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DKB-501A ( )
(IBU 050322) (
070301059) ( ) (Kelcogel
CPKELCO 7C9265A) (MANUGEL GHB ISP 440219) 80(
) ( ) (
) ( ) ( )
( SIGMA ) ( MILLIPORE ELIX5+ MILLI-Q/B A10
18.2 MQecm)
Beagle 6 12.87 = 053 kg 12
0000403
SYXK( )2007-0081
2
2.1 IBU-ISG
200 mL IBU-ISG 0.112 g 20 mL 042 ¢
170 mL 1.0g 90 30 min 50
20¢g 30 min IBU0.2 g
2.5% 80 4 mL 200 mL 1h
2.2 IBU-ISG
IBU-ISG pH (pH 1.0 2.0 3.0 4.0 5.0
<2s 2 min
1 pH pH 1.0 2.0
pH 3.0 40 5.0 IBU-ISG pH=3.0 pH=2.0
Table 1 Gelatination of IBU-1SG at different pH values
Phenomenon of gelatination
pH Gel strength
0 min 2 min
1.0 Spherical Spherical 5
2.0 Spherical Spherical 4
3.0 Irregular spherical Irregular spherical 1
4.0 Irregular spherical Dispersed 0
5.0 Irregular spherical Dispersed 0

2.3 IBU-ISG
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2005 XC IBU-ISG 5 mL (IBU 50 mg)
pH 1.0 900 mL 100 remin™' 120 min pH 6.0
900 mL 5mL
0.45 pm IBU
( 1) IBU-ISG 2 h(pH1.0 ) 2h (pH6.0 PBS ) IBU-ISG
6 h
100
80
>
k=
g 60
g
=]
% 40
%
20
0
0 2 4 6 8 10
t/h
Fig. 1 In vitro release profile of IBU-ISG (n=6)
24
2.4.1
Dikma Cjg (4.6 mmx20 mm 5 pm) 20 mmol-L ™" (pH
3.5)- ( 28 72) (40£0.5) 220 nm 1 mL-min~"'
40 uL
242
100 uL 1.5 mL 50 uL 1 min 8.52mgL"
200 pL 3min 16 000 r ‘min~"' 10 min 40 puL
243
100 pL ““24.27”
“€24.1°7 5 min IBU
10 min ( ) 11 min IBU IBU
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M X0 200

100 =

mAl
=
]
mA
g
mALl

t/ min t/ min t/ min
A—BJlank plasma; B—Blank plasma spiked with ibuprofen and internal standard; C—Plasma sample (5 min after oral
administration of IBU suspension); 1—Ibuprofen; 2—Indomethacin (internal standard)

Fig. 2 Chromatograms of different ibuprofen samples

244
0.lg 100 mL (
0.996 6 gL ") 99.66 49.83
24915 9.966 0.996 6 mg'L" 100 uL 50 uL
“€2.4.27* 49.83 24.915 12.4575 4.983 0.498 3 mg-L"
IBU 0.498 3 ~49.83 mg-L ™"
A=0.077 9p+0.050 3(» 0.999 1) 0.2 mg-L" 50 pgL!
2.4.5
100 puL 50 uL “€2.4.277
0.4983 124575 49.83 mgL" 3
(n=5) (2
Table 2 Precision and recovery of ibuprofen in plasma (n = 5)
pl(mgL™) Recovery/% precision
Within-day RSD/% Between-day RSD/%
0.498 3 91.1946.73 7.38 8.05
12.457 5 98.38+3.39 3.44 3.50
49.83 98.55+2.12 2.15 2.05
2.4.6
0.498 3 mg'L™ 12.457 5 mg'L™ (49.83 mg'L ™3

2 -20 1
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5%
2.5 IBU-ISG
2.5.1
6 Beagle 24 h IBU-ISG
(IBU 100 mg) 7d 5 15 30 45min 1 1.5
2346 8 10h 2 mL 10 min 16 000 r'min”"
5 min -20
252 -
Beagle IBU-ISG 3 -
3 (o) ()
(ke) tin AUC MR
IBU-ISG (max) (Pmax)

Table 3 Main pharmacokinetic parameters of ibuprofen after oral administration of IBU-ISG and IBU suspension in dogs (n=6)

Parameter IBU-ISG IBU suspension
Pmax/ (Mg L) 29.19+7.65 37.7742.23
fnax/ 1.75+0.63 0.42+0.13
fip/h 2.30+0.53 2.02+0.91
ky/n™! 0.3120.06 0.40+0.16
f Mro/h 3.51+0.51 2.7240.42
f MRo_/D 4.27+0.80 3.26+1.00

AUC, /(mg-h-L™)

AUCy /(mg-h-L™")

131.05+38.64

143.20+41.59

117.30+£23.07

125.69+29.46

50
45

35
30
25
20
15
10

p/(mg'L™)

m—IBU-SG; o—Reference formulation

fih

10

Fig. 3 Mean plasma concentration-time curves of ibuprofen after oral administration of IBU-ISG and IBU suspension in dogs (n=6)

2.5.3 IBU-ISG
AUC()4

IBU-ISG

110.58% ( 4)
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Table 4 Relative bioavailability of ibuprofen after oral administration of IBU-1SG and IBU suspension in dogs (n=6)

AUC, /(mg-h'L™)

No. Fi%
IBU-ISG IBU suspension
1 186.90 134.57 138.89
2 155.98 141.07 110.56
3 137.21 130.23 105.36
4 129.96 116.07 111.96
5 88.06 101.90 86.42
6 88.21 79.99 110.28
Mean 131.05 117.30 110.58
SD 38.64 23.07 16.82
254
2 AUCy; AUCypo pmax
¢ 90% () Imax  IMRo+  IMRo— ( 6)
IBU-ISG fmax  IMRo:  IMRo- ( t 28 ~50 )
(tmax) IMR Ot MR 0o t IBU-ISG (P<0.05)
AUCy., AUC,, (P>0.05) IBU-ISG  pymas
90% 70% ~ 143% AUCy,; AUCy 80% ~
125% IBU-ISG

Table 5 Two one-side t test and confidence interval (n=6)

Parameter 4t t Confidence interval/%
INpmax 0.4749 4.909 9 56.19 -98.92
InAUC,_, 52536 2.209 8 96.42 -124.42
InAUC, . 7.828 1 24136 102.54 - 123.47

a—t1_0_05(4)=2. 131 85

Table 6 Rank sum test of pharmacokinetic parameters (n=6)

Rank sum
Parameter
IBU-ISG IBU suspension
Z‘max 57 21
IMRO—1 53 25
IMRO—o 51 27

t0A1=28N50
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3

a. p-D— M)  a-L- ( G) 1,4-

b pH pH=2.0

pH 0.9~1.5 pH 3.5

c. ( 2h) IBU-ISG IBU

IBU
(Y=0.6579X+43.3890 »=0.7910)
IBU-ISG 2h pH6.0 PBS (Y=1.022 8x+

3.8409 1=10.9928) X Y

d. IBU-ISG

(tmr) AUCy, AUCq.
IBU- ISG IBU-ISG
- IBU-ISG
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Pharmacokinetics of pH-sensitive in situ gel systems for the oral
delivery of ibuprofen in Beagle dogs

WU Rui-ling' ZHAO Chun—shun® YI Shao-ling® XIE Jing-wen® SONG Hong-tao’
HE Zhong—gui'

(1. School of Pharmacy Shenyang Pharmaceutical University Shenyang 110016 China 2. School of
Pharmaceutical Sciences Sun Yat—Sen University Guangzhou 510080 China 3. Department of

Pharmacy Fuzhou General Hospital of Nanjing Military Command Fuzhou 350025 China)

Abstract Objective To study the pharmacokinetics of ibuprofen pH—sensitive in situ gel (IBU-ISG) in
Beagle dogs. Methods A single dose of IBU-ISG and IBU suspension (100 mg) were given orally to 6
healthy Beagle dogs in a randomized crossover design. Ibuprofen concentration in the plasma at different
sampling time was determined by RP-HPLC. The pharmacokinetic parameters were calculated. Results
tmax of IBU-ISG and IBU suspension were (1.75£0.63) h and (0.42+0.13) h; pn.x values were
(29.19+£7.65) mg'Lfl and (37.77£2.23) mg-Lfl; ti, were (2.30£0.53) h and (2.02+0.91) h; fyro Were
(4.27+0.80) h and (3.26+1.00) h, and AUC,_, were (131.05+38.64) mg-h-L"' and (117.30+
23.07) mg-h-Lﬁl, respectively. Conclusions The fpax, pPmax and fyro. of the two preparations were
significantly different, while their AUCs were comparable. The IBU-ISG has longer residence time
compared with IBU suspension.

Keywords pharmaceutics; pharmacokinetics; HPLC; in situ gel; ibuprofen



