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Fig 1. X-ray diffraction pattern of the ibuprofen raw materiais (A’, D’).

SAMPLIE : &' ‘SAMPLE : D!
2.5 J 2.5 A

285 B20. 350 380 410 250 320 356 380 410,
L3 %)

MCAL/S
MACL/S

Fig 2. DSC-curve of the ibuprofen raw materials (A", D).
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Fig 5. In vitro-dissolution curves of ibuprofen tablets.
Tab 1. In vitro first order release constants (Kr) and mean dissolution time
(MDT) for ibuprofen tablets
Product n Regression line T Kr (min"‘)‘ . MDT(min)
A 6 y=4.9932—0.0666 x —0.9964 0.0666 ©21.9516
B 5 y=4.6348-0.2515x ~0.9815 0.2515 5.3223
C 5 y=4.9062—-0.1082 x —~0.9907 0.1082 124063
D 6 y=5.0267-0.1104 x -0.9971 0.1104 13.3713
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Tab 2. Estimates of AUC, Cmax, Tmax and statistical results

Parameter AUC (ug-h/ml) Cmax (pg/ml) Tmax (h)
A 58.@7(13.58) 14.94(4.884) 2.605(0.5080)
D 78.41(18.39)

Analysis of variance 95%
confidence interval (as % of

-
—52.04~0.96%

20.96(5.465)

*

1.737(0.4102)

x * &

standard) ~60.54~3.07% 15.73~-84.14%
B 106.2(22.64) 25.79(7.814) 1.694(0.9456)
D 106.2(15.93) 24.46(5.663) 1.858(0.5962)
Analysis of variance 95% NS NS ‘ NS
h 2 .
confidense interval (as % of - 15.60~15.62% ~18.20~29.04% ~44.86~27.18%
C 122.8(27.13) 23.24(3.948) 2.028(0.8572)
D 109.8(21.80) 23.43(4.618) 2.126(0.9935)
Analysis of variance 95% % NS NS NS
confidence interval (as 5% - _ _
of standard) —7.11~36.49% 16.32~14.73% 41.56~32.35%
» (P<0.1) =+ x  (P<0.01) NS (P>0.05)

RERKEBEMREER, Ma=b=0.5, FRELLH, MHAREBHRBEN, FHME
REESDRTHOMRKE, HEREEREX, Bifi, &a=0.0, b=1.0, H%if*%
3. WHINA, BUABIRA R 0.8~1. ZZIEH,

Tab 3. Estimates of ARE, AEE, E

AUCAc E
Product T (h) ARE AEE
(ug-h/ml) a=b=0.5 a=0, b=1
A L5117 0.3415 8.5613 0.4283 0.3591 0.3340
D 0.5163 15.6112
B 0.2396 1.9052 29.22%5 0.9963 .|  1.4507 0.9961
D 0.4565 29.3362
¢ 0.5117 1.4667 36.3165 1.4820 1.4740 1.4820
D 0.7505 24.4969

FHXY, ABINIEY ARE, AEEFIE ¥/0F 0.8, BHAGHMDEYREH, AEE
MZ&RXYIB5D, MKBEHEAMLH, BRACH ARE LR CH AEE AT 1.20,14
HWBMCHBREEREH A ATHHID, CHRKBEAZEATD. X5 AUC, C,,,
To PO B R —B . BHEALH, BMCHEEREHATD, SHELEM, BEHH
DELEWERY, CEWEREATE,

K. Hrstak

M Wagner-Nelson BN R %, ULt HEIARKS K (R4 HHTE (y),
VARG t/s BHRIESSBEHBERE > & B ) HAEER (X), AR/DIRLE HEHE
RWNSMEE SR, vy=15.3880+0.7451 X, r=0.9138, HHE=20, P=0.01Kf, r=0
- =0.537, r>[rl, ALLMMTARRERE, ‘
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Tab 4. Percentages of absorption and dissolution of ibuprofen at different times

» Time(h)
roduct
0.25 0.5 0.75 1 1.25 1.5 2 3
A in viiro 1.010 39.09 68.60 86.39
in vivo 7.280 38.09 68.65 97.68
B tn vitro 47.75 80.44  88.45 91.16 94,22 95.74
in vivo 32.90 48.60 62.65 73.67 85.34 88.82
c in viiro 0.154 17.53 47.67 60.09 81.87 91.68
tn vivo 16.99 32.40 47.46 62.25 87.18 89.35
D in vitro 3.370 8.910 34.44 54.75 79.37 89.57
in vivo 17.16 35.38 48.71 59.18 82,22 97.12
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STUDIES ON THE BIOAVAILABILITY OF IBUPROFEN
TABLETS

LUAN Li-Biao*;, MAO Feng-Fei and TU Xi-De
(Depariment of Pharmaceuiics, China Pharmaceutical University, Nanjing)

‘ABSTRACT New formulations were developed to increase the relative bio-
availability of ibuprofen tablets produced by ShanT Dong Xin Hua Pharmaceutical
Factory in China. The dissolution rates of the tablets available in the Chinese
market(A), the tablets of the new formulations (B and C) and the reference tablets
made by.British Boots Company (D) were determined. Human bioavailability studies
were conducted to assess the in wivo performances of A, B and C relative to D by
GC. The particle sizes of 1buprofen raw materials (A’, B/, D’) used for producing
tablets (A, Band C, D) were ascertained and the dlfferences of crystal forms
between A’ and D’ were compared.

The crystal forms of A’ and D’ were found to be the same, with no- pheno-
mena of polymorphism occurring. The mean surface area “diameters of A’, B’ and
D’ were 130.0, 36.6 and 556.6 um respectively. Mean dissolution time (MDT) in
vitro for A, B, C and D was 21,95, 5,322, 12.41 and 12.37 min respectively. In
vivo, formulation A was bioinequivalent to D. The new formulation B was bioequi-
valent to D from the extent of absorption, while B was ‘superiorg.to D in the
rate of absorption. The new formulation C exhibited an absorption effectiveness
higher than D. Moreover, the percent of .ibuprofen absorbed at time t after drug
administration was correlated with the dose dissolved in in wvifro test at time
t/5 (p<<0.01)., The higher relative bioavailability of B and C over_A was related
to particle size of ibuprofen material, formulation and technological process.

Key words TIbuprofen tablet; ‘Bioavailability; Bioequivalence; Correlation in
vitra/in vivo o

* Qraduate student





