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The effect of certain directly compre~
gsible vehiecles on the dissolution rate of
directly compressed ditodoquin tablets was
investigated. Different tablet formulations
containing various vehicles were selected

for this study.

Tablets investigated were prepared using
different proportions of either single or
binary blends of vehicles and was found to
possess different disintegration times. A
significant correlation was obtained between
the dissolution time (T50) and the disinte-

gration time.

The dissolution rate was dependent on
the type of vehicle used and its actual conc-
entration in the formula. Other factors such
as the type and concentration of the lubricant
(s), hardness values of the tablets prepared,
solubility of the drug as well as interactions
between the drug and vehicles used may also,

play a part.

1

Nadi et al  investigated the effect of formulation addi-

tives on the dissolution behaviour of tetracycline fromtheir

directly compressed tablets.
Solvang and finholt2 attributed the fact that tablet con-

taining free acid radicals disintegrated rapidly 1in acidic
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media, but those containing sodium salt did not disinte-
grate but only swelled and dissolved slowly from their

surface. Accordingly, hydrochloride salts of tetracycline

dissoluted rapidly in acidic media. The presence of

water soluble surfactants lubricante and disintegrants

enhanced the rate of dissolution of the drugs.

On the other hand many industrial factors can also ,
: . : 4
effect the dissolution rate, as compressional pressure ,

double compression method5 and the method by which granules

/7

were preparedg. . Singh et al investigated the role of wet-

ting and the rate of drug release from inert.matrix,
Matrix permeability and rates of permeation of matrix, by
the solvent medium used can individually limit the amount
of drug released.

Drug vehicle interaction or drug lubricant interaction
may occour and this lead to decrease in the dissolution

rate, Eid8 studied the influence of complex formation on

drug release from tablets. It was found that
the higher the adjuvant/drug ratio the greater the inter-
action tendency between the drug and adjuvant. Kaneniwa and

Watari® investigated the influence of particle size on the

dissolution behaviour of slightly soluble drugs.

EXPERTMENTAL

Materials and eguigments:

a) Diicdoquin tablets were selected from the different for-

mulations previousely prepared. Their physical standa

rds are shown in Table 1.

b) O.1N hydrochlorie acid.,
¢) Pye unicam SP6-400 U.V. Spectro~Photometer.
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d) B.P. disintegration apparatus,

Procedures:

The dissolution rate was determined using B.P. disinte-

10

gration apparatus as used by Broadbent et al” ", One tablet

was introduced in each cup in place of the usual five tab-

lets specified officially, and the dissolution medium was

250 ml of O.1N hydrochloric acid. Samples were taken at

diTferent time intervals accomodated according to disinte-
gration behaviour of the batch under test, but generally

dissolution was followed for more than 110 minutes up to

two hours. Samples of 0.2 - 1 ml were withdrawn from the

cup keeping the apparatus in motion replacing the samples

by equal volume of O.1N hydrochloric acid. The samples

were transfered to 25 ml volumetric flasks and completed to
volume with O.1N hydrochloric acid and measured spectrophoto-

metrically at 258 nm. The percentage of diiodoquin dissol-

uted at various time 1ntervals was determined for 5 tablets

from each batch and the mean value was calculated. As shown

1n Table 2.

RESULTS AND DISCUSSIONS

A1l tested diiodoquin tablets disintegrated within the

of ficial time. Diiodoquin tablets produced using STA-Rx1500

starch completely dissoluted after relatively long time.

The percentage of diiodoquin obtained after 10 minutes was

18 - 247 w/w and reached to 52 - 477Z w/w after one hour,

further, the rate decreased by rime. This may be due to the

insolubility of the medicament as shown in Table 2., The in-

1500 percentage in the formula was accompanied

crease 1n STA--Rx
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by an increase in the percentage of diiodoquin dissoluted,
This may be due to the disintegration effect of STA-Rxwhich
gave rise to small granules with large surface area which
inturn may increase the solubility of the medicament. The
percentage diiodoquin dissoluted from the batches prepared

using different concentrations of STA-RXISOO can be arran-

ged as follows:
STA-RXISOO 497 >STA*RX1500 42Z>»STA~RX15OO 32.62;.STA“Rx1500

19,67

Tablets prepared using STA*RX1500 blended with Avicel
o ratio 1:1 were also, studied, Avicel was found to in~-
crease the hardness of the tablets, Which in tura may lead
ro decrease in the dissolution rate., On the other hand
blends of vehicles can be arranged as follows with regard
to the rate of dissolution of diiodoquin form its directly
compressed tablets using STA*Rx1500/Avicel 1:1 blends

STA“RxISOO/Avicel 49,07 > 42% »32.67 19.6%2 w/w as shown
in Table 2 and Figure 1.

Blends of Celutab with STA*RX15OO produced tablets
with relatively small dissolution rate. The increase in ac-
rual concentration of the vehicle in the formula lead to

adecrease in the disintegration time and increase in the

dissolution rate,

From Table 1 and Figure 2 the dissolution rates of ta-
blets produced using Avicel/STA-Rx1500 1:1 and STA—Rx1500
were more than that produced using STA-RX15OO/Celutab 1:1
This can be explained by the 1ncrease in the viscosity of
the dissolution medium due to the solubilization of sugars

and therefore a decrease 1in the dissolution rate may occur.
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From diiodoquin tablets containing blends of STA-~R /
Celutab 3:1 the percentages of diiodoquin dissoluted :fter
60 minutes were 45 - 25,43,01, 42,12 and 38.15 from formulas
-concaining 497 w/w, 42,07 w/w, 32.57 and 19,07 w/w respect-~
ively,

A significant correlations was obtained between disinte-
gration time and dissolution rate of diiodoquin tablets for

the blend containing Avicel/STA-Rx1500 it was TS50 = 32,6 +
1.16 D ’

There D is the disintegration time,

CONCLUSION

From the previous results and discussions it can be con~-
cluded that:
Generally the dissolution rate of diiocdoquin was affected
mainly by the vehicle used for the preparation of tablets.
Diiodoquin tablets produced using single vehicles did not
disintegrations during a reasonable time except those con-
taining STA*RXISOO. Tablets produced using Avicel/STA-Rxl:l

blend gave rise to tablets with relatively longer dissolu-

tion time.,
A significant correlation was obtained between disinte- °

gration time and dissolution rate for the tablets investi-

gated T50 = 32.6 + 1.16 D where D is the disintegration

time,
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Table 1: Effect of blends of mab1wxwmoo with other vehicles on the Physical characteristics of
Diiodoquin tablets.

u
lIlllilillitllﬁ'llill““l.IllII'IIIIIII‘II'!Illllilliit!i'll‘i‘lllII'II'III IIIII U S —

Vehicle . Weight Thickness Hardness Friability No. of H.F.FR. D.T.

Cone.% (gm) (mm ) (Kg) (Loss%) capped (minutes)
Name w/vw mean C.V.% mean C.V.% mean C.V.% mean C.V.% Tablets mean C.V.7%

STAR ] 0= = = = - - - =

AnhydTous 19.6 0,096 2,52

s S alinteine SN S S RS At Sl - fae-al st -Avaer Siuefdninte gk

O [ L2 A A L il L L At L - . - Sl N S o -_— —— el 2 W

1.94 0,74 1.50 10.41 2.72 34,95 13 0.55 108,42 20,85

Lactose 32.6 0,1085 2,55 2,C7 1.07 1.88 1v.33  2.71 69,95 13 0. €9 28451 5.97
1:1 42,0 0,117 2.58 2,2 1.29 4,70 77.43 1.54 52,78 1 3.05 25,80 11.75
49,0 0,129 0,86 2,39 1.19 8,33 54.67 0,77 10,54 0 11,08 15,55 9.45

S SN I S D P W Y Sl G v A AT VRS W S N SN N . SR R S St Al G Sk AR A e S-S A AT W S i TR TP LS SN S-S A D S S A W - S - A A i S L L S U AT N S - A vt S A S - SV S RN Vnt SRR SR i ey duiet Weln S Sl di S sk Sk S SR SRR R E— e S Saee Yarer W Ty W T R SRR el e

STA=R / O = = = = m = m m m = e m m = e = s e e m m m e e e e e e e o o o e e - -

wﬁrwmwocm 19,6 = = = = = = = = = = = @& = = e = s = e e m . e e m e e = e = e = = - -
Lactose 32,6 0.094 3,83 2,05 1,41 1.50 15.71 2.54 55,12 811 0.59 45,03 10,04
1:3 42,0*% 0,1154 1,86 2,22 1,13 4,73 8,90 0,984 21,9 ¢ 4,81 26,69 13,58
49,0% (00,1270 1.36 2,36 6,77 /.90 7,02 0.935 78,05 O 8.45 34,59 4,34

N ey S S oy s S W i el A A S Sk M S Wl Sl Sl S e g i A S S RN BN SO I i A VAL AT P SRS GOSN AT WY N RS AR A S B W A A AP Sl S S T R S Olve D A S T e U Gl S S A P OUME B SR BN SRS S I SN AU A DU BAE R UE e ofins Sl SIS WER TSI WS BN SN GO W e s free O Ee hath WU S S AT e T AL AR WA TR

STA-R / 0 = = = = = = = = @« = m e emmmem e = eee.me = - —m - m . mm == = -

ANhyd¥ous 19.6= = = = = = = = =+~ = @ & 4o m e e e e .o m e o mm e ——— - =~ -
Lactose 32.6 0.095 5.31 2.13 1,225 17.86 3,05 31,48 11 0. 40 11,03 11,84
3:1 42,0 0,109 2.60 2,31 6 1,80 10.95  1.29  10.3 13 1,40 3,81 22,06
49,0% 0,1194 1,78 2,40 1 3,40 8,63 0,923 7,08 3 3,68 17,91 13,25

O O
o
{ON GO b9
“.......i,.-...lra,}

1:1 42,0%* 0,119 0,209 2.34 0,8 1.68 15.04 1.57 66,14 14 1.07 4,17 80,4
49,0 0,124 2,36 2,44 0,755 2,05 11,20 1,32 35,28 > 1.53 4,18 11.93

STA=-R / [ = = = o = o om ow om oam w ae am m m m ae e o e e o e e o e e e e e e e e e e e e e e o e e e e e -
Fmcom= 19,6 = = = = = = = m o e e m e e om e e e e o o m m w e o m m w m m m om = e o e e o e = = .
press B2, 6 = = e o e e e e o e om m e e e e e e e e e e e e e e e e e e o o e e e e e -
1:3 42,0 = = = = = @ = = ® m e e . me e aEEm e . eee meE .., eE S e oe e e E e mee e = . -~
oo 08.0%_ 0,121 1.88 _ 2.501 0,62 1.7> 16,32 __ >.14 13,04 811 ___ 0.24 ____ 1.76___28.5
STA-R / ) = = = = = = % o s o omom s o o om o o = o e e om o s e o e w0 e om e o o e o om m = e w m e =

manoam 19.6% 0,094 0,71 2.197 1,02 0,825 20,45 Y, 50.5 811 0.152 23,13 18,86

5
press 32,6% 0,088 0,912 2,26 1.03  0.725 25.44  5.89 6,14 811 0.120 12.55  6.67
3:1 42,0 0,097 1,28 2,31 1,00  0.83 33,73  5.22 43,34 3811 0.16 5.60 18,81
49,0% 0,1036 1,74 _ 2.44 1,04 0,85 20.56  1.56 16,78 311 0,54 5,75 13.43

- r 3 X ' F ¥ yF ¥ _¥r 3y _F 3 X F ¥ 3 _¥ " F-"3 "3 _F "’ "X F 35 "3 ¥ ‘& 3 L " F 3 K L __§F _F ¥ _F _F_ L __J ¥ & L F I ¥ 3 _J ¥ F " F P TCTUE IR S A ey ke AN FREn MRS WREE i M NP AR B WL sk iy S APy AniF il S SR Sl Wl et ShS lin el Snh SAER i W iR BRI GRS RN GNP R TR FEE A AN i Shise Samy Sebv Py aslpy
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Vehtiche Werght thickness Hardness Friabtlity No of capp— H.F.R. D.T.
Conc. (rm) (Kg) (Loss?) ed tablets (minutes)
lems E\C mean C.Ve% mean C.V.% mean C.V.% mean C.Vele _ - mean C.V.7%
STA-R D = m o e m e o e e e e o e e e m e e — = e e e e = e = S s e = = e = === =
fotutSh 10,6 = = m = e = memm = m e e e e e mme mmmm= - === — === -
1:1 32,6 = = = = = = = = = = m = = = o=~ - - -o-- - - Ss SS. S s SEm s

42.0% - 0,1132 <.81 2,41 1.03 1.45 19,57 2.11 35.25 16 0.89 13.31 9,40
49,C 0.1032 2.53 2.32 l.76 243 22,53 1.31 37,70 811 1,38 12,99 4.41
STA=-R D oo~ o m o = e e e m = e e = e o= e omm e mm = - e - S = s e s s e = — = e = == =S

Colutdh  10.6 = = m = = m = = mmm e m == m e e e e == omm = mm == e e e === m === = - ===

1:3  32.6 0.0979 5.35 2.16 0.951 0,825 28,74 3.36 10,74 811 0.25 35.55 9.85
42,0 0.1050 4.18 2.30 1.34 2.25 10.47 1.65 12.89 16 1.36 28.03 13,42
, 49,0%  0.116 3,95 2,39  1.29 1,08 16,72  1.46 35,45 14 2,11 33.68 3.79
STA-D, C % 0.080 5.811 2.045 1.26 Q.o 1¢. 42  5.84 4, 68 ]11 0.15 > 120
Celutab  19.6 0.0939 1.488 2,103 2,32 1,075 11.33  23.29 14,79 12 0.33 30.74 7.08
311 32.6 0.102 2.80 2.24 1,06 1,30  15.16  2.40 ], 84 15 0.54 13.80 6,03
42,0 0.108 0.998 2.31 0.86 1.63 10.87 2.31 25,33 14 0.71 12.48 17,17
49.0%x 0.1164 1.99 2,47 1,57 2.36 7.43  1.91 23.81 7 1.24  1.67 9,08
STA=R O = = o= ==’ == - = e e e em e P e e e e et me e mem # mEm® mew e wm? eae? e T @ e e e -
Sugarfab 19.6% 0,085 2.45 2.19 1,47 0,90 14,34 3,51  38.20 811 0.26 > 120
1:1  32.6 0.1023 2.74 2.30 1,80 1.25  16.32  3.44 35,20 311 0.36 35,31
42.0%  0.1174 4,73 2.44 1,51 1.30 15.81 2.53 24,72 311 0.51 17.00 1C.15
 49,0% 0.1187 4.33  2.51  1.39 1,81 12.51 1.28 23,55 811 1.41 13,09 9.6

e

STA-R | T T el

Sugarfab 19.6* 00,0859 4.55 2.35 1,13 0.4 32,27 S5.42 3,90 311 0,074 >130
1:3 32,6 0.098 4.48  2.38  1.62 D.45  34.0 5,67 43,53 311 0.079 73.61 11,73
42.0  0.0911 1.36 0,106 5.55 0.48 343 4,55 18,46 311 0.101 45.95 7.7
49,0%  0,1105 5.54 2,46 2,02 0.55 19.16 3.50  30.30 811 0,157 26.0 8,01
Olll....ll.-l....ll...l....lll..ll..llii-II._I..I..I..I....I...III..II......I - wmr  wae wmmy m wm T e s e e e mmm e s e S e e - SR NN W e
Sugarfab 19.6% 0,081 1.95 2,116 0.637  0.45 35.13 6,33  25.98 311 0,071 21.75 9.75
31:1 32.6 0.0919 2.65 2.23 1,37 0.46  35.14 6.24 60,8 811 0.074 11.14 7.93
42.0  0.0995 2.38% 2,36 1.3 0.575 29.34 0,985 51,11 311 0.58 6.791 9,70
49,0  0,1032 2.83 2,45 1,66 0.625 21.08 0.805 28.33 811 0.78 4.99 11,86
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diiodoquin from its directly compressed tablets.

l;z

Table 2:
Vehticele Aotual
Cone.%
W/ W 10
49 18,27
42 17.24
STA R-X 32.6 14,40
19,6 17.20
00,0 =--
49 18.81
42 18.35
STA R-X / 32,6 =--
Celutab 19,6 ==
1:1 ) -

el

Celutab 42 10.76
3:1 32,6 7.12
19.6 2.51
O.I.i-li..

2
Avicel/ 49 19,33
STA R=X £y 2 18,55

1:1 12,6 16,00
19.6 15,12

(o = o

11,31 21,03
16,91 20,98 29.66 35,81 43,01

11,39

18,97

.30.,71 38,79

% of ditodoquin after

R,80 16,84 25,44 31,61 138.15 47.16

L
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ACERV SRS I -
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- gy A A

15

33.135

31.55

32,66
N, 18

My @ aE  ak Wy e O allp Al e e O

r 3 .,._- .m..__

J7todequin after (rinutes!

41,11
38,16
43,19
173,94

Ea |
.....n,. .....n.w

48,10
45,06
54,073
44,16

4
59,12
57,10
06.08
231,07

807

[

h5.04

62,15

61,12

62,9

4

(minuteg)

o0 50 0, 30
45,49 S4.,47 68,97 73.85
50.17 53.44 67.24 71.99
42.0 51.71 64,15 71.8
43,51 49,16 53.26 61.26
42.13 54,28 62,91 73,14
45,16 53,18 61,75 69,38

45,25 53,08 61.42
58,40 63,11
28,01 34,88 42,12 46,08 58.16

379

83.04
81.14

81,12
/71.18

80.01
81.81

100

91.68
89,0

88,58
81.21

b

89.10
91.24

110

(Y ]

Fffect of STAR-X1500 and its blends with other vehicles on the dissolution of

120 120 140

95.13
92,12 - = == ==

89.05 94,03 -

apnjeniiggly ity il N

r
l
|

@Mtom - = —

64,66 69,13 71,08 74,35 63,C5 91.9
79,92 82,21 88,13 94,15
78.31 83.24 89,14 95,15

70,7
66.31

76.84
75,08

53.38 61,22 73,16

- - e - aligy —y *

76,15
75415
73.06
71,15

81,72
85,00
R8.113
88,21

LI L —_—

g

78.89 85,23 91,05 - - -

30 0 100 110 180
93.15 96.1 — = = = = = = = = -
I4.05 = = = = = = = = =~ = = = =
91.06 = = = = = = = = = = = = =
02.33 = = = = = = =~ = = = = -

L] L] -l L] L - aw F

- ApF TR MmN W s Ue A
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Kez: o STARX1500 /Avice!l 49°%% w/iw:

o STARx1500/Avicel 42°%. wiw.
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Fig( 1) Effect of STARx1500/Avicel (1:1) Blends on Dissolution

of Diiodoquin from its Directly Compressed Tabletls.
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Fig ?) Effect of STARx/Celutab (1:1) Blend on Dissolution of

Dilodoquin from its Directly Compressed Tablets .
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