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Preparation of a thermo-sensitive gel uterine perfusate
and drug concentration monitoring

YU Yang, HUA Chengyun, XU Ying, FENG Yunyun, LIU Yu, HUANG Xianhui
(College of Veterinary Medicine, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] To prepare a doxycycline thermo-sensitive in situ gel uterine perfusate, evaluate its
quality, and monitor drug concentration in sow uterus. [ Method] Poloxamer 407 (P407) and poloxamer 188
(P188) were used as the main thermo-sensitive materials. The in situ gel was prepared by “cold” process. The
prescription was screened and optimized by single factor analysis and orthogonal experiment. The in vitro
dissolution and drug release of the preparation were measured by membrane free dissolution model. The stability
of the developed thermo-sensitive gel was investigated under the conditions of high temperature, high humidity
and strong light. Five binary hybrid sows were selected to monitor drug concentration in sow uterus.

[Result] The final optimized prescription was doxycycline 1 g, P407 10 g, P188 2.5 g, magnesium chloride
2.3 g and sodium bisulfite 0.1 g in per 50 g preparation, pH was adjusted to 4.0+0.2 with ethanolamine, and the
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residue was ultrapure water. The in vitro dissolution and drug release time of the preparation lasted for 48 h, the

cumulative dissolution rate and drug release rate were up to 100%. The preparation stability was complied with

technical guidelines for the stability of veterinary chemical drugs. The drug concentration remained at 68.54 pg/mL

after 96 h of the second administration. [ Conclusion] The doxycycline thermo-sensitive in situ gel uterine

perfusate is a simple preparation method and shows good stability. The local concentration of the drug in sow

uterus maintains at a high level for a long time. The preparation has a sustained release effect and is expected to

be an innovative way to treat sow endometritis.

Key words: doxycycline; thermo-sensitive in situ gel; poloxamer solution; sow endometritis; slow release
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Table 1 Design and result of orthogonal experiment

[l 2 Factor
thas) THWB VO IRHA TR BAMEEREL wOEBRERE )/ % LR E BRI/ %
Test number Poloxamer solution Mole ratio Sodium bisulfite pH  Doxycycline content change
w(P407)/% w(P188)/% of complex content

1 18 3 501 0.10 pH, 1.83

2 18 3 301 0.15 3.0 2.86

3 18 3 1:1 0.20 4.0 1.50

4 20 5 501 0.15 4.0 1.88

5 20 5 301 0.20 pH, 1.82

6 20 5 101 0.10 3.0 3.13

7 20 6 501 0.20 3.0 1.03

8 20 6 301 0.10 4.0 1.63

9 20 6 101 0.15 pHy 4.33
“FI5{E1/% Mean 1 2.063 1.580 2.197 2.660
“FI4{E2/% Mean 2 2277 2.103 3.023 2.340
F35{#.3/% Mean 3 2.330 2.987 1.450 1.670
7% Range 0.267 1.407 1.573 0.990

1) AW FER A TA B bR BACHE S % IR F 89 B RILH); pHy A T4 %pH; % B3R E 58 THIEH & XA B F0RF
FIR S\ ELSTOEM; FHAEL 230 NRETANERBE T AH1.2.3KF0 2R E 4T TG THME

1) Mole ratio of complex indicates mole ratio of metal complexing agent magnesium chloride to doxycycline; pH, indicates initial
pH; Doxycycline content change means doxycycline content difference between zero and seven days after preparing reagent; Mean

1, 2, 3 respectively indicate means of doxycycline content change of 1, 2, 3 levels of four factors
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Table 2 Results of acceleration test of doxycycline thermo-sensitive in situ gel uterine perfusate
ftkix PR O/ C w(Z T 5)/%
Batch d Character pH Gelling temperature Doxycycline content
1 0 IR [ AR 4.04 29.9 99.91
30 Pale yellow semi-solid gel 4.05 30.3 98.90
60 4.02 30.0 99.14
90 4.02 30.1 99.86
180 4.03 30.2 99.74
2 0 IR [ AR 4.05 30.1 99.84
30 Pale yellow semi-solid gel 4.01 30.2 98.83
60 4.03 30.0 99.12
90 4.02 29.8 99.83
180 4.02 30.2 98.67
3 0 IR [ AR 4.02 30.4 99.10
30 Pale yellow semi-solid gel 4.03 30.1 98.63
60 4.01 30.3 98.39
90 4.01 30.3 99.27
180 4.02 30.1 98.58
®3 ZARREHFEFEMRRFEEIRKIRES{EER
Table 3 Results of long-term stability test of doxycycline thermo-sensitive in situ gel uterine perfusate
187 PEIR O/ C WE )%
Batch Character pH Gelling temperature Doxycycline content
1 0 R OETE IR 4.05 30.0 100.68
90 Pale yellow clarifying solution 4.06 30.3 101.12
180 4.08 30.1 101.79
2 0 RO THR 4.03 30.2 101.80
90 Pale yellow clarifying solution 4.00 29.9 99.26
180 4.05 30.3 99.59
3 0 R THIRR 4.04 30.4 101.87
90 Pale yellow clarifying solution 4.02 30.1 100.76
180 4.06 30.2 100.46

*4 ZATRERERUARTSEIRESETFENNAYRERE

Table 4 Drug mass concentration of doxycycline thermo-sensitive in situ gel uterine perfusate in sow uterus ;/(,0-mL™")

SKFERS [H]

B 9% 5" Sow number

X£S
Sampling time 1 2 3 4 5
1KY 24512 hJE 12 h after the first administration 85.76 0.53 10221 26932 4871 101.31+101.73
FE1IRY 24524 hJ5 24 h after the first administration — 191.27 18.76 25831 11577 116.82+110.48
FE1IRY 24536 hJ5 36 h after the first administration 1.80 — 3.77 18732 2736  44.05+80.86
2R 45 #jTiT Before the second administration 0.35 2.85 — 21150 6439  55.82491.25
2R 78 /g 8 h after the second administration 47733 8.07 167.14  163.36  104.64  184.11£176.07
2R 2512 h5 12 h after the second administration 391.98 1125 187095  86.11 428  472.91+£797.41
EB2IRE5 2524 h)5 24 h after the second administration 109.63 4.64 51.34 24079 401.62  161.60+160.76
F2IR 457436 hjii 36 h after the second administration 161.18 3.91 33.14  120.06 159.39 95.54+72.93
FE2IR 4574548 hjii 48 h after the second administration 4623  264.80 18.21 — 170.11 99.87+113.64
2452472 hii 72 h after the second administration 229.61 185.04 26.94 — 202.99  128.92+107.00
2457496 hjii 96 h after the second administration 130.93 95.37 10.71 — 105.70 68.54+59.24

1) “_;7 %TJ‘TZ{\*/TI{‘B

1) “—” means no doxycycline detected
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