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HPLC DETERMINATION OF SULBACTAM, SULTAMICILLIN
TOSYLATE, CEFACLOR, AMPICILLIN AND CEFOPERAZONE IN
PHARMACEUTICAL PREPARATIONS
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Department of Medicinal Chemistry, Faculty of Pharmacy,
Zagazig University, Egypt

Abstract: A simple, rapid and sensitive high performance liguid chromatography procedure is described for the
determination of sulbactam, sultamicillin tosylate, cefaclor, ampicillin and cefoperazone in authentic mixtures
and in different pharmaceutical formulations. The manufacture precursors; 6-aminopenicillanic acid (6APA) in
ampicillin or 7—aminocephalosporanic acid (7JACA) in cefaclor and cefoperazone and the expected degradation
products; phenylglycin in cefaclor and ampicillin or p-hydroxyphenylglycin in cefoperazone do not interfere
with the determination. The drugs were chromatographed on a Spherisorb ODS-2 column with 25% mcthanol in
0.005 M tetramethylammonium (TMAH) hydroxide adjusted to pH 3.4 with 1 M phosphoric acid as mobile
phase, using salicylamide as internal standard. The flow rate was | ml min™' at 230 nm detection. The proposed
method was applied to Unasyn vials and tablets, Cefobid vials and Ceclor capsules and packets. The relative

standard deviation ranged from 1.23 to 2.22%.
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Sulbactam penicillanic acid 1,1-dioxide, ge-
nerally has only weak antibacterial activity but it is
an irreversible inhibitor of several beta-lactama-
“ses produced by Gram-negative bacteria. There-
fore, it can enhance the activity of ampicillin;
(6R)-6—(0—D-phenylglycyl-amino)  penicillanic
acid, which is an aminopenicillin with broader
spectrum of activity than benzylpenicillin, and
cefoperazone a third generation cephalosporin, so-
dium-7—[(R)-2~(4—ethyl-2,3—dioxopiperazin—1-yl
—carboxamido)-2—(4-hydroxyphenyl)acetamido]-
3—[(1-methyl-1H-tetrazol-5—yl)thiomethyl]-3—ce-
phem—4—carboxylate.

Sultamicillin is a prodrug of sulbactam and
ampicillin; it is a double methylene ester hydro-
lyzing during absorption from the GIT releasing
equimolar quantities of both compounds.

Cefaclor is cephalosporin antibiotic more ac-
tive against Gram—negative bacteria; 3—chloro—7-
(—(o—D-phenylglycinamino)-3-cephem—4-carbo-
xylic acid.

Different method were reported for the deter-
mination of these compounds including non aque-
ous titrimetric assay of ampicillin and other an-
tibiotics using tetrabutylammonium hydroxide or
HCIOQ, as titrant (1, 2). Ampicillin was determined
also in pharmaceutical samples by flow injection
analysis (3). Polarographic determinations of am-
picillin and cefoperazone in pharmaceutical dosage
forms were also reported (4, 5).

Spectrophotometric determination of ampi-
cillin with some nitro—compounds (6) or with
picric acid (7) and in the presence of other
B-lactam antibiotics was described (8, 9). First
and second derivatives spectrophotometric pro-
cedure was described for the determination of
sulbactam and cefoperazone in injections (10).
HPLC-photolysis—electrochemical detection me-
thod was reported for the determination of
cefoperazone and four penicillins (11). Diffe-
rent analytical procedures based on HPLC deter-
mination of cefoperazone, cefaclor, or sulbac-
tam were reported (12-16). HPLC electrospray
mass spectrometry for ampicillin was also desc-
ribed (17).

The proposed method was successfully emp-
loyed for the determination of cefaclor, sulbactam,
sultamicillin, ampicillin and cefoperazone in sus-
pensions, vials and tablets containing any mixture
of these compounds and can be recommended for
the routine analysis and detection of impurities in
these compounds.

EXPERIMENTAL

Apparatus and reagents

Shimadzu, SCL-10A system controller,
LC-10AS solvent delivery unit, SPD-10A UV
spectrophotometric detector, C-R6—A Chromato-
pac integrator.
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Figure 1. Chromatogram of p—hydroxyphenylelycin: A; 6-APA,
B: sulbactam, C; sultamicillin tosylate, D; cefactor, E; ampicillin,
F, salicylamide, G and cefoperazone, H at 230 nm.
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Figure 2. Chromatogram of authentic mixture of sulbactam, C;
sulicylamide, G; cefoperazone, H; p hydroxyphenylglycin, A:
T-ACA, B at 230 nm.
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Figure 3, a — Chromatogram of authentic mixture of sulbactam,
C; ampicillin, F and salicylamide, G
b — After extraction from Unasyn injection
¢ — After extraction from Unasyn tablets

Sulbactam, 0.1 mg.ml "', Pfizer, Poland; Sul-
tamicillin tosylate, 0.1 mg.ml”', Pfizer, Turkey;
Ampicillin, 0.2 mg.ml”', Aldrich Chem. Co.; Cefo-
perazone, 0.2 mg.ml"' Sigma Chem. Co.; Salicyla-
mide, 0.1 mg.ml"', Aldrich Chem. Co.; Cefaclor,
0.1 mg.ml"', Ranabaxy Lab. LTD, India; p-Hydro-
xyphenylglycin, and phenylglycin, Aldrich Chem.
Co.; 6-Aminopenicillanic acid and 7-Aminocep-
halosporanic acid, Aldrich Chem. Co.;

All the standard solutions were dissolved in the
mobile phase.

Methanol; HPLC grade, Merck, Germany.

Water; double distilled.

TMAH; 10% Merck, Germany.

Authentic mixture of sulbactam, 0.1 mg.ml™
and ampicillin, 0.2 mg.ml™".

Authentic mixture of sulbactam, 0.1 mg.ml’
and cefoperazone 0.2 mg.ml™'.

Pharmaceutical preparations
Unasyn tablets: from Pfizer, Turkey, labelled
to contain sultamicillin tosylate equivalent to 375
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Figure 4. Chromatogram of different concentrations of cefopera-
zone, H; 0.1-1 mg% and the same concentration of salicylamide,
G - 0.1 mg% at 230 nm.

mg sultamicillin base, BN 317-63404, average
weight of one tablet 757 mg.

Unasyn injection: 1.5 g vial, Pfizer, Poland,
labelled to contain sulbactam sodium equivalent to
0.5 g sulbactam and ampicillin sodium equivalent
to 1.0 g ampicillin BN 2010596. Average weight of
powder in vial 1.9 g.

Ceclor capsules: [rom Eli Lilly, Italy, labelled
to contain 500 mg cefaclor, BN 220040. Average
weight 590 mg.

Table 1. Parameters of the calibration curves obtained by regres-
sion analysis

Compound Regression Correlation
equation coefficient
Sulbactam Y =095 x - 0.009 0.990

Sultamicillin Y =26x + 0.026 0.999

Ampicillin Y = 1.56 x + 0.006 0.997
Cefoperazone Y =4.27 x + 0.002 0.997
Cefaclor Y=2115x+0.113 0.999

Table 2. Delermination of authentic mixtures ol sulbactam and ampicilin or cefoperazone using the proposed HPLC method
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Table 3. Determination of sulbactam and ampicillin in Unasyn vials

| Sulbactam Ampicillin
Amount Amount Recovery Amount Amount Recovery
present found % present found %
0.1 0.099 99.0 02 ‘ 0.197 98.5
0.15 0.145 96.67 03 0.29 96.7
0.2 0.201 100.5 0.4 0.398 99.5
0.25 0.251 100.4 0.5 0.51 102.0
Mean 99.14 99.18
SD 1.78 2.21
RSD 1.8 222

Ceclor packets; labelled to coniain 250 mg
cefaclor, BN. p 6749 y 1, Eli Lilly, ltaly.

Cefobid vial: from Institute of Biotechnology,
Poland. BN. 9011194, labelled to contain 2 g cefope-
razone. Average weight of powder in vial is 2.5 g.

Chromatographic conditions

Mobile phase: 25% methanol in 0.005
M TMAH adjusted to pH 3.4 with phosphoric acid
and degassed for 10 min using ultrasonic bath.
Columns: Spherisorb ODS 2.5 pum, 120 x 4.0 mm i.d.
Detector: 230 nm, 0.1 aufs.
Flow rate; 1 ml.min"".
Pressurc: 125 psig.
Temperature: ambient.

Procedure
A — Preparation of calibration curves: From the
standard solution of each drug, volumes from 0.1 to
0.9 ml were pipetted into 10 ml volumetric flasks,
then 0.1 ml of the internal standard was added to
each sample and the flasks were completed to
volume with the mobile phase. 10 pl of each
sample was injected into the column and all measu-
rements were repeated three times at each concent-
ration. The calibration curve of each component
was a plot of its peak area to that of the internal
standard ratio vs concentration.
B — Authentic mixture: Different aliquots from the
authentic mixtures stock solution—prepared in ra-
tios claimed to be present in pharmaceutical prepa-
rations—within the range recorded in the calibration
were transferred into 10 ml volumetric flask and
completed as described under procedure A.

The concentrations were within the range used
for the calibration curve.
C — Commercial dosage forms: The contents of 10
Unasyn or Cefobid vials, Unasyn tablets, Ceclor

Table 4. Determination of sultamicillin tosylate in Unasyn tablets

Amount present | Amount Vf;;nd N li;cbvery o

0.1 0.0977 97.7
0.15 0.151 100.67
02 0.201 100.50
0.25 0.251 100.40
0.3 0.298 99.33

Mean 99.72

SD 1.25

RSD 1.26

Table 5. Determination of cefoperazone in Cefobid vial

Alno&?ﬁr;ﬁt 7( Amount found Recovery % ‘
0.2 ‘ 0.205 1025 |
0.4 ‘ 0.394 98.5
0.6 0.608 101.33
0.8 } 0.819 102.38
1.0 i 0.988 98.8
Mean 100.7
SD 1.93
RSD 1.91

capsules, or Ceclor oral suspension packets were
weighed and the average weight was determined,
the contents were mixed and powdered. An ac-
curately weighed portion of the powder was dissol-
ved in 100 ml of the mobile phase with the aid of
ultrasonic bath, then filtered to 100 ml volumetric
flask and completed to volume. Different aliquots
were transferred to 10 ml volumetric flasks and
completed as under procedure A.
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Table 6. Determination of cefaclor in Ceclor capsules and Ceclor oral suspension packets

Ceclor capsules Ceclor oral suspension
Conc. Conc. Recovery Conc. Conc. Recovery
present found % present found %
0.2 0.196 98.0 0.2 0.205 102.5
0.4 0.397 99.25 0.4 0.396 99.0
0.6 0.609 101.4 0.6 0.605 100.83
0.8 0.81 101.25 0.8 0.805 100.63
Mean 99.98 100.74
RSD 1.42 1.23

RESULTS AND DISCUSSION

The chromatogram shown in Figure 1 in-
dicates the possibility of separation of p—hydroxy-
phenylglycin,\ sulbactam, sultamicillin tosylate, ce-
faclor, ampicillin, salicylamide and cefoperazone
with the retention times 0.8, 1.45, 2.1, 2.8, 4.6, 5.8,
and 7.9 min, respectively. These drugs were detec-
ted at 230 nm and 0.1 aufs. Salicylamide, which
has suitable retention time and absorption under
these conditions was used as an internal standard.
Degradation products or manufacture precursors as
phenylglycin, 6APA and 7-ACA, also do not
interfere with the determination, but they appear as
one peak at 1.1 min. Figure 2 shows authentic
mixture of cefoperazone and sulbactam spiked with
two expected impurities. Figure 3—a shows authen-
tic mixture of sulbactam and ampicillin. 6APA was
detected in Unasyn vials as shown in Figure 3-b
and also detected in Unasyn tablets with sulbactam
and ampicillin which claimed to contain sultamicil-
lin tosylate only, Figure 3—c. The 7ACA not expec-
ted to be present in these drugs and phenylglycin
shows no absorption at 230 nm and detector sen-
sitivity 0.1 aufs.

The plots of peak area ratios Y to concent-
rations X in mg% were found to be linear within
the concentration range 0.1-0.5, 0.1-0.9, 0.1-0.8,
0.1-1 and 0.1-1 mg% for sulbactam, sultamicillin
tosylate, cefaclor, ampicillin and cefoperazone, re-
spectively. Figure 4 shows different concentrations
of cefoperazone and the same concentrations of
salicylamide.

Regression analysis of the data of each com-
ponent gave the slope, intercept and correlation
coefficient for each calibration curve, Table 1. The
validity of the listed regression equations was
tested by the assay of authentic mixtures containing

known quantities of sulbactam and ampicillin or
cefoperazone in ratios equal to those claimed in
commercial dosage forms. The results in Table
2 showed good accuracy and precision as shown
from percentage recovery and relative standard
deviation, 1.41-3.28%.

The proposed method was applied successful-
ly to Unasyn vials and tablets, Cefobid vials,
Ceclor capsules and oral suspension packets (Tab-
les 3-6) without any interference from the ex-
cipients, additives or the coloring matter present in
Ceclor suspensions.

Moreover, the method is highly sensitive, time
saving and could be used in quality control of
antibiotics in the pharmaceutical preparations con-
taining these mixtures.
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