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ABSTRACT 

The use  of a microscope photometer t o  measure t h e  

c o l o u r  uni formi ty  and gloss of t a b l e t s  i s  descr ibed.  

The i n f l u e n c e  of process ing  v a r i a b l e s  and type of dye 

on t h e  co lour  uni formi ty  i s  r e p o r t e d  and t h e  u s e  of 

t h e  in s t rumen t  t o  opt imize  t h e  p o l i s h i n g  of coa ted  

t a b l e t s  i s  a l s o  discussed.  

1. INTRODUCTION 

Most l a r g e  pharmaceut ical  manufacturing houses 

have such a wide range of  t a b l e t e d  drugs ,  each i n  sev- 

e r a l  s t r e n g t h s ,  t h a t  product  i d e n t i f i c a t i o n  i s  a major 
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3 04 MATTHEWS, MATSUMOTO, AND SHIBATA 

problem. I t  is u s u a l l y  achieved by a combination of 

d i f f e r e n t  s i z e s ,  c o l o u r s  and product  codes ,  c o l o u r  be- 

i ng  probably t h e  most impor t an t  d i s t i n g u i s h i n g  f a c t o r .  

S ince  most a c t i v e  s u b s t a n c e s  and e x c i p i e n t s  are w h i t e ,  

t h e  c o l o u r i n g  of  t a b l e t s  is o f t e n  a d i f f i c u l t  problem. 

A r e c e n t  a r t ic le '  d e f i n e s  c o l o u r  u n i f o r m i t y  as  one of 

s e v e r a l  parameters  which m u s t  be maximized i n  a new 

tab le t  fo rmula t ion  b u t  o f f e r s  o n l y  t h e  a d v i c e  t o  

"blend c a r e f u l l y " .  

The c o l o u r i n g  o f  t a b l e t s  is ach ieved  i n  two m a i n  

ways : - 
( a )  By d i s t r i b u t i n g  the dye throughout  t h e  g r a n u l e  

mix tu re  b e f o r e  compression. 

(b) By adding t h e  c o l o u r  t o  a c o a t i n g  which i s  a p p l i e d  

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

The problems encountered i n  method (a )  are es sen -  

t i a l l y  s imi la r  t o  t h o s e  i n  ach iev ing  c o n t e n t  u n i f o r m i t y ,  

excep t  t h a t  t h e  q u a n t i t y  of  c o l o u r  is  o f t e n  smaller than 

even t h a t  of a q u i t e  p o t e n t  drug.  Although ununiform- 

i t y  w i t h i n  a t a b l e t  is l i k e l y  a l s o  to  be accompanied by 

between t a b l e t  unun i fo rmi ty ,  t h e  former i s  e v i d e n t l y  

impor t an t  i n  the case o f  a c o l o u r  b u t  unimportant  w i th  

an a c t i v e  subs t ance .  Colour  ununiformity is also l i k e -  

l y  t o  be associated w i t h  d rug  c o n t e n t  ununiformity i n  

the minds of s e n s i t i v e  consumers, a p a r t  from t h e  poor 

a e s t h e t i c  appea l  of badly m o t t l e d  t a b l e t s .  

Even i f  a uniformly co lou red  mass can be o b t a i n e d  

du r ing  moist g r a n u l a t i o n ,  the d r y i n g  of t h e  g r a n u l e s  
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MICRO REFLECTANCE PHOTOMFfER 305 

can  r e s u l t  i n  colour  ununiformity, as a r e s u l t  of the 

migration of the dye3. 

super ior  t o  so luble  dyes i n  preventing t h i s  phenomenon. 

Lakes  are usua l ly  considered 

In order  t o  maximize t h e  colour  uniformity of a 

t a b l e t ,  a s u i t a b l e  method is  necessary t o  measure t h i s  

parameter. Methods c u r r e n t l y  ava i l ab le  f o r  measuring 

t a b l e t  colour‘ usua l ly  measure e i ther  the  whole tab le t  

or a l a rge  area of  t h e  sur face .  

au thors  had t o  mount s eve ra l  t a b l e t s  side by s i d e  i n  

order  t o  f i l l  completely t h e  beam of t h e  spectrophoto- 

meter. These methods are only e f f e c t i v e  f o r  comparing 

between t a b l e t  va r i a t ions .  Armstrong and March6 re- 

ported a method i n  which t h e  tab le t  is  photographed 

and the  negat ive scanned w i t h  a microdensitometer. In 

t h e  present  paper,  w e  describe a direct  method i n  which 

the  sur face  of t he  t a b l e t  i s  scanned and v a r i a t i o n s  of 

t he  colour  i n  d i f f e r e n t  p a r t s  a r e  measured using t h e  

Kubelka-Munk t r i s t i m u l u s  values’. 

I n  one paper’ the 

2.  MATERIALS AND METHODS 

Three tablet  formulations were examined, a sucrose 

based lozenge containing e i t h e r  a lake or so luble  dye 

and a s t a rch / l ac tose  formulation. 
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306 KATTEfEws, MATSUMOTO, AND SHIBATA 

I n g r e d i e n t s  1 tablet  

Suc rose  951.94 mg 
J . P .  V I I I  

Karaya gum 35.00 mg 
U.S.N.F. X I  

i 

2 . 1  Sucrose-based  Lozenge Type 

The f o r m u l a t i o n s  are g i v e n  i n  Table I .  

1 t a b l e t  

951 .40  mg 

35.00 m g  

These f o r m u l a t i o n s  were manufac tu red  by  moist gra-  

n u l a t i o n  and by f l u i d i z e d  bed g r a n u l a t i o n  as f o l l o w s : -  

The m o i s t  g r a n u l a t i o n  method (Batch  S i z e  4 0  kg )  i s  

.wn i n  Table 11. 

R e d  N o .  3 

I Magnesium 
stearate 1 J . P .  V I I I  

I 

TABLE I 

0 .06  mg 0.60 rng 
(soluble dye ' )  ( l a k e  dye ' )  

4.00 m g  4.00 m g  

T ragacan th  
J . P .  V I I I  

! 

9 .00  mg 9 . 0 0  mg 

---I 
- ~- 1 ~ , O O O . O O  mg I ~ , O O O . O O  m g  
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MICRO REFLECTANCE PHOTOMFTER 

Process 

TABLE I1 

Equipment I Methods 

307 

I 

Mixing 

38.1 kg mil led sugar )  
Hata" kneader HN-2A 1 . 4  kg karaya gum 1 
23 rpm then 1 6  rpm 0.36 kg t ragacanth 1 

f o r  1 0  minutes 

1.28 1 deionized water) 

Pulver izer  Hosokawa' (Sugar) I i1.2 rn screen 9600 rpm 

IHata kneader 
Kneading 23 rpm then 1 6  rpm 

2.72 1 95% e thanol  
0.0024 kg Red No. 3 
dissolved and added 

Moist 

t i o n  

Drying 

t o  the mixture 

F i t z  m i l l '  with 6 mm screen 
Hosokawa FM-1 approx. 1200 rpm 

Fluidized bed dryer  
Palmer Research a t  6OoC f o r  30 m i n u t e s  
Laboratory' ' FBD/L72 I 

~~ 

I I I I 

f o r  5 minutes 
(add 0 .4% magnesium 
s t e a r a t e  

Turbula" mixer T2A 

Hata l o  granula tor  
HRG- 3V with 1. nrm mesh 

Compres- 
s ion  

approx. 4 ton/ tab 5 r p  

he ight  3.8 mm 

Rotary tablet  ma- weight 1000 mg 
chine Hata" P-18 diameter 1 6  mm 
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3 08 MATl'HEWS, MATSUMOTO, AND SHIBATA 

For fluidized bed granulation, milling, dry 

granulation, lubrication and compression were as be- 

fore. 

WSG-15 using the conditions given in Tables 111, IV and 

v. 

Granulation was performed in a Glatt-OkawaraI3 

TABLE I11 

Conditions (Soluble Dye and Lake) 

Quantity of powder: 15 kg Position of air: 3 
mixture cap 

Temperature of : 27OC Diameter of : 1.2 mm @ 
spray liquid orifice 

Spray : 0.15 kg/min Position of : 7  
comsump tion spray gun 

Spray Liquid 

Soluble Dye Lake Dye 

Red No. 3 0.9 g 8.92 g 

Deionized water 1.5 1 1.5 1 
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MICRO REFLECTANCE PHOTOMETER 

I 

i I 

TABLE I V  

~~ 

5 Mixing 60 29-34 5 3 

1 0  Spraying 60 34-29 5 3 

35 Drying I 60 29-49 5 3 

309 

Process  Time 
Minutes 

5 Mixing 

I 1 Process (So lub le  Dye) 
1 

I n l e t  O u t l e t  I n l e t  O u t l e t  
A i r  A i r  Damper Damper 
OC OC S e t t i n g  S e t t i n g  

43-40 26-30 5 3 

Minutes 

5 I 39 1 Drying I 48-55 24-43 I 

I I I 

3 1  

~ Shaking i n t e r v a l :  2 mins. Pump speed f o r :  1 0  r.p.m. 
I s Pray 

, S h a k i n g  time : 5 secs. Spray p r e s s u r e :  2.5 kg/cm2 

TABLE V 

Process  (Lake Dye) I 

I I  I I  I I 1 3  I Spraying 140-48 30-24 1 5 I 3 1 I 
I I  t I  
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3 10 MAlTHEWS, MATSUMOTO, AND SHIBATA 

I n g r e d i e n t s  

Lactose, impalpable J . P .  V I I I  

Corn s t a r c h  J . P .  V I I I  

Aerosil-200 J.P. V I I I  

Talc J.P. V I I I  

Magnesium stearate J . P .  V I I I  

Blue No. 2 ( s o l u b l e  1 

2 . 2  Sta rch /Lac tose  T a b l e t s  

The fo rmula t ion  is g iven  i n  Table  V I .  

1 t a b l e t  

9 0 . 0 0  mg 

89.49 mg 

1 0 . 0 0  mg 

1 8 . 0 0  mg 

0.50 mg 

0 . 0 1  mg i 

This fo rmula t ion  w a s  made by moist g r a n u l a t i o n  as 

shown i n  Table V I I .  

TABLE V I  
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MICRO REFLXCTANCE PHOTCMETER 311 

Process Equipment 

TABLE VII 

Method 

1 

Hata kneader HN-2A 
23 rpm then 1 6  rpm Mixing 

t 
Kneading Hata kneader 

F i t z  m i l l  
Hosokawa FM-1 

18.0 kg l a c t o s e  imp.) 
1 6 . 4  kg corn s t a r c h  ) 

2.0 kg aerosil-200 ) 

1 .2  1 95% ethanol  1 
9.2 1 deionized water) 
0.002 kg Blue No.2 ) 

dissolved and added 
t o  t h e  mixture 

f o r  10  minutes 

(Lactose imp. ) 
High speed (approx. 
4000 rpm) 

!Fluidized bed dryer  

'Laborator ies  FBD/L72 
Drying :Palmer Research 

D r y  
Granula- Sieve 
t i o n  

~ -~ 

a t  5OoC f o r  30 minutes 

1 

1 . 0  mm mesh (by hand) 1 
I 

Moist 1 Efoatula- IF i t z  m i l l  

Lubrica- 
t i o n  

Compres- 
s ion  

with 4 mm screen 
approx. 1200 rpm I 

f o r  5 minutes  I 

364 g d r i ed  granula te  

1 g Mg. s t e a r a t e  

I Turbula mixer T2A 20 g t a lc  
15 g corn s t a r c h  

20 rpm 
diameter 8 mm round 
r ad ius  of curvature  

weight 200 mg 

Rotary t a b l e t  
machine RT-3A 18 mm 

~ 

2.3 Sugar Coated Tablets  

For the  g los s  measurement t r i a l ,  s t a r ch / l ac tose  

t a b l e t s  were compressed t o  a diameter of 7 mm, ( r ad ius  

of curvature  5 m m ) ,  weight 1 4 0  mg and coated with t h e  

composition given i n  Table VIII. 
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312 MATTHEWS, MATSUMOTO, AND SHIBATA 

~~~ 

Ingredien ts  

Shel lac  J . P .  V I I I  

TABLE V I I I  

1 t a b l e t  

I 2 m9 
I 

Glyceryl monostearate J . P .  V I I I  I 0 . 4  mg 
I 

Castor o i l  J . P .  V I I I  

Sucrose J . P .  V I I I  

Acacia J . P .  V I I I  

Talc  J . P .  V I I I  

Red N o .  3 ( so lub le  dye) 1 1 0.02 mg 

They were pol i sed  i n  a Hata HCP-120 80 cm c l o t h  pan 

using a s h e l l a c  so lu t ion  wi th  the  following composition 

Shel lac  50% so lu t ion  20  g (Quan t i ty  1 6 0  ml per 

Ethanol 99% 180 g 7 1 . 5  kg of t a b l e t s )  

and then by Carnauba wax powder14 ( 1 2  g + 8 g per  71.5 

kg of t a b l e t s ) .  

2 . 4  Measurement of Colour Uniformity 

The apparatus  used was t h e  Micro-Multi Photometer" 

(Fig.  1) which c o n s i s t s  of a t r i s t i m u l u s  colourimeter ,  

the  photocel l  of which is incorporated i n t o  t h e  o p t i c a l  

system of a microscope. In  co l l abora t ion  with t h e  man- 

u fac tu re r ,  t h e  microscope s t a g e  w a s  motorised t o  enable  

the sur face  of a f l a t  t a b l e t  t o  be scanned a t  cons tan t  

speed (see Fig.  2 ) .  Since many t a b l e t s  have convex 

sur faces ,  a spec ia l  holder  was designed (F ig .  3 )  t o  

r o t a t e  the t a b l e t  so t h a t  t h e  microscope ob jec t ive  w a s  
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MICRO REFLECTANCE PHOTOMETER 

FIGURe 1 

313 

General V i e w  of Nippon Denshoku Micro Multi Photometer, 
including Strip Chart Recorder and Digi ta l  Printer 

FIGURE 2 

Close-up V i e w  of the Stage for Flat  Tablets 
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314 MATTHEWS, MATSUMOTO, AND SHIBATA 

FIGURE 3 

Close-up V i e w  of the  Stage f o r  Convex Table ts  showing 
Motor Drive and Adjustment Screw for Table t  Radius of 

Curvature 

always perpendicular t o  and e q u i d i s t a n t  from the  t a b l e t  

surface.  I t  could be ad jus ted  according t o  the  r ad ius  

of curva ture  of t h e  t a b l e t s .  

The instrument is a b l e  t o  measure t h e  co lour  of a 

c i r c u l a r  a rea  of t h e  t a b l e t  su r f ace  of diameter ranging 

from 0 . 1  t o  2 nun, according t o  t h e  s l i t  s e t t i n g .  A l -  

though t h e  X, Y and 2 t r i s t i m u l u s  va lues  can be comput- 

ed, f o r  rou t ine  determinat ion of colour uniformity,  t he  
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MICRO REFLECTANCE PHOTOMETER 315 

luminosi ty  funct ion,  y of t h e  three weighting func t ions ,  

x, y and Z w a s  measured. Since colour  ununiformity i n  

a t a b l e t  is l i k e l y  t o  r e s u l t  from uneven d i s t r i b u t i o n  

of w h i t e  and coloured p a r t i c l e s ,  the y funct ion,  which 

r e f l e c t s 1 6  the  s e n s i t i v i t y  of normal observers  t o  

l i gh tness  and darkness w a s  considered most appropriate .  

The following standard method was developed. 

The tablet  w a s  placed on t h e  appropr ia te  s t age  and 

t h e  l a t t e r  adjusted as necessary. Since it was f e l t  

t h a t  t he  method should c e r t a i n l y  eva lua te  any v i s u a l l y  

obvious ununiformity, the t a b l e t  w a s  scanned by eye and 

so arranged t h a t  t h e  f i r s t  scan would c ros s  the a rea  

w i t h  g r e a t e s t  ununiformity. The t a b l e t  w a s  then scan- 

ned a t  r i g h t  angles  t o  the f irst  scan. 

In its o r i g i n a l  cons t ruc t ion ,  the f l a t  s t age  moved 

a t  a cons tan t  speed of 1 cm i n  1 9  secs. and the  in s t ru -  

ment recorded two readings per second. Figure 4 shows 

a diagrammatic representa t ion  of t h e  a rea  measured a t  

each t i m e  according t o  the  s l i t  s e t t i n g .  With s l i t  

s e t t i n g s  of 4 and over ,  there w a s  over lap  i f  each read- 

ing w a s  taken, so some readings were ignored t o  avoid 

t h i s  problem. The method i s  indica ted  on Fig.  4 .  

For convex tablets,  the s t age  moved a t  a cons tan t  

angle  of ro t a t ion ,  bu t  t h e  d i s t ance  scanned per  u n i t  

time var ied  with t h e  rad ius  of curvature.  The da ta  

a r e  given i n  Table IX. 

For rou t ine  measurements of colour  uniformity 5 0  

non-overlapping readings were taken a t  the f i rs t  scan 
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s l i t  No. 

2 

4 

10 

Area Measured 

I e t c  I I 
1 e t c  I I 

Co avoid 
s r e r l a p  

Count 
each one 

Count 
each one 

Count one 
Miss one 

Count one 
Miss two 
2ount one 
4iss three 

Sca le  1 cm = 0.13 mm 

FIGURE 4 

Diagramatic Representation of t he  Measurement Area a t  
D i f f e ren t  S l i t  Numbers 

and then 50 a t  r i g h t  angles .  Ten t a b l e t s  were meas- 

ured and the c o e f f i c i e n t  of v a r i a t i o n  of t he  1 0 0 0  read- 

ings w a s  used a s  an index of uniformity.  

The da ta  were recorded cont inuously on a s t r i p -  

c h a r t  recorder”  and p r in t ed  by means of a d i g i t a l  

p r i n t e r  ’. 
2.5 Measurement of Gloss 

I n  i t s  normal opera t ing  method, t h e  Micro Mult i  

Photometer measured t h e  l i g h t  r e f l e c t e d  a t  t h e  u s u a l l g  

angle of 45 ’  t o  the inc ident .  It  is  poss ib le  t o  meas- 

u r e  t he  l i g h t  r e f l e c t e d  a t  90’ and u s e  t he  value as a n  
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MICRO REFLECTANCE PHOTOMETER 

TABLE IX 

Radius 
(m) 

317 

Speed 
(nun/min 1 

The Speed of Scan of the S u r f a c e  of a Convex T a b l e t  as  
a F u n c t i o n  of i ts  Rad ius  of C u r v a t u r e  

6.0 

7.0 

8.0 

9 .0  1' 
1: 10 .0  
/I 

3.8 

4.4 

5 . 0  

5.6 

6.3 

5.0 I 3 .1  I I 
I 

11.0 

12.0 

6.9 

7.5 
~~~ 

13.0 I 8 .2  

14.0 I 8.8 

15.0 9.4 

1 

1 16.0 10.0 

1 I 17.0  I 10.7  

20.0 12.6 

Speed o f  s c a n  of f l a t  sample = 13.6 mm/min 

i n d e x  of t h e  s u r f a c e  g l o s s .  Although for gloss measure- 

ments  t h e  sample s h o u l d  be f l a t ,  the area measured is 

so s m a l l  t ha t  the c u r v a t u r e  c a n  be n e g l e c t e d .  Care 
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318 MATTHEWS, KATSUMOTO, AND SHIBATA 

must, however, be taken i n  comparing samples with d i f -  

f e r e n t  degrees  of convexity. The instrument  i s  r e a d i l y  

adapted t o  t h e  mode f o r  g los s  measurement by changing 

the pos i t ion  of t h e  microscope a s  shown i n  Fig.  5. 

The measured l i g h t  was found t o  depend s t rong ly  on the  

pos i t ion ing  of t h e  sample. The t a b l e t s  were loca ted  

a s  c o r r e c t l y  as poss ib le  by eye and then t h e i r  pos i t i on  

var ied i n  every d i r e c t i o n  u n t i l  t he  maximum reading w a s  

obtained. This value was used a s  t h e  g l o s s  index, with 

the  instrument measuring the  y value a s  before .  

3.  RESULTS AND DISCUSSION 

3 .1  Measurement of S e n s i t i v i t y  

The v i s u a l  awareness of colour  uniformity i s  de- 

pendent on both the  co lour  of t h e  sample' and t h e  s i z e  

and number a f  any a reas  of d i f f e r e n t  colour .  I n  o r d e r  

t o  t e s t  the  s e n s i t i v i t y  of t he  method, a uniformly 

mottled sur face  w a s  sought and t h e  coloured r ec t ang le s  

i n  the Methuen "Handbook of Colour" were chosen2'. 

These appear uniformly coloured but  when viewed under 

the  microscope are seen t o  c o n s i s t  of c i r c u l a r  coloured 

do t s  on a white or grey background. Fig.  6 shows a 

microscope p i c t u r e  of r ec t ang le  number 13 3A from t h i s  

book. The d o t s  are approximately 120 um i n  diameter.  

When measured using the  instrument  with s l i t  N o . 1 ,  

the  trace shown i n  Fig.  7 w a s  observed. The t o t a l  num- 
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MICRO REFLECTANCE PBOTaMETER 319 

FIGURE 5 

Micro Multi Photometer i n  i ts  Gloss Measurement Mode 

ber of cyc les  recorded on t h e  t r a c e  i s  equal  t o  the  

number of spo t s  across  t h e  rec tangle .  For comparison, 

t he  t r a c e  of a uniformly white sample is shown i n  Fig. 

8 .  Since the  instrument w a s  capable of de t ec t ing  the  

va r i a t ions  between red do t s  of diameter 1 2 0  um and t h e  

white background, even though the  whole r ec t ang le  ap- 

pears  uniformly coloured t o  t h e  naked eye,  it w a s  f e l t  

t h a t  it should be more than adequately s e n s i t i v e  t o  

measure the  colour  uniformity of t a b l e t s .  

3.2 Measurement of Standard Mottled Tablets  

Granulations were prepared from Formulation 2 . 1 . 1  

with and without so luble  dye and i n  the  former case,  

mixing was continued f o r  longer than u s u a l  t o  assure  
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320 MATTAEWS, MAT~UMOTO, AND SHIBATA 

FIGURE 6 

Microscope photgraph of Rectangle  1 3  3A i n  t h e  Methuen 
“Handbook of Colour” 

FIGURE 7 

Instrument  Trace of Rectangle  i n  F igure  6 
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MICRO REFLFXTANCE PHOTOMETER 

. - -  Granule Diameter 2ooo --__ (urn) 1 --- 

32 1 

looo 

FIGURE 8 

Instrument  Trace of a White P l a t e  

1.- ._  . 
Granule \ 
Colour and Proport ion-  

t h a t  t h e  samples w e r e  a s  uniform as possible. The two 

ba tches  of  granules  were f r a c t i o n a t e d  i n t o  s i z e  ranges 

2 mm - 1 mm, 1 mm - 0.5 mm, 0.5 mm - 250 urn, 250 urn - 
125 urn, 125 urn - 63 vm and < 63 urn. They were each 

mixed t o g e t h e r  i n  t h r e e  d i f f e r e n t  propor t ions ,  Red 

l o o % ,  Red 95% + White 5% and Red 50% + White 50%. Tab- 

l e t s  were compressed a s  i n  2.1.2 and t h e  co lour  uni- 

formi ty  measured. The r e s u l t s  are shown i n  Table  X. 

TABLE X 

- - 
1000 500 

The E f f e c t  of Granule Diameter on t h e  Colour Uniformity 
of Mottled T a b l e t s  

Red 1 0 0 %  3.3 2.9 

Red 95% 1 White 5% 1 8 . 8  1 6 . 1  

Red 50% I White 50% ( 1 1 . 5  1 9 . 4  7.1 4 9  2 8  2 2  I -  I .  I -  I 
I colour  Uniformity 1 C o e f f i c i e n t  of V a r i a t i o n  ( % I  I 

I n  t h e  case of t h e  50% red  50% whi te  t a b l e t s ,  

t h e r e  i s  a progress ive  i n c r e a s e  i n  uni formi ty  ( c o e f f i -  

c i e n t  of v a r i a t i o n  f a l l s  from 11.5 t o  2.2%) wi th  de- 
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32 2 MATTHEWS, MATSUMOTO, AND SHIBATA 

c r e a s i n g  p a r t i c l e  s i z e  and i n  t h e  case o f  t h e  9 5 %  r e d ,  

from 8 . 8 %  t o  1 .8%.  The 1 0 0 %  red samples show, a s  ex- 

pec ted ,  a lmost  no change i n  un i fo rmi ty  w i t h  d e c r e a s i n g  

p a r t i c l e  s i z e  u n t i l  t h e r e  w a s  a b i g  r e d u c t i o n  i n  t h e  

case of  t h e  f i n e s t  powders. Here t h e  g r a n u l e  s i z e  w a s  

smaller than  t h e  measurement a r e a .  

3.3 

sma 

Effec t  of Measurement Area on Colour Uniformity 
Values 

A l l  of t h e  above r e s u l t s  w e r e  o b t a i n e d  w i t h  t h e  

e s t  in s t rumen t  measurement s l i t .  I n  o r d e r  t o  in -  

v e s t i g a t e  t h e  i n f l u e n c e  of  measured area on t h e  re- 

s u l t s ,  t h e  same sample ( 5 0 %  r e d  50% w h i t e ,  250 - 500 u m  

f r a c t i o n )  w a s  measured w i t h  d i f f e r e n t  s l i ts .  I n  o r d e r  

not t o  measure t h e  same area t w i c e ,  o n l y  non-overlap- 

ping d a t a  were s e l e c t e d  and t h e  number of  r e s u l t s  was, 

t h e r e f o r e ,  smaller i n  t h e  case of  t h e  l a r g e r  s l i t  num- 

b e r s ,  The r e s u l t s  are shown i n  Table X I .  The c o e f f i -  

c i e n t  of v a r i a t i o n  d e c r e a s e s  w i t h  i n c r e a s i n g  measure- 

ment area, s i n c e  c o l o u r  u n u n i f o r m i t i e s  are e f f e c t i v e l y  

" i roned  o u t "  by t a k i n g  an average v a l u e  o f  a l a r g e r  

area. 

3.4 E f f e c t  o f  Mixing Time on Colour Uniformity 

One of the main problems i n  d e s i g n i n g  a new formu- 

l a t i o n  and d e f i n i n g  optimum p r o c e s s i n g  c o n d i t i o n s  is t o  

d e c i d e  how long t o  m i x  a g r a n u l a t i o n .  The main aim is 

a s a t i s f a c t o r y  c o n t e n t  u n i f o r m i t y  and methods o f  as- 

s e s s i n g  t h i s  parameter  are widely known and o f f i c i a l  i n  
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MICRO REFLECTANCE PHOTOMETER 

' Micro Multi 
Photometer 
Slit Number 

1 

TABLE XI 

j i Colour 
Number I Uniformity Area 

Measured of 
(mm2 1 

0.008 1000 7.1 i 

323 

6 

10 

The Influence of Measurement Area on the Colour 
Uniformity 

j 0.283 330 5.0 

0 .785  250 4 . 4  I 
I 

I 2 I 0.031 I 1000 6.1 

I-- -~ 4 I 0.126 1 500 1 5.1 I 

the U.S.P. It was felt that the measurement of colour 

uniformity could also be used to define the best mixing 

time and conditions. A batch of formulation 2.1.1 was 

made by moist granulation and 500 g samples removed at 

the kneading stage, at intervals up to 30 minutes. The 

granule samples were processed in the usual way, com- 

pressed and tablet uniformity was measured. The re- 

sults are shown in Fig. 9. Optimum mixing time was 

found to be 20 minutes. The same granulation was pre- 

pared using fluidized bed granulation and with lake and 

soluble versions of the same dye. These results are 

presented as bars on the same figure and indicate 

greater uniformity with the soluble dye than with the 

lake. The W.S.G. method also appeared to give better 
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% 
CV 

8.01 

7.0 

5 - 0 /  4.0 

I. 

\. 

r ‘I I. L . . .  I . . . .  I . . . .  l . , , l i  I I  
0 10 20 30 soluble l a k e  

Mixing t i m e  (minu te s )  dye dye 

FIGURE 9 

Colour Uniformity (as  C.V.) as  a f u n c t i o n  o f  Mixing 
T ime  f o r  the Manufacture o f  Formulat ion 2 . 1  by Moist  

Granulat ion.  (Bars show the same Produc t  made by 
F l u i d i z e d  Bed Granu la t ion )  

r e s u l t s  t han  wi th  t h e  kneading method. T h i s  might be 

due t o  t h e  f a c t  t h a t  s i n c e  t h e  mass never  becomes real- 

l y  w e t  i n  t h e  f l u i d i z e d  bed, the p o s s i b i l i t i e s  f o r  dye 

mig ra t ion  on d r y i n g  a r e  less. 

The s t a r c h / l a c t o s e  fo rmula t ion  2 . 2  w a s  a l s o  man- 

u f a c t u r e d  i n  t h e  same way and samples removed a s  be- 

fore. The colour u n i f o r m i t y  a g a i n  r e a c h e s  a maximum 

a f t e r  2 0  minu te s ’  mixing. (F ig .  1 0 ) .  
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cv 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

325 

- 
- 
- 
- 
- 
- 
- 
- 
1 .  * .  * 1  a .  - . a -  * . .  1 . .  . . I  . .  0 . 1  . I .  I I 

0 10 20 30 40 50 60 
Mixing t i m e  (minutes)  

FIGURE 10 

Colour Uniformity (as C.V.) as a f u n c t i o n  of Mixing 
Time for the Manufacture of Formulation 2 . 2  by Moist 

Granulat ion 

3.5 The U s e  of Gloss Measurement t o  Determine Optimum 
P o l i s h i n g  T i m e s  

P o l i s h i n g  i s  u s u a l l y  t h e  f i n a l  s t e p  i n  t h e  sugar  

c o a t i n g  p rocess  and somethimes s p e c i a l  pans are used f o r  

t h i s  purpose.  The a i m  i s  to  g i v e  a maximum s h i n e  t o  

t h e  t a b l e t s  b u t ,  h i t e r t o ,  t h e  optimum t i m e  f o r  po l i sh -  

i n g  h a s  been a s ses sed  s u b j e c t i v e l y .  I t  is e v i d e n t l y  

uneconomical to  p o l i s h  t a b l e t s  f o r  l onge r  than neces- 

s a r y  and it is  a l s o  p o s s i b l e  t h a t  t o o  long tumbling 

w i l l  r e s u l t  i n  ab ras ion  and loss of g l o s s .  
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% 

15.  
88 

0 0 =3 

66- 2 m 
0 o o . .  0 

10- 0 

40. 0 

e* 2 

20,,*L 

The coa ted  t a b l e t s  ( f o r m u l a t i o n  2.1.3) were pol-  

i shed  according t o  t h e  method g iven  and t h e  g l o s s  va lue  

measured a t  v a r i o u s  s t a g e s .  The r e s u l t s  a r e  shown i n  

F ig .  11. 

They i n d i c a t e  a p r o g r e s s i v e  i n c r e a s e  i n  g l o s s  a f t e r  

a d d i t i o n  o f  the s h e l l a c  s o l u t i o n  and t h e  f i r s t  p o r t i o n  

o f  wax u n t i l  a maximum v a l u e  a f t e r  20 minutes .  Addi- 

t i o n  of  more wax r e s u l t s  i n  a subsequent  drop i n  g l o s s  

va lue  b u t  it climbs a g a i n  a lmos t  t o  i t s  o r i g i n a l  v a l u e .  

A 

A * 2  

AA 
A 

A A  
A A  A 

5 . A  A 
A A  

* 3  

, r * 1  

6 

Gloss C o e f f i c i e n t  of 

V a r i a t i o n  

P o l i s h i n g  T ime  (Minutes) P o l i s h i n g  T ime  (Minutes)  

*1 Addit ion of S h e l l a c  S o l u t i o n  
*2 F i r s t  Add i t ion  of Wax 
*3 Second Add i t ion  of Wax 

FIGURE 11 

T a b l e t  Gloss of Sugar Coated Table ts  a s  a f u n c t i o n  of  
P o l i s h i n g  T i m e  
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The between t a b l e t  c o e f f i c i e n t  of v a r i a t i o n  of g l o s s  

value f a l l s  progressively ind ica t ing  a gradual spread 

of the  po l i sh  and these  r e s u l t s  a l s o  ind ica t e  20  min- 

u t e s  as the  optimum t i m e .  Since g los s  can decrease 

during s torage ,  it would be important t o  select the 

best method f o r  po l i sh ing  using t a b l e t s  which had been 

subjected t o  s t a b i l i t y  t e s t i n g ,  as w e l l  a s  those fresh- 

l y  polished. 

4 .  GENERAL DISCUSSION 

The evaluat ion of dosage form q u a l i t y  has now pro- 

gressed t o  a po in t  where many of t h e  v a r i a b l e s  l i k e l y  

t o  a f f e c t  t he  performance of the product can be con- 

t r o l l e d  and a uniformly high q u a l i t y  can be achieved. 

Although t h e  organolept ic  p rope r t i e s  a r e  less important 

t he rapeu t i ca l ly ,  they represent  a s i g n i f i c a n t  f a c t o r  i n  

consumer acceptance. This i s  p a r t i c u l a r l y  so i n  Japan 

where g r e a t  a t t e n t i o n  i s  paid t o  beauty and a e s t h e t i c s  

i n  a l l  a spec t s  of human l i f e .  A t a b l e t  which i s  faded 

o r  speckled i s  l i k e l y  t o  be considered t o  have poor 

s t a b i l i t y  of t h e  a c t i v e  substance and t o  have been pre- 

pared carelessly. I t  is the re fo re  a subsidiary,  a l -  

though important t a s k  of t he  formulator t o  assess h i s  

new product i n  t h i s  contex t  and the  methods descr ibed 

above provide convenient and s e n s i t i v e  techniques f o r  

measuring colour  uniformity and gloss .  It would be 
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p o s s i b l e  t o  use  t h e s e  methods t o  e s t a b l i s h  s t a n d a r d s  

for a new p r o d u c t  and t h e n  t o  e v a l u a t e  r o u t i n e  produc-  

t i o n  b a t c h e s  and t o  compare o u t p u t  f rom d i f f e r e n t  fac- 

t o r i e s .  The t e c h n i q u e s  d e s c r i b e d  would also enable  a 

q u a n t i t a t i v e  a s ses smen t  o f  e x c i p i e n t  and  m a n u f a c t u r i n g  

changes  and, i n  t h e  o p i n i o n  o f  t h e  a u t h o r s ,  p r o v i d e  

s i g n i f i c a n t  c o n t r i b u t i o n  t o  p r o d u c t  q u a l i t y .  
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