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ABSTRACT

Nevirapine (NVP) is a non-nucleoside reverse transcriptase inhibitor which is
widely used for the treatment of HIV infected patients. Maintaining sufficient NVP
plasma drug levels is critical to reduce the risk of drug resistance and treatment
failure. Although HPLC is generally applied for drug monitoring purpose, the
technique which is often laborious, require highly specialized technicians and
expensive instruments. Alternative simple, cheap and reliable methods for NVP
detection are therefore needed, particularly in resource-limited settings.

Molecular imprinted polymer (MIP) is a polymeric material which can bind
selectively to the compound of interest. Due to its ease of preparation and its
stability, attempts in using MIP as a recognition element in place of biological
antibody in drug monitoring assays have gradually increased. In this study, a series of

MIPs were synthesized and their binding characteristics were investigated. Finally,



the suitable MIP candidates that bind to NVP selectively with high affinity were used
to develop an enzyme-link immunosorbent assay for NVP detection.

In preliminary experiments, nicotinamide (NAM) was used as the template
molecule in MIP syntheses due to its structural similarity to NVP. NAM-imprinted
polymers (P1-P11) were synthesized by bulk and precipitation polymerization
methods by varying the type and ratio of functional monomers, crosslinkers and
porogens. These polymers were screened for their binding activity toward NAM by
UV rebinding experiments. The result showed that the methacrylic acid and itaconic
acid are the best among other functional monomers while ethylene glycol
dimethacrylate and trimethylopropane trimethacrylate are suitable for crosslinkers,
when CH,Cl, and a solvent mixture (tetrahydrofuran : methanol : water) were used as
porogens. MIPs obtained showed better binding abilities, as deduced from the
binding of P3, P4, P8 and P11.

The same conditions used in preparing the best NAM-imprinted polymers
were adopted in the synthesis of MIPs using nevirapine as the template. Thus, NVP-
imprinted polymers (P12-P16) were synthesized by bulk and precipitation
polymerization methods. The UV binding study showed that P15 synthesized under
the same condition as P11 exhibited the best binding ability to NVP in both organic
and aqueous medium.

SEM technique was used to study the morphology of polymeric particles
obtained from bulk and precipitation polymerization. The SEM micrographs showed
the particles obtained from bulk method is irregular in shape with the size range of
5-15 um. The particles from precipitation method are densely fused microspheres in

the size of 100-200 nm.



Vi

The selectivities of polymers P11 and P15 were evaluated by UV binding of
their templates and other structurally related compounds. The results showed that P11
exhibited high selectivity for NVP compared with the other tested compounds
whereas P15 showed high percent bound to NVP but also bound to NAM. This may
be due to structural similarity of NAM and NVP in which NAM structure is actually
part of NVP structure.

Finally, the polymer P11 and P15 were used to develop an enzyme-linked
immunoassay for NVP detection. The antigen NVP was labeled with HRP enzyme
and the colorimetric reaction of TMB was used for detection. The calibration curves
were obtained corresponding to NVP concentrations ranging from 10-300 and

100-400 pg/ml for using P11 and P15, respectively.
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