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ABSTRACT 

PREPARATION, CHARACTERIZATION AND DRUG RELEASE 

BEHAVIOR OF THERMO- AND pH-RESPONSIVE HYDROGELS 

AND MICROSPHERES 

In the present work, N-isopropylacrylamide/itaconic acid and N-isopropylacrylamide 

/maleic acid copolymeric hydrogels were prepared by irradiating the ternary mixtures of N- 

isopl-opylacrylamide/diprotic acid moieties (itaconic or maleic acid)/water by y-rays at 

ambient temperature. 

The influence of external stimuli such as pH and temperature of the swelling media 

on the equilibrium swelling properties were investigated. The hydrogels showed both 

temperature and pH responses. The effect of comonomer concentration and irradiation dose 

on the swelling equilibria and phase transition were studied. For the characterization of 

network structures of these hydrogels, molecular weight between cross-links and cross- 

linking densities were also determined. PNIPAAm microspheres (71-500pm) were 

prepared by using inverse suspension polymerization technique. The selected fraction (1 80- 

250pm) was used for preparing NIPAAmIitaconic acid graft copolymer by radiation- 

induced surface modification technique. 

Finally, methylene blue, sildenafil citrate and lidocaine were used as model drugs for 

the investigation of drug adsorption and controlled release behaviour for the hydrogels and 

micospheres. Specific adsorption capacity of: hydrogels are found to increase with 

increasing amount of itaconic acid in the gel system. The effect of the initial drug loading 

amount, temperature and pH of the solution on the controlled release behaviour of the 

hydrogels were investigated. The release studies show that some of the basic parameters 

affecting the drug release behaviour of the hydrogels are, pH and temperature of the 

solution. ' 



SICAKLIK VE pH'A DUYARLI HIDROJEL VE 

MIKROKURELERIN HAZIRLANMASI, KAREKTERIZASYONU VE 

ILAC SALINIM DAVRANISI 

Bu qaligmada, N-izopropilakrilarnid-ko-itakonik asit ve N-izopropilakrilamid-ko- 

maleik asit hidrojelleri, N-izopropilakrilamid Idiprotik asit (itakonik veya maleik asit)/su 

ile olugan uqlu karigimin gama kaynagi ile oda sicakliginda iginlanrnasiyla hazirlanmigtir. 

Cozelti pH'i ve sicakligi gibi dig ortam gartlarinin dengedeki gigme davrani~ina olan 

etkileri incelendi. Hidrojeller hem pH7a hem de sicakliga duyarlilik gosterdi. Komonomer 

konsantrasyonu ve iginlama dozunun gigme davranigina ve faz geqigine olan etkileri 

incelendi. Ayrica, bu hidrojellerin ag yapllarinin karakterizasyonu iqin qapraz baglar arasi 

molekiil agirlik ve qapraz baglama yogunlugu tayin edildi. 

PNIPAAm mikrokureleri (71-500pm) ters suspansiyon polimerizasyon teknigi ile 

hazirlandi. Seqilen fraksiyon(l80-250pm), radyasyon yiizey modifikasyon teknigi ile 

NIPAAm-ko-IA kopolimeri olugturmakta kullanildi. 

Bu hidrojel ve mikrokurelerin, ilaqlari adsorplamasi ve kontrollu ilaq salim 

davraniglarini incelemek iqin Metilen Mavisi, Sildenafil Sitrat ve Lidokain ilaqlari model 

olarak kullanildi. Hidrojellerin spesifik adsorpsiyon kapasiteleri jel sistemindeki itakonik 

asit miktar~ni arttirmakla arttigi bulundu. Ba~langiq ilaq yukleme miktarinin, qozelti 

sicaklik ve pH7inin hidrojellerin salim davraniglarina olan etkileri incelendi. Salim 

qaliginalari, hidrojellerin salim davranigi etkileyen temel parametrelerin bazilarinin ~oze l t i  

pH ve sicakliginin oldugunu gosterdi. 
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