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ASSAY OF THE ANTI-INFLAMMATORY COMPOUND CGS 5391B 
IN BLOOD PLASM4 BY AUTOMATED HPLC 

T.A. Thompson, C.H. Borman, .J.D. Vermeulen and R. Rosen 

CIBA-GEIGY Corporation 
Ardsley, New York, 10502 

Research Department, Pharmaceuticals Division 

ABSTRACT 

An automated HPLC method for the quantitative determination 
of the anti-inflammatory compound CGS 5391B in blood plasma was 
devised and tested. The method provides quantitation in the con- 
centration range of 1 to 200 pg/ml of drug in plasma, with an 
average recovery of 96.9 2 6.0%. 

INTRODUCTION 

CGS 5391B is the sodium salt of 7-chloro-N-(3,4-dichloro- 

phenyl)-2,3,4,5-tetrahydro-5-oxo-l-benzothiepin-4-carboxamide-l,1- 

dioxide. The structural formula is shown in Figure 1. CGS 5391B 

is presently being tested for the treatment of arthritis. Reversed 

phase HPLC proved to be an effective means for quantitative deter- 

mination of the compound in blood plasma. 
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4. Na 

CGS 5391B 

F 

CGS 508% ( I n t e r n a l  S t a n d a r d 1  

FIGURE 1: S t r u c t u r a l  formulas .  

gTERIALS 

Chemicals and Reagents  

S o l u t i o n s  o f  CGS 5391B (0.2 and 2.0 mg/ml) and o f  t h e  i n t e r -  

n a l  s t a n d a r d  CGS 5089A (0.25 mg/rnl) were p r e p a r e d  i n  a b s o l u t e  

e t h a n o l  and s t o r e d  i n  a r e f r i g e r a t o r .  The pH 5 b u f f e r  used for 

e x t r a c t i o n s  was f r e s h l y  p repa red  each  week by mixing 0.1 M c i t r i c  

a c i d  and 0.1 M Na2HP04 s o l u t i o n s  i n  t h e  volume r a t i o  o f  1.00 t o  

1.06. CGS 5089A s o l u t i o n  w a s  added t o  t h e  e x t r a c t i o n  b u f f e r  t o  

p r o v i d e  a c o n c e n t r a t i o n  of 10 ug/ml of  t h e  i n t e r n a l  s t a n d a r d .  

The b u f f e r  used f o r  chromatography w a s  7.0 g o f  KH2p0.1, p e r  l i t e r  

of  w a t e r ,  a d j u s t e d  t o  pH 2.9 w i t h  85% H3PO4. This b u f f e r  was 
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mixed w i t h  g l a s s  d i s t i l l e d  a c e t o n i t r i l e  (Burdick and Jackson Lab- 

o r a t o r i e s  Inc . )  i n  t h e  volume r a t i o  of 35:65 and passed through 

a n  0.5 ~1 f i l t e r  (Mi l l ipore  FH) which was prewetted w i t h  a c e t o -  

n i t r i l e .  Glass d i s t i l l e d  chloroform (Burdick and Jackson I a b o r -  

a t o r i e s  I n c . ) ,  HPLC grade methanol ( F i s h e r  S c i e n t i f i c  Co.) and 

house d i s t i l l e d  water  were used. 

Chromatograph 

The chromatography system c o n s i s t e d  of  a Waters A s s o c i a t e s  

Model 710A I n t e l l i g e n t  Sample Processor ,  Model 6000A Solvent  

Del ivery  System, Model 440, 254 mu Absorbance D e t e c t o r ,  and a 

Hewlett-Packard Model 33858 Automation System f o r  p l o t t i n g  and 

i n t e g r a t i o n .  A Whatman pre-column f i l l e d  w i t h  Du Pont Perma- 

phase packing and a Du Pont 250 x 4.6 nun Zorbax 10 p C 8  column 

w e r e  used. Instrument  paramenters  were: sample processor  - 15 ~ 1 1  

i n j e c t i o n  volume, run t i m e  6 minutes ;  pump - f low rate 2.0 ml/min; 

d e t e c t o r  - s e n s i t i v i t y  0.005 AUFS; i n t e g r a t o r  - c h a r t  speed 1.00 

cm/min, zero  10% of s c a l e ,  a t t e n u a t i o n  2 t o  t h e  t h i r d  power, s l o p e  

s e n s i t i v i t y  z e r o ,  area r e j e c t  99980 changed t o  10 a t  1.8 min, s t o p  

a t  7.0 min. 

METHODS 

An a l i q u o t  (0.5 ml) of each  plasma f o r  a n a l y s i s  and s i x  t o  

e i g h t  a l i q u o t s  of c o n t r o l  plasma f o r  c a l i b r a t i o n  s t a n d a r d s  were 

p i p e t t e d  i n t o  40 m l  screw-cap c e n t r i f u g e  tubes.  CGS 5391B s t o c k  

s o l u t i o n s  w e r e  added t o  t h e  c a l i b r a t i o n  s tandard  tubes.  One m l  

of e x t r a c t i o n  b u f f e r  c o n t a i n i n g  i n t e r n a l  s t a n d a r d  was added t o  

each plasma, followed by 10 m l  of chloroform. The t u b e s  were 
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201 8 THOMPSON ET AL. 

c l o s e d  w i t h  t e f l o n - l i n e d  s c r e w  c a p s  and r o t a t e d  15 m i n u t e s  a t  15 

KPM. The phases  were  s e p a r a t e d  by c e n t r i f u g a t i o n  f o r  10 m j n u t e s  

a t  1300-1400 RPM. 

The uppe r ,  aqueous  l a y e r  and a s s o c i a t e d  s o l i d s  were removed 

by a s p i r a t i o n .  The c h l o r o f o r m  extracts  ( c a  9 m l )  we re  t r a n s f e r r e d  

i n t o  1 2  m l  c e n t r i f u g e  t u b e s  and e v a p o r a t e d  t o  d r y n e s s  unde r  n i t r o -  

g e n ,  w i t h  a b a t h  t e m p e r a t u r e  of 45-55O C. To e a c h  t u b e  was added 

2.0 ml o f  a c e t o n i t r i l e  and t h e  t u b e s  were v o r t e x e d  f o r  5 s econds .  

To a l l o w  complete  d i s s o l u t i o n  o f  t h e  d r u g ,  r e s i d u e s  from human and 

monkey plasma r e q u i r e d  s t o r a g e  f o r  1.5 h o u r s  a t  room t e m p e r a t u r e ,  

o r  o v e r n i g h t  i n  a f r e e z e r  b e f o r e  f u r t h e r  p r o c e s s i n g .  A d i f f e r e n t  

p r o c e d u r e  was n e c e s s a r y  for  rat p l a s m .  R e s i d u e s  from ra t  plasma 

d i s s o l v e d  r e a d i l y  b u t  t h e  accompanying CGS 53918 was s u b j e c t  t o  

decompos i t ion .  The r e a s o n s  f o r  t h e  o b s e r v e d  d i f f e r e n c e s  are n o t  

known. R e c o n s t i t u t e d  r e s i d u e s  from rat plasma were e i t h e r  chrom- 

a t o g r a p h e d  immedia t e ly  o r  s t o r e d  i n  a f r e e z e r  and t h e n  chromato-  

graphed w i t h  a maximum i n t e r v a l  o f  two h o u r s  a t  room t e m p e r a t u r e .  

The r a t i o  o f  peak areas f o r  CCS 5391B t o  i n t e r n a l  s t a n d a r d  

were c a l c u l a t e d  and l i n e a r  least  s q u a r e s  c u r v e  f i t t i n g  was c a r r i e d  

o u t  w i t h  t h e  c a l i b r a t i o n  d a t a .  C o n c e n t r a t i o n  v a l u e s  for r h e  un- 

knowns were t h e n  c a l c u l a t e d  from t h e  s l o p e  o f  t h e  r e g r e s s i o n  l i n e .  

The c o m p o s i t i o n  of t h e  HPLC peak c o r r e s p o n d i n g  t o  CGS 5391B 

i n  t h e  plasma of dosed p a t i e n t s  was examined. A Waters Associates 

C - 1 8  Sep-Pak C a r t r i d g e  was washed by p a s s i n g  t h r o u g h  i n  s u c c e s s i o n  

3 x 5 m l  o f  a c e t o n i t r i l e ,  3 x 5 m l  o f  me thano l  and 3 x 5 m l  of 

water. The c a r t r i d g e  was a l lowed  t o  d r a i n  between p o r t i o n s .  Ap- 

p r o x i m a t e l y  100 m l  o f  chromatograph e l u a t e  c o n t a i n i n g  a b o u t  10 pg 
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o f  a p p a r e n t  CGS 53918 was o b t a i n e d  by r e p e a t e d  c o l l e c t i o n s .  The 

e l u a t e  was d i l u t e d  t h r e e  f o l d  w i t h  water and passed  th rough  t h e  

washed Sep-Pak c a r t r i d g e ,  wh ich  w a s  t h e n  r i n s e d  w i t h  3 x 5 m l  of 

water. Re ta ined  materials were t h e n  e l u t e d  w i t h  2 m l  o f  methanol .  

The Sep-Pak e l u a t e  w a s  compared w i t h  a u t h e n t i c  d r u g  by  HPLC i n  

t h r e e  ch romatograph ic  sys t ems :  (1) m e t h a n o l / w a t e r  (60 :40 )  on 

App l i ed  S c i e n c e  L a b o r a t o r i e s  Inc.  L i c h r o s o r b  C - 1 8 ;  ( 2 )  me thano l /  

w a t e r l a c e t i c  a c i d  (80:20:1) on Waters A s s o c i a t e s  p Bondapak Pheny l ;  

and ( 3 )  methy lene  c h l o r i d e  on E .  Merck L i c h r o s o r b  S i  60. 

RESULTS AND DISCUSSION 

CGS 53918 and t h e  i n t e r n a l  s t a n d a r d  CGS 50896 are c h e m i c a l l y  

r e l a t e d  ( F i g u r e  1) b u t  are s u f f i c i e n t l y  d i f f e r e n t  i n  s t r u c t u r e  t o  

permit good r e s o l u t i o n  by r e v e r s e d  phase  HPLC. A r e p r e s e n t a t i v e  

chromatogram showing d i s t i n c t ,  w e l l - r e s o l v e d  peaks  f o r  t h e  two 

compounds i s  shown i n  F i g u r e  2. E x t r a c t s  o f  b l a n k  plasma showed 

no s i g n i f i c a n t  i n t e r f e r e n c e ,  and chromatograms of samples  from 

dosed  humans and a n i m a l s  were similar t o  t h a t  shown i n  F i g u r e  2. 

S i x  t o  e i g h t  c a l i b r a t i o n  s t a n d a r d s  were  p r e p a r e d  on e a c h  

a n a l y s i s  day  t o  b r a c k e t  and t h o r o u g h l y  c o v e r  t h e  e x p e c t e d  r ange  

o f  unknowns ( F i g u r e  3) .  The s l o p e s  o f  r e g r e s s i o n  l i n e s  o b t a i n e d  

on  d i f f e r e n t  o c c a s i o n s  were i n  good a g r e e m e n t ,  i n t e r c e p t  v a l u e s  

were i n s i g n i f i c a n t  and t h e  c o r r e l a t i o n  c o e f f i c i e n t s  d e m o n s t r a t e d  

good d e f i n i t i o n  o f  t h e  c a l i b r a t i o n  c u r v e s  (Table  1 ) .  

The a s s a y  p r o c e d u r e  was f u r t h e r  t e s t e d  by b l i n d  a n a l y s i s  of 

human plasma samples  t o  which 1.2 t o  75.0 ug/ml o f  CGS 5391B had 

been  added.  Sp iked  plasma of e a c h  c o n c e n t r a t i o n  was d i v i d e d  i n t o  
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CGS 5089A 

THOMPSON ET AL. 

CGS 53918 

Injection 

FIGURE 2: Chromatogram of an extract of monkey plasma containing 
10 ug/ml of CGS 5391B. 

CGS 5391B ( I g J m l )  Added to Plasm 

FIGURE 3: A typical standard curve €or the assay of CGS 539LB i n  
human plasma. 
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TABLE 1 

CGS 5391B Assay C a l i b r a t i o n  Data 

Number of Average 5 R e l a t i v e  Standard Devia t ion  I Plasma Analys is  C o r r e l a t i o n  
Occasions Sloue I n t e r c e p t  C o e f f i c i e n t  

Human 13 0.0946 2 9 -0.08 86 0.9988 f. 0.1 

Rat 10 0.0934 ? 4 -0.12 ? 69 0.9986 2 0.1 

Cynomo l g  us 4 0.0817 ? 6 0.06 ? 41 0.9994 ? 0.0 
monkey 

a l i q u o t s  f o r  r e p l i c a t e  a n a l y s e s  t o  a l l o w  assessment  o f  p r e c i s i o n  

as w e l l  as accuracy.  The r e s u l t i n g  samples were number coded i n  

random sequence and f rozen  t o  await a n a l y s i s .  

were made known t o  t h e  a n a l y s t  on ly  a f t e r  t h e  a s s a y  results were 

recorded. S i m i l a r  experiments  w e r e  done on t h r e e  occas ions  and 

t h e  results demonstrated good accuracy  and good p r e c i s i o n  (Table  2) .  

The c o n c e n t r a t i o n s  

The i d e n t i t y  and homogeneity of t h e  CGS 5391B HPLC peak from 

plasma of  dosed p a t i e n t s  w a s  e s t a b l i s h e d  by comparing t h e  c o l l e c t e d  

peak material t o  a u t h e n t i c  compound by HPLC i n  t h r e e  systems of  

d i v e r s e  n a t u r e ,  as descr ibed  previous ly .  The recovered material  

gave a s i n g l e  peak corresponding i n  r e t e n t i o n  t o  a u t h e n t i c  

CGS 53918 i n  a l l  systems. 

The v a l i d a t i o n  s t u d i e s  showed t h a t  t h e  a s s a y  provides  s u f f i -  

c i e n t  accuracy  and p r e c i s i o n  f o r  pharmacokinet ic  s t u d i e s  of CGS 

5391B i n  plasma. The b l i n d  v a l i d a t i o n  d a t a  i n d i c a t e d  s a t i s f a c t o r y  

performance i n  t h e  1 t o  75 Pglml c o n c e n t r a t i o n  range ,  w h i l e  t h e  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
8
:
2
0
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



2022 

CGS 5391B Number of  Recovery ?. R e l a t i v e  
Added (ug/ml)  Ana lyses  S t a n d a r d  D e v f a t i o n  

1.2 3 102.7 2 4 . 5  
1.8 3 100.0 ?. 6.0 
3.0 3 99.0 k 5.6 
4.4 3 95.0 ? 3.8 
5.0 3 94.7 ? 3.2 
6.0 9 92.6 f. 5 . 1  

17.5 3 87.3 t 2.4 
18.0 3 99.7 2 6.4 
55.0 3 91.3 ? 1.3 
75.0 5 107.0 ? 1.9 

38 96.9 ? 6.0 
- 

THOMPSON ET AL. 

TABLE 2 

P e r c e n t  R e c o v e r i e s  f o r  B l i n d  A n a l y s i s  o f  

Human Plasma Spiked w i t h  CGS 5391.B 

l i n e a r i t y  and p r e c i s i o n  of c a l i b r a t i o n  c u r v e s  showed t h e  method 

performed w e l l  up t o  200 ug/ml.  The use  of a n  a u t o m a t i c  sample 

i n j e c t o r  and e l e c t r o n i c  i n t e g r a r o r  proved v e r y  c o n v e n i e n t  because  

t h e  chromatography r e q u i r e d  o n l y  i n f r e q u e n t  a t t e n t i o n ,  and t h e  

p r e p a r a t i o n  of a d d i t i o n a l  s amples  c o u l d  b e  done c o n c u r r e n t l y  w i t h  

o p e r a t i o n  of  t h e  chromatograph.  
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