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Abstract

Recently, our laboratories have explored the synthesis of new materials to delivery
of drugs specifically to cancerous tissues, for enhanced therapeutic efficacy and reduced
systemic toxicity. In this work, the synthesis of poly(N,N’-dimethylacrylamide-co-N-
Vinyl-2-pirrolidone) copolymers (PDMAm-co-VP) loaded with crotoxin is described.
Crotoxin have interesting antitumour property and so may be used in patients with
advanced cancer. Our particular interest is the reduction of the neurotoxic effects of
crotoxin by their entrapment in the bioerodible PDMAm-co-VP copolymer. In this work
we report the study on the diffusion of a crotoxin from PDMAm-co-VP. A mathematical
model was developed to describe the release of protein from the PDMAm-co-VP polymer
according to the reptation model. Using the reptation model it is shown that the diffusion
process measured by the diffusion coefficient, D, is dominated by the chain length, degree
of polymerization, N, and the chain architecture. By considering the reptation motion of
chain ends across the interface, it has been shown that the interfacial width increases with
1”*. The second stage of chrotoxin interdiffusion occurs at times greater than 7, (reptation
time) where the diffusion process is predicted to change to give an interfacial width that
grows with a 1 dependence, recovering the classical picture of Fickian diffusion. The
experimental results suggested a sort of tuning of parameters that are related to the
molecular properties of the polymer, and the drug, such as the polymer molecular weight,
the water and the drug diffusion coefficient, the equilibrium volume fractions of the
crotoxin, and the water-polymer interaction parameter, could result in sustained zero-order
release system. Our study indicated that the PDMAm-co-VP copolymers confer stability to

crotoxin, causing controlled release and reduction of the toxic effects of protein.
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Resumo

Recentemente, nossos laboratérios t€ém explorado a sintese de novos materiais para
liberacdo de drogas, especificamente para tecido, especialmente tecidos cancerosos, para
melhorar a eficdcia terapé€utica e reduzir a toxidade do sistema. Neste trabalho, a sintese de
copolimeros poli  (N,N’-dimetilacrilamida-co-vinil  pirrolidona) (PDMAm-co-VP)
carregado com crotoxina € descrito. A crotoxina apresenta interessante propriedade anti -
tumoral e também pode ser usada em pacientes com cancer avancado. Nos temos interesse
na reducdo dos efeitos neurotéxicos da crotoxina através do seu aprisionamento no
copolimero bioerodivel PDMAm-co-PV. Um modelo matematico foi desenvolvido para
descrever a liberacdo de proteina do polimero PDMAm-co-VP de acordo com o modelo da
reptacdo. Dentro do modelo de reptacao € mostrado que o processo de difusao medido pelo
coeficiente de difusdo,D, € dominado pelo comprimento da cadeia, pelo grau de
polimerizacdo, N, e pela arquitetura da cadeia. Considerando o movimento de reptacdo das
extremidades da cadeia através da interface, tem sido mostrado que a espessura interfacial
cresce com t'*. O segundo estdgio da interdifusdo da crotoxina ocorre para tempos maiores

7 (tempo de reptacdo) sendo prevista uma modificacdo no processo de difusdo onde a

espessura interfacial cresce proporcionalmente a t'? caracterizando a figura cldssica da
difusdo Fickiana. Os resultados experimentais sugerem que a afinacdo apropriada de
parametros seja relatada para as propriedades moleculares do polimero, os coeficientes de
difusdo da droga e da 4dgua, as fracdes de volume da crotoxina no equilibrio e o pardmetro
de interacdo entre a dgua e o polimero, poderia resultar em um sistema de liberacdo de
ordem zero. Nossos estudos indicaram que os copolimeros PDMAm-co-VP conferem
estabilidade para a crotoxina, causando liberacdo controlada e reduzindo os efeitos téxicos

da proteina.
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