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ABSTRACT 

In order to dssess the bioequivalency of two USA commercially 

available brands of cephalothin sodium, neutral, USP, a double-blind, 

single-dose, human crossover study was conducted. Serum and urinary 

samples were tested by HPLC assdy, and pharmclcokinetic pdrameters 

were determined by computer analysis. The results revealed that 

both products are bioequivdlent, and support d submission to 

the FDA for a claim of "aqueous biorquivalency" of the new 

Srffin" (Glaxo) brand vs. the standard. 

Hospital cost-containment programs, such as the recent 

DidgnOStiC Related Group (DRG) legislation, necessitates thdt 
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56 W I N G  ET A L .  

Pharmacy & Therapeutic Committees evdluate competitive brdnds of 

identical drugs in order to realize cost savings but without 

sdcrificing quality. Where generic equivdlents are concerned, the 

major bdsis of comparison rests on clinicdl pharmacokinetic studies. 

Cephdlothin sodium for injection, USP (Neutral) has been 

dvdilable in the USA since 1975, but only as d single source 

product (Keflin@/ Lilly). An equivalent produced by Glaxo 

(Sefflna) hdS been marketed in 19 countries for over a decdde. 

The Glaxo product is now avdilable for marketing in the U.S.A. by 

Glaxo Inc. under the sdme tradename ‘Seffin”‘. 

The purpose of this double-blind, single-dose, 

human crossover study was to compare the pharmdcokinetic 

ChdraCteriStiCS and bioequivdlency of both cephalothin products. 

ElETHODS : 

Eight normal male adult volunteers edch received d single 

dose of either 1 g neutral cephalothin sodium mdnufdctured by 

Glaxoa (Seffin” : Lot# GCR2309/A) or Lillyb (Keflinm : Lot# 4GE42.4) 

in part one of the randomized crossover study. Four days ldte, 

they each received a single intravenous dose of the other 

cephalothin product. Fluid and food intake was controlled 

during the trial periods. Each 1 g vial was reconstituted 

with 10 ml of Sterile Water for Injection (per manufacturer’s 

label instructions) and administered manudlly as a direct 

intravenous bolus over d three-minute period. 

Blood samples (10 ml per withdrdwal) were obtdined through d 

heparin lock prior to drug ddministration dnd at 5, 10, 15, 3 0 ,  45, 60 

a -- Eli Lilly & Co. Indianapolis, IN 46285 

b -- Glaxo, Inc. Research Triangle Park, N.C. 27709 
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BIOEQUIVALENCY OF TWO CEPHALOTHIN SODIUMS 57 

and 90 minutes, and at 2, 4, and 6 hours dfter completion of the 

infusion. Blood samples were allowed to clot in their plastic tube, 

and serum was then removed for assay. Urine voids were collected just 

prior to drug ddministrdtion and collection was repeated at intervdls 

of 0-2 hours, -4 hours and 4-6 hours. 

After each dose, serum dnd urindry concentrations of cephalothin 

were measured by a new high-pressure liquid chromdtogrdphy (HPLC) 

assdy having a reproducibility of the calibration curve within 4 % .  

The desacetyl metabolite of cephalothin does not interfere with 

concentrdtions reported by this new assdy technique. 

C 

For each treatment, the serum concentrations of each subject 

from five minutes to two hours after each dose were fitted to a 

bi-exponential curve by log-linear regression . The exponents 

and coeffients were then used as the starting values for the 

NONLIN computer progrdml to derive pharmacokinetic parameters 

from a two-compartment intravenous model. Assessed parameters 

from the intravenous model were area under curve, half-life, 

volume of distribution, and renal and plasma clearance values. 

The statistical analysis by Student 't' test appropriate for two 

treatment crossover trials was used to compare the 

pharmacokinetics of the drugs and dosing days . A difference was 

not regarded as statistically significant unless it had a 

probability of less than 0.05 (P< 0 . 0 5 ) .  

1 

3 

RESULTS : 

Results are displayed in the accompanying tables (see Tables 

I thru IV) and figure. There was d slightly higher mean urinary 

c -- Ayrton J: GDM/83/011 -- The HPLC assay of cephalothin in 
serum and urine from Human Volunteer Study GMH.83.001. Drug 

Metabolism Depdrtment, Glaxo Group Research Ltd. 
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Table I .  

HARDING ET A L .  

Urinary Recoveries of Cephalothin after 1 g. Intravenous Doses of 

Neutral Cephalothin sodium for injection, USP, Produced by 

Glaxo (Seffin") and Lilly (Keflinb) in Seven Male Volunteers. # 

Mean" Percentage Urinary Recovery 

During Period After Dose: 

Product 0-2h 2-4h 4-6h Total (0-6h) * 

Sef f in" 54.0 50.9 1.2 50.1 0.1 20 55.3 50.9 

Keflinw 51.7 20.9 1.0 20.1 0.2 20 52.9 21.0 

# - Data from one subject omitted because of an incomplete 
collection. 

- indicates statistically significant difference (P < 0.05) 

e - Mean 2 S.E.M. 

recovery (see Table I) of cephalothin after the Glaxo prepardtion 

(55.3% vs. 52.9%, P < 0.05), which resulted in a higher mean renal 

clearance value (0.223 l/h/kg VS. 0.197 l/h/kg, P < 0.05). 

However, there were no statistically significant differences in 

urine or serum concentrations (see Tables I1 and 111). 

The remaining derived pharmacokinetic parameters were not 
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BIOEQUIVALENCY OF TWO CEPHALOTHIN SODIUMS 59 

Table 11. 

Urine Concentrations of Cephalothin Following i.v. Administration 

of 1.0 g of Neutral Cephalothin sodium for injection, USP, 

Produced by Glaxo (Seffin") and Lilly (Keflinm) in Seven Male 

Volunteers. # 

. ............................................................... 
Meanf Urine Concentrations (mcg/ml) During 

the Time Period after Administration 

Sef f in" 3916 2897 105 222 12 2 2  

Kefling 4274 2877 92 220 15 2 3  

- All urine samples data from one volunteer were excluded due 
to collection error. 
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Table 111. 

HARDING ET AL. 

Meang Serum Concentrations of Cephdlothin Following 

Administration of 1.0 g 1.v. of NeUtrdl Cephalothin for 

injection, USP Produced by Glaxo (Seffin") and Lilly (Keflina) 

to Eight Male Volunteers. 

0 

5 

0 0 

96.1 +2.1 90.7 24.1 - 

52.2 +2.4 - 59.2 +4.1 - 10 

15 39.2 22.8 37.0 21.9 

30 

45 

60 

90 

120 

19.2 22.5 

10.2 21.2 

5.5 +0.7 - 

1.8 +0.3 - 

0.9 20.2 

18.7 51.4 

9.6 2 0 . 8  

6.7 +1.0 - 

2.4 20.4 

1.0 20.3 

g -- Mean 2 S.E.M. 
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62 H A R D I N G  ET AL.  

Mean Cephalothin Serum Levels Following 1.0 g i.v. 
Neutral Cephalothin for Injection, USP 
(Seff in"7Glaxo and Keflin'/Lilly) 

100 

90 

80 
0, 

5 70 
In 
a, 
?J 60 
_1 

c 5 50 

4 40 
0 

30 

20 

10 

0 

- . 
- 

- m c 

Time after Administration (minutes) 

statistically different between the two cephdlothin prepardtions 

(see Table IV). Statisticdlly significant differences for 

severdl parameters did occur for dosing days, which could 

possibly be attributed to normal physiological vdridtion over 

time4". 

converted to a desdcetyl metabolite, which might explain the 

observed intra-individual vdridtion. 

A large proportion of cephalothin is hepaticdlly 

The doses of both preparations were observed to be well 

tolerated without local or systemic adverse effects. 

CONCLUSION h DISCUSSION: 

The study revealed thdt it is justified to substitute Glaxo's 

brand of neutral cephalothin sodium (Seffin") for Lilly's KeflinB. 
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BIOEQUIVALENCY OF TWO CEPHALOTNIN SODIUMS 63 

The FDA has p u b l i s h e d  a l i s t  en t . i t  l e d  "Approved Prescript-ion 

Drug Products with  Therapeutic Equivalence-4th Edit ion",  which  

m o s t .  st-ates u s e  as a r e f e r e n c e  g u i d e  t ~ o  permi t  g e n e r i c  

s u b s t i t . u t  i o n  b y  d i s p e n s i n g  pha rmac i s t - s .  T h e  r ecen t .  supp lemen t  t o  

t h i s  FDA list. cit.es S e f f i n "  w i t - h  an "AP" symbol,  s i g n i f y i n g  an  

aqueous p a r  e n  t-e r a 1 p r o d  u c t t ha t .  i s " ph a r m a  c e u t. i c a 1 1 y e qu i v a 1 en  t. " 

and f o r  which no b i o e q u i v a l e n c y  p rob lem i s  thought.  t.0 e x i s t .  

Wit-h t h i s  FDA r a t - i n g ,  i t  i s  l e g a l l y  p e r m i s s a b l e  to a l l o w  g e n e r i c  

s u b s t i t u t . i o n  bet.ween t.he Kefl in@ and S e f f i n "  b r a n d s  o f  c e p h d l o t h i n  

sodium, USP. ,  u n l e s s  o t h e r w i s e  p r o h i b i t e d  by  c e r t . a i n  local  

r e g u l a t i o n s .  

Thus, t h i s  r e s e a r c h  s t u d y  S U b S t d f l t i a t e S  the "AP" r d t i n g  f o r  

S e f f i n " ,  and a d d i t i o n a l l y  p r o v i d e s  c l i n i c a l  b i o e q u i v a l e n c y  d a t a  i n  

hUmdn s u b j e c t s .  

S i n c e  Kef l inm is one o f  +he m o s t .  w i d e l y  p r e s c r i b e d  b r a n d s  

o f  f i r s t - - g e n e r a t . i o n  c e p h a l o s p o r i n s  i n  U S A  h o s p i t . a l s  t -oday ,  wit-h 

t.ot.al sa les  e x c e e d i n g  $40 m i l l i o n  i n  1983d, t.he a v a i l a b i 1 i t . y  o f  a 

qua1it .y a l t e r n a t i v e  b r a n d  may o f f e r  t.ho pot .en t . ia1  f o r  s i g n i f i c a n t .  

c o s t - s a v i n g s ,  and  f u l f i l l  the o b j e c t i v e s  o f  DRG 1 e g i s l a t . i o n .  

S i n c e  K e f l i n @  i s  one  o f  t h e  m o s t  w i d e l y  p r e s c r i b e d  b r a n d s  

o f  f i r s t - g e n e r a t i o n  c e p h a l o s p o r i n s  in USA h o s p i t a l s  t o d a y ,  w i t h  

t o t a l  sales e x c e e d i n g  $40 m i l l i o n  i n  1983d, t he  a v a i l a b i l l t y  o f  a 

q u a l i t y  a l t e r n a t i v e  b rdnd  may o f f e r  the  p o t e n t i a l  for s i g n i f i c a n t  

c o s t - s a v i n g s ,  and f u l f i l l  t h e  o b j e c t i v e s  of DRG l e g i s l a t i o n .  
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