B RO TANE DAL FE I A A i R D 457 B e &by
3B REE(SZEEAL TR 00%)

HESEE  R944.1;R988.1 XHERFRER A
DOI  10.6039/j.issn.1001-0408.2013.45.18

XEHmS 1001-0408(2013)45-4273-04

B OE OB et TR R AR BRI R A T E . ik RN R SRR SR A A & 1 40T Ae il & e
188 it & #3365 AR AR TR L 69 % of , SRR TR (T)) AR BUR R ARG 0948 T IR (T,) A 35 AR ah 45 R b AT AL A A5 SR A 3k
B RRACKL I F AT R GE M E 300 min A 4GRS RAREBEAUE . AR IAKITAEA0T Ao %IV 48 188 B2 H A 4 20% 5%,
AT e To A A5AF AT $ LA )T 09485 R 25 8 4 0.918 7,0.889 9; % 2 d sk AL AL AL J7 64 52 ME 55 TR AR AR £ 48 3T 3 <
5% ,300 min P &9 4RI B AR R E A 65% o LE s B R H- 2K R B ok BT A S A B S B0 T 2 R R SR AR JR AT B MK A 4L T ARAL, B
SRR TR P BT

KR ek TR R RALER NG ; B S AUm dr ik

Optimization of Tropicamide Ophthalmic Thermosensitive in Situ Gel by Central Composite Design-response
Surface Methodology
LI Man, ZHANG En-juan(Third Military Medical University, Chongqing 400038, China)

ABSTRACT OBIJECTIVE: To optimize the preparation technology of Tropicamide ophthalmic thermosensitive in situ gel. METH-
ODS: Central composite design was used to observe the influence of the amount of P407 and P188 on the phase-transition tempera-
ture; the multi-linear regression model was fitted using phase-transition temperature (T,) and phase-transition temperature of sam-
ples after diluted with simulated tears (T.) as index. Optimized formulation was selected and validated by response surface method-
ology, and accumulative release rate in vitro was determined within 300 min. RESULTS: The amount of P407 and P188 were 20%
and 5% ; the correlation coefficient of multi-linear regression model were 0.918 7 and 0.889 9 using T, and T, as index, respective-
ly. The absolute values of deviations between measured value and predicted value were all lower than 5% , and accumulative re-
lease rate in vitro was 65% within 300 min. CONCLUSIONS: The optimization of the ophthalmic thermosensitive in situ gel formu-
lation can be achieved by central composite design-response surface methodology with good estimation.
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Tab 1 Factors and levels of central composite design

IKF
IS
B ~1.414 -1 0 1 1414
P407(x), % 16 17.171 20 22.829 24
PI188(y), % 0 1.464 5 8.536 10

®2 BRI RREBMIE(n=5)

Tab2 Composite design and response(n=>5)

M5 PA0T(x),% P188(y), % T, C T, €

1 17.171 8.536 38.66%0.05 44.59+0.02
2 22.829 8.536 25.7540.08 32.88+0.05
3 22.829 1.464 19.39£0.01 23.36+0.03
4 17.171 1.464 31.83£0.02 38.62+0.04
5 24 5 20.13£0.02 28.08+0.08
6 16 5 43.46%0.16 57.30+0.14
7 20 10 31.46%0.03 37.9840.03
8 20 0 22.11+0.07 25.11+0.02
9~13 20 5 24.62%0.03 33.06+0.08
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T,=74.270—2.578x+0.934y(+=0.918 7, P<<0.01)

T,=89.264—3.018x+1.191y(»=0.889 9, P<<0.01)
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Tab 4 Phase-transition temperature of the adjusted concen-
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Fig 3 Three-dimensional plot and two-dimensional contour
plot of Tropicamide TG’ s phase-transition temperature ver-
sus the concentrations of P407 and P188 (x: P407, m/m;y:
P188,m/m)
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Fig 4 Superimposed two-dimensional contour diagrams (x :
P407,m/m;y:P188,m/m)
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Tab 3 Validation of predicted value and measured value
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W7 PAOT FHEAE-P188 AL )r(ETE@?% *f;%f%;ﬁ*@q
A 20%P407-4%P188 25994002 34.01£0.07
B 20%P407-5%P188-0.5%HPMC K4M 25424013 33.45+0.09
C  219%P407-8%P188-0.5% HPMC K4M 2588003  33.83%0.02
D 229%P407-10%P188 25314007 32.49+0.04
E  20%P407-5%P188-1%HPMC ES0  26.02+0.05  33.00+0.04
E 21%P407-6%P188 26044008 33.97+0.04
G 219%P407-9%P188-1%HPMC ESO 25794004 33364005

(n=5)
R A P407 43P 188 i 434k
19%-1% 20%-3%  21%-55%  22%-9%
T, T, C 26.22 25.51 25.74 25.96
SN, C 2621£0.06  2552+0.19  25.78+0.08 25.91+0.10
W%, % 0214021 -0.04£0.74 -0.1620.30 0.21+0.37
T T, C 33.11 32.48 33.03 33.59
SEMME,C 0 33.1040.07  33.64+0.11  33.06+0.10 32.52%0.06
Rz, % 0.04+021 -0.11£036 -0.08+0.30 0.22+0.18
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