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ABSTRACT 

Both scopolamine and 1 i docai  ne ( t h e  i n t e r n a l  s tandard)  go t  

adsorbed on to  sodium ca rboxymethy l ce l l u lose  and m i c r o c r y s t a l l i n e  

c e l l  u l  ose, which a r e  commonly added t o  t h e  tab1 e ts /capsu les  as 

e x c i p i e n t s .  

about 42% o f  scopolainine and 45% o f  l i d o c a i n e  go t  adsorbed. 

carboxymethy lce l l  u l o s e  by i t s e l  f, adsorbed bo th  drugs about 26.2 t imes  

more than m i c r o c r y s t a l l i n e  c e l l u l o s e ,  when compared on the  b a s i s  o f  

same we igh ts .  I f  h y d r o c h l o r i c  a c i d  was used i n  the  e x t r a c t i o n  

procedure, bo th  scopolaini ne and 1 i doca ine  go t  desorbed and reco)rery was 

q u a n t i t a t i v e .  

I n  one t a b l e t  formula which conta ined bo th  adsorbents, 

Sodium 

BACKGROUND 

Sodium carboxyrne thy lce l lu lose  and m i c r o c r y s t a l l i n e  c e l l u l o s e  a r e  

very  commonly used e x c i p i e n t s  f o r  t a b l e t s  and capsules. 

adsorp t ion /complexat ion  p r o p e r t i e s  o f  sodium ca rboxy ine thy l ce l l u l  ose i n  

s o l u t i o n s  have been r e p o r t e d  (1-2).  

i n v e s t i g a t i o n s  was t o  q u a n t i f y  scopolamine hydrobromide which was 

The 

The purpose o f  these 
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2402 PRAMAR AND DAS GUPTA 

adsorbed on to  m i c r o c r y s t a l  1 i n e  c e l l u l o s e  and sodium 

carboxymethyl c e l l  u l  ose i n  tab1 e ts .  

MATERIALS AND METHODS 

A l l  t he  chemicals and reagents were USP-NF o r  Chemicals and Reagents: 

ACS q u a l i t y  and were used w i t h o u t  f u r t h e r  p u r i f i c a t i o n .  Scopolamine 

hydrobromide was purchased f rom City Chemical Company, New York, NY, 

and l i d o c a i n e  hyd roch lo r i de  i n j e c t i o n  (4%) was o f  a commercial l o t  by 

LyphoMed, Rosemont, I L .  

Apparatus: 

equipped w i t h  a u n i v e r s a l  i n j e c t o r  (Rheodyne Model 71251, a m u l t i p l e  

wavelength d e t e c t o r  ( S c h o e f f e l ' s  SF 770, Kra tos ,  I nc . )  and a reco rde r  

(Omniscr ibe 5213-12, Houston Instruments,  A u s t i n )  was used. A m i c r o  

c18 Column (Waters Associates,  30 cm x 3.9 mn i .d.1 was the  

s t a t  i on a ry  p h a s e . 
Chromatographic Cond i t i ons :  

(34 % v /v )  and 0.0066 M oc tanesu l fon i c  a c i d  i n  water.  

(t - 0.05). 

(3 )  by Walters, b u t  i t  does n o t  app ly  t o  the  q u a n t i t a t i o n  o f  

scopolamine when adsorbed on to  t h e  e x c i p i e n t s .  

inl/min., the  wavelength was 220 nm ( s e n s i t i v i t y  0.1 AUFS), t he  c h a r t  

speed was 30.5 cm/hr and t h e  temperature was ambient. 

P repara t i on  o f  Stock and Standard So lu t i ons :  A stock s o l u t i o n  o f  

scopolamine hydrobromide was prepared f r e s h  every  day by d i s s o l v i n g  

20.0 mg o f  t h e  powder i n  enough water  t o  make 100.0 m l  o f  t he  s o l u t i o n .  

A stock s o l u t i o n  o f  l i d o c a i n e  hyd roch lo r i de  ( t h e  i n t e r n a l  s tandard)  was 

prepared by d i l u t i n g  a commercial i n j e c t i o n  o f  t h e  drug ( s tepw ise )  w i t h  

water t o  c o n t a i n  40.0 pg/ml o f  t he  drug. The standard s o l u t i o n s  were 

A high-pressure l i q u i d  chromatograph (Waters ALC 202) 

The mob i l e  phase con ta ined  ace ton i  t r i l e  

The pH was 3.5 

Th is  mob i le  phase and t h e  assay method have been r e p o r t e d  

The f l o w  r a t e  was 1.0 
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QUANTITATION OF SCOPOLAMINE HYDROBROMIDE 2403 

TABLE 1 

THE FORMULA OF TABLETS 

Name o f  t h e  Brand Name, Q u a n t i t y  
I n g r e d i e n t  ( i f  a p p l i c a b l e )  Manufac turer  pe r  100 

tab1 e t s  

1. 

2. 

3 .  

4. 

5. 

6. 

7. 

a. 

9. 

Scopol ami ne HBr  

C r y s t a l  1 i z e d  
dextrose-ma1 t o s e  

M i c r o c r y s t a l  1 i ne 
c e l l  u l  ose 

P o l y v i n y l  
p y r r o l  i done  K-15 

As above, XL 

City Chemical 

Emdex Edward Mendel 

Emcocel Edward Mendel 

PVP K-15 GAF Corp. 

PVP XL GAF Corp. 

Fumed S i  1 i c a  

Sodium carboxy- 
methyl  c e l l  u l  ose 
( o r  croscarmel 1 ose 
sod i  um 1 

Magnesi um 
s t e a r a t e  

F D & C Blue # 1  
(11% Lake) 

co . 
co. 

co. 

HDK-N20 Wacker Chemical Co. 

Ac-Di-Sol FMC Corp. 

Ruyer Chemical 

Warner J e n k i  nson 

40 mg 

14.71 g 

4.13 g 

198 mg 

107 mg 

10 mg 

346 mg 

98 mg 

3.5 mg 

prepared ( i )  e i t h e r  by m i x i n g  2.0 m l  o f  the  stock s o l u t i o n  o f  scopo 

w i t h  6.0 m l  o f  t he  stock s o l u t i o n  o f  t he  i n t e r n a l  standard, o r  ( i i )  

same as above, except a 0.2 in1 q u a n t i t y  o f  S1N HC1 was a l so  added. 

E x t r a c t i o n  From Tab le ts :  The t a b l e t  formula i s  presented i n  Table 

F i v e  t a b l e t s  (each t a b l e t  c o n t a i n i n g  0.4 mg o f  scopolamine 

ami ne 

hydrobromide) were weighed and ground t o  a f i n e  powder. 

mixed w i t h  10 m l  o f  water,  1.0 m l  o f  d N  HC1 ( i n  some e x t r a c t i o n s  HC1 

The powder was 
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2404 PRAMAR AND DAS GUPTA 

was n o t  added, t o  prove t h e  adso rp t i on  problem) and 30.0 m l  o f  t he  

stock s o l u t i o n  o f  t h e  i n t e r n a l  standard.  The m i x t u r e  was s t i r r e d  f o r  

3-4 minutes,  f i l t e r e d  ( F i s h e r ' s  9-803-5E f i l t e r  paper) ,  t he  f i r s t  5 m l  

o f  f i l t r a t e  were r e j e c t e d ,  and then the  c l e a r  f i l t r a t e  was c o l l e c t e d  

f o r  ana lys i s .  A d d i t i o n a l  e x t r a c t i o n  exper iments and assays were 

conducted us ing  m ix tu res  o f  scopolamine hydrobromide w i t h  a s i  ng l  e 

i n a c t i v e  i n g r e d i e n t  (Table 1) a t  a t ime, i n  o rde r  t o  determine which 

one(s) i s / a r e  adsorb ing  scopolamine. 

Assay Procedure: A 50 p1 q u a n t i t y  o f  t h e  assay s o l u t i o n  was i n j e c t e d  

i n t o  t h e  chromatograph us ing  the  c o n d i t i o n s  descr ibed. 

an i d e n t i c a l  volume of t he  s tandard  s o l u t i o n  ( w i t h  HC1 i f  t h e  assay 

s o l u t i o n  a l s o  conta ined it, o the rw ise  w i t h o u t  HC1 ) was i n j e c t e d  a f t e r  

t he  sample e lu ted .  The s tandard  s o l u t i o n  conta ined i d e n t i c a l  

concen t ra t i ons  o f  t h e  drug (based on the  l a b e l  c l a i m )  and t h e  i n t e r n a l  

standard. 

Ca lcu la t i ons :  

concen t ra t i ons  o f  scopolamine (31 ,  t h e  r e s u l t s  were c a l c u l a t e d  u s i n g  a 

For comparison, 

Since t h e  r a t i o  o f  peak h e i g h t s  a r e  r e l a t e d  t o  

s imple equat ion :  

where (Rph)a i s  t he  r a t i o  o f  t he  peak h e i g h t s  o f  drug t o  i n t e r n a l  

s tandard  i n  the  assay s o l u t i o n  and (Rphjs t h a t  o f  t he  s tandard  

s o l u t i o n .  

RESULTS AND DISCUSSION 

The r e s u l t s  i n d i c a t e  (Tab le  2, w i t h o u t  HC1) t h a t  scopolamine i s  

adsorbed on to  sodium ca rboxymethy l ce l l u lose  up t o  about 75% ( F i g u r e  

lA), and on to  m i c r o c r y s t a l l i n e  c e l l u l o s e  (%32%). I n  t a b l e t s  wh ich  
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QUANTITATION OF SCOPOLAMINE HYDROBROMIDE 2405 

TABLE 2 

ASSAY RESULTS 

Composit ion Percent o f  t h e  l a b e l  c l a i m  found 

o r  m i x t u r e  H C l a  (see t e x t )  HC1 (see t e x t )  
o f  t h e  t a b l e t ,  With Wi thout  

Tab le ts  (Tab le  1) 57.8 99.9 

Scopolamine w i t h  Mic ro-  68.3 
c r y s t a l 1  i n e  c e l l u l o s e  
o n l y  (Tab le  1) 

Scopolamine w i t h  Sodi urn 24.8 
carboxymethyl c e l l  u l  ose 
o n l y  (Tab le  1) 

100.2 

99.7 

Scopol ami ne w i t h  the  Resu l ts  w i t h  and w i t h o u t  adding HC1 d u r i n g  
o the r  i n g r e d i e n t s  the  e x t r a c t i o n  procedure were s i m i l a r .  The 
(Tab le  1) h e i g h t s  o f  t he  peaks were s i m i l a r  t o  the  

he igh ts  from the  standard s o l u t i o n s .  There 
was no adso rp t i on  o f  scopolamine o r  l i d o c a i n e .  

a When scopolamine was adsorbed, the  peaks from t h e  assay s o l u t i o n s  
were t o o  sho r t .  Even l i d o c a i n e  ( t h e  i n t e r n a l  s tandard)  was 
adsorbed. Therefore,  t he  r e s u l t s  were c a l c u l a t e d  by comparing 
the  peak h e i g h t s  o f  scopolamine of the  assay s o l u t i o n  w i t h  t h a t  
o f  t h e  standard sol  u t i o n .  

con ta ined b o t h  o f  t h e  i n a c t i v e  i n g r e d i e n t s ,  t h e  adso rp t i on  was%42%. 

Even l i d o c a i n e  was adsorbed onto these i n g r e d i e n t s ,  %77% on to  sodium 

carboxymethy lce l lu lose ,  a34% onto  m i c r o c r y s t a l l i n e  c e l l u l o s e  and ~45% 

i n  t a b l e t s .  However, when h y d r o c h l o r i c  a c i d  was used i n  the e x t r a c t i o n  

procedure, bo th  scopolamine and l i d o c a i n e  go t  comple te ly  desorbed and 

the  peak h e i g h t s  were s i m i l a r  ( F i g u r e  lB) t o  the  peak h e i g h t s  from t h e  
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Sample chromatograms. 

hydrobromi de and 1 i d o c a i  ne hyd roch lo r i de  ( t h e  i n t e r n a l  

s tandard) ,  r e s p e c t i v e l y .  Chromatogram A i s  from a m i x t u r e  

c o n t a i n i n g  sodium ca rboxymethy l ce l l u lose  ( m i x t u r e  3, Table 2 )  

when h y d r o c h l o r i c  a c i d  was n o t  used; chromatogram B i s  t h e  

same as A,  except t h a t  h y d r o c h l o r i c  a c i d  was used; and 

chromatogram C i s  f rom a s tandard  s o l u t i o n  ( h y d r o c h l o r i c  

a c i d  was added). For  chromatographic cond i t i ons ,  see t e x t .  

Peaks 1-2  a re  from scopolamine 

standard s o l u t i o n  w i t h  h y d r o c h l o r i c  a c i d  ( F i g u r e  1C). 

from the  standard s o l u t i o n  w i t h o u t  h y d r o c h l o r i c  a c i d  were a l s o  

approximately o f  t h e  same s i z e  as those from the  s tandard  s o l u t i o n  

c o n t a i n i n g  h y d r o c h l o r i c  ac id .  

s o l u t i o n s  were prepared f rom the  pure drugs, i . e .  no adsorbents (sodium 

carboxymethy lce l lu lose  and m i c r o c r y s t a l l  i n e  c e l l u l o s e )  were added. 

o rde r  t o  keep the  e x t r a c t i o n  c o n d i t i o n s  the  same ( f o r  a un i fo rm assay 

The peak h e i g h t s  

Th is  was expected s ince  the  s tandard  

I n  
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QUANTITATION OF SCOPOLAMINE HYDROBROMIDE 2407 

procedure),  h y d r o c h l o r i c  a c i d  shou ld  be added t o  both,  t he  assay and 

the  s tandard  s o l u t i o n s .  

Apparent ly,  h y d r o c h l o r i c  a c i d  caused the  i o n i z a t i o n  o f  bo th  drugs 

(scopolamine and l i d o c a i n e )  , which r e s u l t e d  i n  the  deso rp t i on  process, 

s ince  i o n i z e d  drugs have much l e s s  a f f i n i t y  f o r  non-polar adsorbents. 

The i m p l i c a t i o n s  o f  adso rp t i on  o f  scopolamine i n  t a b l e t s  when taken 

o r a l l y ,  i s  unknown. However, i t  i s  reasonable t o  assume t h a t  d rug  w i l l  

g e t  desorbed i n  t h e  stomach because o f  t he  presence o f  h y d r o c h l o r i c  

a c i d  i n  t h e  g a s t r i c  sec re t i ons .  
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