
LC METHODFORTHE ESTIMATIONOFCEFPROZIL IN HUMANPLASMA
AND ITS PHARMACOKINETICS

(Received 20 August 2003)

Shivprakash1, Reddy S.1,Dasandi B.1,Patel C.1and Bhat K. M.*

(Accepted 22 September 2003)

ABSTRACT

A new method for the estimation of Cefprozil is developed and validated. This method is simple and

rapid because the sample preparation is devoid of any solvent extraction. The plasma proteins were
precipitated and the supematant was directly injected to the HPLCsystem. The separation was

achieved using RP 18e (511, 250 X 4 mm) column and the mobile phase was a mixture of Phosphate
buffer and acetonitrile. The ell,Jents monitored at 235nm. The column was maintained at a temperature

of 40:t0.1°C. The method was validated for sensitivity, specificity, precision and accuracy. The LOa

of this method is 0.2511g mil and the calibration curve range is 0.25 to 30l1g ml-1.This method is used

, to study the comparative, bioavailability of conventional and sustained release capsules of Cefprozil.

K~ywords: Cefprozil, cephalosporin antibiotic,
HPLC, comparative bioavailability.

INTRODUCTION

Cefprozil is a semi synthetic cephalosporin for
oral use with broad-spectrum antimicrobial activity.
Cefprozilis {6R- [3(Z),6a, 7b (R)]}-7-{[Amino(4:-
hydroxy-phenyl) acetyl] amino}-8-oxo-3- (1-
propenyl)-5-thia-1-azabicyclol[4.2.0] Oct-2-ene-2-
carboxylicacid monohydrate.
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It is indicated in the infections of skin, respiratory
tract and urinary tract. Prepared as a 9:1 mixture of
cis - trans isomers. It is recommended to avoid long
exposure to sunlight during cefprozil treatment.
Trans and cis isomers have similar antimicrobial

potency. Cefprozillike other cephalosporins binds
to the penicillin binding proteins on the bacterial all
membrane, effecting a change in the peptidoglycan
by reducing the efficiency of cross linking leading to
cell wall weakness, subsequent swelling and
rupturing.

j'

Cefprozil is well tolerated orally in monkeys and
rats, at daily doses 50 and 250 times the maximum
therapeutic dose for up to six months. Reversible
mild ,to moderate softening of stool is the most
common change observed. Modest increase in the
kidney weight is not associated with function or
morphological changes 1.

Cefprozil can be assayed by microbiological2 or
HPLC-UV3 procedure. The accuracy and precision
of both methods are more than 10% and have

sensitivity up to 0.25 mg/I.

Oral cefprozil is absorbed completely and rapidly
with little intersubject variation4
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There is no first pass metabolism. Absolute oral
bioavailability is about 94%5with tmaxof abo,ut 1hour
and shows very littleinter subjectvariability3. Food6,
time of administration, sleep and posture 7does not
has any significant effect on drug kinetics. Cmax
following.a SOOmg dose is 9.3 mg/land 1000mg is
17.7 mg/l 3. AUC and Cmax increased with dose
while clearance and half-li.fe show no change.

. Metoclopramide,propanthelineand antacids do not
affect the extent of absorption.

Cefprozil is rapidly distributed throughout the
body with relatively lowvolume of distribution of 1S-
20 liter and penetrates well in to inflammatory fluids.

MATERIALS AND METHODS

Materials

Cefprozil and Paracetamol (I.S.) were obtained
from Medreich Sterilab Ltd. (Bangalore, India).
Sodium Dihydrogen Phosphate Dihydrate AR,
a.Phosphoric acid AR and methanol HPLC were
from Rankem (S.A.S.Nagar, India).AcetonitrileHPLC
was procured from Finar. (Ahmedabad, India)
Perchloric Acid GR and Hydrochloric Acid GR were
obtained from Merck India Ltd., Mumbai.

Instrumentation

Analysis was performed using an isocratic system
consisting of a pump (L-7110,Merck Hitachi), UV
Detector (L-7400 Merck Hitachi),auto sampler (L- .

7200 Merck Hitachi) and coiumn oven (L-73S0'
Merck Hitachi). The system was connected with the
help of D-7000 interface to multi HSM software in a
computer system for data collection and processing.

The analytical column used is RP 18e (Sp, 2S0
X 4 mm, Merck Germany). The guard column is
Lichrocart RP 18e (4 X 4 mm). The mobile phase
was a mixture of buffer and acetonitrile by 92:8 %
v/v. The buffer was 0.01 M Sodium Dihydrogen
Phosphate Dihydrate and pH adjusted to 3.4 using

. o-phosphoric acid (8S%). This solution was filtered
by 4Sp membrane fitter and mixed with acetonitrile.
The flow rate was 1 ml/minLJte and the eluents
monitored at 23Snm. The column was maintained at
a temperature of 40:1:0,1°C.
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Sample Preparation

1 ml plasma was transferred to RIA vial. To this
25pl of IS solution (400 pg ml-1 in methanol) was
added and vortexed for 20 seconds. To this mixture

SOpl of perchloric acid: Acetonitrile (1:1 v/v) was
added, vortexed for 1minute. This mixture was

centrifuged for 10 minutes at 3000 RPMand SOplof
the supernatant was injected to HPLC.

Calibration

Calibration standards for control plasmas were
prepared by using concentration of 0.25, 0.5, 1, 1.S,
4, 1S, 20, 2S and 30pg ml-1in human plasma. The
standard samples were prepared by adding 20 pi of
cefprozil solution to 980pl of drug free plasma and
treated similarly. A calibration curve was prepared
by plotting peak height ratio of drug to IS versus
concentration.

Method Validation

The method was validated for specificity,
precision and accuracy and for recovery. Short term
and long term stability of the drug in plasma also was
evaluated by checking freeze thaw, auto sampler
and bench top stability at two ac levels on the same
sample matrix.

Pharmacokinetics

The method was used to perform the
pharmacokinetics of one conventional and one

.' sustained release tablet formulation of cefprozil.
Healthy; human, male volunteers in the age group
of 18-45 were ingested under fasted conditions.
The blood was collected through a two way vent
fitted in to the forearm of the volunteer, plasma
separated by centrifugation. and analysed by the
above method. Pharmacokinetic. parameters were
calculated with the help of Kinetica 2001.

RESULTS AND DISCUSSION

Specificity

Six human plasma samples were screened for
any interfering peaks. A representative

chromatogram is shown in Fig. 1.. None of the
samples showed any peak at retentions times of
either drug or IS indicating the specificity. A
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Fig. 1: A Representative BLANKChromatogram

chromatogram of LaC and HOC qre shown in Fig.
I

2 and 3 respectively.

Linearity

A standard curve of 9 points was constructed
with a weight age factor of 1/X was derived for the
observed response. Calibration curve data and. .'
calibration curve parameters for Cefprozil and
Paracetamol in human plasma demonstrate that
calibration curve were linear over a concentration

range of 0.25 to 30pg ml-1.The correlation coefficient
was found to be more than 0.99.

Precision and Accuracy

The limit of quantit?tion (LOa) is 0.25 Jig ml-1.
The interday and intraday accuracy and precision
was assessed by replicate analysis of three OC

samples. The mean RSD values for iniraday and
interday assay reproducibility (n=5) was less than
6.7% and 7.5% respectively.. Detail~d data are
presented in Table I.
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Fig, 2: A Representative LOWac Chromatogram
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Table I: Within Day arid Intraday Variability of Quality Control Samples (n=5)

Table II: Stability of the Plasma Samples in Autosampler (n=3)

Table III: Stability of Freeze Thaw Cycle (n=3)

Concentration
added in pg ml-1

Cycle 0
Concentration analysed
::I:S.D. in 119 ml-1

1.009

22.515

1.184:t0.132

26.441 :t 1.04

- 11.12

3.94

%CV

Recovery

Absolute recoveries were determined by-
comparing the ratio of peak height of cefprozilto
internal standard in solution against that of the
processed samples at same concentrations.
Recoveries performed at three levels of QC were
found to be greater than 75%. Evaluationof short-
term storage of extracted plasma samples on the
standard curvecharacteristicsand chromatographic
behavior of cefprozil and paracetamol (IS) were
also performed.Stabilitydata oftheextractedsample
insidethe auto sampler at 10°Cis giveninthe Table

. II. These samples were stable even after 46 hours
insidethe auto sampler. Regression analysis of the
standard curve data gave correlation coefficient
and values for the slope and y-interceptwithinthe
same order of magnitude following storage of
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samples in the auto sampler. Freeze thaw stability
" I and bench top stability analysis was also performed

and details are given in Table III and Table IV
respectively. "

Pharmacokinetics

Plasma samples were analysed by the above
method and pharmacokinetic parameters were
calculated using Kinetica 2001. The results are
given in Table V. Overlay graph of time versus
plasma concentrationof conventionaldosage form
(FormulationA)and modifiedrelease (Formulation
B) are shown in Fig.4.

CONCLUSIONS

The HPLC assay described her.e is simple,
selective precise and accurate for quantification of
cefprozil in human plasma. The sensitivity and
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Concentration Within Day Inter Day
of cefprozil Concentration Percentage Bias Concentration
added in each analysed :!:S.D. analysed :!:S.D. Percentage Bias
QC (Jig ml-1) in IIg ml-1 in IIg ml-1

0.709 0.7006:!: 0.041 -1.18 0.6944:t 0.052 -2.06

13.509 13.299 :t:0.606 -1.53 12.598:t 0.074 -6.74

22.515 22.196:t 1.486 -1.42 21.118:t 1.427 -6.20

0 hour 46 hours
Concentration Concentration analysed %CV Concentration analysed:!: %CV

added in IIg ml-1 :!:S.D. in IIg ml-1 S.D. in IIg ml-1

0.955 1.026 :t 0.095 9.2 1.039:t 0.051 5.0-.--"""
22.515 24.554:t 0.947 3.9 23.725:t 1.351 5.7

Cycle 2
Concentration analysed %CV

::I:S.D. in IIg ml-1

1.257 :t 0.009 0.70

29.0031 :t 1.493 5.15



Table IV: Bench Top Sta.bility of Cefprozil in Human Plasma (n=3)

Table V: Pharmacokinetic Parameters of Cefprozil Tablets

Parameter Formulation A

(lIIIean:tS.D.)

65.3047:f:6.34

68.6124:f:7.23

AUC 0-1(pg.h/ml)

AUCin!(pg h/mQ

C max (pg/ml)

tmax (h)

, Kel

t1/2

11.8662 :f: 3.01

5.75:f: 2.09

0.4575:f 0.10

1.585:f: 0.41

Formulation B

(Mean :t S.D.)

33.3621 :f: 4.40

35.355:f: 4.65

11.1868 :f:3.35

2.6667 :f:1.17

0.5223 :f:0.14

:!I

1.4609 :f: 0.61
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Fig. 4: Overlay Graph of Time versus Plasma
Concentration of Two Formulations

simplicity of the method makes it rapid, which can be
applied for the routine therapeutic monitoring of the
drug and has proved useful in evaluating
pharmacokinetics. in human volunteers.
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0 hour 2 hours
Concentration Concentration analysed %CV Concentration analysed %CV

added in 119ml-1 :t S.D. in 119 ml:1 :t S.D. in 119ml-1

0.936 1.0621:f:0.039 3.60 0.9788:f:0.072 7.35

22.515 23.262 :f: 1.24 5.33 21.04Q:f:0.703 3.30


