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ABSTRACT 

Two s t a b i l  i t y - i n d i c a t i n g  high-performance l i q u i d  chromatography 
methods have been developed t o  quan t i f y  sp i ronolactone i n  the pre-  
sence o f  i t s  p roduc t (s )  o f  decomposition. Both methods are  accurate 
and prec ise  w i t h  percent  r e l a t i v e  standard dev ia t i on  o f  0.7 based on 
5 readings us ing  microC 8 column and 0.9 us ing  microphenyl column. 
By us ing  d i f f e r e n t  wavetengths, the  s e n s i t i v i t y  o f  the methods t o  
quan t i f y  sp i ronolactone o r  canrenone ( t h e  major product  o f  decompo- 
s i  t i o n  o f  sp i rono lac tone)  can be increased many times. Spi ronolac-  
tone appears t o  be r e l a t i v e l y  s tab le  between pH values o f  about 
3.4-5.2. I n  the  a c i d i c  pH, the  decomposition i s  slower than on t h e  
bas ic  s ide  o f  the H. Even a t  pH 7.3, the  decomposition was about 
3.1 t imes f a s t e r  t R an a t  pH 2.3. 

INTRODUCTION 

Spi ronolactone (F igure  1) i s  ex tens i ve l y  used i n  medicine as a 

d i u r e t i c .  The major product  o f  decomposition o f  sp i ronolactone i s  a 

s t r u c t u r a l l y  r e l a t e d  compound, canrenone (F igure  1). It i s  impor tan t  

t h a t  an a n a l y t i c a l  chemist be able t o  separate these two. The USP-NF 

method (1) which i s  based on HPLC i s  no t  s t a b i l i t y - i n d i c a t i n g  s ince  
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PRAMAR, D A S  G U P T A ,  AND Z E R A I  

(11) 

Figure 1 Structures of spironolactone ( I )  and canrenone (11). 

both spironolactone and canrenone elute out a t  the same time. 

thermore, the method recommends the use o f  a mobile phase whose pH is  

%8.2 w i t h  microClg column. 

buffer destroys the costly reverse phase columns very fast .  

internal standard has been recommended by USP-NF. There i s  no 

justification for using the USP-NF method t o  quantify spironolactone 

due t o  the h i g h  pH value o f  the mobile phase. 

Fur- 

I t  i s  well known ( 2 1 ,  t h a t  this pH 

No 

Gupta and Ghanekar reported ( 3 )  an HPLC method for the q u a n t i -  

t a t  on o f  spironolactone u s i n g  microCN column and 40% aqueous ethanol 

as the mobile phase. The wavelength was 254 nm. 

were recorded i n  the chromatograms o f  the decomposed samples, the 

method was never tried i n  the presence of canrenone, the major pro- 

- 
Al though  new peaks 
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749 CANRENONE AND THE QUANTITATION OF SPIRONOLACTONE 

duct  o f  decomposition o f  spironolactone. 

t h a t  canrenone does i n t e r f e r e  w i t h  t h i s  method. Wil l iamson repor ted  

( 4 )  the determinat ion o f  canrenone i n  pharmaceutical dosage forms 

us ing a s i l i c a  column and nonpolar so lvent  as the  mobile phase. 

author  never t r i e d  t h i s  method i n  the  presence o f  sp i ronolactone.  

This  method is  based on normal phase HPLC. The columns i n  a normal 

phase chromatography usua l l y  get  deac t iva ted  very f a s t .  

method t o  quan t i f y  a1 t h i a z i d e  i n  the presence o f  sp i ronolactone has 

been repor ted ( 5 ) .  

w i t h  50% ( V / V )  o f  a c e t o n i t r i l e  i n  water as the  mobi le  phase. 

labora tory  t h i s  mobile phase d i d  no t  separate sp i ronolactone from 

canrenone us ing  microC18 column. 

The present  study i n d i c a t e d  

The 

Another 

I n  t h i s  method, the  authors used microC18 column 

I n  our 

The purpose o f  these inves t i ga t i ons  was t o  develop s t a b i l i t y -  

i n d i c a t i n g  HPLC assay methods f o r  t he  q u a n t i t a t i o n  o f  sp i ronolactone 

( I )  i n  the presence o f  canrenone (111, the  major product  o f  decompo- 

s i t i o n  o f  I. The method was requ i red  i n  order  t o  develop a s tab le  

o r a l  l i q u i d  dosage form o f  spironolactone. 

METHOD0 LOGY 

Chemicals and Reagents - A l l  the chemicals and reagents were e i t h e r  

USP-NF o r  ACS grade and used w i thou t  f u r t h e r  p u r i f i c a t i o n .  

powders of sp i  ronolactone and canrenone were generously suppl f ed  by 

G.D. Sear le  & Co. and used as received. 

High-Performance L iqu id  Chromatography System - A Waters ALC 202 

l i q u i d  chromatograph equipped w i t h  a mu1 t i p l e  wavelength de tec to r  

(Spect rof low 770, Appl ied Biosystems), a recorder  (Omniscribe 5213- 

12, Houston Instruments, Austin, TX) and an i n j e c t o r  (Rheodyne model 

The 
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PRAMAR, DAS GUPTA, AND ZERAI 7 50 

7125) was used. 

phenyl column (30 cm x 3.9  TI i.d.1 was the s ta t i ona ry  phase. 

mobi le  phase contained 63% methanol (V/V) i n  0.01M KH2P04 aqueous 

buf fer  s o l u t i o n  w i t h  C18 column. The flow r a t e  was 2.0 ml/min and 

the  s e n s i t i v i t y  was s e t  0.04 o r  0.1 a t  the  wavelengths o f  238, 254 o r  

E i t h e r  a microbondapakC18 column o r  microbondapak 

The 

283 nm. 

ambient. 

a c e t o n i t r i l e  i n  0.01M KH2P04 aqueous b u f f e r .  

ml/min a t  254 nm (0.04 AUFS). 

The c h a r t  speed was 30.5 cm/hr and the temperature was 

With phenyl column, the mobi le  phase was 39% s o l u t i o n  o f  

The f low r a t e  was 2.2 

Preparat ion o f  Spi ronolactone So lu t ions  f o r  S t a b i l i t y  Studies - 
Samples con ta in ing  0.25 mg/ml o f  sp i ronolactone i n  aqueous ethanol 

(20% V / V )  buf fe rs  (0.05 M phosphate) o f  vary ing  pH values (between 

2.3 t o  9.7) were prepared. The i o n i c  s t rength  was adjusted t o  0.2 

w i t h  potassium ch lo r ide .  A f t e r  the i n i t i a l  data (phys ica l  appear- 

ances, pH values and assays), the  so lu t i ons  were s tored a t  40" (+ 1 )  

and reassayed a t  the appropr ia te i n t e r v a l s .  

Preparat ion o f  Stock and Standard So lu t ions  o f  Spi ronolactone (I 1,  

Canrenone ( 1 1 )  and Methy l testosterone ( 1 1 1 )  - The stock so lu t i ons  o f  

sp i ronolactone and canrenone (1.25 mg/ml) i n  methanol o r  ethanol were 

prepared f resh  every week. These so lu t i ons  were d i l u t e d  f u r t h e r  w i t h  

water ( 5  i n  25) t o  ob ta in  the  stock so lu t i ons  conta fn ing  0.25 mglml  

o f  I and 11. The stock s o l u t i o n  o f  methy l testosterone ( t h e  i n t e r n a l  

standard) was prepared by d i s s o l v i n g  100 mg o f  the drug i n  enough 

methanol t o  make 100 m l .  

was prepared by mix ing  5.0 m l  o f  the stock s o l u t i o n  o f  I (0.25 mg/ml) 

w i t h  2.5 m l  o f  t he  stock s o l u t i o n  o f  I 1  (0.25 mg/ml) and 1.5 m l  o f  

The most commonly used standard s o l u t i o n  
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CANRENONE AND THE QUANTITATION OF SPIRONOLACTONE 7 5 1  

t he  stock s o l u t i o n  o f  I11 and d i l u t i n g  the mix tu re  w i t h  0.01M phos- 

phate b u f f e r  i n  water con ta in ing  25% ( V / V )  o f  e i t h e r  a c e t o n i t r i l e  o r  

methanol ( t h e  d i l u t i n g  so lvent ) .  The so lu t ions  con ta in ing  o ther  

concentrat ions o f  e i t h e r  I and I 1  o r  I w i t h  I11 were prepared as 

needed us ing the  above procedure. 

Preparat ion o f  Assay Samples - A 5.0 m l  quan t i t y  o f  the  assay sample 

(8.0 m l  w i t h  phenyl column) was mixed w i t h  1.5 m l  (0.6 m l  w i t h  phenyl 

column) quan t i t y  o f  the stock s o l u t i o n  o f  I11 ( the  i n t e r n a l  standard) 

and brought t o  volume (25 m l )  w i t h  d i l u t i n g  so l ven t  (see above). 

Decomposi t i o n  o f  Spi rono l  actone and Canrenone Under D r a s t i c  

Condi t ions - A 5.0 m l  quan t i t y  o f  t h e  stock s o l u t i o n  o f  I o r  I 1  (0.25 

mg/ml , separa te ly )  were mixed w i t h  e i t h e r  1 m l  o f  % l N  H2SO4 o r  1 m l  

o f  s1N NaOH s o l u t i o n  i n  a 150 m l  beaker. Ten m l  o f  water was added 

and the mix tu re  was heated t o  b o i l i n g  us ing  a ho t  p la te .  

was added ( i f  needed) t o  prevent  splashing. 

m ix tu re  was cooled, n e u t r a l i z e d  w i t h  e i t h e r  1 N  H2SO4 o r  1 N  NaOH 

s o l u t i o n  and brought  t o  volume (25 m l  f o r  I and 50 ml f o r  11) us ing  

the d i l u t i n g  so lvent  (see above). 

#1, q u a l i t a t i v e )  i f  requi red,  f i r s t  10-15 m l  o f  the  f i l t r a t e  was 

More water 

A f t e r  15 minutes, t h e  

The mix tu re  was f i l t e r e d  (Whatman 

r e j e c t e d  and then some 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  analys is .  No 

i n t e r n a l  standard was added i n  order  t o  de tec t  a l l  t he  peaks from the  

decomposition products. 

Assay Procedure - A 20 pl quan t i t y  o f  the assay sample was i n j e c t e d  

i n t o  the  chromatograph us ing  the  cond i t i ons  described. For purpose 

o f  comparison, the standard s o l u t i o n  ( con ta in ing  i d e n t i c a l  concentra- 

t i o n s  o f  the  drug based on the  l a b e l  c la im  and t h e  i n t e r n a l  standard) 

was i n j e c t e d  a f t e r  the assay e lu ted.  
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752 PRAMAR, DAS GUPTA, AND ZERAI 

Ca lcu la t i ons  - Since p re l im ina ry  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 he  

r a t i o  of the peak he igh ts  (d rug / i n te rna l  standard) were d i r e c t l y  

r e l a t e d  t o  the  concentrat ions o f  the  drug (range t e s t e d  - + 50% o f  t he  

standard s o l u t i o n  concent ra t ion) ,  t he  r e s u l t s  were ca l cu la ted  us ing  a 

simple equation: 

(Rph )a  - x 100 = Percent o f  the l a b e l  c la im  found 

(Rph i  

where (Rph)a i s  the r a t i o  o f  the peak he igh ts  (d rug / i n te rna l  stan- 

dard) o f  the assay and (Rphls t h a t  o f  the standard. 

so lu t i ons  decomposed under d r a s t i c  cond i t i ons  (see above), t h e  

r e s u l t s  were estimated by comparing the peak he igh ts  o f  the drug ( I  

I n  the case o f  

o r  11) o f  t he  assay w i t h  the  standard con ta in ing  same quan t i t y  o f  the  

drug based on the l abe l  c la im  s ince no i n t e r n a l  standard was added i n  

order  t o  de tec t  new peak(s)  i n  the  chromatograms. 

RESULTS AND DISCUSSION 

USP-NF Assay Method - Using the  USP-NF method (1) f o r  the  quan t i t a -  

t i o n  o f  spironolactone, t h e  authors were unable t o  separate canrenone 

( t h e  major product  o f  decomposition o f  sp i rono lac tone)  from spi rono-  

lactone. Furthermore, t h e  USP-NF method (1) recommends the use o f  a 

mobi le  phase whose pH i s  8.2 which can dest roy the  c o s t l y  microC18 

column very f a s t  ( 2 ) .  The authors f i r s t  t r i e d  t o  use a c e t o n i t r i l e  

(as recommended i n  the USP-NF) i n  0.01M KH2P04 i n  water (pH ~ 5 . 9 )  

i ns tead o f  pH 8.2 bu f fe r ,  t h i s  d i d  no t  separate canrenone f rom 

spi ronolactone e i the r .  

(F igure 1) appear t o  be neu t ra l ,  there fore ,  the  change i n  the  pH 

value o f  the mobi le  phase d i d  no t  a f f e c t  the r e t e n t i o n  t ime o f  

It was no t  s u r p r i s i n g  s ince both compounds 
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CANRENONE AND THE QUANTITATION OF SPIRONOLACTONE 753 
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Figure  2 Sample chromatograms us ing  microC18 column. A l l  the  

chromatograms are from a standard so lu t i on .  

a re  from spironolactone, canrenone, and methyl tes tos-  

terone ( the  i n t e r n a l  standard), respec t i ve l y .  

Chromatogram A was developed a t  238 nm (AUFS 0.11, B a t  

254 nm (AUFS 0.04) and C a t  283 nm (AUFS 0.1). 

Peaks 1-3 

e i t h e r  one. Th is  mobile phase was a l so  t r i e d  w i t h  microCN column 

b u t  w i thou t  success. 

HPLC Method Using MicroC1R Column - The mobile phase con ta in ing  

63% methanol (V/V) i n  0.01M KH2P04 i n  water (pH .~6 .1)  was used as 

the  mobile phase w i t h  microC18 column as the s ta t i ona ry  phase. 

This  mobile phase separated sp i ronolactone (peak 1 i n  F igure  2 )  from 
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PRAMAR, D A S  G U P T A ,  AND ZERAI 7 54 

canrenone (peak 2 i n  F igu re  2 ) .  With t h i s  system, progesterone 

which was developed as an i n t e r n a l  standard, had a very long reten-  

t i o n  t ime and therefore,  was no t  use fu l .  Another i n t e r n a l  standard 

(methy l testosterone)  had t o  be developed (peak 3 i n  F igure  2). The 

developed method t o  quan t i f y  sp i ronolactone i s  accurate and prec ise  

w i t h  percent r e l a t i v e  standard dev ia t i on  o f  0.7 based on 5 readings. 

It separated no t  on ly  canrenone from spi ronolactone bu t  a l so  an ad- 

d i t i o n a l  product o f  decomposition (peak 4 i n  F igure  3) .  Obviously, 

t h i s  u n i d e n t i f i e d  product i s  more p o l a r  than sp i ronolactone o r  

canrenone since i t  e lu ted  r i g h t  a f t e r  the so lvent  peak. 

Use of Various Wavelengths and S e n s i t i v i t y  Se t t i ngs  M i t h  MiCrOC18 

Column - The maximum wavelength o f  absorpt ion f o r  sp i ronolactone i s  

238 nm and f o r  canrenone 283 (6). The USP-NF recommends the use o f  

254 nm. 

both I and I 1  a t  the same time, the bes t  wavelength i s  254 nm and a 

s e n s i t i v i t y  o f  0.04 (F igure 26). 

spironolactone and 0.5 u g  o f  canrenone and 1.2 ug o f  methyl tes tos-  

terone ( the  i n t e r n a l  standard) were i n j e c t e d  t o  develop the sample 

chromatogram (F igure 28).  Furthermore, the  r a t i o  o f  peak he igh ts  

f o r  both spr i ronolactone and canrenone were r e l a t e d  t o  the  concen- 

t r a t i o n s  when - + 50% o f  the above quant t i e s  were in jec ted .  

i f more sensi t i v i  ty  fo r  sp i  ronol  actone i s  requi red,  the wave1 ength 

o f  238 nm should be p re fe r red  where t h  peak i s  - 3  t imes h igher  

(F igure 2A). 

developed us ing the same standard s o l u t i o n  as chromatogram 28 except 

t h a t  the s e n s i t i v i t y  had t o  be decreased by a f a c t o r  o f  2.5. On the  

I n  these inves t i ga t i ons ,  i t  was determined t h a t  t o  quan t i f y  

A t  t h i s  wavelength, one ug o f  

However, 

It must be po in ted  ou t  t h a t  chromatogram 2A was 
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CANRENONE AND THE QUANTITATION OF SPIRONOLACTONE 

- 

L 0 4 
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2 L, 
I 8 10 

MINUTES 

Figure  3 Sample chromatograms developed a t  254 nm (0.04 AUFS) 

us ing  microCl8 column. 

lactone, canrenone, methyl testosterone and u n i d e n t i f i e d  

product o f  decomposition, respec t ive ly .  Chromatogram A 

i s  from a 26 day o l d  s o l u t i o n  (pH 2.3, s tored  a t  40"); B 

f rom a 25 day o l d  s o l u t i o n  (pH 7.3, s to red  a t  40") and C 

from a spironolactone s o l u t i o n  decomposed using sodium 

hydroxide (see t e x t ) .  For chromatographic condi t ions,  

see tex t .  

Peaks 1-4 a r e  from spirono- 
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7 56 PRAMAR, DAS GUPTA,  AND ZERAI 

o the r  hand, the re  was a l o s s  o f  s e n s i t i v i t y  i n  the assay method f o r  

canrenone a t  238 nm versus 254 nm by a f a c t o r  o f  about 3.3. I f  more 

s e n s i t i v i t y  i s  des i red t o  quan t i f y  canrenone, the  maximum wavelength 

o f  absorpt ion o f  283 nm should be p re fe r red  (F igure  2C). Chromato- 

gram 2C was developed us ing the same standard s o l u t i o n  as f o r  chro- 

matogram 28 except t h a t  s e n s i t i v i t y  had t o  be decreased by 2.5 t o  

prevent  the peak o f  canrenone from going out  o f  scale. A t  t h i s  

wavelength, peaks o f  canrenone were ~ 2 . 7  t imes h igher  than a t  254 

nm. Furthermore, sp i ronolactone d i d  no t  absorb any l i g h t  a t  t h i s  

wavelength which means i t  cou ld  never i n t e r f e r e  i n  the  assay method. 

However, the usual problem i n  p r a c t i c e  i s  t o  prevent  the i n t e r f e r -  

ence o f  canrenone ( the  major decomposition produc t )  i n  the  assay 

method f o r  spironolactone. I f  i t  i s  necessary t o  quan t i f y  low 

l e v e l s  o f  canrenone, such as when working w i t h  s o l i d  dosage forms, 

t h i s  wavelength should be prefer red.  I n  these inves t i ga t i ons ,  the  

authors were ab le  t o  quan t i f y  0.02 pg o f  canrenone a t  283 nm (AUFS 

0.04) w i t h  an e r r o r  o f  t 3.5%. 

Analys is  of Synthe t ic  Mix tu res  Using MicroCl8 Column - The synthet -  

i c  mix tures con ta in ing  50 vg/ml o f  sp i ronolactone and 5 o r  10 ug/ml 

q u a n t i t i e s  o f  I 1  were assayed a t  254 nm and 283 nm f o r  canrenone. 

The recover ies of I and I 1  a t  bo th  the wavelengths were e x c e l l e n t  

(Table 1). 

- 

Therefore, the  use o f  283 nm f o r  canrenone i s  n o t  neces- 

sary unless the  l e v e l s  are too  low. 

i n t e r n a l  standard may have t o  be developed s ince methyl tes tos terone 

had poor absorpt ion a t  t h i s  wavelength. Many times, the i n t e r n a l  

standard i s  no t  used such as i n  the USP-NF HPLC methods f o r  a number 

I f  283 nm was desired, a new 
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CANRENONE AND THE QUANTITATION OF SPIRONOLACTONE 751 

of drugs i n c l u d i n g  the present ly  recommended method f o r  sp i rono lac-  

tone (1). 

Decomposition Under D r a s t i c  Condi t ions (For  Assays, MicroC18 Column 

Was Used) - The sp i ronolactone stock s o l u t i o n  which was decomposed 

us ing  base showed almost zero percent o f  i n t a c t  drug and had changed 

t o  canrenone (%20%) and the  u n i d e n t i f i e d  product  o f  decomposition 

(peak 4 i n  F igu re  3 ) .  The decomposed s o l u t i o n  o f  canrenone us ing 

sodium hydrox ide showed 17% canrenone i n t a c t  and an u n i d e n t i f i e d  new 

peak (same as peak 4 i n  F igu re  3 )  i n  the chromatogram. 

decomposed s o l u t i o n  o f  s p i  ronol  actone showed 46.6% s p i  rono l  actone 

i n t a c t ,  19.7% canrenone and the balance changing t o  u n i d e n t i f i e d  

produc t  (same as peak 4 i n  F igure 3 ) .  

s o l u t i o n  had 87% o f  compound i n t a c t  and only  13% had changed t o  the 

u n i d e n t i f i e d  product  o f  decomposition (peak 4, F igure  3) .  It i s  

apparent t h a t  the decomposition o f  sp i ronolactone i s  a se r ies  

r e a c t i o n  ( sp i  rono l  ac tone -> k l  canrenone k2 > u n i d e n t i f i e d  

produc t )  o r  a combination o f  se r ies  and s ide  r e a c t i o n  s ince some o f  

the  sp i ronolactone may be changing d i r e c t l y  a l so  t o  the u n i d e n t i f i e d  

product. 

r e v e r s i b l y  i n  ac id  and form a carboxy la te  i n  base. 

The ac id  

The a c i d  decomposed canrenone 

It has been suggested t h a t  t he  lac tone would hydro lyze  

When determin ing percent  o f  canrenone f rom the  decomposed 

sp i  rono l  ac tone sample, t he  quanti  ty o f  canrenone found was mu1 ti - 
p l i e d  by 1.2237 t o  determine the  quan t i t y  o f  sp i ronolactone i n  t h e  

form o f  canrenone. 

sp i ronolactone i n  the  form o f  canrenone. 

Th is  quan t i t y  was then changed t o  percent  o f  
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7 58 PRAMAR, D A S  G U P T A ,  AND Z E R A I  

Assay Method Using Microphenyl Column - Later on i n  these investi- 

gations,  a s t ab i l i t y - ind ica t ing  assay method u s i n g  phenyl column was 

a l so  developed. The mobile phase contained 39% a c e t o n i t r i l e  i n  

0.01M KH2P04 aqueous buffer.  

accurate and precise w i t h  percent r e l a t i v e  standard deviation of 0.9 

based on 5 readings. W i t h  this method, the order of e lu t ion  was 

al together  d i f f e r e n t  than w i t h  microCl8 column (Figure 4 ) .  

example, methyl tes tosterone (the internal s tandard)  e luted f i r s t ,  

fol lowed by canrenone and then spironolactone. 

ference from the unidentified product of decomposition (Figure 3, 

peak 4 )  i n  this procedure. 

column w i t h  a c e t o n i t r i l e  i s  t h a t  the pressure on the column i s  low 

(about half of t h a t  w i t h  63% methanol and microC18 column) which 

prolongs the l i f e  of the cos t ly  columns. The authors are now us ing  

these chromatographic conditions fo r  the rest of the preformulation 

studies.  

T h i s  method a l so  appears t o  be 

For 

There was no inter- 

The advantage of u s i n g  microphenyl 

S t a b i l i t y  of Buffered Solutions Using Micro C I A  Columns - The 

solut ions o f  pH values above 7 .3  had completely decomposed i n  3 

weeks. The solut ions of pH values between 3 . 4  t o  5.2 d id  not decom- 

pose in 3 weeks. 

and 7 . 3 )  have been included i n  Table 1. 

was f a s t e r  than a t  pH 2 . 3 .  

was followed w i t h  Kobs values of 0.0274-1 a t  pH 7 . 3  and 0.008 day'l 

a t  pH 2.3. The sample chromatogram a t  pH 2.3 (Figure 3Al indicated 

t h a t  only canrenone was present a f t e r  decomposition. However, a t  pH 

7 .3  another peak (peak 4 i n  Figure 38) from an unident i f ied product 

Therefore, the data of only 2 solutions (pH 2.3 

A t  pH 7 .3  the decomposition 

A t  both pH values, the f i r s t - o r d e r  law D
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W 
v) z 

v) 
W 

2 

E) 
Y 

a 
a 

c 
W 
0 

1 

A 

2 

MINUTES 

1 

2 

= 3  

Figure 4 Sample chromatograms using microphenyl column. Peaks 1-3 

are from methyl testosterone (the internal standard), 

spironol actone and canrenone, respectively. Chromatogram 

A i s  from a standard solution and B from a 126 day old 

solution (storage temperature 40°, pH 4.4 using 0.16M 

phosphate-citrate buffer). 

was l e f t  intact. For chromatographic conditions, see 

text. 

Only 69.5% of spironolactone 
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7 60 PRAMAR, DAS GUPTA,  AND ZERAI 

TABLE I 
Assay Resu l ts  Using MicroCl8 Column 

S amp1 e 
Percent o f  the  Claim Found (AUFS 0.04) 

Spi ronolactone Canrenone a t  
254 nm 254 nm 283 nm 

Spi ronol  actone 
Decomposed wi th A c i d  

Spironol actone 
Decomposed w i t h  Base 

Canrenone Decomposed 
w i th  A c i d  

Canrenone Decomposed 
w i t h  Base 

Synthet ic  Sample 1 
Spi ronol  actone 50 u g h 1  
Canrenone 2.5 pg/ml 

Synthe t ic  Sample 2 
Spi r o n o l  actone 50 u g h 1  
Canrenone 5 ug/ml 

Synthet ic  Sample 3 
Canrenone 1 ug/ml 

pH 2.3 (26 day o l d  
samples 1 

46.6 19.7 20.6 

0 20.4 21.0 

.b 87 (AUFS 0.1) 

17 

98.0 103.2 101.0 

98.5 101.8 100.1 

,a -b 103.5 

80.5 13.4 12.7 

pH 3.4-5.2 (21 day o l d  
samples 1 No s i g n i f i c a n t  decomposition was foundc. 

pH 7.3 (25 day o l d  
sampl es) 46.6 19.7 17.5 

pH 8.4-9.7 (21 day o l d  
sampl es Samples had complete ly  decomposed. 

atdot appl icable,  t h a t  i s  sp i ronolactone was n o t  present i n  the so lu t ion .  
bNot determined a t  t h i s  wavelength. 
C A t  pH 6.3, the  l o s s  i n  concent ra t ion  i n  21 day was %7%. 
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CANRENONE AND THE QUANTITATION OF SPIRONOLACTONE 761 

o f  decomposition was a l so  present. Th is  i s  the same peak as peak 4 

i n  chromatogram C (F igure  3). 

s tab le  between pH values ofQ3.4-5.2, l e s s  so below pH 3.4 and very 

unstable above pH 6.2. Fur ther  d e t a i l s  o f  the s t a b i l i t y  s tud ies  o f  

Apparently sp i ronolactone i s  very 

these so lu t i ons  and others a re  i n  progress and w i l l  be presented i n  

a separate communication. The purpose o f  the  present  study was t o  

develop good 

t o  study the s t a b i l i t y  o f  sp i ronolactone i n  the  y e t  t o  be developed 

s t a b i l i  t y - i n d i c a t i n g  assay methodrwhich cou ld  be used 

o r a l  l i q u i d  dosage form and a dermatological cream. 
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