Y@ RP RS oy

Journal of China Pharmaceutical University 2015,46(2) :209 —213 209

REAGLEFERMEREFFANFIEREE
EHWMERNNAGRNEMGF

AHE L FIR

(Lt s B2 2545 PR 7], 7 200245 )

W E RABRAERANE RACERAEA BB AR L FREEER NG HRAR, BT 55 AR £ A AR/ CEk
) R ) B A BT WAL T AT T A F RAE, A RALBR G S AT RBRXGIRI A EFE,
LA T, WG K BB IEN R, ERRATRATT HAEIRN, LR AT AR AR E s TR E A
B, THMFRE A ~T2 h 9 Bk R, ZH BRI AL RIFHFTFLES,
KEBIR R AR LT RALEA  Z B IE SR ; By B REE
FESES R4 XEFRER A XXELHES 1000 -5048(2015)02 —0209 - 05
doi:10. 11665/j. issn. 1000 —5048. 20150212

Preparation of levobupivacaine hydrochloride sustained-release in-situ gel
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Abstract

formulation of levobupivacaine hydrochloride injection. Appropriate formulation was screened based on the factors

The purpose of this study was to develop a novel phospholipidas-based in-situ gel sustained-release

such as phospholipid type, ratio of phospholipid to ethanol, ratio of water to phospholipid-ethanol mixture, which
indicated typical in-situ gel profiles. Pharmacokinetic study using beagles showed that there were delayed tmax
and prolonged ¢,,, in levobupivacaine plasma-time profile after administration of the phospholipidas-based in-situ
gel formulation if compared to commercially available conventional levobupivacaine hydrochloride injection. Phar-
macodynamic studies conducted on guinea-pig demonstrated that it maintained 48-72 hr regional anesthesia, much
longer than that of the anesthesia in the group receiving conventional injection. Hence, this novel in-situ gel
intended for injection is worthy of development.
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Table 1 In-situ gel containing different type of phospholipids

Type of Minimal content of Appearance
ethanol (w/w,% ) (‘ambient temp. ,1 month)
soy- 94.7

bean phospholipids

phospholipid

Hydrogenated Transparent solution, no

significant change

Soybean phospholip- 16.7 Yellowish solution,no
ids colour deepening
Egg yolk lecithin 14.3 Yellowish solution, colour

deepened to black brown
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Table 2 Comparison on different ratio of phospholipid-ethanol

Phospholipid- Max. drug Increased viscosity
ethanol loaded/ (add equivalent
(w/w) (mg/mL) weight water) /mPa-s

1:1 40 14 690
2:1 38 17 970
3:1 37 20 150
4:1 35 21 810
5:1 33 25 060
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Table 3 Comparison on different ratio of water: phospholipid-ethanol
( phospholipid-ethanol =2:1)

Ratio of water Appearance Max. drug Viscosity
phospholipid-ethanol ~ (‘ambient temp. , loaded/ (37 °C)/
(w/w) 1 month) (mg/mL) mPa-s
0.05:1 Uniform solution 32 50.3
0.10:1 Uniform solution 45 36.5
0.15:1 Uniform solution 50 28.8
0.20:1 Delamination NA NA

NA :Not available
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Table 4 Viscosity change in different release medium (mPa-s)
Release medium 0 2 6 24 48 72 h
Purified water ~ 28.8 510 15340 17870 17 920 14 600

PBS 6.8 28.8 625 14730 18 110 19260 18 470
PBS 7.4 28.8 490 14500 17 210 20430 16 650
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—m —Purified water;—a —PBS 6.8;—x—PBS 7.4
Figure 1 Accumulative release curves in different release medium
(x+s,n=3)
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— & —In-situ gel injection ;— A —Commercial injection
Figure 2 Mean plasma concentration-time curve after beagle dog being
administered subcutaneously by in-situ gel or commercial injection (x +

s,n=6)
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Table 5 Pharmacokinetic parameters for in-situ gel and commercial injection(x +s,n=6)

Group /B ¢/ (ng/mL) AUC,,/(ng/mL-h) fo/h
In-situ gel 7.38 +£11.19 219 +68 8 696 +2 251 26.8 £9.7
Commercial injection 0.375 £0. 144 2 190 £193 8723 £1 514 3.98 £1.90
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Table 6 Pharmacodynamics comparison between in-situ gel and commercial injection (n=6)
Group Dose/ ( mg/mL) Average percent of non-response times/ % SD
Normal saline 2.78
Blank in-situ gel 2.71
Commercial injection 0.28 5.14 6.87
0.833 9.58" 6.63
2.5 25.00" " 8.38
7.5 27.78* " 6.90
In-situ gel 1.85 44.86 16.26
5.56 55.427 " 10.30
16.67 62.08 """ 14.88
50 70.69 """ 9.68

*P<0.05," " " P<0.0l vs normal saline/blank in-situ gel grouop
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Table 7 Average non-response times at every time point

FEH 24 2.5 mg/mL, BERZZH Y 5. 56 mg/mL X
FETITEE4LRY 7. 5 mg/mL, BT MR AT IR B0 T 4k
7 S EL B R RRASCR

Group ¢/(mg/mL) 15 min 30 min 1h 2h 3h 6 h 9h 24 h 48 h 72 h

Normal 0. 542 0. 625 0. 208 0. 125 0. 083 0. 083 0. 000 0. 000 0.000  0.000
Blank in-situ gel 3. 167 2.542 2.625 2.167 2.125 1. 667 0. 875 0.708 0.292 0. 125

Commercial injection 0.28 1.583 0.917 0. 167 0.333 0. 083 0. 000 0. 000 0. 000 0.000  0.000

0.833 3.167 1.833 0. 500 0. 167 0. 000 0. 000 0. 083 0. 000 0.000  0.000

2.5 5.167 5.250 2.917 1. 167 0.250 0.250 0. 000 0. 000 0.000  0.000

7.5 5.417 5.417 3.583 1.917 0.333 0. 000 0. 000 0. 000 0.000  0.000

In-situ gel 1.85 3.917 3.583 3.750 3.833 3.750 2. 667 1.833 2. 000 1.083  0.500

5.56 4.833 4.417 4.750 4.833 4.083 3. 667 2.583 2.083 1.583  0.417

16. 67 5.083 5.417 5.750 5.500 5.333 4.250 2.833 1.917 0.917 0.250

50 5.583 5.917 5.583 5.917 5.833 5.333 3.667 2.500 1.417  0.667
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