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ABSTRACT
Heteroarylalkanoic acids grafted onto a biodegradable

Poly (g-caprolactone) by click chemistry for nanoparticle development
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A straightforward strategy of this special project was proposed for chemical synthesis of
polymer-drug conjugates that were developed to be nanoparticles. The first part, we achieved to
engraft ibuprofen and indomathacin onto biodegradable polyester types, poly (e-caprolactone) (P1)
and poly(ethylene glycol)-co-poly(e-caprolactone) (P2), using the reaction of copper-catalyzed
Huisgen’s 1,3-dipolar cycloaddition, known as click reaction. Prior to do the click reaction, butynyl ester
derivatives of ibuprofen (Blbu) and indomethacin (Bldm) were synthesized by treatment of a mixture of
each drug and 3-butyn-1-ol with DCC and DMAP to give Blbu and Bldm in 51% and 42%, respectively.
These butynyl ester derivatives were then clicked with both copolymer types (P1 and P2), which
contained approximately 10% of azide side chains, using Cul and base as reagents. The resulting
grafted copolymers were characterized by 'H/°C NMR, FT-IR, GPC, and DSC. The second part, by
using nanoprecipitation methods, we prepared the nanoparticles from aforementioned grafted
copolymers. Several surfactants in different ratios such as Tween 80 (T), Span80 (S), Pluronic F68 (F)
were used in P1-formulations. On the contrary, there are no surfactants in the P2-formulations. The
obtained particles were evaluated by determination of the particle sizes and zeta potentials. The results
revealed that without surfactants in P2-formulations, Blbu-g-P2 and Bldm-g-P2, displayed the smallest
particle with 102.34+0.77 and 145.60+1.06 nm in sizes and zeta potential —19.28+1.53 and -16.50+£0.48
mV, by comparison with the P1-formulation. The minimum particles of Blbu-g-P1 and Bldm-g-P1 in P1-
formulation were 152.03+1.08 and 155.67£0.89 nm with zeta potential, -42.50+£1.35 and -32.27+2.60
mV, by using surfactants ratio, Blbu-g-P1:F:S /50:50:10 and Bldm-g-P1:T / 50:50 respectively.
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