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ABSTRACT 

Con t ro l l ed  r e l e a s e  capsules  of t e t r a c y c l i n e  
hydrochlor ide w e r e  prepared by c o a t i n g  of beads wi th  
eudragi  ts employing sp ray  technique. E f f e c t  of 
va r ious  f a c t o r s  i n f luenc ing  drug release from beads 

was evaluated.  I n  v i t r o  d i s s o l u t i o n  s tudy  was c a r r i e d  
o u t  fol lowing t h e  N.F.XIV procedure of t e s t i n g  "Timed 
Release Tab le t s  and Capsules I n  V i t r o  T e s t  Procedure" 
us ing  USP XX d i s s o l u t i o n  apparatus.  Promising products  
were eva lua ted  i n  v ivo  o n  human volunteers .  Se l ec t ed  
products  w e r e  a l s o  sub jec t ed  t o  s t a b i l i t y  s tud ie s .  

INTRODUCTION 

Cont ro l led  r e l e a s e  drug d e l i v e r y  systems are 
being designed t o  op t imise  their pharmacokinetic 
a c t i v i t y .  The approach b a s i c a l l y  envisages t he  deve- 
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826 J A I N  AND MISRA 

lopment of a dosage form which could d e l i v e r  t h e  drug 
t o  t h e  t a r g e t  area a t  a ra te  and concent ra t ion  t h a t  
maximise the rapeu t i c  e f f e c t s  and minimise s ide  e f f e c t s .  

Incomplete absorp t ion  (11, peaks and troughs in 
i t s  blood l e v e l s  due t o  high and f r equen t  dosing ( 2 1 ,  

inc idence  of s i d e  e f f e c t s  due to high dosing (3 )  and 
prolonged therapy n e c e s s i t a t e  formulat ing c o n t r o l l e d  
r e l e a s e  drug de l ive ry  system of t e t r a c y c l i n e  hydro- 
ch lo r ide .  

EXPERIMENTAL 

PreParation of Beads 
1 Weighed amounts of t e t r a c y c l i n e  hydrochloride , 

2 s u c c i n i c  acid , microcrys t a l l i n e  c e l l u l o s e 3  w e r e  mixed 
thoroughly. To the  mix requi red  amount of polyvinyl- 
pyrrol idone4 I n  isopropyl  alcohol2 (2576 w/v so lu t ion )  
was added a s  a b inder  and a mass s u i t a b l e  f o r  pe l le -  
t t i n g  was prepared by adding e x t r a  amount of isopropyl  
a lcohol ,  i f  required. The w e t  mass w a s  then passed 
through a p e l l e t t e r '  and p e l l e t s  so obta ined  were 
r o t a t e d  i n  a marumeriser' f o r  requi red  t i m e  (30 seconds 
- t h r e e  t i m e s )  t o  o b t a i n  sphe r i ca l  beads of s u i t a b l e  
size. Beads were dried a t  4S0,  screened and 16/40 mesh 
f r a c t i o n  was taken f o r  f u r t h e r  s t u d i e s .  F i n a l l y  beads 

had composition of Te t r acyc l ine  hydrochloride,  100% 
(650 g ) ,  Succinic  a c i d  (65 g), Microc rys t a l l i ne  
c e l l u l o s e  (205 g) and Polyvinylpyrrol idone (80 4). 
The r e s u l t i n g  beads had a y i e l d  of 85 t o  95%. 

Coatina of Beads 

About 200 g of beads were placed i n  a small 
6 

coa t ing  pan (7.5" diameter) a t tached  t o  Erweka u n i t  
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TETRACYCLINE HYDROCHLORIDE 827 

and coated d i f f e r e n t i a l l y  w i t h  e u d r a g i t  RL 100 and/or 
RS loo7 s o l u t i o n s  employing a s p r a y  gun ( P i l o t  t y p e  
5918. T h e  composi t ion  o f  d i f f e r e n t  c o a t i n g  s o l u t i o n s  
was a s  f o l l o w s  : E u d r a g i t  R L l O O / R S l O O / R L l O O - R S l O O  (1: 1) 

10 12.0 g, Magnesium stearate' 0.5 g, D i b u t y l  p h t h a l a t e  
0.5 g ,  Methylene c h l o r i d e 2  and I sopropy l  a l c o h o l  (1: 1) 

q . s .  t o  100 m l .  

Q u a n t i t i e s  of drug ,  e x c i p i e n t s  and c o a t i n g  
mater ia l s  w e r e  a l t e r e d  and e f f e c t  of t h e s e  a l t e r a t i o n s  
on release of 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  w a s  s t u d i e d .  
I n  a n o t h e r  se t  of expe r imen t s  m i c r o c r y s t a l l i n e  c e l l u -  

7 lose was p a r t i a l l y  (10%) replaced w i t h  e u d r a g i t  RSPM 

and release o f  t h e  d rug  was s t u d i e d  a f t e r  c o a t i n g  o f  
t h e  beads  of t h i s  composi t ion .  

Beads e q u i v a l e n t  t o  500 m g  of t e t r a c y c l i n e  hydro- 
c h l o r i d e  w e r e  f i l l e d  i n  c a p s u l e s  and s u b j e c t e d  to & 
- v i t r o  e v a l u a t i o n .  

D i s s o l u t i o n  s t u d i e s  

D i s s o l u t i o n  s t u d i e s  were carried o u t  u s i n g  a 
basket stirrer assembly of  USP XX (4) d i s s o l u t i o n  test  
a p p a r a t u s  a t  stirrer speed of 100 r p m  a t  37 If 0.5O. 
900 m l  of each  of p H  1 .2 ,  2.5, 4.5, 7.0 and 7.5 d i s s o -  
l u t i o n  media were p r e p a r e d  and changed a t  d i f f e r e n t  
i n t e r v a l s  of t i m e  as per t h e  method recommended i n  N.F. 
XIV ( 5 ) ,  unde r  "Timed Release T a b l e t s  and Capsules  I n  V i t r o  

T e s t  Procedure".  A l i q u o t s  were withdrawn a t  1.0, 2 .0 ,  

3.5, 5.0, 7.0 and 9.0 h r  and absorbance  of t h e  s u i t a b l y  
d i l u t e d  s o l u t i o n  w a s  measured a t  maximum of 353 nm on 
a spec t ropho tomete r  ( H i t a c h i  Perkin-Elmer-139 W- 

vis ible)"  a f t e r  a d j u s t i n g  t h e  p H  of t h e  s o l u t i o n  t o  1 ( 6 ) .  

Observa t ions  on release o f  t h e  d r u g  from 
p r o d u c t s  are shown g r a p h i c a l l y  i n  Figures 1 t o  5. 
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FIGURE 1 

Cumulative percentage r e l ease  of t e t r a c y c l i n e  hydro- 
ch lo r ide  from eudragi t  RL-100 coated beads 
Key : I, 2,3.. . . 10 represents  5,10,15.. . .50% coat ing 

respec t  ive  1 y . 
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TETRACYCLINE HYDROCHLORIDE 829 

FIGURE 2 

Cumula t ive  pe rcen tage  release of t e t r a c y c l i n e  hydro- 
c h l o r i d e  f r o m  e u d r a g i t  RS-100 c o a t e d  beads  
Key : 1,2,3. .  . .10 r e p r e s e n t s  5,10,15..  . .50% c o a t i n g  

r e s p e c t i v e l y .  
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TETRACYCLINE HYDROCHLORIDE 

110 f 

831 

t PLAIN BEADS CONTAIN HIGH CONCENTRATION OF TETRACV CLINE HYDROCHLORIDE ( 7 5 ' 1 . 1  

F I G U R E  4 

Cumulative p e r c e n t a g e  release of t e t r a c y c l i n e  hydro- 
c h l o r i d e  from e u d r a g i t  RSlOO c o a t e d  beads* 

Key : 1,2,3.. . .10 r e p r e s e n t s  5,10,15.. . .SO% c o a t i n g  
r e s p e c t i v e l y .  
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FIGURE 5 

Cumulative percentage r e l e a s e  of t e t r a c y c l i n e  hydro- 
c h l o r i d e  from eudrag i t  RSlOO coated beads. 
Key : lr283....10 r ep resen t s  5810815....50% coa t ing  

respec t ive ly .  
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TETRACYCLINE HYDROCHLORIDE a33 

In  Vivo Evaluation 

Urinary exc re t ion  d a t a  was employed t o  a s ses s  t h e  

c o n t r o l l e d  r e l e a s e  and conventional products  of t e t r a -  
c y c l i n e  hydrochloride a f t e r  o r a l  adminis t ra t ion .  Four 
hea l thy  m a l e  human vo lun tee r s  weighing 55-75 kg, 
160-170 c m  i n  he ight  and between 26-34 years of age 

were selected. Experiment was c a r r i e d  o u t  i n  a c ross -  
over  des ign  allowing one week washout pe r iod  i n  
between. Volunteers w e r e  advised no t  t o  consume any 
drug during t h e  per iod of study. They a l s o  had not  
consumed any drug i n  t h e  preceding two months. 
Volunteers were f a s t e d  overn ight  and second u r i n e  i n  
t h e  morning w a s  c o l l e c t e d  as blank without  consuming 
anything except  water. Af t e r  c o l l e c t i o n  of blank, a 
capsule  w a s  adminis tered o r a l l y  w i t h  about  200 m l  of 

water. Food was withheld for a t l e a s t  4 h r  a f t e r  drug 
adminis t ra t ion .  M i l k  and  d a i r y  products  were s t r i c t l y  
forbidden during t h e  first day of study.  Urine samples 
were c o l l e c t e d  a t  1,2,4,6,8,12,18,24,36 and 48 h r  

a f t e r  adminis t ra t ion  of t h e  sample. The u r i n e  volume 
was measured and recorded a f te r  each c o l l e c t i o n ,  
a l i q u o t s  were frozen till analyzed. Methods repor ted  
by Mahgoub e t  a l .  (7) and H a l l  (8) were u t i l i z e d  t o  
develop spectrophotometr ic  method for es t ima t ion  of 

t e t r a c y c l i n e  i n  human u r i n e  f o r  p r e s e n t  i nves t iga t ion .  
The method is based on formation of yellow complex, 
uranyl  - t e t r a c y c l i n e ,  w i t h  a n  absorp t ion  maximum a t  
430 nm. Resul t s  are recorded i n  Tables 1 t o  3 .  

S tabi 1 i tv Studies  

Cont ro l led  r e l e a s e  capsules  were sub jec t ed  t o  
s t a b i l i t y  s tud ie s .  Capsules were assayed and packed i n  
amber coloured v i a l s  and s t o r e d  a t  air condi t ion  
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TETRACYCLINE HYDROCHLORIDE 837 

TABLE 4 Degradat ion  Rate  Cons tan t  (K) and S h e l f  l i f e  
of C o n t r o l l e d  Release Capsules  of T e t r a c y c l i n e  
Hydrochlor ide  a t  Var ious  C o n d i t i o n s  of S t o r a g e  

P roduc t  C o n d i t i o n  Degrada t ion  S h e l f  l i f e  
of s t o r a g e  r a t e  c o n s t a n t  (days)  

c, a- I 1.407 X 739 
I1 1.637 X 635 
I11 4.068 X 256 
IV 5.092 X 204 

4 a lm m l  a I-IE 
(do0 al u) 5 h o o u a  a 0  

a d r t ( d m f & o  
3 c l m  0 al mLn w & : d  urn u- 

I 1.305 X 7 97 c, a- 
I1 1.563 X 665 4 a l p  

0 1  a 4 E  
m o o  Q, (0 3 
L l o o u a  u)o I11 4.100 X 253 
Q + ~ ~ I U I U Q , ~  

IV 5.560 X 187 7 4 0  0 Q, m N  
E l & &  urn u- 

Key : I = A.C. (20+2O, 4525% R.H. ) ;  I1 = R o o m  tempera ture :  
111 = 37' , 65% H.H.; I V  = SOo.  

(20 f 2O, 45 2 5% R . H . ) ,  room t empera tu re ,  37'-65% R.H. 

and 50' for 90 days.  Samples w e r e  withdrawn a t  t h e  
end of 15,30,60 and 90 days  and s u b j e c t e d  t o  b o t h  
p h y s i c a l  and chemical  examinat ion.  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  was a s s a y e d  by t h e  method d e s c r i b e d  i n  
USP XX (9), under  d e t e r m i n a t i o n  of 4-ep i -anhydrote t ra -  
c y c l i n e  and a n h y d r o t e t r a c y c l i n e  i n  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  c a p s u l e s .  R e s u l t s  of s h e l f  l i f e  a t  
v a r i o u s  c o n d i t i o n s  o f  exposure  are shown i n  Table 4. 

RESULTS A h i  DISCUSSION 

D i s s o l u t i o n  S t u d i e s  

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  beads c o n s i s t  of 

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 ,  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 ,  
an o r g a n i c  a c i d  and e x c i p i e n t s  i n  core and d i f f e r e n t  
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838 JAIN AND MISRA 

amount of e u d r a g i t  R L l O O  and/or  R S l O O  i n  c o a t i n g .  

Obse rva t ions  on release of  t h e  drug  from d i f f e r e n t  

beads  have  been shown g r a p h i c a l l y  i n  F i g u r e s  1 t o  5.  

(a) T50% values ,  as shown i n  f i g u r e s ,  i n c r e a s e  wi th  
i n c r e a s e  i n  p e r c e n t a g e  of t h e  coa t ing  m a t e r i a l  a p p l i e d  

t o  beads  i n  each case. However, e x t e n t  t o  p r o l o n g a t i o n  
v a r i e s  from one  c o a t i n g  material t o  t h e  o t h e r  and w a s  
found t o  f o l l o w  t h e  order e u d r a g i t  R S 1 0 0 )  e u d r a g i t  

RSlOO and e u d r a g i t  H L l O O  (1:l)) e u d r a g i t  H L 1 0 0 .  

(bl E u d r a g i t  R L l O O  and/or e u d r a g i t  R S l O O  c o a t e d  beads 

show good s u s t a i n e d  a c t i o n  wi th  less i n t e r - c a p s u l e  

v a r i a t i o n  i n  r e l e a s e  of t h e  drug.  The release of  the 
drug  from t h e s e  beads w a s  found t o  be independen t  of 
t h e  p H  of the d i s s o l u t i o n  medium. Y i e l d  of t h e  p roduc t  

w a s  a l s o  b e t w e e n  85  t o  95%. Photomicrograph of e u d r a g i t  

R L 1 0 0 - R S 1 0 0  c o a t e d  beads  of 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  

s h o w  n e a r l y  s p h e r i c a l  beads wi th  uni form c o a t i n g  

( F i g u r e  6 ) .  Hence t h e  c a p s u l e s  p r e p a r e d  w i t h  e u d r a g i t  
HLlOO-RSlOO c o a t i n g  w e r e  s e l e c t e d  f o r  v i v o  s t u d i e s .  

(cl Replac ing  p a r t  of 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  Of 

beads core w i t h  e u d r a g i t  HS (as RSPPI) i n c o r p o r a t e d  
d u r i n g  t h e  p r e p a r a t i o n  of beads  fo l lowed by c o a t i n g  

w i t h  e u d r a g i t  R S l O O  h e l p s  i n  f u r t h e r  d e l a y i n g  t h e  

r e l e a s e  of t h e  drug.  

B u t  l a r g e r  amount c/f e u d r a g i t  K S  i n  t o t a l  i s  r e q u i r e d  

t o  c b t a i n  s i m i l a r  r e s u l t s  as  t h a t  f o r  c o a t i n g  of  p l a i n  
beads.  However, t h e  r e s u l t s  were found tc be reprodu- 
c i b l e .  Th i s  p rocedure  can  be used when l a r g e r  amount 
of e u d r a g i t  KS i s  t o  be  a p p l i e d  b y  c o d t i n q  t o  o b t a i n  

d e s i r e d  r e l e a s e  p a t t e r n  and a p p l i c c 2 t i o n  of t h a t  much 

amount of e u d r a g i t  HS by c o a t i n g  is n o t  f e a s i b l e  due 
t o  problems of s t i c k i n g ,  s o l v e n t  u s e  e tc .  

(d)  Amount of t e t r a c y c l i n e  hydroch lo r ide  i n  p l a i n  
beads was i n c r e a s e d  from 65 t o  75% by weight  and then  
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TETRACYCLINE HYDROCHLORIDE 839 

FIGURE 6 

Photomicrograph of e u d r a g i t  RS100-RL100 c o a t e d  beads  
of 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  showing core and coa t ing  
(x 100) 

beads w e r e  coated wi th  e u d r a g i t  HS100. Cbse rva t ions  
show d e c r e a s e  i n  t h e  r e l e a s e  of t h e  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  even a f t e r  a p p l i c a t i o n  of  same amount 

of e u d r a g i t  hSlOO b y  c o a t i n g .  This  may be a t t r i b u t e d  

t o  r e d u c t i o n  i n  s u r f a c e  a r e a  a v a i l a b l e  f o r  d i f f u s i o n  

per u n i t  weight  due t o  a n  i n c r e c s e  i n  t h e  amount of 

t e t r a c y c l i n e  hydroch lo r ide .  S u c c i n i c  a c i d  was inc luded  

i n  m a t r i x  t o  p r e v e n t  t h e  h y d r o l y s i s  of 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 t  pH v a l u e  of 3 o r  more (as upon l e a v i n g  

t h e  stomach) and r e s u l t a n t  p r e c i p i t a t i c n  of t h e  d rug  as 
base .  T h i s  i s  n e c e s s a r y  t o  make t h e  d rug  a v a i l a b l e  f o r  
a b s o r p t i o n  th roughcu t  g a s t r o - i n t e s t i n a l  t r a c t .  
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840 J A I N  AND MISRA 

Urinary  E x c r e t i o n  Ha tes  

T h e  u r i n e r y  e x c r e t i o n  r a t e s  of t e t r a c y c l i n e  a t  t h e  
mid-point of u r i n e  c o l l e c t i o n  t i m e  a f t e r  a d m i n i s t r a t i o n  
of each of t h e  p roduc t s  w e r e  computed (10). Bioava i l a -  
b i l i t y  of c o n t r o l l e d  r e l e a s e  p roduc t s  were c a l c u l a t e d  
frono t o t a l  amount of t h e  drug e x c r e t e d  i n  4 8  h r  a f t e r  
a d m i n i s t r a t i o n  of c o n t r c ; l l e d  release and c o n v e n t i o n a l  
capsules. 

These s t u d i e s  have shown t h a t  c o n t r o l l e d  release 
c a p s u l e s  have s i q n i f i c a n t l y  h i g h e r  b i o a v a i l a b i l i t y  i n  
comparison t o  c o n v e n t i o n a l  c a p s u l e s .  A s  an amphoter ic  
s u b s t a n c e  t e t r a c y c l i n e  forms sa l t s  w i t h  acids a s  w e l l  
a s  w i t h  bases. With h y d r o c h l o r i c  acid it forms a 
hydroch lo r ide ,  t h e  s o l u t i o n s  of which are s t r o n g l y  
s u b j e c t e d  t o  h y d r o l y s i s  i n  a n e u t r a l  medium. Tet ra -  
c y c l i n e  bases which prec ip i ta te  above pH 3 are v e r y  
d i f f i c u l t l y  s o l u b l e  (11) . Therefore ,  a b s o r p t i o n  of 
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  is  l i m i t e d  t o  s m a l l  area 
of  g a s t r o i n t e s t i n a l  t r a c t .  I n  case of c o n t r o l l e d  
release c a p s u l e s  of p r e s e n t  i n v e s t i g a t i o n ,  as soon as 
they  come t o  a r e g i o n  wi th  a p H  v a l u e  of 3 or  more, 
such  a s  upon l e a v i n g  t h e  stomach; t h e  medium i s  
i n f l u e n c e d  b y  t h e  o r g a n i c  a c i d  ( s u c c i n i c  acid) i n  
such  a way t h a t  t h e  p H  of t h e  su r round ing  f l u i d  n e v e r  
exceeds  a v a l u e  which would permit h y d r o l y s i s  of the 
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  and t h e r e b y  p r e c i p i t a t i o n  
of t h e  f r e e  base .  T h i s  makes 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 v a i l a b l e  th roughou t  t h e  g a s t r o i n t e s t i n a l  t ract .  

Serum l e v e l s  

Approximate serum l e v e l s  of t e t r a c y c l i n e  a t  t h e  

mid-point  of u r i n e  c o l l e c t i o n  t i m e  were predicted based 
on r e l a t i o n s h i p  between u r i n a r y  e x c r e t i o n  rates and 
serum l e v e l s  reported by Barr & al, ( 1 2 ) .  A n a l y s i s  O f  
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TETRACYCLINE HYDROCHLORIDE 841 

t h e  d a t a  a t  t i m e  p o i n t  by pa i r ed  t - tes t  revealed t h e  

fol lowing s i g n i f i c a n t  d i f f e rences  (P (0.05) . 
(a) The mean peak t e t r a c y c l i n e  s e r u m  level was s i g n i -  
f i c a n t l y  higher  i n  c a s e  of 500 mg c o n t r o l l e d  r e l e a s e  
capsule  t h a n  500 mg convent ional  capsule .  However, 

‘max 
lower a s  compared t o  Cmax a t t a ined  w i t h  250 mg 
convent ional  capsule .  

(b) The mean t e t r a c y c l i n e  serum l e v e l s  a t t a i n e d  
between 3 t o  30 h r  w i t h  500 mg c o n t r o l l e d  r e l e a s e  
capsule  w e r e  h igher  than those achieved with t h e  
500 mg conventional capsule .  

(c) The mean t e t r a c y c l i n e  serum l e v e l s  between 5-21 
h r  w e r e  h igher  w i t h  250 mg c o n t r o l l e d  r e l e a s e  capsule  
when compared w i t h  t h e  s e r u m  l e v e l s  ob ta ined  a f t e r  
admin i s t r a t ion  of 250 mg conventional capsule .  

(d) 
convent ional  and c o n t r o l l e d  r e l e a s e  capsule  from C 

va lue  and s e r u m  l e v e l  a t  10 hr.  Peak t o  trough r a t i o  
was h igher  w i t h  convent ional  capsule.  Smaller  is  t h e  
peak t o  trough r a t i o  b e t t e r  i s  sus t a ined  ac t ion .  

(el Areas under t h e  serum level curves a f t e r  admini- 
s t r a t i o n  of each capsu le  were c a l c u l a t e d  us ing  t rape-  
zo ida l  r u l e  (10). Contro l led  r e l e a s e  capsules  have 
l a r g e r  a reas  under t h e  curves compared t o  convent ional  
capsule .  T h i s  may be due t o  comparatively f a s t e r  changes 
i n  serum concent ra t ions  of t h e  drug fol lowing t h e  admini-  
s t r a t i o n  of t h e  convent ional  capsule .  

va lue  w i t h  250 m g  c o n t r o l l e d  r e l e a s e  capsule  w a s  

Peak t o  trough r a t i o  was c a l c u l a t e d  for both 

max 

From these s t u d i e s ,  t h e  c o n t r o l l e d  r e l e a s e  capsules  
appear t o  be promising with regard t o  making medication 
s impler  t o  t h e  p a t i e n t s  and t o  reduce f l u c t u a t i o n  i n  
t e t r a c y c l i n e  l e v e l s  throughout t he  therapy. Control led 
r e l e a s e  capsules  have shown comparatively bet ter  
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b i o a v a i l a b i l i t y .  F u r t h e r ,  t h e  i n c i d e n c e  of side e f f e c t s  
s h o u l d  be e s t a b l i s h e d  th rough  c l i n i c a l  t r i a l s .  However, 
p ro longed  a c t i o n  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  p r o d u c t s  

(13814) were r e p o r t e d  t o  be e q u a l l y  e f f e c t i v e  as compared 
t o  t h e  c o n v e n t i o n a l  t a b l e t  i n  t h e  t r e a t m e n t  of  acne  
v u l g a r i s  and gonorrhoea .  One of t h e  p r o l o n g e d  a c t i o n  
p r o d u c t s  (13) was r e p o r t e d  t o  be e f f e c t i v e  even  when 
one h a l f  t h e  d a i l y  dosage  compared t o  t h e  c o n v e n t i o n a l  
t a b l e t  was a d m i n i s t e r e d ,  hence  r e d u c i n g  t h e  p o s s i b l e  

i n c i d e n c e  of u n d e s i r a b l e  s i d e  e f f e c t s .  

S t a b i l i t y  S t u d i e s  

The c o n t r o l l e d  re lease  c a p s u l e  of 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  show l i t t l e  change  i n  c o l o u r  of beads 

a t  37O-65% R.H. and 50' i n  t h r e e  months.  However, t h e  
change  i s  n o t  v i s i b l e  i f  c a p s u l e  s h e l l s  are opaque. 
P l o t s  of l o g  p e r c e n t a g e  d r u g  r e t a i n e d  v e r s u s  t i m e  show 
t h a t  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  i n  t h e  c o n t r o l l e d  
release c a p s u l e  f o l l o w  f i r s t  o r d e r  d e g r a d a t i o n  k i n e t i c s .  
C o n t r o l l e d  release c a p s u l e s  have  s h e l f - l i f e  of more 
t h a n  1'5 y e a r s  a t  room t e m p e r a t u r e  and  a t  o t h e r  stress 
c o n d i t i o n s  c a p s u l e s  have  s u f f i c i e n t  s h e l f  l i f e .  N o  

change  was obse rved  i n  r e l e a s e  p a t t e r n  of 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  from c a p s u l e s  k e p t  on  s t a b i l i t y  a t  
d i f f e r e n t  c o n d i t i o n s .  The s tud ies  show t h a t  c o n t r o l l e d  
r e l e a s e  c a p s u l e s  have s u f f i c i e n t l y  h i g h  s t a b i l i t y  a t  
room t e m p e r a t u r e  and  o t h e r  stress c o n d i t i o n s .  

ACKNOWLEDGEMENTS 

Abstracted i n  p a r t  f rom a t h e s i s  s u b m i t t e d  by 
A.N. Misra tG t h e  M.S.University of Baroda i n  f u l f i l -  
ment of  t h e  Doctor of P h i l o s o p h y  d e g r e e  r e q u i r e m e n t s .  
Author8  a r e  t h a n k f u l  t o  M/s. S a r a b h a i  Chemica ls ,  
Baroda f o r  p r o v i d i n g  a g i f t  sample of d r u g  and o t h e r  
h e l p  i n  c a r r y i n g  o u t  p r e s e n t  i n v e s t i g a t i o n .  

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

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



TETRACYCLINE HYDROCHLORIDE 

FOOT NOTES 

843 

1. 
2. 

3 .  
4. 

5. 
6 .  

7. 
8 .  

9. 
10 . 
11. 

1. 

2. 

3 .  

4 .  

5. 

6. 

S y n b i o t i c s  Ltd. ,  Baroda, Ind ia .  
S a r a b h a i  M. Chemicals ,  Baroda, I n d i a .  

Cel lulose P roduc t s  of Ind ia ,  Ahmedabad, I n d i a  

S. D. F i n e  Chem. Pv t .  L t d . ,  Boisar, I n d i a .  

F u j i  Paudal  Co. L t d . ,  Osaka, Japan.  

Erweka Apparatebau,  West Germany. 

Rohm Pharma GmbH, West Germany. 

Manik Mfg. Pvt .  Ltd.,  Bombay, India .  
Chemical Supply Corpn., Bombay, India .  
Riedel - Dehaen AG S e e l i z e  - Hannover. 
H i t a c h i  Ltd. ,  Tokyo, Japan. 

REFERENCES 

J.V.Bennett ,  J .S.  Mickelwai t ,  J .S .Barre t t ,  

J. L. Brod ie  and W .Pi.K. Kirby, "Antimicrob.  Agents 

Chemother. ' I ,  1965, p.  180. 

C.M.Davis, J.V. Vander sa r l ,  E.N. Kraus,  A m e r .  J. 

Ned. Sc i . ,  265, 69 ( 1 9 7 3 ) .  

"Mar t inda le ,  The E x t r a  Pharmacopoeia (J.E .F. 
Reynolds Ed. )  ' I ,  28th  Ed. , The Pha rmaceu t i ca l  

P r e s s ,  London, U.K., 1982, p.1217. 

"The Un i t ed  S t a t e s  Pharmacopoeia",  20th r ev .  , 
U.S .  Pharmacopoeia1 Convention, I n c . ,  Hockv i l l e ,  

Md., UoS .A. ,  1980, p .  959. 

"The Na t iona l  Formulary" 1 4 t h  Ed.,  American 

Pha rmaceu t i ca l  A s s o c i a t i o n ,  Washington, DC.8 

U.S.A.8 1975, p. 985. 

" B r i t i s h  Pharmacopoeia",  V o l .  11, Her Majes ty ' s  

S t a t i o n e r y  o f f i c e ,  London, 1980, p. 826. 

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

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



8 44 JAIN AND MISRA 

7. A.E.Mahgoub, E.N.Khairy and A.Kasem, J, Pharm. 
Sci., 63, 1451 (1974). 

8. D. Hall, J. Pharm. Pharmacol., 28, 420 (1976). 

9. "The United States Pharmacopoeia" 20th Rev., U.S .  

Pharmacopoeia1 Convention, Rockville, Md., U.S.A., 

1980, p. 1288. 

10. PI. Gibaldi, 1). Perrier, "Pharmacokinetics", 
Marcel Dekker, Inc. New York, 1975, p. 7, 153. 

11. W.H.Barr, J. Adir and L. Garrettson, Clin. 
Pharrnacol. Ther., 12, 799 (1971). 

12. kV.H.Barr, L.M.Gerbracht, K. Letcher, M. Plant and 
N. Strahl, Clin. Pharmacol. Ther., 13, 97 (1972). 

13, C.C.Lim, D.G.C. Presbury and J. Adamson, 
Practitioner, 212, 728 (1974). 

14. P.S. Silver, Brit. J. Vener. D i s . ,  518 48 (1975) .  

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

6/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.


