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Optimization of the Preparation Technology of Brimonidine Tartrate Ophthalmic Thermosensitive in Situ
Gel by Central Composite Design-response Surface Methodology

PENG Yi-fei', HUANG Hua', WANG Hui’, ZHU Yu-lian', HUANG Bo' (1.Pharmacy Research Laboratory,
Chongqging Medical University, Chongqing 400016, China; 2.Chongqing Institute for Pharmaceutical Industry,
Chongging 400061, China)

ABSTRACT OBJECTIVE: To prepare Brimonidine tartrate ophthalmic thermosensitive in situ gel. METHODS: Using poloxamer
407 (P407) and poloxamer 188 (P188) as gel matrix, the gel was prepared by cold-dissolving method. The binomial model of
P407 and P188 concentrations were fitted by central composite design-response surface methodology using phase-transition tempera-
ture (7,) and phase-transition temperature (7:) of simulated tear after diluted as index. The prescription was optimized with contour
plot. The predictive data was validated, and the appearance and pH were observed. RESULTS: The optimized formulation was as
follows: 100 mg brimonidine tartrate, 26% P407 and 1.5% P188 in 50 ml in situ gel; the preparation was free-flowing liquid at
room temperature (25 °C ), and converted to pistac transparent gels when the trial temperature was higher than 32 °C; 7, and T:
were 26.3 °C and 31.8 “C, and pH was 6.41. CONCLUSIONS: Brimonidine tartrate thermosensitve in situ gel which meets the re-
quirements for ophthalmic application is prepared successfully.
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Tab 1 Factors and levels

EES -1414 -1 0 1 1414
X, % 20 21.17 24 26.83 28
X2, % 0 1.17 4 6.83 8

F2 ERHABER

Tab 2 Results of central composite design test

hia X, % X, % T, C L, C
1 21.17 6.83 434 48.1
2 26.83 6.83 348 39.6
3 26.83 1.17 245 28.6
4 21.17 1.17 323 38.1
5 28 1.17 215 26.2
6 20 4 43.6 48.6
7 24 8 40.1 452
8 24 0 31.6 364
9~13 24 4 334 38.5
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Tab 3 Formulation validation and deviation
T T

W, CoSEMLC % WILC SEL e R, %
25.5 1 26.9 26.6 1.13 322 32.0 0.63
26 1.5 26.5 26.3 0.76 32.0 31.8 0.63
26.5 2 26.2 258 1.55 31.9 315 1.27
27 2.5 259 25.6 1.17 31.8 315 0.95
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