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ONSOz

Doga, milyonlarca yillik evrim siireci boyunca enerji verimliligi, surdirilebilirlik ve islevsellik
acisindan optimize edilmis ¢oziimler gelistirmistir. Glinimuzde, hizla artan gevresel sorunlar ve
surdurilebilirlik arayislari, insan yapimi sistemlerin doganin bilgi birikiminden ilham alarak
yeniden tasarlanmasini gerektirmektedir. Bu baglamda biyotasarim, tasarim, temel bilimler,
muhendislik ve biyoteknoloji gibi disiplinleri bir araya getiren yenilikci ve bitilincil yaklasimlar
sunmaktadir. Biyotasarim, yalnizca bir tasarim yoéntemi degil, ayni zamanda dogayla
kurdugumuz iliskiyi yeniden tanimlayan bir felsefi yaklasimdir.

1.Biyotasarim Zirvesi ve Sempozyumu, biyotasarimin egitimdeki roli, biyoteknoloji ile etkilesimi
ve mimarlik/mihendislik ¢6zimleri (izerine kapsamli bir tartisma platformu sunmayi
amaclamaktadir. Sempozyumun diizenleyicileri arasinda olan Tirkiye Biyotasarim Takimi (TBT),
ortak bir arastirma, calisma ve proje gelistirme platformu olarak, Mayis 2016'dan bu yana,
interdisipliner iliskilerin glicyle biyotasarim alaninda siirdirilebilir bir ¢evre icin calismalar
yurGtmektedir. Takim, Ulke genelinde farkli disiplinlerden bireyleri biyotasarim bashg altinda
bulusturarak konu hakkindaki farkindalgi arttirmak, 6grenci yetistirmek ve egitime destek vermek
hedefleriyle diizenli olarak Biyotasarim Atodlyeleri ve cesitli egitimler gerceklestirmekte, cesitli
firmalarla ortaklasa AR-GE calismalari yliritmektedir. Yakin zamanda dernekleserek Biyotasarim
Aragtirmalari Dernegi catisi altinda faaliyetlerini genisleten TBT, bu alanda ¢alisan geng
arastirmacilar ve 6grencilerle daha genis bir etki alanina ulasmayi hedeflemektedir. Takim,
yetistirdigi 6grencilerin, yeni ve geng Uyelerin katihmiyla biyimektedir. Bu sempozyum da,
paydaslarindan da biri olan geng girisimci Biop Biotech firmasi gibi, bu alanda ¢alisan ve yetisen
ogrencileri ile ortak olarak hayata gecirilmistir. Alaninda uzman akademisyenler, tasarimcilar ve
arastirmacilari, biyotasarimin gelecegini sekillendiren glincel yaklasimlar izerine fikir aligverisinde
bulunmak Uzere bir araya getirmesinin yani sira 6grenciler tizerinde dnemli bir etki yarattigini

distinliyoruz.

"Biyotasarimda Egitim, inovasyon ve Gelecek Perspektifleri" bashkli ilk oturumda, biyotasarimin
disiplinlerarasi egitim modelleri ve slrdirilebilir inovasyon sirecleriyle olan etkilesimi
tartisiimistir. Gindmiuizde, biyotasarim egitimi yalnizca teknik bir bilgi aktarimini degil, ayni
zamanda vyaratici disiinme ve dogayla is birligi icinde Uretim yapabilme becerisini de
icermektedir. Bu oturum, biyotasarimin gelecegini sekillendiren egitim modelleri ve girisimcilik
yaklasimlarini ele alarak, disiplinler arasi is birliginin sundugu firsatlari kesfettirmeyi hedeflemistir.
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"Mikrobiyal Biyoteknoloji, Biyofabrikasyon ve Biyomalzemeler" oturumu, biyotasarimin
malzeme boyutuna odaklanmaktadir. Mikroalgler, miselyum ve bakteriler gibi biyolojik sistemler,
biyomalzeme Uretimi ve biyofabrikasyon sireclerinde giderek daha fazla kullaniimaktadir.
Biyoteknolojik gelismelerin sundugu yeni malzeme uretim teknikleri, strdirilebilirlik acisindan
devrim niteligindedir. Bu oturumda, biyomalzemelerin tasarim diinyasina nasil entegre edildigi
yenilikgi ¢coziimler tGzerinden izlenmistir.

"Mimarlik ve Biyoteknoloji Ara Kesitinde Tasarim ve Miihendislik Céziimleri" baslikli oturum,
biyotasarimin mimarlik ve mihendislik alanlarindaki pratik yansimalarini incelemistir.
Biyoteknolojinin, hesaplamali tasarim ve dijital Uretim yontemleriyle birleserek nasil
slrdirilebilir ve dogayla uyumlu yapilar ortaya cikarabilecegi, evrimsel algoritmalar, biyosensor
sistemleri ve dogadan ilham alan form Uretim yontemlerinin gelecegin mimarisinde nasil bir rol
oynayabilecegi tartisiimistir.

Sempozyumun en interaktif bolimlerinden biri olan Ideathon ise farkli disiplinlerden gelen
katihmcilarin probleme dayali 6grenme modeli cercevesinde is birligi yapmalarina olanak tanimis;
biyotasarimin sundugu imkanlar Gzerinden gercek diinya problemlerine yonelik yenilik¢i ¢c6ziim
Onerileri gelistirme konusunda farkindalik saglamistir.

Dogadan o6grenmek ve dogayl o6grenmek arasindaki bu yolculukta, bu sempozyumun
biyotasarimin gelecegini kesfetmenin ilk adimi olmasi iimidini tagiyoruz.

Diizenleme Kurulu

Mart 2025
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FOREWORD

Nature has developed optimized solutions in terms of energy efficiency, sustainability, and
functionality over millions of years of evolution. Today, the rapid increase in environmental
challenges and the search for sustainability necessitate the redesign of human-made systems by
drawing inspiration from nature’s accumulated knowledge. In this context, bio-design offers an
innovative and holistic approach that brings together disciplines such as design, fundamental
sciences, engineering, and biotechnology. However, bio-design is not just a design method; it is
also a philosophical approach that redefines our relationship with nature.

The 1st Bio-Design Summit and Symposium aims to provide a comprehensive discussion platform
on the role of bio-design in education, its interaction with biotechnology, and its applications in
architecture and engineering. One of the organizing bodies of the symposium, the Bio-Design
Team Turkey (TBT), has been conducting interdisciplinary research and projects in the field of
bio-design since May 2016, working towards a sustainable environment through the power of
collaboration across disciplines. TBT regularly organizes Bio-Design Workshops, educational
programs, and R&D collaborations with various companies to raise awareness, train students, and
support education in this field. Recently, the team has expanded its activities under the Bio-
Design Research Association, aiming to reach a broader audience by engaging young researchers
and students. Growing with the participation of its trained students and new members, TBT
continues to make significant contributions to the field.

This symposium has been realized in collaboration with emerging students and professionals in
bio-design, including Biop Biotech, an entrepreneurial partner in this field. We believe that this
event not only brings together expert academics, designers, and researchers to exchange ideas
on cutting-edge bio-design approaches but also has a profound impact on students, fostering
their engagement in the field.

The first session, "Education, Innovation, and Future Perspectives in Bio-Design", explored
interdisciplinary education models and the interaction between bio-design and sustainable
innovation processes. Today, bio-design education goes beyond technical knowledge transfer; it
cultivates creative thinking and the ability to collaborate with nature in production processes.
This session examined the education models and entrepreneurial approaches that shape the
future of bio-design, uncovering the opportunities offered by interdisciplinary collaboration.
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The session "Microbial Biotechnology, Biofabrication, and Biomaterials" focused on the material
aspect of bio-design. Biological systems such as microalgae, mycelium, and bacteria are
increasingly being used in biomaterial production and biofabrication processes. Advances in
biotechnology have introduced revolutionary material production techniques, particularly in
sustainable material development. This session highlighted how biomaterials are integrated into
the design world through innovative solutions.

The session "Design and Engineering Solutions at the Intersection of Architecture and
Biotechnology" examined the practical applications of bio-design in architecture and engineering.
The discussions revolved around how biotechnology, computational design, and digital
fabrication methods can contribute to the creation of sustainable and nature-integrated
structures. Topics such as evolutionary algorithms, biosensor systems, and nature-inspired form-
generation methods were explored in terms of their potential impact on the future of
architecture.

One of the most interactive parts of the symposium, Ideathon, allowed participants from various
disciplines to collaborate within a problem-based learning model. Through this session, attendees
gained awareness of bio-design’s potential to address real-world challenges and developed
innovative solutions inspired by nature.

On this journey of learning from nature and learning about nature, we hope this symposium
serves as an important first step in exploring the future of bio-design.

Symposium Organizing Committee

March 2025



Acilis Sunusu / Openning Session

T.Didem Altun & Feyzal Ozkaban - “Biyotasarim: Dogayla isbirligi iginde Tasarim Yaklasimlari”

Didem Altun & Feyzal Ozkaban - “Biodesign: Design Approaches in Collaboration with
Nature”
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BiYOTASARIM: DOGAYLA iSBiRLiGi iCINDE TASARIM YAKLASIMLARI

T.Didem AKYOL ALTUN
Prof.Dr., Dokuz Eyliil Universitesi, Mimarlik Fakiltesi, Mimarlik B8Iim{, izmir
didem.akyol@deu.edu.tr, ORCID: 0000-0001-7938-3961

Feyzal OZKABAN
Dog¢.Dr., Dokuz Eylil Universitesi, Mimarlk Fakiltesi, Mimarlk B&lim, izmir,

feyzal.ozkaban@deu.edu.tr, ORCID: 0000-0002-2436-6520

Biyomimikri doganin milyonlarca yillik evrim silireci boyunca gelistirdigi ¢coziimleri, insan yapimi
sistemlere uyarlayarak inovatif ve sirdirulebilir tasarim siiregleri gelistirmeyi amaclar. Enerji
kullanimindan malzeme geri dénisiimiine, optimizasyondan dayaniklihga kadar bircok alanda
benzersiz ilkeler sunan doga, tasarimcilar icin ylzyillardir yol géstericidir. Biyotasarim ise, dogayi
yalnizca bir ilham kaynagi olarak gérmekten 6te, onunla uyum icinde calisan, canli ve cansiz
sistemlerle bitlinlesen bir tasarim yaklasimi ve giincel bir arastirma alanidir.

Biyomimetik yaklasim; bicimsel, fizyolojik ve davranissal esinlenmeler olmak lizere lg¢ temel
kategoride ele alinir. Bu yaklasimlarin mimarlik ve mihendislik alanlarindaki yansimalari,
Gaudi’nin organik formlarindan Frei Otto’nun gerilim yapilarinda dogadan esinlenmesine,
biyoplastik Uretiminden bakterilerle is birligi icinde gelistirilen malzemelere kadar genis bir
yelpazeye sahiptir.

Biyotasarim, taklidin 6tesinde geger, optimizasyon, geri donlisum, islevsellik, dayanikhlik ve is
birligi ilkeleri, biyotasarimin temel taglarini olugturur. Doganin buttncul ilkelerini benimseyerek
enerji verimliligi, atik yonetimi ve ekolojik uyum gibi unsurlari da tasarim sirecinin merkezine alir,
minimum enerji kullanimiyla maksimum verimlilik saglamayi, atiklari yeniden degerlendirmeyi ve
dogal sireclerle uyum icinde calisan sistemler Uretmeyi hedefler. Bu baglamda, sadece
biyomimetik degil biyoisbirlik¢i bir tasarim yaklasimi ile bakteriler, mantarlar ve algler gibi
mikroorganizmalarla ortak ¢alisarak yeni nesil biyomalzemelerin gelistirilmesine 6nciilik eder.

Gunlmuz dinyasinda hizla artan cevresel sorunlar karsisinda, yenilik¢i tasarim ¢oéziimlerine yon
veren biyotasarim ve biyomimikri yaklagimlari, ekolojik dengeyi gozeterek hem islevselligi hem de
estetigi harmanlayan sirdurilebilir projelerin gelismesine katki saglamaktadir.

Biyotasarim Arastirmalari Dernegi BIOP Biotech
info@biodesignteam.com info@biopbiotech.com
www.biodesignteam.com www.biopbiotech.com
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Anahtar Kelimeler: biyotasarim, biyomimikri, biyoisbirlik¢i tasarim

BIODESIGN: DESIGN APPROACHES IN COLLABORATION WITH NATURE

Biomimicry aims to develop innovative and sustainable design processes by adapting nature’s
solutions, refined over millions of years of evolution, into human-made systems. Nature, which
offers unique principles in various fields such as energy use, material recycling, optimization, and
resilience, has served as a guiding force for designers for centuries. Bio-design, on the other hand,
goes beyond merely drawing inspiration from nature; it is a design approach and contemporary
research field that integrates both living and non-living systems in harmony with nature.

The biomimetic approach is categorized into three main types: formal, physiological, and
behavioral inspirations. These approaches manifest in architecture and engineering, ranging from
Gaudi’s organic forms to Frei Otto’s tension structures, from bioplastic production to the
development of bioengineered materials in collaboration with bacteria.

Bio-design transcends simple imitation, embracing principles such as optimization, recycling,
functionality, resilience, and collaboration as its core foundation. By adopting nature’s holistic
principles, bio-design integrates energy efficiency, waste management, and ecological adaptation
into the design process. It aims to maximize efficiency while minimizing energy use, repurpose
waste, and create systems that function in harmony with natural processes. In this context, bio-
design pioneers the development of next-generation biomaterials not only through biomimicry
but also through a bio-collaborative design approach, working in cooperation with
microorganisms such as bacteria, fungi, and algae.

In the face of rapidly escalating environmental challenges, biomimicry and bio-design drive
innovative design solutions that balance functionality and aesthetics while preserving ecological
equilibrium. These approaches contribute to the advancement of sustainable projects that are
both resilient and adaptable to the changing needs of our planet.

Keywords: bio-design, biomimicry, bio-collaborative design

Biyotasarim Arastirmalari Dernegi BIOP Biotech
info@biodesignteam.com info@biopbiotech.com
www.biodesignteam.com www.biopbiotech.com
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Oturum 1: Biyotasarimda Egitim, inovasyon ve Gelecek Perspektifleri

Session 1: Education, Innovation and Future Perspectives in Biodesign

Moderator / Moderator:
Prof. Dr. T. Didem Altun

Konusmacilar / Speakers:

1.0zge Andig Cakir — “Yesil Girisimcilik ve Ornekler”
Ozge Andic Cakir — “Green Entrepreneurship and Examples”
2.0nur Kirddk — “Tasarim Disiplinleri ile Biyoteknolojinin Kesisimi: Yenilik¢i is Modelleri”

Onur Kirdék — “Intersection of Design Disciplines and Biotechnology: Innovative Business
Models”

3.Secil Yagh — “Tasarimla iligkili Disiplinlerde Biyotasarim Egitimi”
Secil Yagl — “Biodesign Education in Design-Related Disciplines”
4.Tugce Dogan — “Mihendislik Egitiminde Biyotasarim ve Biyokompozitler”
Tugge Dogan — “Biodesign and Biocomposites in Engineering Education”
5.Tiirkan Ercan Ozaydin — “Egitimde Yenilikgi Tasarim Yaklagimi: Biyomimikri”

Tiirkan Ercan Ozaydin — “Innovative Design Approach in Education: Biomimicry”
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YESIL GiRiSIMCILiIK VE ORNEKLER

Ozge ANDIC CAKIR
Prof.Dr., Ege Universitesi, izmir

ozge.andic@ege.edu.tr, ORCID: 0000-0001-5662-3555

Surdurdlebilirlik zorluklari ve girisimcilik arasinda bir kdpri olusturmak Uzere proje ortagi
oldugumuz 2023-1-SK01-KA220-VET-000155000 nolu “Greenathon in VET - Encouraging green
entrepreneurial skills of VET students for a sustainable business culture” projesinin ¢iktisi olan
egitim modaillerinden Gglncisa, Tirkiye’den ornekler ve girisimci adaylarina tavsiyeler eklenerek
sunulmustur. Proje ciktimiz olan egitim programi, mesleki egitim ve 6gretim 6grencilerine yesil
girisimcilik becerileri konusunda egitim materyalleri saglamak ve yesil fikir maratonu firsat
sunmak amaciyla hayata gegirilmistir. Mesleki egitimin yanisira tim alanlarda egitim goren
ogrenciler icin https://greenathon.eu/ websitesinde yer almakta olan egitim platformumuzda alti

farkl dilde yer alan kaynaklara agik erisim saglanmaktadir. Paylastigimiz modiil, isletmelerin
cevresel sorumluluklarini ve ayrica temel zorluklarla miicadele ederken alabilecekleri 6nlemlerle
elde edebilecekleri potansiyel faydalari vurgulamaktadir. Girisimcilik ile g¢evresel ve
strdurdlebilirlik zorluklari arasindaki baglantiyi netlestirerek, yesil girisimcilik kavramini tanitmak,
calisma ortaminda sdrdirilebilir onlemlerin ve vyaklasimlarin 6nemini vurgulamak, vyesil
girisimciler icin finansman firsatlarini tanitmak amaglanmaktadir. Girisimcilik ile gevresel ve
surdurilebilirlik zorluklari arasindaki baglantiya tgli performans yaklasimi Gizerinden genel bir
bakisin ardindan bir isletmenin iklim degisikligi ile miicadele icin uygulayabilecegi olasi 6nlemlerini
acitklamak ve stirdirilebilirlik icin yesil girisimcilerin zihniyet degisikliginin 6nemi vurgulanmistir.
Sunulan yerel/ulusal/Avrupa ¢apinda ornekler ve iyi uygulamalar yesil girisimciligin daha iyi
anlasiimasini desteklemektedir.

Anahtar Kelimeler: Yesil Girisimcilik, Stirdirilebilirlik, iklim Degisikligi, Mesleki Egitim
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GREEN ENTREPRENEURSHIP AND EXAMPLES

As a project partner in the 2023-1-SK01-KA220-VET-000155000 "Greenathon in VET - Encouraging
green entrepreneurial skills of VET students for a sustainable business culture" project, which
aims to bridge the gap between sustainability challenges and entrepreneurship, we have
presented the third educational module. This module includes examples from Turkey and advice
for aspiring entrepreneurs. Our educational program, which is one of the project outputs, has
been developed to provide vocational education and training (VET) students with educational
materials on green entrepreneurship skills and to offer them opportunities for green idea
marathons. In addition to vocational education, students from all fields can access the open
educational resources available in six different languages on our training platform at
https://greenathon.eu/. The shared module highlights businesses’ environmental responsibilities

and the potential benefits they can achieve by taking preventive measures while tackling key
challenges. By clarifying the link between entrepreneurship and environmental and sustainability
challenges, it aims to introduce the concept of green entrepreneurship, emphasize the
importance of sustainable measures and approaches in the workplace, and present funding
opportunities for green entrepreneurs. Following a general overview of the connection between
entrepreneurship and environmental and sustainability challenges through the triple bottom line
approach, the module explains possible measures that businesses can implement to combat
climate change and underscores the importance of a mindset shift for green entrepreneurs. The
local, national, and Europe-wide examples and best practices presented in the module contribute
to a better understanding of green entrepreneurship.

Keywords: Green entrepreneurship, Sustainability, Climate change, Vocational education
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TASARIM DIiSiPLINLERI iLE BIYOTEKNOLOJININ KESiSiMi: YENILIKCi i$ MODELLERI

Onur KIRDOK
Y.Mimar, BIOP Biotech, izmir

archonurkirdok@gmail.com, ORCID: 0000-0003-3773-2486

Endustri ¢cagi ile gelen “Modernlesme” kavrami ve kaygisi sonrasi mimari tasarim, insanin dogaya
Ustlnlik saglama gabasinin etkisi altinda gelismistir. Bu yaklasim, doganin kendisinden kopuk,
insan merkezli tasarim pratiklerini beraberinde getirmis; malzemeler dogal olsa da yapilarin i¢
mekanlarinda hald insan egemenliginin izleri sirmustir. Buna karsilik, elestirel bir donlisiim siireci
olarak ortaya c¢ikan organik mimari, doganin estetik formlarini ve islevsel unsurlarini bir tasarim
dili icinde butlnlesik, akiskan yapilar olarak sunma gayreti igine girmis; ancak bu yaklasim da,
insan-doga arasindaki Ustinlik micadelesini tamamen ortadan kaldirmamistir.

Bir diger kok kavram olan biyomimikri ise insanlikla beraber ilerleyen tasarim algisinin ilk
adimlarindan beri belli belirsiz bir farkindalikla giiniimiize kadar ulasmistir. insan eliyle yapilan
hersey, bitiin tasarimlarin temeli dogadan esinlenmeyle baslamistir. Fakat biyomimetik
yaklasimlarin tasarimda izdistmleri fonksiyonel ve estetik algilarin birer tezahiirii olmakla sinirli
kalmis ve doga ile bltlinlesme arayisinda yetersiz kalmistir. Bu eksiklik, biyoteknoloji ve yasam
bilimlerindeki hizli gelismelerin 1s18inda, biyotasarim kavraminin dogusuna zemin hazirlamistir.
Biyotasarim, doganin yasam dongiilerini, ekosistem dinamiklerini ve dogal isleyisi merkeze alarak,
inorganik yapilarin 6tesinde, insan ve cevre arasinda uyumlu, isbirligine dayali habitatlarin
olusturulmasint miimkiin kilmaktadir.

Fituristik perspektifte, Armstrong’un 2009 yilinda 6ne sirdiigi Protocell mimarisi 6ngorisd,
gelecegin mimarliginin biyolojik slireclerle derinlemesine entegre olacagi vizyonunu sunmaktadir.
Armstrong, gelecegin mimarlarinin yalnizca geleneksel tasarimci kavraminin sinirlarindan
ayrigarak canh hicrelere yon veren “kondiktérler” rolini Ustlenecegini, tasarimin biyolojik ve
teknolojik unsurlarla harmanlanarak evrilecegini 6ne siirmistir. Bu yaklasim, mimarlik ile
biyoteknolojinin kesisiminde vyenilik¢i is modelleri ve girisimcilik stratejilerinin temelini
olustururken, yapilarin islevselligi ve surdurdlebilirliginde yeni ufuklar agmaktadir.

Bu tarz girisimler hem ulusal hem uluslarasi 6lgekte tesviklere konu olmakta ve 6ncelikli alanlar
olarak girisimcilik ekosisteminde 6nemli bir yer sunmaktadir. Tilrkiye’'nin 2010’dan itibaren
hazirlanan kalkinma planlari, 2023 vizyonuyla butinlesik olarak strdurilebilir kalkinma, yesil
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donliglim, atik ydnetimi ve karbon ayakizi azaltimini ana hedefler arasinda konumlandirmistir. Bu
stratejik cerceve, TUBITAK, KOSGEB ve benzeri devlet desteklerinin dnciiligiinde biyoteknoloji
alanindaki Ar-Ge, inovasyon ve girisimcilik faaliyetlerini canlandirarak, cevreci liretim sireclerine
ve biyoteknolojik gelismelerin tasarim ve malzeme slireclerine entegrasyonu ile doganin yasam
dinamikleriyle uyumlu, ¢evre dostu yapi sistemlerinin olusturulmasi gibi nis alanlarda yeni is
modellerinin gelistirilmesine zemin hazirlamaktadir.

Avrupa Birligi basta olmak Uzere birgok tlke, strdurilebilir kalkinma, yesil déniisim ve déngusel
ekonomi prensipleri cercevesinde, bu tiir entegre yaklasimlara stratejik destek saglamaktadir.
AB’nin Green Deal politikasi, yenilenebilir enerji, karbon ayakizinin azaltilmasi ve ¢cevre dostu yapi
teknolojilerinin tesviki konularinda o6rnek teskil ederken; diger gelismis (lkeler de benzer
stratejilerle, yapi sektoriinde ve tasarim alaninda inovatif ¢coziimler Gretmeye odaklanmaktadir.
Bu politikalarin, biyoteknoloji ve mimarhgin kesisiminde gelisen girisimcilik modellerine yon
vererek, strdirilebilir ve yenilikgi yapi sistemlerinin gelistirilmesinde 6nemli rol oynadigi
gozlemlenmektedir.

Girisimcilik perspektifiyle ele alindiginda, mimarlik ve biyoteknolojinin sentezi, yalnizca yeni
malzeme ve yapi sistemlerinin Otesinde, gelecegin mimarlarinin yaratici ve multidisipliner
yaklasimlarini da beraberinde getirmektedir. Bu entegrasyon, tasarimcilarin geleneksel estetik
kaliplarin 6tesine gegerek, cevresel, biyolojik ve teknolojik parametreleri ayni anda degerlendiren
¢Ozlimler Gretmelerini zorunlu kilmaktadir. Bu baglamda, egitim modellerinde erken yaslardan
itibaren disiplinlerarasi yaklasimlarin benimsenmesi, gelecegin tasarimcilarinin yalnizca gorsel
degil, ayni zamanda biyolojik sireclere de hakim, sistemik diisiince yapisina sahip olmalarini
saglayacak onemli bir unsurdur.

Sonug olarak, mimarlik ve biyoteknolojinin kesisiminde gerceklesen bu donlisiim, yenilikci is
modellerinin gelistirilmesi ve sirdirulebilir yasam alanlarinin ingasi agisindan kritik bir evrimi
temsil etmektedir. Biyotasarim, doga ile insan arasindaki geleneksel sinirlari agarak, tasarimin yeni
paradigmasini — hem teknolojik hem de biyolojik unsurlari biitiinlestiren — ortaya koymaktadir.

Anahtar Kelimeler: Biyotasarim, Biyoteknoloji, Dénglisel ekonomi, Yeni is modelleri
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INTERSECTION OF DESIGN DISCIPLINES AND BIOTECHNOLOGY: INNOVATIVE BUSINESS
MODELS

The concept and concern of "Modernization," which emerged with the Industrial Age, have
significantly influenced architectural design, driven by humanity's effort to dominate nature. This
approach led to design practices detached from nature and centered on human dominance;
although materials were often natural, traces of human supremacy continued to shape interior
spaces. In response, organic architecture emerged as a critical transformation process, striving to
present integrated, fluid structures inspired by nature’s aesthetic forms and functional elements.
However, this approach has not entirely eliminated the struggle for dominance between humans

and nature.

Another foundational concept, biomimicry, has persisted with a subtle awareness since the
earliest steps of design perception alongside humanity. Everything created by human hands has
always begun with inspiration from nature. Nevertheless, even the projections of biomimetic
approaches in design have remained limited to functional and aesthetic expressions, falling short
in the quest for true integration with nature. This gap paved the way for the emergence of the
concept of biodesign, influenced by rapid advancements in biotechnology and life sciences.

Biodesign centers on nature's life cycles, ecosystem dynamics, and natural processes, enabling
the creation of harmonious, cooperative habitats that transcend inorganic structures and
establish balanced interactions between humans and the environment.

From a futuristic perspective, Armstrong’s 2009 prediction of Protocell Architecture envisions a
future in which architecture is deeply integrated with biological processes. Armstrong proposed
that future architects would act as "conductors" guiding living cells rather than remaining
confined to the traditional role of designers. This approach envisions design evolving through the
fusion of biological and technological elements, establishing the foundation for innovative
business models and entrepreneurial strategies at the intersection of architecture and
biotechnology. Such initiatives pave the way for new horizons in building functionality and
sustainability.

These ventures are increasingly supported on both national and international scales, occupying a
prominent place in the entrepreneurial ecosystem. Since 2010, Turkey’s development plans —
aligned with its 2023 vision — have emphasized sustainable development, green transformation,
waste management, and carbon footprint reduction as primary objectives. This strategic
Biyotasarim Arastirmalari Dernegi BIOP Biotech
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framework, under the guidance of institutions like TUBITAK and KOSGEB, has stimulated R&D,
innovation, and entrepreneurial activities in biotechnology. As a result, these efforts promote
eco-friendly production processes and foster the development of new business models in niche
areas such as integrating biotechnology into design and material processes to create
environmentally harmonious building systems.

The European Union, alongside many other countries, provides strategic support for such
integrated approaches within the frameworks of sustainable development, green transformation,
and circular economy principles. The EU's Green Deal policy exemplifies efforts to promote
renewable energy, carbon footprint reduction, and eco-friendly building technologies. Similarly,
other developed countries are also focusing on producing innovative solutions in the construction
and design sectors. These policies significantly shape entrepreneurship models evolving at the
intersection of biotechnology and architecture, contributing to the development of sustainable
and innovative building systems.

From an entrepreneurial perspective, the synthesis of architecture and biotechnology extends
beyond new materials and building systems to foster creative and multidisciplinary approaches
among future architects. This integration necessitates designers to go beyond conventional
aesthetic frameworks and develop solutions that simultaneously consider environmental,
biological, and technological parameters. In this context, adopting interdisciplinary approaches in
educational models from an early stage is crucial to cultivating future designers who possess not
only visual skills but also a deep understanding of biological processes and systemic thinking.

In conclusion, this transformation occurring at the intersection of architecture and biotechnology
represents a crucial evolution in developing innovative business models and constructing
sustainable living spaces. Biodesign transcends traditional boundaries between humans and
nature, introducing a new design paradigm that seamlessly integrates technological and biological
elements.

Anahtar Kelimeler: Biodesign, Biotechnology, Circular Economy, New business model

Biyotasarim Arastirmalari Dernegi BIOP Biotech
info@biodesignteam.com info@biopbiotech.com
www.biodesignteam.com www.biopbiotech.com



mailto:info@biodesignteam.com
mailto:info@biopbiotech.com
http://www.biodesignteam.com/

15

; [ i . ™=, BIYOTASARIM
TIST 0RAe . (RO L (13, sopsiorec
“ T A K I M I U*___«, DERNEGI | BIYOTEKNOLOJ| & BIYOTASARIM

1.BiYOTASARIM ZiRVESi VE SEMPOZYUMU / 1°T BIODESIGN SUMMIT AND SYMPOSIUM

TASARIMLA iLiSKiLi DiSiPLINLERDE BiYOTASARIM EGITiMi

Secil YAGLI
Y.Mimar, Dokuz Eyliil Universitesi Fen Bilimleri Enstitiisti, izmir

secilyagli@gmail.com, ORCID: 0000-0002-7073-8292

Son yillarda ¢agimizin iginde bulundugu bilimsel ve teknolojik gelismelerin etkisi ve karsi karsiya
kaldig cevresel ve iklimsel zorluklar ile bas etmek icin biyotasarim ve ilgili yaklasimlar, tasarim ve
iliskili disiplinlerinde yenilik¢i bir yontem/¢6ziim olarak 6nemli yer bulmaktadir. Buna bagli olarak
ekolojik ve stirdurilebilir tasarim alaninda yiksek etki potansiyeline sahip biyotasarim yaklasimi
ve yontemlerinin, dogayl uygun tekniklerle inceleyebilmeleri, dogadan esinlenebilmeleri ve
dogayi tasarimlarina dahil edebilmeleri igin tasarim disiplinlerinde egitim goren 6grencilere buna
iliskin egitimin verilmesi 6nemli olmaktadir. Biyotasarim yaklasimi tasarim inovasyonu igin de
umut vadeden bir paradigmadir. Bilimsel zorluk, tekrarlanabilir ve 6lceklenebilir bir metodolojiye
donistirmektir ve yeni nesil tasarimci adaylarini konusunda egitmektir. Tasarim, giinimiuizde
uygulanan her disipline entegre edilmistir ve tasarimi modern yasamin her yoniine baglayan ¢ok
sayida disiplinlerarasi teknikte kullaniimaktadir. Bu ¢alisma, diinyanin karmasikhiginin tasarimin
geleneksel olarak 6gretilme bicimlerine meydan okudugu bir donemde, doganin tasarim
o0gretmek icin bir cerceve olarak kullanilmasini amaclayan biyotasarim yaklasimina uygun formal
derler ve informal egitim ¢alismalarinin incelenmesini sunmaktadir. Biyotasarim egitiminin,
tasarim disiplinlerinin kuresel sorunlar ve kosullar altinda daha fazla etkin rol saglamalari igin
onemli bir metot olabilecegi distnidlmektedir. Bu nedenle bu calismada biyotasarim egitim
programinin mevcut uygulama érnekleri ortaya konmus ve incelenmistir. Universitelerin internet
siteleri Uzerinden ulasilan Diinya’da ve Tirkiye’de formal tasarim egitiminde biyotasarim
kavramina yer veren 28 Universitede belirlenen 88 ders icerik, dagihm ve 6gretim dizeyleri ve
o0gretim ortamlari Gizerinden analiz edilmis ve informal egitim platformlari 6rnekleri incelenmistir.
Bunun sonucunda dilinyada cesitli Universitelerde farkli 6lceklerde, disiplinlerarasi calisma
olanaklarinin da bulundugu biyotasarim yaklasimini iceren 6gretim programlarin gelistirildigi ve
kullanildigi saptanmustir. Universiteler biinyesinde yapilan calismalarin yani sira, Avrupa ve
ABD’de cesitli 6zel kurum, kurulus ve enstitilerin girisimi ile tasarim ve iliskili disiplinler icin
biyotasarim kavraminin, atolye, seminer ve sertifika vb. programlar vasitasiyla informel egitim
alaninda da dgretilmekte oldugu goézlemlenmistir. Ulkemizde ise bu egitim calismalarinin ¢ok az
sayida oldugu saptanmistir.
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Elde edilen bulgulara gore; biyotasarim egitiminin gergeklestigi Ulkeler incelendiginde ABD ve
ingiltere basta olmak lizere tilkemizde de (iniversiteler biinyesinde calismalarin cogunlukla lisans
seviyesinde var oldugu ancak metodolojik yapida olmadigl 6gretimin 6gretim elemaninin bilgi
birikiminde ve inisiyatifinde oldugu, informal egitim alaninda ise cok az sayida oldugu,
Universiteler bunyesinde kurulan giinimiz ve gelecekteki egitim gereksinimlerine 6grenme
¢Ozliimleri ve firsatlari sunan, hayat boyu 6grenme sirecine katkida bulunan ”Siirekli Egitim
merkezleri” bilnyesinde ise yer bulmadigi saptanmistir. Tirkiye’de Universite diizeyinde
biyotasarim egitiminin 6neminin anlasilmasiyla, 21.ytzyilin beklentilerine uygun surdirilebilir,
0zglin ve yaratici, tasarim ¢éziimlerinin ve dogaya uygun ekolojik malzemelerin ortaya ¢ikmasina

katki saglayacagi dislinilmektedir.

Anahtar Kelimeler: Biyotasarim, Tasarim Egitimi, Mifredat
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BIODESIGN EDUCATION IN DESIGN-RELATED DISCIPLINES

In recent years, biodesign and related approaches have gained significant importance as an
innovative method/solution in design and its related disciplines, driven by the scientific and
technological developments of our time and the environmental and climatic challenges faced.
Accordingly, it has become essential to provide education on biodesign approaches and methods
in design disciplines, enabling students to study nature with appropriate techniques, draw
inspiration from it, and incorporate it into their designs. The biodesign approach is also a
promising paradigm for design innovation. The scientific challenge is to transform it into a
reproducible and scalable methodology and educate the next generation of designers in this field.
Design has been integrated into every discipline practiced today and is used in numerous
interdisciplinary techniques that connect design to every aspect of modern life. This study
presents the examination of formal and informal educational studies aligned with the biodesign
approach, which aims to use nature as a framework for teaching design during a time when the
complexity of the world challenges traditional methods of teaching design. Biodesign education
is considered a significant method for enabling design disciplines to play a more active role under
global challenges and conditions. Therefore, this study explores and examines current examples
of biodesign education programs. Through the websites of universities, the study analyzes 88
course contents, distribution, educational levels, and learning environments at 28 universities
worldwide and in Turkey that include the concept of biodesign in formal design education.
Examples of informal education platforms are also explored. As a result, it has been found that
biodesign-related curricula are being developed and implemented in various universities
worldwide at different scales, with opportunities for interdisciplinary work. In addition to the
work conducted within universities, biodesign concepts are being taught informally through
workshops, seminars, certifications, and other programs in various private institutions and
organizations in Europe and the United States. In our country, however, it has been determined
that such educational initiatives are very limited. According to the findings, when examining the
countries where biodesign education is taking place, it was observed that, primarily in the USA
and the UK, there are biodesign initiatives mostly at the undergraduate level in our country, but
they lack a methodological structure. The teaching depends on the knowledge and initiative of
the instructors. In the informal education field, the number of programs is very limited, and
biodesign does not find a place within "Continuous Education Centers" established by
universities, which provide learning solutions and opportunities for current and future
educational needs and contribute to lifelong learning. With the understanding of the importance
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of biodesign education at the university level in Turkey, it is believed that it will contribute to the
emergence of sustainable, unique, and creative design solutions and ecological materials that are
in harmony with nature, aligning with the expectations of the 21st century.

Keywords: Biodesign, Biodesign Education, Design Education
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MUHENDISLIK EGiTIMINDE BiYOTASARIM VE BiYOKOMPOZITLER

Tugce DOGAN
insaat Miihendisi, Ege Universitesi Fen Bilimleri Enstitiis{, izmir

ttucedogan@gmail.com, ORCID: 0000-0001-8540-9187

insanoglu gecmisten giiniimiize kadar karsilasmis oldugu sorunlara yénelik ¢dziim iiretme veya
yeni bir Griin gelistirmek amaciyla doga ile dogrudan isbirligi icerisindedir. Ozellikle son yiizyil
icerisinde, daha siirdirilebilir cevre ve diinya icin dogadan ilham alma veya doga ile isbirligine
dayali tasarimlar 6n plana ¢ikmaktadir. Bu noktada, dogada var olan biyolojik yapilardan ve
sistemlerden ilham alarak cevre dostu ve siirdirilebilir tasarimlar gelistiriimesini saglayan
biyotasarim biliminin 6énemi artmaya devam etmektedir. Biyotasarim yaklasiminda canh
organizmalar ve onlardan elde edilen urinler, tasarim slreglerinin temel 6gesi olarak
kullanilmaktadir. Bitkiler, mantarlar, algler gibi biyolojik kaynaklardan elde edilen malzemeler,
sentetik malzemelerle kiyaslandiginda daha cevre dostu ve siirdirilebilir alternatiflerdir.
Biyotasarim prensibini esas alarak, biyolojik olarak pargalanabilir polimerler ile dogal elyaflar gibi
cesitli takviye elemanlarinin birlesiminden olusan biyokompozitler bu malzemelere verilebilecek
en iyi orneklerden biridir. Biyokompozitler iyi mukavemet 6zelligine sahip, kolaylikla islenebilen,
yenilenebilir ve geri dénistirilebilir malzemeler olmalari sebebiyle cevresel sirdiirilebilirlik icin
one ¢ikmaktadir. Tum bu avantajlari sebebiyle bu ¢alismada biyotasarim prensibini esas alarak
gelistirmekte oldugumuz biyokompozit malzemenin tasarim asamalari yer almaktadir.
Biyokompozit malzeme tasariminin temel amaci, dogal baglayici malzeme olan PLA’'nin mekanik
ozelliklerini iyilestirmektir. Bu dogrultuda dogal atik malzemelerin (salyangoz kabugu ve piring
kabugu) PLA matrisi ile harmanlanmasi sonucu olusan tamamen gevre dostu biyokompozitin
performansinin iyilestirilerek geleneksel sentetik tirtinlere alternatif olmasi hedeflenmektedir. Bu
calismada ayrica mihendislik egitiminde biyotasarim esasl biyokompozit uygulamalarini esas
alarak olusturulan 6gretim programi ile ilgili arastirmamizin ilk ciktilari sunulmaktadir. ADDIE
modeline uygun olarak gelistirilen 6gretim programi igin ilk olarak 6gretim tyeleri ve miihendislik
lisans 6grencileri ile anket ve yari yapilandiriimis goérismeler gergeklestirilerek ihtiyag analizi
yapilmistir. Analiz sonucu elde edilen ciktilar 6gretim programi ders icerikleri, 6gretim yontem ve
teknikleri, 6lcme ve degerlendirme yontemleri gibi bircok konuyu icermektedir. Bunun yani sira
o0grencilerden ve 6gretim lyelerinden alinan donitler sonucunda dersin proje tabanli olmasina
ve harmanlanmis 6grenme modeline uygun olarak tasarlanmasina karar verilmistir. Biyotasarim
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konusunda yapilmis uygulamalarin yani sira gelistirmekte oldugumuz biyokompozit malzemenin
ornek vaka calismasi olarak yer alacagi oOgretim programi tamamlandiginda Ogrenciler
problemlerine ¢oziim lretme ve yeni Uriin gelistirme konusunda doga ile isbirligi yaparak

tasarimlarini gelistirebilecektir.

Anahtar Kelimeler: biyotasarim, biyokompozit, 6gretim programi tasarimi
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BIODESIGN AND BIOCOMPOSITES IN ENGINEERING EDUCATION

Throughout history, humanity has been in direct collaboration with nature to find solutions to the
problems it faces or to develop new products. Particularly in the last century, designs inspired by
nature or based on collaboration with nature have come to the forefront for a more sustainable
environment and world. At this point, the importance of biodesign science, which enables the
development of environmentally friendly and sustainable designs inspired by biological structures
and systems found in nature, continues to grow.

In the biodesign approach, living organisms and products obtained from them are used as
fundamental elements of the design process. Materials obtained from biological sources such as
plants, fungi, and algae are more environmentally friendly and sustainable alternatives compared
to synthetic materials. Based on the principle of biodesign, biocomposites made from the
combination of biodegradable polymers and natural fibers are one of the best examples of
materials that can be produced. Biocomposites are prominent for environmental sustainability
because they are strong, easy to process, renewable, and recyclable materials. For these reasons,
this study presents the design stages of the biocomposite material we are developing based on
the biodesign principle.

The main goal of the biocomposite material design is to improve the mechanical properties of
PLA, a natural binding material. In this direction, the goal is to improve the performance of the
fully environmentally friendly biocomposite, formed by blending natural waste materials (snail
shells and rice husks) with the PLA matrix, making it an alternative to traditional synthetic
products. Additionally, the first results of our research regarding an engineering education
program based on biodesign-based biocomposite applications are presented in this study. The
instructional program, developed in accordance with the ADDIE model, began with a needs
analysis conducted through surveys and semi-structured interviews with faculty members and
engineering undergraduate students. The outcomes of the analysis cover many topics, such as
course contents, teaching methods and techniques, and assessment and evaluation methods.
Furthermore, as a result of feedback from students and faculty members, it was decided that the
course would be project-based and designed in accordance with a blended learning model. Upon
completion of the instructional program, which will include case studies of the biocomposite
material we are developing as an example, students will be able to develop their designs by
collaborating with nature to solve problems and create new products.

Keywords: biodesign, biocomposite, curriculum design
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EGITIMDE YENILIKCi TASARIM YAKLASIMI: BiYOMIMIKRI

Turkan ERCAN OZAYDIN
Dr., Ege Universitesi Egitim Fakdiltesi, izmir

turkan.ozaydin@ege.edu.tr, ORCID: 0000-0002-8463-2990

Biyomimikri (Biomimicry); dogadaki organizmalarin ve sistemlerin tasarimlarindan, isleyislerinden
ve yapisal 6zelliklerinden ilham alinarak, insan yapimi yeni teknolojik Griinlerin gelistirilmesidir.
Biyomimikrinin temel kaynagl doga olduguna goére, biyomimikri dogadan ilham alinarak
gerceklestirilen yenilikgi bir tasarim stratejisidir. insanoglu tarafindan dogadaki canhilarin yapilari
ve kusursuz isleyisleri taklit edilerek ¢evre dostu, yaratici tasarimlar yapilmaktadir. Biyomimikri
etimolojisine bakildiginda; Yunanca “bios” (yasam) ve “mimesis” (taklit) kelimelerinden
olusmaktadir!. Kisacasi “dogal yasami taklit etme” anlamina gelen biyomimikri kavramini Benyus
“vasamin dahiliginin bilingli bir taklidi” olarak agiklar. Biyomimikri kavraminin 20. yizyiln
sonlarina dogru 6n plana cikmasinda Janine Benyus’un 6nemi olduk¢a biyuUktir. Biyomimikri
aslinda yeni ortaya cikan bir disiplin degildir. insan gecmisten bu yana dogayi inceleyerek,
dogadan esinlenerek giinliik yasamini kolaylastiracak yeni tasarimlar yapmistir. Bunun en gizel
ornegi; 16. ylizyilda yasayan Unll dahi, Leonardo Da Vinci'nin tasarimlarinda da dogadan ilham
alarak cizdigi ve tasarladigi Grlinlerdir.

Aslinda doga her zaman bizim icin en iyi rol model bir 6gretmendir, rehberdir, kilavuzdur; bize
“her sorunun bir ¢6zimu var” deyip 6rneklerini de gosterir, biz ise goririiz, gdrmeyiz, duyariz ya
da duymayiz. insanlar modern sehir hayatina gectiginde, popiilasyon arttikca gdkdelenler insa
etmeye basladilar, oysa termitlerin insa ettikleri gokdelen gibi yuvalari, insanlarinkinden ¢ok yillar
onceydi. Milyarlarca yil 6nce var olan gezegenimizde, dogadaki pek ¢ok tasarim harikasini bize
sunan “biyotasarim bilim dali” olmustur.

Biyomimikri; ekologlarin, ornitologlarin, entomologlarin, molekiler biyologlarin, mihendislerin,
mimarlarin, tasarimcilarin birlikte calisabilecegi disiplinler arasi, cok yonli bir yaklasimdir. Bu
nedenle ilkokuldan Universiteye kadar, hemen her seviyedeki 6grencilere biyomimikrinin
onemini, prensiplerini, érneklerini 6gretmemiz ¢ok énemlidir. Okullarda yapilacak biyotasarim
uygulamalarinda, Fen-Teknoloji-Muhendislik-Matematik (STEM) uygulamalarindaki Miihendislik
Tasarim Siirecinden (MTS) de vyararlanarak, ©6grencilerin 6zglin tasarimlar yapabilmesi

1Benyus, J. M. (1997). Biomimicry: innovation inspired by nature. New York: William Morrow and Comp, Inc.
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desteklenmelidir. Bu sayede dijital ¢cagin getirdigi bir sonuc olarak dogadan uzaklasan ¢ocuklarin
ve genglerin, tekrar dogaya olan ilgilerinin ve meraklarinin ortaya cikisi saglanabilir. Ayrica
biyomimikri tasarim calismalari 6grencilerin; vyaraticilik, girisimcilik, tasarim becerisi, bilimsel
okuryazarlik becerisi, sorgulama, analiz etme, neden-sonug iliskisi kurma ve 6zgliven gelisimi gibi
pek cok beceri alaninda gelisimlerine destek olacaktir?. Son yillarda okullarda gergeklestirilen,
“egitimde yenilikci tasarim yaklasimlari” kapsaminda yer alan; Biyomimikri ve STEM uygulamalari,
disiplinler arasi calisma gerektiren alanlardir3.

Anahtar Kelimeler: Biyomimikri, STEM (Fen-Teknoloji-Miihendislik-Matematik)

2Yildirim, B. (2019). Fen Bilgisi Ogretmen Adaylarinin STEM Egitiminde Biyomimikri Uygulamalarina Yonelik Goriisleri. Gazi Universitesi Gazi Egitim
Fakultesi Dergisi, 39(1), 63-90.; Williams, D.C., Barber, A., & Sheppard, P.A. (2019). Making Inspired by Nature: Engaging Preservice Elementary
Teachers and Children in Maker-centered Learning and Biomimicry.

3 Bar-Cohen, Yoseph. (2006). Biomimetics — Using nature to inspire human innovation. Bioinspiration & biomimetics. 1. P1-P12. 10.1088/1748-
3182/1/1/P01.
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INNOVATIVE DESIGN APPROACH IN EDUCATION: BIOMIMICRY

Biomimicry is the development of new human-made technological products inspired by the
designs, mechanisms, and structural features of organisms and systems found in nature. Since
nature is the primary source of biomimicry, it is an innovative design strategy driven by inspiration
from nature. By imitating the structures and flawless functioning of living beings in nature,
humans create environmentally friendly and creative designs. Etymologically, the term
"biomimicry" derives from the Greek words “bios” (life) and “mimesis” (imitation)!. In short,
biomimicry means "the imitation of natural life," which Janine Benyus describes as "the conscious
emulation of life's genius." Janine Benyus played a significant role in bringing the concept of
biomimicry to the forefront in the late 20th century. However, biomimicry is not a newly emerging
discipline. Throughout history, humans have observed and drawn inspiration from nature to
create designs that facilitate daily life. One of the best examples of this is the work of Leonardo
da Vinci, the famous polymath of the 16th century, who sketched and designed inventions
inspired by nature.

Nature has always been the best role model, teacher, guide, and mentor for us; it shows us that
“there is a solution to every problem" and provides examples of how to solve them, though we
may or may not see or hear them. When humans transitioned to modern city life and populations
grew, they started building skyscrapers, whereas the skyscraper-like nests built by termites
existed long before human ones. On our planet, which existed billions of years ago, the
"biodesign" science branch has presented many design wonders found in nature. Biomimicry is
an interdisciplinary, multifaceted approach where ecologists, ornithologists, entomologists,
molecular biologists, engineers, architects, designers, and others can work together. For this
reason, it is crucial to teach students at all levels, from elementary school to university, the
importance, principles, and examples of biomimicry. In the biomimicry applications carried out in
schools, the Engineering Design Process (EDP) from Science-Technology-Engineering-
Mathematics (STEM) should be utilized to support students in creating original designs. This
approach can also spark a renewed interest and curiosity in nature for children and young people
who have grown distanced from nature due to the digital age. Furthermore, biomimicry design
projects will help students develop various skills such as creativity, entrepreneurship, design skills,
scientific literacy, inquiry, analysis, cause-and-effect reasoning, and self-confidence?. In recent

1 Benyus, J. M. (1997). Biomimicry: innovation inspired by nature. New York: William Morrow and Comp, Inc.

2Yildinim, B. (2019). Views of Prospective Science Teachers on Biomimicry Applications in STEM Education. Gazi University Gazi Faculty of Education
Journal, 39(1), 63-90; Williams, D.C., Barber, A., & Sheppard, P.A. (2019). Making Inspired by Nature: Engaging Preservice Elementary Teachers
and Children in Maker-centered Learning and Biomimicry.
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years, biomimicry and STEM applications, which fall under the category of "innovative design
approaches in education," are interdisciplinary fields that require collaboration?.

Keywords: Biomimicry, STEM (Science-Technology-Engineering-Mathematics)

3 Bar-Cohen, Yoseph. (2006). Biomimetics — Using nature to inspire human innovation. Bioinspiration & biomimetics. 1. P1-P12. 10.1088/1748-

3182/1/1/P01.
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Oturum 2: Mikrobiyal Biyoteknoloji, Biyofabrikasyon ve Biyomalzemeler

Session 2: Microbial Biotechnology, Biofabrication and Biomaterials

Moderatér / Moderator:
Dr. S.Kibra TOKER

Konusmacilar / Speakers:

1. Mustafa Yamag — “Miselyum Biyokompozitler”
Mustafa Yamag¢ — “Mycelium Biocomposites”
2. Elif Esin Hames — “Bakteriyel Kalsifikasyon ve Uygulama”
Elif Esin Hames — “Bacterial Calcification and Application”
3. Meltem Conk Dalay— “Fotobiyoreaktor Cephe Sistemleri”
Meltem Conk Dalay — “Photobioreactor Facade Systems”

4. Gozde Damla Turhan Haskara — “Tasarimda Bakteriyel Seliiloz”

Gézde Damla Turhan Haskara — “Bacterial Cellulose in Design”
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MISELYUM / MISELYAL BiYOKOMPOZITLER?

Mustafa YAMAC
Prof.Dr., Eskisehir Osmangazi Universitesi, Fen Fakiiltesi, Biyoloji Bélimdi, Eskisehir,
myamac@ogu.edu.tr, ORCID:/0000-0002-7262-0036

Miselyal funguslar substratlarini hif adi verilen uzun hiicrelerinin uzamasi ile kolonize ederler.
Hiflerden salinan ekstraseliilar enzimler yolu ile beslenen funguslar, substrat yiizeyi ve icinde (g
boyutlu misel yapisini olustururlar. Miselyumun lignoseliilozik bir substrat Gizerinde blylimesi ve
substrat partikillerini birbirine baglamasi ile olusturulan biyomalzemeler “miselyum / miselyal
kompozit” (MK) olarak bilinmektedir. MK malzemeler hafif, dayanikli, isi ve ses yalitimi 6zelligine
sahip, yangina direncli, kendini yenileyebilir, toksik olmayan, disiik maliyetli, biyolojik olarak
parcalanabilen ve dulsuk ekolojik ayak izine biyomalzemelerdir. Bu 6zellikleri nedeni ile birgok
sektérde kullanim potansiyeline sahip olan MK malzemeler, tlkemizin 2053 yili igin koydugu net
sifir emisyon (insan kaynakli sera gazi emisyonlari ve atmosferden uzaklastirilan sera gazi
emisyonlari arasinda dengenin saglanmasi) hedefine katki saglamaya aday durumdadir. MK
Uretim silirecinde, secilen fungus tird uygun bir substrat (izerine inokiile edilerek kendisi i¢cin
uygun olan kosullarda bir 6n inkiibasyon gergeklestirilir. Daha sonra amaca uygun kaliplara
aktarilan substrat/misel karisimi uygun sure ve kosullarda ikinci bir inkiibasyona birakilir. Son
olarak fungal blyumenin sonlandirilmasi i¢in uygulanacak bir islemle MK (retim silreci
sonlandirilmis olmaktadir. Bu akis semasindaki tim degiskenler 6zellikle fungus ve substrat
tirine ve islem basamaklarindaki streclere gore degiskenlik gosterebilmektedir. Oldukca basit
bir Gretim siireci gibi goériinmesine karsin, akis semasindaki degiskenler olasi her senaryoyu 6zgiin
kilmakta ve elde edilen kompozitin fiziksel, kimyasal, biyolojik ve mekanik ozellikleri de bu
senaryoya uygun bicimde degismektedir. MK {iretim siirecine katilan her bilesenin ayri ayri ele
alindigi bu sunumda, MK Uretimi igin 6zellikle makrofunguslarin segilme gerekgeleri yorumlanmis,
substrat olarak secilecek lignoseliilozik atigin beklenen 6zellikleri incelenmis, liretim siireci ve
fungusun inaktivasyon sireci irdelenmistir. Ayrica MK’ nin glincel kullanimina iliskin 6rnekler
incelenerek Uretilen MK malzemenin kisitlari da tartigilmistir.

Anahtar Kelimeler: Biyokompozit, Miselyum, Makrofungus, Miselyal Kompozit, Miselyum
Kompozit

L Bu calisma TUBITAK tarafindan 1232265 numarali proje kapsaminda desteklenmistir.
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MYCELIUM / MYCELIAL BIOCOMPOSITES?

Mycelial fungi colonize their substrates through the growth of long cells called hyphae. These
fungi, nourished by extracellular enzymes released from the hyphae, create a three-dimensional
mycelial structure on the surface of the substrate. When mycelium grows on a lignocellulosic
substrate and binds the substrate particles together, the resulting biocomposites are known as
"mycelium / mycelial composites" (MC).

MC materials are lightweight, durable, heat and sound insulating, fire-resistant, self-healing, non-
toxic, low-cost, biodegradable, and have a low ecological footprint. Due to these characteristics,
MC materials hold potential for use in various industries and are positioned to contribute to
Turkey’s net-zero emissions target for 2053, which aims to balance human-made greenhouse gas
emissions with the greenhouse gases removed from the atmosphere.

In the production process of MC, the chosen fungal species is inoculated onto a suitable substrate
and incubated under conditions conducive to its growth. The substrate/mycelium mixture is then
transferred to molds appropriate for the intended application and subjected to a second
incubation under the proper conditions. Finally, the process is completed by applying a treatment
to terminate the fungal growth. Every step in this flowchart is subject to variation, especially
depending on the fungal and substrate species and the specific processing steps, which can alter
the physical, chemical, biological, and mechanical properties of the resulting composite. Although
it seems like a simple production process, the variables in the flow chart make each possible
scenario unique, and the physical, chemical, biological and mechanical properties of the resulting
composite change in accordance with this scenario.

In this presentation, each component involved in the MC production process is discussed
separately. The selection criteria for macrofungi for MC production is discussed, the expected
properties of the lignocellulosic waste to be used as the substrate is explored, and the production
and fungal inactivation processes is analyzed. Additionally, current examples of MC applications
is reviewed, and the limitations of the produced MC material is discussed.

Keywords: Biocomposite, Macrofungi, Mycelium, Mycelial Composite, Mycelium Composite

1 This work was supported by a grant (1232265) from The Scientific and Technological Research Council of Tiirkiye (TUBITAK).

Biyotasarim Arastirmalari Dernegi BIOP Biotech
info@biodesignteam.com info@biopbiotech.com
www.biodesignteam.com www.biopbiotech.com



mailto:info@biodesignteam.com
mailto:info@biopbiotech.com
http://www.biodesignteam.com/

29

l \i'ﬁ;‘ii TURKIYE . R ) Ao & BIOP BIOTECH

%_Ifﬁsipiﬁniq w*_\' DE RN EGi | BIYOTEKNOLOJI & BIYOTASARIM

1.BiYOTASARIM ZiRVESi VE SEMPOZYUMU / 1°T BIODESIGN SUMMIT AND SYMPOSIUM

BAKTERIYEL KALSiFiIKASYON VE UYGULAMARI
Elif Esin Hames
Prof. Dr., Ege Universitesi, Biyomiihendislik BSlim{i, izmir,

esin.hames@ege.edu.tr; esinhames@gmail.com, ORCID: 0000-0001-7302-4781

Kiresel 1sinmayi tetikleyen CO, emisyonlarinda binalar ve yerlesim alanlari énemli bir rol
oynamaktadir. Ozellikle geleneksel cimento liretimi, kiiresel CO, emisyonlarinin yaklasik %8’inden
sorumlu olup, cevresel stirdurilebilirlik acisindan ciddi bir tehdit olusturmaktadir!. Bu baglamda,
biyokalsifikasyon yontemi, diisiik enerji gereksinimi ile dogal kalsit Gretimini sagladigindan, sera
gazi saliminin ve karbon ayak izinin azaltilmasinda énemli bir ¢6ziim olarak éne ¢ikmaktadir. S6z
konusu yontem, yiksek emisyonlu cimentonun kullanimini azaltarak, dogal kaynaklarin
korunmasina katkida bulunur. Ayrica, biyokalsifikasyon siirecinde kullanilan bakteriler ve
kimyasallar, cevreye zarar vermeyen, biyolojik olarak uyumlu bilesenlerden olusmaktadir?.

Biyokalsifikasyon ile iretilen kalsit kristalleri, betonun gozeneklerini doldurarak su gecirgenligini
onemli 6lcude azaltir. Bu o6zellik, 6zellikle su ile temas eden yapi elemanlarinin dayaniklihgini
artirirken, yapinin servis 6mrini uzatir. Mikroorganizmalar, beton ylizeyinde catlak olustugunda
devreye girerek kalsit tretir ve bu catlaklar doldurur®. Béylece yapi elemanlarinin uzun vadeli
dayanikhhigr artarken, bakim ve onarim maliyetlerinde de kayda deger bir azalma saglanir. Ustelik
biyokalsifikasyon stireci, dlisik sicakliklarda gerceklestigi icin, geleneksel ¢imento liretimine
kiyasla daha az enerji tiketimi gerektirir.

Son yillarda sardirilebilir yapilasmaya yonelik kapsamli galismalar yuritilmektedir. Bu
dogrultuda, cesitli sertifikasyon sistemleri tarafindan verilen yesil bina etiketi, cevre dostu yapi
Uretim sireclerini tesvik etmekte ve bu tiir yapilar, prestijli projeler olarak degerlendirilmenin yani
sira, sosyal sorumluluk boyutunu da icermektedir®.

1 IPCC. (2021). Climate change 2021: The physical science basis. Contribution of Working Group | to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change. Cambridge University Press. https://www.ipcc.ch/report/ar6/wgl/

2 De Muynck, W., De Belie, N., & Verstraete, W. (2010). Microbial carbonate precipitation in construction materials: A review. Ecological
Engineering, 36(2), 118-136. https://doi.org/10.1016/j.ecoleng.2009.02.006

3 Jonkers, H. M. (2011). Bacteria-based self-healing concrete. Heron, 56(1), 1-12. https://doi.org/10.4233/uuid:0ea4bc5c-5f0c-46¢2-b5al-
0f44d2ede6ad

4 U.S. Green Building Council (USGBC). (2020). LEED v4 for building design and construction. Washington, D.C.: U.S. Green Building Council.
https://www.usgbc.org/leed
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Biyokalsifikasyon, beton elemanlarinin émriini uzatmak, yapisal dayanikhligi artirmak ve
strdurdlebilirligi saglamak amaciyla 6nemli bir alternatif olarak degerlendirilebilir. Buna ek olarak,
tarihi yapilarin dogal dokusuna zarar vermeden gi¢lendirilmesine ve mikroyapisal bitlinlGglintn

ivilestirilmesine olanak tanir .

Sonug olarak, gevresel etkilerin azaltilmasi ve yapilarin performansinin artirilmasi gibi avantajlari
sayesinde biyokalsifikasyon, yesil bina uygulamalari ve modern insaat projeleri icin cazip ve

yenilikci bir secenek haline gelmistir.

Anahtar Kelimeler: biyokalsifikasyon, mikrobiyal olarak indiklenmis kalsit ¢okelmesi, ¢imentolu

kompozit, biyomineralizasyon

5 Wiktor, V., & Jonkers, H. M. (2015). Quantification of crack-healing in novel bacteria-based self-healing concrete. Cement and Concrete
Composites, 33(7), 763—770. https://doi.org/10.1016/j.cemconcomp.2015.02.013
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BACTERIAL CALCIFICATION AND ITS APPLICATIONS

Buildings and settlements play a significant role in triggering CO, emissions, which contribute to
global warming. Specifically, traditional cement production is responsible for approximately 8%
of global CO, emissions, posing a serious environmental sustainability threat?. In this context, the
biocalcification method emerges as an important solution for reducing greenhouse gas emissions
and carbon footprints, as it enables the production of natural calcite with low energy
requirements. This method contributes to conserving natural resources by reducing the use of
high-emission cement. Additionally, the bacteria and chemicals used in the biocalcification
process are biologically compatible and do not harm the environment?.

The calcite crystals produced through biocalcification fill the pores of concrete, significantly
reducing water permeability. This feature increases the durability of structural elements,
particularly those in contact with water, and extends the service life of the structure.
Microorganisms intervene when cracks form on concrete surfaces, producing calcite to fill these
cracks3. This process improves the long-term durability of structural elements while reducing
maintenance and repair costs. Furthermore, because biocalcification occurs at lower
temperatures, it requires less energy consumption compared to traditional cement production.

In recent years, extensive research has been conducted on sustainable construction practices. In
this regard, green building certifications awarded by various systems promote environmentally
friendly building production processes. Such buildings are regarded not only as prestigious
projects but also embody social responsibility®.

Biocalcification can be considered a significant alternative for extending the lifespan of concrete
elements, enhancing structural durability, and ensuring sustainability. Additionally, it allows for
the strengthening and improvement of the microstructural integrity of historic buildings without
damaging their natural texture®. In conclusion, with its advantages of reducing environmental

1 IPCC. (2021). Climate change 2021: The physical science basis. Contribution of Working Group | to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change. Cambridge University Press. https://www.ipcc.ch/report/ar6/wgl/

2 De Muynck, W., De Belie, N., & Verstraete, W. (2010). Microbial carbonate precipitation in construction materials: A review. Ecological
Engineering, 36(2), 118-136. https://doi.org/10.1016/j.ecoleng.2009.02.006

3 Jonkers, H. M. (2011). Bacteria-based self-healing concrete. Heron, 56(1), 1-12. https://doi.org/10.4233/uuid:0ead4bc5c-5f0c-46¢2-b5al-
0f44d2ede6asd

4 U.S. Green Building Council (USGBC). (2020). LEED v4 for building design and construction. Washington, D.C.: U.S. Green Building Council.
https://www.usgbc.org/leed

5 Wiktor, V., & Jonkers, H. M. (2015). Quantification of crack-healing in novel bacteria-based self-healing concrete. Cement and Concrete
Composites, 33(7), 763—-770. https://doi.org/10.1016/j.cemconcomp.2015.02.013
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impact and enhancing the performance of buildings, biocalcification has become an attractive
and innovative option for green building applications and modern construction projects.

Keywords: biocalcification, microbially induced calcite precipitation, cementitious composite,
biomineralization.
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FOTOBIYOREAKTOR CEPHE SISTEMLERI
Meltem Conk Dalay
Prof.Dr., Ege Universitesi, Biyomiihendislik B&limd, izmir,

meltemconkdalay@gmail.com , ORCID:0000-0002-1718-7292

Cevresel sorunlar, sanayilesme ve insan faaliyetleri ile giderek daha karmasik hale gelmektedir.
Geleneksel yontemler bu sorunlara ¢6zim sunmada yetersiz kalirken, biyoteknolojik yaklasimlar
cevresel siurduarilebilirlik igin yenilikgi alternatifler ortaya koymaktadir. Bu baglamda, algler
biyomalzeme uretimi, biyoyakit elde edilmesi, atik su aritimi ve tarimsal uygulamalar gibi birgok
alanda 6nemli bir biyoteknolojik kaynak olarak degerlendirilmektedir.

Algler, yiksek biyokitle dretim kapasiteleri ve ¢ok yonli kullanim alanlari sayesinde
biyoteknolojik liretimde giderek 6nem kazanmaktadir. Acik havuzlarda Uretilebilen bazi tiirler
olmakla beraber fotobiyoreaktérler, birim alandan yliksek verim saglayan, kontaminasyon riski
duslik, kontrolli Gretim kosullari saglayan, amaca yonelik, yliksek kalitede biyokitle Uretimi
imkani taniyan sistemler olmalari nedeniyle tercih edilmektedir. Ayni zamanda, alglerin atik
sularin aritiminda kullanilmasi, gevresel kirliligin azaltilmasi ve suyun yeniden kullanimini tesvik
eden yenilikci bir yaklasim sunmaktadir. Gida, ilag, biyoplastik ve enerji sektorlerinde yaygin
kullanimlariile slirdirilebilir sanayi uygulamalarina katkida bulunmaktadirlar.

Fotobiyoreaktorler, bina cephelerine entegre edilerek kentsel alanlarda alg Uretimini mimkin
kilmaktadir. Bu sistemler, glines 1sigini kullanarak biyokitle Gretimini artirirken, enersji
verimliligine katki saglamakta ve ekolojik kazanimlar sunmaktadir. Alg biyoteknolojisi, cevresel
strdirdlebilirlik ve sanayi dontsimiinde yenilik¢i bir yol sunarak ekolojik uyumlu Uretim
modellerini tesvik etmektedir.

Anahtar Sozciikler: algal biyoteknoloji, fotobiyoreaktor cephe, cevresel stirdirilebilirlik
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PHOTOBIOREACTOR FACADE SYSTEMS

Environmental issues are becoming increasingly complex due to industrialization and human
activities. While traditional methods prove insufficient in addressing these challenges,
biotechnological approaches offer innovative alternatives for environmental sustainability. In this
context, algae are considered a significant biotechnological resource in various fields such as
biomaterial production, biofuel generation, wastewater treatment, and agricultural applications.

Algae are gaining importance in biotechnological production due to their high biomass production
capacity and versatile application areas. Although some species can be cultivated in open ponds,
photobioreactors are preferred for their ability to provide high yield per unit area, low
contamination risk, controlled production conditions, and high-quality biomass tailored for
specific purposes. Additionally, the use of algae in wastewater treatment offers an innovative
approach that reduces environmental pollution and promotes water reuse. Their widespread
applications in the food, pharmaceutical, bioplastic, and energy sectors contribute to sustainable
industrial practices.

Photobioreactors can be integrated into building facades, enabling algae cultivation in urban
environments. These systems enhance biomass production using sunlight while improving energy
efficiency and offering ecological benefits. Algae biotechnology presents an innovative path for
environmental sustainability and industrial transformation, promoting eco-friendly production
models.

Keywords: algal biotechnology, photobioreactor facde, environmentcevresel strdirilebilirlik
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TASARIMDA BAKTERIYEL SELULOZ

G6zde Damla TURHAN-HASKARA
Doktor Ogretim Uyesi, izmir Ekonomi Universitesi, icmimarlik ve Cevre Tasarimi Bolimdi,

gozde.turhan@ieu.edu.tr, ORCID: 0000-0001-6657-7441

Bakteriyel seliiloz (BS), mikrobiyal fermantasyon yoluyla (retilen, yliksek saflikta ve nanofibril
yapiya sahip bir biyopolimer olup, bitkisel kokenli seliilozdan farkli olarak lignin ve hemiseliiloz
icermemesi, yliksek mekanik dayanimi, su tutma kapasitesi ve biyouyumlulugu gibi 6zellikleriyle
biyomalzeme arastirmalarinda 6nemli bir konumda yer almaktadir!. Geleneksel yapi ve tasarim
malzemelerine stirdirilebilir bir alternatif olarak degerlendirilen BS, dijital Gretim yontemleriyle
entegrasyonu, biyokompozitler icindeki islevselligi ve yapisal uygulamalardaki potansiyeli
acisindan giderek daha fazla incelenmektedir. Mevcut literatiirde, BS'nin ¢esitli endustrilerde
kullanimi blyuk 6lctide biyomedikal, tekstil ve ambalaj sektorleri etrafinda sekillenmistir?3456,
Bununla birlikte, mimarlik ve ic mekan tasarimi baglaminda alternatif malzeme arayislari, BS’nin
yapi sektoriinde daha fazla arastirilmasini tesvik etmektedir. Ayni zamanda, dijital tasarim ve
fabrikasyon yontemleriyle karmasik formlara yonelik eksiltmeli veya katmanl Gretim gibi Giretim
teknikleri ile bakteriyel seltlozun dijital siireclere olan entegrasyonu (zerine yapilan calismalar,
malzemenin Uretim sirecleriyle uyumlulugunu degerlendirmektedir’. Bakteriyel selilozun
Uretimi, besiyerinde yetistirme (cultivation) kosullarina ve siirecine baghdir ve bunlar, olusan
biyofilm tabakasinin malzeme 6zelliklerini dogrudan etkilemektedir.® Bu nedenle, Uretilecek
malzemenin ya da kompozitin islevine bagli olarak formilasyon degismekte, bu da

1 Turhan, G.D., Varinlioglu, G., Bengisu, M. (2020). Dynamic relaxation simulations of Bacterial Cellulose-based Tissues. eCAADe 2020:
Anthropologic: Architecture and Fabrication in the Cognitive age, (2): 61-66, Berlin, Germany.

2 de Oliveira Barud vd. (2016). A multipurpose natural and renewable polymer in medical applications: Bacterial cellulose, Carbohydrate Polymers,
153, 406-420.

3 Keshk, S.M.A.S. ve El-Kott, A.F. (2017). “Natural bacterial biodegradable medical polymers: Bacterial cellulose”. Xiang Zhang (Editér), Science and
Principles of Biodegradable and Bioresorbable Medical Polymers. Woodhead Publishing, 295-319.

4 Miranda, K.W.E. vd. (2025). Eco-friendly bionanocomposite based on a ternary blend reinforced with bacterial cellulose for application in
packaging materials, Food Packaging and Shelf Life, 48, 101442.

5 Joanne Li, J. vd. (2025). Dispersion of bacterial cellulose bundles in organic solvents and their assembly as ultra-low grammage coating on woven
fabric, Carbohydrate Polymers, 354, 123292.

6 Turhan-Haskara, G.D., Ozbengi Uslu, F., Cicek, S., Demirbilek, A.D. (2024). A scalability assessment of biofabrics as an alternative architectural
construction material, SIGRADI 2024 Biodigital intelligent systems, 1, pp. 2539-2550. Institute for Biodigital Architecture & Genetics (iBAG),
Universidad Internacional de Catalunya (UIC), Barcelona, Spain, 13-15 November 2024.

7Turhan, G.D., Afsar, S., Ozel, B., Doyuran, A., Varinlioglu, G., Bengisu, M. (2022). 3D printing with bacterial cellulose-based bioactive composites
for design applications. eCAADe 2022: Co-creating the Future: Inclusion in and through Design. (1):77-84. 13-16 September 2022. KU Leuven,
Ghent, Belgium.

8 Turhan-Haskara, G.D. (2024). Characterisation of Biocomposites for Bio-Manufacturing: Jute-reinforced Bacterial Cellulose for Construction,
International Conference on Manufacturing Research 2024 (ICMR2024), 401, 11006, 26-30 August 2024, University of Strathclyde, Glasgow,
Scotland, United Kingdom.
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kisisellestirmeye (customization) elverisli bir yapi sunmaktadir. Ancak, bu esneklik ayni zamanda
malzemenin standartlastiriimasini zorlastirmakta ve tek bir formile indirgenememesi gibi bir
miicadeleyi de beraberinde getirmektedir. Ozellikle yapi ve tasarim alanindaki uygulamalar icin,
Uretim siireglerinin kontrol edilebilirligi ve tutarli mekanik 6zelliklerin saglanabilmesi, ¢dzlilmesi
gereken temel konular arasindadir. Bakteriyel seliilozun tasarim ve yapi alanlarindaki potansiyeli
geleneksel malzemeler ile kiyaslanirken, Gretim sireclerinin cevresel etkileri géz o6ninde
bulundurulmaktadir. Bununla birlikte, 6zellikle somiri karsiti (anti-extractivist) bir perspektiften
ele alindiginda, bakteriyel seliiloz liretimi igin genis tarimsal alanlar veya ylksek su tiketimi
gerekmemesi, iscilik maliyetinin olduk¢a dusiik olmasi, bu malzemenin mikro 6lgekli ve yerel
Uretim sistemlerine entegre edilmesine yonelik calismalari one cikarmaktadir. Malzemenin,
karbon ayak izi disik biyomateryaller arasinda konumlandirilmasi ve dongiisel biyoteknoloji ile
iliskili olarak yerel atik akislarini degerlendiren Uretim modelleriyle 6lgeklenebilirligi Gzerine
yapilan arastirmalar, mevcut sémiri temelli (extractivist) Uretim pratiklerine karsi alternatif bir
model sunmaktadir. Bakteriyel selilozun gelecekteki tasarim siireclerinde nasil konumlanacagi,
malzemenin yalnizca slirdirilebilir bir alternatif olarak degil, ayni zamanda organizmalarin Giretim
sureglerinde dogrudan paydas oldugu biyotasarim pratiklerinin bir pargasi olarak nasil
degerlendirilecegi sorusunu glindeme getirmektedir. Biyomateryallerin mimari 6lceklere
tasinmasi ve o6rnegin dijital tasarim ve fabrikasyon yontemleri ile etkilesimi, formun biyolojik
stireclerle nasil sekillenebilecegi lizerine yeni arastirma alanlari agmaktadir. Bakteriyel seliiloz,
programlanabilir biyomalzemeler baglaminda, belirli cevresel kosullara adapte olabilen ve
zamanla donlisen bir yapi malzemesi olarak ele alinabilir mi? Ylizeylerde mikroorganizma temelli
akill kaplamalar veya solunum yapan, ve (¢ boyutlu olarak basilarak elde edilmis canli malzeme
sistemleri gelistirmek mimkin olabilir mi? Bu tir spekilatif yaklasimlar, yalnizca mevcut
malzeme pratiklerini sorgulamakla kalmayip, ayni zamanda tasarimin biyolojik ve ekolojik
sureglerle daha entegre hale geldigi alternatif gelecek senaryolarini da tartismaya agmaktadir.

Anahtar Kelimeler: Bakteriyel seliiloz, biyotasarim, biyomalzeme, biyodijital fabrikasyon.
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BACTERIAL CELLULOSE IN DESIGN

Bacterial cellulose (BC) is a biopolymer produced through microbial fermentation. It has a high
purity and nanofibril structure, and unlike plant-based cellulose, it lacks lignin and hemicellulose.
It also stands out for its mechanical strength, water retention capacity, and biocompatibility,
which makes it an important material in biopolymer research?. BC is increasingly considered a
sustainable alternative to traditional construction and design materials, and its integration with
digital fabrication methods, functionality within biocomposites, and potential for structural
applications are subjects of growing research.

In the current literature, the use of BC is largely concentrated around the biomedical, textile, and
packaging sectors. However, the search for alternative materials in architecture and interior
design is encouraging more research into BC's potential in the construction industry?3%>6,
Moreover, studies on the integration of bacterial cellulose into digital processes using production
techniques such as subtractive or additive manufacturing for complex forms are assessing the

material’s compatibility with manufacturing processes.

The production of bacterial cellulose depends on the cultivation conditions and process in the
nutrient medium, which directly affect the material properties of the resulting biofilm layer.
Consequently, the formulation changes depending on the intended function of the material or
composite, offering a structure that is highly customizable. However, this flexibility also makes
standardization difficult, posing challenges in reducing it to a single formula. Particularly for
applications in architecture and design, the controllability of manufacturing processes and the
ability to ensure consistent mechanical properties are key issues to address.

When comparing the potential of bacterial cellulose in design and construction fields with
traditional materials, the environmental impact of production processes is a crucial consideration.
From an anti-extractivist perspective, BC's production does not require large agricultural areas or

1 Turhan, G.D., Varinlioglu, G., Bengisu, M. (2020). Dynamic relaxation simulations of Bacterial Cellulose-based Tissues. eCAADe 2020:
Anthropologic: Architecture and Fabrication in the Cognitive age, (2): 61-66, Berlin, Germany.

2 de Oliveira Barud vd. (2016). A multipurpose natural and renewable polymer in medical applications: Bacterial cellulose, Carbohydrate Polymers,
153, 406-420.

3 Keshk, S.M.A.S. ve El-Kott, A.F. (2017). “Natural bacterial biodegradable medical polymers: Bacterial cellulose”. Xiang Zhang (Editér), Science and
Principles of Biodegradable and Bioresorbable Medical Polymers. Woodhead Publishing, 295-319.

4 Miranda, K.W.E. vd. (2025). Eco-friendly bionanocomposite based on a ternary blend reinforced with bacterial cellulose for application in
packaging materials, Food Packaging and Shelf Life, 48, 101442.

5 Joanne Li, J. vd. (2025). Dispersion of bacterial cellulose bundles in organic solvents and their assembly as ultra-low grammage coating on woven
fabric, Carbohydrate Polymers, 354, 123292.

6 Turhan-Haskara, G.D., Ozbengi Uslu, F., Cicek, S., Demirbilek, A.D. (2024). A scalability assessment of biofabrics as an alternative architectural
construction material, SIGRADI 2024 Biodigital intelligent systems, 1, pp. 2539-2550. Institute for Biodigital Architecture & Genetics (iBAG),
Universidad Internacional de Catalunya (UIC), Barcelona, Spain, 13-15 November 2024.
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high water consumption, and its low labor costs highlight its integration potential in micro-scale,
local production systems. Research on the scalability of BC within production models that
evaluate local waste flows in relation to circular biotechnology presents an alternative to current
extractivist production practices.

The question of how bacterial cellulose will be positioned in future design processes brings to the
forefront its role not just as a sustainable alternative, but as part of biodesign practices, where
organisms are direct stakeholders in production processes. The transition of bioplastics to
architectural scales, and their interaction with digital design and fabrication methods, opens new
areas of research on how form can be shaped by biological processes. Can bacterial cellulose, as
part of programmable biomaterials, be conceived as a structural material that adapts to specific
environmental conditions and transforms over time? Is it possible to develop microorganism-
based smart biocoatings or living material systems that breathe and are 3D printed? These
speculative approaches not only question existing material practices but also open up discussions
about alternative future scenarios where design becomes more integrated with biological and
ecological processes.

Keywords: Bacterial cellulose, biodesign, biomaterial, biodigital fabrication.
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Oturum 3: Mikrobiyal Biyoteknoloji, Biyofabrikasyon ve Biyomalzemeler

Session 3: Microbial Biotechnology, Biofabrication and Biomaterials

Moderatér / Moderator:
Onur KIRDOK

Konusmacilar / Speakers:

1. Erdem Yildirim— “Parametrik Tasarim ile Biyoteknolojik Entegrasyon”
Erdem Yildirim — “Biotechnological Integration with Parametric Design”
2. Yenal Akglin— “Biyomimetik ve Biyoadaptif Cepheler”
Yenal Akgiin — “Biomimetic and Bioadaptive Facades”
3. Orkun Kivrak — “Endylistriyel Tasarim ve Biyofabrikasyonun Sentezi”
Orkun Kivrak — “Synthesis of Industrial Design and Biofabrication”
4.S. Kubra Toker — “Akilli Binalar igin Biyosensorler”
S. Kiibra Toker — “Bacterial Cellulose in Design”
5. Canberk Yurt — “Kolektif Bilgi Isiginda Donglisel Tasarim Toroiality Modeli”

Canberk Yurt — “Circular Design Toroiality Model in the Light of Collective Knowledge”
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PARAMETRIK TASARIM iLE BiYOTEKNOLOJIK ENTEGRASYON

Erdem YILDIRIM
Doktor Ogretim Uyesi, Dokuz Eylil Universitesi, Mimarhk Bolimi,

erdem.vildirim@deu.edu.tr , ORCID: 0000-0002-8829-5274

Bu calisma, bilgisayar destekli tasarim (CAD), liretim (CAM) ve biyoteknoloji entegrasyonunun
biyomedikal alandaki yenilik¢i uygulamalarini disiplinlerarasi bir perspektifle incelemektedir.
Arastirmanin temel amaci, dijital tasarim araglarinin (6r. Rhino, Grasshopper, T-spline) ve genetik
algoritma tabanli optimizasyon yéntemlerinin kigisellestirilmis tibbi gdzimler gelistirmek igin nasil
kullanilabilecegini ortaya koymaktir. Calisma kapsaminda, parametrik modelleme, gorsel kodlama
teknikleri ile sanal/artirlmis gerceklik (VR/AR) teknolojilerinin klinik ve mimari sireclere
entegrasyonu analiz edilmistir. Ozellikle hasta-spesifik implant tasarimi ve biyoprotez gelistirme
gibi alanlarda, bu araglarin sagladigi esnekligin klinik sonuglari nasil iyilestirdigi vurgulanmaktadir.

Genetik algoritmalarin uygunluk atama, ¢aprazlama ve mutasyon adimlari, dinamik akiskan-yapi
etkilesimi simuilasyonlariile desteklenerek tasarim optimizasyonu siirecleri nicel olarak demostre
edilmistir. Ornegin, kalp kapakgigi tasariminda T-spline tabanli parametrik modelleme, anatomik
varyasyonlara uyum saglayan yapilarin hizli prototiplemesine olanak tanimistir. Bulgular, dijital
araclarin biyolojik sistemlerle entegrasyonunun, yiiksek hassasiyet gerektiren tibbi prosedirlerde
(6rn. ortopedik cerrahi veya maksillofasiyal rekonstriiksiyon) zaman ve maliyet verimliligi
sagladigini gostermektedir. CAD/CAM tabanli cerrahi rehberlerin klinik kullanimi, operasyon
surelerini azaltirken, hasta guivenligini artirmaktadir. Ayrica, genetik algoritmalarin gok disiplinli
optimizasyon problemlerinde (6rn. malzeme dagilimi veya biomekanik dayanim) etkin ¢oziimler
Urettigi deneysel verilerle desteklenmistir.

Sonug olarak, bu arastirma, dijital tasarim ve biyoteknolojinin disiplinlerarasi etkilesiminin,
surdurilebilir ve kisisellestirilmis saghk ¢oéziimlerinin gelistiriimesinde kritik bir rol oynadigini
vurgulamaktadir. Gelecek calismalarda, yapay zeka tabanli similasyonlarin (6r. derin 6grenme
modelleri) ve artirilmis gerceklik uygulamalarinin (hasta verisi gorsellestirme) biyotasarim
sureglerine entegrasyonunun derinlestirilmesi dnerilmektedir.

Anahtar Kelimeler: Biyotasarim, parametrik modelleme, CAD/CAM, genetik algoritmalar,
biyomedikal miihendislik.
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BIOTECHNOLOGICAL INTEGRATION WITH PARAMETRIC DESIGN

This study examines the innovative applications of integrating computer-aided design (CAD),
computer-aided manufacturing (CAM), and biotechnology in the biomedical field from an
interdisciplinary perspective. The main objective of the research is to demonstrate how digital
design tools (e.g., Rhino, Grasshopper, T-spline) and genetic algorithm-based optimization
methods can be used to develop personalized medical solutions. The study analyzes the
integration of parametric modeling, visual coding techniques, and virtual/augmented reality
(VR/AR) technologies into clinical and architectural processes. In particular, the flexibility
provided by these tools in areas such as patient-specific implant design and bioprothesis
development is highlighted as a means of improving clinical outcomes.

The steps of genetic algorithms, such as fitness assignment, crossover, and mutation, supported
by dynamic fluid-structure interaction simulations, are quantitatively demonstrated in design
optimization processes. For example, in heart valve design, T-spline-based parametric modeling
enabled the rapid prototyping of structures that accommodate anatomical variations. The
findings show that the integration of digital tools with biological systems leads to time and cost
efficiency in high-precision medical procedures, such as orthopedic surgery or maxillofacial
reconstruction. The clinical use of CAD/CAM-based surgical guides reduces operation times while
increasing patient safety. Additionally, experimental data supports the efficacy of genetic
algorithms in solving multidisciplinary optimization problems, such as material distribution or
biomechanical strength.

In conclusion, this research emphasizes the critical role of the interdisciplinary interaction
between digital design and biotechnology in the development of sustainable and personalized
healthcare solutions. Future studies are recommended to deepen the integration of artificial
intelligence-based simulations (e.g., deep learning models) and augmented reality applications
(e.g., patient data visualization) into biodesign processes.

Keywords: Biodesign, Parametric Modeling, CAD/CAM, Genetic Algorithms, Biomedical
Engineering.
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BiYOMIMETIK VE BiYOADAPTIF CEPHELER
Yenal AKGUN
Prof.Dr., Dokuz Eyliil Universitesi, Mimarlik B&limii,

yvenal.akgun@deu.edu.tr , ORCID:0000-0001-5595-9153

Biyomimetik ve biyoadaptif cepheler, dogadan ilham alarak gelistirilen yapi kabuklaridir ve
strduralebilirlik, enerji verimliligi ile dinamik ¢evresel uyum acisindan konvansiyonel glines kirici
sistemlere kiyasla daha etkin ve esnek ¢6ziimler sunar. Bu ¢alisma, biyomimetik ve biyoadaptif
yaklasimlarin mimari cephe tasarimina entegrasyonunu ele almaktadir. Konu, i¢ temel baslik
altinda incelenmektedir: temel kavramlar ve tanimlamalar, glincel 6rnekler ve yazarin bu alandaki
ozglin arastirmalari. ilk bolimde, biyomimetik ve biyoadaptif tasarimin temel ilkeleri
aciklanmaktadir. Ozetle, biyomimetik tasarim, dogadaki form, yapi veya islevsel siireglerin
mimariye aktarilmasini igerirken, biyoadaptif tasarim, canli organizmalarin ¢evresel degisikliklere
verdigi dinamik tepkileri taklit eden ¢oziimler Gretmektedir. Statik biyomorfik tasarimlardan
hareketli ve esnek mekanizmalara kadar uzanan bu yaklasimlar, glinimuzde yapi kabuklarinin
fiziksel ve performatif dénisiimiine énciilik etmektedir. ikinci béliimde, diinyadaki yenilikgi
biyoadaptif cephe uygulamalarina odaklanilmistir. One ¢ikan projeler arasinda, Abu Dabi’deki Al
Bahr Kuleleri’'nin kinetik golgeleme sistemleri, Jean Nouvel tarafindan tasarlanan Institut du
Monde Arabe’nin 1sik gecirgenlik kontrolli saglayan panjurlari ve Expo 2012 One Ocean
Pavilion’un biyomimetik ylizey hareketleri bulunmaktadir. Bu projelere ek olarak, sekil hafizali
polimerler, hidroaktif yastik sistemleri ve esnek mekanizmalar gibi ileri malzeme ve teknoloji
kullanimlarina da deginilmektedir. Uclincii ve son bélimde, yazarin bu alandaki giincel
arastirmalari sunulmaktadir. Bu calismalar, esnek mekanizmalar kullanarak gilines kontroli
saglama, kablo destekli eyleyicilerle dinamik form dontsiimlerini optimize etme konularina
odaklanmaktadir. Bu baglamda, dogadan ilham alan tasarim yaklasimlarinin sadece pasif
stratejilerle sinirl kalmayip, gercek zamanli uyarlanabilir sistemler gelistirme potansiyeline sahip
oldugu ortaya konmustur.

Anahtar Kelimeler: Biyomimetik, adaptif cepheler, kinetik mimarlik, mimari mekanizmalar, esnek

mekanizma
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BIOMIMETIC AND BIOADAPTIVE FACADES

Biomimetic and bioadaptive facades are building envelopes inspired by nature and offer more
effective and flexible solutions in terms of sustainability, energy efficiency, and dynamic
environmental adaptation compared to conventional solar shading systems. This study addresses
the integration of biomimetic and bioadaptive approaches into architectural facade design. The
topic is explored under three main headings: fundamental concepts and definitions, current
examples, and the author's original research in this field.

In the first section, the fundamental principles of biomimetic and bioadaptive design are
explained. In summary, biomimetic design involves transferring forms, structures, or functional
processes from nature into architecture, while bioadaptive design creates solutions that mimic
the dynamic responses of living organisms to environmental changes. These approaches range
from static biomorphic designs to dynamic and flexible mechanisms, leading the transformation
of building envelopes in terms of both physical and performative characteristics.

The second section focuses on innovative bioadaptive facade applications worldwide. Notable
projects include the kinetic shading systems of the Al Bahr Towers in Abu Dhabi, the light-
transmitting control shutters of the Institut du Monde Arabe designed by Jean Nouvel, and the
biomimetic surface movements of the Expo 2012 One Ocean Pavilion. In addition to these
projects, advanced materials and technologies such as shape-memory polymers, hydroactive
cushion systems, and compliant mechanisms are also discussed.

In the third and final section, the author presents their current research in this field. These studies
focus on achieving solar control using flexible mechanisms and optimizing dynamic form
transformations with cable-supported actuators. In this context, it is shown that nature-inspired
design approaches are not limited to passive strategies but have the potential to develop real-
time adaptable systems.

Keywords: Biomimetics, adaptive facades, kinetic architecture, architectural mechanisms,
compliant mechanisms
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ENDUSTRIYEL TASARIM VE BiYOFABRiIKASYONUN SENTEZi

Orkun KIVRAK
Endistriyel Tasarimci, Biop Biotech, orkunkivrak@gmail.com, ORCID: 0009-0007-5732-6756

Biyofabrikasyon, endustriyel tasarim ile biyoloji, malzeme bilimi ve miihendisligi gibi disiplinleri
bir araya getirerek yeni nesil tirlin ve yapilarin ortaya ¢ikmasina olanak taniyan yenilikci bir Gretim
yaklasimidir. Bu yontem, genellikle hiicreler, biyopolimerler veya canli organizmalardan elde
edilen “biyo-bazli” malzemelerin eklemeli imalat (3D baski gibi) teknikleriyle sekillendirilmesini
icerir. Geleneksel endistriyel tasarim sureglerinde kullanilan plastik, metal ya da ahsap gibi
malzemelerin aksine, biyofabrikasyonda surdirilebilirlik ve disiik ¢evresel etki 6n plandadir.
Ornegin, mantar miseli veya alg tabanli kompozitler, geri dénustiriilebilir ve dogada ¢éziiniir
olduklariigin atik sorununu azaltmaya yardimci olur.

Eklemeli imalat teknolojisi, katman katman Uretim esasiyla farkli formlarin hizli ve esnek sekilde
Uretilmesini saglar. Biyofabrikasyon baglaminda ise bu teknoloji, “bio-ink” olarak adlandirilan
hiicre yikll hidrojellerin ya da bakterilerle zenginlestirilmis 6zel miirekkeplerin katmanlar halinde
basilmasina imkan tanir. Béylece binalarin dis cephelerinden mobilyalara, tibbiimplantlardan gida
ve deri Uriinlerine kadar genis bir yelpazede yenilikci uygulamalar giindeme gelir. Ornegin, biyo-
beton (bio-concrete) bakterilerin kalsiyum karbonat Ureterek catlaklari doldurdugu bir yapi
malzemesi sunarken, misel tabanl mobilyalar hafif, saglam ve tamamen dogada ¢6zlinebilen bir
alternatif olusturur.

Biyofabrikasyonun avantajlari arasinda disiuk karbon ayak izi, atik minimizasyonu, tasarim
O0zgurliglu ve kendini onarabilen malzemelerin gelistirilmesi yer alir. Bununla birlikte, dlcek
bliyitme (laboratuvardan seri liretime gecis), malzemelerin uzun vadeli dayaniklihg, yiksek
maliyetler ve mevzuat/standardizasyon eksikleri gibi dnemli zorluklar da s6z konusudur. Ozellikle
yapi ve tiiketim Uriinlerinde, biyo-bazli malzemelerin mekanik 6zelliklerinin kanitlanmasi ve belirli

sertifikasyon siuireclerinden gegcmesi gerekir.

Tasarim asamasinda, dogadaki cok katmanl veya katlanmis formlardan ilham alan (biyomimikri)
ve ajan tabanli modellemeyle ¢alisan yenilik¢i yontemler 6ne ¢ikar. Bu sayede, Urinlerin veya
yapilarin strekli uyum ve geri bildirim mekanizmalarina sahip olmasi hedeflenir. Disiplinlerarasi
isbirligi, biyofabrikasyonun basarisinda kilit rol oynar. Mimarlar, endistriyel tasarimcilar,
biyologlar, malzeme bilimciler ve mihendisler ortak calisarak hem estetik hem de islevsel
yeniliklere imza atabilir.
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Sonuc olarak, biyofabrikasyon ve eklemeli imalatin bulusmasi, endstriyel tasarim alaninda
siirdiralebilirlik ve inovasyonu ayni potada eriten heyecan verici bir paradigma sunar. Ozellikle
hizl prototipleme, esnek liretim ve ekolojik malzeme arayislari géz 6niine alindiginda, bu yaklasim
gelecekte tasarim, insaat, saglk ve gida gibi farkli sektorlerde dontsiimsel etkiler yaratmaya
adaydir. Disiplinlerarasi projeler, standartlarin gelistirilmesi ve daha genis 6lgcekli uygulamalarla
bu potansiyel kisa siirede gercege donuisebilir.

Anahtar Kelimeler: Biyofabrikasyon, Endistriyel tasarim, Eklemeli imalat, Hizli prototipleme
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SYNTHESIS OF INDUSTRIAL DESIGN AND BIOFABRICATION

Biofabrication is an innovative manufacturing approach that combines industrial design with
disciplines such as biology, material science, and engineering, enabling the creation of next-
generation products and structures. This method typically involves the shaping of “bio-based”
materials derived from cells, biopolymers, or living organisms using additive manufacturing
techniques such as 3D printing. Unlike traditional materials used in industrial design processes,
such as plastics, metals, or wood, biofabrication emphasizes sustainability and minimal
environmental impact. For instance, composites based on mushroom mycelium or algae help
reduce waste issues as they are recyclable and biodegradable.

Additive manufacturing technologies, based on layer-by-layer production, enable the rapid and
flexible creation of various forms. In the context of biofabrication, this technology allows the
printing of cell-loaded hydrogels or specialized inks enriched with bacteria in layers, often
referred to as “bio-inks.” This enables innovative applications across a wide range of fields, from
building facades to furniture, medical implants, and food and leather products. For example, bio-
concrete, where bacteria produce calcium carbonate to fill cracks, offers a building material
solution, while mycelium-based furniture provides a lightweight, durable, and fully biodegradable
alternative.

The advantages of biofabrication include a low carbon footprint, waste minimization, design
freedom, and the development of self-healing materials. However, significant challenges also
exist, such as scaling up from lab-based production to mass manufacturing, ensuring the long-
term durability of materials, high costs, and the lack of regulations and standardization.
Specifically, for construction and consumer products, the mechanical properties of bio-based
materials must be proven, and they must undergo certification processes.

In the design phase, innovative methods inspired by nature’s multi-layered or folded forms
(biomimicry) and agent-based modeling are emphasized. The goal is to create products or
structures with continuous adaptation and feedback mechanisms. Interdisciplinary collaboration
plays a key role in the success of biofabrication, with architects, industrial designers, biologists,
material scientists, and engineers working together to achieve both aesthetic and functional
innovations.

In conclusion, the intersection of biofabrication and additive manufacturing presents an exciting
paradigm that blends sustainability and innovation in industrial design. With rapid prototyping,
flexible production, and ecological material searches in focus, this approach is poised to create
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transformative impacts in various sectors, including design, construction, healthcare, and food.
Interdisciplinary projects, the development of standards, and broader-scale applications could
quickly bring this potential to reality.

Keywords: Biofabrication, Industrial design, Additive manufacturing, Rapid prototyping
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AKILLI BINALAR iCiN BiYOSENSORLER

S.Kiibra TOKER
Ar.Gr.Dr., Ege Universitesi, Biyoloji B6limi

sultankubratoker@gmail.com , ORCID:0000-0002-7088-6690

Biyosensorler hedef bir analiti algilamak amaciyla biyolojik veya biyokimyasal reaksiyonlari
biyolojik reseptor materyalleri (enzim, mikroorganizma, antikorlar vb.) kullanarak olcilebilir
fiziksel ve kimyasal bir sinyale dontstiren cihazlardir. Bu sistemler ile algilanan sinyal;
donugtirici mekanizmasiile optik veya elektrokimyasal gibi farkli yéntemlerle élglilebilmektedir.
Arastirilan analit icin oldukc¢a duyarl ve spesifik biyosensorler tasarlanabilmektedir. Cevredeki
toksik kimyasallarin izlenmesi, hastalik teshisi, gida glivenligi, patojen tespiti dahil olmak lzere
bircok kullanim alani bulunan biyosensorlerin yapi sektoriiyle entegrasyonuna dair sinirli calisma
bulunmaktadir. Halbuki gergcek zamanl izleme ve uyari sistemleri ile erken midahale; yasam
konforunun arttirilmasi, strdirilebilirlik ve enerjinin verimli kullanilmasi gibi bircok avantaj
beraberinde getirebilir. Bu sunum ic mekanlarda saghgi tehdit eden veya yapiya zarar veren hedef
bilesenlerin kaynaklarini tespit etmeye ve bu analitlerin tespitine yonelik biyosensorlerin
binalarda uygulama olanaklarina odaklanmaktadir. i¢ mekanlarda mikrobiyal yiik, kiif olusumlari,
ucucu bilesenler, cesitli gazlar, parazitler, bocekler ve bircok biyolojik ve kimyasal etmenin hizh
tespiti biyosensorler ile saglanabilmektedir. Biyosensorler ile su ve gida glivenliginin de gercek
zamanli tespiti gergeklestirilmektedir. Boylelikle erken miidahale sistemlerinin devreye sokulmasi
muimkin olmakta ve bozulmus gidalarin saptanmasi, nem alarak kiiflenme ihtimali olan i¢ mekan
duvarlarina hizli miidahale edilmesi ya da hava kalitesi bozulmadan alinabilecek 6nlemlere olanak
saglayacak adimlar atilabilecektir. Buna gore akilli ve sirdirilebilir bina tasarimlari igin
biyosensorlerin entegrasyonunun saglanmasi 6nem arz etmektedir. Eksik olan kisim bu
multidisipliner alanlarin arastirmacilarinin bir araya gelerek yapi-biyosensér entegrasyonun
uygulama alanlarinin detayli bir sekilde ¢alisiimasi ve is birligi yapilmasidir.

Anahtar Kelimeler: Biyosensor, Biyolojik reseptor,Akilli bina sistemleri
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BIOSENSORS FOR SMART BUILDINGS

Biosensors are devices that convert biological or biochemical reactions into measurable physical
and chemical signals using biological receptor materials such as enzymes, microorganisms, and
antibodies, to detect a target analyte. The signals detected by these systems can be measured
using different methods, such as optical or electrochemical mechanisms through a transducer.
Highly sensitive and specific biosensors can be designed for the detection of various analytes.
While biosensors have many applications in environmental monitoring of toxic chemicals, disease
diagnosis, food safety, and pathogen detection, there has been limited research on their
integration with the construction industry.

However, real-time monitoring and alert systems could offer numerous advantages, such as
increasing comfort, improving sustainability, and enhancing energy efficiency through early
intervention. This presentation focuses on the potential applications of biosensors in buildings for
detecting harmful or damaging components to health and structure. Biosensors can rapidly
detect microbial load, mold formation, volatile compounds, various gases, parasites, insects, and
other biological and chemical factors in indoor environments. Additionally, biosensors enable
real-time monitoring of water and food safety, allowing for early intervention to prevent issues
such as food spoilage, mold formation in walls due to moisture, or deteriorating air quality.

Therefore, the integration of biosensors into smart and sustainable building designs is essential.
The missing element is the collaboration and detailed study of the integration of building-
biosensor systems, where researchers from multidisciplinary fields come together to explore the
practical applications of such systems. The implementation of these technologies can enhance
indoor health, improve environmental conditions, and ensure that buildings function optimally
over time.

Keywords: Biosensor, Biological receptor, Smart building systems
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KOLEKTIF BiLGi ISIGINDA DONGUSEL TASARIM TOROIALITY MODELI
Canberk YURT
Doktor Ogretim Uyesi, izmir Yiiksek Teknoloji Enstitiisti, Mimarlik Bélimdi,

canberkyurt@iyte.edu.tr , ORCID: 0000-0002-1691-5083

Ekolojik kriz, insanmerkezci diinya gorisi sonucu dogal donglileri dagtmakta, varliklar arasindaki
aglari zedelemekte ve ekosistemin dengesini bozmaktadir. Bu olumsuz etkileri tersine
cevirebilmek icin strdirilebilirlik ve dongisellik konseptleri, iyilestirici miidahalelerle cevap
vermeye ¢alismaktadir. Ancak, bu miidahaleler ayni insanmerkezci anlayis nedeniyle ekosistemi
tamamen rejenere etmek ve ekolojik bitlinligl korumak icin yetersizdir. Dolayisiyla, ekolojik
bitinlige ulasmak icin alternatif bir dongiisellik modeli 6nerilmesi gerekliligi ortaya ¢ikmaktadir.
Bu c¢alisma, “Ekolojik musterekleri onceliklendiren bir dongisellik nasil hayata gegirilir ve
yartalir?” sorusu 1s1ginda, kolektif bilgi ve fenomenolojik referanslarin potansiyelini, insan ve
insan-disi varliklarin karsilikli etkilesimini ve mistereklerin gliclinli géz 6ninde bulundurarak bir
donglisel tasarim modelinin tasarimini, gelistirilmesini ve test edilmesini konu almaktadir.
"Toroidality" olarak adlandirilan bu model, kolektif bilgi ve kolektif deger yaratiminin i¢ ice gegmis
donguleri ile yapilandirilmis olup, metodolojisi katilimci eylem arastirmasinin ortak ¢alisma
yaklasimina dayanmaktadir. Toroidality'yi denemek ve degerlendirmek amaciyla "Zeytinin
Dongisel Yolculugu" adh bir vaka calismasi tasarlanmistir. Vaka calismasi kapsaminda,
Toroidality'nin asamalari, bir uzman atdlyesi ve U¢ ortak tasarim atélyesi esliginde
gerceklestirilmistir. Vaka calismasinin sonunda, arastirma tasarimi, yontemler, ciktilar, katilimci
dinamikleri, Toroidality'nin isleyisi ve kolektif bilginin kullanimi degerlendirilmistir.
Degerlendirmeye gore Toroidality, insan merkeziyetci vizyondaki konvansiyonel dénglisel tasarim
pratiklerinin aksine, insan digi varliklarin ve kdltiirel ve dogal unsurlar arasindaki iligkilere dair
kolektif bilgi setinin donglsel tasarim sureglerine dahiliyetinin yaratici kapasiteyi arttirdigini
ortaya koymustur. Kiiltlirel veya dogal unsurlarin tekil mevcudiyetleri yerine simbiyotik iliskileri
sayesinde ekolojik bitinlik ve dongisel tasarim arasindaki dinamikler tanimlanabilmektedir.
Ekolojik butiinliik, «iliskilendir» fazinda kesfedilen cesitli ve orijinal baglamsal ilikiler ile siirekli
olarak yeniden kesfedilir. Bu iliskilerin kesfine dair elde edilen kolektif bilgi, disiplinleristu bir
deger yaratim sirecini mimkin kilmaktadir. Ayrica, bu sayede ekolojik krize karsi daha efektif
stratejiler tasarlanabilecektir. Kolektif bilginin i1siginda yiirttilen dénglsel tasarim pratikleri de
maddeye olan bagimliligi minimize ederek dongiisel tasarim pratiklerinde fark yaratmayi taahhit
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eder. Ayrica, katilimcr eylem metodolojisi, Toroidality igin konvansiyonel dénglisel tasarim
streclerindeki kisirhgr ve sorunlari asan bir metodolojik cerceve sunar. Bu degerlendirmeler
Isiginda, kolektif bilgi etrafinda islevlendirilmis olan Toroidality icin insan disi unsurlarin kolektif
bilgi kaynagi unsurlar olmaktan ote, aktif olarak tasarim siirecine dahil olacak potansiyel paydaslar
olmasi ve bu dahiliyetin dinamikleri, arastirma konusu olarak ortaya cikar. Biyotasarim
cercevesinde, Toroidality, dogal unsurlari ekolojik butinlik kaygisi ile kolektif bilginin ve kolektif
deger yaratim dongilerine nasil dahil olacagina dair ileriye donilik bir tartisma gelistirilmistir.
Gahsma, biyotasarim ve Toroidality ara kesitinde, biyomimikri tasarim yaklasiminin potansiyelleri,
kolektif bilginin donguselligi ile yeniden islevlendiriimesi ve ekolojik butiinlik nosyonlari ile iliskisi
tizerine yapilan bir énciil degerlendirme ile sonuclandirilmistir. ilerleyen ¢alismalarda, Toroidality
donglisel tasarim modeli ve biyomimetik tasarim yaklasiminin birlikte ele alindigi bir vaka
calismasi yapilmasi 6nerilmistir.

Anahtar Kelimeler: Déngisel tasarim, Kolektif bilgi, Katilimci eylem arastirmasi
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CIRCULAR DESIGN TOROIALITY MODEL IN THE LIGHT OF COLLECTIVE KNOWLEDGE

The ecological crisis, stemming from an anthropocentric worldview, disrupts natural cycles,
damages interconnections among entities, and disturbs the balance of ecosystems. To reverse
these negative impacts, concepts of sustainability and circularity, through restorative
interventions, attempt to address these issues. However, these interventions remain inadequate
to fully regenerate ecosystems and preserve ecological integrity due to the same anthropocentric
framework. Consequently, the need arises for an alternative model of circularity that prioritizes
ecological commons.

This study explores the question: “How can a circularity that prioritizes ecological commons be
implemented and executed?” by considering the potential of collective knowledge and
phenomenological references, as well as the mutual interaction between humans and non-
human entities. It focuses on designing, developing, and testing a circular design model that
incorporates the strength of commons. This model, referred to as "Toroidality," is structured
around interwoven cycles of collective knowledge and collective value creation, and its
methodology is based on the participatory action research approach.

To test and evaluate Toroidality, a case study titled "The Circular Journey of Olive" was designed.
Within this case study, the stages of Toroidality were carried out through an expert workshop and
three collaborative design workshops. At the end of the case study, the research design, methods,
outcomes, participant dynamics, Toroidality’s functioning, and the use of collective knowledge
were assessed. The evaluation revealed that Toroidality, unlike conventional circular design
practices based on an anthropocentric vision, enhances the creative capacity of the design
process by integrating collective knowledge of the relationships between non-human entities, as
well as cultural and natural elements. The dynamic between ecological integrity and circular
design is defined through symbiotic relationships, rather than singular existences of cultural or
natural elements. Ecological integrity is continuously rediscovered through the various and
original contextual relationships uncovered during the "Relate" phase. The collective knowledge
obtained from these relationships enables an interdisciplinary value creation process, which
could lead to more effective strategies against the ecological crisis.

Furthermore, circular design practices carried out with collective knowledge minimize
dependency on materials, making a distinctive impact in circular design practices. The
participatory action methodology offers a methodological framework that overcomes the
limitations and issues present in conventional circular design processes. Based on these
evaluations, Toroidality, which functions around collective knowledge, positions non-human
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elements not just as sources of collective knowledge but as active stakeholders in the design
process. The dynamics of this inclusion become a subject of research.

Within the framework of biodesign, Toroidality advances a discussion on how natural elements
can be integrated into collective knowledge and collective value creation cycles with a focus on
ecological integrity. The study concludes with a preliminary evaluation of the potential of the
biomimicry design approach, its refunctioning with the circularity of collective knowledge, and its
relationship with the concept of ecological integrity. Future work suggests conducting a case
study where the Toroidality circular design model and biomimetic design approach are
considered together.

Keywords: Circular design, Collective knowledge, Participatory action research
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BiYOTASARIMLA YENILIKGi COZUMLER URETMEK

Sempozyumun en heyecan verici ve interaktif bolimlerinden biri olan Ideathon, farkl
disiplinlerden gelen katilimcilarin biyotasarim ekseninde yaratici ve uygulanabilir ¢éziimler
gelistirmesi icin dlzenlendi. Biyoloji, mikrobiyoloji, biyomihendislik, endustriyel tasarim, taki
tasarimi, tekstil tasarimi ve mimarlik gibi g¢esitli alanlardan 6grencilerin katiimiyla 8-10 Kkisilik
gruplardan olusan bes ekip olusturuldu. Disiplinler arasi etkilesimi en Ust dizeye c¢ikarmak
amaciyla ekipler dengeli bir uzmanhk dagilimi ile belirlendi.

1. Asama: Sorun Havuzundan Tek Bir Tanima

Etkinligin ilk asamasinda, her ekip kilresel, yerel veya gilindelik hayatta karsilastiklar
strdirdlebilirlik ve tasarim problemlerini iceren bir sorun havuzu olusturdu. Yarim saatlik beyin
firtinasi stirecinin ardindan, mentorlerin destegiyle tek bir ana soruya odaklanmalari istendi.
Sirecin sonunda, her ekibin belirledigi problemler ekip sézclileri tarafindan sunuldu.

Her ekipte ortaya ¢ikan bes temel soru su sekildeydi:
e Agsini yadislarla olusan su kiitleleri daha verimli bir sekilde kullanilabilir mi?

e ¢ mekanlarda neme bagh kiif olusumunu énleyici, geciktirici ya da temizleyici
biyotasarim ¢éziimleri gelistirilebilir mi?

e Betonarmeye alternatif olarak esnek, dayanikli ve biyolojik olarak siirdiiriilebilir yapilar
iiretilebilir mi?

e Daha ekonomik enerji liretmekte canlilarla isbirligi yapilabilir mi?

e Farkl denizel ortamlardaki kirlilik diizeyi nasil hizli tespit edilip dijital teknolojilerle
temizlenebilir?

2. Asama: Biyotasarimla ¢6ziim Uretmek

Problemler netlestirildikten sonra, her ekibe biyotasarim odakl vyenilikci ¢6zim onerileri
gelistirme gorevi verildi. Ekipler, mentdrlerin rehberliginde biyolojik siireglerden, canlilardan,
dogal malzemelerden ve biyomimikri prensiplerinden ilham alarak fikirlerini sekillendirdi.

Bu asamada, her grup 1,5 saat icinde ¢ozlimlerini gelistirdi ve bunlari gorsellestirerek sunum igin
hazirlik vyapti. Calismalarini desteklemek amaciyla yapay zekanin da destegiyle eskizler,
diyagramlar ve dijital araglarla gorsel materyaller uretildi.

Final Sunumlar ve Kapanis



56

= (] i 2 ™, BIYOTASARIM
l \ wo%ﬂ}',ﬁ & N&. ) ARASTIRMALARI & BIOP BIOTECH
g T A K I M I “:::é”} DE RN EGI | BIYOTEKNOLOJI & BIYOTASARIM

1.BiYOTASARIM ZiRVESi VE SEMPOZYUMU / 1°T BIODESIGN SUMMIT AND SYMPOSIUM

Saat 17:00-18:00 arasinda gergeklesen final sunumlarinda, her ekip gelistirdigi biyotasarim
¢Ozlimlerini sundu. Genel mentorler ve diger ekiplerin geri bildirimleriyle zenginlesen bu siireg,
fikirlerin gelecekte nasil gelistirilebilecegine dair yeni is birlikleri ve arastirma alanlari olusturdu.

Ideathon, biyotasarimin yalnizca akademik bir kavram olmaktan 6te uygulanabilir ve disiplinler
arasi ¢oziimler Gretmeye yonelik glicli bir ara¢ oldugunu bir kez daha ortaya koydu. Etkinlik
boyunca katilimcilarin problem ¢6zme becerileri, yenilikci diisinme kapasiteleri ve ekip ici is birligi
yetenekleri pekistirilirken, dogadan ilham alarak siirdirilebilir bir gelecek insa etme vizyonu
gugclendi.

Kisaca ekipler ve ¢6ziim Onerileri su sekilde siralanabilir:
1. Grup: Kertenkeleler
Grup Mentor: Dog.Dr. Oznur Enes
® Emine Anil- Aksaray Universitesi - Mimarlik
e Aybiike Tunali-Dokuz Eyliil Universitesi - Mimarlik
e Nil Aktas- Dokuz Eyliil Universitesi - Mimarlik
e Mina Atagiin- Dokuz Eyliil Universitesi - Mimarlik
e izel Ates Yildiz- Eskisehir Teknik Universitesi- Tekstil ve Moda Tasarimi
e Ceyda Unsalan- Ege Universitesi - Biyomiihendislik
e Gokay Cungur- izmir Ekonomi Universitesi- Endiistriyel Tasarim
e Seray Yiicetin- Ege Universitesi- Biyomiihendislik

Grup, yagmur suyu hasadina biyotasarim odakli bir ¢6ziim Onerisi olarak Teksas Boynuzlu
Kertenkele’sinin su toplama yeteneginden ilham alarak, kivrimli bir ¢ati tasarimi diisinmis; bu
yolla yagmur suyunu depolamayi 6ngormdstiir. Ayrica cephedeki fotobiyoreaktorlerde yer alan
Spirogyra algleri su filtrasyonu ve hava temizleme icin kullanilmakta, dezenfeksiyon igin UV
filtreler, gri su filtrasyonu ile kullanilmis suyun tekrar sisteme kazandirilmasi gibi farkli kademeler
iceren kompleks bir sistem duslinilmustur.
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2. Grup: Corbusier'in Kullbesi

Grup Mentor: Dr. S. Kiibra Toker
e Tolga Teke-Dokuz Eyliil Universitesi - Mimarlik
e Beril Aksoy- Ege Universitesi-Mikrobiyoloji
e Pelin isbuyuran-Dokuz Eyliil Universitesi - Mimarlik
e Arda Ates- Dokuz Eyliil Universitesi - Mimarlik
e Seray Umay ilhan-izmir Ekonomi Universitesi- Endiistriyel Tasarim
e Nisan Kege-izmir Ekonomi Universitesi- Endiistriyel Tasarim

Grup, kiif olusumunun yapi malzemeleri ve insan saghg tGizerindeki olumsuz etkilerine geleneksel
yontemlerin (camasir suyu, sirke gibi) yetersiz ve kisa vadeli ¢éziimler sundugunu belirleyerek,
bina sivalarina entegre edilebilecek bir akilli sensérli sistem tasarlamislardir. Yapilarda kuf
olusumunu taniyan sensor tasarimi ve inhibisyon igin kademeli aktiflestirme Onerisinde
bulunmuslardir. Biyotasarim ¢6zimu olarak yapilarda kullanilan siva igerisine toz halinde inaktif
antimikrobiyal madde konulmasi ve sivanin uygulandigi ylizeyde kif miktari tehlikeli bir seviyeye
geldiginde icerisinde inaktif maddeyi aktive edecek bir sivi bulunan bir sensér 6nerilmistir. Siva
icine gdmall antimikrobiyal maddeler, kif olusumunun basladig durumlarda aktif hale gelerek
kif buylimesini 6nlemektedir.
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3. Grup: Ecomedusa

Grup Mentor: Onur Kirdék & Tugge Dogan

e Asli Ozer- Dokuz Eyliil Universitesi - Giizel Sanatlar Enstitiisi Sanat ve Tasarim
Anasanat Dall

e ilke Cobanyildizi- Ege Universitesi- Biyoloji

e Azra Balkan - Ege Universitesi- Biyoloji

e Mahri Gurbanova - Dokuz Eyliil Universitesi - Mimarhk
e irem Nur Oksiiz - Ege Universitesi - Biyomiihendislik

e Enise Cinar - Dokuz Eyliil Universitesi - Mimarhk

Asya Acar -Dokuz Eyliil Universitesi- Biyomedikal

Grup, icinde bulundugumuz diinyanin betonlasmasi ve dogadan uzaklasiimasi sorunundan yola
cikarak ¢6ziim onerileri aramistir. Bu probleme ¢6ziim olarak, doga bilinci olusturmak amaciyla
ilkokul seviyesindeki 6grencilere yonelik biyoyapilar tasarlamayi 6énermislerdir. Bu dogrultuda
yapinin ahsap agirlikh olmasi, kullanilacak masalarin miselyum kompozitten lretilmesi ve bina
icindeki oksijeni karsilamak amaciyla algleri yapilarin igine entegre edilmesini énermislerdir.
Ayrica bina tasariminda ‘Pelagia Noctiluca’ ahtapot tiriniin dis gorintlsinden, binalarin 1sik
almasi icin ise ‘Aurelia Aurita’ tirlindeki ahtapottan esinlenmislerdir.
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4. Grup: Geyikler

Grup Mentdr: Dr.Ogr.Uyesi. Erdem Ylldirm & Secil Yagl
e Yasin Muhammet-izmir Yiiksek Teknoloji Enstitiisii-insaat Miih.
e Yaren Aslan-izmir Yiiksek Teknoloji Enstitiisii-Mimarlik
e Deniz Giires-Ege Universitesi-Biyomiihendislik
e Sude Kaplan- Dokuz Eyliil Universitesi - Mimarhk
e Betiil Glingdriir- Ege Universitesi-Biyomuhendislik
e Hakan Yilmaz-Dokuz Eyliil Universitesi - Mimarlik

Grup, diinyada elektrik tiiketiminin, hizla artan nifusla birlikte giderek artmasi ve bu ihtiyacin
karsilanmasi igin gezegenimizin dogal kaynaklarinin tiiketilmesine etkisi fikrinden yola ¢ikmistir.
Sirdirilemez olarak gordiikleri bu denklemde yeni bir enerji devrimi baslatmayi distinmuslerdir.
Co6zUm olarak onerileri elektrigi dogal yollarla tretip surdirilebilir ve dongisel olarak kullanmak
icin yaptiklari arastirmalar sonucu dogada bunu yapan bakteri tiri olan “Geobacter
sulfurreducens”i kullanmaktir. Geobacter sulfurreducens, elektrik iletebilen bir bakteri tlri olup,
cansizken bile elektrik Gretmeye devam edebilmektedir. Elektrik akimi yaratma, iletme ve elektrik
Uretme yetenegi olan bakteriyi tasarimlarinda kullanarak bakim gerektirmeden uzun siire elektrik
Uretebilen yenilikgi bir batarya Giretmeye karar vermislerdir. Canlilar ile isbirligi yaparak trettikleri
bataryayr metro girislerinde bulunan turnikelere entegre ederek, turnike gecislerinde olusan
kinetik enerjiyi elektrik enerjisine donustlrerek, metro istasyonlarinin ihtiyaci olan elektrik
enerjisini kargilamayi tasarlamiglardir.
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BIO-BATTERY GEOBACER
SULFRRUCENS
GEOBACER BACTERIA
|

SUCFRUCENS

CATHODE
CHAMBER

ELECTRON ELECREN

5. Grup: Sea’s”canner

Grup Mentdér: Dr. Ogr. Uyesi Derya Merig
e Melih Cimen--Ege Universitesi-Biyomiihendislik
e Tuna Altun--Ege Universitesi-Biyomiihendislik
e Cisil D6nmez- Dokuz Eyliil Universitesi - Mimarlik

Bu proje, bakterili bir ayristirma filtresi ile deniz kirliligini azaltmayi hedefleyen bir sistem
sunmaktadir. Petrol, civa, kursun ve yagl ayristirma yetenegine sahip olan bu sistem, dalga
hareketini enerjiye cevirerek strdirdlebilir bir kullanim sunmaktadir. Ayni zamanda, yapay zeka
destekli rota olusturma 6zelligi sayesinde etkin bir sekilde konumlandirilabilir. ilham kaynagi

olarak istiridye (metaforik), mercan (islevsel) ve vatoz (bigimsel) ele alinmistir.

INNOVATIVE SOLUTIONS THROUGH BIO-DESIGN

One of the most exciting and interactive segments of the symposium, Ideathon, was organized to
encourage participants from different disciplines to develop creative and applicable solutions
within the scope of bio-design. Students from diverse fields such as biology, microbiology,
bioengineering, industrial design, jewelry design, textile design, and architecture formed five
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teams, each consisting of 8-=10 members. To maximize interdisciplinary interaction, teams were
structured with a balanced distribution of expertise.

Phase 1: From a Pool of Problems to a Single Definition

In the first phase of the event, each team created a pool of sustainability and design-related
problems encountered globally, locally, or in daily life. After a 30-minute brainstorming session,
teams were guided by mentors to focus on one core problem. At the end of the process, each
team presented the problem they had defined.

The five fundamental questions that emerged from each team were:
e Can excessive rainfall be harnessed more efficiently?

e Can bio-design solutions be developed to prevent, delay, or eliminate mold formation
caused by humidity in indoor spaces?

e Can flexible, durable, and biologically sustainable structures be developed as an
alternative to reinforced concrete?

e Can organisms be collaborated with to generate more economical energy?

e How can the pollution levels in different marine environments be quickly detected and
cleaned using digital technologies?

Phase 2: Generating Solutions with Bio-Design

Once the problems were clarified, each team was tasked with developing bio-design-focused
innovative solutions. Guided by mentors, teams shaped their ideas by drawing inspiration from
biological processes, living organisms, natural materials, and biomimicry principles.

During this phase, teams had 1.5 hours to refine their solutions and prepare presentations. To
support their work, they produced visual materials such as sketches, diagrams, and digital
illustrations, with assistance from artificial intelligence tools.

Final Presentations and Closing

Between 5:00—-6:00 PM, each team presented their bio-design solutions. Enriched by feedback
from general mentors and other teams, this process led to new collaborations and research areas
on how these ideas could be further developed.

Ideathon once again demonstrated that bio-design is not just an academic concept but also a
powerful tool for producing applicable, interdisciplinary solutions. Throughout the event,
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participants enhanced their problem-solving abilities, strengthened their innovative thinking
skills, and improved teamwork, reinforcing the vision of building a sustainable future inspired
by nature.

Summary of Teams and Their Solutions:
1st Team: The Lizards

Group Mentor: Assoc. Prof. Dr. Oznur Enes
Team Members:

® Emine Anil — Aksaray University — Architecture

e Aybike Tunali— Dokuz Eylil University — Architecture

e Nil Aktas — Dokuz Eylil University — Architecture

e Mina Atagiin — Dokuz Eyliil University — Architecture

e izel Ates Yildiz — Eskisehir Technical University — Textile and Fashion Design
e Ceyda Unsalan — Ege University — Bioengineering

e Gokay Cungur — izmir University of Economics — Industrial Design

® Seray Ylcetin — Ege University — Bioengineering

The team proposed a bio-design-focused rainwater harvesting solution inspired by the Texas
Horned Lizard’s water-collecting ability. They developed a curved roof design that would enable
effective rainwater collection. Additionally, photo-bioreactors on the building’s facade
containing Spirogyra algae were integrated for water filtration and air purification. The system
included UV filters for disinfection and greywater filtration, ensuring a multi-layered,
sustainable water management system.

2nd Team: Corbusier's Cabin

Group Mentor: Dr. S. Kibra Toker
Team Members:

e Tolga Teke — Dokuz Eylil University — Architecture
e Beril Aksoy — Ege University — Microbiology
e Pelin isbuyuran — Dokuz Eyliil University — Architecture

e Arda Ates — Dokuz Eylll University — Architecture
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e Seray Umay ilhan — izmir University of Economics — Industrial Design
e Nisan Kege — izmir University of Economics — Industrial Design

The team identified mold formation in buildings as a major problem, highlighting that
conventional solutions such as bleach or vinegar provide only short-term effects. They proposed
an intelligent sensor system integrated into building plaster. The system would detect mold
formation and activate antimicrobial agents embedded in the plaster when mold levels reached
a dangerous threshold. This bio-design solution introduced a gradual activation mechanism for
mold inhibition, making use of microbiological components to ensure long-term prevention.

3rd Team: Ecomedusa

Group Mentors: Onur Kirdok & Tugce Dogan
Team Members:

e Ash Ozer — Dokuz Eyliil University — Fine Arts, Art & Design
e ilke Cobanyildizi — Ege University — Biology

e Azra Balkan — Ege University — Biology

e Mahri Gurbanova — Dokuz Eylll University — Architecture
e irem Nur Oksiiz — Ege University — Bioengineering

® Enise Cinar — Dokuz Eylil University — Architecture

e Asya Acar — Dokuz Eylil University — Biomedical

The team focused on the disconnection between urban environments and nature. To address
this, they proposed bio-structures for elementary school students to foster environmental
awareness. The structures were designed to incorporate wood-based materials, mycelium
composite furniture, and integrated algae systems for oxygen generation. Their architectural
inspiration came from the Pelagia Noctiluca jellyfish for its external form and the Aurelia Aurita
jellyfish for light diffusion within the structure.

4th Team: The Deer

Group Mentors: Dr. Erdem Yildirim & Secil Yagl
Team Members:

e Yasin Muhammet — izmir Institute of Technology — Civil Engineering

e Yaren Aslan — izmir Institute of Technology — Architecture
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® Deniz Gures — Ege University — Bioengineering

e Sude Kaplan — Dokuz Eylil University — Architecture
e Betil GuUngorir — Ege University — Bioengineering

e Hakan Yilmaz — Dokuz Eylul University — Architecture

The team tackled the problem of increasing global energy consumption and the depletion of
natural resources. Their proposed solution focused on Geobacter sulfurreducens, a bacterium
capable of conducting and generating electricity, even after death. The team designed an
innovative bio-battery that could be integrated into metro turnstiles to harness kinetic energy
from pedestrian movement, thereby producing sustainable electricity for subway stations.

5th Team: Sea’s”canner
Group Mentor: Dr. Derya Meri¢
Team Members:
e Melih Cimen — Ege University — Bioengineering
e Tuna Altun — Ege University — Bioengineering
e Cisil DOnmez — Dokuz Eylil University — Architecture

This project aimed to reduce marine pollution using a bacteria-based filtration system capable
of breaking down pollutants such as oil, mercury, lead, and chemical waste. The system
converted wave motion into energy, ensuring sustainability, and featured Al-supported route
optimization for efficient deployment. Inspired by oysters (metaphorically), coral (functionally),
and stingrays (structurally), the system provided an eco-friendly solution for marine waste
management.
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Cozum Omerisi:

Iu Kertenkelesinin Morfolojik

iam Almarak YAGMUR SUYU
» Alglerle HAVA FILTRASYONU
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SINIF ORTAMI

Kt nedir?

Ozellikleri

bakterili aynistirma filtresi
yapay zekayla rota olusturma
mobil kullanim

dalga hareketini enerjiye gevirme
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PROGRAM AKISI

1. Giin — Cuma, 28 Subat 2025
10:30 - 12:00 | Agilig Konusmalari

e  Biyotasarim Dernegi & BIOP Biotech temsilcileri & Mimarlar odasi Yonetim Kurulu
Baskani

Zirvenin tanitimi, genel program akisi ve katilimcilara bilgilendirme.
° Agihis Konugmasi:

Prof. Dr. T. Didem Altun (DEU, Mimarhk Bélimi)

Dog. Dr. Feyzal Ozkaban (DEU, Mimarlik B&limi)

“Biyotasarim: Dogayla isbirligi icinde Tasarim Yaklasimlari”

68 12:00 - 13:00 Yemek Molasi

13.00- 13.15 Networking

13:15-15:15

Oturum 1: Biyotasarimda Egitim, inovasyon ve Gelecek Perspektifleri
Moderator: Prof. Dr. T. Didem Altun (DEU, Mimarhk Bolim{i)
Konusmacilar:

1. Prof. Dr. Ozge Andig Cakir (EDUJI A.S.) — “Yesil Girisimcilik ve Ornekler
Onur Kirddk (BIOP Biotech, Ege Universitesi Biyoteknoloji Dr. Ogrencisi) — “Tasarim
Disiplinleri ile Biyoteknolojinin Kesisimi: Yenilik¢i Is Modelleri”

3. Secil Yagh (DEU, Mimarlik Dr. Ogrencisi) — “Tasarimla iliskili Disiplinlerde Biyotasarim
Egitimi”

4. Tugce Dogan (Ege Universitesi, Malzeme Bilimi ve Miihendisligi Dr. Ogrencisi) —
“Miihendislik Egitiminde Biyotasarim ve Biyokompozitler”
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5. Dr. Tiirkan Ercan Ozaydin (Ege Universitesi, Egitim Fakiiltesi) — “Egitimde Yenilikgi
Tasarim Yaklasimi: Biyomimikri”

15:15 - 15:30 Kahve Molasi & Networking- BIOP SUNUM

15:30-17:30
Oturum 2: Mikrobiyal Biyoteknoloji, Biyofabrikasyon ve Biyomalzemeler
Moderatér: Dr. S. Kiibra Toker (Ege Universitesi, Biyoloji B6liimi)

Konusmacilar:

1. Prof. Dr. Mustafa Yamag (Eskisehir Osmangazi Universitesi, Biyoloji B&limu) —
“Miselyum Biyokompozitler”

2. Prof. Dr. Elif Esin Hames (Ege Universitesi, Biyomiihendislik B&limu) — “Bakteriyel
Kalsifikasyon ve Uygulama”

3. Prof. Dr. Meltem Conk Dalay (Ege Universitesi, Biyomiihendislik B6limu) —
“Fotobiyoreaktor Cephe Sistemleri”

4. Dr.Godzde Damla Turhan (Ekonomi Universitesi, ic Mimarlik ve Cevre Tasarimi Bélim{) -
“Tasarimda Bakteriyel Seliiloz
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Oturum final panel tartisma- Belge takdimi
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2. Giin — Cumartesi, 1 Mart 2025

10:30-12:00

Oturum 3: Mimarlik ve Biyoteknoloji Ara Kesitinde Tasarim ve Miihendislik Coziimleri
Moderat6r: Onur Kirdok

Konusmacilar:

1. Dr. Erdem Yildirim (DEU, Mimarhk Bélimu) — “ Parametrik Tasarim ile Biyoteknolojik

Entegrasyon”
Prof. Dr. Yenal Akgiin (DEU, Mimarlk Bélimii) — “Biyomimetik ve Biyoadaptif Cepheler”
3. Orkun Kivrak (BIOP Enddstriyel Tasarimci ve Kurucu Ortak) — “Endiistriyel Tasarim ve

Biyofabrikasyonun Sentezi”
4. Dr.S. Kiibra Toker (Ege Universitesi, Biyoloji Bolumu) — “Akilli Binalar icin Biyosensérler”
5. Dr. Canberk Yurt (IYTE, Endistriyel Tasarim) - “ Kolektif Bilgi Isiginda Dénglsel Tasarim

Toroiality Modeli “
70
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12:30 — 13:30 | Ogle Molasi

13:30-17:00
Oturum 4: ideathon

17:00 — 18.00 | ideathon Fikirlerinin Kisa Sunumlari ve Genel Degerlendirme
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