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Abstract

Non-hormonal oral contraceptives that do not interfere with the production of male
sex hormones, particularly testosterone, are a significant target in the development of
nanoparticle agents against follicle-stimulating hormone receptors (anti-FSHr) located in Sertoli
cells. This study aims to: 1) develop nanoparticle agents to reduce the fertility of macaques
for animal population control, and 2) develop oral anti-FSHr scFv nanoparticles in microsphere
form to protect against gastric degradation. The modification involves using a gastrointestinal
biorobot delivery system by adding diethylene g¢lycol monoethyl ether (DEGEE) and
encapsulating it with alginate and short-chain chitosan. This formulation ensures that the anti-
FSHr ScFv within avoids degradation by acidic gastric juices (pH 2.0 in a simulated stomach)
and is released in alkaline conditions (pH 8.0 in a simulated small intestine) within 6 hours.
The protein-encapsulated nanoparticles are small (206.4 + 4.20 nm) with a low polydispersity
index (0.2), indicating uniform distribution and high stability, allowing storage at room
temperature for one month without phase separation. When administered orally to the rats
(n = 4) and macaques (n = 3), the average bioavailability was 26.45% in rats and 22.96% in
macaques, demonstrating significantly better gastrointestinal absorption compared to typical
monoclonal antibodies by 10-20 folds. As FSH receptors are also located on granulosa cells
of follicles, the anti-FSHr ScFv microsphere nanoparticles produced in this study show

potential for further testing in female animals and other species.
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