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Abstract: Degradation of dexamethasone (DXM) is inevitable in the release test of dexamethasone implants
(DI). In the release test conducted with flow-through cell method, the measured release curves of DI started to fall
when cumulative release reached 70%—-80%. Studies have shown that DI demonstrates a zero-order release rate of drug
within every sampling interval, and a zero-order rate degradation in water (containing 0.05 mg-mL™* benzalkonium
chloride). Hence, this study establishes a double zero-order model (DZOM) to calculate the release during sam-
pling intervals with the formula R; = [R;,~R .4y, % (C;,/Cio)] X2/(1+C;,/C). At each sampling interval, we measure
the initial and final drug contents in the release medium, and the concentrations of the active pharmaceutical ingre-
dient (API) in the release medium obtained at the same condition of release test, to calculate the total released
DXM from the implants including the degraded drug. This paper has also analyzed the reasons for the fluctuations
in the drug release curve and the errors in the DZOM and provided solutions. Experimental results show that the
DZOM has effectively solved the problems encountered in the normal release method (NRM). The DZOM can be a
potential solution to drug degradation problems in the release tests of long-acting injections.
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Figure 1 Release of dexamethasone implants (DI) using normal
method. Formula 1: Containing 50% DXM, 10% mannitol and
40% PLGA; Formula 2: Containing 50% DXM and 50% L-PLGA;
Formula 3: Containing 50% DXM and 50% PLGA. PLGA: Poly
(lactic-co-glycolic acid)

LLARTT 3 M, 4n SRR T i £ 5 DXM JEURHE
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28 ik B T U, b I R TS0 R 45 T P Al R, BRI
it £k L 475 A 5 28 K J R TBOH 08 T B AR E R, RE TR
JEE W £ T B, AR TR AS BRI ZG T, A it h A
A7 R R A, R TRE 2 1 R 2 55 24 W B i i 2 1) Y
T .

Figure 2 Comparison of release of DI and degradation of dexa-
methasone (DXM) in 0.05 mg-mL* benzalkonium chloride (BC)

solution
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W5 A A R B iV G @ A G T 7 VE R AR R A

Figure 3 Release of formula 1 (A), formula 2 (B) and formula 3 (C) by normal method and double zero-order model (DZOM)
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FEPENE, Fo VPR 20 R R T B, i 3, O #£
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BB bR AR CARAE . LI, AT DA JEORE 24 VA Vi A
T 5E B0 FE IR A, T 55 1A EORE [XC 1) P 1 B i 2,
A% 2 0 AR 0 R 4 B L A IR X 1) ) o e 2

Figure 4 DZOM corrected by R,=0 when R;<<0 happens
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W B . EE ST B B, DZOM VA Y T R
I3 BEVE AN R R LU ARV A 05 . FE VTS 259 B R i
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