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Gliclazide loaded PLGA-HPMC second generation nanocrystals
for oral delivery: Design, development and in vitro performance
characterization
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Introduction: Second generaion functionalized nanocrystal is the advancement of nanocnystal technology wih
great potential to accomimodate BCS (Esopharmaosutical Classification System) class |l drugs o mest their formula-
ticen and drug delivery challenges. Cliclazide i 3 BCS class |1 drug used i the treatment of type 2 diabetes, shows
posor water solubility and low rate of dissoluson, leacs bo poor and wariable oral bicavailability. The second genera-
ticn polyiD), L-lactide-co-glyoolide) (FLOA) Hydrosypropy| meshylosliuloce [HFAMC) bazed tunctionali zed nanoeryz-
fals of gliclazide wene prepared by 2 combination method of emulsion diffusion-high pressue homogenization-zol-
vent ewaporation. Methods: Cliclazide zecond generation  nanocrystals were dabricated with Bguchi crthogonal
espermental design in combination of step up and top down nanofomul Sion srategies using dug-polymer (FLOA
rafo at 120.5, 120075, 100 with APMCIDS, O.75, 1% wi's) as stabilizer. The formulabed gliclazice FLOA-APMC nano-
crystals were investigabed on particle size, polydispersity index, zeta potential, solubility shudy, drug entrapment
efficiency, in vitra drug release, and surface morphalogy and compatibality studies. The gliclazide FLCA nanocrystals
formulaton was prepared withi Dineg @ FLOA 2t 1@ 1 ratio withi concentratons O.755% w's FIPRAC ot 5 homaogeniza-
tion cycles with 1000bar produce optimized gliclazide nanocrystals. Results: The optimized MSOMCE formulation
showed particle size of 239.9 nm, entrapment efficiency 59.02%, and drug relexe of 43,709, 82.11% and 92.02%
at 3hrs, Z4hes, and 480 companed 1o pure gliclazide % drug nelease of 28.739%, &7.51% and 73.41% at 3hrs, Z4hrs,
42hrs respectivedy. The solubility shudy of optimized sormulation showes eight folds increased in sathuration solubility
comgared to pue drug. Scanning electron micrascopy (SEMY analysis of the gliclazide nanocrystals revealed that
gliclazide retained it crystal morphology in polymeric nanocrystals. Fusther, Souriertranssonm infrared spectroscopy
[FTIR} and diifferential scanning calorimetry JD5C) shudies on gliclazide FLOA-HPRME nanocnystals emmphasize drug
and ewcipient compatiniiity in development of ghclazide nanocrystals. Conclusion: The potential outcomes of re-
seanch findings emphasize that the developed gliclazice s=cond-generation nanocrystals, which mesulted & increase
in drug solubilty and rate of dissolution with celayed modifies releae, can be expioned in delivery of gliclazide for
type I diabetes management.
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