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Formulation Optimization of the Thermosensitive in Situ Gel System Containing Bimatoprost for Ocular
Use by Central Composite Design-Response Surface Methodology

SUN Jingmeng, QU Xiaoyu, ZHANG Sixi"(Department of Pharmacy, The First Hospital of Jilin University, Changchun
130021, China)

ABSTRACT: OBJECTIVE To explore the formulation composition of bimatoprost ophthalmic thermosensitive in situ gel by
using the central composite design-response surface method and investigate its in vitro release. METHODS Poloxamer 407
and 188 were used as the gel matrix. The central composite design-response surface method was used to screen out the best
prescription to obtain the appropriate gelation temperature. HPLC method was established to determine the content of
bimatoprost and the release in vitro was investigated using a membrance-free dissolution model. RESULTS In the formulation,
1% tween 80 was used as the solubilizer, and the composition of 0.03% bimatoprost(w/v), 21% poloxamer 407(w/v) and 2%
poloxamer 188(w/w) could reach the optimum gelation temperature. The results of in vitro release test indicated that the release
of the formulation showed a linear relationship with time. CONCLUSION The in situ thermosensitive gel of pemirolast
potassium prepared in this paper has good temperature sensitivity, which can prolong the residence time of the drug in the eye
and is easy to administer. It is expected to be developed into a new ophthalmic dosing formulation.

KEYWORDS: bimatoprost; thermosensitive; the central composite design-response surface methodology; in situ gel
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Tab.1 Factors and levels of central composite design
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Tab. 2 Composite design and response(n=5)

B P407/%  P188/% (E Wﬁ%ﬁﬁ {H@%ﬁﬁ
HMASIREE T)/°C  AHASIREE To/°C
1 22.00 4.00 31.86+0.312 38.55+0.257
2 24.83 6.83 32.16£0.127 37.54+0.366
3 22.00 4.00 31.15+0.375 37.12+0.311
4 22.00 4.00 31.58+0.294 37.26+0.247
5 19.17 6.83 42.27+0.378 61.27+0.414
6 22.00 0.00 24.10+0.261 30.03+0.349
7 19.17 1.17 30.23+0.132 40.82+0.271
8 22.00 4.00 32.16+0.243 37.61+0.385
9 26.00 4.00 23.73+0.322 33.13+0.421
10 18.00 4.00 37.43+0.561 54.80+0.398
11 22.00 8.00 40.80£0.344 52.47+0.326
12 22.00 4.00 31.37+0.327 39.75+0.227
13 24.83 1.17 22.60+0.178 27.63+0.472
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Tab. 3 Validation of predicted value and measured value(n=5)
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Fig. 2 Two-dimensional plot of bimatoprost’s phase-
transition temperature versus the concentrations of P407 and
P188

2.6 O HEIE Tk I HEST

2.6.1 (OGAIFURIE  WondaSil Cis-WR (At
(4.6 mmx150 mm, 5 um); WSIAA 0.1%0 - H
BE(30 : 70); AN 20 pLomin "5 KNG
261 nm; FEIRA 35°C; #AEE N 20 ul,

2.6.2 LMEXFR  OREARECT M 2 Y DL SE T
G Xt BE S GE B, 0 B R A O R RS AL
0.06 mg-mL "W, ZrilfEE R 0.1, 0.5, 1.0,
2.0,3.0mL & T 5mL &I, InHHEEREEZIE,

T,/°C T,/°C
%S PIS8/%  PA0T/%
T S R2/% fihiLl] S TR2/%

1 1 21 27.87 28.14+0.31 3.25+0.54 34.78 35.81+0.58 2.33+1.24

2 1 22 26.57 26.65+0.17 1.72+1.86 32.46 33.45+0.46 1.78+1.42

3 2 21 29.30 30.87+0.26 1.04+0.33 34.20 35.52+0.22 1.06+0.99
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5 3 23 28.61 29.53+0.28 1.72+1.65 34.18 36.14+0.34 2.57+£2.77
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Fig. 3 HPLC chromatograms of bimatoprost sample(B) and
control solution(A)

2.6.4  JMEERNSCRREE K FREUL SE /81 XF
WAL, 23 B AR (80%) . H1(100%) . 75(120%)3
T BE AR RCRE N, ¥ ©2.6.37 TR #RE, HHE
X ESRR 98.98%

2.6.5 FEEEIAE  RIE “2.6.37 TR 5kl
FWFER, FHNESIHFE 5 ), WEHH
W, SdNEEHERE Sk, e H H A E I,
PIfF R E R EOR, Wk 4,

R E AN 22 2021 4F 12 A4 38 45 23 1)

Fa NEWTF F4AENENEEE0=5)
Tab. 4 Precision of determination of bimatoprost content

(n=5) %
- H RG22 H [H) 4G % B2
SLE RSD SEE RSD
80 78.91+0.47 0.59 78.61+0.83 0.79
100 97.47+1.24 1.39 97.97+0.92 1.12
120 117.69+1.06 1.20 118.36+1.32 0.82
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