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QUANTITATION OF TERBUTALINE SULFATE 
IN PHARMACEUTICAL DOSAGE FORMS 

USING HIGH PERFORMANCE LIQUID 
CHROMATOGRAPHY 

V. Das Gupta 
Department of Pharmaceutics 

University of Houston 
1441 Moursund Street 
Houston, Texas 77030 

A 6  ST RACT 

A s t a b i l  i t y - i n d i c a t i n g  r e v e r s e  phase h igh-per formance l i q u i d  
chromatography method has been developed t o  q u a n t i f y  t e r b u t a l  i ne 
s u l f a t e  i n  pharmaceut ica l  dosage forms. The method i s  accu ra te  and 
p r e c i s e  w i t h  p e r c e n t  r e l a t i v e  s tandard  d e v i a t i o n s  based on 6 read-  
i n g s  o f  0.6 w i t h  an i n t e r n a l  s tandard  ( s a l i c y l i c  a c i d )  and 0.8 
w i t h o u t  an i n t e r n a l  standard. The r e s u l t s  a r e  i n  e x c e l l e n t  agree- 
ment w i t h  t h e  USP-NF method. 
w i t h  t h e  developed method versus 71.3% u J i  t h  t h e  USP-NF method. 

A decomposed sample gave 49.4% r e s u l t s  

INTRODUCTION 

T e r b u t a l i n e  s u l f a t e  ( F i g u r e  1) i s  e x t e n s i v e l y  used a g a i n s t  

b r o n c h i a l  asthma. It i s  commerc ia l ly  s u p p l i e d  as t a b l e t s ,  broncho- 

d i l a t o r  aerosol  f o r  o r a l  i n h a l a t i o n  and i n j e c t a b l e .  

The USP-NF method (1) f o r  a n a l y s i s  o f  t e r b u t a l i n e  i n  t a b l e t s  

and i n j e c t i o n s  i s  based on a c o l o r i m e t r i c  r e a c t i o n  w i t h  4-aminoant i -  
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1066 DAS GUPTA 

HO 

CHCH2NHC(CH 3)3 

HO 
I . 

H2S04 

2 

Figure 1 - Structure of terbutaline sulfate.  

pyrine. Aerosol i s  n o t  an off ic ia l  dosage form. An ion-paired 

high-performance 1 iquid chromatography method (21  for the analysis 

of terbutal i ne using a spectrofluorometer as the detector has been 

recomnended. 

The purpose of these investigations was to develop a s tab i l i ty -  

indicating assay method based on reverse phase high-performance 

l iquid chromatography (without ion-pairing) using a U V  detector which 

i s  available in most of the laboratories. 

MATERIALS AND METHODS 

Chemicals and Reagents - All the chemicals and reagents were ei ther  

LISP-NF or ACS grade and used without further purification. 

terbutaline sulfate ( 3 )  and sal icyl ic  acid (4) powders were used as 

received. All the dosage forms analyzed were from coinmercial lo t s .  

Apparatus - A high-performance l iquid chromatograph (5) attached t o  a 

multiple wavelength detector (6) and a recorder ( 7 1  was used. All pH 

values were determined using a pHmeter (8) .  

The 
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TERBUTALINE SULFATE IN DOSAGE FORMS 1067 

Columns - A microphenyl  column (91 ,  30 cm l o n g  x 3.9 mn i . d .  was 

used. 

Chromatographic C o n d i t i o n s  - The mob i l e  phase con ta ined  8% ( V / V )  o f  

methanol i n  0.02M KH2P04 i n  water .  

1.7% aqueous s o l u t i o n  o f  phosphor ic  a c i d .  

ml/min. 

c o l o r e d  p roduc ts  o f  o x i d a t i o n ) ,  t h e  s e n s i t i v i t y  was 0.04 AUFS, t h e  

c h a r t  speed 30.5 cm/hr, and t h e  temperature was ambient. 

Stock S o l u t i o n s  - A 0.1% s o l u t i o n  o f  s a l i c y l i c  a c i d  ( t h e  i n t e r n a l  

s tandard)  i n  methanol was prepared f r e s h  eve ry  2 weeks. A 0.1% 

s o l u t i o n  o f  t e r b u t a l i n e  s u l f a t e  i n  wa te r  was prepared f r e s h  d a i l y .  

Standard S o l u t i o n s  - The s tandard  s o l u t i o n s  w i t h  o r  w i t h o u t  t h e  

i n t e r n a l  s tandard were p repared  as needed by d i l u t i n g  t h e  s tock  so lu -  

t i o n ( s )  w i t h  water. 

pg/ml o f  t e r b u t a l i n e  s u l f a t e  and 50 u g h 1  o f  s a l i c y l i c  a c i d .  

Assay S o l u t i o n s  - B r o n c h o d i l a t o r  aerosol .  

d i r e c t i o n s ,  t e n  metered doses (each one c o n t a i n e d  0.2 s g  o f  t e r b u t a -  

l i n e  s u l f a t e )  were c o l l e c t e d  i n  a 250 m l  Er lenmyer  f l a s k .  The 

i n t e r n a l  s tandard (0.5 m l  o f  t h e  s tock s o l u t i o n  o f  s a l i c y l i c  a c i d )  

was added and t h e  m i x t u r e  b rough t  t o  volurne (10.0 m l l  w i t h  wa te r  

u s i n g  a v o l u m e t r i c  f l a s k .  

I n j e c t i o n  - A 10.0 m l  q u a n t i t y  o f  t h e  i n j e c t i o n  (1 mg/ml) was mixed 

w i t h  2.5 m l  q u a n t i t y  o f  t h e  s tock  s o l u t i o n  o f  s a l i c y l i c  a c i d  and t h e  

m i x t u r e  b rough t  t o  volume (50.0 m l )  w i t h  water. 

T a b l e t s  - Ten t a b l e t s  were ground t o  a f i n e  powder. A q u a n t i t y  o f  

t h e  powder r e p r e s e n t i n g  10.0 mg o f  t h e  powder was mixed w i t h  0.4 m l  

The pH was a d j u s t e d  t o  d . 6  w i t n  

The f l o w  r a t e  was 2.0 

The d e t e c t o r  was s e t  a t  278 nm (330 nm f o r  d e t e c t i n g  t h e  

The most commonly used c o n c e n t r a t i o n s  were 200 

Using t h e  m a n u f a c t u r e r ' s  
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1068 DAS GUPTA 

of %lN H2SO4 i n  a p e s t l e  mor tar .  

35 m l  o f  water  and 2.5 m l  o f  t h e  s tock s o l u t i o n  o f  s a l i c y l i c  a c i d  was 

added. A f t e r  thorough mix ing,  more wa te r  was added t o  volume (50.0 

m l )  and t h e  m i x t u r e  was f i l t e r e d  (10).  F i r s t  10 in1 o f  t h e  f i l t r a t e  

was r e j e c t e d  and then  c o l l e c t e d  f o r  a n a l y s i s .  

o f  5 and 2.5 mg t a b l e t s ,  t h e  q u a n t i t y  o f  %1N +SO4 was 0.2 and 0.1 

m l ,  r e s p e c t i v e l y .  The i n t e r n a l  s tandard  was n o t  added. The m i x t u r e  

was brought  t o  volume (25.0 m l  f o r  5 mg t a b l e t s  and 12.5 m l  f o r  2.5 

mg tab1 e t s ) .  

Assay Procedure - A 20.0 v l  a l i q u o t  o f  t h e  assay s o l u t i o n  wds i n j e c t e d  

i n t o  the  chromatograph u s i n g  t h e  desc r ibed  c o n d i t i o n s .  

son, an i d e n t i c a l  volume o f  t h e  s tandard  s o l u t i o n  c o n t a i n i n g  200 u g h 1  

o f  t e r b u t a l i n e  s u l f a t e  and 50 pg/ml o f  t h e  s a l i c y l i c  a c i d  (where 

needed) was i n j e c t e d  a f t e r  t h e  assay s o l u t i o n  e l u t e d .  

C a l c u l a t i o n s  - The r e s u l t s  were c a l c u l a t e d  us ing :  

The m i x t u r e  was mixed tho rough ly ,  

F o r  c o n t e n t  u n i f o r m i t y  

For  compari- 

- x 100 = Percen t  o f  t h e  l a b e l  c l a i m  found 
Phs 

where Pha i s  t h e  peak h e i g h t  o r  peak h e i g h t s  r a t i o  ( d r u g / i n t e r n a l  

s tandard)  o f  t h e  assay s o l u t i o n  and Phs t h a t  o f  t h e  s tandard  s o l u t i o n .  

P r e l i m i n a r y  i n v e s t i g a t i o n s  i n d i c a t e d  t h a t  t h e  c o n c e n t r a t i o n s  o f  

t e r b u t a l i n e  s u l f a t e  versus peak h e i g h t s  o r  r a t i o  o f  t h e  peak h e i g h t s  

were l i n e a r  between 2-7 u g  o r  100-350 u g h 1  o f  t h e  drug. 

Other Experiments - S o l u t i o n  i n  d e x t r o s e  5% i n j e c t i o n .  

s o l u t i o n  o f  t e r b u t a l i n e  s u l f a t e  i n  dex t rose  5% i n j e c t i o n  (11) was 

prepared and assayed i n i t i a l l y  and a f t e r  24 and 96 hours o f  s t o r a g e  

a t  25" (+ 1'). 

A 200.0 u g h 1  
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TERBUTALINE SULFATE IN DOSAGE FORMS 1069 

Decomposit ion o f  T e r b u t a l i n e  S u l f a t e  - To a 25 m l  p o r t i o n  o f  t h e  

s tandard s o l u t i o n  (200.0 u g h 1  w i t h o u t  an i n t e r n a l  s tandard )  a sodium 

hyd rox ide  p e l l e t  ( Q O O  mg) was added. 

h o t  p l a t e  ( i n  a 100 m l  g l a s s  bedker)  u n t i l  t h e  voluine rema in ing  was 

approx imate ly  5 m l .  The decomposed s o l u t i o n  was cooled, 2 in1 o f  Z 1 N  

H2S04 added t o  a c i d i f y  t h e  s o l u t i o n ,  and then  enough wa te r  was added 

t o  b r i n g  i t  t o  volume (25.0 m l ) .  The s o l u t i o n  was assayed u s i n g  t h e  

desc r ibed  c o n d i t i o n s  and was a1 so chromatogramed a t  wavelength o f  330 

nm. Fo r  purpose o f  comparison, a l l  t h e  s o l u t i o n s  ( e x c e p t  f o r  c o n t e n t  

u n i f o r m i t y )  were assayed u s i n g  USP-NF (1) method. 

The m i x t u r e  was heated on a 

RESULTS AND DISCUSSION 

The r e s u l t s  (Tab le  1) i n d i c a t e  t h a t  t e r b u t a l i n e  s u l f a t e  can be 

q u a n t i f i e d  i n  dosage f o r m  u s i n g  t h e  developed HPLC method. The 

method i s  p r e c i s e  and accu ra te  w i t h  a p e r c e n t  r e l a t i v e  s tandard  dev ia -  

t i o n s  based on 6 read ings  o f  0.6 ( w i t h  an i n t e r n a l  s tandard )  and 0.8 

( w i t h o u t  an i n t e r n a l  s tandard) .  The chromatograms f rom t h e  s tandard 

s o l u t i o n  and a l l  t h e  dosage forms were s i m i l a r  ( F i g u r e  2 ) .  

r e s u l t s  a r e  i n  e x c e l l e n t  agreement (Tab le  1) w i t h  USP-NF method (1) 

The 

which i s  based on a c o l o r i m e t r i c  r e a c t i o n .  Th is  i n d i c a t e d  t h a t  v a r i -  

ous e x c i p i e n t s  p resen t  i n  t h e  dosage forms d i d  n o t  i n t e r f e r e  w i t h  t h e  

assay procedure. Also, t h e  s imp le  procedure developed f o r  t h e  e x t r a c -  

t i o n  o f  t e r b u t a l i n e  s u l f a t e  f rom t a b l e t s  appears t o  be q u a n t i t a t i v e .  

When assaying t h e  ae roso l ,  t h e  au tho r  a l s o  t r i e d  t o  c o l l e c t  t h e  

metered doses i n  a 150 m l  beaker i n s t e a d  o f  250 m l  Er lenmyer  f l a s k .  

The r e s u l t s  were l ower  by approx ima te l y  4%. 

spray was l o s t  t o  t h e  o u t s i d e  atmosphere, which was expected. 

Apparent ly ,  some o f  t h e  
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Figure 2 - Sample chromatograms. 
sal icyl ic  acid (the internal standard), respectively. Chromatogram A 
i s  from a standard solution; B from 5 mg tablets and C from an injec- 
tion w i t h  the internal standard. For chromatographic conditions, see 
text.  

Peaks 1-2 are from terbutaline and 
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TABLE 2 
Content U n i f o r m i t y  Resu l ts  Using HPLC METHOD 

DAS GUPTA 

Tab1 e t  No. RESULTS - Percent  o f  t h e  Label Cla im Found 
5.0 mg T a b l e t s  2.5 mg T a b l e t s  

1 97.6 102.9 

2 99.2 100.0 

3 97.8 99.0 

4 101.7 100.0 

5 99.8 97.2 

6 103.0 97.7 

7 102.2 98.4 

8 99.4 99.0 

9 96.7 103.5 

10 101.1 97.2 

The method can a l s o  be used t o  determine t h e  c o n t e n t  u n i f o r m i t y  

o f  t h e  t a b l e t s  (Tab le  2 ) .  

i n g  s ince a number o f  new peaks f rom the decomposit ion products  were 

present  ( F i g u r e  3A1 i n  t h e  chromatogram. The USP-NF (11 does n o t  

appear t o  be s t a b i l  i t y - i n d i c a t i n g  s ince  t h e  r e s u l t s  o f  the  decomposed 

sample were h igher  (71.3%) versus 49.4% by the  developed method. 

Furthermore, the chromatogram a t  330 nm ( F i g u r e  38) d i d  n o t  show any 

peak from t h e  decomposit ion products  wi th  t h e  same r e t e n t i o n  t ime as 

t h a t  o f  t e r b u t a l i n e  s u l f a t e .  

the  USP-NF monograph (1) t o  d e t e c t  one o f  t h e  o x i d a t i o n  products .  

The method appears t o  be s t a b i l i t y - i n d i c a t -  

Th is  wavelength has been recomnended i n  
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w 
v) z 
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Figure 3 - Sample chromatograms. 
and a l l  o thers  from the decomposition products. Chromatogram A i s  
from a decomposed solution (see t e x t )  a t  278 nm and B from the  same 
solution a t  330 nm. No in te rna l  standard was added. For o ther  
chromatoyraphic conditions,  see t ex t .  

Peak 1 is  from t e rbu ta l ine  s u l f a t e  
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1074 DAS GUPTA 

The developed method did not require the use of a spectrofluoro- 

metric detector which i s  n o t  very common in t h e  laboratories.  

inore, no ion-pairing Mas necessary as recomnended in the l i t e ra ture  (21 .  

Ion-pairing usually shortens the l i f e  of the column and the ce l l s  of - 
the U V  detector. 

Further- 

( 1 )  

( 2 )  

( 9 )  

(10) 
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