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SUMMARY . In the present study, sustained-release suspensions with strong base anion exchange resin as
carrier were prepared. Complexes of ion-exchange resins and Phenytoin Natricum (PN), a model drug,
were prepared using the batch method. The physicochemical characteristics of the drug-resin complex
were studied. The SEM results showed that there was no drug crystallization on the surface of drug
resinates. The DSC and XRD studies proved that the drug was in amorphous nature. The sustained-re-
lease resin microcapsules of PN were prepared with emulsion-solvent evaporation method. The effects of
different factors including formulation process and technique on the release behavior of sustained-release
microcapsules were investigated, and the optimum formulation was selected by orthogonal experimental
design method. The sustained-release suspension was formulated with xanthan gum as suspending agent.
Sedimentation volume and re-dispersibility of the prepared suspension were found to be satisfactory. The
release behavior of the PN sustained-release suspensions in vivo and in vitro was investigated. The cumula-
tive release rates of 0.5, 1, and 2 h were 45, 60 and 70 %, respectively, ir vitro, according to the release re-
quirements in the United States Pharmacopoeia on sustained release capsules. The in vivo pharmacokinet-
ics was studied in male rats. The marketed PN tablets used as reference, the ir vivo pharmacokinetics test
showed that the suspension and reference had no significant differences in AUC.,4p,, but indicated a sig-
nificant difference in tmax and C,,,;. The tmax increased from 4 h (reference) to 6 h (test), The C,,, re-
duced from 24.97 pg/mL(reference) to 16.22 ug/mL (test), indicating a sustained release property in vivo.
The average relative bioavailability of reformulated sustained release suspension was 95.04% compared to
PN tablets with decreased C,,,y, delayed tmax and had an obviously sustained-release effect.

RESUMEN. Se prepararon suspensiones de liberacién sostenida con resina de intercambio anidnico de base fuer-
te como portadores. Se prepararon complejos de resinas de intercambio idnico y Phenytoin Natricum (PN), un
farmaco modelo, usando el método de lote. Se estudiaron las caracteristicas fisicoquimicas del complejo farma-
co-resina. Los resultados de SEM mostraron que no habia cristalizacién de formacos en la superficie de las resi-
nas de farmaco. Los estudios DSC y XRD demostraron que el firmaco tenia naturaleza amorfa. Las microcdpsu-
las de resina de liberacion sostenida de PN se prepararon con el método de evaporacion de emulsion-disolvente.
Se investigaron los efectos de diferentes factores, incluyendo el proceso de formulacién y la técnica sobre el
comportamiento de liberacién de las microcdpsulas de liberacion sostenida, y la formulacién éptima fue seleccio-
nada por el método de disefio experimental ortogonal. La suspension de liberacién sostenida se formulé con go-
ma de xantano como agente de suspension. Se encontré que el volumen de sedimentacién y la re-dispersabilidad
de la suspension preparada eran satisfactorios. Se investigd el comportamiento de liberacién de las suspensiones
de PN de liberacién sostenida in vivo e in vitro. Las velocidades de liberacion acumulada de 0,5, 1 y 2 h fueron
45%,60% y 70% respectivamente, in vitro, de acuerdo con los requerimientos de liberacion en la farmacopea de
los Estados Unidos en cédpsulas de liberacion sostenida. La farmacocinética in vivo se estudié en ratas macho.
Las tabletas de PN comercializadas como referencia, la prueba de farmacocinética in vivo mostré que la suspen-
sién y la referencia no tenfan diferencias significativas en AUC_»4p,, pero indicaron una diferencia significativa
en tmax y Cp.x. La tmax aumentd de 4 h (referencia) a 6 h (prueba), la C,,,x disminuyé de 24,97 pg/mL (refe-
rencia) a 16,22 ug/mL (prueba), indicando una propiedad de liberacién sostenida in vivo. La biodisponibilidad
relativa media de la suspension de liberacion sostenida reformulada fue del 95,04% en comparacién con los com-
primidos de PN con C,;,4 disminuida, tmax retrasada y tuvo obviamente un efecto de liberacién sostenida.

KEY WORDS: ion-exchange resin, Phenytoinum Natricum, suspension, sustained-release.

*  Author to whom correspondence should be addressed. E-mail: articlepharmacyliu@163.com

ISSN 0326 2383 (printed ed.)
2054 ISSN 2362-3853 (on line ed.)



