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COLORED GRANULES FOR COMPRESSION 

N.A.Armstrong, Welsh School of Pharmacy, U.W.I .S .T . ,  Cardiff ,  U.K. 

G.A.March, Regional Health Authority, Oxford, U.K. 

I t  is now generally agreed t h a t  mottl ing i n  colored tablets is  

The dye caused by dye migration i n  the granules during drying. 

becomes concentrated a t  the periphery of the granules, and the 

i n t e r i o r  of the granule is de f i c i en t  i n  dye, t he  l a t t e r  being 

revealed i f  granule f r ac tu re  occurs during compression. A n  

experimental method of measuring mottling has been developed,and 

used t o  determine those f ac to r s  which contribute t o  the degree of 

mottling, and thus how mottl ing may be minimised. 

these s tud ie s  was F.D. & C.Blue No.1. 

The dye used i n  

1,2,3. 

Recently Shah and Shah have published data  which would seem t o  

These workers claimed t h a t  by using a contradict  these  finding^.^ 
mixture of 40% lactose,  40% amylum ar.d 20% microcrystall ine cellulose,  

w e t  granulated with amylum paste  containing a water soluble dye and 

t r ay  dr ied,  uniformly colored granules were obtained using 

t a r t r a z i n e  and sunset yellow, bu t  not  with indigo carmine and 

F.D. & C .  Red No.3. They a t t r i b u t e d  the uniform color i n  the case 

of the yellow granules to the presence of the microcrystall ine 

cel lulose,  though no mechanism f o r  t h i s  was suggested. 
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512 ARMSTRONG AND MARSH 

I n  our hands, no evidence could be found tha t  microcrystalline 

cellulose adsorbs any of the dyes used by Shah and Shah, and so 

t h i s  can be dicounted as a mechanism by which dye migration i s  

reduced. On the other hand, i f  microcrystalline cellulose ac ts  

by physically blocking capi l la r ies  i n  the granular s t ructure ,  then 

migration of a l l  dyes should be affected. 

We contend tha t  the statement tha t  the formulation used is 

sui table  for  yellow and orange granules but not for  those 

colored red or blue indicates the t r u e  explanation of t he i r  r e s u l t s .  

The human eye is  not equally sensi t ive to  l i gh t  from a l l  regions 

of the vis ib le  spectrum, being l e s s  sensi t ive t o  red o r  blue 

l i gh t  than t o  yellow.’ Consequently blue and red objects appear 

t o  the eye t o  r e f l ec t  l e s s  l i g h t  than those colored yellow and so 

the contrast  between the former and a white surface is  m r e  

marked. 

on the l eg ib i l i t y  of p r in t  of various colors.  Consequently, 

yellow or orange t ab le t s  w i l l  appear to be l e s s  mottled than red 

or blue tab le t s ,  even though the color dis t r ibut ion may be equally 

non-uniform. A monochrome photographic f i l m ,  on the other hand, 

i s  equally sensi t ive t o  l i gh t  from a l l  par t s  of the v is ib le  spectrum, 

and hence a photographic negative shows a l l  non-uniformly colored 

tab le t s  t o  be mottled i r respect ive of t he i r  actual color. I t  was 

par t ly  for t h i s  reason tha t  w e  developed a photographic method of 

measuring mottling’ ra ther  tha re ly  on a more subjective visual 

assessment, but t o  obtain a be t te r  correlation between our r e su l t s  

and the visual appearance of the tab le t s ,  w e  studied tab le t s  

containing a blue dye. 

T h i s  has been w e l l  established by Sumner‘ i n  h i s  studies 
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COLORED GRANULES FOR COMPRESSION 513 

I f  mottling i s  due t o  migration of dye i n  the granulating 

f l u i d ,  it follows t h a t  i f  the dye i s  insoluble i n  the f lu id ,  

migration and hence mottling w i l l  be reduced. Thus we have 

shown t h a t  i n  some circumstances, the use of a dye lake reduces 

mottling with aqueous granulations but the magnitude of the 

reduction is  controlled by the pH of the system and i ts  ion ic  

const i tut ion.  -I! ' 
Thus though the use of dye lakes may give sa t i s f aco t ry  

r e s u l t s  i n  the system used by Shah and Shah, it w i l l  not 

necessarily do so i n  o the r  systems. 

We have no experience of the use of a water insoluble 

material  such a s  shel lac  a s  a means of reducing migration, bu t  

w e  would point  out  t h a t  shel lac  i s  used as  a waterproofing agent 

f o r  t a b l e t  cores and may cause dissolut ion problems i f  

d i s t r ibu ted  throughout the tablet, pa r t i cu la r ly  a f t e r  prolonged 

storage. 8 

Shah and Shah recommend that the shel lac  i s  added a s  a 

methanolic solut ion,  but  the t a b l e t t i n g  problems caused by 

mottl ing must be s e t  against  the environment hazards caused by 

the evaporation of large amounts of inflammable l iquids .  

Since t a b l e t s ,  which t o  the  naked eye a re  uniformly colored, 

can be produced by f l u i d  bed drying, provided the granules a r e  

not comminuted p r i o r  t o  c o m p r e s s i ~ n , ~ ' ~  w e  consider our recom- 

mendations regarding the reduction of the degree of mottling 

in  colored t a b l e t s  remain val id .  
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