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i' I epa r a t 1. on and Eva 111 3 ti o rj of D i r e c t  1 y Conipr c s s e il Ncda L: ep x i  

A s s i u t ,  Egypt 

Summary 

Medazepam, t h e  w e l l  knom bc>nzodiazepine 
d e r i v a t i v e  u s e d  as  a t r a c s q u i l l i z e r  and i n  
a l c o h o l  wi- thdrawal ,  w a s  p repa red  i n  d i r e c t l y  
compr e s s e d t. ab 1. e t s . The d i r c c t 1 y corn p r  e :? s i b 1 e 
v e h i c l e s  which w e r e  used. s i n g l y  o r  i n  h i n a r y  
b lends  1: 1, K'eze Avice l ,  Lac tose ,  S?'A-R.x 1 5 C 3  
dmcompress and t h e  r e c e n t l y  i i i t roduced v e h i c l e  
cornpactrol. It w a s  found t h a t  Avicel  and 
Emcornpress r e p r e s e n t  t h e  m o s t  s u i t a b l e  s i n g l e  
v e h i c l e s  used €or t h e  p r e p a r a t i o n  of Medazeparn 
hydroch lo r ide  t ab le t s .  I n  case of b i n a r y  
b l ends  it was fiound t h a t  t h e  b e s t  q u a l i t y  
b a t c h e s  we:re prepared  us ing  Avice l  : Erncornpress 
b l end  1:l. Phys ica l  c h a r a c t e r i s t i c s  i n c l u d i n g  
un i fo rmi ty  of  weight ,  t h i c k n e s s ,  ha rdness ,  
f r i a b i l i t y  were i n v e s t i g a t e d  for t h e  p repa red  
ba tches .  The e f f e c t  of d i r e c t l y  compress ib le  
v e h i c l e  v a r i a t i o n  on t h e  un i fo rmi ty  of druo 
c o n t e n t  and t h e  d i s s o l u t i o n  r a t e s  of Medazepam 
hydroch lo r ide  t a b l e t s  w a s  a l s o  s t u d i e d .  

I n t r o d u c t i o n  

Medazepam, used i n  t r e a t m e n t  of a n x i e t y ,  t e n s i o n ,  

and a l coho l i sm,  ?is manufactured i n  t ' h e  form of c a p s u l e s  

(F. Hof fman-La Roche , B a s l e  Swi t ze r l and)  . The p r e s e n t  

work aimed t o  p repa re  d i r e c t l y  compressed Medazepam 

hydroch lo r ide  t a b l e t s .  
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2244 A B O U T A L E B  ET A L .  

The d i r e c t  compression t e c h n i q u e  o f f e r s  severa l  

advsntarics ove r  thc t r a d i t i o n a l  wet g r a n u l a t i c n  methods. 

-7, 
I hese i r ic lude reduced costs, ip,i!rovee product  s t a b i l i t y  

and i n c r e a s e d  product  r e l i a i - > i l i t y  . it was stat .d t h a t  

no  si.r:cjle d i r e c t l y  compress ib le  v e h i c l e  h a s  i-,.rlcn four,< t o  

be s u i t a b l e  f o r  ai l .  d i r e c t l y  cornpres;~d f o r ~ ~ ~ i l ~ i ? .  Thus 

con;parative s t u d i e s  on t h e  e f f i c i e n c y  of v a r i o u s  d i r e c t l y  

compress ib le  e x c i p i e n t s  w i t h  medicaments a r e  ve ry  e s s e n t i a l  

i n  fo rmula t ion  t o  se lec t  t h e  most s u i t a b l e  v e h i c l e  or mixed 

(2 .1 

v e h i c l e s  f o r  each  drug.  

I n  t h i s  p r o j e c t  d i r e c t l y  compressed Meda~cpam 

hydroch lo r ide  t a b l e t s  w e r e  p repa red  u s h q  s i n g l e  d i r e c t l y  

compress ib le  v e h i c l e s  and t h e i r  b i n a r y  b l ends  i n  1:l r a t i o .  

The produced t a b l e t s  w e r e  e v a l u a t e d  w i t h  r e g a r d  t o  t h e i r  

p h y s i c a l  s t a n d a r d s  and u n i f o r m i t y  of druc; c o n t e n t ;  i n  

o r d e r  t o  e v a l u a t e  t h e  d i r e c t  compression as a t e c h n i q u e  

f o r  p r e p a r i n g  Medazepam h y d r o c h l o r i d e  t ab l e t s .  T h e  d i s -  

s o l u t i o n  r a t e  of t h e  p repa ted  t a b l e t s  was a l s o  i n v e s t i g a t e d  

i n  o r d e r  t o  s t u d y  t h e  e f f e c t  of v a r i o u s  v e h i c l e s  on t h e  

a v a i l a b i l i t y  of Medazepam from t h e  p repa red  t a b l e t s .  ( 2 )  

Exper imenta l  
Materials : 

Medazepam hydroch lo r ide .  D i b a s i c  ca lc ium phosphate  

d i h y d r a t e  (Emcompress) , ca lc ium s u l p h a t c  d i h y d r a t e  

(Compactrol)  , M i c r o c r y s t a l l i n e  c e l l u l o s e  (Av ice i  pH 1 0 1 )  , 

STA-Rx 1 5 0 0  S t a r c h  and Lac tose  w e r e  used as d i r e c t l y  

1-Hoffman-La Roche & Co. Ltd. Basle, Switzerland. 
2-Edward Mendell Co., Carmel, New York U . S . A .  
3-F.M.C. Corporation, New York Delware 
4-Staley MFG Co. Deeantr, Illinois U . S . A .  
5-U.S.P. Shiffield Chemical Union, N L ,  07033 U . S . A .  
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MEIIAZEPAM H Y D R O C H L O R I D E  TABLETS 2245 

1 
c o m p r e s s i b l e  vehicles. Magnesium s t e s r a t e  alrici s t e a r i c  a c i d  

~ T'rocedures -: 

;.lc da z e p m  hy ilk o f-.h 1. o r  i d e yowd er  via s ii s ed as r e c e i v e d  

 fro^ the ii.d.ncfacturi-5::. The  t a b l e t s  were p r e p a r e d  b y  mixirig 

tho druq w i t h  certain amount of  t h e  t e s t e d  v e h i c l e  and 

1. ubr i cant . 
vehicles were use2 s i n g l y  or ii? b l e n d s  1 : :L r a t i o  f o r  t h e  pre- 

F-mrntion of t h e  desired t a b l e t s .  D i f f e r e n t ;  b a t c h e s  of 

7% e 1 a ii r rixm t i on e d 6i re  c't 1 y com pr e s s :i b 1 e 

'J!czLitepan hya roch lo r i . de  d i r e c t 1 1  c o r r p r e s s i b l  e t a b l e t s  were  

prppared, e a c h  c m t c i i . n i n g  2 .5% w,'~,) MedazeFcim h y d r o c h l o r i d e ,  

2/ t\,/w riaqni - ; i u r  s t c  ; r a t e  and s t e a r i c  a c i d ,  95.53: w/w of 

e a c h  vel-iicle. ( 3 - 3 )  1 h e  powder i n g r e d i e n t s  were b l e n d e d  

i n  a c u b i c  mixe r  for 1 5  m i n u t e s  a t  50 r .n .p .  I The mixed 

powder t h e n  compre;. c d  i n t o  8-mm d i a m e t e r ,  f l a t t t . n e d  

t c i h l e t s  usinc: a n  e c c e n t r i c  t a b l e t  machine a d j u s t e d  for 

e a c h  e x c i p i c n t  to produce 2 0 0  my t ab l e t s .  

- - ~  ~ _ - - -  

1 -- Chhernical Industrial  Development, ~ I D .  ax,  
2 - G e r l i n ,  W e s t e r n  C'crmany. 
3 - Erweka a p p a r a t ? b o u ,  Heusentarm. 
4 - B a t  & C o .  L t t l . ,  S u s s e x ,  Enyland.  
5 .- r y e  Unicwi,  i n - ) l a n d .  

Wypt:. 
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2246 ABOUTALEB E T  A L .  

Evaluation of Tablets : ___- 

(a) Physical standark: 

A l l  the manufactured tablets were evaluated for 

uniformity of weight (B.P. 1980) , uniformity of thickness, 

hardness, friability and disintegration time according to 
(-.-... 3 c \  , 

the previously published procedures. 

(b) Uniformity of drug content : 

Ten tablets from each batch were individually 

assayed for its drug content . The absorbance was read 
at 254 nm using 1 cm cell. The mean drug content, the 

standard deviation and c.v % are given in Tables 1F.2. 

(c) Dissolution Rate : 

The dissolution rate was determined in 500 ml 

of 0.1 N hydrochloric acid equilibrated at 37 - + 0.5OC, 

stirred at 100 r.p.m. Samples were withdrawn every 

5 minutes over 15 minutes, then every 15 minutes over 

total dissolution time of 120 minutes. Fresh dissolution 

medium were added in each time to substitute the with- 

drawn samples. Samples were analyzed according to the 

procedures of McGinity & Hill . The drug contents were 
assayed spectrophotometrically at 254 nm using 1 cm cell. 

Data obtained were shown in Figs. 1-3. 

Results and Discussion 

uniformity of weight and thickness : 

A l l  thc manufacture2 tablets fullfilled the 

requirements of the B.P. 1980 for wciqht uniformity 
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2250 ABOUTALEB ET AL. 

30 60 90 120 
Time (minutes) 

0 

F i g . ! ? ) :  E f f e c t  o f  b l e n d s  o f  d i r e c t l y  c o m p r e s s i b l e  vehicl.(:s on t h e  
d i s s o l u t i o n  of  Medazepan: h y d r o c h l o r i d e  t a b l e t s .  

O A v i c e l  : STA-Rx 

O A v i c e l  : Emcompress DAvi.ccf : conipactrol  

0 A v  i c e 1 : 1 a c t o  s e 

L a c t o s e  : Emcamprcss 
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i' 
,J 1 I -L-- - - I  

30 60 90 120 ri 

Ti me( mi nutcs) 
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regardless of the type of the excipient. The physical 

characteristics of the batches produced using various 
(10-13) 

single vehicles and their blends are given in Tables 

1 & 2. The excipients investigated can be arranged in 

a descending order regarding their capability of yielding 

weight and thickness uniform tablets as follows: Avicel, 

Emcompress’) STA-Rx 1500 > Lactose > Compactrol. For their 
blends in 1:l ratio they can be arranged as follows : 

Avicel : Encompress) Lac’iose : Compactrol ? Lactose : 

STA-Rx1500 > Emcomnress : STA-Rx1500,>Avicel: STA-Rx1500> 
Encompress: compactrol> STA-Rx1500 : compactrol) 

Avicel : Lactose) Avicel : Compactrol) Lactose : 

Emcompress. The coefficient of variation, shown in 

Tables1 & 2 is considered as a measure for the last 

observed uniformity, The weight and thickness variation 

of the produced tablets are a function of the powders 

flowability. 

Mechanical Properties : 

The mechnical properties of the produced tablets 

&ere tested. The results are shown i n  Tables 1 h 2. From 

the obtained results, it i s  clear that iivicel produred 

the hardest tablets w h i l e  STA-R 1500 did the reverse, till 

the iimie;lrurdble c x t e r i t .  The friability results obtained, 

i a b l e  1, confirined izhose of ttle hardness:  Avicel produced 

t h e  lowest friability v a l u e  f o r  t h e  tablets while STA-hx 

produced the highest friability value. 

X 
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I n  b ina ry  b l ends ,  Avicel : Enccmpress b lend  produced 

t h e  h i g h e s t  harlfiness v a l u e  and t h e  lowes t  c o e f f i c i e n t  of 

v a r i a t i o n  p e r c e - t  va lue  , whereas STA-R 1500 : compactrol  

blend produced t h e  lowes t  ha rdness  v a l u e  and t h e  h i g h e s t  

c o e f f i c i e n t  of v a r i a t i o n  p e r c e n t  va lue .  

X 

The hardness  v a l u e s  depend on t h e  type  of t h e  

e x c i p i e n t  used. Thus t h e  ha rdness  of t h e  produced t a b l e t s  

can be arranc'ed a s  follows : Avice l  > L~icompress > Lac tose  

compactrol > STtl-Rx-500, w h i l e  f o r  b l m d s  : Avice l :  

Emcompress) 4v:Lcel : Lactose) Avicel  : STA--Rx1'500 > 
Lactose : Emcompress) Lac tose  : STA-Rx150@') A v i c e l  : 

Compactrol) ,sTA-Rx1500 : Emcompres s> Emcompress : 

Compactrol) Jac-tose : Compactrol > STR-R 1500; Compactrol. x 

F r i a b i l i t y  v a l u e s  of t h e  produced t a b l e t s  altso depend 

upon t h e  t y p e  of e x c i p i e n t  used. Thus we can a r r a n g e  t h e  

f r i a b i l i t y  va lues  as f o l l o w s  : Avicel > Emcompress > 
Compactrol > Lactose > STA-Rx1500. 

w e  have t h e  fo l lowing  o r d e r  : A v i c e : ; . :  Lac tose  > Avice l  : 

Emcompress ;. Lactose  : S 'TA-Rx1500  > Avice l  : Compactrol > 
STA-R : Emcompress > : ,v ice1  : STA-RV1500 y, SZ?L-R 15G0: 

Compsctrol. > 1,~3rtcj::\~ : : < x i c o m p r e s s  -\ E;licoitipr<>ss : fl'o:npac"irol \ 

Lactose : C o i ~ i p a c t r ~ l  . Comparison on t k , e  h z r d n e s ~ ~ - - F r i a b i l i i - y  

While for mixed v e h i c l e s  

X X 

r a t i o  revpa l .ec !  t h a i  . ? . \ s ~ i c ~ l  i s  supcri .or to a l ~ l .  o t h e r  e x c i p i e n t s  

i n v e s t i g a t e d ,  as  it ,iriFro\res t h e  mechar.ica1. p r o p e r t i e s  of 

Medazuanl hydroch lo r ide  t:abl.ets as show\.n in T a b l e s  1. h 2 .  
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2 2 5 4  ABOUTALEB E T  A L .  

Disintegration Time : 

Medazepam hydrochloride tablets prepared by Avicel, 

STA-Rx1500 and Lactose comply the B.P. 1980 disintegration 

test, the reverse is true for the tablets prepared by 

Emcompress and compactrol, as shown in Table 1. Tablets 

prepared by blend of vehicles comply the test for 

disintegration stated by the B.P. 1 9 8 C  except the blends 

of Emcompress: Lactose and Emcompress: Compactrol 

produced tablets which aid not comply the test, Table ” .  

The last findings revealed the role of Avicel and STA- 

Rx1500  in improving the disintegration time for Emcompress 

and compactrol, in blends, to be within 15 minutes. Such 

results may be explained on the basis that Avicel and 

STA-Rx1500, being starch in nature, act as disintegrants; 

this property being obvious at higher proportions. (14) 

Uniformity of drug content : 

The drug contents of Medazepam hydrochloride tablets 

prepared by various investigated directly compressible 

vehicles is shown in Tables 1 & 2. it was found that all 

the prepared hatchcs were uniform in druq contents and 

passed the allowance of the B.1’. 1980 in this respect, 

except those tablets prepared by lactose and compactroL 

j; blencc which deviated. This can be attributed to 

s e g x e r a t i o r i  which may occur during mixing and compression 

aue to differences in particle size and bulk density as 

well as the angle of repose between the particles of 

Lactose and compactrol. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

2/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



MEDAZEPAM HYDROCHL,ORIDE TABLETS 2 2 5 5  

'The o b t a i r  ed r e s u l t s  i n d i c a t e d  t h e  posa ib i l . i t y  ~f 

producing d i r e c t l y  compressed Xedazepam hydroch lo r ide  

t a b l e t s  having  r e a s o n a b l e  un i fo rmi ty  of drug c o n t e n t .  

Hence upon choclsing t h e  s u i t a b l e  vczhicles and ad] u s t i n g  

t h e  c o n d i t i o n s  of mixing,  t h e  d i f  f i - cu l ty  of manufac tur ing  

t a b l e t s  con ta in ing  smal l  doses  of a c t i v e  medicaments by 

d i r e c t  compression t e c h n i q u e  can bc? overcorned. 

D i s s o l u t i o n  b s a v i o u r  : 

The ob ta ined  d i s s o l u t i o n  d a t a  w e r e  t r e a t e d  diagrama- 

t i c a l l y  i n  F i g s  1-3 .  The T50% of t h e  prepared  Medazepam 

hydroch lo r ide  t a b l e t s  w e r e  shown i n  Tables  1 & 2 . The 

Figures  r e p r e s e n t  t h e  p l o t  of cummulative drug release 

pe rcen t  o r  drug d i s s o l u t e d  p e r c e n t  a g a i n s t  t i m e  i n  minutes .  

D i s s o l u t i o n  r e s u l t s  r e v e a l e d  t h a t  t h e  d i s s o l u t i o n  ra te  i s  

g r e a t l y  a f f e c t e d  by t h e  t y p e  of t h e  e x c i p i e n t  i n c o r p o r a t e d  

w i t h i n  t h e  t a b l e t s .  Th i s  may be duf t o  t h e  d e c r e a s e  i n  t h e  

d i s i n t e r j r a t i o n  t i n < .  of t h e  produced t a b l e t s ,  perhaps due t o  

a b s o r p t i o n  of e x c e s s i v e  q u a n t i t i e s  o f  t h e  t l i s so l .u t ion  f l u i d  

by t h e  t a b l e t s ,  l e a d i n g  t o  f a s t e r  breakdown of t.he t a b l e t  

s t r u c t u r e  (15). T a b l e t s  p repa red  by STA-Rx1500 and Avice l  

showed t h e  h i g h e s t  d i s s o l u t i o n  r a t e  among t h e  o b t a i n e d  

t a b l e t s  w i t h  t h e  smallest T50% as shown i n  Tab les  1 & 2 

and F igs .  1-3. Th i s  may be  due t o  t h e  i n c r e a s e d  c a p i l l a r y  

which promots t h e  p e n e t r a t i o n  of t h e  d i s s o l u t i o n  medium 

i n t o  t h e  t a b l e t s .  

Tablets prepared  by Emcompress and compactrol  

e x h i b i t e d  l o w  d i s s o l u t i o n  ra tes  of d i s so lu t i l on  among t h e  
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2256 ABOUTALEB ET AL. 

obtained tablets with the highest TS0% : This may be due 

to the difficulty of the dissolution medium to pentrate 

into tablets !15) 
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