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RE ENR/NAYREESTERAF NN EDA AT ZETER AGO0 mg) KR b H T F
&7 Rl B(400 mg) B Sr DL Hg Bl RS B BRI 7 1k, B A SR T VR PE RO MR I8 A R, DU
HEHATIE HEWE . A HPLC B @ TR EREE R M KB =K R AN A B I 25k 5 R 5k
AR 254 W B 1 B A S A A T R R4 31128 0. 0162 min~' J20. 0337 min~'(P<C0. 001) A J& B K4}
T ¥ L EHE] 4 B A 42, 25 min ] 15. 77 min(P<C0. 001) R BP0 A & B KEERAY CourTos
AUC Z MM B EWER(P>0. DABHEIRARS A N4 58 3.6 ), BN MR AE R
125.59%,

KMIA  DUIEES KZER PN BUE RIS B A E

DU BR (R B HD S0 « L% 85K OK benorilate) Jy T T FCAR 55 b3k B DL ER4R S5 &1 B IB 1
&, J—3F 8 AR DT AR PV BUR 25 % 2577 S (00 TR 38 TR AR . HL BB 3Bk S 3 I 19 3R A e
B B ) R, B S G 0 B L (H DL R R O — R PR L &4 (1:50, 0000, 75 B B 8 9 K%
24 W N ML e A 7K A A K B BR AN DB B 7 AR T RO . B BT P ) O R AR s —
FEZGF0) 2 J7 T ) AR TR0 G IE 2% 0 AR A R BRI T . ol T LA R R AR R IR B
Ko Rl BK B SRR 45 1 PR R 255 AN 4 SC H W 7E Tolad i/ &t oies Al
AXAEE 500 mg ] A ZAh BB E 400 mg F 7] B, X T F M L R A YR B B AT
TH5.

o 51028

VUV BRJRORE B A (500 mg/ ), GERHI 25 T 5 DUBEER i+ B(400 mg/ ), B + ke
FLERHH (SLS) , TR M5 AL THF R T ZRS- 4 BB IR I AX , R K2 LR e |5 7528 4 b4
FEIEEEAL , ¥ =MW 28 s Shimadzu LC-6A B3 4 €5 3% {% ; Shimadzu SPD-6AV 4£ SN 7]
W43 ot BE R I 2% ; Shimadzu C-R3A 231X,
HiESER

R HaHlE

1OBRT K IEREN SEEMREEEMIE ST EREES um LT, IMRE F 2 7
REaH57, s B 10 6 JE 8 3K il KA1, 16 B B I 138k, 60°C TR ER: , N33 B30 7 B I I
PERBARREGHSERBHF B, 400 me/f,
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2 HWERID HNEEREESEREWRAEENEREEREMBESYS, S/, HERI
#l1% /v B' ,400 mg/ Fy,

3 MEREREEZUE MHEMEHENELYLTERFEENARZIFNERTIE
LA R TR0, 33 um, Z L SUR L B RCR BT S R4, 74 um, B0

hr 3R H %

1 #redhek 1%0SLS BHOR DL iEEERLA1,2,4,6,8,10,12,14 pg-ml™*, [ &S00
BEZE240 nm WA BRABRYE A A SKE CHITRKERNB, Bl & ER:
A=0. 007040. 716C, r=0. 9999, n=3,

2 BREEMEE WHEHFR— B X EZ200,300,400 mg, 73 5] B 7 B H, 00
1%SLS #1000 mi, $63# 75 r/min, i 37+ 0. 1'C, 30 min J5EREEE T , BB 4048 1 VR ik B
ARARHEMEZTEH RSB REWE.ER=1KEN WXL H H101. 07+3.9%,
102.3+4.02%, 99.95+4.76% (n=5),

PREN4,8,12 pg-ml WIRERBER —RALRH N ELZ K (0=5), HH RSD
0.66~1.95%, H & }0. 58~2.16%.

BHERLR

1 BHARWERE SHKEERENSH VAR B HAS, &% & 1 51000 mi
DAt AT 8 B 75 o/ min, @ BE3740. 1C, B — E R R BEES ml, B 4045 5 I & R
BAHREBRRBHE S HHESFILL0. 1 mol-L™! HCH ¥ .pH 6. 8BEEREEZvh 7K. 0. 5,1
K2% SLS BWAER A R E I A B HE, WEL W RAEL~3NRPHYHE B RHREX
B, ENRSTAYEC min RBA T L. XH S XABHRE T RBRTHESHT
J& AL B ¥ A 1 0SLS I AETS B4 R .
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Fig 1 Dissolution profiles of formulation A in five solutions. 1. 0. 1 mol-L™!

HCl; 2. pH 6. 8 phosphate buffer; 3. 0.5% SLS; 4. 1% SLS; 5. 2% SLS.

2 HYBRNEBHELRR RE2REHFOEIGFER S ERESHEBRE
BEB —RHBEHEREE K, Kr(B)=0. 0337 min~!,Kr (B’ )=0. 0152 min~'(P<C0. 001) , 7]
REYERELBEHEHKKSRE.
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Fig 2 Dissolution profiles of formulation B (+~—+) and B’ (x—x) from different particle sizes.
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#H A B LA & BAKSNEE B [E] (MDT,, i, = AUC/M, AUC MR SMEE B —FHE B2 T &
LM 254 & B4 B 42, 25, 15. 77 min (P<Z0. 001) % B £ log (100—R) —t LR PE R 318

log (100—R)=1.704— 14. 6 X 1073, r=—0. 985, Kr="0. 0337 min~", fk /M L A& — 5%
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Fig 3 Dissolution profiles of formulation A (x-——x) and B (+—+) in 1% SLS at
paddie speed of 75 r/min.

BRI
| HPLC $#f%#E YWG C,f6if4F (200 mm X 5 mm ID,10 um), fiZh4H . pH 2. 1B§Ee L

S -—F B (50:60) , LK 1 min/ml, PIARYY . X B R R B RE, RO B 1 238 nm BB E
15 ,AUFS 0. 02,

HE A RE RIS B B K B BR (SA) LR BB (PA) BRI 25 DL 16 s (SAPA) , FP ] K
R 2B KGR (ASA) | AR (SD 48 a5 A .
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Fig 4 Chromatograph of blank plasma (a) and human plasma (b) containing
panacetamol (1), acetylsalicylic acid (2), salicylic acid (3), Internal standand
(4) and benorilate (5).

2 MNP FERIMLIKL ml g0, 2 ug, R (NHDSOB W2 ml J Z,B%6 ml, #R3% , B
L W BAHWLES ml, KL mol-L~' HCL 0. 6 ml }t Z.BR ZBR6 ml, #ki%, B0, WEHHLE
5 ml, 5 —RIKBEFILKE I, NIRRT, RIEEF F200 wl FIEEH, 3810 w,

3 tRAEERE oA SA K PA BCRUARE R BE A PR AE L3R AR &, 35 L PR A0 38 IR T AT
W ESARPABEB, AN ENIFEERELOMEE CLRER T, IRHEMEL BN
Y=0.0110440.011Csp, 1=0.9998 (1 ~200 pgeml™!, n=5); Y=0. 00225+40. 0321Cps, r=
0.9997 (1~25 ugeml~%, n=5),

4 EWESEHEME REZOME] ol FHEMARERY SA K& PA FRHER, Il & [H ik
3 HH & B AHEMIRERZEGRED,

Tab 1 Recoveries and reproducibility of salicylic acid and paracetamol (x+s, n=5)

SA PA
Added (ug-mi—1) 1 50 200 1 10 25
Found(pg+ml—1!) 0. 86 49.5 198.0 0.99 8.92 24.5
Recovery (%) 86+6.19 99+ 3. 86 99+8. 02 99+5.35 89.2+1.96 98+3.72
Added(pg/ml) 5 50 2.5 10
Within-day RSD( %) 2.88 4.6 6.15 6.7
Day-to-day RSD(%) 6.96 4.93 2.0 8.0

mERERE

8 R B2 IR H (GE#20~25% (K E45~65 kg) B3 B35 X O AR 7] A (IR B & 500
mgX9=4.5g) & BURFE400 mgX9=3.6 g) RIXERBWEMIRZE , R — 2 o 6] # Bk R 1.3
ml, B4 B, UK L ml FREBLOE D, — 20 CRBRAFN , BMRMELBRROC.

K5, 641 7 R84 21X F SA 1 PA V-3 Ifl 25 ¥k BE L B B 8 . 11 57) A B9 Cnaxcsny 17113, 05
ugeml™,B 3131. 78 pg-ml~*; Tosn fill i A,B 535292 5 h, 2.0 b, FhH S ML 259 3 79 ikl 71
HERHE
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Fig 5 Mean plasma concentration of salicylic acid (SA)—time curves after oral
administration of tablet A (a—2,4.5g) and tablet B (+

«, 3.6 g) in 8 human
subjects.
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Fig 6 Mean plasma concentration of paracetamol (PA)—time curves after oral

administration of tablet A (a—=a,4.5 g) and tablet B (-

*, 3.6 g) in 8 human
subjects.

HzhF
B L3 25 o BE 048 FT PKBP-N 1B Pt i AUR &, AR 3B Akaike 5 B HI3% (AIC) DA/
AIC [E AW . R A R E B R R BT BRSSP K2,

Tab 2 Pharmacokinetic parameters of formulation A and B in human

Parameter KaCh—1) K¢h—1) Tug(h) Crax (ugeml—1) Tp(h) tis2Ch)

SA A 1. 059 0. 0924 0.7404 106. 215 3.26 7. 499
B 1. 402 0. 0996 0.781 128. 32 2.81 6. 96

PA A 0. 9415 0. 2587 0. 7787 9. 343 2.67 2.68
B 1.187 0. 252 0. 7954 9.22 2. 45 2.75
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EMFRE
AT HZZAERM A X B EKBHEE AUC, Cou, T, fH, #17 F R25, RH ABZH
AUC, Coas» T, T BEVEZ R (P>0. 1), Hl5H B By XS &Y FI B (Frel) H125. 594, K3,

Tab 3 The comparison of AUC, Cg,, and T, of two preparations (n=8)

AUC(ug+h+mi~1) Coax(ugeml—1) Ty (h) Dose(g)
A 1498. 34 109. 69 3.43 4.5
B 1505. 38 114.6 2.85 3.6
P >0.1 >0.1 >0.1
Frei AUCs/AUCA=125. 59%
£ % x &K

1 Bathe P. Synthesis, production and packaging of a new antirheumatic. Manuf Chem 1972;43:35.

2 Robertson A, et al. The absorption and metabolism in man of 4-acetamidophenyl-2-acetoxybenzo-
ate (benorylate). Xenoliotica 1972;2:339.

3 Liss E, et al. The distribution and climination of radioactivity in the rat after administration of
1C-4-acetamidophenyl-2-acetoxybenzuate (benorylate). Arzneimittelforsch 1975;11:1972.

4 Fran K, et al. Dissolution rates and bioavailabilities of 4-acetamidophenyl-2-acetoxybenzoate at

different particle size. Acta Pharm Jugosl 1977;27:7.

STUDIES ON FORMULATION AND BIOAVAILABILITY
OF BENORILATE TABLETS

J Chen and XD Tu
(Department of Pharmaceutics, China Pharmaceutical University, Nanjing 210009)

ABSTRACT A new formulation tablet B was developed and compared with tablet A with the
purpose of improving the bioavailability of benorilate by reducing its particle size. The dissolution rate
tn vitro was determined by paddle method and using surfactant solution medium. The plasma concentra-
tions of hydrolyzates which are salicylic acid and paracetamol from benorilate i vivo were measured by
HPLC. The dissolution rates of ground and unground drug are 0. 0337 min—! and 0. 0152 min~!
(P<<0.001) respectively. Compared with tablet A, the cumulative dissolution percentage of B is
higher. The mean dissolution time of B and A are 15. 77 min and 42. 25 min (P<0. 001) respec-
tively. The study @ vivo showed that the Cpay, T, and AUC of salicylic acid for these two formulations
have no significant difference (P>>0. 1). The relative bioavailability of B to A is 125. 59%. Their @
vivo process fits one-compartment model and first order elimination.
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