ABSTRACT

The main aim of this work is to synthesize and characterize non-thrombogenic silk fibroin
/' N, N’ methylene diacrylamide biofilms for biomedical applications. Biofilms were prepared
via UV-irradiation in the absence of photoinitiator under heterogenous conditions. Swelling
and biodegradation tests, SEM, XRD analyses, in-vitro coagulation time test, in-vitro platelet
adhesion studies were applied to characterize the SF / N,N’-methylene diacrylamide biofilms.

The transparent biofilms have been observed to exhibit as much as 258.4 % swelling in acidic
buffer solution (pH = 1.2), 440.16 % swelling in phosphate buffer saline solution (pH=7.4),
respectively. The SF / N,N’-methylene diacrylamide biofilms completely biodegraded by
protease enzyme. SEM analysis indicated that as the amount of N,N’-methylene
diacrylamide increases, the surface smoothness of the biofilms is also increases. XRD
analysis showed that the degree of crystallinity of the crosslinked biofilms is higher than that
of the pure silk fibroin biofilms.

In-vitro coagulation test and platelet adhesion test analyses indicated that the modified
biofilms are more blood compatible than the silk fibroin biofilms.

These results demonstrated that the silk fibroin / N, N’ methylene diacrylamide biofilms has
potential applications in biomedical sciences.
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OZET

Bu ¢aligmanin amaci, biyomedikal uygulamalarda kullanilmak tzere kan uyumlulugu
yiksek ipek-fibroin / N, N’metilen diakrilamide biyofilmleri sentez ve karakterizasyonunu
yapmaktir. UV-fotopolimerizasyon teknigi ile heterojen kosullarda olusturulan biyofilimler
Taramal1 Elektron Mikroskopu (TEM), X-1s1in1 difraksiyonu, sisme, biyodegradasyon, in-
vitro pihtilasma zamani ve in-vitro platelet adhezyon testleri ile karakterize edilmislerdir.
Asit tampon ¢ozelti (pH = 1.2) igerisindesismeoran1 % 258.4, fosfat tampon ¢ozelti (pH =
7.4) igerisindesismeoranlar1 % 440.16 olarak tespit edilen transparan biyofilmler, farkli
sicaklik, siire, pH, ipek fibroin / N, N metilendiakrilamide agirlik oranlar1 ve farkli dalga
boylarinda optimum degerleri tespit edilerek incelenmislerdir. Proteaz enzimi ile yapilan
biyodegradasyon calismalarinda tamamen biyodegrade olduklar1 gézlemlenmistir. TEM
analizlerisonucunda N, N’metilendiakrilamit ile modifiye olmus filim yizeylerinin daha
purissuz ve X 1sin difraksiyonu analizlerinde ise kristal yapinin oraninin, ipek fibroin ile

olusturulan biyofilmden daha fazla oldugu tespit edilmistir.

In-vitro pihtilasma testi ve in-vitro platelet adhezyon test sonuglari modifiye olmus filimlerin
trombojenik 6zelliklerinin saf silk fibroin ile olusturulan biyofilmlerden daha yulksek oldugu

son ucuna ulagilmistir.

Bu sonuglar, kan uyumlulugu yiksek ipek fibrin /N, N’metilendiakrilamid biyofilmlerinin

biyomedikal biliminde kullanma alanlarinin ¢ok fazla oldugunu géstermektedir.

Anahtar Kelimeler: Ipek fibroin, Biyofilimler, UV-irradiasyon, Platelet Adhezyon,
KanUyumluluguCaprazbag.
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