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Colloidal microgels as potential transdermal delivery systems.

Vanessa Castro Lopez, S. Lakshmi Raghavan, Jonathan Hadgraft, Anthony E. Beezer and
Martin J. Snowden®
Medway Sciences, University of Greenwich at Medway, Central Avenue, Chatham Maritime,
Chathany, Kent ME4 4TE.

*(Cormresponding author: Martin ). Snowden, University of Greenwich at Medway, Medway Sciences,
Anson Building, Central Avenue, Chatham Marntume, Chatham, Kent ME4 4TB, UK. Tel: +44 (0)20-
8331 9981, Fax: +44 (0)1634 883 044; e-mal: nsnowdeniagresnwichacul

Abstract

Two decades of studies of protein deliverv from polymeric systems has revealed great
potential for gels that respond to environmental stimuli, such as changes in temperature and or
pH, in fulfilling a delivery role. Thermally responsive colloidal microgels of poly(N-
isopropvlacrylamide) (polyNIPAM) have been reporied to act as intellicent materials 1n
controlled drug release (Okano et al. 2002), inmobilization of enzymes and cells, and m
separation of aqueous proteins (Jeong et al. 2002). This paper presents the synthesis ot
temperaturc-sensitive ricrogels based on a copolymer of butyl acrylate (5%) co-polyNIPAM
(95%), in the presence of and in the absence of ibuprofen (IBU), methyl paraben (MP) and
propyl paraben (PP), by a surfactant-free emulsion polymerisation (SFEP) in water. N’, N*-
methylenebisacrylamide was used as a cross-linking agent and potassitn persulphate as an
initiator. Physicochemical properties of the microgels were determined using different
techniques including dynamic light scattering and Transmission Electron Microscopy (TEM).
It is speculated that the microgel appcarance 1s similar to a core-shell microgel, having in the
core the complex IBU or MP or PP-butyl acrylate and in the shell poly(NIPAM). Permeation
across a model silicone membrane and human skin of IBU, MP and PP from gels synthesised

in the presence of these compounds was investigated over a range of temperatures (20°C —

40°C). The transport rate of IBU and, PP from thesc poly(NIPAM) microgels is significantly
reduced by two and one orders of magnitude, respectively, compared with the ransport rate
from saturated solutions. Such a reduction in flux was not however observed for methyl

paraben.
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