misiniz?

Bizim i¢in uygulamalardan ¢ok, malzeme ve bazen sahip oldugu sasirtici
o6zellikler ilgimizi ¢ekiyor. Bunlar yeni olasiliklar agiyor, 6nemli sorular sor-
mamuzi ve ilham almamizi sagliyorlar.

Mesela Miselyum, bahsedilmesi gereken bariz bir malzeme olabilir, sa-
sirtict Ozelliklere ve bir¢ok umut verici uygulamaya sahip. Cabuk biyiir,
cok iyi bir izolatérdiir, hafiftir ve iretimi verimlidir; biyolojik olarak parca-
lanir ve 1s1t1lmazsa yeni bigimlerde yeniden iiretilebilir. Birgok uygulamada
kullanilabilir: deri, vegan pastirma, mobilya, yapi taglari, strafora alternatif
olarak ve ¢ok daha fazlasi. Dahasi, mantarlar hakkinda ne kadar ¢ok sey
6grenirseniz, onlarin diinyas: o kadar bityiileyici hale gelir.

What are some of the most promising applications of biodesign/bio
design materials that you see in the near future?

Perhaps it’s not so much about the applications for us but more about the
material and the amazing properties it sometimes has. It opens up a new
world of possibilities and triggers important questions and inspiration.

Mycelium might be an obvious material to mention, but it has amazing
properties and many promising applications. It grows quickly, is a very
good isolator, is light-weighted, and is efficient to produce; it biodegrades,
and if not heated, it can regenerate in new forms. It can be used in many
applications: leather, vegan bacon, furniture, building blocks, as an alterna-
tive to styrofoam, and much more. Moreover, the more you learn about
fungi, the more their world becomes fascinating.
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Sonsuz iiretim ve sinirsiz titketim diinyasinda her gecen giin ¢ogalan atik ve kimyasallarla yasadigimiz

cevreye zarar vermenin, doga dostu olmayan kararlarla kisa vadeli ¢6ziimler pesinde olmanin ka¢inilmaz
sonuglari artik ¢okga bilinse de koklii diizenlemeler ve sektorel degisikliklerden bir hayli uzak noktada-
y1z. Dogayi ve insani1 ayni anda mutlu edecek adimlarin aksine belli gruplarin faydasina belirlenen tercih-
ler yerine, sistemi destekleyecek dongiisel ve stirdiiriilebilir tasarimlara ihtiyacimiz var. Bu kisimda, ¢ev-
resel sorunlari mesele edinerek biyotasarim alaninda aragtirmalarini siirdiiren ¢cevrelere yonelik yaptigimiz
acik cagrimiz sonrasi bizimle paylagilan projeleri derledik. Sebze kabugu, kakao ¢ekirdegi, istiridye ka-
buklar: ve zeytin pirinasi gibi organik atik olarak gériillen malzemeleri ya da karbon negatif biyoiiretim
yontemiyle bakterileri ve endiistriyel atiklar1 kullanarak siirdiiriilebilir ve dongiisel malzeme ve iiriin ta-
sarimlarina odaklanan proje sahiplerine cesitli sorular yonlendirdik. Arastirmalarinda hangi cevresel
problemlerden hareket ettikleri, biyomateryalin aragtirma ve tasarim siireglerine nasil dahil oldugu, iire-
tim yontemleri ve bu yolda kargilagtiklar1 engeller, mevcut veya potansiyel iiretim ortakliklari, endiistri-
yel yénelimler ve miisteri farkindaligi hakkindaki goriisleriyle ilgili sorularimiza gelen cevaplar iizerin-
den derledigimiz bu dosyada on bir yenilik¢i proje yer aliyor.

Endiistriyel boyutta zaman ve kaynak gerektiren biyoiiretimin biiyiik 6l¢ekte uygulanabilirligi karar
mercilerinin tegvik ve diizenlemerine bagli goriiniiyor. Iklim kriziyle miicadelenin ve déngiisel ekonomi-
nin insan ve doga icin gerekliligi ekonomik ve ticari kaygilardan biiyiik olsa da, yaratici ¢aligmalarin s6z
sahibi olacagi uygulamalar oldukga yetersiz. Diger taraftan satin alma ve tiiketim aligkanliklarinda geli-
sen duyarlilik ve farkindaligin bireyde baglayan bir konu oldugunu unutmamak gerekiyor. Bireysel tiike-
tim kararlarinin toplumsal talebi ve uzun vadede daha sorumlu bir pazar anlayisini1 doguracagini diisiine-
rek hazirladigimiz dosyanin ayn: zamanda bu bilince katk: saglayacagini umuyoruz.

Bu dosyanin tamamlanmasi, Tirkiye ve Suriye’de 6 Subat 2023 tarihinde yaganan biiyiik deprem felake-
tinin hemen sonrasinda oldu. Doganin gergeginden kagip bilim gérmezden gelindiginde, insan eliyle yapi-
lanin insani katlettigine en sarsic1 bicimde gahit oldugumuz bu dénemde, bundan sonrasi i¢in umut edebile-
cegimiz tek sey insana ve dogaya dost olan bir gelecek tasarlayabilmek. Uretim ve tiiketim boyutunda birey,
toplum ve otoriteler iizerine diiseni yaptiginda daha aydinlik bir gelecegi yasayacagimiz umuduyla...

future

solutions

In this world of endless production and unlimited consumption, the increasing waste and chemicals harm
the environment and the solutions pursued are short-term, non-nature friendly. Although the inevitable
consequences are widely known, we are far from radical regulations and large-scale industrial changes. Con-
trary to the steps that will make nature and people happy simultaneously, preferences are determined for the
benefit of certain groups. Instead, we need circular and sustainable designs that will support the system. In
this dossier, we have compiled the projects shared with us after our open call for those who continue their re-
search in the field of biodesign. We asked various questions to the project owners who focus on sustainable
and circular materials and product designs using organic and waste materials such as vegetable peel, cocoa
beans, oyster shells, olive pomace, or bacteria and industrial wastes using the carbon-negative bioproduc-
tion method. This dossier has eleven innovative projects, which we have compiled based on the answers to
our questions. We asked about the environmental problems they start from, how the biomaterial they use
has been involved in their research process, the production methods and the obstacles, current or potential
partnerships, their opinions on the industrial trends, and customer awareness.

The feasibility of bioproduction on a large scale, which requires time and resources on an industrial
scale, seems to depend on the incentives and regulations of the decision-makers. Although the necessity
of combating the climate crisis and the circular economy for humans and nature is greater than economic
and commercial concerns, the practices in which creative works will have a voice are quite inadequate. On
the other hand, it should not be forgotten that the sensitivity and awareness that develops in purchasing
and consumption habits is a subject that starts with the individual. We hope this dossier will contribute
to this awareness, considering that individual consumption decisions will lead to collective demand and
a more responsible market in the long term.

This dossier was completed just after the devastating earthquake disaster in Turkey and Syria on Feb-
ruary 6, 2023. In this period, we witnessed the most staggering way that what was done by humans kills
people when science is ignored by escaping from the reality of nature. The only thing we can hope for
from now on is to design a human- and nature-friendly future. With the hope that we will live a brighter
future when the individuals, society, and authorities do their part in production and consumption...

Biodesign

Dosya Dossier: Cigek Dogruel
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Atelier Barb:

Atelier Barb atik malzemelerden yapilmis nesnelere, yiyecek tasarimina ve rejeneratif

yerlestirmelere odaklanan, doga odakly bir tasarim stiidyosu. Yumurta kabugu ve engi-
nar yaprag gibi atik bazl malzemelerden ve biyolojik olarak parcalanabilen baglayici-
lardan, yumurtalik ve samdan gibi dayanikli nesneler tasarlayarak biyomalzeme kavra-
mainz yeniden tanimlamay: bedefliyor.

Siirdiiriilebilir hammadde gelistirmeye ilk nce evlerinde ortaya ¢ikan atiklara ba-
kis agilarini degistirerek baslayan Safiye Ozkan ve Haydar Bayindur, kurucusu olduk-
lar1 tasarim stildyosu Atelier Barb’1 “Cope atmadan 6nce son bir sans daha verebilir
miyiz?” sorusuyla sekillendiriyor. Stiidyo, atik olarak kabul ettigimiz malzemelerin
g6z ard1 edilen dayanikliligindan alinan ilham ile giinliik hayattaki malzemelere fark-
11 bir gozle bakarak “titkettiklerimizden tiretebilmeyi” esas aliyor. Tasarimcilar, bar-
bunya kabuklarini tipki: deri gibi birbirine dikilebildiklerini, kurutup fiberlerine ayi-
rabildiklerini fark edip, bu potansiyel “atikla” elde edilen malzemenin zaman
igerisinde degisen davranislarini deneyimlediklerinde yanibagimizda daha kesfedil-
memis ¢cok sey oldugunun ayirdina vardiklarini dile getiriyorlar. Barb ismi de esasin-
da barbunyadan geliyor.

Atelier Barb, malzeme gelistirme siirecinde karbon salinimi, iklim degisikligi ve
kaynaklarin tiiketilmesi sorunlarini odaga alirken, tasarim ve yeni iiriin gelistirme sii-
reglerinde biyogesitliligi tehdit eden unsurlara odaklaniyor. Safiye ve Haydar, bu eko-
sistemde sistematik diisiincenin hayati 6neme sahip oldugunu vurgulayarak éncelik-
lerinin tiriiniin kullanim 6mri bittikten sonraki siirecini, yani “afterlife”1n1 planlamak
oldugunu belirtiyorlar. Bu siire¢ odakli yaklasimda dogadan 6grenme, dogru malze-
melerden yapilmis, kendi kendini iyilestiren, verimli ve déngiisel nesneler yaratmada
bir kaynak olarak kullaniliyor.

Uriinler icin gerekli hammadde tasarimcilar, aileleri ve arkadaslari bagta olmak
iizere mahalledeki igletmelerin ve iireticilerin destegiyle temin ediliyor. Uretim aga-
masinda hammadde tedariginden sonra, her madde igin farkli bir siireg isliyor. Orne-
gin yumurta kabuklarini topladiktan sonra dezenfekte edilmesi gerekirken, enginar
yapraklari icin boyle bir sey s6z konusu degil. Yaz aylarinda atiklar giineste kurutulu-
yor. Tasarimcilar bu kiigiik adimlarin ¢evresel etkiyi azaltmakta biiyiik rol oynadigini,
diger taraftan yagayan malzemelerle belirli bir kalite standardini olugturmanin ciddi
bir tecriibe ve disiplin gerektirdigini belirtiyorlar.

Bugiin elde edilen iiriin regetelerine ulagana dek aylar siiren deneme yanilma siire-
cinde en zorlayic1 agama, dogal malzemelerden saglam bir baglayic: gelistirmek ol-
mus. Yolda karsilagilan diger engelleriyse atik maddelerin her zaman ayni formda
bulunmamasi ve iiretimde makine kullanilmamasi.

Halihazirda satigta olan iiriinler disinda, siirekli daha iyi malzemeler gelistirmek
amaciyla tasarim ve malzeme gelistirme siireci devam eden triinler i¢in atik madde
arayiglar siiriiyor. $u an siireci devam eden ve bu sene ortaya ¢ikmasi planlanan pro-
jeler i¢in kullanilan ham maddeler arasinda istiridye ve midye kabuklari, kahve posa-
lar1, metal tiretiminden arta kalan metal pargalar, fasulye kabuklar1 ve zeytin ¢ekir-
dekleri bulunuyor. Bunlarin temini igin biiyitk ve kiigiik igletmelerle goriismeler
devam ederken tasarimcilar, igletmelerin heyecanl ve yardimsever yaklasimlar kar-
sisinda duyduklari mutlulugu dile getiriyor ve is birligi olmadan déngiisel bir isletme
olmanin miimkiin olmadigini vurguluyorlar.

Biyomalzemelerin gelecegi icin de oldukga iimitli olduklarini ve yeterli zaman ve
aragtirma sayesinde biiyiik 6l¢ekte uygulamalar yapilmasinin kolayligini belirtirken
kendi gelistirdikleri malzemelerin de gerekli optimizasyonlar ¢ergevesinde ve uygun
makinelerin gelistirilmesiyle kolayca endiistriyel uygulamaya dahil olabileceginin al-
tini giziyorlar. Endiistriyel iiretim yontemlerinin genelde harcadiklar fazla enerji so-
nucu dogaya istemedigimiz 6l¢lide zarar vermeleri, yalnizca kullanilan malzemelerin
degil, iiretim yontemlerinin de gozden gegirilip regiile edilmesini gerektiriyor.

Atelier Barb'in tasarimlari, Hollanda’nin Maastricht kentinde bulunan Jan Van
Eyck Academie’nin biinyesindeki Future Materials Bank’in fiziksel arsivinde sergile-
niyor. Tasarimcilar 2023 Venedik Bienali’ne paralel olarak gerceklesecek Time Space
Existence sergisi i¢in hazirladiklar1 yerlestirmenin tiretimine de bagladilar. Atelier
Barb’in tiriinleri stiidyonun web sitesinin yani sira, Londra’da The Home Of Sustainab-
le Things Store’da ve Amsterdam Paro Store’da satigtalar.

Bir yildir Avrupa, Amerika ve Avustralya pazarinda aktif olan Atelier Barb, bu sii-
regte yaklasik 20 iilkeye satig yaptiklarini ve bu siiregteki deneyimleri dogrultusunda;
“yesil iirinler” tizerindeki satin alma davranislar1 ve miisteri farkindaliginin yasanilan
tilke, yas, cinsiyet, meslek gibi coklu demografik degiskenlere bagli oldugunu belirti-
yor. Malzemelerinin, toplumun her kesiminden bireyin kullanimina sunulmasini sag-
layacak projelerde yer almay1 hedefliyorlar.

Safiye Ozkan &
Haydar Bayindir
Atelier Barb

Atelier Barb:

Atelier Barb is a nature-focused design studio working on objects made from waste mate-
rials, food design, and regenerative installations. They aim to redefine the concept of bio-
materials by designing durable objects, such as egg-cups and candlesticks, from waste-
based materials, such as eggshells and artichoke leaves, and biodegradable binders.

Safiye Ozkan and Haydar Bayindir, who first started developing sustainable raw
materials by changing their perspectives on the waste generated in their homes, asked
the design studio Atelier Barb, which they founded, “Can we give it one more chance
before we throw it away?” shapes the question. The studio is based on “producing
from what we consume” by looking at materials in daily life with a different perspec-
tive, inspired by the neglected durability of materials we consider waste. When the
designers realized that they could sew the kidney beans together just like leather, dry
them and separate them into fibers, and experience the changing behavior of the ma-
terial obtained from this potential “waste” over time, they said that they realized that
there is alot to explore. The name Barb actually comes from kidney beans (in Turkish;
barbunya).

Atelier Barb focuses on the issues that threaten biodiversity in the design and new
product development processes while focusing on carbon emissions, climate change,
and resource depletion in the material development process. Emphasizing that sys-
tematic thinking is vital in this ecosystem, Safiye and Haydar state that their priority
is to plan the product’s afterlife. In this process-oriented approach, learning from na-
ture is the principle for creating efficient, and circular objects made from the right
materials.

The raw materials required for the products are provided with the support of the
designers, their families, friends, and the businesses and producers in the neighbor-
hood. After the supply of raw materials at the production stage, a different process
works for each item. For example, while the eggshells should be disinfected after col-
lecting, this is not the case for artichoke leaves. In the summer, the waste is dried in
the sun. The designers point out that these small steps play a big role in reducing the
environmental impact while establishing a certain quality standard with living mate-
rials requires serious experience and discipline.

The most challenging step in the trial and error process, which took months to
reach the product recipes obtained today, was to develop a strong binder from natural
materials. Other obstacles encountered on the way are that waste materials are not
always in the same form, and machinery is not used in production.

Apart from the products currently on sale, the search for waste materials continues
for products whose design and material development process continues in order to
develop better materials. The raw materials used for the projects are currently in pro-
cess and planned to be released this year, including oyster and mussel shells, coffee
pulp, metal parts left over from metal production, beans, and olive seeds. While nego-
tiations are continuing with large and small businesses for the supply, the designers
express their happiness at the enthusiastic and helpful approach of the enterprises
and emphasize that it is not possible to be a circular business without cooperation.

While they state that they are very hopeful for the future of biomaterials and that
it is easy to make large-scale applications with sufficient time and research, they un-
derline that the materials they have developed can easily be included in the industrial
application within the framework of the necessary optimizations and the develop-
ment of appropriate machines. The fact that industrial production methods often
cause harm to nature as a result of the excess energy they consume requires that not
only the materials used but also the production methods be reviewed and regulated.

Atelier Barb’s designs are exhibited in the physical archive of Future Materials
Bank, part of Jan Van Eyck Academie in Maastricht, Netherlands. The designers also
started the production of the installation they prepared for the Time Space Existence
exhibition, which will take place as one of the parallel events of 2023 Venice Biennale.
Atelier Barb’s products are available on the studio’s website, The Home Of Sustainable
Things Store in London, and the Paro Store in Amsterdam.

Atelier Barb, which has been active in the European, American, and Australian
markets for a year, has made sales to about 20 countries in this process and line with
their experience in this process; they state that purchasing behaviors and customer
awareness on “green products” depend on multiple demographic variables such as
country of residence, age, gender, occupation. They aim to participate in projects that
will ensure that their materials are available to individuals from all walks of life.

ATELIER BARB, ENGINAR KABUKLARINDAN ELDE EDILEN
SAMDANLAR, FOTOGRAF: SAFIYE OZKAN, HAYDAR BAYINDIR
ATELIER BARB, CANDLE HOLDERS MADE OF ARTICHOKE BRACTS,
PHOTO: SAFIYE OZKAN, HAYDAR BAYINDIR

ATELIER BARB, YUMURTA KABUGUNDAN ELDE EDILEN
YUMURTALIKLAR, FOTOGRAF: SAFIYE OZKAN, HAYDAR BAYINDIR
ATELIER BARB, EGG CUPS MADE OF EGG SHELLS,

PHOTO: SAFIYE OZKAN, HAYDAR BAYINDIR
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Censis Rubliss:

Agence Censis Rubliss yenilik¢i malzemelere, dongiisel biyofabrikasyona ve diisiinceli tii-
ketime odaklanan bir tiriin ajansi. Avrupada istiridye aritma ve siretiminin ana merkezi
olan La Trembladede bulunan ajans, moda aksesuarlar: (miicevher), diriin tasarimi
(lambalar, vazolar, sofra takimlari) ve i¢ mimari (fayans veya paneller) alaninda faali-
yet gasteriyor. Ilk diriin yelpazesi, %100 bitki bazl: bir baglayici ile birlestirilmis, geri dé-
niistiiriilmiis istividye ve midye kabuklarindan olusmakta.

Clémence, siirekli degigsmekte olan Avrupa ingaat diinyasinda 10 yildan fazla mi-
mar olarak ¢alistiktan sonra malzemelerin ekolojik sinirlarini, iiretimlerini ve uygula-
malarin1 gézlemledi. Fosil ve mineral krizinin giindelik yasam tizerindeki dogrudan
ekolojik etkisini fark etti. Kum, tas, petrol, celik ve diger metal veya minerallerin ag1-
r1 tilketiminin doga, fauna, flora ve tiiketiciler olarak her birimiz i¢in yarattig: tehlike,
onu yeni olasiliklar aramaya motive etti. Bu malzemeler ne yenilenebilir ne de tama-
men geri doniigtiirillebilir oldugundan, kir yarisini yavaglatsa bile, titketim sistemini
yeniden diisiinmek i¢in aligkanliklarimizi degistirmenin aciliyetini vurguluyor.

Clémence, farkli ve daha hizli hareket etmek i¢in 2021’de Agence Rubliss’i kurar-
ken su anda yasadigimiz ekolojik sorunlari kiiciik 6lgekte girisimlerle agmay1 hedefle-
di ve siirdiiriilebilir ve duyarli bir yaklasimla ¢alismalarini siirdiirityor. Clémence,
hammadde hacmini en aza indirmeye ve yalnizca bitki veya biyoatik gibi yenilenebilir
ve geri doniistiirillebilir malzemeleri kullanmaya odaklanarak, plastik iiretmek, ma-
denleri ve tag ocaklarini yoksullastirmak yerine gezegen icin daha saglikli olabilecek
alternatiflerin altini ¢iziyor.

Clémence ¢ocuklugunda tatillerini ge¢irdigi La Tramblade’de oyuncaklarini ¢ogu
zaman bahgede bulunan seylerle olusturmus. Burasi ayn1 zamanda okyanusa yakin
olmas1 sebebiyle giiclii bir istiridye ve midye kiiltiiriine sahip ve hayal giicii i¢in ¢ok
elverigliydi. Yillar sonra yaptig: arastirma sirasinda, deniz kabuklarinin yalnizca etki-
leyici estetikleri nedeniyle degil, kalsiyum karbonat icerikli kimyasal bilegimleri ne-
deniyle de bir dogal zenginlik oldugunu fark etti. Bu kabuklar endiistriyel atik olarak
kabul ediliyor ve bunlarin geri kazanilmasi eko-déngiisel bir yaklasim haline geliyor.
Evsel atiklarla ayni sekilde gémiilecek veya yakilacak olan bu malzeme Clémence i¢in
kum veya tasin yerini aliyor. Biyokaynakli olan ve petro kimyasallardan hi¢bir toksik
katki maddesi veya plastik icermeyen bu iiriinler geri déniistiiriilebiliyor, yenilenebi-
liyor, endiistriyel olarak kompostlanabiliyor ve ayni zamanda yereller. Agence Censis
Rubliss, Fransa’'da iiretilmis, uygun fiyatli ve %100 dogal iiriinler sunuyor. Uriin kiril-
diginda veya tiiketicilere artik uymadiginda, yeni bir iirline geri doniistiiriilmek iizere
iade etmek de miimkiin. Ustelik ambalaji sadece kartondan hazirlaniyor.

Uretim siireci, yerel restoranlardan, kabuklu deniz hayvani endiistrilerinden veya
istiridye iftliklerinden atik kabuklarin toplanmasiyla bagliyor. Daha sonra ezilerek
homojen bir macun elde etmek i¢in Fransa’dan gelen %100 bitki bazli bir baglayici ve
dogal pigmentlerle karigtiriliyor. Istenen iiriin veya formlarin tiiriine gére, vazo veya
lambalar i¢in macun kivamindaki camlara iifleme, paneller i¢in plastikler gibi sekil-
lendirip presleme veya organik formlar elde etmek i¢in serbest dsvme gibi farkli gele-
neksel el sanatlar1 teknikleri uygulaniyor. Uretim siirecinden gok az atik gikmakta;
ciinkii atiklar da geri doniigtirilebiliyor. Clémence arastirmasini, tasarimini ve tireti-
mini kendi atolyesinde yapiyor ama ayni zamanda malzeme kapasitelerini ve teknik-
lerini ¢ok disiplinli bir bakis acisiyla tartigmak icin tedarikgiler ve mithendislerle ile-
tisime gegiyor.

Ortaya ¢ikan bagimsiz projeler ve biyotasarimin olumlu bir gelecek hayali i¢in biiyiik
bir potansiyeli var. Finansal nedenlerle sektérel degisim yavas olsa da, Clémence harika
seyler gerceklestirmek icin bir firsat gérityor. Aligkanliklarimizi yeniden ditgiinmek i¢in
gerekli zamany, yaraticilig ve giiclii is birligini vurguluyor ve “Inovasyon, 6zgecilik, em-
pati, samimiyet ve seffaflif1 biitiinlestiren biitiinsel bir uygulamadir” diyor.

Plastigin 6mriinii doldurdugu yeni bir ¢aga bagladigimizdan bahseden Clémence,
biyofabrikasyonu tiiketiciler i¢in daha erisilebilir hale getirmenin ve pazardaki yeni-
lik¢i standartlagtirilmis malzemelerin giinlitk hayatimizi degistirecegini diisiiniiyor.
Ekoloji ve siirdiiriilebilirlik konusundaki kiiresel farkindalik her gecen giin daha hizli
artiyor ve insanlar “biyo” konularda daha hassas hale geliyor.

Agence Censis Rubliss tasarimlari markanin Internet sitesinde satiga sunuluyor.

Clémence Joséphine Touzet

Censis Rubliss

Censis Rubliss:

Agence Censis Rubliss, is a product agency focused on innovative materials, circular bio-
fabrication and thoughtful consumption, and its eponymous brand. Based in La Trem-
blade, the main center for oysters refining and production in Europe, the agency is acting
in the field of fashion accessories (jewelry), product design (lamps, vases, tableware) and
interior architecture (tiles or panels). The first products’ range is made out of recycled oys-
ters and mussels shells mixed in a 100% plant-based binder.

After more than 10 years working as an architect in the ever-changing world of
European construction, Clémence was able to observe the ecological limits of materi-
als, their production and their implementation. She saw the direct ecological impact
on daily life in the fossils and minerals crisis. The enormous danger for landscapes,
fauna, flora, and each of us as consumers, presented by the over-exploitation of sand,
stones, oil, steel, and other metal or minerals, motivated her to seek new possibilities.
Since these materials are neither renewable nor entirely recyclable, she highlights the
urgency in changing our habits to rethink the consumption system, even if it means
slowing down the race for profit.

Clémence founded Agence Rubliss in 2021 to act differently and faster; she aimed
to overcome the ecological issues we are currently experiencing on a smaller scale. She
works in a more sustainable and sensible way. Clémence underlines the alternatives,
which are softer for the planet, instead of producing plastics and impoverishing mines
and quarries, by focusing on minimizing the volume of raw materials and only using
renewable and recyclable materials like plant based binder and biowaste.

La Tremblade, where she spent her childhood holidays, created her toys most of
the time with things found in the garden. It was near the ocean with a strong culture
of oysters and mussels. This environment was very conducive to her imagination.
Many years later, during her research, shells appeared to her as a wealth of nature to
be exploited, not only for their impressive aesthetics but also for their chemical com-
position; calcium carbonate. These shells are considered as industrial waste, and re-
covering them becomes an eco-circular approach. They would be buried or burned in
the same way as household wastes, and for Clémence, they replace sand or stone. Be-
ing biosourced and containing no toxic additives or plastics from petrochemicals, the
products are recyclable, renewable, industrially compostable, and local. Agence Cen-
sis Rubliss proposes 100% natural products made in France and at an affordable price.
When the product is broken or doesn’t fit the consumers anymore, they can return it
to be recycled into a new product. Moreover, the packaging is only made of card-
board.

The production process starts with collecting shells-rubbish from local restaurants,
shellfish industries, or oyster farms. Then they are crushed and mixed into a 100%
plant-based binder from France and natural pigments to obtain a homogenous paste.
According to the kind of products or forms desired, different traditional handcraft
techniques are applied, like blowing the paste-like glass for vases or lamps, forming
and pressing it like plastics for panels, or freehand forging to get organic forms. The
fabrication process has very little waste; leftovers are also recycled. Clémence does
her research, design, and production in her atelier, but she also contacts suppliers and
engineers to discuss the material capacities and techniques from a multidisciplinary
point of view.

There are emerging independent projects and big potential for biodesign to dream
about a positive future. Even though the sectoral change is slow due to financial as-
pects, Clémence sees the opportunity to make great things happen. She highlights the
required time, creativity, and strong collaboration to stimulate and rethink our habits
and states, “Innovation is a holistic practice, which integrates altruism, empathy, sin-
cerity, and transparency.”

She mentions that we are beginning a new era where the plastic one is dead. Mak-
ing biofabrication more accessible for consumers and innovative standardized mate-
rials on the market will change our daily lives. Global awareness about ecology and
sustainability is growing faster daily, and people are more sensitive about “bio” topics.

Agence Censis Rubliss designs are for sale online at the brand’s website.

AGENCE CENSIS RUBLISS, “COUREAUX” VAZOLAR, FOTOGRAF: DAPHNE LEJEUNE
AGENCE CENSIS RUBLISS, “COUREAUX” VASES, PHOTO: DAPHNE LEJEUNE

AGENCE CENSIS RUBLISS, TABAK, FOTOGRAF: DAPHNE LEJEUNE
AGENCE CENSIS RUBLISS, PLATE, PHOTO: DAPHNE LEJEUNE

AGENCE CENSIS RUBLISS, MATERYALIN YAKIN GORUNTUSU, FOTOGRAF: CLEMENCE JOSEPHINE TOUZET
AGENCE CENSIS RUBLISS, MATERIAL CLOSE-UP, PHOTO: CLEMENCE JOSEPHINE TOUZET
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Re Project: Damla Ertem’in hayata gecirdigi Re Project mutfaklarda ¢alisan gigmen ya
da diisiik gelirli kadinlara mutfaklardan elde edilen organik ve kigit atiklar ile biyomal-
zeme regetelerini birlestirerek diretim yapmalarin: saglayan, ayni zamanda kendilerine
ek gelir yaratma imkdni tanvyan sirdiiriilebilir ve dongiisel bir sosyal givisim sistemidir.

Sektoriin iirettigi malzemeler ile sinirli kalmak yerine tasarimcilarin kendi istedik-
leri ve ihtiyag duyduklari malzemeler ile ¢alisabilmek fikrinden yola ¢ikan Damla Er-
tem, ginlikk atiklari kullanarak projesini giinlik yasama uyarlamay: ilke ediniyor.
Mutfaklarda ciddi bir malzeme dongiisiine sahip restoranlardan elde edilen gida ve
karton atiklar1 gegmisten giiniimiize 6nemli bir sorun olarak gériirken, atig ileri do-
niigtiirmeye odaklaniyor. Diinyada hali hazirda olan malzemelerin yeterince etkin
kullanilmadigini s6yleyen Damla, organik atiklarin mutfakta kolay bulunur ve tiirev-
lerine kiyasla fiyat avantajina sahip baglayicilarla birlegtirildiginde elde edilen doga-
da ¢6ziiniir, biyomalzemenin genis bir kullanim alanina sahip oldugunu dile getiriyor.
Damla, Endiistriyel Tasarim Bolimi bitirme projesi olarak tasarladii Re Project’i,
restoran sektoriinde emegini ortaya koyan dezavantajli gogmen kadin gruplarina ek
gelir imkani yaratabilecek sosyal girisim sistemi ve ¢ok katmanli ¢iktilar: olan bir bi-
yomalzeme aragtirma projesi olarak tanimliyor.

Biyomalzemenin hangi iiriine déniisecegi elde edilen regeteye, oranlara, karisimin
parcacik boyutu ve homojenligine gére degisirken, diz plaka, coklu pargali kalip, ici
bos kaliplama, kaliba press’leme ve serbest form verme gibi iiretim teknikleri de mal-
zemenin performansina gore tasarlaniyor. Damla, bir¢ok organik atik tizerinde calig-
t181 deneme evrelerinde tarifi tutturmaya ¢alismak ve bunun i¢in uyarlanacak tiretim
yontemine odaklanmak yerine bu iki siirecin birbirinden beslenmesi gerektigini fark
ettigini dile getiriyor. Bunu yaparken hem farkli formlu iiriinler ile gesitlilik yaratir-
ken hem de projenin fayda saglayacag etki gruplarinin kullanimina en kolay ve hizli
tiretim metotlarini tercih ediyor. Ayni zamanda seri iiretim yontemlerini sadelestirip
mutfak 6l¢eginde uygulanabilirlife 6nem verdigini belirtiyor. Proje ayni zamanda
acik kaynak olarak Internet sitesi iizerinden paylagilan tariflerle kendi atig1 ile malze-
me Uretimi yapmak isteyen herkese erisim imkani taniyor. Bu noktada kaliplarin ya-
pimu ve uygun malzeme bilgilerini kullanicinin gesitlendirip uyarlayabilecegi sekilde
tasarlamak siirece dahil ediliyor.

Malzemenin kurutulma agamasinda ortamin sicaklik ve nem degerlerinin de tarif-
lerin uygulanma agamasinda g6z 6niinde bulundurulmas: biyomalzemenin mevsim
kosullarina duyarliligini gosteriyor.

Malzeme dongiisiiniin bir sonraki adiminda iiriin ¢6ziinmeye bagladiktan sonra
ileri déniigiimiiniin tasarlanmasi bulunuyor. Sokak hayvanlarina mama kab1 olarak
devam eden bu son agama ise kompostta bitiyor.

Pilot ¢aligma olarak sistemi kurarken projeye mentorluk eden Tina Zita, bir sosyal
girisim olup go¢men kadinlarin ekonomik kalkinmalarina destek vermek i¢in kurul-
mus bir catering sirketi. Atiklardan biyoiiriin tasarlayan Re Project, Tina Zita'da ¢aligan
go¢men kadinlar1 odak alarak onlar i¢in gelistirildi. Covid-19 pandemisi sirasinda ha-
yata gegen projede gokga tiiketilen sebzelerden bezelye ve sogan kabuklari, komsular-
dan temin edildi. Restoranlarda ¢alisan gé¢men kadinlarin sistemi 6grenebilmesi igin
kurulan atélye siirecinde pandemi nedeniyle daha ¢ok bireysel ¢alismalar gergeklestiri-
lirken, Tina Zita’da ¢aligan, Filistin'de savagtan kag¢ip Tiirkiye’ye siginmus ii¢ cocuklu bir
gdgmen anne olan Inas Hanim biyomalzeme atélyesinin ilk kullanicilarindan. Bir ek
gelir kaynagi olarak biyomalzeme atélyesi igin hevesle calismaya baglayan Inas Hanim,
atiklarin kolay ve hizli sekilde islendigini gériince galigmalarini kigisellestirerek kendi
kullandig: limon ve patates kabuklarini da biriktirmeye baglamus.

Endiistriyel boyutta biyotasarim yapan sirketlerin bagarili projelere imza atarak,
bagimsiz tasarimcilara yeni kesif alanlar1 sagladigini belirten Damla, uygulamalarin
biiyiik 6lgeklere tasinmasi icin ciddi bir AR-GE siirecinin gerekli oldugunu, ¢evreye
ve hayvanlara zarar1 olmadan elde edilen baglayicilar kullanmanin, hatta miimkiinse
bunlarin da atiklardan elde edilmesinin 6nemini vurguluyor.

Project Re Dutch Design Week 2022°de Eindhoven’da Materialized konsepti altin-
da sergilendi ve sergilenen iriinler gé¢men kadinlarin kermes benzeri etkinliklerde
satiga sunmalari icin tasarlandi. Uriinler ayni zamanda catering sirketlerinin ve Project
Re'nin Internet siteleri iizerinden satilmak iizere kurgulandi. Catering sirketi satisla-
rinda iirtinlerin géonderimi yemek génderimleriyle beraber yapildig: icin ayr1 bir kar-
bon salinimi yaratmazken, diger durumda ise belli bir say1ya ulasan sipariglerin toplu
gonderimine énem veriliyor. Uriin satisindan elde edilen gelirin tamamu ise iireticiye
déniiyor. Génderimin saglandigi kutular: ise Internet sitesinde yer alan tarifler esas
alinarak yeni “Re” tiriinlere doniigtiirmek miimkiin.

Damla, miisterinin olumlu yaklagimi ve titketim bilincine dikkat ¢ekiyor. 892 kisi-
nin katildig1 ankete gore katilimcilarin %71.74i “Ekonomik 6zgiirliigiinii kazanmak
icin atiklardan biyomalzemeye doniismiis tiriinleri gé¢men kadinlardan alirim” yani-
tin1 secerken, yapilan pilot ¢aligmalardan birinde Ayla Hanim (72) sogan ve bezelye
kabuklarindan elde ederek satiga sundugu iiriinler ile ilgili ¢ok fazla soru ve talep al-
digini, bunun 6zellikle yerele indirgenmesinde ¢ok biiyiik bir potansiyel gordigiinii
belirtmis.

Damla Ertem
Re Project

Re Project: Implemented by Damla Ertem, Re Project is a sustainable and circular social
enterprise system that enables migrant or low-income women working in kitchens to pro-
duce by combining ovganic and paper waste obtained from kitchens with biomaterial
recipes, while providing them with the opportunity to generate additional income.

Starting from the idea of being able to work with the materials that the designers
want and need instead of being limited to the materials produced by the sector, Dam-
la Ertem adopts the principle of adapting her project to daily life by using daily waste.
While considering the food and cardboard waste obtained from restaurants, which have
a serious material cycle in the kitchens, as a significant problem from the past to the
present, she focuses on recycling waste. Stating that the materials available in the world
are not used effectively enough, Damla says that the biodegradable biomaterial ob-
tained when organic wastes are easily found in the kitchen and combined with binders
that have a price advantage compared to their derivatives has a wide range of uses. Dam-
la defines Re Project, which she designed as a graduation project of the Department of
Industrial Design, as a biomaterials research project with a social enterprise system and
multi-layered outputs that can create additional income opportunities for disadvan-
taged immigrant women who put forth their efforts in the restaurant industry.

While the product that the biomaterial will turn into depends on the recipe ob-
tained, the proportions, the particle size, and homogeneity of the mixture, produc-
tion techniques such as flat plate, multi-part mold, hollow molding, mold pressing,
and free-forming are designed according to the performance of the material. Damla
realized that these two processes should be fed from each other instead of trying to
match the recipe and focusing on the production method to be adapted for this dur-
ing the trial phases where she worked on many organic wastes. This creates diversity
in products with different forms and prefers the easiest and fastest production meth-
ods for target groups that the project will benefit from. At the same time, she simpli-
fies mass production methods and attaches importance to applicability at the kitchen
scale. The project also provides access to anyone who wants to produce materials with
their own waste, with recipes shared on the website as open source. At this point,
making the molds and designing the appropriate material information in a way that
the user can diversify and adapt are included in the process.

The fact that the temperature and humidity values of the environment during the
drying phase of the material are also taken into account during the application of the
recipes shows the sensitivity of the biomaterial to seasonal conditions.

The next step in the material cycle is designing the upcycle once the product has
started to dissolve. This last stage, which continues as a food bowl for stray animals,
ends in compost.

Tina Zita, who mentored the project while establishing the system as a pilot study,
is a social enterprise and a catering company established to support the economic
development of migrant women. Re Project, which designs bioproducts from waste,
was developed for the migrant women working in Tina Zita. In the project, which was
realized during the COVID-19 pandemic, peas, and onion skins, widely consumed
vegetables, were obtained from neighbors. During the workshop, which was estab-
lished to enable immigrant women working in restaurants to learn about the system,
more individual studies were carried out due to the pandemic. Starting to work ea-
gerly for the biomaterials workshop as an additional source of income, Ms. Inas saw
that the wastes were processed easily and quickly and started to collect the lemon and
potato peels she used by personalizing her work.

Stating that companies engaged in biodesign on an industrial scale have achieved
successful projects and provided new areas of discovery for independent designers,
Damla said that a serious R&D process is required to carry applications to large scales
and that it is necessary to use binders obtained without harming the environment and
animals, and even if possible, to obtain them from waste.

Project Re was exhibited under the Materialized concept at Dutch Design Week
2022 in Eindhoven. The products on display were designed for immigrant women to
put up for sale at bazaar-like events. The products will also be available on the web-
sites of catering companies and Project Re. In catering company sales, since the prod-
ucts are shipped together with the food shipments, it does not create a separate car-
bon emission. In other cases, bulk shipment of orders reaching a certain number is
given importance. All proceeds from the sale of the product go back to the manufac-
turer. On the other hand, it is possible to transform the boxes where the shipment is
provided into new “Re” products based on the recipes on the website.

Damla draws attention to the customer’s positive approach and awareness. Ac-
cording to the survey of 892 people, 71.74% of the participants chose the answer, “I
buy products converted from waste into biomaterials from migrant women in order to
gain their economic freedom” She stated that she received a demand and saw great
potential, especially in reducing it to the local level.

RE PROJECT, URUN AILESI, FOTOGRAF: DAMLA ERTEM
RE PROJECT, PRODUCT FAMILY, PHOTO: DAMLA ERTEM

RE PROJECT, ORGANIK ATIKLAR VE URUN GORUNTUSU, FOTOGRAF: DAMLA ERTEM
RE PROJECT, ORGANIC WASTES AND PRODUCT IMAGE, PHOTO: DAMLA ERTEM

RE PROJECT, ISOLA DESIGN DISTRICT TEN SERGI GORUNTUSU, DUTCH DESIGN WEEK 2022, MATERIALIZED, EINDHOVEN, HOLLANDA. FOTOGRAF: ANWY HOWARTH
RE PROJECT , EXHIBITION IMAGE FROM ISOLA DESIGN DISTRICT, DUTCH DESIGN WEEK 2022, MATERIALIZED, EINDHOVEN, NETHERLANDS. PHOTO: ANWY HOWARTH
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PACKIOLI DONGUSU, FOTOGRAF: ALARA ERTENU
REPRESENTATION OF PACKIOLI’S CIRCULARITY, PHOTO: ALARA ERTENU

PACKIOLIL, BEZELYE KABUGUNDAN URUN

ELDE ETME SURECI, FOTOGRAF: ALARA ERTENU
PACKIOLI, PROCESS OF THE PACKIOLI MADE

OF PEAPODS, PHOTO: ALARA ERTENU

PACKIOLI: Alara Ertenii’niin PACKIOLI projesi Local Waste Biomaterials ile bagsla-
yan, tek kullanimlik plastikleri azaltmaya yonelik bir malzeme calismasinin ilk asamas:.
Lokal gida atiklarinin etki alaninin gozlenmesi ve bunlarin aycekirdegi kabugu biyo-
kompozit, enginar yapragr biyoplastik ve bezelye biyomateryali gibi malzemelere dioniis-
tiiriilmesiyle baslady.

Biyomateryal caligmalarinda yasadig: ¢evrede ve diinyada gozlemledigi problem-
lerden yola ¢ikan Alara Erteni, liniversitede aldig1 bir segmeli ders sonrasinda her
hafta gittigi yerel pazarlardaki gida atiklari/yan iiriinleri aragtirma ve tasarim siireci-
ne dahil etmeye baglarken bu alandaki ¢aligmalar1 zamanla farkli projelere evrildi.

Suan gida atiklari/yan iiriinleriyle caligmalarini siirdiiren tasarimci, gida sektdriin-
deki sorunlardan hareketle daha genis kapsamli ¢evresel sorunlarin ¢6ziimiine igaret
eden katma degerli iiriinler elde ediyor. Projenin etki alanin1 belirledikten ve topladi-
g1 gida atiklarini bir araya getirdikten sonra malzeme arastirmalar siirecinde tasarla-
mak istedigi iiriiniin 6zelliklerini géz 6niinde bulunduruyor. Uretilen biyomalzemele-
rin istenilen 6zelliklere gelmesiyle tasarim siirecine baglayip, final iiriiniin tasarimina
gore iiretilen biyomalzemeden tiriiniin prototipini yaparak malzemede gelistirilmesi
gereken noktalar: revize ediyor. Elde edilen biyomalzemenin iiriine doniismesinde
deneme-yanilma ve prototip ile galismanin 6nemini vurgulayan Alara, bu siiregte kar-
silagilan hatalarin ve beklenmedik sonuglarin aslinda projeyi ¢ok farkli yonlere ve
firsatlara ¢ektigini ve bunun tasarim siirecinin en heyecan verici yanlarindan biri ol-
dugunu belirtiyor.

Projenin ilk evrelerinde ham madde ve gida atiklarinin toplanma siirecinde yerel
pazarlardan, uretici ve/ ciftcilerden destek alinirken, su anki agamalarda dondurul-
mus gida firmalarindan gida atiklari ve yan tiriinler temin ediliyor.

Alara, giiniimiizdeki endiistriyel yénelimlerin daha ¢ok geri déniistiiriilmiis malze-
meleri odagina aldigini, %100 biyobozunur ve organik malzemeler i¢in daha ¢ok yol kat
edilmesi gerektigini belirtiyor. PACKIOLI bu siiregte doganin ihtiyaglarin1 6n planda
tutarken, ¢esitli sektorlerdeki ticari markalarin da biyoambalaj olarak kullanabilecekle-
ri bir se¢enek sunuyor. Pazarin minimalist ve siirdiiriilebilir malzeme egilimine uygun
olacak sekilde organik ve biyobozunur tasarimlar yiiksek potansiyel tagiyor.

PACKIOLI projesi Dutch Design Week 2022 kapsaminda, Isola Design’in Materi-
alized sergisinde yer ald1. Dezeen tarafindan “Dutch Design Week’te 6ne ¢ikan proje-
ler” arasinda gosterilirken, designboom, Yanko Design gibi yayinlarda da yer aldi.
Green Product Award’in diizenledigi Green Concept Award 2023’te Ambalaj katego-
risinde ise adaylig1 devam ediyor. Local Waste Biomaterials projesi ise Isola Design
Awards 2022°de Malzeme kategorisinde Community Choice Awards™u kazand1.

Alara Ertenu
PACKIOLI

SU ICINDE PACKIOLI, FOTOGRAF: ALARA ERTENT
PACKIOLI, IN THE WATER, PHOTO: ALARA ERTENU

PACKIOLI: Alara Ertenii’s PACKIOLI project is the first phase of a material work aim-
ing to reduce single-use plastics, which started with Local Waste Biomaterials. It started
by observing the impact area of local food wastes and converting them into sunflower seed
shell biocomposite, artichoke leaf bioplastic, and pea biomaterial.

Starting from the problems she observed in her environment and the world through
her biomaterial studies, Alara Ertenii started to include food waste/by-products in
the local markets she visited every week after an elective course at the university. Her
studies in this field evolved into different projects over time.

Currently working with food waste/by-products, the designer obtains value-added
products that point to the solution of wider environmental problems based on the is-
sues in the food sector. After determining the project’s impact area and bringing to-
gether the food waste it collects, it considers the features of the product she wants to
design during the material research process. It starts the design process when the pro-
duced biomaterials come to the desired properties and makes a prototype of the prod-
uct from the biomaterial produced according to the final product’s design, and revises
the points that need to be developed in the material. Emphasizing the importance of
trial and error and working with a prototype in the transformation of the obtained
biomaterial into a product, Alara states that the mistakes and unexpected results en-
countered in this process actually draw the project in many different directions and
opportunities and that this is one of the most exciting aspects of the design process.

In the first phases of the project, support is received from local markets, producers,
and farmers in collecting raw materials and food waste. Some food waste and by-
products are also obtained from frozen food companies in the current phases.

Alara states that today’s industrial trends focus more on recycled materials, and more
should be done for 100% biodegradable and organic materials. While PACKIOLI pri-
oritizes the needs of nature in this process, it offers an option for trademarks in various
sectors to use as biopackaging. Organic and biodegradable designs hold high potential
in keeping with the market’s minimalist and sustainable materials trend.

The PACKIOLI project took part in the Materialized exhibition of Isola Design as
part of Dutch Design Week 2022. It was featured among publications such as design-
boom and Yanko Design, while it was shown as one of the “projects featured at Dutch
Design Week” by Dezeen. Its nomination continues in the Packaging category at the
Green Concept Award 2023, organized by the Green Product Award. The Local Waste
Biomaterials project won the Community Choice Awards in the Material category at
the Isola Design Awards 2022.

TA.MI, MASA TASARIMI, FOTOGRAF: FULDEN GENCEL
TA.MI, TABLE DESIGN, PHOTO: FULDEN GENCEL

Ta.mi: Tiirkiyede cayin yaygin olarak toplu halde ve sohbet esliginde tiiketilmesinden
yola ¢ikan ta.mi projesi bu kiiltiirii devam ettirmeyi amagliyor. Cay atiklarinin dogal
baglayicilar ile bir araya gelmesiyle elde edilen tariflerden ii¢ boyutlu formlar tasarlaniy-
ken ortaya ¢ikan ta.mi masasi, ¢ay igmek igin bir araya gelinen sobbet ortamlarindan il-
ham alryor.

Fulden Gencel, Barselona’da siirdiirdiigii Yeni Malzemelerle Tasarim yiiksek lisans
programinda, Tiirkiye disinda okumasinin getirdigi bir ihtiyacla, kendi kiiltiiriinii
yansitabilecek bir hammadde arayigina girmesi sonucu ¢ay atiklari ile galismaya bag-
ladi. Cay atiklar1 Tiirkiye’de halihazirda olusan bir atik iken Fulden, Barselona’da
kendi atigin1 yaratmak durumunda kaldigini ve bu tezatligin profesyonel galigmalari-
n1besledigini dile getiriyor. Céziime giden yolda en basta hangi sorunun dikkate alin-
digin1 gozden kagirmayacak sekilde, dongiiyii olabildigince kapatip ekstra bir atik
iretmemeye dikkat ettigini belirtiyor.

Su an pek ¢ok malzeme iireten girisimci bireysel ¢aligmayi tercih ederken, sinirhi
sermayeyi direkt olarak tiretim hatlarinda yer alacak makinelere ayiriyor. Tiirkiye'de
biyomalzeme ¢esitliliginin giinden giine arttigin1 belirten Fulden, sekt6rde olasi is
birligi modellerinin endiistriyel tiretim siirecini hizlandiracagini, daha da énemlisi,
bir malzemenin endiistriyel boyutta iiretilip tiretilemeyecegini kisa yoldan ortaya ko-
yacaginin altini ¢iziyor. Ayrica malzeme bilinirliginin artmasi ve temelde duyularimi-
z1uyarmasi gereken malzemelerin kullanicisiyla fiziksel ortamda bulugmasi sayesinde
tiiketici talebinin artmasiyla da endiistrilesme siirecinin hizlanacagini belirtiyor. Mal-
zeme kiitiiphaneleri ise bu deneyim alaninin basarili bir 6rnegi. Tiiketici bilincini ge-
listirmenin en kisa ve bireysel yollarindan birisi de herkesin sahip oldugu nesneleri
neden aldigini sorgulamaya baslamasi.

Ta.mi tasarimlari, ELISAVA Barselona Tasarim ve Miithendislik Okulu'nda sergilendi.

Fulden Gencel
Ta.mi

Ta.mi: The Ta.mi project, based on the widespread consumption of tea in Turkey in groups
and accompanied by conversation, aims to maintain this culture. While designing three-
dimensional forms from the recipes obtained by combining tea wastes with natural bind-
ers, the ta.mi table is inspired by chat environments that come together to drink tea.

Fulden Gencel started to work with tea waste after her search for a raw material
that could reflect her own culture, due to a need brought about by studying outside of
Turkey in her Master’s Program in Design with New Materials, which she continued
in Barcelona. While tea waste is already in Turkey, Fulden had to create her own waste
in Barcelona and this contrast feeds her professional work. She states that she is care-
ful to keep the loop open as much as possible and not to produce any extra waste so as
not to overlook which problem was taken into account in the first place on the way to
the solution.

Currently, many material-producing entrepreneurs prefer to work individually while
allocating limited capital directly to the machines that will take place on the production
lines. Stating that the diversity of biomaterials in Turkey is increasing daily, Fulden un-
derlines that possible cooperation models in the sector will accelerate the industrial
production process. More importantly, it will briefly reveal whether a material can be
produced on an industrial scale. She also states that the industrialization process will
accelerate with the increase in consumer demand, thanks to the increase in material
awareness and the meeting of the users in the physical environment with the materials
that should basically stimulate our senses. Material libraries are a successful example of
this field of experience. One of the shortest and individual ways to improve consumer
awareness is to start questioning why everyone buys the objects they own.

Ta.mi designs were exhibited at the ELISAVA Barcelona School of Design and En-
gineering.
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Cresco: Cresco, karbon negatif biyotiretim yontemi ile bakterileri ve endiistriyel atiklar:
kullanarak siirdiiriilebilirlik problemlerinin yogun oldugu insaat sektoriine alternatif ya-
pisal elementler diretiyor. Agrega ve lifler, kiiltiirlenmis bakteriler kullanilarak birbirine
baglaniyor. Cresco su anda mevcut iiretim siireglerine wygun, yiiksek etki yaratacak dii-
stik karbonlu yiizey panel alternatifleri iiretmeye odaklanzyor.

Ege Savag ve Ed Jones, biyomateryaller ve sentetik biyoloji konularinin yiikseligte
oldugu, caligmalarin laboratuvarlardan cikip gercek hayata girmeye bagladigi ve 6lgek-
lendirmeler/kapasite artirimlarinda bagarili sonuglar elde edildigi bir ddnemde Ingilte-
re’de yiiksek lisans yaparken tanigtilar. Ed sahibi oldugu biyoplastik girisiminden baga-
ril1 bir ¢iki yaptiktan sonra Ege ile Cresco’yu kurdular. Yiiksek potansiyel gérdiikleri
biyoiiretim yontemlerine odaklanarak market agiklarini ve laboratuvardan ¢ikabilecek
seviyeye gelmesine az kalmig teknolojileri arastirirken bilim insanlar1 ve akademisyen-
lerle iletisim halinde olduklar1 yogun bir arastirma siirecine girdiler. Kurduklari labora-
tuvarda bakteri kullanarak farkli sektorlerden ¢ikan atik malzemeler ile biyokompozit
malzemeler iiretiyor, karbon azaltimi ve atiklarin degerlendirilmesi motivasyonu ile
iklim krizi odakli sistem/iiriin ve malzemeler tasarliyorlar. Insan yapimi gevreye odak-
lanarak elde ettikleri malzeme ile bu alana servis edecek diigiik karbonlu alternatifleri
hedefliyorlar. Uretilen malzeme kullanilan agregaya gore gerek mukavemet gerek kar-
bon ayak izi agisindan cegsitlilik gostermekte. Ege, bu yonteme yonelmelerini; siirecin
herhangi bir evrede -konvansiyonel yap1 malzemelerinin aksine- yiiksek 1s1 girdisi veya
yiiksek karbon salinimli bir basamak icermemesi, 35 dereceyi agmayan ortam sicaklik-
larinda iiretim yapilmasi ve bakteriyel siirecin karbon negatif olmasi ile agikliyor. Isin
multidisipliner ve yenilik¢i yapisi1 Cresco'nun en 6nem verdigi noktalar.

Ozellikle yap1 malzemeleri sektdriinde karbon ayak izi diisiirme galigmalari olduk-
ca yavas ilerliyor; yeni nis fonlar kuruluyor, mevzuatlar degisiyor. Pek ¢ok sirketin
gelecek 10 ile 25 yilda karbon markete bel baglamadan koklii degisimlere gitmek du-
rumunda kalacagini belirten Ege, yeni bir iiriin gamini yiiksek dlgekte piyasaya sun-
mak i¢in 10 yilin kisa bir zaman oldugunu ekliyor. Bu nedenle diisiik karbonlu alter-
natifler, hele ki atik malzemeleri degerlendirebilmek, hem bu halkada atik tireticiler,
hem de doga acisindan ¢ok degerli. Yap1 ve ingaat sektdrii 2020°de kiiresel karbon
emisyonunun %38’ini olustururken, ingaat malzemelerinin {iretimi ve inga siireci ise
bu payin sadece %10’unu olusturuyor. Birlesik Krallik verilerine gére 2020 yilinin
emisyonlarinin %3.5’u al¢1 panel iiretiminden geliyor. Cresco’nun odaginda da algi pa-
nel alternatifleri bulunuyor. Bunun yani sira déngiisel ekonomi altinda atiklarin de-
gerlendirilmesi konusunda da ¢aligmalarini siirdiiriiyorlar. Ege, endiistriyel atiklari
dogaya terk edilmeden degerlendirmenin d6ngiisel ekonomi ve karbon hedefleri igin
6nemli bir yer tuttugunu ve bunlar1 kullanmak i¢in yeni yéntemler gelistirmenin bu
atiklarin dogaya terk edilmesi yerine katma degeri olan tiriinler gelistirilmesinin 6nii-
nii agtigini belirtiyor. Bu dogrultuda dogada yok olmayan, insan sagligina zarari ol-
mayan farkli sektorlerden atiklar agrega olarak kullaniliyor. Her sene 68 milyon ton
seramik at1§1 dogaya terk edilirken, pismis seramiklerin an itibariyle kiigiik ytizdeler-
de geri donustiirilmiig seramik iiretmek i¢in kullanilmasi haricinde bir déniigiim yon-
temi olmamasi nedeniyle Cresco, seramik ve porselen atiklar izerine de yogunlasiyor.

Uriin gelistirmede ilk agama olan tasarimi hem estetik hem de miihendislik agisin-
dan ele alarak, istenilen formlar belirlendikten sonra uygun kaliplar tasarlaniyor. Test
baski yapilip gercek hayattaki iglevselligi de denendikten sonra gergek kalip iiretile-
rek bakteriyel siire¢ baglatiliyor, ancak bu asamada ¢ok fazla degisken bulunuyor.
Hala devam eden gelistirme ve 6l¢eklendirme siirecine baslarken bu alanda yayinlan-
mus makalelerden faydalandiklarini dile getiren Ege, esitli iiniversitelerin laboratu-
varlarindan da destek aldiklarini belirtiyor. Siirecin her zaman gelistirmeye agik ol-
dugunu ekleyerek, tiriinden 1 adet iiretmek ile 100 adet tiretmek arasinda fark oldugu
gibi 100 adetten 10.000 adete gegisin de yenilikler gerektirdiginin altini ¢iziyor. Calis-
manin ilk basamag) tekrar edildiginde basar1 yiizdesi yiiksek olan, tutarli, gérece hiz-
L1 bir siire¢ gelistirdikten sonra Cresco, su an bu siireci 6l¢eklendirilebilir hale getir-
mek i¢in caligtyor. Yagayan canlilarla siire¢ gelistirmek dogasi geregi megsakkatli;
basarisiz olan deneylerin sonuglarini iyi yorumlayip yararli olacak yeni hipotezler
olusturmak, yeniden denemek, bu siire¢lere uygun yontemler ve bu yontemlere uygun
makineler tasarlamak ve yilmadan denemek gerekiyor.

Cresco iiniversiteler ile iletisim halinde arastirmalarini siirdiiriirken diger taraftan da
gelecekte 6zellikle seramik ve porselen sektériinde iiretim yapan firmalar, ayrica tekstil
sektoriinde igin daha lif-iplik tarafindaki firmalar ile ortaklik kurmak adina birkag fir-
maya bu konuda tekliflerini hazirliyorlar. Ege, isin iiretim tarafini Tirkiye’de olugtur-
mak istedigini ve buradaki kapasitenin vizyoner bazi firmalar liderliginde, yerel giri-
simler esliginde, yesil ekonomininlokomotifi haline gelebilecegine inandigini belirtiyor.
An itibariyle iklim krizi miidahaleleri ile alakali olarak ¢ok geride olunmasinin iginde
bulundugumuz politik ve ekonomik sistemde dogal karsiladigini, ancak dogru bir stra-
teji ve yiiksek inovasyonun tiretim kapasitesiyle bulugtugunda Diinya’ya ¢ok faydali ola-
bilecegini ve bunun ekonomik bir getirisinin de olacagin ekliyor.

Ege Savas
Cresco

Cresco: Cresco uses bacteria and industrial wastes with the carbon-negative bioproducti-
on method to produce alternative structural elements for the construction industry, where
sustainability problems are intense. It uses cultured bacteria to bind aggregates and
fibrous materials. Cresco is currently focusing on producing low-carbon gypsum board
alternatives suitable for existing production processes and will create a high impact.

Ege Savas and Ed Jones met while studying master’s degree in England at a time
when interest in biomaterials and synthetic biology was on the rise, and research was
leaving labs and being utilized in real world scenarios. After Ed successfully exited a
previous venture, he and Ege established Cresco. Focusing on bioproduction methods
that they saw as having high potential, they entered an intensive research process in
which they were in contact with scientists and academics while researching market
gaps and technologies that were close to being utilized beyond the laboratory. After
establishing their own Bio-Lab, they began producing biocomposite materials using
waste from different sectors. They also design systems, products, and materials focu-
sed on the climate crisis with the motivations of carbon reduction and waste evalua-
tion. Focusing on the built environment, they aim for low-carbon alternatives that
will serve this area. The materials they produced vary in strength and carbon footp-
rint, depending on the processing and aggregate. Ege explains that the process does
not involve high heat input or a step with high carbon emission at any stage -unlike
conventional building materials, production is carried out at temperatures not excee-
ding 35 degrees, and the bacterial process is carbon negative. The multidisciplinary,
innovative and impactful nature of the business is important for Cresco.

Especially in the construction industry, efforts to reduce carbon footprints are
slow; new niche funds are being established, and regulations are changing. Stating
that many companies will have to undergo radical changes without relying on the
carbon market in the next 10 to 25 years, Ege adds that ten years is a short time to la-
unch a new product range to the market on a large scale. For this reason, low-carbon
alternatives, particularly those that use waste materials, are valuable for creating a
new, greener circular economy. The building and construction sector accounted for
38% of global carbon emissions in 2020, with construction materials production and
processes in particular contributing 10%. According to UK data, 3.5% of emissions in
2020 came from gypsum board production. Cresco’s focus is on gypsum panel alter-
natives. In addition to reducing carbon emissions, Cresco is also working to contribu-
te towards a more circular economy. Ege states that considering industrial wastes be-
fore they are left to nature is essential for circular economy and carbon targets. One
way to prevent industrial wastes ending up in nature is to develop ways of using them
in value added products. By using waste from various industries as aggregate in their
products, Cresco can prevent it from going to landfill or ending up in nature. Whilst
a small percentage of ceramic waste may be ground and fired into new products, 68
million tonnes of ceramic waste that ends up in landfill each year. Cresco hopes to
divert more and more of this waste into their products.

In the first stage of developing a product, the form must be considered in terms of
aesthetics but also engineering: forms must be designed to be compatible with the
biomoulding process. After 3d printing a test piece to interact with the partin the real
world, the mould must be designed and manufactured. Since there are many variables
in the moulding process, the mould may have to be redesigned several times to get it
working correctly. Expressing that they benefited from the articles published in this
field while starting the ongoing development and scaling process, Ege states that they
also received support from the laboratories of various universities. She adds that the
process is always open to improvement, she underlines the difference between produ-
cing one product and 100 units, and that then going further from 100 to 10,000 units
requires even greater innovations. Having developing a consistent, relatively fast pro-
cess that has a good success rate, Cresco is now working to make it’s process scalable.
Developing techniques that rely on little living creatures is inherently complex and
time consuming. Correctly interpreting the results of a failed experiment can be chal-
lenging, but since there are a lot of failures you get better a designing useful hypothe-
ses quickly. To design new machines and processes for these biomanufacturing met-
hods you must test tirelessly.

While Cresco continues it’s research in cooporation with universities, they are also
preparing proposals for establishing partnerships with several companies. Companies
in the ceramic and porcelain sector, along with companies working with fibres and
yarn in the textile industries, could be ideal partners. Ege states that she wants to es-
tablish the production side of the business in Turkey and believes that the capacity
here can become the locomotive of the green economy under the leadership of some
visionary companies and accompanied by local initiatives. She adds that it is natural
for the current political and economic system to be far behind regarding climate crisis
interventions. Still, when the right strategy and high innovation meets with this pro-
duction capacity, it can benefit the world and have an economic return.

BIOTECH, URUN GORSELIL, FOTOGRAF: E.T. JONES
BIOTECH, PRODUCT IMAGE, PHOTO: E.T. JONES

BIOTECH, ARASTIRMA SURECI, FOTOGRAF: E.T. JONES
BIOTECH, RESEARCH PROCESS, PHOTO: E.T. JONES

BIOTECH, URUN GORSELIL, FOTOGRAF: E.T. JONES
BIOTECH, PRODUCT IMAGE, PHOTO: E.T. JONES

Diinyadaki endiistriyel yonelimlere bakildiginda Ege, biyotasarim alaninda g
farkl: yiiz oldugunu diigiiniiyor. Biyotasarim yerine biyoiiretim olarak adlandirdigi
sektoriin bagini 6zellikle hammadde iiretimine yénelik ¢6ziimler getiren, petro
kimyasal tiriinlere alternatif sunan firmalar ve big pharma gekiyor. Bu firmalar 6l-
ceklendirme caligmalar: yapiyor ve gen mithendisligi-sentetik biyoloji ile stiregleri
optimize ediyor. Yapay zeki, otomasyon ve dijitalizasyonun biyoloji ile birleserek
biyodevrime déniistiigii bir ¢aga giriyoruz. $u an kullandigimiz ham maddelerin %
60’a varan kisminin bu siiregte yerini biyolojik alternatiflere birakacagini séyleyen
Ege, sadece iireten degil, problemlere inovatif ¢éziimler getirerek biyoteknoloji ala-
ninda dretim yapan firmalarin ve bu firmalarin beslenmesine zemin yaratacak il-
kelerin dengeleri degistirecegine inaniyor. Bu konuda 6rnek alinabilecek iilkeler-
den biri ise Cin.

Tasarim diinyasinin son yillardaki odagi dongiisel ekonomi ve iklim krizi oldugun-
dan yiizey kaplama fuarlarinda “yeni malzeme” alanlarina atik malzeme ile tiretim
kategorisi hakim. Butik mimarlik ofisleri de hik4yesi olan mekanlar yaratmaya odak-
lanryorlar. Disiik karbonlu alg1 panel alternatifi gelistiren ve ilk fabrikalarini kurma-
ya hazirlanan bir bagka firma kurucusu ile goériigtitklerinde miisterilerin hikéyesi olan
tiriinlere, etik iiretime ve doga dostu markalara talebinin yiiksek oldugunu belirten
Ege, iginde bulunduklar: sektérde asil bilyiimenin miisteri talebi ile degil, degisen
mevzuatlara uyum gosterilmek zorunda kalinmasi ile olacagini 6ngoriiyor.

An itibariyle 1 x 1 metre plakalar iireten Cresco, dogru is ortaklarini bulmalari ha-
linde, 6niimiizdeki alt1 ay i¢cinde dekorasyon segmentine yonelik, kiiciik 6lgekte par-
calar iiretmeyi, uzun vadede ise tam boy i¢ ve dig yiizey panelleri iiretmeyi planliyor.

Looking at the industrial trends in the world, Ege thinks that there are three diffe-
rent faces in the field of biodesign. The sector, which she calls bioproduction instead
of biodesign, is led by companies that offer solutions for raw material production, al-
ternatives to petrochemical products, and big pharma. These companies are doing
scale-up studies and optimizing processes with gene engineering-synthetic biology.
We are entering an era where artificial intelligence, automation, and digitalization
combine with biology and turn into a biorevolution. Saying that biological alternati-
ves in this process will replace up to 60% of the raw materials we currently use, Ege
believes that the companies that produce in the field of Cresconology by bringing
innovative solutions to problems and the countries that will create the basis for fee-
ding these companies will change the balance. China is one of the countries that can
be taken as an example in this regard.

Since the focus of the design world in recent years is the circular economy and the
climate crisis, the production category with waste material dominates the “new mate-
rial” areas at surface coating fairs. Boutique architecture offices also focus on creating
spaces with a story. When they met with the founder of another company that deve-
loped a low-carbon gypsum panel alternative and is preparing to establish its first fa-
ctories, Ege states that the demand for products with a story of customers, ethical
production, and nature-friendly brands is high; and that the real growth in their sec-
tor is not just due to customer demand, but to adapt to changing legislation.

Cresco, which currently produces 1 x 1 meter plates, plans to produce non-certifi-
cation pieces for the home decoration segment as a collector’s item if they find the
right business partners.
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Vérabuccia®: Francesca Nori ve Fabrizio Moiani tarafindan kurulan Vérabuccia®, Ana-
nasse™ adini verdikleri %100 ananas kabugundan elde edilen bir malzeme iiretimi ya-
pryor.Malzeme, nis bir pazar segmenti olan iist diizey liiksii hedefleyen deri veya kumas-
tan farkl: yeni bir kategori olusturuyor.

Vérabuccia®, artik atik olarak degil, yeni kaynaklar olarak gériilen gida atiklar: ve
kabuklarin yeniden gelistirilmesi yoluyla déngiisel, dogaya ve habitata sayg: duyan
moda ve tasarim igin olasi yeni malzeme ¢dziimleri sunuyor. Ikincil ham maddelerin
kullanimini optimize ederken, hayvanlarin yetistirilmesini ve herhangi bir yeni top-
rak tiiketimini gerektirmiyor, emisyonlari azaltiyor, ¢cogu diger tedarik zincirlerinden
gelen atiklarla yapilan kimyasal-organik maddelerin kullanimin: destekliyor. Piyasa-
daki diger malzeme alternatiflerinin iiretiminde kullanilanlar ile kargilagtirildiginda,
kabugun kendi gériiniimiinii korumasina izin veriyor ve baslangigtaki bitkisel iiriiniin
estetigini doniistiirmeyen bir sistemde iiretim saglaniyor.

Birgok iilkede, kabugu da dahil olmak iizere ananas atiklari yerde ¢iiriimeye biraki-
lir ve bu uygulama havaya zararli gazlarin salinmasina sebep olur. Ote yandan, uzun
6miirlii ve estetik olan bu malzeme, siiriingen derisi gibi bir hayvan derisine dokunma
hissini dolayl1 olarak hatirlatiyor. Siirekli metamorfoz halinde olan bu proje, kendisi-
ni yalnizca ananas kabugunun geri kazanimiyla sinirlamak istemiyor, diger sebze ka-
buklarinin geri kazanimina da uzaniyor, yenilemeyen 6zellikle yeniden kullanimi zor
olan ve uzun siire biyolojik bozunmaya sahip olanlara odaklaniyor. Bu, toplumun dii-
siik karbon emisyonlu déngiisel bir ekonominin degerlerini benimsemesine yardimeci
olmak i¢in kritik 6neme sahip. Malzemelerin estetik agidan mutlaka kopya veya imi-
tasyon olmasi gerektigi ve mevcut deri veya kumaglarin parametrelerinin sisteme ka-
bul edilmesi ve kalic1 olarak kullanilmasi gerektigi seklindeki gelenekselligi ortadan
kaldirmaya ve ilerlemeye katkida bulunuyor.

Vérabuccia”nin iiretim siireci talep iizerine bagliyor ve seri liretimin kétiiye kulla-
nilmasini 6nlemek, maliyeti optimize etmek ve miisterilerin gelisen ihtiyaglarini kar-
silamak adina malzeme iiretiminin kontroliinii gelistirmeye ve ham madde kullani-
mini1 optimize etmeye odaklaniyor. Izlenen yol, doga ile diyalog halinde olan, ancak
ayni zamanda kabugun yasam dongiistintin siirekliligini saglayan bir tretim siireci
gelistirmek. Malzemeye 6zgii uygulanabilirlik 6zelliklerini kazandirarak, meyvenin
kendi karakterini ve doku uyumunu da yakaliyor. Bu siirecte elde edilen ilk sonuglar-
la birlikte, yenilik¢i malzemeyi liretmek ve deneysel olanlar1 tasarlamak i¢in uygun
makinelerin olmamasi ¢ok fazla ¢aligma gerektirmis.

Meyve kabugunun temin siireci horeca sektériinde faaliyet gosteren yerel Italyan
firmalar ile baglamis olup, talep arttikga meyve isleyen firmalara ulagilmas: hedefleni-
yor. Uretim igin gerekli iiriinler, diger tedarik zincirlerinden gelen iiretim atiklarinin
yeniden kullanimindauzmanlagmig Italyan yesil diisiinceli kimyasal iireticilerinden
temin ediliyor.

Francesca, yenilik¢i ve eko-siirdiiriilebilir dneriler iceren yeni endiistriyel yoniin
muhtemelen kirlilige nihai ¢6z{im olmadiginin altini ¢iziyor. Gezegenin korunmasi-
nin, sosyal sistemde bir degisiklik, daha az tiiketim ve satin aldiklarimiza daha fazla
duyarli olmadan gerceklesemeyecegini savunuyor. Bir tiretim stratejisinin, triiniin
6nemine, yeniden doniistiiriilmesine veya yasam dongiisii dayanikliligina gore hare-
ket ederek kendini yenileyen bir ekonomiye dayanmasi gerekiyor.

Gelismekte olan tiiketici profili hem kullanilan malzemelerin kalitesinde hem de
tedarik zincirinin izlenebilirliginde daha biiyiik garantiler aramakta ve hayvan refahi-
na daha duyarli ve egilimli. Bu nedenle deri ve/veya geleneksel kumaga alternatif mal-
zemelere talep artiyor. Onde gelen iiretim sirketleri daha uygun maliyetli geleneksel
malzemelerle siirekli bir karsilagtirma yaparken, agilmasi gereken en biiyiik engel or-
tak bir dil bulmak: Sirketlere, bu yeni biyomalzemeleri 6l¢gmek ve kullanmak i¢in pa-
rametrelere sahip olabilmeleri adina gereken destegi ve giincel araglar1 saglamak.

Verabuccia ¢aligmalarini 2021 Milano Tasarim Haftasi’'nda, WastEnders’1 Via Tor-
tona 27°deki Superstudio Pitrda, Tokyo Kiiltiir Enstitiisii Italyan Tasarim Giinii
2022°de, Techtextil of Messe Frankfurt’ta, Kéln'de Materials4Future’da ve Roma’daki
Phygital Sustainability Expo’nun tigiincii edisyonunda sergiledi.

Francesca Nori
Vérabuccia®

Vérabuccia®: Vérabuccia® was founded by Francesca Nori and Fabrizio Moiani, who gen-
erated a 100 % pineapple peel material, hence the name Ananasse™. The material belongs
to a new category different from leather or fabric that is aimed at a niche market segment,
high-end luxury.

Vérabuccia® offers possible new material solutions for fashion and design towards
circularity, the absence of plastic, and respect for nature and habitat. Through the re-
development of food waste and peels, they are no longer understood as waste but as
new resources. In practice, Vérabuccia® proposes new materials mainly from renew-
able inputs in nature. They optimize the use of secondary raw materials, not requiring
the breeding of animals and any consumption of new soil by reducing emissions, cre-
ating new waste, and favoring the use of chemical-organic substances. Many of them
are made with waste from other supply chains. The peculiarity is in the production
process: Compared to that used for the production of other material alternatives on
the market, it allows the material to maintain the initial visual appearance of the peel;
operating in a system that does not flatten or transform the aesthetics of the starting
vegetable product.

In many countries, pineapple waste, including the peel, is left to rot on the ground
with continuous emissions of harmful gasses into the air. On the other hand, the ma-
terial is long-lasting, aesthetically beautiful, and pleasant, indirectly recalling the sen-
sation of touching fine animal leather, such as reptile leather. The project, in continu-
ous metamorphosis, does not want to limit itself to the recovery of the pineapple peel
only but extends to the recovery of other inedible vegetable peels, particularly focus-
ing on those that are difficult to reuse and have long biodegradation. This is critical to
helping society embrace the values of a circular economy with low carbon emissions.
It contributes to the progress and definitively clearing through customs the conven-
tionality that materials must necessarily be copies or imitations in the aesthetic aspect
and the parameters of the already existing leathers or fabrics to be accepted in the
system and used permanently.

The industrial production process is on request and focuses on improving the con-
trol of material production and optimizing the use of raw materials to avoid the abuse
of mass production, optimize cost, and meet customers’ evolving needs. The path
taken is to develop a production process in dialogue with nature but, at the same time,
allows continuity to the life cycle of the peel. By making it acquire the characteristics
of applicability typical of materials, it also keeps the unique character of the fruit rec-
ognizable and the harmony of its texture. With the first results obtained, the absence
of machinery to produce the innovative material and to design experimental ones,
starting from those already existing on the market, took a lot of work.

The process of obtaining fruit peel material started from local Italian companies
operating in the horeca sector, and the goal is to reach fruit processing companies
with the increasing demand. The products necessary for the production are sourced
from Italian green-thinking chemical product houses, which are specialized in pro-
ducing new substances from the reuse of production waste from other supply chains.

Francesca highlights that the new industrial direction with innovative and eco-
sustainable proposals probably is not the final solution to pollution. The protection of
the planet cannot happen without a change in the social system, less consumerism,
and greater sensitivity to what we buy. A production strategy needs to be based on an
economy that intentionally regenerates itself by acting on the materiality of the prod-
uct, its reconversion, or its life cycle durability.

The emerging consumer profile is looking for greater guarantees both in the qual-
ity of the materials used and in the traceability of the supply chain and is more sensi-
tive and inclined towards animal welfare. It led to an exponential growth of alterna-
tive materials to leather and/or traditional fabric. While there is a continuous
comparison with more cost-effective traditional materials for the leading production
companies, the biggest obstacle to overcome is finding a common language, such as
providing support and updated tools to companies so that they can have parameters
to measure and use these new biomaterials. Another point that would make a differ-
ence is creating a network in the industry, companies or start-ups in the fashion sector
with the agri-food industry, with economic incentives and concessions targeting
companies that are willing to get involved.

Verabuccia has exhibited their works at Milan Design Week 2021, WastEnders at
the Superstudio Piti in Via Tortona 27, Tokyo Cultural Institute during the Italian
Design Day 2022, Techtextil of Messe Frankfurt, Materials4Future in Cologne and
the Phygital Sustainability Expo 3RD edition in Rome.
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VERABUCCIA®, ABAJUR ICIN KULLANILAN
ANANASSE™ MALZEMESINDEN PANELIN YANDAN
GORUNUSU, FOTOGRAF: VERABUCCIA® IZNIYLE
SIDE VIEW OF THE PANEL IN ANANASSE™
MATERIAL USED FOR A VERABUCCIA® LAMPSHADE,
PHOTO: COURTESY OF VERABUCCIA®

VERABUCCIA®, PROTOTIP CANTA TASARIMI,
FOTOGRAF: VERABUCCIA® IZNIYLE
VERABUCCIA®, PROTOTYPE BAG DESIGN,
PHOTO: COURTESY OF VERABUCCIA®

VERABUCCIA®, FARKLI RENK VARYASYONL ARINDA

ANANASSE™ MALZEMESI, FOTOGRAF: VERABUCCIA® IZNIYLE
ANANASSE™ MATERIAL SHOWN IN DIFFERENT COLOUR

VARIATIONS, PHOTO: COURTESY OF VERABUCCIA®
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COCOASOFT & COCOAHIDE, FOTOGRAF: SEVDA KAYA
COCOASOFT & COCOAHIDE, PHOTO: SEVDA KAYA

COCOASOFT €& COCOAHIDE, URUN ESNEKLIGINI GOSTEREN GORSEL, FOTOGRAF: SEVDA KAYA
COCOASOFT & COCOAHIDE, IMAGE SHOWING PRODUCT FLEXIBILITY, PHOTO: SEVDA KAYA
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CocoaSoft & CocoaHide: Ulkemizde kakao cekirdegi kabuklarinin atik olarak goriilme-
sive etkin sekilde degerlendirilmemesi nedeniyle bu alanda bir ibtiyag ve potansiyel giren
Sevda Kaya, yiiksek lisans tez ¢calismasinda kakao cekirdedi kabuklarini kullanarak bir
biyoplastik malzeme gelistirdi.

Tirkiye, kakao ¢ekirdegi ithalatinda diinyada sekizinci sirada bulunuyor. Kakao
gekirdeginin kavrulduktan sonra kullanilabilmesi i¢in kabugunun ayrilmas: gereki-
yor. Bu kabuklarin malzeme iiretiminde degerlendirilip yeniden iiriin déngiisiine gir-
meleri ve katma deger yaratmalar1 hem ekonomik hem de gevresel agidan 6nemli.
Geligtirilen biyoplastiklerin igerisinde kakao ¢ekirdegi kabuklarina ek olarak sadece
dogal, yenilebilir ve geri doniistiiriilebilir malzemeler kullaniliyor. Béylelikle bu bi-
yoplastiklerle tiretilen ve kullanim 6mri biten iiriinler ¢evreye herhangi bir zararlari
olmadan dogaya karisabiliyor.

Malzeme gelistirme siirecinde deneyselligin 6n planda oldugu Material Tinkering
metodu temel alinarak gastronomi alaninda kullanilan yéntem ve malzemeler biyop-
lastik tiretim siirecine uyarlaniyor. A¢ik kaynak tariflerden de yararlanarak mutfakta
kullanilan farkli malzemeler ve yéntemlerle bircok deneme ile tariflerini gelistiren
Sevda, tiim malzemeler tartilip iiretilse bile pisirme 1s1s1, karigtirma sekli ve hiz1 gibi
pek ¢ok degiskenin g6z 6niinde bulundurulmasi gerektigini, bu nedenle farkli 6lcek-
lerde iiretim yapmanin ve standard sonuglara ulasmanin zorlayict oldugunu belirti-
yor. Belirlenen iki tarifle iiretilen malzeme 6rnekleri, iiriine déniismeden 6nce yol
gosterici olmalari acisindan kullanicilarin malzeme algilar1 ve deneyimleri tizerine
caligmalar da siirece dahil ediliyor. Bu ¢aligmalar dogrultusunda malzemenin olasi
kullanim alanlar1 oyun ve spor alanlari, yalitim ve kaplama malzemesi, ambalaj ve
cocuk oyuncaklari olarak belirtilirken, mantar pano, laptop ve gozlitk kilif1 ve gesitli
ev aksesuarlari da 6nerilen tiriinler arasinda. Malzemenin iiriinlesme agamasi bu veri-
ler 15181nda gergeklesiyor olacak.

Malzeme iiretim siirecinde hammadde toplama konusunda Altinmarka ve Istanbul
Tarim Uriinleri firmalari, ayn1 zamanda Ozyegin Universitesi Gastronomi ve Mutfak
Sanatlar1 boliimii projeye destek oldu. Sevda, hem artan tiiketici farkindaligi, hem de
malzeme gelistirmede siirecin demokratiklestirilmesiyle tasarimcilarin tiretimde de-
neyselligi ve malzemede deneyimselligi 6n plana alan ¢aligmalar yapmasinin endiist-
riyel ilgiyi arttirdigini dile getiriyor. Onceden atik olarak griilen malzemelerin artik
katma deger yaratma potansiyelinin ortaya ¢ikmasi firmalarin kendi iiretim atiklarini
degerlendirmek i¢in isbirliklerine sicak bakmasini sagliyor.

Bilgiye ulasmanin daha kolay oldugu giiniimiizde, miigteri farkindalig: da tiiketicile-
rin satin alma tercihlerinde daha fazla degiskeni goz 6niinde bulundurmalar: ile artiyor.

Sevda Kaya

CocoaSoft &
CocoaHide

COCOASOFT €& COCOAHIDE, URUN AILESI, FOTOGRAF: SEVDA KAYA
COCOASOFT & COCOAHIDE, PRODUCT FAMILY, PHOTO: SEVDA KAYA

CocoaSoft & CocoaHide: Sevda Kaya, who sees a need and potential in this field because
cocoa bean shells are considered waste and not used effectively in our country, developed a
bioplastic material using cocoa bean shells in her master’s thesis.

Turkey ranks eighth in the world in cocoa bean imports. For the cocoa bean to be
used after roasting, its shell must be removed. Both economically and environmen-
tally, it is important that these shells are evaluated in material production, re-entering
the product cycle and creating added value. In addition to the cocoa bean shells, only
natural, edible, and recyclable materials are used in the developed bioplastics. In this
way, the products produced with these bioplastics and which have expired can be
mixed with nature without causing any harm to the environment.

Based on the Material Tinkering method, where experimentation is at the fore-
front of the material development process, the methods and materials used in gas-
tronomy are adapted to the bioplastic production process. Sevda, who has devel-
oped her recipes with many trials with different materials and methods used in the
kitchen by using open-source recipes, says that even if all the ingredients are
weighed and produced, there are many variables, such as cooking temperature and
mixing style. The speed must be considered, so producing at different scales and
achieving standard results is challenging. The material samples produced with the
two defined recipes are also included in the process to guide the users’ material per-
ceptions and experiences before they turn into products. In line with these studies,
the possible usage areas of the material are specified as playgrounds and sports
fields, insulation and coating material, packaging, and children’s toys, while cork-
board, laptop and eyeglass cases, and various home accessories are among the rec-
ommended products. The material’s productization phase will occur in light of
these data.

Altinmarka and Istanbul Tarim Uriinleri companies, as well as Ozyegin University
Gastronomy and Culinary Arts department, supported the project in collecting raw
materials in the material production process. Sevda states that both the increasing
consumer awareness, the democratization of the process in material development,
and the fact that designers carry out works that emphasize experimentation in pro-
duction and experientialism in materials increase industrial interest. The emergence
of the potential to create added value from materials that were previously seen as
waste enables companies to look forward to cooperation to evaluate their own pro-
duction wastes.

In today’s world, where information is easier to access, customer awareness is also
increasing as consumers consider more variables in their purchasing preferences.

BIO’C, TEK KULLANIMLIK BIYOPLASTIK URUN AILESI, FOTOGRAF: ZUMRA CETINLER
BIO’C, SINGLE USE BIO-PLASTIC PRODUCT FAMILY, PHOTO: ZUMRA CETINLER

Bio’C: Ziimra Cetinler, Bio’C projesiyle tek kullanimlik plastik tiiketiminin en yaygin
alanlarindan biri olan paket servis hizmetinde kullanilmak dizere portakal kabugu, so-
gan zar1 gibi atiklarla biyoplastikler iiretiyor.

Endiistri Uriinleri Tasarimi mezunu Ziimra Cetinler, Bio’C projesinde tek kulla-
nimlik plastiklerin su ekosistemine verdigi zarardan yola ¢ikarak buna en ¢ok neden
olan gida paketlemelerine alternatif olacak tek kullanimlik, biyo¢oziiniir paketler ta-
sarliyor. Petrol bazli plastiklerin yok olmasinin yiizyillar siirmesinin ve hi¢bir zaman
tamamen ¢Oziiniir olmamalarinin ekosistemdeki canlilarin yagam alanini yok ettigini
vurgulayan Cetinler, elde ettigi malzemenin tek kullanimlik plastik tiretiminin yay-
gin oldugu diger alanlarda da kullanilabilecegini belirtiyor.

Hem malzemenin kendisini, hem de sonug iiriinlerin tasarlandig bu siire¢te mal-
zemenin nasil davrandigini ve potansiyelini ortaya ¢ikararak deneme-yanilma ile en
elverigli sonuca variliyor, sonrasinda iiretim metotlar: ve iiriin formlari belirleniyor.

Projenin hayata gegirilmesi ve paket servis hizmeti veren restoranlar ile ig birligi
yapilabilmesi i¢in mevcut tiretim yontemleri iizerine bir AR-GE ¢alismas1 yapilmasi
gerekiyor. $u an i¢in yatirimei arayisinda olan tasarimci, son dénemde biyomateryal-
ler ve doga dostu tiretimler konusunda titketici farkindaliginin olugtugunu belirtse de
bu alanda dogru bilgiye ulasma konusunda sorunlar oldugunu dile getiriyor, kullani-
ciya igerik ve tiretim siireci hakkinda dogru bilgi vermenin 6nemine dikkat ¢ekiyor.

Bio’C projesi 2020 yilinda Dutch Design Week’te yer aldi. Su an Hollanda’nin
Maastricht kentinde’te bulunan Jan Van Eyck Academie’nin biinyesindeki malzeme
arsivi Future Materials Bank’in hem dijital hem de numuneleriyle fiziksel olarak
sergilenmekte.

Zumra Cetinler
Bio’C

Bio’C: With the Bio’C project, Ziimra Cetinler produces bioplastics with wastes such as
orange peel and onion skin to be used in the takeaway, which is one of the most common
areas of disposable plastic consumption.

Zimra Cetinler, a graduate of Industrial Design, designs disposable, biodegradable
packages that will be an alternative to food packaging,, based on the damage caused
by single-use plastics to the aquatic ecosystem in the Bio’C project. Emphasizing that
the destruction of petroleum-based plastics takes centuries and that they are never
entirely soluble, it harms the ecosystem, Cetinler states that the material she obtained
can also be used in other areas where single-use plastic production is common.

In this process, in which both the material itself and the final products are de-
signed, the most suitable result is reached by experiments by revealing how the mate-
rial behaves, and its potential. Then the production methods and product forms are
determined.

An R&D study on current production methods is required to implement the proj-
ect and cooperate with restaurants providing takeaway services. The designer, who is
currently in search of investors, states that there has been consumer awareness about
biomaterials and environmentally friendly productions recently, but expresses that
there are problems in reaching the right information in this field and draws attention
to the importance of providing the user with accurate information about the content
and production process.

The Bio’C project was featured at Dutch Design Week in 2020. The material archive
of Jan Van Eyck Academie in Maastricht, the Netherlands, is exhibited digitally and
physically with samples of the Future Materials Bank.
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Melis Baloglu
Project Pomace

Project Pomace: Biyobazl: malzemelerle bir dizi tasarim deneyi iceren, zeytin pirinasin-
dan biyomalzeme tiretmek disinda dongiisel ekonomi ve tasarim kavramlarin: ele alan,
Hollanda ve Tiirkiyeden tasarimc: ve iireticiler tarafindan yiiriitiilen ortak bir tasarim
aragtirmast.

Project Pomace: Learning Circularity from the Olive projesi 2019 yilinda Stimulerin-
gsfonds’un ¢agrisi sonrasinda hayata gecerek, dongiisel tasarim kavramu ile ilgili Hol-
landa’da yapilan caligmalari ve birikimini Tiurkiye'de de tartigmaya agmay1 amacglaya-
rak bir dizi atélye caligmasi ve seminerler ile baglad1. Projenin gorsel tasarimcisi olan
ve malzeme denemelerinde de yer alan Melis Baloglu, proje yiiriitiiciisii Serdar Asut’un
dongiisel tasarim yontemlerini kiiltiirel bir baglamda zeytin toplama pratiklerinden
yola gikarak hikayelestirdiginde, zeytinin déngii haritasini hazirlamaya karar verdik-
lerini dile getiriyor. Bu siirecte Egeli tasarimcilar olarak giinlitk yagamin bir pargasi
olan zeytin, zeytinyag ve zeytin agac1 hakkinda ciftgilerden, bilim insanlarindan ve
koylilerden ¢ok sey 6grendiklerini ve bu noktada zeytinin dongii sisteminde bazi par-
calarin aslinda yeterince iyi degerlendirilmedigini fark ettiklerini belirtiyor. Bir atik
olarak goriilen ve fazla miktarlarda mevcut olan pirina ile pelet yapiliyor ve yakildi-
ginda ytiksek enerji meydana getiriyor.

Uriine doniisme agamasinda oldukga deneysel bir yéntem izleyen proje ekibi, hig-
bir 6n kabul olmadan malzemeyi yeniden kesfediyor ve bu siiregte tiim ekibin dahil
oldugu disiplinlerarasi bir is birligi bagliyor. Caligma arkadaslari ile aralarindaki ba-
gin dnemini vurgulayan Melis, bazen iiriinii bir levhaya dékmek igin alt1 kola ihtiyag
duyduklarini, pirinay1 elerken kokudan yorulduklarini, kimi zaman da ¢atlayan ya da
kiiflenen iiriinler ile karg: kargiya kaldiklarini belirtiyor. Dogay1 daha iyi anlamak ve
oyuna dahil olmak, bir cocuk kadar merakli olmayi gerektiriyor.

Serdar Asut, Iris Jonsthovel, Melis Baloglu, Friso Gouwetor, Emre Gonliigiir, Betiil
Hafizoglu, Yaman Umut Bilir ve Elif Tekcan'dan olusan ekibiyle Project Pomace Izmir
Biiyiiksehir Belediyesi, Karaburun Belediyesi, Olive Academy ve Izmir Ekonomi Uni-
versitesi’nin is birligi ve Creative Industries Funds NL (Het Stimuleringsfonds Crea-
tieve Industrie) destegiyle hayata gecti.

“Bir tiriinii atik {iretmeden, yagam siiresini gesitli katkilarla uzatarak ve pargali bir
sekilde iiretmek miimkiin ise hala gizgisel iretim yontemlerini takip etmek niye?” so-
rusundan hareket eden Melis, ¢evresel sorunlari ¢6zmek adina tasarim siiresince ha-
talar1 sevmek, malzeme ile yeniden oynamayi 6grenmek gerektigini savunuyor. Biyo-
malzeme ile iiretmek isteyen tasarimcilarin, start-up’larin, kurumlarin vergi
muafiyeti gibi yéntemlerle desteklenmesi gerektigini vurgulayarak, boyle bir ortamda
tasarimin roliiniin daha erisilebilir, daha kapsayici triinler tasarlamak ve iriinlerin
hikéyelerini de tiikketiciye anlatmak olmasi gerektigini ekliyor.

Project Pomace, Dutch Design Week 2020 ve 2021, Design Week Tiirkiye 2021, Ma-
terial District Rotterdam 2020 ve Good Design Izmir-6’da yer ald..

Project Pomace: A collaborative design research conducted by designers and manufactur-
ers from the Netherlands and Turkey, including a series of design experiments with bio-
based materials, dealing with circular economy and design concepts apart from producing
biomaterials from olive pomace.

Project Pomace: Learning Circularity from the Olive project was launched in 2019
after the call of Stimuleringsfonds and aimed to re-evaluate the outputs of the studies

conducted in the Netherlands on the concept of circular design in Turkey. Melis
Baloglu, the visual designer of the project and also took part in the material trials,
states that when she narrated the cyclical design methods of the project coordinator
Serdar Asut, based on olive harvesting practices in a cultural context, they decided to
prepare the olive cycle map. She states that in this process, as Aegean designers, they
learned a lot from farmers, scientists, and villagers about olives, olive oil, and the olive
tree, which are a part of daily life. They realized that some parts of the olive cycle sys-
tem were not evaluated well enough. Pellet is made with pomace, which is seen as a
waste and is present in large quantities, and it creates high energy when burned.

The project team follows a highly experimental method in designing a product by
rediscovering the material without any pre-acceptance. An interdisciplinary collabo-
ration involving the whole team begins in this process. Emphasizing the importance
of the bond between them and her colleagues, Melis states that sometimes they need
six arms to pour the product on a plate, they get tired of the smell while sifting the
pomace, and sometimes they are faced with cracked or moldy products. Understand-
ing nature better and being involved in process requires being as curious as a child.

The team consisting of Serdar Asut, Iris Jonsthovel, Melis Baloglu, Friso Gouwe-
tor, Emre Gonlugiir, Betill Hafizoglu, Yaman Umut Bilir and Elif Tekcan, Project
Pomace is a collaboration between Izmir Metropolitan Municipality, Karaburun Mu-
nicipality, Olive Academy and Izmir University of Economics and Creative Indus-
tries. It was implemented with the support of Funds NL (Het Stimuleringsfonds Cre-
atieve Industrie).

“If it is possible to produce a product in parts without producing waste by extend-
ing its lifespan with various additives, why still follow linear production methods?”
Melis argues that in order to solve environmental problems, it is necessary to love
mistakes and learn to play with materials again during the design process. Emphasiz-
ing that designers, start-ups, and institutions that want to produce with biomaterials
should be supported by tax exemption, she adds that the role of design in such an en-
vironment should be to design more accessible, more inclusive products and to tell
the stories of the products to the consumers.

Project Pomace was in Dutch Design Week 2020 and 2021, Design Week Turkey
2021, Material District Rotterdam 2020, and Good Design Izmir-6.

PROJECT POMACE, URUNLER: ELIF TEKCAN,
FOTOGRAF: YAMAN UMUT BILIR

PROJECT POMACE, PRODUCTS: ELIF TEKCAN,
PHOTO: YAMAN UMUT BILIR

PROJECT POMACE, URUNLER: MELIS BALOGLU,
FOTOGRAF: YAMAN UMUT BILIR

PROJECT POMACE, PRODUCTS: MELIS BALOGLU,
PHOTO: YAMAN UMUT BILIR

PROJECT POMACE, URUNLER: MELIS BALOGLU,
BETUL HAFIZOGLU FOTOGRAF: YAMAN UMUT BILIR
PROJECT POMACE, PRODUCTS: MELIS BALOGLU,
BETUL HAFIZOGLU PHOTO: YAMAN UMUT BILIR

ZEYTININ DONGUSU: ZEYTININ DONGUSEL URETIM HARITASI.
CIRCULARITY OF OLIVE: CIRCULAR PRODUCTION MAP OF OLIVE
KAYNAK SOURCE: ASUT; S.6¢BALOGLU, M. (2022). POMACE:
LEARNING CIRCULARITY FROM THE OLIVE. EDS. SERDAR ARSUT,
MELIS BALOGLU, EMRE GONLUGUR. P. 134-135
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OnMateria: OnMateria, Isveg merkezli, nesneler ve tasarim damgsmanh konusunda
uzmanlasmas, tasarim ve farkindalik yoluyla olumlu degisimi hizlandiran siirdiiriilebi-
lir bir tasarim stiidyosu. 2019'da Lola Buades, Eléa Nouraud ve James Dart tarafindan,
Uriin Tasarimi'ndaki yiiksek lisanslar: strasinda tamgstiktan sonra kuruldu ve gezegene,
insan dostu tasarima duyulan tutkuyla, ustalikla sekillendirilmis giinliik nesneler ve ¢ok
yonlii hikdyelerle sekillendi.

Spor ekipmani endiistrisinde kullanilan kompozit malzemelerin cevreye verdigi
zarardan endise duyan OnMateria, son sekiz yildir performans diigiik gevresel etkiy-
le birlestirmek igin bir biyokompozit malzemenin nasil olugturulacagini arastirtyor.
Snowboard ve bisiklet iskeleti yapmanin yaygin bir yolu, sirasiyla cam elyaf1 veya kar-
bon elyafi, yitksek dayanikliliga sahip hafif ve performans malzemeleri kullanmak.
Elyaf katmanlar1 epoksiyle birbirine baglanir; bu malzemelerin tiretimi zehirlidir ve
islenmesi tehlikelidir. Epoksi tiim katmanlar1 kalic1 olarak birlestirdiginden nihai
urind geri doniistiirmek zordur ve milyonlarca spor ekipmanini émriiniin sonunda
zehirli bir atik haline getirir. Tasarimcilar, kigin dag yamaclarinda ve yazin kiy1 bolge-
lerinde krizin doga sporlarini sevenler igin ¢ok kisisel oldugunu ve bu hobilerin ¢evre
tizerinde etkisi bulundugunu vurguluyorlar.

DuoLin, su anda spor ekipmani endiistrisinde kullanilan standart toksik malzeme-
lerin yerini alacak biyokompozitler olusturmak i¢in siirekli bir aragtirma projesi. Ye-
nilenebilir bir kaynak olmas1 ve bir¢ok iklimde sadece 100 giinde bol miktarda biiyii-
mesi, karbonu tutaraktoprag: zenginlestirmesi acisindan 6zellikle keten veya keten
tohumu kullanimina odaklaniliyor. Tohumdan gévdeye ve hatta regineye kadar bu
bitkinin her yeri kullanilabilir. Saplari, bitki tohumundan ¢ikarilan pamuktan, tohum
yagindan veya mukustan (Miisilaj) daha giiglii ve gelecekte su anda yaygin olarak kul-
lanilan toksik, yenilenemeyen malzemelerin yerini alacak sofistike biyopolimerler
halinde iglenebilir. Keten ayrica pamuga gore ¢cok daha az suya ve bocek ilacina ihti-
ya¢ duyuyor, bu da onu hem ¢evresel hem de ekonomik acidan daha siirdiiriilebilir bir
iiriin haline getiriyor.

%100 keten bir kask tasarlama fikrinden yola ¢ikarak, biyomalzemelerin ¢esitlili-
gini vurgulamak i¢in keten bitkisinin tiim yan driinlerinin kullanilabilecegi yollar
arastirildi. Bu agamada, kullanilan bitkinin farkli ham kisimlar1 déniistiiriildii. Orne-
gin, tasarlanan kaskin kayiglar1 dokuma kumagtan yapild: ve fiberle takviye edildi.
Malzeme aragtirmasi ve tasarim siireci, keteni spor endiistrisine sokma ana hedefiyle
yuriitiilityor. Bu dogrultuda keteni zehirli malzemelere kars: tistiin bir alternatif ola-
rak uyarlama fikri, ekibi farkli spor ve ekipman parcalariyla ¢aligmaya yoneltti. El
yapimu kasktan ilk 6grenilenlerin ardindan, hélihazirda iiretilmis keten tekstillerin
biyo-bazli plastiklerle yapistirilmasiyla yeni biyokompozitler yapildi. Yeni malzeme-
ler yeni potansiyelleri aciga ¢ikardi: Mevcut malzemelere gore yeterli giig, esneklik ve
form kazanma 6zellikleri bisiklet selesi tasarimlari i¢in ilham kaynag oldu. Ekip, nes-
neyi ve malzeme tasarimini birbirine baglayarak liflerin katmanlanmasiyla oynad..
Sonug, gelecek vaat eden bir kombinasyon, kaliplanabilir, esnek ve su gegirmez bir
deri/kaucuk alternatifi oldu. Bu yenilik¢i malzemeyi mevcut iiretim tekniklerine yak-
lagtirmak i¢in, biyokompozitin dogal esnekligini alarak, performans, maliyet ve este-
tik arasinda dogru dengeyi saglayabilen bisiklet iskeleti ortaya ¢ikti. Aragtirmanin
sonraki agsamasinda, daglardaki karin siirekli azalmasiyla yesil iriinlere duyulan ihti-
yacin 6ne ¢iktig1 bir pazar olan kis sporlarina odaklanildi. Bu amagla ortaya ¢ikan
Baked déngiisel bir snowboard tasarimi.

Aragtirma, AB INTERREG tarafindan finanse edilen kanallar arasi bir eko-kiime-
lenme projesi olan BRIDGFE’in (Gelisen Yesil Ekonomilerde Bina Aragtirmasi) bir
parcasi olarak Birlesik Krallik’ta basladi. Koruyucu képiik ve dayanikli dig kabuk
malzemelerinin gelistirilmesine yardimei olan keten tohumu yagindan biyoregineler
ve yapistiricilar gelistiren ortaklar ile ¢alisildi. OnMateria, arastirma projesinin ba-
sindan beri CELC Masters of Linen gibi keten organizasyonlarindan, iireticilerden ve
tedarikgilerden uzmanlarla is birligi icinde ¢alistyori. Bunlardan birisi, Isvigre mer-
kezli yiiksek performansli uygulamalar i¢in stirdiiriilebilir dogal elyaf kompozitlerin-
de lider bir uzman olan Bcompi. OnMateria, bu yenilenebilir kaynak etrafinda yeni
isler yaratan endistriler arasinda ortakliklar kurmay1 hedefliyor. Artik aragtirma aga-
masindan uygulamaya gecerken ol¢eklenebilirligi gosterecek ortaklar ariyor. Sekeor-
deki yeni olasi ortakliklar, bu yeni malzeme bilesimlerinde olusturulan iriinlerin
daha fazla insan i¢in daha iyi stirdiiriilebilirlik se¢enekleri sunmasini saglayacak.

2012 yilinda projenin baglangicindan bu yana spor sektoriinde siirdiiriilebilir ¢6-
ziimlere yonelik bir artig oldu. Lola ve Eléa, son zamanlarda spora ve a¢ik hava yaga-
mina olan ilginin istikrarli bir sekilde artmasiyla birlikte pazarin bu tiir bir ¢6ziime
hazir oldugunu digiiniiyorlar. Piyasada tamamlayici yeni siirdiiriilebilir malzemeler,
yenilikgi ¢ekirdek ahsaplar ve daha ¢evre dostu epoksi tiirii “yapistiricilar” gibi daha
az zehirli ¢6ztimler olsa da, bir kez birlestirildiginde yine de geri déniistiiriilemez bir
iiriin elde ediliyor. Ote yandan, birgok pargadan olusan tam déngiisel bir snowboard,
tamir edilmeye, degistirilmeye ve geri doniistiiriilmeye olanak taniyor.

OnMateria’nin dongiisel snowboard tasarimi, 2021’de Malmé'de diizenlenen Gii-
ney Isveg Tasarim Giinleri’'nde sergilendi.

OnMateria
Duolin

OnMateria: OnMateria is a sustainable design studio based in Sweden, specializing in ob-
jects and design consultancy, catalyzing positive change through design and awareness.
Founded in 2019 by Lola Buades, Eléa Nouraud, and James Dart, after meeting each other
during their master’s in Product Design, with a passion for the planet and human-friendly
design that results in everyday objects shaped with ingenuity and well-rounded stories.

Alarmed by the toxicity of the composite materials used in the sports equipment in-
dustry, OnMateria has been researching how to create a biocomposite material to com-
bine performance with low environmental impact for the past eight years in a series of
projects. A common way to make sport equipment is with fiberglass or carbon fibers,
light and performative materials with high durability. Layers of the fibers are bonded
together with epoxy; these materials are toxic to manufacture. As the epoxy joins all the
layers permanently, it is difficult to recycle the final product, making millions of pieces
of sports equipment a toxic waste prospect at the end of life.

DuoLin is a continuous exploration to create biocomposites to replace standard toxic
materials used at the moment in the sports equipment industry. The focus has been
specifically on the use of flax, or linseed, because they are a renewable resource and
grow abundantly in many climates in only 100 days, sequestering carbon and enrich-
ing the soil. From the seed to the stem and even the resin, every part of the plant can
be used. Its stems are stronger than cotton, seed oil, or mucus (Mucilage) extracted
from the plant seed and can be processed into sophisticated biopolymers to one day
replace the toxic, non-renewable materials in wide use currently. Flax also needs far
less water and pesticide than cotton, making it a more sustainable crop, both environ-
mentally and economically.

The research started in the United Kingdom as part of BRIDGE (Building Research
In Developing Green Economies), a cross-channel eco-cluster project funded by EU
INTERREG. Starting with the idea of designing a 100 % flax helmet, the ways that all
byproducts of the flax plant could be used were investigated, looking to determine the
diversity of biomaterials. In this initial research, they transformed different raw parts of
the plant that was created. For example, the woven fabric straps and fiber reinforcement
of the designed helmet. Making the material research and the design process go hand in
hand in a linked iterative process with the main goal of introducing flax into the sports
industry. Adapting the scenario of putting the flax material into a context that could be
out- standing against toxic alternatives has brought the team to work with different
sports and equipment pieces. After the first learnings from the handmade helmet, they
focused on combining already manufactured flax textiles and bio-based plastics. The
new materials showed potential: enough strength, flexibility, and shape- forming
properties over existing materials, and these qualities were inspiring to explore bike
saddle designs. The team played with the layering of the fibers, connecting the object
and the material design. The result was a promising leather/rubber alternative but
still was a too inefficient process to bring to production. In order to bring this innova-
tive material closer to existing manufacturing techniques, they decided to experiment
designing a bike frame. As the inherent flexibility of the new biocomposite could
bring the right balance be- tween performance, cost, and aesthetics. At a later stage of
the research, the focus was on winter sports, which is a market with a deep under-
standing of the need for greener products by the constant decrease in snow. Baked is
a circular snowboard design.

There have been collaborations with experts from the beginning of the research proj-
ect from flax organizations, such as CELC Masters of Linen, producers, and suppliers.
One significant collaboration is with Bcomp, a leading expert in sustainable natural fi-
ber composites for high-performance applications based in Switzerland. OnMateria
aims to create partnerships across industries that create new businesses around this re-
newable resource. They are now looking for partners to show scalability while jumping
from research to reality. New possible partner- ships in the industry will enable products
created in these new material compositions to offer better sustainability choices for
more and more people.

There has been a boost toward sustainable solutions in the sports sector since the
start of this project in 2012. Lola and Eléa think that the market is ready for this kind of
solution, together with a steady increase in interest in sports and outdoor life that is
more climate conscious in recent years. Even though there are some less toxic solutions
in products out there, such as finding complementary new sustainable materials, inno-
vative core woods, and more eco-friendly epoxy “glues” that have appeared in the mar-
ket, once combined, the result are still that we see mostly non-circular products avail-
able today. On the other hand, OnMateria is developing a fully circular snowboard with
many parts that can be repaired, replaced and are recyclable.

OnMateria’s circular snowboard design was exhibited during the Southern Sweden
Design Days in Malmé in 2021.

ONMATERIA, ‘BRIDGE’ I§ BIRLIGI SIRASINDA INGILTERE’DE KETEN TARLARLARINI ZIYARET EDERKEN, FOTOGRAF: ONMATERIA STUDIO IZNIYLE
ONMATERIA, VISIT A FLAX FIELD IN ENGLAND DURING THE COLLABORATION WITH ‘BRIDGE;, PHOTO: COURTESY OF ONMATERIA STUDIO

ONMATERIA, %100 KETENDEN YAPIL AN BISIKLET KASKI, FOTOGRAF: ONMATERIA STUDIO IZNIYLE
ONMATERIA, CONCEPTUAL BIKE HELMET MADE OF 100% FLAX, PHOTO: COURTESY OF ONMATERIA STUDIO

ONMATERIA, KETEN TEKSTIL VE BIYOPLASTIK ILE URETILEN MODULER BORU KESITI, FOTOGRAF: ONMATERIA STUDIO IZNIYLE
ONMATERIA, CROSS SECTION OF THE MODULAR TUBE PRODUCED WITH FLAX TEXTILE AND BIOPLASTICS, PHOTO: COURTESY OF ONMATERIA STUDIO

ONMATERIA, BAKED YENILENEBILIR MALZEMELERDEN YAPILMIS VE KULLANIM OMRUNUN SONUNDA BILESENLERINE AYRILMASI ICIN TASARL ANMIS SNOWBOARD, FOTOGRAF: ONMATERIA STUDIO IZNIYLE
ONMATERIA, CIRCULAR SNOWBOARD, PHOTO: COURTESY OF ONMATERIA STUDIO
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