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Optimization of Formulation and Preparation Process of Ibuprofen Sustained-release Matrix Tablets by Or-
thogonal Design

ZHU Xia-li, JIA Yong-yan, HUANG Hai-ying, DU Yan-long (Pharmacy College, Henan University of TCM,
Zhengzhou 450008, China)

ABSTRACT OBJECTIVE: To prepare Ibuprofen sustained-release matrix tablets and optimize the formulation of it. METHODS:
Taking accumulative release percent as index, the formulation and preparation process were optimized by Ls(3') orthogonal experi-
ment design using the amount of HPMC and MCC, hardness of the tablets as factors. RESULTS: The optimum formulation and
preparation process of Ibuprofen sustained-release tablets were as follows: the amounts of HPMC and MCC were 12.5% and
3.0% ; the hardness of tablets was 80 N. 3 batches of Ibuprofen sustained-release tablets were released for consecutive 24 h and
showed obvious sustained-release behavior; it was in line with Higuchi equation (#>0.980 0). CONCLUSIONS: Optimized tech-
nology is feasible and can prolong drug-release time of ibuprofen.
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R2 HREENELER(n=3) SR AT A s, R PR UE SR A B AT (pH R F5 il £ 9~12)
Tab 2 Content determination of samples(n=3) TR . W2R pHAE I IR AR 25 5 S B a1 1] v H 2 %
FES S i LPrE RSD, % Ciiast /P o2 Y R
20130415 91.75 0.85 44 PMPHIZEEL
e TR A S B AU K BIREA B ,  FE AR
20130419 0 o A 1T HERREATE I T R BT A Y AU
92.78 AP BB B0 PMP, HATSEIS = BUR S0, AU A
91.89 P e 26 B PMP 4159 BB AP A0, B AT 8% 5% B 38 4> PMP, (H
20130422 95.33 0.63 PMP F UG THE B ARIGERINE
i B30
Sk W, HE UM 45 R R, A BE e R R R 5.0 L 1] T SKER AU AROBRRNGfE DAk R A
mol/L HIER TR T A K vt W T LSS0 B A TN — £ B X 3 53k, 2012,
42 HEMERHTEL" 24(1):61,

T B AT S MR R AR T oMo, By (2] FIRZIE B de AR Ao 35 92 = 35[S].2010 4
AT PMP AL 2= AT AR (T Ry b 5 AN RE AT, PMP R ACET : H R 2GR et , 2010 - B 53¢ 17,18 44,
VENAT AR, 0T AR IR AN A A T ST T 1w [3] FARE, PR, B R OO (R VR I A 2R AR
SN 3 B HPLC AR H # i A=, RS s , A R B A S R0 T B A 1 it [J]. ok 25 52, 2012,
4.3 pHHIEH 24(3):79.

AT RO TR KR BT AR . T ER SRR TE R [47] RSEERL, B T, AW, 4 X 2 ok H R i A Ak s sl i ke
AT (pH DL I TE 2~5) KA, KA J5 LR 19 pH = H 5 CATED AT Z2 0 ) PR TR R 41 A 1], €38, 2007,
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B2 S AT TS R 3R B 50 , LA B A
TAPER, AT T RE ABe R i RIS ARR 32 5 11 iz 5 W
W, 1.2~2.1 hofiL 24 % B2 IR B UEAR, {H A A~ 2 AR I (1.8 ~2
h) AR B2 (B H 3~4 00 , IR iE— L1 1 %2519
ROV, AR K AR R GBIk RS O ARE 555
FL 2 S ECH il i, R gm Tek B 454 1
PRIt , A b 4] 8 L R 50 AR A A R FRIT, 8%
R 7 790 R A 7R OB OB RORE | AN K A ek
S P R AR T B AR . A2 K
NG Y, SCEH TR 2 TR N B 2R 4 R
(HPMC) A 5 ZEFERL, OTR 2T 4 3% (MCC) MEFLIE A E AL,
FHIEASIREG BT XA S5 G B AR Bak Oy A T 2 A Ak
IFLL BRI A A b, DI E i b Ty . 45 2R %
W1, 127 1 o R AT 38 25 BRI B A 5 It K
Frah 2 bt B PR R R 25 B PR UECXT R (2R

1w
11 {u=§

DP-30 H o i WL (b 5t [ 25 Je s BHE AT B A W] ) s BS110
T RO ( FHRRE B R BRA F]) ; PD-200C Y 557 A
FETE (M B 20K AN 258 FRZA 1)) s D-800L 1 REZ4 Wi i 4X
(RER2ETCL ) ; UV-2201 B4R AT T 40566 B (H 4
e /NI DS
1.2 HR5iEH

ISR 2 (L E LR A vl 2], 415
20110418, 4 : =98% ) ; 60RT50 HPMC (111 A B &4k T 75 B
O] s FUBE R B TTRHE BAL 220 I & 0 ) s MCC (BRI
2 RERRZG LA RN 71, 35 : 20040630) 5 B iR — A 480 (b stk
T, #45-:810328) (A AN CREE T fRAR AL iRl ) ) &
Rarali.
2 HES5ER
2.1 MEFERBRFNLFFIE

VLHPMC B 2EM B}, il s Y B . T
R B e 2 0 5 A R I SR, I HAE 2 h
J& PREHL , A MCC IRV M ZLIH R SCFL AR, LATEE i ik
S E ], 90% 9 LA WOR B AR, v T 300 mg, B S A
%2529 192 mg.
22 WiEFEENEREER"

2 R IUAT 1% 25 IR R 2 5 mg, 5 F 50 ml &, i pH
7.2 W TR 28 WS WV i 8 A B BT v R 1.2 4,
6.8.10 pg/ml (¥ R FBRAEZIR, LA pH 7.2 BEIREL 28 w25
H, T 222 nm AN 53 510 2 FLWOGEEE , AROGEE (v) 9
ABAR TR () R AR ARIES T DA A5 A 5 Ry sy =
0.066 4x+0.093 6(r=0.999 6) . &R H M, A7 1 25K o e vk
B LR PTG A 1~10 pg/ml, #2610 pg/ml BIARER R T
FEIRBCE B F A B NI E 5 IR, 455 B N RSD 43518
0.72% .0.50% .0.34% (n="5) ; B H & 1 ¥, FELME 5 d, 45
L H [ RSD 439120 1.56% . 1.22% .0.60% (n=>5) , FichbJ5 &1
80% .100% 120 % FRIUAT i 75 J5 e} 25 38 1, 4350 iz L)
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FHRE, UL pH 7.2 BEERER 2% ph VA TR A e 25, il BT e R i 4y
51074 6.4.8.0.9.6 pg/ml FIAE SR IE L L U85 T 222 nm AR
SEMROGRE T IR 45 545 0 vk AR S B ) B 4
147 98.65% .99.02% . 100.05% , RSD 43 514 1.04% .0.62% .
0.58% (n=5).
2.3 {ESNEILE T EEE

VLR T P00 7 725 (2010 47 R b 1 24 ) ( —358) B 5% X D]
B — ik (IR ) B8 B 0 pH 7.2 W R 56 2% 45 1 900
ml, 5% 3k 100 t/min, I K 37 C IR EERAE, %8524 h N
BIRSNBETLRE o FR S IR IR 2R UE L J5 ] pHL 7.2 B R ER 2% o s T
Tk, $25) VB A S TR, B 6 75 T 222 nm K AL
W R, AR ASRHE I 2 R T e, 5 R
ER
24 EXFIHAAFSTE

i EFIE S HER L, ASENHEEZ B XA —E1
WTEIR R, WALl 45 T2 R AR I T4 R 74 )5 i
BN R R R TR FEFHR I IR -, A2 4,
6 h 1 BBUBICE /3 R N A6 bR , BE P R BB 2R A B E
Ay F LW 25 (1) 3 PR 22 . HPMC \MCC fEAN 5 7 (1) &8 &%
SN AE B N 5 B0 5 AR I3 K 7558 . IEACHR
B PR BKF I3 1, F0E sSiBR BT T Lo (3") e HEIR I 42, &5
L& 2, 225 BT UL 32 3, T 22 i e 4.

x1 EXRBEEKTE

Tab 1 Factors and levels of orthogonal test

EES
IKF-
HPMC(A), % % (B),N MCC(C), %
1 10.0 70 2.0
2 12.5 80 25
3 15.0 90 3.0
R2 EXHBARSERSH
Tab 2 Design and results of orthogonal test
B EES ERBEA 4, %
A B C 2h 4h 6h
1 10.0 70 2.0 13.04 38.63 5215
2 10.0 80 25 8.54 3021 45.01
3 10.0 90 3.0 6.58 2483 41.68
4 12.5 70 25 10.48 3483 50.01
5 12.5 80 3.0 9.03 31.63  46.83
6 12.5 90 2.0 532 18.83  40.53
7 15.0 70 3.0 14.83 40.65  53.21
8 15.0 80 2.0 8.62 29.68  43.26
9 15.0 90 2.5 5.39 2579 40.98

®3 EXHBHERBREST

Tab 3 Results of extreme difference analysis of orthogonal test

Jit H s
A B C D(iR%)

I 28.16 38.35 26.98 27.46

| 24.83 26.19 24.41 28.69

m 28.84 17.29 30.44 25.68
I? 792.99 1470.72 72792 754.05
I 616.53 685.92 595.85 823.12
m: 831.75 298.94 926.59 659.46
R, 2241.260 1 24555827 2250.362 1 2236.630 1
S5, 3.070 74511 6.104 1.527
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Tab 4 Results of variance analysis of orthogonal test

TEAW BRI AMBE i F P
A 3.070 2 1.535 2,011
B 74.511 2 37256 48801  <0.01
¢ 6.104 2 3.052 3.998
D 1527 2 0.763
R

AR A T ] R i 24t A A ) [ R 2 A b T T B3R
BT R BT H 47 RN AT« 4E 0~2 h BRI 435/
FAR/R =1 10% ;0~4 h BEUVBUE 73 % A brn B 1 259% ~
55% ;0~6 h RFERE 73 NRR 1 50% ~80% . FHE 2
S50 IR, 0~2 h i) BRURICA 73 ShR/R f i E 4 3 i e
FAIG, BRSO BT . r DL ARFSE AR SRR 4 T
A28 (x),0~2 h i) BRUBCE /350 FZ48R (), IF L4,
6 h 1 REVREICE 73 R PN RR A BRI T4, AR, X
b T3 PR R /IMRIR N B>C> AL 255 % &4 h F1 6 h i) B
A A3, B0 S AL 7o ALB.Co
2.5 HEIRLE

P RIS SR B I A e LRy & A 18 S R R R A
34, HUAI 2% 32 ¢ .HPMC 6.0 g . MCC1.5 g & F B 6.0 g, ¥
R, 4353t 80 Hif o #5425 A AL Jy b ARER 13 J5iAeie} , ZEeA
IR, 3 40 HIFIREA 3K, N 90% 1) 2 e v i 1 o ‘B Y 4k
#1416 B Je g i g Bk, F 55~60 CAIHLFE T (29 1
h), i 16 BB e, InfE g iRt 4.5 g IR G5, R 1
JE 80 No 4“2 37T F kil A T RSN 58, DL R
FEICE 53 FXT i (A1 VE L 25 A0 1 25 92 i 48 v IR ety
2RLEERILE 1.
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Fig 1 Release curves of 3 batches of Ibuprofen sustained-re-
lease matrix tablets in vitro

H PR 1255 R AT ] 5 i A 16 25 e R B 2R i HAT W
RIGERAICR A 0~2 h N BBV A 735/ N T 10% , B2
MR 2 24 hs 3 AR A A AL R BB 70 RSD 1
INT 1% , B IR 22 S 50N e R4 SR — 28 )2
J5 # J% Higuchi J5 REx 3 U4 I8 25 e BB A R B AR S MRS I AL A
HATRC AR 45 R IR 5.

x5 HBEFERBRANEIMEERE
Tab 5 Fitted release model of Ibuprofen sustained-release
matrix tablets in vitro
Higuchi 7

0=12.129¢"-29.341(r=0.988 9)

0=12.205¢"-29.888(r=0.987 4)
0=12.22"-29.984(r=0.985 0)

HEK — Y
1 0=4.233 7t+12.711(r=0.900 6)
2 0=4319t+12.019(+=0.907 2)
3 0=4.278t+12.297(r=0.902 9)
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3 5 B, Il 45 A1 S5 e R 2R R A
4 Higuchi i3 F2(r>0.9800) .,
3 it
A 5 L R /N PR S &, P RR R 22, i B fl b 32
2y K, 249 200 mg, PRR 1 32645 AT 1 47 e TR 75 51
MCC FLBELASN , TR B i e oh R e 4% . A
2R P 1 J5T X BCRHURR , 2 N SRS R 70 N
BT 2 R R bR 5 3G R Ty, R 2 P N 5 AN Ak S K
3 R EE R 100 N, 590 NI A4 25 B 5 1 Je i (. 2%
SARER SRR A R TS . Ak, A T 254
a4 T B R IR S T e A TR A I i) VA di e kL T
JERIR TR ) R RO A R AR R T RE X SR R I IR R
2R R
IREERE AR TV EAG O R A 2 AR 2P AR e i) i R
R e BEPEREY, A 25300 1H W R R4 32 G0 o AR AAE K
HLT AR R A S5 BTG, DA R A1 1 25 /K
JKe BB IR GE A R R AT TR ER . il ¥ A kit
28 RS T R B AL 1 4 S T2 TR ST, T et
T2 o ARIWEE A0 98 S5 G B 20 O AT, R AR
TR PR 2 1 B R, Xt T2k BT T 55 5 T I A 28
HIPRER o HIESCIRIR AT UL, 5 B B X2 2 i 28 3 T e
Ko MBHUEL R IL, My E R A SRR &
B 7 [ 24 M) S T A SR R R R, RO P R
I, BRSO T AT & — 8 1= e s T i B 2L
TN AHIZ R R A PRI RIS U el — DAY
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