Hizlandirici ve Pargacik Fiziginde Bilgisayar Uygulamalari Okulu ITI, 3 - 10 Subat 2014, Tokat / Tiirkiye

- Ozgiir ¢obanoglu & Jitka Eryilmaz

Universitedeki | = Arastirma Laboratuvarindaki | = Endistrideki

Neden endistriyel bir kurum bir temel bilimci ¢aligtirir ?
Bilim insanlari neden endustriye gider ?

Bilim adaminin endistriye katkisi nedir ?
Endustrinin bilime katkisi nedir ?

Bilim adaminin endistriden 6grenebilecekleri nelerdir ?
Endistrinin bilimden 6grenebilecekleri nelerdir ?

Cevaplarinizi asagidaki adreslere liitfen gonderiniz:
= Ozgiir Cobanoglu, Ph.D. (deneysel fizik, mikroelektronik):

= Jitka Eryilmaz, Ph.D. (biyoloji, protein kristalografisi):


mailto:ocobanoglu@isko.com.tr
mailto:jeryilmaz@isko.com.tr

oglu & Jitka Eryilmaz

Uygulamalar: Okulu ITI, 3 - 10 Subat 2014, Tokat / Tiirkiye
- Ozgiir Coban

Pargacik Fiziginde Bilgisayar

zlandirici ve

Hi

Deneysel Bilim

Yaptiklarimiz ne ile ilgili ?
Hangi yontem ile ilerliyoruz ?
Pekiyi, nasil imkan buluyoruz ?

Sonu¢ nedir ?
Temel bilim nasil ise yarar ?

) Eskisehir Toplantisi
Dr. Ozgur Cobanoglu, CERN, PH-ESE-ME, 2010
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Yaptiklarimiz ne ile ilgili ?

“ Bilinmeyenleri bilinenler haline dontgtirmekle ilgili:

= gokgurdltisund tanrilarin 6fkesi olarak algilamaktan,
firtinalari fahmin edebildigimiz bir ¢aga...
" dolayisi ile diinyayi degistirmekle ilgili:

= g¢ocuklugunuzda varolmayan ve bugiin olmamalar: durumunda

.......

tersi olanlari :)

" ve dogal olarak diinyadaki degisime ayak uydurmakla ilgili:
= tipki depreme dayanikli binalar gibi...

" "Bilgi saklama hastaligi” na karsi - gergeklerin bilinmesi
Tellq
= basmakaliplari, yanhs inaniglar: yikmakla ilgili...
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Hangi yontemle ilerliyoruz ? %%
7%

= Ogrenmek icin soru sorariz.
= Dogay! 6grenmek igin de soru sormak gerekir.

~ Doga ise konusmaz; sadece isler.
~Dogaya soru sormak = deneysel bilim
~Dogaya soru sorabilen kigi = deneyci
~Doganin verdigi cevap = deney sonucu (bilgi)

= Evet/hayir ile hikayeyi tahmin etme oyunu gibi:
= Sorulan soru = deney duzenegi
+Alinan evet/hayir cevabi = deney sonucu
= Tahmin ettigimiz hikaye = dogay! agiklayan kuram

 Toplantilar/¢alistaylar dizenleyip bulgular: ve
dogrulari paylasiyoruz/yayiyoruz/ogreniyoruz
0.C.
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Nasil imkan buluyoruz ?

" Bu iglerin yapilmasini mimkun kilan nedir ?

"~ Kim “yap" diyor ya da para/imkan/6nem/gorev veren
kim/hangi kurum ?
-~ Merakli insan (bilim insant, v.b.)
= Yoneten insan (devlet adami, yonetici v.b.)
= Bu iki u¢ nokta arasindakiler (herkes)

g Insanoglunun gercedi bilme ihtiyact

0.C.
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Sonu¢ nedir ?

" Bilim adami ile yoneten kisinin bu isbirligi sonucunda:

" Bilim adami mutludur ¢inkd:
~ Kendisinin ve insanligin meraklarini gidermektedir
=~ Bulgularini yayinlayarak insanliga katki yapar
=~ Ulkesinin/kurumunun/kendisinin sayginhgini artirir

" Yoneten mutludur ¢lnkd:
= Orta ve uzun vadede karli bir yatirima sahip olmustur
~ Ulkesini/kurumunu/kendisini daha gii¢lii hale getirmigtir

= ¢agi yakalayabilir ve llkesi/kurumu/kendisi igin hayati
adimlarda hata yapmaz

0.C.
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Sonu¢ nedir ? 5, %,

“x
%

" Gergek diinyada ise herkes bu iki fikri u¢ nokta
arasindadir

=~ Or: bilim adami sadece bilim adami degil ayni zamanda
yonetici/mihendis/tiiketici/v.b." dir de

. ~ 1966 through 1995 are blank ber
~r ith the Grateful T

" Dolayisi ile herkes mutludur glnkd:

= Yukaridaki 6lgekte hangi tarafa daha yakin olunursa olunsun
onurlu bir kazanim vardir

Or: Tim Berners-Lee ve WWW
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Diger alanlara katkimiz nasil oluyor ? o

" Amag: %
~ Oyuncak arabalarin igine motor takip onlar: ydiridtmek

* Amaca yonelik atilan adim:
~ Bigak kizdirip kesmek

® Bu adimin gerektirdigi teknoloji:
~ Hizli soguyan bigaklar

* Bu teknoloji igin énerilen ¢ézdm:
~ Suda sogutmak

® gozimdn uygulanmas: sonucunda gériilen:
~ Metallerin isi iletkenliginin artirilabilecegi

= En bastaki amag ile sonug¢ta dretilen bilgi arasinda higbir(?) bag yok.

~ Temel bilimlerin ise yarama yolu bu sekilde ézetlenebilir mi ?
0.C.
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Akademi Endistriye Karst
Cogunlukla, 20 Yil Once

Hedef - Makale N e Hedef - Uriin

Aradzin] Endisiri
Amag: Amag
Neden, Nasil ? Uygulama |
Destek ST SSRGS Termodinamik
Kisitlar Kisitlar
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Akademi Endistriye Karst
Simdilerde...

\

Yonetici

Siz
Hedef - Makale —

Artadzmi b Endisiri
Neden, Nasil ?

Dugiik Maas Yiksek Maas

Destek

Kisitlar

/ Hedef = Or‘ﬁn

Amag
Uygulama !

Termodinamik

Kisitlar
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Akademik ve Endustriyel Odak

Akademik odak - Nasil ¢alisir ? Neden ?
- Yontembilimsel yetenek
Proje/Sonu¢ - Yayin, fon

Endustri odagi - Uygulama ve ticarilestirme

- Tasarima yonelik
Proje/Sonug: - Sirkete deger, patent

Tasarim

Endiistri AkadeV
I Tasarim I I

Ye’renek

Kopru kurmak iyi olur !

Yetenek

El ele,
yaris yok

“'; i‘

= Eniyi
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Akademide ve Endistride Yasam

Akademi Endistri

¢ Bilgi
¢ Sorgulayici diislince
¢ Tletigim ve toplumsal yetenekler

¢ Tletigim ve toplumsal yetenekler
¢ Bilgi
® Sorgulayici distince

Endistrideki bilim adamlari yalniz hissedebilir |
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Kisisel tecribe ile sinirli olmak izere !

- Endistride arastirmaya daha ¢ok zaman vardir
= Danisman'in rahatlatici etkisi yok olur, midir'in destegi gelir
= Iletigimin énemi, dil engeli, farkh akil yiiriitmeler, paradigmalar, v.b.
= Endistride arastirma 6zqglrliugl daha fazladir
~ Endustri kolunun amacina yénelik olmak lzere, g¢aligtiginiz alani daha kolay
degistirebilirsiniz

= Endistri daha multi-disipliner ve daha uluslararasi bir ortamdir
-~ Endistride daha fazla dil ve kiiltir barinir
- Endistri kan emmez :D tam tersine (belki de fazla) hosgarilidir
= Sahiboldugunuz onyarginiz, danismaniniza
sormaniz gereken bir seydir !
= Endistride, konferansa gitmek bilimsel

etkinliklere katilmak gibi sadece universitedeki bilim adamlarina yakistirilan

seyleri yapmak igin daha ¢ok kaynak vardir

=~ Endistrinin boyle seylere izin vermedigi , Tembel insanlarin
bahanesidir; endistri boyle seyleri aslinda ister ve kendi yararina kullanabilir

= Insanlar basketbol oynadik¢ca uzamaz, uzun insanlarin basketbolda kariyer
edinme sansi vardir: basketbolcular bundan dolayi ¢ogunlukla uzun insanlardir
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"Nasil yapilacagini anlatma, yap !” veya "Derse degil ise ihtiyacim var !”

v
[ResISTRE|

Algebra

E Free Objects

— @ Eqgrilikyancap = 1.52
— @ LogGenisligi = 2

— @ yilseldilt =6

B Dependent Objects

— @ A=(0, 6)
— @ B = (-1, 0)
—@ C=(1, 0)
— @ D = (0, 6.52)

— @ E = {0.08, 7.03)
— @ F = {-0.08, 6.01)
— @ G = (-0.08, 7.03)
— @ H = {0.08, 6.01)
— @ 1= {0, 0

— @ ] = (0, 6)

— @ K= (0, 6.52)

— @ L = {0, 5.99)

— @ M = (-0.08, 6.01)
— @ N = (0, 6)

— @ a: 6.92% + ¥y = 6.92

— @ b: 6.52x% -y = -6.52

— @ c:x” +(y — 6.62)" =0.27
—@ ' x¥ (v — 5ATY = 0.27
— @ d: -0.08x - 0.51y = -3.08
— @ e: 0.08x% - 0.51y = -3.08

— @ f=2

— @ grx=0

— @& h=0.16

— @ i=10.16

— O uzakhkAl = 6
— O uzakhkBC = 2
— O uzakhkDF = 0.52
— O uzakhkFH = 0.16

— @ a=17.44°
- @ p = 90°
— @ § = 81.28°

Ml 8]

Graphics

LogGenislif)i = 2 - - _

wlilkselklilk = 6

kullanmim kilawuzu:

Renkli ayar gubuklanni kaydirarak egrilik
varigapin, log genisligini ve kilavuz ylksekligini
ayarlayip, uygulamay distndiglmiz ichlkey
makaranin geometrisini dinamilk olarak izleyin.

Soldaki sUtunda, geometrik modeli olusturan
tim hilesenleri ve dzelliklerini gdrehilirsiniz.

Sdzkonusu ighilkey makara (halat kilavuzuy,
efrilik vangap soldaki situnda ve 'i' ile gésterilen
makara genislidi bilindidinde Gretilehilir. EGrilik
varigapinin mimkin en yiksek defierinde tutulmasi
anerilir,

fizgur Cobanoglu

)
II

[
IL AR

e -

Halaf alat

Log genislidi
(halatin gezinm

En safdayken)

e IgbUkey makaranin st yizeyi
M8 Ighikey makaranin alt ylzeyi
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Kisisel tecribe ile sinirli olmak izere !
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Kisisel tecribe ile sinirli olmak izere !

* Halihazirda yapilandan farkli birsey yap:
* Hedef ve/veya problem tanimi temel olarak yok
* Proje dnerisi hazirlamak temelde mimkin degil

* Su amaca ulas:
* Hedef ve/veya problem tanimi var
* Proje dnerisi hazirlamak mimkin



Hizlandirici ve Pargacik Fiziginde Bilgisayar Uygulamalar: Okulu IIT, 3 - 10 Subat 2014, Tokat / Tiirkiye

- Ozgiir Cobanoglu & Jitka Eryilmaz

Kisisel tecriibe ile sinirli olmak izere !

De ki: fermodinamik kraldir |
* Tum varolanlar ona itaat etmektedir ve siiphesiz ki...
* ..heniiz kesfedilmemis olanlar da ona itaat edecektir (Ayet: hpfbu2014)

Ileri goriigli endistride
* Hersey mimkindir !
Gercekte olan:
* Ancak belirli sartlar varsayildiginda/altinda hersey mimkiindir ve
* Bazi sartlar zira onlar yalnizca varsayimdir
* Dolayisi ile hergey miimkin degildir glinkd
* Dogada cignenemeyecek kurallar vardir: fermodinamik gibi

Buydctulikte hergey
* Insani tavsana ¢evirme — kiitle korunumuna aykiri :D
Bilimlerde ise mimkin olan dogadan 6grenilir ve doga kuralcidir
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Kisisel tecriibe ile sinirli olmak izere !

Hersey mimkinddr !

* Bunu soyler

* Hersey mimkin oldugunda doga kanunlari varolabilir mi ?

Bilim, doga kanunlarini 6grenme ¢alismasidir:

* Doga kanunlarinin varolmasi hergeyin mimkin olmadiginin ispatidir

Bu algi karmasasinin nedeni:

* Yoneticilerin asina oldugu beseri bilimler ve dilleri ile

* Bilim adamlarinin asina oldugu doga kanunlari ve matematik arasindaki kati
farktir

Beseri bilimler ile kullandiklar: dil ve slup uzlasmacidir:

* Etnik gruplar arasinda ortakliklar arar, yanlislari hoggorir ve/veya dile
getirmez, ¢ozimleri kiltirler arasi etkilesim ve “hersey uyar” ilkesi ile arar

Pozitif bilim ve kullandigi dil ise asla uzlagsmaz:

* Dinyanin yergekimi ivmesi, sirf onun zerinde yasayan bir toplum oyle istedigi
icin ~9.82 m/s*'den 5'e inmez veya birimi degismez
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Kisisel tecriibe ile sinirli olmak izere !

Bilim zannedilen pekgok dal aslinda, kati tanimiyla pozitif bilim degillerdir !
* Bunlar gogunlukla bilimsel yontemleri kullanirlar fakat , bu dallarda
tam anlamiyla kullanilamaz zira bu dallarda yontem gelismemistir

* Cemal VYildirim'in, Bilim Felsefesi adli  kitabini  okumadiysaniz ve
sindirmediyseniz, litfen ders ¢alismayi ve Remzi Kitabevi'nden
¢tkan bu kitabi edinin

Her yararli disiplinin/alanin, pozitif bilim sayilmasina gerek var midir ? Neden ?

Bir alanin insanogluna yararali olabilmesi igin "pozitif bilim" sayilmasi gerekli
midir ? Neden ?

* Oyle oldugu sanildigi igcin midir ki her disiplin kendisini pozitif bilim olarak

tanitiyor ? Siz ne distinlyorsunuz ?
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/=

Kisisel tecriibe ile sinirli olmak izere !

~ Endistri:
* Sorgulayici kafa yapist ile
* Olumsuz kafa yapisini ayiramaz
* Sonug:
= "Baoyle digtinme " diyerek aslinda ¢ogunlukla sorgulayici diigiinceyi reddeder.

~ Akademi:
* Sorgulayici olmak ile olumsuz olmay! ayirabilir
* Sorgulayici olmamizi ister ve olumsuz digiince ile ilgili birgey séylemez
* Urettigi bilginin uygulanabilirligini pek umursamaz ve sonug:
» Urettigi makaleler fazla “iyimserdir".

* Her ikisi de mutlak 6lgekte sayilabilir

* Dolayisi ile bilim insanlari bu iki kavrami ayni anda bilse iyi olur.
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Kisisel tecriibe ile sinirli olmak izere !

~ Endustri:
* Tim Gretim sirecini bilmenizi istemez
* Sadece ihtiyaciniz oldugu kadarini bilmeniz saglanir
= Lihux'un erigim haklari gibi :D
* Sorunumu ¢6z ama sorunumun ne oldugunu bilme |

-+ Akademi:
* Tium siireci bilmemizi ve anlamamizi ister
* Tim bilgi agiktir ve ¢alismamiz beklenir
= Windoz'un erisim haklari gibi :D :D :D :D :D
* Tim sureci bil ve herhangi bir sorunu ¢6z

* Her ikisi de mutlak 6lgekte sayilabilir

* Dolayisi ile bilim insanlari bu iki kavrami ayni anda bilirse iyi olur.

NDA
CDA
RCA
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Kisisel tecriibe ile sinirli olmak izere !

= Bilim adamsiz endustri:

* Dener, olmayinca atar

* Oldurmaya ¢alismaz

* Neyin aslinda ¢alismasi beklenen deneysel bir siire¢ oldugunu bilmez/6nemsemez

* Dolayisi ile bir siirecin neden ¢alismadigini arastirmak ve onu oldurmak igin az
kaynak ayirir; sunlari duyabilirsiniz:
- Maxwell denklemleri ¢calismadi !
= Toprakladik ama topraklanmad !
= Coziicusine koyduk ama ¢oziinmedi |

+ Endistrisiz akademi:
* Varolmayan kavramlar tzerinden tartisir, kavramlarla oynamaktan zevk alir
* Belki asla ise yaramayacak seyleri oldurmaya ¢alisir
* "Olmasi gereken"i dnemser ve deneyden beklentisi keskindir
* Tum kaynagini nedeni anlamaya ayirir; sunlari duyabilirsiniz:
= Tasarlayacaginiz pixel dedektorde, pixellerin dalga sekillerini de kaydedecek bir
elektronik tasarlayin
= Yeni bir konfokal mikroskop aldik, ona bir proje yazabiliriz
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Fikirlerinizin karsilasacagi itk direng ¢esidi !

|Deneme Yapmak Uzerine Bir Fikir - Gosterim

i. b fkir, sorunun gazilmesi icin ==3lanm== gereken sartlzrin fadasi

2. ¥erel problem, ilk fikrin gerektirdigi sartlarm gl nsbilmesi icin birbin ardinz gz ilmesi
gerakli problemler Zindrinin her bir hzlka=

2. Deneme isz, yerel poblemlerden olusan zindrin tamamu [her bir ilk fikir 2yn bir denemeye
k= sk gelir)

Yerel Poblem

Deneme
heniz
zzanh

desil

Deneme Yapmak Uzerine Bir Fikir - Problem Adaci

ilk fikir

Sorunun nedeni belrlendikten sonme, stilzn ilkadim
coguniuklz basznmiz olur (yerel probleme gotirdr)

llk 2dimin basanse olmasm sciklayan olzst nedanler yo do

ilk 2dimi baz=rnya ukestrmsk icin cozdlebilecak olas yerel problemler
Cdzmek icin s=qtigimiz ilk problemin bizi getirdigi ikinci 2dim

vz ik adimdzkine benzer olaek oles seceneklerimiz

Heryerel problemde denemeden vargecmek
we ilk fikri tiketmek mimkindir fakat bu
bazen gerekli ols= da aym sirece bu sefar
farkh bir ilk fikir ile baslamay gerekli kilaczktir

e

Deneme basznh

Denemenin bzsznh olmas, seri bir siregtir,
wyeni ardsik birkac problemin sirayla ve

h " L "

Basarih ¢iziime ulasan ola= bir sirec Cok zaman harcanmis ama sonuca

ula smamus olas: siireg

AL

- - dogru okerzk ciziilmesi ilkasine dayamr
Deneme
AL AL
IDeneme Yapmak Uzerine Bir Fikir - Sonuna Kadar Gitmek
ik fikir A ik fikir h
mam i B LN

CSzim olzbilecek bir deneme
[en az 1 yesil son noktz yani gozdm mevout)
“Denedik ama ofmodr” denemez |

Cozim olzmay=czk bir deneme
[ hic yesil son nokta vani cozdm pok)
“Denedik armo ofmodr” denebir.

AL
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Bilimler Onyargisi

+ Icinde yasiyor oldugumuz doga
bir tanedir
-~ Herkes ayni doga kanunlarina
uyar
= Doga, tim kanunlari ile her
kuanta'sina ayni davranir
+ Doga tim dlgekleri ve bu
6lgeklerde kullandigimiz
anlayislari ile tek, bir tane ve
herkes igin aynidir
= Dolayisi ile:
= Farkh bilim dallar1 farkl
seyler ¢alismaz |
= Ayni dogay! ama farkl
olceklerde calisir
= Farkli meyveler ile
taclandiriimis kalin bir kek
gibi:

[ R ]
-F_izik
Kimya
. Biyolj
R

Temel bilimci
hamuru

Diger
Dallar

|\

- Aroma
(kiiglik)

| Temel

(biiyiik)
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Bilimler Onyargisi
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Biyologlar

Polimer kimyacisi
Endiistri
Mihendisi
Elektronik
mihendisi
Mekatronik
Mihendisi
Bio-Miihendis
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Deneysel fizikgi
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SANKO Tekstil Arastirma Gelistirme Kapsami

AR-GE Merkez Mudiird:
® Erol Arioglu

Teknoloji Gelistirme (2011):
¢ Ozgiir Cobanoglu, Ph.D.
Deneysel Fizikl}i

¢ Jitka Eryilmaz, Ph.D.
Uygulamali Biyolog

¢ Ozgiir Akdemir, Ph.D.
Polimer Kimyacisi

Teknoloyi

Gelistirme

35 Uluslararasi temsilcilik tliﬁ
60'in iizerinde ilkeye ihracat '

1904 ten bugiine yaratici !

5 TIMES .
AROUND

THE WDRLD

DENIMIN DILE TR
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Teknoloji Gelistirme Béliimii (2013) P

0’7/)( %
/@
Tekstil Endistri Polimer 4
Mihendisi ‘ Mihendisi ‘ ~ Kimyasi
Deniz Sener A. Kemal Agirman Ozgur Akdemir
B.Sc. B.Sc. Ph.D.
= e —
Fizik, Yazilim,
Dijital Elektr.
Ozgiir Cobanoglu Fatih Atagalan --- Seyma Karakog
Ph.D. B. B.Sc./,_\B.Sc.
Bio-Mihendis HeS.ClPIClIT\.Gll
Basar Cetin ‘ Biyoloji
Jitka Eryilmaz B Sc Onur Yiikselen
Ph.D. o 2N\ M.Sc.
Teknisyen
Semih Kazang ‘ Gokhan Kaplan
MYO M.Sc.

Farkli disiplinlerden fikirleri tekstile devsirmek
Bilimlerin, tekstil sektériine izdlsimini almak
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Teknoloji Geligtirme Bolimd Proje Bilegenleri

Merak

Beklenti olmaksizin

Bilimsel
Etkinlik

Patent, makale, ders notu, v.b.

Edustriyel
Uygulama

Uriin, siireg, v.b.
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Teknoloji Geligtirme Boliminin Yeni
Laboratuvar: - "Air-Lab"

- Tek bir laboratuvar iginde 4 ayri amag i¢in kullanilacak 4 farkli laboratuvar
* BIO (biyoloji, zararsiz mikro-organizmalarin ¢aligilacag: yer)
* PHY (fizik laboratuvari, kuru seylerin ¢aligilacagi yer)
* CHE (kimya laboratuvari, 1slak seylerin galigilacagi yer)
* GNL (genel laboratuvar)

* OFS (ofis alani)
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Teknoloji Geligtirme Balimi Proje Baglatma Siireci
Kisa Sirket I¢i Teklif

Anti-Viral Textile Development via Biomimeting the
External Structure of Human Cell Membrane

~ _ Provigional Profect Members:!
Ozgiir Akdemir, Ozgiir Cobanoflu, Jitka Eryilmaz, Agamirze Gamidov

ABSTRACT

Viral attacks within the body start with the binding of the virus to the cell. Viruses as well as human
cells both have outreaching hair-like structures which fieely move with their one end fixed on the
mertheane. These strongly interacting structures decorating the outer surface of viruses and human cells are
called hemagglutinin (HA) and sialic acid {SA), respectively. Strong fonfe atraciion between HA and 54,
which allows viruses o bind to cells, can be mimicked in textile fabnes via decorating the surface of
individual fibers with 84 in order to trap viruses within the fabric, as the idea is summarized in the below
figure.

Sialic
acid (SA)

lonic
Interaction
between
HA and
SA

\

tail (HA) tail (HA)

Virus
Individual
magnification el
—_— 5000 X e — e
What nature does and .. oW wa mimic Il

This text is a pre-proposal as the details are sumimarized in the following sections. This document
should not be considered as a complete proposal.

& SANKO Haolding, alasi tum hakari saklidie,
Bu belgeyi highir amag igin kullanmayiniz. Bu belge, sadece SANKO/TSKO reknalaji gelis tirme biilumd iginde kullanilabilie,
Herhangi bir afa yiiklenemez, herhangi bir ajdan indirilemez, e-mektup gibl haberlesme yintemler] lle ginderilemez ve alinamaz.
Giisterilmesi, sergilenmesi ve dafjitiimas: kesinlike yasaklanmigtir.

Introduction of the Fundamental Idea:

The fimdamental idea of the proposed project is to create an anti-viral material, capable of

trapping viruses and of preventing their replication. In its natural environment, a virus can replicate
only inside the living cells of an organism. This is a multi-step process in which the virus has to
bind to and enter the host cell, replicate within the cell and release itself from the host. The initial
“recognition” step is the key to the viral survival and therefore, it can be considered as the most
mmportant step to focus when designing anti-viral materials. Briefly, the virus recognizes living
cells through small hair-like features located on their surface. These hair-like features consist of
carbohydrate chains such as sialic acid with which the virus interacts. The virus would use them as
the binding platform. Here in this project, we are proposing to mimic the living cell surface, using a
cellulose fiber which is decorated with sialic acids in the same manner as the living cells, to trap
various viruses and hence creating a novel anti-viral material.
Sialic acids exist in several variations and depending on the variation they interact with different
types of virus that can infect human, birds or animals. Therefore, the anti-viral materials can have
several applications in hospitals, public places and farming industry. Considering the farming
industry only, this material could reduce the amount of vaccination for the poultry, which is cost
effective as well as producing more organic and healthy meat.

Aims in Bullets:

## Proving the idea in simulations, calculation of predictions for optimum experimental
conditions

# Confirming the expectation coming from the simulation experimentally

# Creating a textile material that is capable of trapping various viruses

Plan of Work:

This project will be initiated by a patent application and by concurrently establishing the
mfrastructure for the simulation studies. Once all the computational set-up is in place, various tasks
will be submitted for simulations and the actual experiments will begin as follow:

1. Firstly, finding the optimum conditions for binding the sialic acid to the cellulose.
Secondly, finding the optimum conditions for binding the sialic acid to virus (in this case
Influenza A, fluvirus). Vanous trials will be submitted to whether the sialic acid binds to
virus better as a monomer, as dimer, as with a spacer or by mtroducing a linker between
cellulose and sialic acid will enhance the binding.

2. Based on the simulation predictions. the suggested conditions will be applied to bind the
sialic acid to cellulose/fiber in the actual experiment performed in our laboratory.

3. Characterize and confirm that the sialic acid is actually bound to cellulose fiber (e.g. Bilkent
University).

4. Perform the necessary anti-viral tests (e.g. Yeditepe University)

& SANKO Holding, alasi tiem haklari saklidie,
Bu bekyeyi highir amag igin kullanmayiniz. Bu belge, sadece SANKO/TSKD treknolaji geligtirme bilimd iginde kullanilabilie,
Herhangi bir aja yviklenemez, herhangi bir ajdan indirilemez, e-mektup gibl haberlesme yintemler] lle ginderilemez ve alinamaz.
Giisterilmesi, sergilenmesi ve daffiiimasi kesinlike yosaklanmigtir.
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Teknoloji Geligtirme Bolimd Proje Baglatma Siireci

Ayrintili Patent Metni

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Utility Patent Application (Provisional)

Pathogen Trapping Medical Textile

Inventors: Jitka Eryiimaz and Ozgiir Cobanogiu
Assignee: SANKO holding

ABSTRACT

Bio-attacks are a major concern in this century, where the attack 1s initiated with the
binding of pathogen to the cell. In case of viruses, they have outreaching hair-like structures
-similar to human cells- which freely move with their one end fixed on the membrane. These
strongly interacting structures decorating the outer surfaces of viruses and human cells are called
hemagglutinin (HA) and sialic acid (SA), respectively. Strong lonic attraction between HA and SA,
which allows viruses to bind to cells, can be mimicked in medical textile via decorating the surface
of individual fibers with SA in order to trap viruses within the fabric.

In case of bacteria, many of them incorporate structures similar to SA into their cell surface
to evade the innate immune system. Other type of bacteria simply use SA as a good nutrient source.
Overall, in all cases, the pathogens require SA like structures to enter the host cells and to spread
the diseases. Therefore, the present invention can selectively traps pathogen using a sialic acid (SA)
bound to a penultimate sugar unit (PSU) terminating a polymer chain (PC) attached to the fabric
such as bandage, gauze and other medical textile. The selectivity is provided via the linkage
between the SA and the PSU, linkage: alpha (2, 3), alpha (2, 6), alpha and (2, 8). The pathogen
such as a virus, bacterium, prion or fungus, that can be derived from animal, human, plant or other
organism is being trapped via the SA or SA derivative through the preselected specific linkage.

TECHNICAL FIELD

The present application relates to a pathogen trapping bio-material that is capable of
capturing and immobilizing various pathogens from the environment.

BACKGROUND OF THE INVENTION
The present invention is in the technical field of medical textile. More specifically the

current invention is in the field of pathogens immobilization nano-technology to prevent spread of
vanious diseases.
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Figure 1: Different embodiments of the invention. 4. Sialic acid bound to a polymer chain either
through C1 or C2 linkage (in red), an example of a non-selective pathogen trapping material. B:
polvmer chain terminating in 2,3 linkage (top) and 2,6 linkage (bottom) with carbohydrates such
as galactose, lactose eic. The linkage difference determines the pathogen selectivity, C: sialic acid
bhound to a monomer that can be polhymerized.
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Isbirligi Baglatma Algoritmamiz 2
o,,/)( R
= "Partnerler” ile temas saglanir: %,
= Arastirma merkezleri
= Universiteler
= Sirketler
~ v.b.
= Karsilikli gizlilik anlasmasi (NDA) imzalanir (ilk denemeler igin)
= Fikirler (deneme sonuglari) degerlendirilir
= Asil isbirligi baslatilir:
~ Ticari Isbirligi:
= Partner (ve SANKO) bir proje énerisi hazirlar; bu éneri, tanimi
yapilmis belirli bir sorunun ¢ozimine odakhdir.
= Akademik isbirligi:
= Partner ve SANKO birlikte, bir fona proje énerisi verir ve temel bir
bilimsel amaca yonelik ortak ¢alisma yirutildr.

- Arastirma sonuglar: her iki partner tarafindan 6zgiirce yayinlanabilir
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Air-Lab. ISKONERGY Chargeable Fabric ISKO Silk
TGO10 TGOO7T TGO0G TGO11
(Laben Lab.) (Bolton Univ.) (Oxford Univ.)
O¢, JE, OA, MG o¢, JE,BO oG, JE oG, JE
Brief: Design and Brief: Energy harvesting Brief: Super capacitor Brief: Isolating silk fibroin
construction of the 4-in1 fabric with PWVDF fabric by Graphene + MnO from bombix mori and

laboratory for the Tech-

piezoelectric fibers
Link to project directony

Emergency Bandage

coating denim fabric.

CELLULOSOME

Lab-Ware Graphene Solar Cell Power Pocket

TGO14 TGO15 TGO16 TGO17 TGD19
i (GATA) (Berkeley, Lund Univ.) (Bilkent Univ.) {GreenTEG)
6¢, JE, OA O¢, JE, DS JE, BG, O¢ og og
Brief: Job openings, Brief: A multi-function Brief: Creation of denim Brief: A solar cell design Brief: A jean pocket design
interviews and labware emergency bandage effects by a variety of fungi with graphene as the with flexible Peltier /

purchasing.

design. photo-active material. Seebeck energy harvester.

Simulation Infrastructure Microbial Non-Wowven iISKO Shade UV-PRO ISKOSCLEAN ELECTROSPUN
TGOZ0 TG00 TGOZ1 ALOD1 ALoD2 ALOD3
(1] (3TATA, SCI, SabanciUniv.) 0 (Yildiz Teknik Univ.) (BERGA) (BERGA-INNOVENSO)
&¢, JE, OY 6¢, JE, DS, OA, BG oy, 6C, JE NE NE NE
Brief: Establishment of a Brief: Bio-synthesis of pure Brief: Reaching darker dye Brief: Creating novel Brief: Creating textiles with Brief: Electrospinning of
computer system (HW+3SW) cellulosic non-woven by A. shades via graphene organic structures and fotocatalitic self cleaning cellulose with
for quantum chemistry Xvylinum and a crosslinking treatment functioning as design of UV Protective and antibacterial nanocomposite materials
calculations. i directly on to the fabric.
Link to project directory
iISKOPOLIMER ISKOL-PVA

TG022 TGXXX
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Isbirligi Baglatma Algoritmamiz

"

- " ile temas saglanir:

iISKONERGY
- Enerji Ureten kumasg ailesi icin
semsiye projesi.

Kullamim #1: Enerji Hasadi
- Bir pili doldurmak igin elektrik akim Ureteci.

Kullamm #2: Isaret Ureted

- Bir islevsel yiikselteg ile okunmak ve enerji
degil ama "bilgi" olarak islenmef lizere, elelkdrik
isaret tretecr.

Kullamim #3: Mikrofon
-Ses dalgalarini elektrik isarete gevirici.

N e
O’?/,; Oe

Kullanim #1: Hoperlor
- Uygulanan elektrilk isaretini ses dalgalarina
geviricl.

Kullanim #2: Spor Siityeni
- Beden hizli hareket ettiginde serlesen ve aksi
durumda yumusayan siitfen kumasi

- Yukaridaki durumlarin herbirisi icin, patent haklari SANKO'ya ait kalir

- Aragtirma sonuglari her iki partner tarafindan dzgiirce yayinlanabilir



Hizlandirici ve Pargacik Fiziginde Bilgisayar Uygulamalari Okulu IIT, 3 - 10 Subat 2014, Tokat / Tiirkiye

- Ozgiir ¢obanoglu & Jitka Eryilmaz

Air-Lab.
TGO10
({Laben Lab.)
O¢, JE, OA, MG
Brief: Design and
construction of the 4-in1
laboratory for the Tech-

Lab-Ware
TGO 14
]
6c, JE, 6A
Brief: Job openings,
interviews and labware
purchasing.

Simulation Infrastructure
TGOZ0
0
&¢, JE, OY
Brief: Establishment of a
computer system (HW-+3SW)
for quantum chemistry
calculations.

iISKOPOLIMER
TG022

ISKONERGY
TGOO7
(Bolton Univ.)
O¢, JE,BO
Brief: Energy harvesting
fabric with PVDF
piezoelectric fibers

Link to project directony
Link to material budgef
Emergency Bandage
TGO15
(GATA)
6¢, JE, DS
Brief: A multi-function

emergency bandage
design.

Link to proiect director
Link to material budged
Microbial Non-Wowven
TGO0S
(3TATA, SCI, SabanciUniv.)
6c, JE, DS, OA, BC
Brief: Bio-synthesis of pure
cellulosic non-woven by A.

Xylinum and a crosslinking
chemistry.

Link to project directony
ISKOL-PVA
TGXXX

Chargeable Fabric ISKO Silk
TGOOG TGO11
(Oxford Univ.)
6c, JE 6¢, JE
Brief: Super capacitor Brief: Isolating silk fibroin
fabric by Graphene + MnO from bombix mori and

coating denim fabric.

CELLULOSOME Graphene Solar Cell Power Pocket

TG016 TGO1T TG019
(Berkeley, Lund Univ.} (Bilkent Univ.) (GreenTEG)
JE,BG, O¢ oc oc

Brief: Creation of denim
effects by a variety of fungi

Brief: A jean pocket design
with flexible Peltier /

Brief: A solar cell design
with graphene as the
photo-active material.

iSKO Shade UV-PRO ISKOSCLEAN ELECTROSPUN
TG021 ALOD1 ALDD2 AL0OD3
0 {Yildiz Teknik Univ.) (BERGA) (BERGA-INNOVENSO)
oY, 6¢, JE NE NE NE

Brief: Reaching darker dye
shades via graphene
treatment functioning as
undercoat.

Brief: Creating novel
organic structures and
design of UV Protective

Brief: Creating textiles with
fotocatalitic self cleaning
and antibacterial

Brief: Electrospinning of
cellulose with
nanocomposite materials
directly on to the fabric.

Seebeck energy harvester.
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TGO10
(Laben Lab.)

Oc, JE, OA, MG
Brief: Design and
construction ofthe 4-in1
laboratory for the Tech-

~ A GL-F- % | -
Brief: Job openings, .
interviews and la re

purchasing.

Link 0 project & 5ciin)
Link to material budgef
Simulation Infrastructure
TGOZ0
]
6¢, JE, OY

Brief: Establishment of a
computer system (HW-+3SW)

for quantum chemistry
calculations.

Link 1o Erojec ire 2uny
iSKOPOLIMER
TG022

Fikarler

(3TATA, SCI, Sabanc1Univ.)

TGO0G

TGOO7

(Bolton Univ.) SabanciUniv., BERGA)
0¢, JE,BO 6c, JE
Brief: Energy harvesting Brief: Super capacitor
fabric with PVDF fabric by Graphene + MnO

piezoelectric fibers

Eme mﬁ‘ é‘Ba ndage

L @uﬂi- Ds.l. : I

]
"

emergency bandage
design.
Linki fo £ roicct directond

Microbial Nen-Weoven
TGOO8

6c. JE. DS, OA, BG oY, 6¢, JE
Brief: Bio-synthesis of pure Brief: Reaching darker dye
cellulosic non-woven by A shades via graphene
Xylinum and a crosslinking treatment functioning as
chemistry. undercoat.

Lint"e projcntoi e syl
ISKOL-PVA
TEX®X

TGO11
(Oxford Univ.)
6¢, JE
Brief: Isolating silk fibroin
from bombix mori and
coating denim fabric.

Graphene Solar Cell Power Pocket

TGO17 TGO19
(Bilkent Univ.) (GreenTEG)
o6¢ oc
brief: A solar cell design Brief: A jean pocket design
ith graphene as the with flexible Peltier /
oto-active material. Seebeck energy harvester.

nZYMisko Collaboration LUND UNIV, SWEDEN

creates new denim ’effects’ on fabrics i ronment
develops continuous enzyme-washes
discovers better alternative processes
is formed by complementary collaborators:

IURKI

rom them

NDA from ISKO
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Teknoloji Geligtirme Bolimd Proje Ortaklar: A

S
’?;,,/);‘oe
Universiteler/Arastirma 7
Merkezleri Sirketler
Marmara Univ:, Tiirkiye OBM, Ingiltere
Yildiz Univ, Tiirkiye DuPont, ABD/Tiirkiye
Ankara Univ., Turkiye AntiMic/NanoTego, Tiirkiye
GATA, Tiirkiye ITA, Tirkiye

Bilkent Univ., Tiirkiye SONY, Japonya/Isveg
Sabanci Univ., Tiirkiye 3T Gmbh, Almanya

Oxford Univ., Ingiltere The SCI, Avustralya

Berkeley/JBEI, ABD
Lund Univ., Isvec
SCRIPPS, ABD
Aachen Univ., Almanya

Bolton Univ., Ingiltere
NREL, ABD



Isbirligi Ornekleri ve Genig Proje Tayfi
Enerji Ureten Tekstil
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Enerji Teknik Tekstilleri Proje Ailesi

Sinif #1: Depolama
- Ustiin sidfa mimarii, elektrik enerjisini iyon

iISKONERGY
- Enerji Ureten kumas ailesi icin
semsiye projesi.

ciftleri ve kimyasal enerji bigimlerinde saklayan

pil yapilarimin gelistirilmesi.

Simif #2: Ureteg

- Fiziksel uyan ile elektrik enerjisi arasinda
karsilikh déndsdmi gergeklestiren mimarilerin

calisiimasi.

Alt-Simif #1: Uyartidan Elektrige

- Fiziksel uyartilarca dretilen elektrik gic.

Kullamim #1: Enerji Hasadi

- Bir pili doldurmal igin elektrik akom dretec.

Kullanim #2: isaret Ureteci

- Bir islevsel yakselteg ife okunmak ve enerji
dedil ama "bilgi" olarak islenmek tizere, elektrik

Isaret dreteci.

Kullamim #3: Mikrofon

-5es dalgalarini elekirik isarete geviricl.

\\

Alt-Simif #2: Elektrikten Uyartiya
- Elektriksel isaretlerce dretilen fiziksel titresim.

Kullammm #1: Hoperlor
- Uygulanan elektrik isaretini ses dalgalarina
cevirici.

Kullammm #2: Spor Siityeni
- Beden hizh hareket ettidinde serlesen ve aksi
durumda yumusayan siitfen kumasi
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Enerji Ureten Teknik Tekstil

tup = tmp + sensorValue;
! Send data to PC wia USE
L [eounter == 100) |
runninghverage = tnp/oounter; Caloy
Serdal.print("iskonergy.”™ )
Lf (runninghverage < 100 &6 rmminqﬁver Mikr'o-
Serial.print("0™); f4 063 . .
}oelae if (runninghverage < 10) { Deneﬂeylcn
Sevial.print("007) § ff 007 SUPUCUSU 3 ....,_
) K
Serdal . printiruminghverage) f Bend the result to the P
Serial.print(”.polarizedpwdf”) ;
Serial.printc("\n");
runninghverage = 0; ¢/ Reaet the indexing variahle:
COUNCer = 0;
tup = 0;
b

ISKOnergy Kumasi

Non-woven Energy Fabric

USB, ya da

BlueTooth

Sy PE-acqulre data atter =2mns

delayi(2);

PC,
iPhone,

} elze | /7 Arduino delivers: “iskonergy.063.polarizedpva

is th T, 7 autout [ v |
serialport_ read untll{fd, 1n5tr, 'in'} /4 Read
sprintf{arduinoOutput, "Arduino delivers: %s", inStr); // Cre
ntf{"%¥s \n", ardulnodut] - J
string acquired (inStr);
try {

Android

Iia 8T8

SD Woven Energy Fabric

if ((acquired.compare(n,

, Lskonergy, o,
char toBeWritten[:] = "";

sprintf(toBeWritten, "%ckckc”
cout << toBeWritten << endl;
else of o .
Gl Bilgisayar, iPhone,

Android v.b.'de

} catch (const exception &ex) {

} xception !" <<end calisan yazilim

Kuvvetli vurular

Zayf vurular






Isbirligi Ornekleri ve Genig Proje Tayfi
Enerji Depolayan Tekstil - Pil Kumas
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Elektrik ile Lif Cekme

ICC"T'OS innhing: htte://enwikipedia.org/wiki/Electrospinning
E p nn ng http://fluid.ippt.gov.pl/~bulletin/(53-4)385.pdf

= Blyuk yizey alani/hacim orani

= Cok ince lif cekmek miimkiin dolayistyla:
= dokunmamis yapilar igin uygun
= Uretim gorece yavas(?)

Ohm'ik akis Konvektif akis

Taylor konisi

Ig’ne _

[kV] Yiizey gerilimi ile elektrostatik
itme kuvvetleri oran
koni gometrisini belirler

Sividan katiya
gecis bolgesi

Toplayici
(hedef)

(+) veya (-) |

Diisiik ivme Yiiksek Ivme


http://en.wikipedia.org/wiki/Electrospinning
http://fluid.ippt.gov.pl/~bulletin/(53-4)385.pdf
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BET Yiizey Alani Ol¢iimii

Gozeneklilik, gozenek boyut dagilimi, kimyasal baglanma yetenegi
(Porosity, pore size distribution, chemisorption)

= (Hill-) Langmuir teorisine (esitligine,
isoterm'ine) bir ek
* Sabit sicaklikta kati ylizeye adsorption't,

ylizeyin tecribe ettigi basinca baglayan bir
ifade araciligi ile analiz:

= Ornegin iginde bulundugu kaptaki basing
azalmasini ol¢

= ornegin yuzey alanini hesapla

= Farkli gazlar kullan

~ gozeneklilik dagilimini hesapla

o % 2e "%
L *e 9
@ o @ ! ..' o)

o
0
0 0| o o0 |Roome e

e
a®
@

-t
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Uretim ve Karak’remzasyon

Raman tayfi, AFM, elektron mikroskopisi v.b.

Extoliation
—

http://pubs.acs.org/doi/abs/10.1021/ja01539a017

* Dogal grafiti kenarlarindan oksitle,
katmanlar arasina (infercalate)
arayagiren sok, pullandirarak ayir

(Hummers method), indirge ve islatici
icinde askida tut (suspension)

* D/G alanlari arasi oran, elde edilen
grafen asiltisinin (suspension) safligina
(ve dolayli olarak en/boy oranina) isaret

ed ecek‘r‘rp://pr'l.aps.org/abs‘rmc‘r/PRL/v97/i18/6187401

=~ Tepelerin, kendilerini olugturan
bilesenlerine  ayrilmasi  (peak  de-
composition), elde edilen grafenin kag
katmanl olduguna isaret edecek.

L

= AFM ile pullarin
boyut dagilimi ve
katman  sayisini
gorebilirim

Raman shift {cm‘1]|

—
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http://pubs.acs.org/doi/abs/10.1021/ja01539a017
http://prl.aps.org/abstract/PRL/v97/i18/e187401

- Ozgiir ¢obanoglu & Jitka Eryilmaz

Hizlandirici ve Pargacik Fiziginde Bilgisayar Uygulamalari Okulu III, 3 - 10 Subat 2014, Tokat / Tiirkiye

Farkli Nano-Yapilar ve B Planlari

Nano-ytizeyler, nano-gubuklar, nano-pargaciklar, nano-bilesikler, v.b.

-» Symmetrical MnO, Carbon Nanotube Textile Nanostructures for Wearable a

Pseudocapacitors with High Mass Loading, Liangbing Hu, Wei Chen, Xing Xie, Nian
Liu, Yuan Yang, Hui Wu, Yan Yao, Mauro Pasta, Husam N. Alshareef and Yi Cui Anadmrg Hvdm!i'"“m
-» Hydrogenated TiO, Nanotube Arrays for Supercapacitors, Xihong Lu, Gongming - p— e
Wang, Teng Zhai, Minghao Yu, Jiayong Gan, Yexiang Tong and Yat Li
- Quick-cook nanotubes, Nature 477, 8 (01 September 2011) doi:10.1038/477008b THEL TN Mo H-=TiO, NTAS/Ti fiber
cl 9 O Canatese
H-T0B 5 9 o
o
jor-o, 92 2 o

unireated TiO, o
B plani Fs—%
Z Theta (deg)

Figure 1. (2) A schematic diagram showing the fabrication of H-Ti0,
NTAs (b) SEM iimage of H=Ti0); NTAs () XRTY spectia collecred
from untreated TiO,, air TiOg, and H- Ti0; NTAs, respectively. Ti
signals are originated from the Ti fiber.

microwawve

Ferrocene

Figurc 3. (2,b) SEM of Mnl, CNT toxtilo aftera 10 min deposition, [cd) SEM of MO, CNT textile after 120 and 300 min
depositions, respectivaly.
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Kumas Elektrot Karakterizasyonu

Prototiplerin elektro-kimyasal karakterizasyonu

~ Prototip geomeftrileri uretilir ve

karakterize edilir

- CV ve EIS
= Siga korunumu (gevrim kararliligr)
Eubup Davranis
Delma Bogalma — ke ; ahir y
Anot  Katat ;l L_' . IsKO/Brafen/Nanc-Bilesik ‘
e i R ";ﬂlu e l.-.;a}[ i '";ﬂl
e P, FT ST T BT IR
- EEEhesR e
Katat Anat ’:{ fsKo/crafen ‘
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Graphene-Cellulose Paper Flexible Supercapacitors, Zhe Weng,
Yang Su, Da-Wei Wang, Feng Li, Jinhong Du, and Hui-Ming Cheng



- Ozgiir ¢obanoglu & Jitka Eryilmaz

Hizlandirici ve Pargacik Fiziginde Bilgisayar Uygulamalari Okulu III, 3 - 10 Subat 2014, Tokat / Tiirkiye

Sadelestirilmis Olasi Calisma Plan

Modelleme, benzetim, akisin Brownian dogasi ve gok-boyutluluk ihmal edilerek

il Basla >
—— \ AN ¥

r : '
y Elektro-lif gekme Nano-ylizey Elektrolit Elektro-Kimyasal
Arastirmasi Aragtirmasi | Karakterizasyon
(Grafen veya (PVA+H SO,

MosS, gibi)

Tam
aile igin BET
analizi

veya LiF"F6 qgibi)

aileleri olusur
A

5 rE——" Fayda hesabi
Iti hazirl .
. Cozelli hazirlama E“’”t”YtLl'm.'”'”“ tiim Iif ailesi igin
- estieri Hayir tamamlandi
2
=
g 3
23S Lif ailesi basina
s fayda eagrisi
- oluslur
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M =
S B | |(RuO, veya Mn O gibi) ~ -
20 g
285
S0 A . ,
TW® :
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\ i JD
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— ik  En Fiber Ailesi
Bitir > tahmin  iyi
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Sadelestirilmis Olasi Calisma Plan

Modelleme, benzetim, akisin Brownian dogasi ve gok-boyutluluk ihmal edilerek

Nano-ylizey
arastirmasi
(grafen,

molibdenit vb)

Tim aile
icin BET

Secilen
surece

gore adlm!ar Molekdil tasarimi
atlanabilir ve benzetim

| Daldir/GCikar/Kurut I

| Caozelti hazlrlama. =

Fiber + Graphene + Mnny

Cozelti icinde,
grafen ustiinde
kristal buyut

l Plan B, #1 l

Fiber + CNT
Ferrocene ¢ozeltisi

ve mikrodalga
radyasyonu ile

| Plan B, #2 I

Fiber + NR + NR
GCozelti iginde
Nano-¢ubuk
tstiinde ikincil
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Pr'ofile ® Univeristy of Hertfordshire (UK), Medicinal Chemistry, B.Sc.
¢ GlaxoSmithKline (UK)
¢ University of London (K), Crystallography, Ph.D.
® Structural Genomic Consortium (Canada), Non-profitable organization
¢ GlaxoSmithKline (Canada)
® Sabanci University (Turkey)
Protein cr'ysfaﬁogr'aphy overview

Molecular Biology

Restriction ‘ Foreign ONA @ ©
Recombinant

En:ymf: Plasmid E. codi

Haost Cell
Curt
)
Transformed
Cell
Clone gene » Express the —
protein

Physics

v

Single - - P
crygtal, at :Z:::rlctmn 3-D structure
least 100um 9 density map
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Isbirligi Ornekleri ve Genig Proje Tayfi

Bakterilere Alkol ve Seker Verip Kumag Bio-Sentezi
Kiyafet Mayalamak (Dikis yok, kesmek yok 1)



Microbially Generated
Non-Woven Material

* Select chemical functional groups (F6)

* Optimize the crosslinker:
*Length or molecular weight and densn'y
. Glass transition temperature

| MNW as-grown MNW before cross-linking

Varisble-length ydsg  bonds |
langth

MR 7T OO R T TR e

® An old bio-process accompanied by a specific
cross-linking chemistry for microbial cellulose-
based textile production.

® Microbial cellulose is synthesized by A.
Xylinum as its primary metabolite.

Lignin

Cellulose Hemicellulose

Cotton Plant Cellulose with
Cotton Plant Cellulose Fibres Impurities

Cellulose microfibril

“'..’ molecules
teaa®

Acetobacter Microbial Pure Cellulose
Xylinum Cellulose Fibres
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Isbirligi Ornekleri ve Genis Proje Tayfi
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Research Activities in Technology Development Group

Energy textile

Energy Harvesters
Case study with piezoeleciric nono-rodes
“ eyl dwrfoiel - b

o Mok Abird brilh matinly dach otbad
* Pabasvitlal diffarans bﬂﬁ*“h.ﬂuﬂ i |

s . Preumen !
£H y R I " TN LTSl |
EH M2 = EEH N B s 0 i
R HO T, e i

ToihH)" o D0M = T+ B+ HO

TAOH)," = Tr0 & WO+ B0

|2r|:|.'IH HY + 50H =Ta0 + HO + £H H
i T4

Chargeable Fabries

Sevinele ‘HA

Smart, responsive
textile

Micra-Encapsulation
Case study with phase change materials

* ddjut tha phasn shargs Temparaturs
+ Stay on plstesy of phase changs disgram fo sisbilzs femparsturs

_ri ' —H . A ,': \
=l ok 2l

= Fabriy £ o ke frem
Wha R by Ebbetengra bt g bt

Gg— 0y

Bio-textile

Dialysis of silk proteins

* In this process cocoons are dissolved as
whole, proteins making up the silk are isolated
via dialysis and applied onto the textile or
used in other applications

Dialyzed |
Cocoons and/or cin feedstock =

processed silk

(=D
p

Solvent

In collaboration with Oxford

™ B
Photo-Catalytic Reactions

Case study with self cleaning TiO,
profeing = MNP tend o bind

¥ * Th ., Tharafors tha
peire oa To NP o § LTt Eram- bacteria ara mara affached dus s thair all wal
= = WP glin interect with pheiploret moletisd within The BHA of the campartilen

Anti-Microbial Textiles
Nano-particles (Ti0,, Au, Ag, Etc.) and nano-swards (quarterne ammonium)

» Uilight b saffficlant to creste
* Pharbi-tatalytie contdation prothadi vis ediertiiah of Thi polkient. - : .

© WP iteract both with the DM back-bone and/or with pretal
sapareting the BN serands dusing replication




Protein as coating material

Properties of silk proteins

Water

Sericin absorbency

Insulation
properties

Dyeing
affinity

FIBROIN

Light and *
soft Lusture
and sheen

Thermo-
tolerance

" Fibroin

Coating with silk proteins

Fibroin to
coat denim

Luxury sheen, high mechanical performance, UV-
protective antimicrobial biocomnatable etc

uv
Protection

Coagulant

Anti Oxidant

Moisturizer

Nutrient

v

Chemo
Protective



Introducing New Functional Groups onto Cellulose

New range of chemicals can be introduced into textile

by altering the cellulose surface (e.g NH,, SH, Etc.) { T u} . QI:?- ?\ ndigo

BCOIR/NET

oy O OH OH NH: NH, \H 0~ 1. Streptavidin- {
| OH | | 2| NHEl | HH alkaline phosphatase KH
. N | conjugate |
cellulose 2.BCIP/NBT cellulose
Cellulose surface
HO ) Q
Open door to the technical textile as new chemical T:j
combinations can be attached: dyes, fabric softener, NH, COH
antimicrobial agents, UV absorbers, water and oil Iil AT,
. cellulose NaHCO; aq. S NH
repellants and self-cleaning agents etc. T
MNH
Modified cellulosic surface I__l_j
cellulose
(CH3CHo)N o N(CH,CHy),
S0,
~ i O
’ y | MT5-rhodamine ID:£|-‘.=ID
CE”UIDSE" DMSO}J’H‘;D Sr-"‘-\.\_v__-NH

50 pm 50 pm s
Confonal fluorescence microscopy |——|—|

cellulose



Nano-Science in Textile

¢ Vary nanoparticles sizes to adjust the ® Variation of enzymes e.g cellulase,
depth of enzyme penetration. laccase etc.

enefration \ :
__p Shallow P Nanoparticle (NP)

Deep
e @
10
Onm 10um \ 100um

Enzyme 100 NP Cellulosic fibers

® Optimize R to control penetration depth

# Optimize enzyme cocktails for different
functions

® Combine both; to achieve non-reverse-

engineerable “effects”




Conventional Indigo Production

Hydrogen

. cyanide
o 1 0 CO,H
@ + I+ HCN — N
& H” ™H HED

petroleum NH;

Aniline  Formaldehyde

11 1 1 NaNH,

H © H
N )\ M
S O,
indigo O H o
Indigo

Enzymatic Indigo Production

Chemical processes use:
strong acids, strong bases,
and the reducing agents

Healthy Leaf

H

Enzymatic indigo dyeing by-passes many steps:

indole

o—2

OH / OH
O OH

N N X N

H H

indoxyl indican (soluble)

* producing indigo from the petroleum
product - benzene

Polygonum
tinctorium
p450 = Monooxygenases

* solubilizing indigo to allow it to adhere to
cloth.

GT = Glucosyltransferase

GLU = Beta-glucosidase

Stressed Leaf

HQ
OH o} —

\ ()\/‘ﬂ\ZOHOH
-— m OH
VOGLU S,

indoxyl \ indican (soluble)
02 o]

indigo (insoluble)




Tesekkiir ederiz.
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