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ABSTRACT 

Directly compressed thiamine hydrochloride tablets 

with varying concentrations of different vehicles as well 

as their binary blends, were prepared for this investigation. 

The results showed that, formulated tablets witli avicel 

anhydrous lactose and ccliitab completely dissolved within 

short times. First order mecliariisni was reported for the tablets 

prepared with sini:le vehiclc s. The dissolution rate constant 

" I \ " ,  was a function of disintegration constant "D" of the 

tablets by the relation I n  C = a + n In D. In addition to 

that, it is proved that, " K "  of produced tablets of short 

disintegration times w a s  a function of the contributed vehicle 

concentration "C" by the relation, I/h = A exp. + NC. 

On the other hand, (T 50$)  of thiamine hydrochloride in 

a given batch was a function of its disintegration time. 

INTRODUCTION 

Disintegration time merely measures the time required 

for a tablet to break into granules smaller than given size, 

but it does not give information about how rapidly medicaments 

are released from these granules, a condition that is almost 

necessary for gastraintestinal absorption. Earlier, parrott 

et a1 ( 1 )  indicated the importance of dissolution kinetics 
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1990 ALY AND UDEALA 

in determining the drug availability to the body. Nelson and 

other workers (2 - 6 )  have pointed out th;.t, dissolution rate 

does indeed control the rate of build up of certain drugs in 

blood stream. In another study Wurster and Taylor ( 7 )  have 

written an excellent review article discussing the theory of 

dissolution as well as the affecting factors. 

In fact, many investigators have reported the formulation 

additives as an effective factor which to a great extend controls 

the dissolution rate of tabletted drugs ( 8 , 9 ) .  

Hixon and Crowell (10) have drived a general expression, 

the cube root law, that holds for dissolution of monodesperse 

and poly desperse powders ( 1 1 ) .  

Carstensen et a1 ( 1 2 )  have given a mathematical explanation 

to interpretate why directly compressed tablets have a sigmoid 

shape for their dissoliition profile when tested under sink 

conditions using usp dissolution test apparatus. Recently 

carstensen et a1 ( 1 3 )  proved that, the dissoliition rate of 

dyphyllin from its tablets is a function of the hardness and 

the contributed polymer concentration in the formula. 

Abu-Taleb and Aly ( 1 4 )  have found a correlation between 

the dissolution time (T5O) ,  disintegration times and urinary 

excretion of directly compressed oxytetracycline hydrochloride 

tablets. 

Directly compressed thiamine hydrochloride with varying 

concentrations of  either sini:le or binary blended vehicleswere 

prepared for this study. Apart from the physical properties of 

the tablets, the invitro availability was carried out to recommend 

a vehicle or blend of vehicles in order to achieving the best 

formulation, that is of highest release. 

EXPERIMENTAL 

Ma t eria 1 s 
1 The direct compression vehicles used were. Avicel , 

Anhydrous lactose usp2, Celutab3, STAR-x4 and Emcompress3. 

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



THIAMINE HYDROCHLORIDE TABLETS 1991 

Thiamine hydrochloride5, 

received from the manufacturer. Magnesium stearate and 

stearic acid6 were used as lubricants. 

Methods 

the active ingredient was used as 

The physical standards, the mean particle size,density 

bulk density,packing fraction and angle o f  repose of powdered 

drug and excipients were evaluated using the previously 

published methods (IS), and results are shown in Table 1. 

The reported methods by Aly and Ahu-Taleb (16) were used 

to compress flat tablets each of an averat:e weigtlt of 0.25g 

and scored 9.75 + O.Olmm in diameter. With respect to the 

formulation, tablets should contain varying concentrations 

of a ,-;iven vehicle or blend, that is ranp;ing between 79.6 - 

90.46% w/w. Furthermore, the tablets were lubricatedwith 

0.57: w/w of either macnesium stearate o r  stearic acid (17). 

Dissolution rate determination 

Dissolution rate was determined using usp dissolution test 

The usp requirements were kept f o r  the dissolution apparatus'. 

test. The stirer was adjusted to revolve 100 rpm. The dissolu- 

tion medium used was 9001111 of 0.1N Hcl. The mean of five 

determinations at each type and concentration of a given vehicle 

was calculated as percent of thiamine dissolved. 

Assay f o r  thiamine hydrochloride 

A sensitive colourimetric method rei-orted by lluntil (18)  

was used for determining thiamine hydrochloride in withdrawn 

samples. The method of assay is dependent on condensation 

reaction of thiamine hydrochloride with diazo-drivatives of 

amino compounds such as 2-(P. amino benzene sulphonamido) 

pyridine to f o r m  €:inkish colour. The colour obays Beer's law 

at 450nm. The dissolved thiamine hydrochloride is determined 

by reference to the calibration curve. Spectrophlemeter 

SP6-450 was used for measuring the absorbance. 

2 
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1992 ALY A N D  UDEALA 

Table 1: Some Fhysical Properties of Powdered 
Thiamine Hydrochloride and Direct 
Compression Vehicles 

Angle 
of Bulk 

frac t ion 
Particle Apparent Bulk 

range 'u '  gjcc g/cc repose 
Material size density density 

-- 
Thiamine 
hydro- 

Avicel 82.99 1.502 0.355 0.236 40 00 

Anhydrous 
lactose 185.07 1.683 0.559 0.332 40 00 

C e lu tab 342.58 1.720 0.683 0.397 31 58 

1 5 0 0  113.21 1.544 0.668 0.4326 28 30 

Emcompress 194.61 2.215 0.903 0.4076 35 36 

chloride 180.48 1.548 0.675 0.4366 64 00 

STAR-x 

RESULTS AND DISCUSSION 

The produced thiamine hydrochloride tablets were eva- 

luated f o r  their physical standards using the reported 

methods (16) .  On the basis of HFR avicel, anhydrous lactose 

usp and celutab were the best single vehicles f o r  the manu- 

facturing. However, as it is shown in Table 2, the binary 

blends of these vehicles either with each other o r  with the 

rest produced good tablets of hi{:her phys cal standards. 

These results were obtained earlier (16 ) .  The dissolution 

behaviour of directly compressed thiamine hydrochloride 

tablets is shown in Figs. ( A  - D). It is clearly shown in 

these figures that, the type as well as the concentration of 

used vehicle affected the dissolution of the tabletted thiamine 

hydrocliloride. Figure A shows that the increase in avicel 

concentration in the formula increased the dissolution rate 

of thiamine hydrochloride. A compelet dissolution for thiamine 

hydrochloride tablets formulated with Avicel was obtained 

after 16 min. 

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



T
a
b
l
e
 

2
: 

P
h
y
s
i
c
a
l
 
s
t
a
n
d
a
r
d
s
 

o
f 

d
i
r
e
c
t
l
y
 
c
o
m
p
r
e
s
s
e
d
 

t
h
i
a
m
i
n
e
 h

y
d
r
o
c
h
l
o
r
i
d
e
 
t
a
h
l
e
t
s
 u

s
i
n
g
 
s
i
n
g
l
e
 

a
n
d
 
b
i
n
a
r
y
 
b
l
e
n
d
e
d
 
v
e
h
i
c
l
e
s
 

W
e
i
g
h
t
 
(
g
)
 

T
h
i
c
k
n
e
s
s
 b

m)
 

H
a
r
d
n
e
s
s
 

"
N

"
 

F
r
i
a
b
i
l
i
t
y
 

F
o
r
o
w
 
D
i
s
i
n
t
*
 

s
i
 t
y
 

(
m
i
n
)
 

V
e
h
i
c
l
e
 

N
a
m
e
 

Co
nc
.%
 

M
ea

n 
C.V
.::
 

M
ea

n 
S

.D
 

M
e
a
n
 

C
.V

.$
 

M
ea

n 
C

.V
.7

; 
E 

M
e
a
n
 

C.
V.
?!
 

w/
w 

,$ 

0
 

79
.6

0 
85

.2
9 

88
.4

6 
90

.4
6 

79
.6

0 

A
v
i
c
e
l
 

85
.2

9 
88

.4
6 

A.
H.
L 

90
.4

6 

79
.6

0 
C
e
l
u
t
a
b
 

85
 

88
:4

6 29
 

90
.4

6 
A
v
i
c
 e
 1/

 
A.
H.
L 

1
:l

 
90

*4
6 

A
v
i
c
e
l
l
 

90
.4

6 
C
e
l
u
t
a
b
 1

 :
 1 

90
.4

60
 

A.
H.
L/
 

C
e
l
u
t
a
b
 1

 :
 1

 

0.
24

28
 

4.
86

 
3.

08
 

1.
20

3 
12

.7
57

 
9.

36
6 

2.
26

 
5.

59
 

26
.8

 
8

.1
 

17
.1

6 
0.

24
4 

4.
19

6 
3.

05
 

0.
95

8 
16

.9
23

 
6.

88
6 

1.
19

 
13

.9
 

25
.2

 
4.

68
5 

36
.7

 
0.

24
58

8 
2.

63
6 

2.
94

 
1.

04
 

19
.0

57
 

1
0

.2
2

 
0.

85
 

2.
6 

21
.5

 
1.

87
 

40
.5

 
0.

25
47

3 
1.

52
86

 
2.

95
7 

0.
72

19
 

21
.2

6 
4.

23
 

0.
47

4 
3.

88
 

14
.0

6 
1.

23
9 

48
.8

4 

0.
23

58
 

6.
11

6 
2.

67
 

3.
85

 
3.

08
9 

38
.2

 
16

.3
1 

9.
66

 
25

.0
4 

2.
50

 
8.

50
 

0.
24

87
8 

5.
11

 
2.

72
 

1.
85

 
7.

52
8 

13
.5

3 
1.

09
 

14
.4

 
22

.9
 

8.
41

 
9.

79
 

0.
25

58
 

3.
19

 
2.

77
 

1.
33

 
9.

13
5 

6.
43

 
0.

58
 

3.
22

 
20

.9
 

10
.2

5 
2.

9 

0.
24

53
1 

5.
26

6 
2.

78
 

1.
92

 
5.

63
 

1 
.5

8 
3.

86
 

41
.8

 
24

.8
6 

5.
57

 
22

.5
5 

0.
23

89
 

4.
66

 
2.

79
6 

1.
83

 
7.

93
 

6.
44

 
1.

76
4 

10
.1

9 
28

.9
 

2.
55

 
1.

75
 

0.
24

34
 

3.
88

 
2.

78
8 

1
.3

 
9.

21
3 

9.
30

 
0.

79
 

11
1.

33
 

27
.1

6 
3.

08
8 

13
.6

8 
0.

24
5 

4.
82

 
2.

73
3 

1.
46

 
10

.6
3 

10
.3

0 
0.

60
 

21
.9

6 
25

.9
2 

4.
29

 
4.

66
 

0.
26

88
 

5.
06

 
2.

91
 

1.
89

5 
16

.8
6 

6.
98

 
1

.1
2

 
9.

03
 

14
.6

3 
23

.3
5 

5.
4 

0.
24

88
 

2.
32

 
2.

76
8 

1.
33

6 
11

.2
6 

10
.8

3 
0.

75
 

1
2

8
.2

 
25

.2
9 

5.
48

 
1

1
.1

2
 

0.
25

86
 

5.
06

2 
2.

95
 

1.
15

 
16

.0
6 

7.
73

3 
0.

10
6 

11
.6

1 
20

.5
 

23
.5

8 
7.

73
 

m 4
 

v
, 

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

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1994 ALY AND UDEALA 

Time lrninl 

40 60 80 

16 4 8 12 16 4 8 12 

F i t  . 1 IJi.+soll1tion p r o f i l e s  thiamine 
hydroch lo r ide  t a b l e t s  coml.ressed 
from, A Avice l  B Anhydrous l a c t o s e ,  
C Celu tnb  and D Emcompress 

79.6 x 8 5 . 2 9 ,  88.46, 9O.46$ W/W 

These expected r e s u l t s  a r e  due t o  the  d i s i n t e g r a t i n g  

e f f e c t  o f  a v i o e l .  E a r l i e r ,  khan and Rhodes ( 1 9 )  have s t a t e d  

t h a t ,  t h e  d i s s o l u t i o n  e f f i c i e n c y  o f  t h e  compressed t a b l e t s  

from a v i c e l  and l u b r i c a t e d  with s m a l l  p e r c e n t  o f  magnesium 

s t e a r a t e  w a s  dependent  on t h e  compression f o r c e  as w e l l  as 
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THIAMINE HYDROCHLORIDE TABLETS 1995 

t h e  c o n t r i b u t e d  a v i c e 2 , c o n c e n t r a t i o n .  I n  f a c t ,  due  t o  t h e  

c a p i l l a r y  a c t i o n  o f  i t s  p a r t i c l e s  which h e l p s  t o  draw w a t e r  

i n t o  t h e  t a h l c t  s t r u c t u r e ,  a v i c e l  has  a power fu l  d i s i n t e g r a -  

t i n g  e f f e c t .  F i i r t l i n r  more, Uremer e t  a 1  ( 2 0 )  have  s u p p o r t e d  

t h e  concep t  t h a t  f a s t  d i s i n t e g r a t e d  and hence d i s s o l u t e d  

t a b l e t s  cou ld  b e  compressed from a v i c e l  and  w a t e r  s o l u b l e  

d r u g s .  I n  a d d i t i o n  t o  t h a t  t h e  u s e  o f  sniall p e r c e n t  o f  

magnesium s t eL i ra t e  ( 0 . 5 %  w / w )  as a l u b r i c a n t  d ~ i d  n o t  o f f e r  

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

medium. T h e r e f o r e  f a s t  d i s i n t e g r a t e d  and  d i s s o l u t e d  t a b l e t s  

coi.ild be  produced .  The produced  t a b l e t s  from anhydrous  l a c t o s e  

u s p  and c e l u t a b ,  d i s s o l v e d  c o m p l e t e l y  w i t h i n  s l i o r t  t i m e s .  

But t h e  d i s s o l u t i o n  r a t e  d e c r e a s e d  by i n c r e ; . s  i.ng t h e  concen- 

t r a t i o n  o f  t h e  c o n t r i b u t e d  v e h i c l e .  The same r e s u l t s  were 

o b t a i n e d  f o r  t h e  compressed t a b l e t s  w i t h  emconipress. A s  i t  

w a s  expec tcd  emcornpress d e l a y e d  t h e  d i s i n t e g r a t i o n  and  hence  

t h e  d i s s o l u t i o n  o f  t h e  t ab le t s .  The d i s s o l u t i o n  p r o f i l e s  

o b t a i n e d  f o r  t h e  t a b l e t s  were s igmoid  i n  shape  ( 1 2 ) .  F ig .  2 

shows t l i a t  t h e  c o n t r i b u t i o n  o f  e i t ! i e r  a v i c e l  o r  l a c t o s e  t o  

t h e  formula  t i o n  d e c r e a s e s  t h e  d i s s o l u t i o n  t i m e s .  However, 

t h e  c o n c e n t r a t i o n  o f  t h e  c o n t r i b u t e d  v e h i c l e  mere ly  a i ' f e c t e d  

t h e  d i s s o l u t i o n .  

I n  f a c t ,  many s t i t d i e s  have  been  done  ( 7 , 1 2 , 1 3 , 2 1  ,222) t o  

th raw t h e  1 i i ; h t  on t h e  mechanism by  which a t a b l e t t e d  medica- 

ment would be  r e l e a s e d  from t h e i r  dosacye forms. I n  t h i s  s t u d y  

t h e  e q u a t i o n  o f  Wagner ( 2 1 )  and  t h a t  o f  K i t azawa  e t  a1 ( 2 2 )  

were employed t o  a n a l y s e  t h e  o b t a i n e d  r e s u l t s  on  t h e  d i s s o -  

l u  t i  on. 

I t  i s  assumed i n  Wagner 's  e q u a t i o n  t h a t  t h e  s u r f a c e  

area of  t h e  d r u g  a v a i l a b l e  f o r  d i s s o l u t i o n  i s  i n i t i a l l y  

z e r o ,  by  t h e  t ime  i t  i n c r e a s e s  t o  a maximum as d i s i n t e g r a t i o n  

o c c u r s .  P r o g r e s s i v e l y ,  t h e  s u r f a c e  a r e a  d e c r e a s e  t o  z e r o  

when d i s s o l u t i o n  i s  comple te .  Wagner 's  e q u a t i o n  c a n  be w r i t t e n .  
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1996 ALY AND UDEALA 
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40 

2c 

Y Time (rnin.) 

2 4 6 8 10 12 14 

Emcompress Blend with 

Avicel I A.H.L. 

0 ( 1 : 1 )  A 1:1 

0 3:l X 3:l  

F i g .  2 E f f e c t  o f  c o n t r i b i i t i o n  o f  A v i c e l  
and Anhydriius l a c t o s e  on t h e  
d i s s o l i i t i o n  o f  t h i a m i n e  t a b l e t s  
cornprc'ssed f r o m  Erncompress. 
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THIAMINE HYDROCHLORIDE TABLETS 1997  

= w/wm x 100 Eq. 1 s/. d i s s o l v e d  t = J o -  
1g. t  . d t  

Jo - 
The te rm w/Ww s t a n d s  f o r  t h e  r a t i o  o f  d r u g  d i s s o l v e d  a t  

t imes  t and t & r e s p e c t i v e l y ,  which i n  t u r n  e q u a l s  t o  t h e  

p e r c c n t  o f  g e n e r a t e d  a r e a .  The o b t a i n e d  d a t a  on d i s s o l u t i o n  

o f  d i r e c t l y  compressed t h i a m i n e  h y d r o c h l o r i d e  t a b l e t s  formu- 

l a t e d  w i t h  90.46% w/w o f  a g i v e n  v e h i c l e ,  were t r e a t e d  u s i n g  

e q u a t i o n  1 .  i . e .  t h e  cumula t ive  amount o f  d i s s o l v e d  t h i a m i n e  

h y d r o c h l o r i d e  w a s  p l o t t e d  as a f u n c t i o n  o f  t ime  on p r o b a b i l i t y  

l o g a r i t h m i c  s c a l e  as i t  i s  shown i n  f iff .3.  I n  t h i s  f i g u r e ,  

two f o r m u l a t i o n s  compressed from a v i c e l  and a n h y d r o u s  l a c t o s e  

d i d  n o t  conform t o  WagnerSplot w h i l e  t h a t  f o r m u l a t e d  wi th  

c e l u t a b  and emcompress conformed t o  t h e  p l o t .  T h i s  method o f  

a n a l y s i s  w a s  used  by Esezobo and P i l p e l  ( 9 )  t o  d e s c r i b e  d i s s o l u -  

t i o n  b e h a v i o u r  o f  uncoa ted  o x y t e t r a c y c l i n e  t a b l e t s  compressed 

t o  d i f f e r t : n t  pack in^; f r a c t i o n s .  However, ! '! 'agner's method 

of  a n a l y s i s ,  e n a b l e s  t h e  d i s s o l u t i o n  t o  be  d e s c r i b e d  i n  

ternis o f  two p a r a m e t e r s :  t h e  v a l u e  o f  t 505: and t h e  s t a n d a r d  

d e v i a t i o n .  Obv ious ly  one c a n  a l s o  o b t a i n  v a l u e s  o f  TlO$ and 

TgO$ from t h e  p l o t .  Esezobo and P i l p e l  ( 9 )  have p o i n t e d  o u t  

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

w i t h  more t h a n  55: w/w g e l a t i n  d i d  n o t  conform t o  Wagner 's  

p l o t .  T h i s  w a s  accoun ted  for t h e  p r e s e n c e  o f  a p s i r i t i e s  on 

t h o  p a r t i c l e  wliich a r e  r e s p o n s i b l e  f o r  s t r o n g  bonding .  S imi -  

l a r l y ,  t h e  neumrous s i t e s  o f  Lydrogen bond ing  found on t h e  

m o l e c u l c s  o f  a v i c e l  and  anhydrous  l a c t o s e  may be  acco imted  

f o r  t h e  r e s i i l t s  o b t a i n e d  wi th  t h e  two v e h i c l e s .  T a b l e  3 

shown T5O and s t a n d a r d  d e v i a t i o n  o f  t h e  t e s t e d  b a t c h e s  com- 

p r e s s e d  f r u m  c e l u t a b  and Emcompress. 

On t h e  o t h e r  hand d i s s o l u t i o n  d a t a  on t h e  t a b l e t s  

prel  nred  from c e l u t a b  and Emcompress conformed t o  t h e  
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1998 ALY AND UDEALA 

i' 
f I 

I 
1 

P d 
/ 
- 

j! I 
I 

I 
I 
I 
I 

c 
50% - t50% Log Time 

0.5 0 0.5 1 .o 1.5 

60 

16 

10 

5 

F i g .  3 Wagner's plot, cumiilative o f  
dissolved t h  L a m i n e  ( ,  rolxtb L I 1  t y  
s c a l e )  a s  a f i i n c t i o n  o f  l o g  time 
for t h e  t ! 1 , 1  < \ I  5 coril>ressed f r o m  
gO.lr6:' w/w o f  A v i c e l ,  A.H.L 

C c l i i t n h  and  Emcornpress 
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THIAMINE HYDROCHLORIDE TABLETS 1999  

T a b l e  3 :  T5O:l and  s t a n d a r d  d e v i a t i o n  o f  d i s s o l v e d  
tliiiamine h y d r o c h l o r i d e  from i t s  t a b l e t s  
p r e p a r e d  w i t h  90.4696 W / W  o f  siny,-le v e h i c l e s  

V e h i c l e  T59 '  
(min . )  

S D  
( + I  

A v i c e l  - - 
A.1I.L - - 
C e l u t a b  10.10 2.23 

Lmcorqres s 30.199 1.318 

Wagner 's .  Althoiigh c e l u t a b  is s o l u b l e  v e h i c l e  ( s u g a r ) ,  

i t  seemed t h a t  i t  d i d  n o t  a l t e r  t h e  d i s s o l u t i o n  o f  t h e  

drug i . e .  i t  d i d  n o t  form a l a y e r  a round  d r u g  p a r t i c l e  

s o ,  drug i s  d i s s o l v e d  i n  a manner t h a t  obay Wagner ' s  

concep t .  The i n s o l u b i l i t y  o f  l~mcompress might a s s u r e  

t h i s .  

F ig .  4 shows t h a t  f o r m u l a t e d  t a b l e t s  w i t h  90.46% w/w 

o f  a g i v e n  v e h i c l e  d i s o l v e d  c o m p l e t e l y  f o l l o w i n g  pseudo- 

f i r s t  o r d e r  d e c a y ,  w i t h  two d i f f e r e n t  v a l u e s  o f  "K" d i s s o l u -  

t i o n  r a t e  c o n s t a n t  as shown i n  T a b l e  4.  

F i g s .  5 ( A  - C )  shows t h e  a n a l y s i s  of t h e  o b t a i n e d  

r e s i i l t s  on d i s s o l u t i o n  by  u s i n g  t h e  e q u a t i o n  o f  k i t a z a w a  

e t  a l .  T h i s  e q u a t i o n  can be  b r i t t e n .  

I n  C s / C s - C t  = K t  Eq. 2 

where C s  and C s t a n d  f o r  s a t u r a t i o n  c o n c e n t r a t i o n  and  

c o n c e n t r a t i o n  a t  t ime  t r e s p e c t i v e l y .  

It i s  shown i n  f i e .  5a t h a t  o n l y  one b a t c h  o f  a v i c e l  

f o r m u l a t i o n s  (90.467; W / W )  h a s  K i n  Ks. The dissolution r a t e  

c o n s t a n t  o f  t h e  t a b l e t s  changed from 0.69 t o  0.31 m i n .  a t  c e r -  

t a i n  t ime  ' t ' .  T h i s  change i n  t h e  d i s s o l t i t i o n  r a t e  c o n s t a n t  

a s c r i b e d  t o  a n  i n c r e a s e  i n  t h e  s u r f a c e  a r e a  due  t o  t h e  b reak  

up  of t h e  t a b l e t s  i n  l a r g e  and s m a l l  f r agmen t s  a t  t ime  t , ( 9 ) .  
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2.0 

1.8 

1.6 

1.4 

1.2 

1 0  

0 8  

06 

0 4  
10 20 

tl t :  Y '  

t 4  40 50 60 

Time (min.1 
1 -  

2 4 6 8 14 12 10 

Fig .  4 L o g  7 ;  u n d i s s o l v e d  th i amine  as  a 
f u n c t i o n  o f  t i m e  "pseudo f i r s t  
o r d e r  decay' '  f o r  t h e  t a b l e t s  
prepared from d i f f e r e n t  v e h i c l e s ,  
key s e e  F ig .  3 .  

Tab le  4 :  D i s s o l u t i o n  r a t e  c o n s t a n t s  " K "  i n  
" K s "  min-l of t h i amine  h y d r o c h l o r i d e  
from d i r e c t l y  compressed t a b l e t s  
w i t h  90.46% w/w o f  s i n g l e  v e h i c l e s  

Veh ic l e  K 1  (Min-') Time ( t )  Min K 2  Min-' 

a b a b 
A v i c e l  0.806 0.69 1 .oo 0 .395  0.31 

A .H.L. 0.438 0.25 1 .oo 0.18 0.16 

Ce lu tab  0.567 0.08 6.00 0.184 0 . 1 7 2  

Emcompress 0.018 - 25.00 0.46 - 

a' Cacu la t ed  from log$ u n d i s s o l v e d  vs. t ime p l o t  

b C a l c u l a t e d  from t h e  equation k i t azawa  e t  a 1  
i t  i s  show t h a t  a & b v a l u e s  I'K2" are  i d e n t i c a l .  
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THIAMINE HYDROCHLORIDE TABLETS 2001 

3.0 

2.0 

1 .o 

3.0 

0 
Y) 

Y g 2.0 
C - 

1 .o 

3.0 

2.0 

1 0  

A 

2 4 6 8 12 14 10 

F i g .  5 I n  C s / C s - C  as a f u n c t i o n  o f  t ime  
f o r  t h i a m i n e  t a b l v t s  p r e p a r e d  from 
v a r y i n g  c o n c e n t r a t i o n s  o f  d i f f e r e n t  
v e h i c l e s  k e y ,  s e e  F i g .  1 .  
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2002 ALY AND UDEALA 

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

w i t h  a v i c e l  b u r s t  and tlien d i s i n t e g r a t e  i n t o  f r agmen t s  o f  

d i f f e r e n t  s i z e s .  The c a s e  i s  n o t  t h e  sanle w i t l ;  t i le  t a b l e t  

foririiil.ated w i t h  h i { , h e r  c o n c e n t r a t i o n s  o f  anhydrous  l a c t o s e  

or celutal-J.  The c o r r e s p o n d i n g  t a b l e t s  o f  t h e s e  v e h i c l e s  

d i s i n t e g r a t e d  by  l e a c h i n e .  I n  o t h e r  words ,  t h e  d i s s o l u t i o n  

r a t e  c o n s t a n t  l i l  i s  d e s c r i b i n g  t h e  f i r s t  d i s s o l u t i o n  o f  dr i ig  

f r o n i  t h e  i n t a c t  tab1r:ts w h i l e  t h e  second  d i s s o l u t i o n  r a t e  

c o n s t a n t  K2, i s  d e s c r i b i n g  t h e  d i s s o l u t i o n  o f  drut: fror.1 t h e  

produced  f r a iynen t s .  FIowever, t h e  t imes  c o r r e s p o n d i n g  t o  t h e  

K i n  K s  i n  F ig .  4 were i n d e n t i c a l  w i th  t i l a t  v a l u e s  o b t a i n e d  

f r o m  F i g s .  5 ( A - C )  and more or l ess  e q u a l s  t o  t h e  d i s i n t e g r a t i o n  

t ime .  T h i s  mi6:ht be  sup1,orterl by t h e  concep t  t h a t  lage t i m e s  

obse rved  i n  d i s s o l u t i o n  p r o f i l e s  a r e  l i k e l y  s t a n d i n g  f o r  d i s i n -  

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

cube r o o t  1.aw ( 1 2 ) .  T a b l e  4 shows t h e  d i s s o l u t i o n  p a r a m e t e r s  

o f  t h e  coiiiliressed t a b l e t s  w i t h  s in t ) ; l e  v e h i c l e s .  I n  f a c t ,  t h e  

d i s s o l u t i o n  r a t e  c o n s t a n t  K 2 ( a f t e r  t i m e  "t") w a s  found t o  b e  

a f u n c t i o n  o f  d i s i n t e g r a t i o n  t ime o f  t h e  compressed t a b l e t s  

by  t h e  r e l a t i o n  ( 1 2 ) .  

l n g  1: = a + n l o g  D E q .  3 

The r e l a t i o n s h i p  i s  p r e s e n t e d  i n  Fit:. 6a. On t h e  o t h e r  hand ,  

F i g .  68 s l . o w s  t h a t  t h e  d i s i n t e g r a t i o n  c o n s t a n t  "D" w a s  a 

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

fo rmula  L>y t h e  r e l a t i o n .  

L o g  D = A - NC Eq.  4 

By i n  s e r t i n t :  E q ,  4 i n  t o  Eq .  3 and  p u t t i n g  a + n A  = A' 

and n N  = N' one c a n  w r i t e  

Log K = A' - N'C b u t  A'and N' 

a r e  n e g a t i v e  v a l u e s ,  s o  

Log 1 / K  = A '  + N ' C  Erl. 5 
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THIAMINE HYDROCHLORIDE TABLETS 2003 

A 

2.0 1.5 1 .o 0.5 

Fir.6 L o g  d i s s o l i i t i o n  r a t e  c o n s t a n t  " K "  as 
a f u n c t i o n  of  1,og d i s i n t e g r a t i o n  
c o n s t a n t  I'D" a c c o r d i n g  t o  E q .  3 .  

75 85 90 

Fig. 6 Log d i s s o l u t i o n  cons t : l n t  "T)" as 
a f u n c t i o n  o f  ve1:icle c o n c e n t r a -  
t i o n  r rC"  key, s e e  Fig.  3 .  
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2004 A L Y  A N D  U D E A L A  

0.8 

0.7 

0.6 

5 - 0.5 

0.4 

0.3 

0.2 

F i g . 7  Log 1 / K  as a function of contributed 
vehicle concentration for thiamine 
tablets; key see Fig. 3. 

Table 5: The estihated ( N ' s )  and found (N'f) values 
of the slope and correlation coefficient (r) 

for the equation 5 

*Correlation coefficient for equation 6 
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THIAMINE HYDROCHLORIDE TABLETS 2005 

51 

4( 

3( 

20 

10 

/ 
/ 

/ 
/ 

I 

, 
0 

0 

10 2 4 6 8 

F i g .  8 T50$ o f  d i r e c t l y  c o m & r e s s e d  t h i a m i n e  
t a b l e t s  as a f u n c t ~ o n  o f  t h e i r  d i s i n -  
t e g r a t i o n  t i m e s ,  k e y  s e e  Fie;. 3. 

Fit;. 7 shows t h e  d i s s o l i i t i o n  r a t e  c o n s t a n t  “h” w as a 

f u n c t i o n  o f  c o n t r i b u t e d  v e h i c l e  c o n c e n t r a t i o n ,  a c c o r d i n g  t o  

t h e  e q u a t i o n  5 .  T a b l e  5 shows t h e  found a n d  e s t i m a t e d  v r ~ l u e s  

o f  s l o p c s  (“)and t h e  c o r r e l a t i o n  c o e f f i c i e n t  o f  *he l i n e s .  

I t  was f a u n d  t h a t ,  t h e  c a l c u l a t e d  va11ic.s o f  t 505: d e t e r m i n e d  

by u s i n g  ir’agner’s p l o t  o r  k i t a z a w a  e t  a1 e q : J a t i o n  w e r e  i n  

c o r r e l a t i o n  w i t h  d i s i n t e g r a t i o n  times by t h e  g e n e r a l  r e l a t i o n .  
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2006 ALY AND UDEALA 

where x and Ut stand f o r  slope and disintegration time. 

However, statistically it was foiind that a = 1 ,  0 and 2.0 

and x = 1 . 6 ,  0.47 and 1 . 4 5  € o r  avicel, anhydrous lactose and 

celutab reupectively. Table 5 shows the regression of the 

obtained straii:lit lines shown in Fig. 8 .  

CONCLUSION 

From this study it is concluded that thiamine hydroch- 

loride tablets directly compressed from varying concentrations 

of single vehicles conipletely dissolved within short times. 

It was proved that Pseudo first order decay is the mechanism 

by which the dissoliition takes place. The analysis of the 

results on dissolution using equation oflcitazawa et al has 

declared that the actual d r u g  dissolution took place from 

t ie tablets having been disintegrated i.e. disintegration 

is the rate determining step. In general, the determined 

dissohition rate constant was a function of vehicle concen- 

tration in formula. A good corielation was obtained between 

the calculated tgO o f  the tabletted drug and the disintegration 

times of the corresponding tablets. A s  a result of this 

study, avicel and anhydrous lactose either singly or in 

hinary combinations are recommended f o r  the manufacturing 

of vitamin B1 tablets by direct compression. 

FOOT NOTES 

1 .  F.F:.C corpor.1 tion Avicel Uept. I'eunsylvania U . S  .A. 

2. Sliiffield IJnion I\..L. 07083 U . S . A .  

3 .  E. Mendell Co. Inco., U.S.A. 

4. Stnley Mgf. Co. 111. U . S . A .  

5. Roch.(Nig.) Ltd., Lagos. 

6 .  E. llerck N.J. U.S .A.  
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THIAMINE HYDROCHLORIDE TABLETS 2007 

I. USP 1 ) i s s o l i i t i o n  t e s t  a p l m r a t u s  Erweka t y p e  - DT.D 
ap rn  rLl t e ha u W . G e r m a  n y . 
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