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Abstract:
Introduction; Doxorubicin is an anticancer antibiotic. {ts mechanism
of action is inhibition of topoisomerase itr and is used for many cancer

therapies. Doxorubicin is administrated by LV. rout and has very side

effects which the most irnportant one is cardiomyopathy. Molecuiar
Ineprinting Poiymers (MIPs) are sonle materials with high seiectivity
and specificity at molecular scale and min:ics antibodies and

biotrogical receptors whiie interact wlth molecutres. Some of MIPs
application is in separation sciences and drug delivery systems.

Because of its properties, it was decided to design and synthesis a

novel d*g detrivery system by MIP and molecular modeling.

Method: By molecuiar modeling and Gaussian software the best ratio
of component was calculated based on the lorn est AG. Then in the

iaboratory, polymers was synthesized with a llg*1110 motar ratio (10

ffig, 178 pl and 265.5 prl respectively for doxorubicin as template,

styrene as functional monomer and divinyibefrzetT as cross-linker)
nith AIBN as initiator using a precipitation method at 7A'C. The

product (polymer) was w.ashed by appropriate solutions to extract
doxorubicin and had dried in vacuum oven. To make non-imprinting
polymer (as blank) the synthesis polymerization repeated but without
doxorubicin. Finaily, the dried polymer was charactenzed regarding
morphological analysis by FTIR, DTA, and laser diffiaction, and

regarding physicai properlies such as drug loading, capacrty of
loading, imprinting factor, selectivity, adsorption isothelrn, kinetic and
polymer swelling, and also regarding d*g release profile.
Resuits Tire nroiecuiar nro.leiing effori resulicd iii 'rirc rnost slable

ingredient ratio with ll9l11 doxorubicin, styrene and divinylbenzen
respectively. The FTIR results dernonstrated doxorubicin-MIP
interactions in comparison with NIP (blank) are stronger and efficient.
MIP's parlicle size was in the range of 100-1000 micron. Loading
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optimization demonstrated the best loading condition occured when

50 mg hold in 50 mglL doxorubicln stock MIP at 85 o C. Maximum

loading capacity of each gram of MIP and NIF were 0.0077 and

0.0027 ffig, imprinting factor was 2.85, seiectivity was 5.12,

adsorption isotheryn was Langrnuir (t' : 0.9), kinetic rt'&s zetrG order

(r' : 0.987) and poly'mer swelling was 5.14and 4.5i for MXP and NtrF.

MnP reiease profiie in comparison with NIF from tire perspective of
the arnount of dtug reiease and being sustain release were so

impressive.

Bissociation: This drug delivery system could be utiiize in clinical

study after some experiments for example toxicity experiments,

allergic reactions experiment (by modifying polymer surface poiymer

allergic reaction can reduce) and stability test. Another potential

applicatron of this product because of high selectivity is in purification

and determination of doxorubicin in biological fluid.

Key words: Doxorubicin, Styrene, Motrecular modeling, Moiecular

Imprinting Potrymer, Dmg Delivery System


