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Cefprozil is a broad-spectrum oral beta-lactam cephalosporin consisting of cis- and trans-isomeric mixture whose ratio
is approximately 90:10. Cefprozil is used to treat certain infections caused by bacteria such as bronchitis and ear, skin,
and throat infections. The purpose of the present study was to evaluate the bioequivalence of two cefprozil tablets,
Cefzil® tablet 250 mg (BMS Pharmaceutical Korea., Ltd.) and Procezil tablet 250 mg (Hanmi Pharm. Co., Ltd.), accord-
ing to the guidelines of the Korea Food and Drug Administration (KFDA). The in vitro release of cefprozil from the
two cefprozil formulations were tested using KP VIII Apparatus | method with water dissolution media. Thirty five
healthy male subjects, 24.00+1.53 years in age and 69.77+9.99 kg in body weight, were divided into two groups and a
randomized 2x2 cross-over study was employed. After four tablets containing 1000 mg as cefprozil were oraly admin-
istered, blood samples were taken a predetermined time intervals and the concentrations of cefprozil in serum were
determined using HPLC/UV detector. The dissolution profiles of two formulations were similar in water tested dissolu-
tion media. The pharmacokinetic parameters such as AUC,, C,, and T, on the basis of total-cefprozil were calcu-
lated, and computer program (K-BE Test 2002) was utilized for the statistical analysis of the parameters using
logarithmically transformed AUC,, C,, and untransformed T,,,,. The results showed that the differences between two
formulations based on the reference drug, Cefzl® tablets, were -0.81%, -3.00% and -6.83% for AUC,, C 5 ad T,
respectively. There were no sequence effects between two formulations in these parameters. The 90% confidence intervals
using logarithmicaly transformed data were within the acceptance range of log 0.8 to log 1.25 (eg., log 0.9515~log 1.0454
and log 0.9613~log 1.0465 for AUC; and C,,,, repectively). Thus, the criteria of the KFDA bioequivaence guideine were
satisfied, indicating Procezil tablet was bioequivalent to Cefzil® tablet.

[1 Key words - Cefprozil, Procezil tablet, Cefzil® tablet, Bioequivalence, HPLC

24 MESNEEY 2 MBI CMESFNE YN

MEZZ=2 A (cefprozil, (6R,7R)-7-(R)-2-amino-2-(p-hydroxy-
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oct-2-ene-2-carboxylic acid monohydrate)-2- | 24|d] Alg=2
F27) A AR, o] A dsA ¢} transA| 7} 90:10

Correspondence to : ©]-8-5-
At ofstd et 14 AE5EA
3 ZRA AT
B A] B 855 300 Ade st ofstd gt
253 1043 (500-757)
Tel: +82-62-530-2931, Fax: +82-62-530-5106
E-mail: leeyb@chonnam.ac.kr

255

o] HE2 FfHe] dow 7RAY, Fold, A 3 Hgt
, A 5o 715 X 2ol AFEE AL gl A A o]} 2
T el ME FTBMSAIF FA)3)Atel| A A ZA® A 250
ok ojghs AFHoE AZzaa A HzzEA
250 mg)E- A3l 9lot. g AA s 02 F538 Al
AA o2 A 7158 AAL] Al s QA =
E XA AwbAlel 7)Al g oo kE-S AEEE g9l AlY
o] U3 T ooFF o st AT 4 GA s
M= Al Fe o Eekd A o] AR AETHFTTAAE 7]

F90] met AAADL Fo Aol §E SlolH BATH



256

22 FEslthe AS dFstedof 3 H 87} 9l

B dFol M= gtm|ekE A 3]Abl| A Wl sl A} s A
zx2a AAQ ZEAA A 250Uzt e] 7]E2] A=
Z2A AAel A ZA® A 2508 2] 252 2 YA o] £-Fl
AdlAM BAFH 0= FHsithe S 45s] A8 AE
oekEed g o] A3 W ESHFEAAF 7|5V wlet
2A7Fs AQl FAb (T 2404) 3BHES AR A=
Z27 1000mg (44)S Folsta kel W] wel Al
sl & HHY F F AZZRA I HF FE (Crads
HA HF vE Z9AZ (Tt 85 des=-A=A
3 W3 (AUCYell Hste] T3 A3 dizokz) A|g ko)
¥ W3HEel AUCS Cp8l R IAE HETHFF5A
EAAe]4 Z2 73 K-BE Test 200292 o] 43}o] o (2
F5)=0.051 4] BAMHEA S A A sk

ol-2], Alg ek “Z2AA A 25082 232 )zt A
=A% A 25042277 in viro §% A4S dgerd 8
MY 422189 Al 1 EAAATY)el we) vl agEA
AL Peldeh 28, B AFS Al Fo ek Y o 2 5
AFAZA L FelS A F AIFA A we) Y=L
o 2E ¥ A}e] Fo| S ol o] Foiz o).

Ale & 717]

Aol AREE AJE ok o ekE A F A 7)Y A 362
2 A 37x9] Al ubel A x3t sn|ekE FAISAF (M)
o] “zeAA A 2508818 (AZH3E: 08001, AlZLA}L:
2008. 2. 1), x> Al F A o2 g F7kE
of FA A} F=BMSAIF (M2)ellM Alsar Qe A=
A® A 250 e 13 (A2 5 5108403, AHE-7)8F: 2008.
10. 31)°. 2 M| ZZ 2 A4S 250 mg 33k A o) 9H

NZ=Zz22 F oAAAE EFF (US Phamacopeia,
Rockville, MD, 1]=h)%, WH-EFE4 AlgZe Al#E
(Sigma Co. & Louis, MO, #]%)E, HPLCS HERE o2 o}
MEYEZ (Fisher Scientific., Fair Lawn, NJ, 7]=F), A2]4]
A4 2 FIR (o] FA, Mg, ) ARES, 5
F4= Milli Q (Millipore Co., Milford, MA, m]=)ell A
18 MQ-cm=Z 57 A& ARSI E. 71Er Al b2 EF
2 17 A S AMEI

v EEAHE 77|22 $5497] (DT-80, Erweka,
Heusenstamm, 5-9) ¥ HPLC(Hitachi L-7000, hitachi Ltd.,
7, dB)E ARl e, 3% dEvE AR E
Shimadzu LC 10ADvp System (Shimadzu, 57, 9+), Luna
c8A™ (YA 5um, 46x150mm 1.D., Phenomenex Corp.,
Torrance, CA, P]=), UVZZ7] (SPD-10Avp, Shimadzu, 573,
o H) Al E2]7] (UNION 55R, Hanil Science Industrial
Co., Q1A 3=, 345=7] (CVE200D, EYELA, Rikakikai

Kor. J. Clin. Pharm., Vol. 20, No. 3, 2010

Co, 57, 9&), =44 &3] (FINEMIXER SH2000,
FINEPCR, =%, &%) 2 pH=%7] (pH meter modd 7,
Corning Corp., Corning, NY, 1] )& A-&-3}93c}.

HIDEEAE

djzof A ZA® A 250 233} AlF e “Z2AA A
250815 7t 12948 F3le] Higepd Al e 4%
AlEy F A 1 @EARAEE) wel 100 rpme2 A7
st $E92 $E3AY 270 et o] $E9
900 MLE AHg-3led 8% 714l 5, 10, 15, 30, 455l 4=
< AFFL HPLCE A3l 8553 AFE3kalt

g My

A= Al Fo) g A o] A AESH FTETAAIE
7159 TAske] Bk 19554|¢] AA7FEE AQl A A PAS
FIAE F3te] AT 457 ] AR} o] Aol Hgt
A sl FA sl o] F A ¥l )l &
Fojake] A Al sk 2173 o2 A H 36 Al
3ot F @Ak AR ARFES] i AlF2 69.46+1001 kg,
Hat vhol= 24001514015 H. o] E2HE FAME ke
F AETA TGS A s

EE AR ARl Fokd dFd ARE A
A 55 s dA ] FE H5ES FAFEE ¥ o}
Yzt £ 2 xanthined] &8 55 Agk F=3dch. A&
At o F BAINE AlF 9 FoF F KA FAA
Aot
<

AlE 717k Felle d7Ake] Aol w2t 2 2
Aeke] AA} gl Aulst 255 s kel

oFE Fok2 24]7] 2419 Bl WAl wE wAAIE
W2 FobA 38 A1 3649 IHAS 79 1854 o
o2 A, B 27722 slw Al | 7] ATl skl
A ZAC A 250U 1S, Bels Aldekel “Z2AA
A 250 2" S T Al 1 7] el 2 v
Folstglom Fojakl 47 (HZZ =22 1000 mg)o=E 3H3
o B Ao M= Al ZzrA 7 o JAA = 3l F
AZZ2A Y355 s 7T 2 AETH A S F71sl
of 3l=t transA| 2] HA F AE3HA7T cisA 2] V10= v
F ol A& s o)AFe= | {3l FoALHFS
37 Fol ZdgFel 1000mg Feistdctd g, A% A
ol WAelA M=ZZ=2A 1000 mgS ATFI59S o T,
E oF 175206717t &AIAFe] HEzl7]E 1.44-1.684]7Fo 2
Base] gle]? HEFHFFAAY 7|5 A 18% A 43
Fref71zre] A7l mhet 83t Fephs Faak 5
2 3kt

I @AE ZFoA  hepainlocked (150unit/mL) 1.V.
catheter (Jelco™, 226 Jonson & Jonson Medical, Pomezia, ©]



Az A 2s0de| oy (Hz=zeAd 2502 2 d)el dig Z2Ad A 250 2| 2] =355 257

dejoh)T # wi £50) Hulielo] AT o)z} wis
AReF 27k 49 S 2d0mLe] B3t g BgARe del

ANF e 2 FPAZFE FoFAA, 05, 075, 1, 1.25, 15,
175, 2, 3, 4, 8 X 12X 7 (& 12214)ell oF 5mLe] ¥
< AFst] 74 LA EE Tl €2 3000 rpmel| A
2057 AR s ¥ 93 Beae AMEsked 23S A
3L B A7hA] o3} 70°CelA] skt AE d )|
2] F4] 52 BE d- st WelolA el Az
5 Aol A o] Foi Rzt

N

8 & Mz===2Fo| MY

A F MZEzAe AP oln] HuH A ZZeo]
HPLCEA W98 Farste] A7) 7]7] 278} Aol A o] %
Abo 2= oA BU EY 2 ALE=5:2:093(VVIV, pH 2.7) £
NS AFE-SEE A, 4 1.0mL/min, Y% 20uL 2 UV
detector (280 nm)E- o]-8-3}e] A ekstaie}.

A ZZ 2 o] JAA Z7ke] RFFE ol 5l B &
7} 1000 pg/mL7} = =5 v F o 6} 20°Col| Al H3HA] 7]
2, o] A& YF Hslgw dx AR 3]A 35l cs
AzzzAe 8§34 F 227} 27} 04, 05, 1, 5, 15 &
20ugmL7t H =5 313 transH| ZZ2 A0 &4 F Fxr)
0.02, 0.05, 0.1, 05, 1.5 ¥ 25ugmL7} =5 kA4 %
F AN EE 1A A4 2EEA 1mLe] WHEE
EAMIEY FFF 30ugmL &) 100uL, 10% Ez
Z2 224 03mLe} o EYED 2mLE 7)sla 4 o
X3 qiiiuﬂﬂ 3mLE 7}{5]._,—7_ X]El—:é‘_-s‘}-“s].ﬁu]. o] _04
3000rpm°ﬂ/‘i 1027 AR AR F, A4S 1mLE F 3t
A AT 713 A4 7] stel| A Szl sl AbAL
o o]FAF 200uLE 718led H<l §F 187 vortexingste] =
Atk ¢ = 12,000 rpmel| Al 527+ 4 He] sk u}:z A}zl
20uLE F3ked HPLCA F3F3itt. o 7)o A o ®
FTEA 33 wHA e Y3t 7} o] A Hl__izbl Jli
HA|E AL A S AL Bl AdS
o[ Alelste] A AEAS FIkaL AL3sted 5Y oA *é
HE A3t Az AR S T3l

3, g4 A8e] BAH A I PAETE 4 AzhEE
AFste] d3} 70°Cel A HA A|RE Ao WA}
of 3¢l ¥ 327t AEst th, o] A 1mlel WHEFE
A HsHEE ®F5F 0ugmL 4~84) 100uLE 7kt F,
A7) A=A A b sdsh W eE AX sy
HPLCH| Fd3tdet. dejxl azntEage e WHEE
E49] 93 wHAo] dg F MZZ2Ae] 33 WAn|E
T3he] wlE] AR AFHe 2T E A F HZLZRA o]
RAAA Z2e] FEF 73 vy, 7 olAAS = st
o 2 A ZZRA =% (ugml)S A3l o).
fEHTEH mEioEe B

A ZA® 4 2500219 R mealA 4 2500w
S 27k 44 36792) Akl ehel WA ol wa}
A@ol et AT Fofse] 9e 7 AT WA F %
AExes o Ealzt o2 RE FELEed s
B]E1Ql AUG, Cro B Tra® T319L0H, oI5 5 2o
N A7 Qe gholl el T2 ASlR AUCSH Cmaxgl =
THEAE AR ESAANE BAAE Ze kel

BE TestVS o] 83}o] 20| FE 0=0.0500 4 FAH-A & ’%"]
slodct. o] & A A (sequence dfec)E AT F 4 W
299l 719 $oA JRE AT T 90% Al A S T

staieh ol W, Cudt Toeds AZ AE Abgsigl o
AUCH Aletel® mAl Ak 34S o g3t HE AP
74A19) k& el el afet 7o) Abgsheleh, ) =A®
A 250 e 22l 3t “Z2 A A 250 e] s
R ETA] o] B Al Zo)okZelH A o] TA|SE A EFH TS

AN 7153 ule} AUC, Crox @ Trax 5= 715H5A T
ZRT n )
HIDEEAIE
ob2o] §52 YA o457} 2L ARt 9leme v

A SEAIHE st Hxof 9 AJPofe] AEFHLE F
T AJAE FA}LA e =, U ES TY
gg5= AAE sl 98, X34 2 AFRTH =
w2} FEFe AA R ] HE £EFC] 92 el
T derme dxokt Aokl §EES vlaslr] 9ty
H|2-EEA S ks

oo} Al ekl didte] digkebd 8- el e 3)A
AA el wet A Zz2A F AAE £2 £54 900 mL

2 ol o

120

100 A B &
9
E 80 4
o
@
(]
= 60
°
el
@
& 40
K]
9]
o
20 4
0¢ T T T T T 1
0 5 10 15 20 25 30
Time(min)

Fig. 1. Dissolution profiles of cefprozil from Cefzil® tablet (@)
and Procezil tablet (O) in water (n=12, mean+S.D).
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Fig. 2. Chromatograms of (A) blank human serum, (B) blank human serum spiked with cis-cefprozil (15ug/mL) and internal
standard (1.S., cefaclo standard 30 pg/mL), (C) blank human serum spiked with trans-cefprozil (1.5 ug/mL) and internal standard
(.S, cefaclo standard 30 ug/mL), (D) human serum sample (18.26 ug/mL) at 1.25 hr after oral dose of cefprozil (1000 mg) tablets.

The arrow indicates cis- and trans-cefprozil peaks.

Tablel. Reproducibility for the HPLC analyss of cis
cefprozil in human serum

Table 2. Reproducibility for the HPLC analysis of trans
cefprozil in human serum

. Precision C.V.(%)
Concentration Accuracy
(ug/mL) I ntra-clay I nter-day (%, n=5)
CV.(%) (n=5) C.V.(%) (n=5)

01 8.69 8.64 104.60

05 13.26 12.25 93.67

5 275 8.18 94.16

15 9.52 8.02 96.97

. Precision C.V.(%)
Concentration Accuracy
(ug/mL) Intra-day | nter-day (%, n=5)
CV.(%) (n=5)  C.V.(%) (n=5)

0.02 7.22 5.33 92.77

0.05 2.90 404 112.49

05 6.99 8.38 87.36

15 504 264 89.28

C.V.(Coefficient of Variation)=100xS.D./mean.

C.V.(Coefficient of Variation)=100xS.D./mean.
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@E)arameters of total cefprozil in normal and logarithmic scales for each volunteer obtained after oral
and Procezil tablet at the cefprozil dose of 1000 mg

Cefzil® tablet Procezil tablet

Subjects AU, Ln Crrax Ln T AUC, Ln Crrax Ln T
(ughr/mL)  AUC (ng/mL) Crrax (hr) (ughr/mL)  AUC, (ug/mL) Crnax (hr)

Al 89.42 4.49 17.16 2.84 3.00 77.00 434 21.27 3.06 1.50
A2 70.94 4.26 16.36 2.79 175 64.91 417 15.80 2.76 1.50
A3 63.51 415 18.26 2.90 1.25 60.39 410 15.48 2.74 1.50
A4 56.32 4.03 15.60 2.75 1.50 62.44 413 16.30 2.79 1.50
A5 59.61 4.09 13.10 2.57 3.00 57.81 4.06 12.84 255 2.00
A6 68.78 423 17.80 2.88 1.50 79.96 438 19.96 2.9 1.25
A7 64.49 417 15.16 2.72 3.00 58.61 4.07 15.71 2.75 2.00
A8 60.68 411 12.98 2.56 2.00 49.96 391 16.31 2.79 1.00
A9 79.81 438 18.15 2.90 3.00 64.60 417 18.96 2.94 1.50
A10 65.86 419 17.99 2.89 1.25 76.97 434 15.01 271 3.00
All 82.14 441 17.28 2.85 3.00 72.68 429 15.67 2.75 1.75
A12 81.93 4.41 20.01 3.00 3.00 77.85 435 19.08 2.95 3.00
A13 66.58 4.20 18.85 2.94 1.50 55.14 4.01 15.45 2.74 1.50
Al4 65.69 418 16.50 2.80 1.50 47.27 3.86 15.94 2.77 1.25
A15 74.02 430 15.29 2.73 3.00 64.21 416 16.42 2.80 3.00
A16 78.64 436 20.04 3.00 1.50 58.02 4.06 16.28 2.79 1.50
A17 81.62 4.40 2219 310 1.50 64.81 414 16.07 2.78 2.00
A18 66.91 4.20 17.00 2.83 3.00 57.96 4.06 15.22 2.72 2.00
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@?arameters of total cefprozil in normal and logarithmic scales for each volunteer obtained after oral
and Procezil tablet at the cefprozil dose of 1000 mg (Continued)

Bl 57.53 4.05 12.69 254 125 57.62 4.05 15.29 273 125
B3 62.02 413 18.82 293 150 64.07 4.16 16.20 2.79 150
B4 69.14 4.24 16.02 277 2.00 67.63 421 17.75 2.88 150
B5 65.50 418 18.98 294 125 76.45 4.34 14.49 2.67 3.00
B6 33.08 350 1053 235 150 53.97 3.99 11.06 240 150
B7 87.71 447 20.85 3.04 2.00 72.10 4.28 19.83 2.99 175
B8 50.73 393 1313 257 125 54.60 4.00 14.94 2.70 125
B9 7195 4.28 20.04 3.00 150 107.99 4.68 22.29 3.10 3.00
B10 54.46 4.00 15.00 271 150 80.15 4.38 1542 274 3.00
B11 84.50 444 15.94 2.77 2.00 77.82 4.35 17.42 2.86 2.00
B12 78.04 4.36 15.72 275 3.00 75.46 4.32 15.47 274 150
B13 66.97 420 20.19 3.01 150 76.76 434 20.53 3.02 125
B14 38.20 3.64 8.15 210 4.00 51.34 3.94 12.02 249 3.00
B15 55.31 4.01 1504 271 150 62.41 4.13 17.00 2.83 150
B16 59.07 4.08 15.18 2.72 2.00 65.51 418 18.15 2.90 125
B17 54.75 4.00 13.38 259 150 53.67 3.98 12.84 255 175
B18 58.97 4.08 17.66 2.87 125 59.85 4.09 16.06 278 150
Mean 66.43 418 16.96 281 199 65.89 417 16.45 2.79 185
(SD.) 12.80 0.21 3.82 0.23 0.76 11.98 0.17 248 0.15 0.63
Table 4. Satistical results of bioequivalence evaluation between two cefprozil tablets
Parameters
AUC, Crax T
Deference -0.81% -3.00% -6.83%
R 0.8130 1.4410 0.8443
Test/Reference point estimate 0.9974 1.0030 -0.1571
Confidenceinterval (8)° 10g0.9515<8<l0g1.0454 1090.9613<6<l0g1.0465 -19.9296<6<4.14%

The AUC, and C,, values were caculated on the basis of In-transformed data, and the T, values on the basis of untransformed data.

20=0.05, F(1, 33)=4.14, 0:=0.05.
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