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Cefaclor, 3chloro-7-D-(2-phenylglycinamido)-3cephem-4carboxylic acid 
(Fig:-lA), is a new oral cephalosporin antibiotic. Its advantages over a common- 
ly used oral cephalosporin, cephalexin, include a higher activity in vitro against 
Hemophilus infiuenzae, Enterobacteriaceae and Aleisseriti gonorrhoeae [ 1, 23 - 
Cefaclor has been shown to be effective in the treatment of respiratory and 
urinary tract infection, and skin infection [3]. In pediatric patients, it is most 
useful for the therapy- of acute otitis media, secondary to nontypable beta- 
lactamase producing Hernophitus influenzae and unresponsive to ampicillin or 
amoxicillin 143 _ It has been suggested that plasma concentration of an oral 
cephalosporin should -be monitored in patients with impaired gastrointestinal 
absorption, unstable or compromised renal function, and poor compliance 
1% 61. 

A B 
cool-i cool-l 

0 
N \ =’ =I?-. 0 

N\ 
CH,OOCCH, 

“r’H2 NH2 
I 

GH; CHCONH 
-7 

S CsH5CHCONH S 

Fig. 1. $kmical structures of cefaclor (A) and cephaloglycin (W- 

Most studies h&e utilized a microbiological assay for the measurement of 
cefaclor in biologic fluids. A high-performance liquid chromatographic(HPLC) 
technique for cefaclor is not readily available for wide tie because two reports 
[7,8] have appeared only in German. 

This report describes a rapid, simple, sensitive, specific and reproducible 
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HPLC method for cefaclor, using cephaloglycin (Fig. 1B) as an internal stan- 
dard_ To demonstrate its clinical utility, plasma and urinary concentrations of 
cefaclor in a normal subject are presented_ 

3LMi’ERIALs AXD METHODS 

Chenticals and reagents 
Cefaclor, cephaloglycin and tobramycin were obtained from Eli Lilly (India- 

napolis, IN, U_S__4_), carbenicilhn from Roerig (New York, NY, U-S-A_), gen- 
tamicin from Schering (KeniIworth, NJ, U_S_A_), ampicillin from Wyeth Lab. 
(Philadelphia, PA, U_S.A_), and chloramphenicol from Parke Davis (Ann Arbor, 
MI, U_S_A_)_ Methanol (glass distilled) HPLC grade, was purchased from Mal- 
linckrodt (Paris, KY z U.S.A.)_ 

Chromatographic equipment and conditions 
The reversed-phase HPLC system consisted of Con&a Metric pump II G 

(Laboratory Data Control, Riviera Beach, FL, U.S.A.), PBondapak Cls column, 
30 cm X 3-9 mm, 10 pm (Waters Assoc., Milford, MA, U-S-A_), analytical fixed- 
wavelength UV detector, Model 153 (Beckman Instrumentst Fullerton, CA, 
U-S-A.) and a recorder, Series 5000 (Fisher Recordall, Houston Instruments, 
Houston, TX, USA). 

Acetic acid (0.5%) was added to methanol-water (20~80) to prepare the 
mobile phase, which was pumped at a flow-rate of 2 ml/mm_ Chart speed of the 
recorder was set at 0.2 in./min. 

Standards 
Cefaclor (10 mg) and cephaloglycin (10 mg) were each dissolved in distilled 

water (10 ml) to yield a concentration of 1 mg/ml_ Appropriate amounts of 
cefaclor solution were added to the plasma to give cefaclor concentrations of 
O-5, 1, 2, 3, 5, 10, 15, 20 and 30 gg/ml_ Concentrated urine samples were di- 
luted with distilled water to yield the same concentrations of cefaclor. Both 
plasma and urine samples contained 2.5 pg of cephaloglycin. All samples were 
stored at -20°C. 

Assay procedure 
Plasma or urine samples (100 ~1) containing known amounts of cefaclor and 

cephaloglycin were placed in polypropylene microcentrifuge tubes. Methanol, 
200 ~1 was then added to the mixtur e. The resulting mixture was vortexed for 
5 set and then centrifuged at 9360 g for 10 min. The supematant was trans- 
ferred to another set of polypropylene test tubes and evaporated at room tem- 
perature under a gentle stream of nitrogen_ The residue was dissolved in 100 ,crl 
of mobile phase, vortex mixed for 30 set, and 50 ~1 of this were injected into 
the HPLC column. The detector was set at 0.005-0.02 a_u.f.s_ (wavelength 
254 nm). 

Caicula tions 
The concentrations of cefaclor in the unknown plasma and urine samples 

were calculated by comparing the cefaclor:cephaloglycin peak height ratios 
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w@th those obtained from_ cefaclor standard. curves for plasma and urine. 

Recovery and precision 
Cefaclor waS added to drug-free plasma and urine and then analyzed by the 

method described above but without any added internal standard_ Fifty micro- 
liters of the supematant were injected and peak heights corresponding to cefa- 
clor measured_ Absolute recovery was calculated by comparing these peak 
heights obtained by direct injection of pure standards. 

Precision of the method was evaluated by repeated analysis of plasma and 
urine standards containing cefaclor and cephaloglycin concentrations of 20,lO 
and 1 fig/ml. These samples were analyzed five times. 

Drug interference 
Commonly used antibiotics such as gentamicin (10 pg/ml), tobramycin 

(10 pglml), carbenicillin (15 pglml), ampicillin (20 pg/ml) and chlorarnphenicol 
(20 pg/ml) were tested using this method for potential interference with 
cefaclor and ce;ihalogl>-rin. 

Clinical aFplig:ation 
A norms adult volunteer (age 30) received a single dose of cefaclor 1 g, 

orally (four capsules of Ceclor@, 250 mg, Eli Lilly). Blood samples were ob- 
tained at 0, 0.5, 1_0,1_5,2_0,3_0,4.0 and 6.0 h following drug administration_ 
Total urine volumes were collected at 0, 1_5,2.0,3.0,4.0, 5.0,6_0,9_0,12,14, 
17, 20.5, 21 and 24 h after drug administration_ The specimens were stored at 
-20°C and analyzed within three days. 

RESULTS AND DISCUSSION 

Typical chromatograms of cefaclor and cephaloglycin in plasma and urine 
are shown in Fig. 2_ Detector response (peak height) was linear (correlation co- 
effrcients > 0.99) over O-5-30 I.rg/ml concentration range for cefaclor, with ail 
curves passing through origin. Peak height ratios of cefaclorxephaloglycin were 
also linear over the same concentration range. 

The retention times for cefaclor and cephaloglycin were 3.75 and 5.95 min, 
respectively_ Cefaclor was detectable at 0.5 pg/ml in both plasma and urine. 
Recovery of cefaclor and cephaloglycin ranged from 94-10270 and the coeffi- 
cient of variation for identical samples varied from ~-WI_ The assay was spe- 
cific in that commonly used antibiotics (gentamicin, tobramycin, carbenicillin, 
ampicillin and chlorarnphenicol) did not interfere -with its measurement_ 
Cefaclor was stable in plasma and urine under the storage conditions. 

Fig. 3 shows the plasma concentrations of cefaclor at various times following 
the drug administration_ Cefaclor peak plasma concentration of about 22 Mg/ml 
with a l-g dose in the present study is proportional to 6 pg/ml achieved with a 
250-mg dose [9] and 11-12.5 pg/ml with a 500-mg dose [lo-121 but lower 
than 27.3 pg/ml [&3] and 34.6 pg/ml [14] with a l-g dose. As in other studies 
113, 141, the plasma concentration of cefaclor at 6 h following the l-g dose 
was-undetectable (< 0.5 pg/ml). Elimination half-life of about 43 min is similar 
to the reported values of 40+0 min in normal subjects 14, g-15] _ 

. 
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Fig. 2. Chromatograms of cefaclor (A) and cephaloglycin (B) in plasma and urine (A, 20 
ml; B, 25 pg/ml)_ 0.01 a.u.f_s_ 

Fig_ 3- Plasma concentrations of cefaclor following a l-g oral dose. 

Fig_ 4_ Cumulative urinary excretion of cefaclor following oral administration of 1 g ce- 
faclor. 
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do&is Sho& i&l&g: 4‘_~About 63% 'bf-.~~:-d.~~_e~was.:excreted-~~:the first 
.6 -h:while--7j%.was-recovered.lwith~ 24,h.~r-~~~~:ior-~~inistr;ation; -'Jl?lis 

.firding is $ohs@e$ wit+‘%-ur+& reCo~e~~.of.~~~~t~7o%_-i~~6;~-[9]~,~5OC'in 

4-h [12],65Y- o in 9.h 1131, znd 5~7096~‘in 8 hl[l5]‘-foUow&ig the dose; the 
percent ekreted in the u&e Was Ijighe th& valuei (45-53%-w-24 h) repoikd 
.intwootherstudies [11,14]. .: 

The method described has proven simple, rapid, r&roducible, sensitive and 
specific for the determination of cefaclor in plasma and urine_ Tbe~small sample 
size r&&xi in the procedure makes it &itable for monitoring cefaclor concen- 
tration iir- pediatric patients or forptirforming @harmacokinetic studies which 
require multiple samples of biologic fluids. 
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