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Optimization of ibuprofen slowly—released in situ gel by uniform design and

studies of release behavior
WANG Li—juan, et a
(Department of Pharmaceutics , College of Pharmacy, Chongqing Medical University)

[ Abstract JObjective: To optimize the formula of ibuprofen slowly—released in situ gels and investigate the corrosion of gels and the release
of the ibuprofen from the gels. Methods: The in situ gels were prepared by cold method. The effects of IBU-HP- 3 —CyD and sodium
alginate on gelatination temperature (T,,_,) were investigated. The concentration of P407 and P188 were optimized by uniform design and
the corrosion behavior of gels was studied by membraneless model. The fluid of the corrosion was quantitatively analyzed by HPLC.
Results: The T, 1 was degraded with the increase of sodium alginate. The optimized concentration of P407/P188 was 19%/5%. The

corrosion of gels and the release of the ibuprofen fitted zero—order kinetics. Conclusion: Uniform design is fit to optimize the

concentration of P407 and P188. The gels meet the requirement of sustained-release preparation.

[Key words JUniform design; Poloxamer; In situ gel; Sodium alginate; Membraneless model
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X (Aglient1100 F 31 ), 22 4h 43606 B i, 1 IR B 1 e HE 2%
CERHA SRR THAR AR, BAKIL, ik ¥ - RN
- B - KSR (IBU-HP- B -CyD, B, PR A
10.24% ), TH B Y18 407 (Pluronic® F127,P407, 2 [E BASF 44
&), 111 188(Pluronic® F68,P188, f[E BASF /A Fl ),
T EEEREN NF200M(EE FMC AR, BB, Z 5 ((ikdd) , B
FR (43 AR ak) , HoARidton 4t

2 WRTTEMER
21 FEFEAERILRICE B &S ok

VR £, AR DR AL D & P407 FD P188 AR T
BaiK R (R ERPERFRES TR, WEE S 5T
MAENEE TR AUK R, fFE 2R AR BINA P407 F1P188),
FACKFERH 24 h, HETB R BEEW, BFBAHEENFT
IALL S BRY IBU-HP- 8 -CyD fi 5%, BB HELREH
P23 8
22 IBU-HP-B-CyD €L8-3 3 RAZEML T, ¥ B 780

FeRR 2.1 T Akl AR 2 5 (0.1.5.10 mg/ml) Y
JRAL RS, BURERE 2 ml BV M, BAKIG B8 THE, 7
R 0.2°C/0.5 min, A 0.2°C, Rdui AR 90°,
TRE PR IR BB . R s B IR O i BRI

M 1 AT LIE H IBU-HP- B —CyD 7E 10%(wiv )AXT T, %
AR,
23 EEEBMRALBRIL T, ., H¥H

W21 F AR REERMFEEAR (0.01%.
0.2% .0.3% .0.4% .0.5% )P JR AL EERE , F 2.2 T T 77 kil €
Tomo AWE2HUBEHBEREBRMIEENAR Tow 2T
[ fa % B X R B A Gt 2 B L (F=27.255F, P<0.05),
MERH EIRFE, ST ERERE >0.5%F , 2 B 5k
FEAR K, S R B AR IR A R B S O Ao
24 HHEFHEMLBELFD

0¥ U0 1} P407/P188 ¥k J3E 1 E 191 2 5 v JER o7 6% B
FRFEMRE, B THAKFEER S, — BRI
K&, FFER A SEITE UYL HETL R, £ B P407 i
P188 %% 6 MK, LG THE LR 3. #& 2.2 WU F kil E 45
AEF Y T EER LT 4

AR R ABE, A SPSS13.0 Bk 44 #E1T ik 5 R B
%*ﬂgﬁﬁ"iﬁ‘ﬁo ?uiﬁllilﬂfijﬁj%jv : y=ao+a;x,+azx2+a3x,z+a4xzz,
Hy RIREHEE ,x, /& P407 HKIE ,x, J& PI88 IKE ,ap~a, N
B, MEERIES, TEMINEG,

[EJH 05 #2 R y=173.66-1 241.07x,+60.71x,+2 462.285%’+
160.72x2(r,=0.974 ), (i MIFH BT LIE HY , BEE PAO7 ¥R EHY
WK, BEHRE B, Wi E P188 IR F Ay i, IR BEIRIE
B TS, B PA0T X BREREE KT P188,

% | IBU-HP-B-CyD B&WXRAIREE T, . BW(n=3)

R (mg/g) 1 2 3 FI Toy(Coxts)
0 29.6 292 29.6 29.47 £0.23
10 29.4 29.2 29.2 29.27+0.12
20 292 29.4 29.6 29.40 £ 0.20
50 28.8 29.0 29.4 29.07 + 0.31

100 28.2 292 29.0 28.80 +0.53
F2  BREIATRAAER T, %M (n=3)
TR (g/ml) T °C) RSD%
0 23.6 1.47%
0.10% 232 0.86%
0.20% 23.1 0.50%
0.30% 23.2 0.00%
0.40% 225 0.51%
0.50% 22.0 0.91%
®3 UHEITERKFERD=0.187 5
WIS P407 R JE (wiw) P188 ¥ BE (wiw)
JA 18% 4%
JB 19% 10%
ic 20% 2%
D 21% 8%
JE 22% 0%
JF 23% 6%
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R T BAEAR B R 5 #2275 LA MR AU , 2 ER
20%1/3% .219%/8% 23%/10% 3 4k 77 , B B3 A #2385
Tuie 5 2.1 T FHEEFRABH T, BEWE(E T,

ZREH, AT EMN Tyw 5 2.1.1 TUF F LR
TAZH Tope B, 1A R AR HERR D BRI 4 T o
2.6 P407/P188 R ik

H T EEHWHE H PA0T/P188 SN Ty B4 AL,
RIE SRS R, A Origin75 BAF2AH] P07 YR |
P188 WM T, 0 ZE =S RR(E 1) R EEHLE
(8 2), ZEEHF4R T 7E 30°CEEF 9 PA0T/P188 IR, I
MR [ Y3 BB R T, MBIk R

BB 1.2 TLAE 1, 18%/2% 19%/5% . 20%/8%3 A4k B
HIBCER TR BTl 603 , BI7E 30°C 4G, B EIA R RHE, 3 4
Ab 5 B BRI I A B 31.39C.30.3%C .29.8°C . THIR VDI
FERR, HE AT R, vk S m , HRER T ES A
i, BN N E P ROHRE 19%/5%E iREL T .
27 BIRESR A B K
271 A& Diamonsil 457 C18 il 4 (4.6 mm x 200
mm, 5 wm), FBAH : ZHE /0.1 %BEBR /K T W =60/40, i id A
1.2 ml/min, #EEE 10 w1, KK 222 nm, ¥ 2R HO4R
BETIA) % 8.4 min, TS5 4 FRIE BB R
272 MTEEANEEE HEHREIBUS0mg T 50 ml &
BN, K OB fR , BUH L 1 mg/ml B IBU S84, 47
P EiE 4 0.1.0.2,04.0.8.1.2 ml & 10 ml K& ,PBS
74 ZWLHBEZE  CRAIEE, SRER,TE 10~120
pg/ml FEE LML R B, FIEB BN y=17.582x+11.19
(r=0.9999), B 10.40.80 p g/ml FRMEEBEEHAE 6 L, H
AN B JE] 0 T AR B RSD 4 Bl A 3.22% .0.77% .0.61% Fii
3.65%.0.89% .0.76% , {5 & EHER

273 JOREWE A 8RR [R) UK B v B PR AN SR R IR v ol K
HYBRITH B2 g BERBARE (WO P, RERE
(W1),37CHRFF 05 h, HRBTLERERE, BERIMA
PBS7.4 MR 2 ml, (RIFEERC R AT, A 37°C £0.5C
fEIRKE RS S S, R EE N 50 v/min, 230 F 6.12.24 .
36.48.60 h (5ifH i _E 2, s BTSN  RE (W),
7T 2 ml FrpiR, SEERIRY , R A IR 2B, 1%
BARX I HREKERERET S Q (%), BHMRET
65 CHLAE LT ,5 ml PBS7.4 55,2 045 wm HFLIERE S
I, B UE YR RE R SOR A ST & B E  IHE
BAR 2B ERBHE 5 Q(%), LA BRI
BB ARKR, QR Q AN IR HI A 2R B, 25 SR WA 3.
4,

Q’(%)=(W1- Wt)/( W1- W0) ~R1

Q(%)=(A-11.19)/17.582 x n/1 000x AR 2

ABEBREER 0 SRR EE - BRP BN E
&,

3 W i

DAY & Y0 1§ PA0T FI P188 S B i ) JF A E i
B T 3R K B, TE R WK A& TR T & i v
TSRS B Y , ARG SF R BUK LY (25CR &
fRE R 56 mg/L) , ML IE M TREB . BLA /I SCEk
S F 0 B L TN RSN B L HA LS SR A
BEZWEERERBHFEEY K, BRE-B-FHE
(Hydroxypropyl - —cyclodextrin , HP-B—CyD ) & —
FRA AR, BRE KB R, SRR,

F4 U6 ER (n=6)

WIS 1 2 3 TuelC, xts)
JA 33.4 33.4 334 33.40 +0.00
B 33.6 34.2 34.0 33.93+0.22
Ic 238 24.2 242 24.07 +0.18
D 29.0 28.6 28.8 28.80 £0.13
JE 20.8 20.2 20.4 20.47 +0.22
JF 22.4 216 226 22.20 + 0.40
x5 BEMITE
) o 95% BF XA
¥ fiHE PriEIRE TRE TRE

a 173.664 164.935 -1922.029 2269.358

a ~1241.071 1611.244 -21713.869 19231.727

a 60.714 101.418 -1227.929 1349.358

as 2 464.285 3927917 —47 444.633 52373.203

a, 160.715 981.980 -12316.523 12 637.952
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LAk K AR R A BB R A KK, FEE
EO e R P A SRR A R I T, 8
i AN R v B YA 9 R S I R L RSB R AT LR
Bl E M SRR AN BE SR, T B FRAK, EBH %
RN TEX B D B4y FRIVER IS AH — &
AN

TC R 3R O A 90 SR B SV AT A R
7k, B S TRER BRI K R T &
s ik AT B AR AR R B T S gt R R B A AR A
BT R, BTN K ER 2g AW
BB RATHEBBAS S, B LA A 200 ml
PBS 7.4 2% wif , K I IR B AR B 37°C20.5°C, #E 14K
FE B A 50 v/min, 76 AN [] @ B 18] (8] bR |, 30 BE H0 4 5
ml & VR, HF DA A BRI A B Ah 52, ISR )
BEShUE HPLC 438, 5 AKX 2 1T H BB E 4
#E Q)(%), K 5 4k J57 IBU-HP-B-CyD/P407/P188/
T S R 6N =5%/19%/5%10.3% F i85 7 4% 3= T 15 10 %%
R 2R, % B BB AR BT ] #E 1T Higuchi 7 2 #
L8R R y=0.226 9x-0.063 4,1°=0.994 6, ¥
AT S BB BAT A — B, 3R N AR 5 HLAA 1Y
APl X ek e Y NG OE - S BN

E 3 AT LAE S, N EEER A 5 AN IV R A
I 8 V0 W R T AT N I R S TR )
% (AB.C.D4MAET IR R E v 35020 0.999 5,
0.996 6.0.990 4.0.996 3), Rl & B %5 1k 5 & 5 6 8]
ML, BRI AR A B R
A R A [ B T E TR A VR B G, B R
W18 (48 h A B.C.D 4 Mk T i B ERE AR 45
80.50% .76.12% .73.62% .67.94%) . 1A 1& v> 4 5E L 19
Vi K o T ABERC N EREE 1 51 R, N AR EE
MEE R KA TR MERE A, U T A R
WA —Fh R R KL BB T MHE T
L Yt ARG IR R BERUR I, KA S Y
— 5 R T HIE K G E VR SR LAY B B (R, AT
SELZZG YRR, VEE TG BEER VK B R BS hn 1898
TR R P R K SN R, AT — 2D AR T

& 4 £W T IBU-HP-B-CyD &% JE AL 5 I 1)

BT AWM S TR R B ERAIMAR
BUEZ Y R A MA (A B.C.D4 ML RIAHR
B r 435124 0996 4 .0.995 8.0.997 8.0.997 0) , B [
EIGBERRIRE MBS N, B2 R 18 (48 h A B.C,
D 4 44k 77 25 9 B BB B 4 B R 79.83%
75.94% ,72.27% ,63.32%) , 3% 3% B BEZG 1 13 2 oh A
Ve 1 25 1) R AR B R B TR
B AITT RGN, URBH — 3 Z M B A K

5 H A SRR T AR B ¥ ST TE P40T7
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