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ABSTRACT 

A s t a b i l i t y - i n d i c a t i n g  h igh performance 1 i q u i d  chromatography 
method f o r  the  q u a n t i t a t i o n  o f  a c y c l o v i r  i n  pharmaceutical dosage 
forms (capsules, ointment and i n j e c t i o n )  has been developed. The 
method i s  accurate and prec ise  w i t h  a percent r e l a t i v e  standard 
d e v i a t i o n  o f  1.2 based on 5 readings. 
dosage forms did no t  i n t e r f e r e  w i t h  the assay method. 
from the  syn the t i c  mix tures was quan t i t a t i ve .  
under d r a s t i c  cond i t ions  showed a new peak i n  the chromato ram. 

so lu t i on .  
w i t h  t h e  ointment sample be ing  marketed i n  c e r t a i n  types o f  tubes 
used p rev ious l y  and s t i l l  on the market. 

The exc ip ien ts  present i n  the  
The recovery 

The samples decomposed 
Acy- 

c l o v i r  appears t o  be more s tab le  i n  the  a l k a l i n e  than i n  t PI e a c i d i c  
There appears t o  be a d is t r ibut ion/decomposi  t i o n  problem 

INTRODUCTION 

A c y c l o v i r  (F igure 11 i s  an a n t i v i r a l  drug which i s  ex tens i ve l y  

used f o r  the treatment o f  i n i t i a l  episodes and the management o f  

recu r ren t  episodes o f  gen i ta l  herpes. Three dosage forms, capsules, 

ointment, and l y o p h i l i z e d  powder o f  sodium s a l t  f o r  i n j e c t i o n ,  a re  

ava i lab le .  I n  s p i t e  o f  i t s  extens ive use, t he re  i s  very l i t t l e  

i n fo rma t ion  a v a i l a b l e  concerning i t s  q u a n t i t a t i o n  and s t a b i l i t y  i n  
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CH 2 0 c H 2C H20 H 

Figure 1 - Structure of acyclovir. 

dosage forms. 

stabil i ty-indicating high-performance 1 i q u i  d chromatography method 

for the quant i  tation of acyclovir i n  pharmaceutical dosage forms. 

The purpose of these investigations was t o  develop a 

MTHODOLOGY 

Chemicals and Reagents - All the chemicals and reagents were USP-NF 

or ACS quality and used without further purification. 

powder was generously supplied by Burroughs Wellcome Co. and used as 

such. A l l  the dosage forms were of commercial lots. 

Equipments - A high-pressure 1 i q u i d  chromatograph (ALC 202, Waters 

Associates) equipped w i t h  an injector (Rheodyne Model 71251, a m u l t i -  

ple wavelength detector (Schoeffel 's SF 770, Applied Biosystems) and 

a recorder (Omniscribe 5312-12, Houston Instruments) was used. 

column (Microbondapak, 30 cm x 3.9 mn i . d . ,  Waters Associates) was 

the stationary phase. 

Acyclovir 

A C18 

Chromatographic Conditions - The mobile phase contained 3% V/V of 

acetonitrile i n  0.01M KH2P04 aqueous buffer solution. 

was 2.0 ml/min,  the sensitivity was 0.04 AUFS ( a t  252 nm, the wave- 

length of maximum absorpt ion of acyclovir), the chart speed was 30.5 

The flow rate 

cm/hr and the temperature was ambient. 
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QUANTITATION OF ACYCLOVIR IN DOSAGE FORMS 1689 

Preparat ion of So lu t ions  - A 0.02% stock so lu t i on  o f  acyc lov i r  i n  

water was prepared fresh da i l y .  

a c i d  ( t h e  i n t e r n a l  standard) was prepared by d i sso l v ing  200 mg o f  the 

a c i d  i n  2 m l  o f  a c e t o n i t r i l e  and then b r ing ing  t o  volume (100.0 m l )  

w i t h  water. These stock so lu t i ons  were mixed and d i l u t e d  f u r t h e r  

w i t h  water as needed. 

contained 6.4 vg/ml o f  acyc lov i r  and 240 vg/ml o f  s a l i c y l i c  acid. 

Ex t rac t i on  Procedure from the  Capsules - The contents o f  10 capsules 

were weighed accurately and a quan t i t y  o f  the powder represent ing 20 

mg o f  a c y c l o v i r  was mixed w i t h  90 m l  o f  water and s t i r r e d  f o r  10 min- 

utes using a magnetic bar. 

ml)  i n  a volumetr ic f lask,  shaken, f i l t e r e d  (F isher 's  9-803-5-E 

f i l t e r  paper), f i r s t  20 m l  o f  the f i l t r a t e  was re jec ted  and then 

c o l l e c t e d  f o r  f u r t h e r  d i l u t i o n .  A 10.0 m l  o f  the c l e a r  f i l t r a t e  was 

d i l u t e d  t o  100.0 m l  w i th  water. P 8.0 m l  quan t i t y  o f  the d i l u t e d  

s o l u t i o n  was mixed w i t h  3.0 m l  quan t i t y  o f  the stock 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  standard) and then brought t o  volume 

(25.0 ml )  w i t h  water. 

A 0.2% stock s o l u t i o n  o f  s a l i c y l i c  

The most comnonly used standard s o l u t i o n  

The mix tu re  was brought t o  volume (100.0 

E x t r a c t i o n  Procedure from the  Ointment - A 200 mg quan t i t y  o f  the 

ointment was dissolved i n  enough water t o  make 100.0 m l  o f  the solu- 

t i o n .  A 10.0 m l  o f  the s o l u t i o n  was d i l u t e d  t o  50.0 m l  w i t h  water. 

A 8.0 ml quan t i t y  o f  the  d i l u t e d  s o l u t i o n  was mixed w i t h  the i n t e r n a l  

standard and brought t o  volume as given above under capsules. 

From I n j e c t i o n  - According t o  in fo rmat ion  on the  labe l ,  the powder 

f o r  i n j e c t i o n  contained 500 mg o f  acyc lov i r  i n  the form o f  acyc lov i r  

sodium sa l t .  From B l o t  o f  the  i n j e c t i o n ,  a quan t i t y  o f  the powder 
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1690 PRAMAR, DAS GUPTA, AND ZERAI 

representing 20.0 mg of acyclovir was accurately weighed and dissolv- 

ed i n  enough water t o  make 100.0 m l  of the solution. The rest of the 

procedure was the same as given under the capsules except t h a t  

f i l t r a t i o n  was not necessary since i t  d i d  not contain any excipients.  

The l o t  A of the inject ion was assayed by dissolving the whole con- 

tents of the v i a l s  ( label  claim 500 mg of acyclovir)  i n  enough water 

t o  make 500.0 m l  of the solution. A 10.0 m l  quantity of th i s  solu- 

t ion was d i l u t e d  t o  50.0 m l  w i t h  water. 

was same as  given under capsules s t a r t i n g  w i t h  1 i n  10 di lut ion.  

Decomposition of Acyclovir - A 8.0 ml quantity of the solut ion of 

acyclovir (20.0 pg/ml i n  water- see f i r s t  d i lu t ion  of the stock 

solut ion)  was mixed w i t h  either 1 ml of % 1 N  HzS.04 or  1 m l  of Q1N NaOH 

solution i n  a 150 m l  beaker. A 10 m l  quantity of water was added and 

the mixture heated t o  boiling f o r  10 minutes u s i n g  a hot p l a t e  (more 

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

cooled t o  room temperature, neutralized us ing  1N H2SO4 o r  1 N  NaOH 

solut ion,  brought t o  volume (25.0 m l )  w i t h  water, and assayed. The 

internal standard was not added i n  order t o  de t ec t  new peaks i n  the 

chroma tograms. 

Assay Procedure - A 30.0 ul quantity of the assay solut ion was i n -  

jected in to  the chromatograph u s i n g  the conditions described above. 

For purpose of comparison, an ident ical  volume of the standard solu- 

t ion was injected a f t e r  the assay sample eluted. The standard solu- 

t i o n  contained ident ical  concentrations of acyclovir (based on the 

label claim) and the internal  standard. 

Calculations - Since prel iminary invest igat ions indicated t h a t  the 

The rest of the procedure 

The solution was 
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QUANTITATION OF ACYCLOVIR IN DOSAGE FORMS 1691 

r a t i o  o f  peak he igh ts  ( a c y c l o v i r / s a l i c y l i c  ac id )  were d i r e c t l y  r e l a t -  

ed t o  the  concentrat ions o f  a c y c l o v i r  (range tes ted  - + 50% o f  the 

standard concent ra t ion)  , therefore,  t h e  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 abe l  c la im  found 

where (Rph)a i s  the r a t i o  o f  the peak he igh ts  o f  the  assay sample and 

(Rph)S t h a t  of the standard so lu t ion .  

so lu t ions ,  t h e  r e s u l t s  were est imated by d i r e c t  comparison o f  peak 

he igh ts  fassay/standard) o f  a c y c l o v i r  s ince no i n t e r n a l  standard was 

added. 

I n  the case o f  the decomposed 

RESULTS AND DISCUSSION 

The r e s u l t s  i n d i c a t e  (Table 1) t h a t  t he  developed method can be 

used t o  quan t i f y  a c y c l o v i r  i n  pharmaceutical dosage forms. The meth- 

od i s  accurate and prec ise  w i t h  a percent  r e l a t i v e  standard dev ia t i on  

o f  1.2 based on 5 readings. The separat ion o f  s a l i c y l i c  a c i d  (peak 2 

i n  F igure  2) from a c y c l o v i r  (peak 1 i n  F igure  2) was complete. 

method i s  s t a b i l  i t y - i n d i c a t i n g  s ince the product o f  decornposi t i o n  

gave a new peak (peak 2, Figure 3 )  i n  the  chromatograms. 

appears t o  be much more s tab le  i n  the a l k a l i n e  s o l u t i o n  versus the  

a c i d i c  so lu t ion .  For  example, on 10 minute b o i l i n g  w i t h  s u l f u r i c  

ac id ,  the  potency o f  a c y c l o v i r  decreased t o  about 88% versus 95% on 

b o i l i n g  w i t h  sodium hydroxide. 

f o r  i n j e c t i o n  ( t h e  sodium s a l t )  has a h igh pH value o f  ~ l l  on 

recons t i t u t i on .  

The 

Acyc lov i r  

Th is  may be one reason why the  powder 

The water s o l u b i l i t y  o f  acyc lov i r  i n  the  a l k a l i n e  
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Figure 2 - Sample chromatograms. Peaks 1-2 are from acyclovir and 

sal icyl ic  acid (the internal standard), respectively. 

Chromatogram A i s  from a standard solution; B from cap- 

sules; C from an injection (whole powder was used) and D 

from an ointment ( l o t  B in newer tube, expiry 7/92) .  

chromatographic conditions, see text. 

For 

solutions is  a1 so greatly increased. Overall, acyclovir appears t o  

be a very stable compound. 

Extraction Procedures from the Dosage Forms - The extraction proced- 

ures are very simple and there was no interference from the excipi- 

ents present (Figure 2) .  

lactose, magnesium stearate and sodium lauryl sulfate. The ointment 

The capsules also contained corn starch, 

base was polyethylene glycol, a completely water soluble base. The 
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Figure 3 - Sample chromatograms. Peak 1-2 a r e  from acyclovir and the 

product of decomposition, respectively.  Chromatogram S i s  

from a standard solut ion;  A from an acid decomposed sample 

and B from a base decomposed sample (see text). 

chromatographic conditions, see t e x t .  

For 

inject ion d i d  not contain any excipients. 

synthetic mixtures was quant i ta t ive (Table 1). 

The recovery from the 

When the whole powder from an inject ion vial was assayed, the 

results were h i g h  because i t  i s  a common pract ice  to  f i l l  the v ia l s  

w i t h  an overage. 

d i f fe ren t  l o t s  assayed. 

In the case of the ointments, there were two 

Lot A (expiry date  9/90] was i n  tube which 

was 7.3" long and 3.4" wide a t  the crimp w i t h  a white cap. 

(expiry date 7/92), the t u b e  was 8.2" long and 2.9" wide a t  the crimp 

w i t h  a black cap. 

Lot B 

Apparently, l o t  B t ube  was the newer one being 
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QUANTITATION OF ACYCLOVIR IN DOSAGE FORMS 1695 

used t o  market the ointment. The r e s u l t s  obtained from l o t  B tube 

were s l i g h t l y  h igh  (Table 1) probably because of the add i t i on  o f  an 

overage which i s  normal. 

f i r s t  sample drawn from the  tubes were lower (79.7% from tube 1 and 

86.1% from tube 2) due t o  e i t h e r  a problem o f  decomposition near the 

t i p  o r  poor d i s t r i b u t i o n .  

o f  the ointment was l i q u i f i e d .  

ny has s t a r t e d  using the new tubes. 

date 9/90] a r e  s t i l l  on the market. 

second sample from tube 1 had assayed 96% which i s  w i t h i n  the  accept- 

ed l i m i t s .  

r e s u l t s  from l o t  B (newer tube, exp i r y  date 7/92) ointment (Table 

1 ) .  

However, on l o t  A tubes, the r e s u l t s  o f  the 

The f i r s t  sample drawn a l so  i nd i ca ted  p a r t  

Th is  may be the reason why the compa- 

However, the  o l d  tubes (exp i r y  

It should be pointed out t h a t  a 

This potency was s t i l l  lower by 7-8% when compared w i t h  
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