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ABSTMCT 

Five direct compression excipients as well as 

their binary blends in ratios of  1 : 1 ,  1:3 and 3 : l  

were comparatively eval-uated to compress oxytetra- 

cycline hydrochloride into tablets. With respect 

to the mechanical properties o f  the produced tablets, 

Avicel P H 1 0 1 ,  Celutab and STAR-~1500 in this order, 

were the most suitable sinf;-Le excipients for the 

production. The results showed that tlie incorporation 
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1972 ABU-TALEB AND A L Y  

o f  a second e x c i p i e n t  i n  t h e  f 'orrnulation changes  t h e  

p h y s i c a l  s t a n d a r d s  o f  t h e  produced a n t i b i o t i c  t a b l e t s .  

It  w a s  found t h a t  n o t  o n l y  t h e  t y p e  of t h e  inco rpo-  

r a t e d  e x c i p i e n t  i s  e f ' f e c t i v e  but a1 s o ,  i t s  c o n c c n t r a -  

t i o n  i n  the  formula .  The i n v e s t i y a t i o n  proved  t h a t  

hvicel/STAR-x1500 b l e n d s  i n  all d i f f e r e n t  r a t i o s  

fo l lowed  by some b lends  o f  celutab w i t h  A v i c e l  o r  

ST?.i(-xl5OO were t h e  b e s t  blended e x c i p i e n t s  t o  produce  

sa t i s  f a  c t o r y  a n  t i b i  o t i c t a h l  e t s . 

INl ' lLOUUCTION 

RlthoiiFh the  t r a r l  i t i o n a l  methods o f  t a b l e t  rnanu- 

f a c t u r e  e i t h e r  by w e t  o r  dry ( ; r ; inulat ion p r o c e d u r e s  a r e  

t h e  most  e l f e c t i v e  methods,  a g rea t  d e a l  o f  a t t e n t i o n  

i s  g iven  t o  d i r e c t  compress ion  as a new and s i m p l e  tab- 

l e t t i n g  t e c h n i q u e .  I n  t h i s  f i e l d ,  (:lreat e f f o r t s  have  

been done, t o  e v a l u a t e  d i l ' f e r e n t  m a t e r i a l  as d i r e c t  

cornpression e x c i p i e n t s  e.{:. c o l l i d a l  s i l i c a  ( l ) ,  d i c a l -  

cium phospha te  d i h y d r a t e  ( 2 ) ,  anhydrous  l a c t o s e  ( 3 )  

STAR-xl500 ( h , 5 ) ,  n r i c r o c r y s l a l l i n e  c e l l u l o s e  ( A v i c e l  

PH101)  ( 6 , 7 )  A v i c e l  PH102, Elcema G25O and arnylose V ( 8 ) .  

I n f a c t ,  Kan ig (  9 )  has L i s t e d  t h e  p r o p e r t i e s  wtii-ch a n  

i d e a l  e x c i p i e n t  must f i i l f i l l .  I n  t h e i r  e x c e l l e n t  

r ev iew a r t i c l c ,  khan and Rhodes ( 1 0 )  d i s c u s s e d  t h e  

p r o p e r t i e s  o f  d i f f e r e n t  d i r e c t  compress ion  e x c i p i c n t s ,  

I n  d i r e c t  compress ion  t e c h n i q u e  t h e r e  i s  n o  need 

t o  modify tile p h y s i c a l  p r o p e r t i e s  or t h e  a c t i v e  i n g r e -  
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OXYTETRACYCLINE HYDROCHLORIDE TABLETS 1973 

d i e n t ( s ) .  Only t h e  p r o p e r  mixinc  w i t h  s u i t a b l e  e x c i -  

p i e n t  ( s )  and l u b r i c a n t  ( s )  shoi i ld  be carric:d o u t .  

Piany r . epor t s  have been w r i t t e n  t o  p o i n t  oiit t h e  advan- 

t a g e s  o f  t h i s  t e c h n i q u e  ( 1  1 , 1 2 ) .  Aly and  Abu-Taleb( 13) 

emphasized t h e  s t a t en len t  o f  IIenclrrson and Bruno ( 1 4 )  

t h a t  no s i n i , l e  m a t e r i a l  has been fo imc j  t o  be  s u i t a b l e  

f o r  all d i r e c t  compress ion  forii iulas.  

The g o ~ l  o f  t h i s  work i s  t o  e v a l u a t e  some d i r e c t  

compress ion  e x c i p i c n t s  and t l i e i r  b ina ry  b l e n d s  i n  o r d e r  

t o  compress o x y t e t r a c y c l i n e  h y d r o c h l o r i d e  d i r e c t l y  i n t o  

t a b l e t s .  lie s u g g e s t e d  t h e  e v a l u a t i o n  o f  p h y s i c a l  s t a n -  

d a r d s  o f  t h e  produced t a b l e t s  prior t o  t e s t i n g  t h e  i n -  

v i t r o ,  i n - v i v o  a v a i l a b i l - i t i e s  and  s t a b i l i t y  o f  t h e  

t a h l e t t e d  a n t i b i o t i c .  

EXPERIMCNTA L 

M a t e r i a l :  The e x c i p i e n t s  uscd were 

c e l l u l o s e  ( A v i c e l  I:H1O1)l, d i r e c t l y  

m i c r o c r y s t a l i n e  

corn pr e s s i b l  e 

s t a r c h  ( S T A R - X ~ ~ O O ) ~ ,  c e l u t a b  3 , s u g a r t a b  3 , and anhy- 

4 5 d r o u s  l a c t o s e  U S P  . O x y t e t r a c y c l i n e  h y d r o c h l o r i d e  , 
t h e  a c t i v e  i n p ; r e d i e n t ,  w a s  u sed  as r e c e i v e d .  Magnesium 

s t e a r a t e  and  s t e a r i c  a c i d  w e r e  u s ~ d  as l u b r i c a n t s .  
6 6 

METHODS 

P h y s i c a l  s t a n d a r d s ,  mean p a r t i c l e  s i z e ,  b u l k  

d e n s i t y  and a n g l e  o f  r e p o s e  o f  t h e  powdered d r u g  and 

e x c i p i e n t s  we1 e e v a l u a t e d  u s i n >  !,he p r e v i o u s l y  re1 o r t e d  

methods ( 1 5 )  ,Ind t l ic r e s u l t s  a r e  shown i n  t a b l e  1 
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1974 ABU-TALEB AND ALY 

T a b l e  1 P h y s i c a l  p r o p e r t i c s  o f  powdered o x y t e t r a c y c l i n e  

h y d r o c h l o r i d e  a n d  d i r e c t  compress ion  e x c i p i e n t s  . 

Average I ' a r t i c l c  Packed bu lk  Angle 
Plate r i a l s  s i z e  d e n s i t y  o f  

( u )  g l c c  re i lose  

Oxy t e t r a c y  c 1 i n  e 13 c 1 75.00 C.72 26O 63" 
A v i c e l  PI1101 82.99 0.355 4 8 O  00 

i ntiydrous L a c t o s e  US€) 185.07 0.559 4 0 O  00 " 

C e l u t a b  342.58 0.683 31O 58" 
bugar  t a b  661.12 0.641 36' 42" 
snH-x i  500 113.21 0.668 2 8 O  30" 

F i v e  b a t c h e s  cont : . in ing  0.0, 19.6, 32.6,  112.0 

and 49.05 w/w o f  a e i v e n  e x c i [ , i e n t  were fo r ruu la t ed  

and coiripressrd i n t o  t ; iblo t s  u s i n g  s i n g l e  punch t a b -  

l e t t i n g  rnzchine . The same t e c h n i q u e  p u b l i s h e d  by 

Aly a n d  Abu-'raleb (13)  w a s  used t o  compress  f l a t  

t ; : b l e t s  e a c h  had a d i a m e t e r  o f  6.4 0 .Ol rn rn  and a n  

avera:,pe we i - ,h t  o f  0. l g m .  The d i r e c t l y  compressed 

t a b l e t s  were eva lun  t,ed accord in{_  t o  t h e  p r e v i o u s l y  

r e p o r t c d  procct1urc.s ( 1  3 ,16 )  . 

1 

1lESULT;i AN11  D I S C U L . S I O N S  

O n  t h e  bases  of  HFR (13,17)  i t  w a s  found t h a t  

A v i c e l ,  Cclutcl t )  and b'I'AI{-xl5OO i n  t h i s  o r d e r  were 

t h e  most s u i t z b l e  s i n g l e  exci1,it n 1,s t o  produce  s n t i s -  

fncbory  t a b l e t s ,  
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OXYTETRACYCLINE HYDROCHLORIDE TABLETS 1975 

IJniL'ormity o f  wei;,ht: The 1 1 1 i i i  o r i i i~Ly o f  wei{,ht o f  t h e  

d i r c c  t l y  cornpres s ed a n t i b i o t i c  tr-b lc t s w a s  eva lua  t ed 

t o  corriply w i t h  D.1' .  1973 t e s t .  T a h l e  2 sliows t h a t  

the conLrol  t a b l e t s  were n o t  unil'orm (hLi,h C.V:'). 

I n  one c a s e ,  t h e  c o n t r o l  tabl.1 s oE anhydrous  l a c t o s e  

U 5 I  E o r ~ i ~ u l a t i o r i s  coiild n o t  be coriiprc.ssec.i. F r o m  t h e  

g i v e n  d,r t a  i n  th i s  t a b l e ,  o n l y  two b a t c h e s .  fornlul, ,  t e d  

w i t h  49.0 , lnd 42.0:; w/w of A v i c e l  were uniform. T h i s  

expec ted  r e s i i l t  m a y  be  a t t r i b u t e d  t o  i t s  bad f low 

p r o p e r l i e s  of  A v i c e l  m a y  be r l u c  t o  i t s  SI a l l e r  i r r e -  

t ;u lnr  roc'e shaped intc-rlocLin;: y a r t i r . 1  c s  which ~ ~ o i i l d  

c r e a t e  great r e s i s t a n c e  t o  f low (18) .  The e f f e c t  o f  

p a r t i c l  c s  s i? :e  v a r i a t i o n  b c c r r m c  1-ronoiinced w i t h  t h e  

b l e n d s  o f  c c l u t a h  and s u g a r t a b  ( e x c i p i c n t s  o f  l a r g e r  

p a l - t i c l e  s i z e s  s e e  Ta l ) l e  1 )  and !ience non un i to rm 

t a b l e t s  wert proouced. 2,s i t  i s  s own i n  Tab le  2 

bT,ii<-x15OO was tht. on Ly s i n y l e  e x c i p i e n t  w:. i ch  produced 

u n i f o r m  t a b l e t s  ( 1 9 ,  2 0 ) .  The s m z L 1  p a r t i c l e  s i z e  

v a r i a t i o n  o r / n n r l  t : ic , ood flow p r o p e r t i e s  o f  S'l 'AR-xl5OO 

may be t h e  a c c e p t a h l e  e x p l a n a t i o n  Cor t h i s .  

L o ~ ~ i c . i l l y ,  t l ie p h y s i c a l  p r o p e r t i c ~ s  0.f a g i v e n  

exc i j i c n t  can  be modi f ied  by thc  a d d i t i o n  of '  c e r t a i n  

ad/ t i \ e s  o r  mixing \ . i  t h  anothc T e x c i p i e n t .  The new 

Pro lJLr t ies  o f  t h e  m i x t u r e  a r e  n o t  c l e a r  o r  s i m p l e  t o  

s t a t e  t 1 , : i t  t h e  m o d i f i c a t i o n  i s  s Lmple a d d i t i v e  f u n c t i o n  

( 4 , 2 1 ) .  lIowever, T a b l e  3 shows t 1 1 , i t  t h e  i n c o r l i o r a t i o n  
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1978 ABU-TALEB AND ALY 

O C  a secoiicl e x c i l ) i e n t  a f f e c t c d  t h e  i i n i fo rn i i t y  o f  weight  

o f  t h e  prorluced t a b l e t s .  h o t  o n l y  was t: i s  e f f e c t  

dependent  on t h e  c o n c r n t r a  t i o n  O P  t h e  i n c o r p o r a t e d  e x c i -  

p i c n t ,  b u t  a l s o  i t s  t y j t -  w ; i s  c r^c-.ctive. Coripressc\d 

t a b l e t s  w i th  b i n a r y  hlc,nded e x c i p i  cnLs were m o r c  un i fo rm 

i n  \ :cif;ht .  Tab le  3 s l iows  thz t 1 : 1 A v i c c l  b i n a r y  b l c n d s  

were m o s t  s i i i t a b l e  c x c i p i c n t s  t o  -i-oduce un i fo rm t a b l e t s .  

Ttie un i fo r rg i ty  o f  t h i c k n e s s ,  r:liich i s  an  adc i t i o n a l  

cont 1-01 t o  L’ir  t a l j l c  t d imrns  ions t o  cn4iire t h e  r c p r o -  

d i i c i b i l  I t y ( 5 )  was eva l i i a t cd .  Tlotii sini;le arid b i n a r y  

b l ( . n ( l rd  r x c i L ; i r n t s  18ro i  i i c c d  t n L l e i : ?  o T  t i  ( L  same v a r i a -  

t i < ) i i s  i n  t h i c k n e s s ,  r,ior(\ or 1 (  s i,ar:il l e l  t o  v r r i a t i o n s  

i n  wei; h t .  

C r u s t i L r i g  s trenp, t h :  - 
The i n c o r p o r .  t i o n  f s i  1 1  Lc e x c i p  c i i t ~  i n  t h e  for- 

I ~ U I  , r i o n  incrc ; i sed  t h ~ ~  : i n r d n e s s  or t c t:iblct,s as s!iovn 

i i :  1-i: . 1 .  Jti t l i i s  f i{- i i re  i t  i -  sho::ii t l i ,  t t r ,e  c r u s h i n ( *  

s t r ’ n t , t h  o f  t l i e  cor,ii)ressed t,i l e t s  w a s  dependen t  on t h e  

t y p e ,  as hell a s ,  Lhe c o n c c n t r c  t i o n  o f  tile i n c o r l j o r a t e d  

e x c i p j  c n t .  S’r/,R-x, Celu t<ib  and i \ . v i c e l ,  i n  t l i i s  o r d e r  

protliicetl i i a rdes  t t a b l e t s  . The :,ood f l  o w  o r / and  t h e  hi{:h 

p r e s s u r e  ; ia rdness  prof‘iLe o f  > T ~ . ~ L - x I  500 ( 2 0 , 2 1  ) m a y  

ex j , l a in  1 ~ l - i ~  Lhe cott.pressed t n u l c t s  1 i t h  t h i s  e x c i p i e n t  

were of ’ n i g h ~ r  h a r d n e s s  l e v e l .  IT] t h e  c a s c  o f  . jugar 

excipic3nts  c e l u t a h  a n d  s i i t ; a r t ab ,  t h c  h i ;  h e r  l o v e 1  o f  

h a r d n e s s  of ’  t h e  produced t a b l e t s  i s  d r ~ e  t o  t h e  h a r d e n i n g  
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OXYTETRACYCLINE HYDROCHLORIDE TABLETS 1979 

8.0 

6.0 

4 .O 

2.0 

Key 
A Avicel 0 A.H.L. 
A Celutab )( Sugartab 

20 30 40 50 

FIGURE 1 

Effect of varying concentrations of different direct compression 
excipients on the hardness of directly compressed oxytetracycline 
Hcl tablets. 

e f f e c t  o f  ti e s e  e x c i y i c n t s  ( 1 1 ) .  ’rhc c a s e  is  q u i t e  

d i f f c r ~ ~ n t  with A v i c e l .  I t s  ma I c h - s t i  cli 1 i I t ( .  p a r t i c l e s ,  

2.t-e e a s i  ly interr: i is?ir>d imder  s l  i - l i t  co r ip r r s s ion  f o r c e ,  

a n d  t h e  numeroi ls  s i t e s  o f  hydrop;en bonct in  found i n  t h e  

molecu le ,  e i i . ,b led t n e  T i n i s ’ i c d  t a  ) l e t s  t o  e x h i l l i t  
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1980 ABU-TALEB AND ALY 

ext reme ; i a rdness  ( 6 ) .  IIowever, w i t h  resp Lct t o  h- t rdness  

ol‘ t l ie cc~iii;~rcssecl t, ‘ ) l e t s  I\. i t h  113.0:’ w//w si.n; le e x c i -  

p i c n t s  c < m  be  iirraii ed as l o l l o w s  

SThR-x 5 Cclut2:b > A v i c e l  ) .“.nhyclrous L a c t o s e  > 5ugar- 

t a b .  

b’i!,ure 2 shows th” ,  t ..vici:l/l~.nliytlroiis L a c t o s e  b l e n d s ,  

pi.ob uceii t h e  h a r d e s t  t ab1  c t s .  is ~ i a p  Le a t t r i b u t e d  t o  

tlic syne r{ ; i s  t i c  e f f e c t  o f  A v i c e l .  i 7 1 1  t o  i t s  hi{ h e r  

p r e s s u ~ e - } i a i ~ d n e s s  j)rof i l e  ant1 C J l l d  t < t h l e  t l  in{: r o p e r t i e s ,  

S‘r ’t-x when blenr:e ’ w i t h  Avice l  otiuced s a t i s f a c t o r y  

t a i j l . e t s  (4 ,21 ) .  

h’j t i  r e s p e c t  t o  t h e  hc~rdness  o f  t j ie :)i-otluced t ab1  P t S  

forniu1att.d wit l i  43.0;. w/w, 1 :1  bin ; i ry  b l e n d s  O C  A v i c e l ,  

cLm be a r r a n g e d  as f o l l  o w s  : 

hvicel/Anhyclroiis L a c t o s e  3 Avicel/S1’lLR-x 5 

Avicel /Ce l u t a b  > h v i c e l / S u y , a r t a b .  

F r i a b i l i t y  (LOSS $ ) 

F i g u r e s  3 and 4 show t l i a t  the  c o n t r o l  t , ~ b l e t s  were 

f r i a b l e  (high l o s s  w/w). The i n c o r p c 2 r a t i o n  of s i n p l e  

e x c i p i e n t s  i n  t h e  for rn i i la t ion  reduced  t h e  f r i a b i l i t y .  

hrnoni; t he  t r i e d  e x c i p i e n t + ,  A v i c e l ,  STAR-x and  C e l u t a b ;  

i n  t h i s  o r d e r ,  were a L s o  t l ie b e s t  e x c i p i  e r i t s  t o  conipress 

a n t i b i o t i c  t a b l o t s  o f  s m a l l  l o s s  7 . t‘h Is may be a t t r i -  

bu ted  t o  t h e i r  h i ;  ‘ I  p r e s s i i r e  ii,irrlness p r o f i l e s .  O n  

t h e  o t h r r  11 i n d ,  t h e  l a c t o s e  p ro~ l i i ced  f r i a b l e  t a b l e t s .  
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OXYTETRACYCLINE HYDROCHLORIDE TABLETS 1981 

I3.h 

10.0 

n - - 
C 
It 
Q 

Y Y 

? 5.0 
w, 

2 

n 
u 
C 

-c 

4.a 

3.c 

2.0 

u e y  
0 AvicrlISTAR - x  X AviceliA H.L. 

A Star-x /Celutab A Avicel/('elutah 

Avicel/Sugartah 

. ~- 

\\ 
40 S O  20 30 

FIGURE 2 

Effect of varying concentrations of different binary blended excipients 
(1 : 1) on the hardness of directly compressed oxytetracycline Hcl 
tablets. 
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1982 ABU-TALEB AND ALY 

cone. % 
w/w 

20 30 40 50 

FIGURE 3 

Effect of varying concentrations of different direct compression 
excipients on the friability of directly compresses oxytetracycline 
Hcl tablets. 

Al though  i t  w a s  r e p o r t e d  t h  it i t  I I ~ S  :,ood t a b l c t t i n g  

; ) r o [ ) c r t i ( ? s  ( 1  1 ) , t h i s  r c 5 s i i l  t mYly be a t  t r i b u t e d  t o  the  

s rwl l  C O [ r l i ) r t  s s i o n  f o r c e  used. 

V i ;  ure 4 c o n f i r m s  t~ ia t  the  i n c o J - p o i - a t i o n  o f  a 

s e c o n d  e x c i p i e n t  i n  formuiliation m o d i f i e d  t h e  t a b l e t t i n g  
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OXYTETRACYCLINE HYDROCHLORIDE TABLETS 1983 

4.0 

3 .O 

2.c 

1 .c 

Key See figure 2 

conc. % 
wlw 

20 30 40 50 

FIGURE 4 

Effects of varying concentrations of different binary blended excipients 
(1:l) on the friability of directly compressed oxytetracycline Hcl 
tablets. 

p r o p e r t i e s .  I n  titis fi{:urc i t  i s  s i i o x i  t h a t  b l e n d i n g  

v i t b  i \ v i c e l ,  S'r: !'-x o r  C e l  utab reduced t h e  f r i a b i l i t y  

of t h e  l ~ ~ - o d u c e d  t a b l e t s .  L j t i i  r e s , e c t  t o  t h e  f i > i a b i l i t y  

o f  tlie compressed t a b l c > t s ,  s i n  l e  excil,icnts can be 

arrrn;:ed as f o l l o w s  
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1984 ABU-TALEB AND ALY 

U i s  i n  t e ;Cra t ion  t i m e  

Ta ;le 2 shows t h a t  a l l  t h e  for t , i J r Ia ted  t t : t i l e t s  

pas sed  the ph ,~ rmacop ie l  limit ( 3 0  ntin. a c c o r d i n g  t o  

1i.I’ 1973) ,  exce l ) t  t i io5e for , .mlr ! tcd  : * i t h  32 .6 ,  42.0 

and 49.0:’ w/w 07 A v i c e l .  

Due to t h o  s ( ~ l u l i i l i t 3  o f  t :  c a c t i v e  i n y , r e d i e n t ,  

t he  conLro1 t d b l e t s  c l i s i n t e ,  r d t e d  w i t h i n  the  l i m i t ,  

and ts.t’ ir d i s i n t e g r a t i o n  t i m e s  were *-.ot u n i f o r m  

(tii::h C.V.  $ ) .  I t  was n o t  expec ted  t l t ; , t  t h e  c o n t r i -  

b u t i o n  o f  A v i c e l  t o  t l ie f o r t m l a  t i o n  wou ld  d e l a y  t h e  

d i s i n l e y r : t i o n  t imes  o r  t l ie coziprcssed t a b l c t s .  

A L c l i o l l ,  11 il w. s rcilwrted as  a l isinte; ,r : int  ( 6 )  t h e  

t l ~ b i i i t e 6 ; r a t i o n  t imes o r  t h e  t L L b l i . t s  i n c r e ~ s c r l  by 

i n c r e x s i n g  Ihe  c o n c e n t r a t i o n  >f i v i c e 1  i n  t h e  for i r iulas .  

T’l is  rn y be a t t r i b i i t e d  t o  t h e  h i g h  compress ion  r o r c e  

Tinder wliicli the t < , b l c  t 5  w e r e  compressed. The o t h e r  

e s t c d  cc,ust’ i s  tlic f i l u r i  o r  d i s i i i t e , , r u t i o n  

medium (0.  II:. I X L )  t o  d e s t r o y  t h e  s t r o r i r  hydrocen  bonding .  

E a r l i e r ,  i t  was re l ’or ted  t h a t  this e x c i p i e i i t  f - t i l e d  t o  

be  e i t h c r  extra o r  i n t e r 3  d i s i n t e p : i n t  ( 2 2 ) .  O n  t h e  

o t l i e r  Ii.tnd, Celiit:,b p r o d u c ~ d  f s t l y  c l i s i n t e g r  t t ? d  t a b l e t s .  

T n i s  rnay be due t o  t h e  s o l u b i l i t y  o f  thc v e h i c l e  and  

/ h e  a n t , i b j o t i c .  .?s i t  i s  a s t n r c l i ,  ST li-x rvtluced 

cons idera l - , l  y thc- d i s  i n t e g r a t  ion tiJJJe.5 of tlie Tori*lulated 

t a b l e t s  ( 5 ) .  

The e f f e c t 5  o f  t h e  b i n a r y  blcnr1c.d \ - c h i c l e s  on  t h e  

d i . s i . n t eg ra t ion  t i n i e s  o f  t h e  !>rodiiced t a b l e t s ,  are shown 
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OXYTETRACYCLINE HYDROCHLORIDE TABLETS 1985 

i n  t a b l e .  G e n e r a l l y ,  e x c e p t  in t l ie c a s e  o r  h T ~ H - x  and 

anhydrous  l a c  to:>e b l e n d s ,  b i n a r y  blr  nded vc l i i c l  e s  i r ic re -  

r,sed Lhe d i s i n t e g r a t i o n  t i m e s .  ’, i i th  r e s .  cck t o  t l i e i r  

e f f e c t  on d i s i r i t e i , r n t  i o n  tiiiies 0 ’  t l ic I’rodiiced t a b l e t s ,  

ti ir iary b l e n d s  o f  anliyc’rous 1 < L C  c,Cibt’ r v i  I 11 0th 1- vt;l, i c l e s  

c;,n be a r ran ,  ec1 a s  f o l l o w s :  

STAR-x/hnhyclrous L a c t o s e  1 :3 \ 3 : l  b 1 : 1  

Cel~, tnb/ i lnl iydroi is  I z ~ c t o s e  3:1  \ 1 : 3  > 1 : 1  

CONCLUSION 

From t h e  L)revioiis c l i . scuss ion ,  i t  i s  conclitded 

t l x t ,  t l ie d i r e c t  cornpress ion L:~cimi~,uc can be  ai’] l i e d  

t o  rnai,uf::c t i i re  o x y t . > t r a c y c l  iue !iyc rochJ.or ide t a b l e t s  

o f  r ec i sonab le  p h y s i c a l  st ,Tnd;irds.  > l v i c e l ,  Celu  tab and 

S J’AR-xl CjGO v c r e  fo8ind t o  be the  s i ~ i t d b l e  s i r i c l e  e x c i -  

p i e n t s  f o r  t abJ  e t t i n g .  i?Ltlioiigh t h e y  produced  t a b l e t s  

o f  , ood niechan i.cal p r o p e r t i e s ,  we recornt tend t h e  b i n a r y  

h l c n d s  o j  a n y  o f  t h e s e  e x c i p i e n t s  \ , i t l i  the  o t h e r  or w i t h  

anhydroiis 1 ,actose i n  t h e  r a t i o  of‘ 1 :1 o r  3 : l .  
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