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ABSTRACT 

Accelerated l i g h t  condi t ions  have been used i n  the evalu- 
a t i o n  of l i g h t  s t a b i l i t y  of f l o r d i p i n e  t a b l e t s .  
were subjected t o  exaggerated 1 i g h t  exposure i n  a fadeometer and 

t o  150 f o o t  candles  of f l u o r e s c e n t  l i g h t  i n  a l i g h t  cab ine t .  
comparative study was conducted between tile t a b l e t s  exposed 
d i r e c t l y  t o  l i g h t  and t o  those covered with amber vinyl sheet ing.  
The c o l o r  change was evaluated by a t r i s t i inu lus  colorirneter 

u s i n g  the Hunter L, a ,  b s c a l e .  
f o r  the f i n a l  eva lua t ion  o f  l i g h t  s t a b i l i t y  s i n c e  i t  

corresponded cl  osely t o  the v i  siral increase  i n  ye1 1 owness w i  t h  
time. T h e  d a t a  demonstrated t h a t  the amber colored vinyl 
shee t ing  had an e x c e l l e n t  p r o t e c t i v e  e f f e c t  on the  d i s c o l o r a t i o n  
of f l o r d i p i n e  t a b l e t s .  
h o u r s  a s  well a s  r e s u l t s  from exposure i n  t h e  l i g h t  c a b i n e t  f o r  
twenty-nine days, f a c i l i t a t e  the  comparative evaluat ion of l i g h t  
s t a b i l i t y  o f  f l o r d i p i n e  t a b l e t s .  
oneter  was found t o  be equal t o  480 h o u r s  i n  f luorescent  l i g h t .  

The t a b l e t s  

A 

The b coordinate  was se lec ted  

Data obtained i n  t h e  fadeometer i n  s i x  

One h o u r ' s  exposure t o  fade-  
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INTRODUCTION 

NARURKAR ET A L .  

Exposure o f  dosage forms t o  accelerated 

a fadeometer fo l l owed  by c o l o r  measurements 

l i g h t  c o n d i t i o n s  i n  

i n  a t r i s t i m u l u s  
calorimeter has been u t i l i z e d  f o r  t h e  e v a l u a t i o n  o f  t h e  l i g h t  

s t a b i l i t y  o f  wh i te  t a b l e t ~ l - ~ .  Many drugs a re  s e n s i t i v e  t o  
l i g h t  and change c o l o r  when exposed t o  na tu ra l  o r  a r t i f i c i a l  

l i g h t .  O f f i c i a l  compendia o f ten  s t a t e  t h a t  drugs should be 

s t o r e d  p r o t e c t e d  from 1 i ght. 

performed under exaggerated 1 i g h t  i n  s t a b i l i t y  cab ine ts  and 

i n  a fadeometer6-’. 

r a p i d  screening technique f o r  l i g h t  s t a b i l i t y  s tud ies  o f  

pharmaceutical formulat ions.  

L i g h t  s t a b i  1 i ty s tud ies  have been 
5 

Fadeometer exposure was found t o  be a 

F l o r d i p i n e  i s  very s e n s i t i v e  t o  l i g h t  and changes from a 

w h i t e  t o  a y e l l o w  c o l o r  when exposed t o  n a t u r a l  o r  a r t i f i c i a l  
l i g h t .  I n  t h e  present  study, t h e  fadeometer was used as t h e  

p r i n c i p a l  t o o l  t o  o b t a i n  acce le ra ted  c o l o r  s t a b i l i t y  data o f  

f l o r d i p i n e  t a b l e t s .  

t r i s t i m u l  us values was compared w i t h  t h e  s t a b i l i t y  under more 

r e a l  i s t i c  she1 f 1 i f e  cond i t i ons .  
conducted between t h e  t a b l e t s  covered w i t h  amber v i n y l  sheet ing 

and those exposed d i r e c t l y  t o  l i g h t  r a d i a t i o n .  

t h i s  study was t o  evaluate t h e  l i g h t  p r o t e c t i n g  p r o p e r t i e s  o f  
t he  amber v i n y l  sheet ing t o  be used i n  b l i s t e r  packaging. 

The accelerated s t a b i l i t y  data from 

A comparative study was 

The purpose o f  

MATERIALS AND METHODS 

Mater i  a1 s 

F l o r d i p i n e  t a b l e t s  (REV 2906), 50 mg, were used f o r  l i g h t  
s t a b i l i t y  s tud ies.  

C1 ear amber co lo red  v i n y l  sheet ing,  G e n o t h e M  US3002, 10 

m i l  th ickness,  was used as a 1 i g h t - p r o t e c t i v e  packaging 
ma te r ia l .  
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LIGHT STABILITY OF FLORDIPINE TABLETS 1243 

E q u  i pmen t 
The Weatherometer, model type XW w i t h  carbon arc lamp ( A t l a s  
Electr ic  Devices C o . ) ,  g i v i n g  3000 f o o t  candle, was used. 

stance of  46 cm from the arc .  The samples were exposed a t  a d 

A l i g h t  cabinet with s ix  Genera 
l i g h t  tubes a t  a distance of 90 cm, giving 150 foot  candle, 
was used. 

Electr ic  20 W f luorescent 

The temperature of the cabinet was 26 - t 2 ° C .  

Hunter1 a b  t r i  stimul us colorimeter model 25-9 was used f o r  
measuring color change. 

Methods 
Preparation of samples f o r  1 i g h t  exposure study: 

a )  Exposure in  the Fadeometer 
Twenty-four t ab le t s  were covered w i t h  amber colored vinyl 
sheeting i n  such a way t h a t  the  surface o f  the  t a b l e t  was 
exposed t o  the fadeometer. 
hourly u p  t o  s ix  hours. 
a lso t reated in the same manner. 

F o u r  t ab l e t s  were removed 
Twenty-four uncovered t ab le t s  were 

b )  Exposure in  the l i g h t  cabinet 
Fif ty  t ab le t s  were covered w i t h  amber sheeting i n  such a 
way t h a t  the  same surface o f  the t ab le t s  was exposed t o  
fluorescent 1 i g h t  radiation. 
periodically u p  t o  30 days. 
a lso t reated i n  the same manner. 

Two t a b 1  e t s  were removed 
F i f t y  uncovered t ab le t s  were 

c )  Reference standard 
Reference t ab le t s  were stored i n  complete darkness a t  25°C. 

d )  Measurement o f  Color 
The t r is t imulus reflectance values were used t o  assess the 
color change. The b coordinate was selected f o r  the f i n a l  
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1244 NARURKAR ET AL. 

1 I I 1 1 1 
1 2 3 4 5 1; 

I I v u r s  

Figure 1 Plots o f  yellowness (b values) - vs. exposure time in 
the fadeoiiieter f o r  f lordipine tab le t s .  Key: 0, 

t ab le t s  d i r ec t ly  exposed; a, t ab l e t s  covered witti 
c l ea r  aiiiber colored vi nyl sheeting Genotherin"J US3002. 

evaluation o f  1 i g h t  s t a b i l i t y  because the  visual appearance 
showed an increase i n  yellowness w i t h  time. The surface o f  

the t a b l e t s  was measured u s i n g  the sample p o r t  w i t h  
2 measuring area o f  25.5 mm . 
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LIGHT STABILITY OF FLORDIPINE TABLETS 1245 

I I I I 1 -  

0 5 10 15 21; 25 so 
[lays 

Figure 2 P lo ts  o f  yellowness ( b  values)  vs. exposure time in the 
l i g h t  cabinet  for f lord ip ine  t a b l e t s .  Key: 0 ,  t a b l e t s  
d i r e c t l y  exposed; 0 ,  t a b l e t s  covered with cleat- amber 
colored vinyl sheeting Genottierii@ US3002. 

_- 

RESULTS AND DISCUSSION 
T h e  r e s u l t s  a s  presented in  Figure 1 ind ica te  t h a t  there  i s  a 

s ign i f i can t  difference in  b values between the t a b l e t s  covered 
with amber vinyl sheeting and those exposed d i r ec t ly  t o  fadeometer 
radiat ion.  There i s  no fu r the r  change i n  b values a f t e r  one hour 
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1246  NARURKAR ET A L .  

f o r  t he  t a b l e t s  exposed d i r e c t l y  t o  fadeometer r a d i a t i o n  and no 

s i g n f i c i a n t  change a f t e r  one hour f o r  t a b l e t s  covered w i t h  amber 

v i n y l  sheet ing.  S i m i l a r  f i n d i n g s  were e a r l i e r  repo r ted  by t4yqvist 

and co-workers . 2 

Tne r e s u l t s  as presented i n  F i g u r e  2 a1 so i n d i c a t e  t h a t  t h e r e  

i s  a s i g n i f i c a n t  d i f f e r e n c e  i n  b values between t h e  t a b l e t s  

covered w i t h  amber v i n y l  shee t ing  and those exposed d i r e c t l y  t o  

150 f o o t  candle l i g h t .  

those ob ta ined  from exposure i n  t h e  l i g h t  cabinet ,  an a c c e l e r a t i o n  

o f  approximately 480 t imes was obtained. 

were 20 f o r  t h e  fadeometer samples and 1 5  f o r  t h e  l i g h t  c a b i n e t  

samples. Th is  may be due t o  a s i z a b l e  p o r t i o n  o f  carbon arc  

r a d i a t i o n ' s  l y i n g  i n  t h e  U V  r e g i o n  and g i v i n g  a h i g h e r  r a d i a t i o n  

energy than does f l u o r e s c e n t  l i g h t  

'Ahen comparing t h e  I> values from t h e  fadeometer data \ v i t h  

The b va lues a t  p l a t e a u  

10 . 

CONCLUSION 

The acce le ra ted  fadeometer r a d i a t i o n  exposure s tudy may be a 
r a p i d  g u i d e l i n e  f o r  s e l e c t i n g  a proper  packaging m a t e r i a l .  

demonstrated t h a t  t h e  amber c o l o r e d  v i n y l  sheet ing had an 
e x c e l l e n t  p r o t e c t i v e  e f f e c t  on t h e  d i s c o l o r a t i o n  o f  f l o r d i p i n e  

tab1 e t s .  

It was 
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