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ABSTRACT

Hydnophilized systems o4 thiacetazone with digserent
hydrophilic carviens viz., sursactants, polymenrs,sugan
aleohols and isoniazid werne prepared. The tested daug
was intimately wetted with small volume o4 aleoholic
carien solution, and Ledt aside to dry at room Lemp-
enaturne. The wettability and dissclution hate Lesls
04 the hydrophilized systems and theirn corresponding .
phusical mixtures were werkonmed. ALso, the efdect o4
the tested carnniens on the aqueous s0Lubillity o4 thia-
cetazone was Anvestigated. The USPXX dassolution Lest,
exhibited a vronounced Aincrease Ain dissolution o4
thiacetazone Arnom Lts hydrophidized siyslems as comp-
ared to that o4 thein physical mixtures and pure drug.
Generally, a direct correlation was 4ound between Zthe
wettability and dissclution rates. Hydropnilized
systems with surdactants gave the highest dassolution
and good wettability next to Lisondiazid. Suriactants
then 4oflowed in order by sugar alcohols and then by
polymens. The e44ect of surfactants L5 directly
oroportional to the concentration. A4tern 10 manutes
the relative dissolution nate was 14.34, 13.86 on
14.43 4on 5% w/w Tween 40, 60 on Myrngy 53 nespec-
tively. However, with the other carniens highern
concentrations Led to neduction in the dessolution
enhancing e44ect. The results denote the potential
wse o4 this technigue to enhance thiacetazone disso-
Lution.

INTRODUCTTON

Thiacetazone, is considered one of the secondary antitub-
erculous agents but still used successfully in schedules for

primary treatment . Although, thiacetazone showed a high
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antituberculous activity it exhibited also some toxicity

. . . 1 : , : |
especiially in high dosage’™ . A combination of thiacetazone

with 1soniazid was shown to be an effective and cheap comb-

ination with no toxicity in the moderate dose for the trea-

ment of tuberculoéisz.

Thiacetazone, 1is practically insoluble in agqueous solu-
tions, 1in addition, its therapeutic dose is fairly large
(150 mg daily) . Thus, dissolution could be rate limiting

process in the gastrointestinal absorption from solid

1 . .
dosage forms . Diverse techniques have been made to modify

the dissolution characteristics of hydrophobic drugs to

2—-12

attain more rapid and complete absorption Since ,

thiacetazone has limited solubility in organic solvents,

. . 1 : :
as well as 1t decomposes on melting , the crystallization

3 . . .
technique or solid dispersion formation with hydrophilic

carriers (through fusion and co-precipitation) can not be

. . 4-9
adorted to enhance the drug dissolution .

Adsorption phenomena may be used for the enhancement

10'11, by the uce of

adsorbent suspended in the dissolution mediumlo, or the

drug may be precipitated on the surface of an adsorbentll.

of the dissolution of hydrophobic drugs

On the other hand, hydrophilic materials or surface
active agents may be adsorbed on the surface of the drug
vnarticles to i1ncrease its wettability and hence to increase
1ts dissolution rate. In this respeCt,,dé Jong12 - have
described the surface hydrophilization technique. The
mechanism of this technigue has been fully discussed later
on by Lerk et al.13, for i1increasing the release rate of the
hydrophobic hexobarbitone from hard capsules. It involves
the conversion of hydrophobic surface of the drug to hydro-

philic one by the intensive mixing with small amount of a

tilm forming volymer solution (hydroxyethylcellulose




198

Dissolution Enhancement of Thiacetazone
I: Via Surface Hydrophilization

The method appears similar to a conventional granulation
technique and simply relies on improving the wettability
and dissolution of hydrophobic drugs. Felt et al.14 found
that the rate and extent of bioavailability of griseoful-
vin hydrophilized with 10% ethanolic solution of hydroxy-
propylcellulose were increased significantly when compared
with non treated powder. Moreover, Finholt15 reported that
the dissolution of phenacetin can be improved by granula-
ting phenacetin powder with hydrophilic binder (gelatin) .
The use of suﬁfactants to increase the dissolution of 1nso-
luble drug through this technique was firstldescribed by
Chiou et al.3 The drug was dissolved in ethanol to form a
saturated alcoholic solution. The drug was then preci—
pitated by the addition of water or aqueous surfactant
solution. Ebian and Abugella16, have described two other
methods for preparing crystals of the hydrophobic drug
covered with surfactants, by soaking or shaking with aqueous

surfactant solutions for one hour.

13
Generally, the adopted methods either by Lerk et al.

or by Ebian and Abugella16 were found to be more applicable

and have some advantages to that described by Chiou et al.3
These methods were more economic, applied for any hydrophobic
drug, no organic solvent is required for preparing the drug
crystals. Moreover, the necessity of the solubility of the
drug in solvent, which must be miscible with water as the

requirement of Chiou et al. method, has no longer been

needed.

The aim of the present work is to adopt the surface
hydrophilization techniquelz, using different types of hydro-
philic agents viz., surfactants, polymers and sugar alcohols
for increasing the dissolution. rate of the poorly soluble
thiacetazone. The effect of carrier's solution volume, type

of carrier as well as the carrier concentration was also
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investigated. Moreover, isoniazid as a soluble drug

companion to thiacetazone was included as a carrier in

the study.

EXPERIMENTAL

Materials

Thiacetazone, Isoniazid (The Nile Co. for Pharm, and Chem. Ind.
Cairo, Egypt), PYP 44000, Sorbitol (BDH, Pool, England), Tween 80,
Mannitol (Prolabo, Plee, Paris, France), Tween 40 (E.Merck~-Darmatadt) .

Tween 60 (Roth, W.G.), PEG6000 (Fluka AG, Switzerland).

All other chemicals were of pharmaceutical grade and used as

reclileved.

Equipments :

1- Dissolution apparatus (Erweka type DT, W.Germany) .

2- Double beam spectropnotometer (U.V-150-02, Shimadzu-Japan),
3~ Rotating bottle apparatus.

Methoas :

Preparation of samples :

Hydrophilized systems of thiacetazone with each of the tested
carriers listed in table 1 were prepared. The drug powder was thorou-
ghly mixed with small, specified amount of ethanolic carrier solﬁtions
(or hydroalcoholic solutions in the case of MC, CMC, acacia, sorbitol
and mannitol). The treated samples were left to dry over night at
room temperature. The dried product was then sieved and the fraction
s ize between 100-90 um was selected for performing the dissolution
rate studies. PhySical mixtures of the same composition as those of
the hydrophilized systems were prepared by simple mixing of the
powdered drug and carrier, pnossessing the same particle size raﬁge

(100-90 um) . Pure thiacetazone powder (100-90 um) served as control.
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In the case of isoniazid, thiacetazone and isoniazid powders
were mixed in a ratio of 1:2 (the ratio in which these two drugs are
administered in tablet form). The mixture was then wetted with 5 %

w/w alcoholic solution of tween 40, then treated as previously descri-

bed with the other carriers.

Dissolution Rate Studigg :

The USPXX dissolution method was adopted at sink condition and
agitation intensity of 50 rpm. ‘A 500 ml 0.1 N HCl at 37°C + 0.1 was
used as dissolution medium. Samples of different hydrophilized systems
equivalent to 150 mg thiacetazone were used. At speéifiedjtime inter-
vals, 5 ml samples were withdrawn for analysis and .were replaced with equal

volumes of 0.1 N HCl maintained at the same temperature.

Dissolution rate studies of the physical mixtures were also carried

out. Also, the dissolution of 150 mg of powdered drug. was used for

comparison.

Assay Procedure :

TrLe amounts of thiacetazone in solution after time intervals were

17
estimated from its U.V. absorbance at 328 nm .

Estimation of thiacetazone in the presence of isoniazid was carried

out at 328 nm without interference of isoniazid according to the method

1 ) . . . . .
/ At the same time isoniazid was estimated

~ f | . - | e - 17 -
in presence of thiacetazone colorimetrically at 395 nm , without

described by Deodhar et al.

interference of thiacetazone.

Solubility Studies :

Excess amounts of thiacetazone were placed 1in stbppered conical
flasks containing 25 ml of an aqueous solution of each carrier 'in
varying concentrations ranging from 0.0125 to 0.5 % w/v. The contents

of each flask were allowed to rotate in a_thermoétatiCally controlled
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water bath, adjusted to 37°¢c for two hours (suitable predetermined time
for equilibration). After equilibration, samples were withdrawn by
means of filter pipette and suitably diluted with_water._ A sample
filtrate was assayed for thiacetazone content at 321 nm. A blank

experiment was carried out using distilled water.

18

Determination of Wettability of Hydrophilized Thiacetazone Powder

The apparatus used is shown in Fig. 1. It consists of glass tube
10 om in length. The tube was plUgged at its loper end with a'wrapped |
filter strip (2 cm height) and packed with 1 gm of hydrephilized ﬁ
thiacetazone powder to a constant height of 8 cm. The packing was not
too loose to produce heterogeneous por051t1es through the powder column
The tube was dipped to 1 cm depth in a beaker 100 ml capacity contalnlng
50 ml distilled water. The extent of water'penetration through the '
column of powder was measured in centimeters after 5,10,20,30 and 60f

minutes. A blank experiment was carried out using in situ Thiacetazone

powder.

RESULTS AND DISCUSSION

Alcohol was chosen as a hydrophilization solvent rather
than water, since preliminary erperiments utilizing either:
ethyl alcohol or water were performed (Table 2). The results
showed better enhancement in dissolution of thlacetazone
from hydrophilized systems with tween 60, PVP44000 and acacia
utilizing ethyl alcohol, than those hydrophilized using water.
Moreover, ethyl alcohol has the advantage of high volatility

so the process of hydrophilization is extremely fast.

Hydrophilized systems of thiacetazone Wlth dlfferent types
of hydrophlllc carriers- were prepared In order to assese ‘the
effect of ethyl alcohol's volume used in the preparation efifhe
hydrophilized systems, the dissolution rates of thiacetazone
treated with different volumes of ethanolic carrier solution

(PVP44000) were determined and illustrated in Fig.2. It 1is
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evident from Fig. 2 that slight differences in drug dissolu-
tion were detected by changing the volume of ethyl alcohol.
Consequently, the least amount of alcohol (3 ml) can be

used during this study.

The effect of surface hydrophilization of thiacetazone
powder on the dissolution rate profile'of'the drug was
investigated. Table 3, sﬁmmarizes the dissolution charac-
teristics of the physical mixtures and hydroéhilized systems
of thiacetazone. Significantly, higher“dissolution rates
were found for the hydrophilized systems than fof the corres-
ponding physical mixtures or pure drug. Moreover, the enhan-
cement was more pronounced when the drug treated with surfa-
ctants than when treated with polymers or sugar alcohols,
Generally, the enhancement ir dissolution of thiacetazone
from hydophilized systems, could be attributed to the fact
that the distribution of hYdrophilic carrier over the surface
of the drug particles leds to creation of hydrophilic surface
on the drug particlés allowingHmofe tapid penetration of the
dissolution fluid, which tends to increase the wettability

and thereby increases the dissolution rate of the drug.

(1) Hydrophilized Systems of Thiacetazone Using Non-ionic

Surfactants :

Hydrophilized systems of thiacetazone using some non-
ionic surface active agents were prepared. From the group
of polyoxyethylene sorbitan esters, Twéen 20, Tween 40,
Tween 60 and Tween 80 were used besides Myrj 53 (polyoxyeth-
viene (50) stearate and Bfij 52 (polyoxyethyleﬁe (52) cetyl

ether).
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The effect of the used surface active agents on the
apparent water solubility of thiacetazone at 37°C was
investigated (Fig. 3). It was found that a slight enha-
ncement of thiacetazone solubility was achieved using

these agents at the concentration ranges applied (0.0125-

0.5 % w/v). However, the surfactants used differ in their
solubilizing efficiency towards the drug. Tween 80 (HLB =
15) exerted the highest effect while, Tween 20 (HLB = 16.7)

showed the lowest, thus the solubilizing efficiency 1is

inversely proportional to the value of HLB. This is agreed

with the results of the soclubilization of some barbiturates,

where the solubilizing capacity of a series of polysorbates

i1s found to increase as alkyl chaiﬁ length 1i1s increased from
19

C12 (Tween 20) to C18 (Tween 80) . Moreover, Myrj 53

showed better solubilizing effect than Brij 52.

Figs. 4-6 and Tabie 3 represént the results of dissolu-
tion of thiacetazone from its hydrophilized systems with the
selected surfactants. It 18 clear that a pionounced incr-
eass 1n the dissolution rate of the drug was observed. More-
over, the dissolution enhancement effect is proportional to
the surfactant concentration, thus 5 % (w/w)_surfactant solu-
tion is better than 2% which is better than 1 % w/w. The
rank order relationship of dissolution enhancement effect

was found to be :

Tween 80 > Tween 60 > Myrj 53 > Tween 40 > Brij 52 >

Tween 20 , comparing the values of dissolution rate cons-

tant K (Table 3).

Dissolution rate enhancing effects due to non-ionic

surfactants are attributed to their effect on lowering of
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interfacial tension of the hydrophobic thiacetazone powder
which led to improving its wettability and consequently
its dispersion and dissolution, since a rapid and homoge-~
neous dispersion of a solid in a liguid, .can only occur
when sufficient wetting 1is achievedzo.

To study the influence of increasing wettability on the
dissolution rate of the drug, inclusion of different concen-

trations of tween 20 in the dissolution medium was performed

(Fig. 7).

The presence of surfactant in the dissolution medium
enhanced the dissolution rate of thiacetazone. The enhance-
ment effect is correlated directly with the concentration of
the surfactant. It is clear that a good correlation exists
between the dissolution rate and increasing wettability of

the drug.

The effect of the different surfactants on the wettabi-
lity of the drug have been studied (Table 4). From the
table, it is evident that all the surfactants tested showed
an increase of the wettability of thiacetazone a prerequisite
for its dissolution. At 1% Tween concentration, an inverse

correlation was found between the HLB values of the Tweens

and their wetting capacities. Thus, Tween 80 (HLB = 15) was
more efficient than Tween 60 (HLB = 15.6) and Tween 20 (HLB =
16.7) .

At higher Tween concentrations this correlation could not

be obtained in all the members.

However, Myr3j 53 and Brij 52 showed less effect than
Tweens and showéd néarly the same effect except at 2% sur-
factant concentration Brij 52 exhibited higher effect on the

wettability of the drug.
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(2) Hydrophilized Systems of Thiacetazone Using Polymers

e

+ ¥
t‘.lﬂ"
-y

Different hydrophilic polymers were used to prepare
hydrophilized systems of thiacetazone. The polymers used
are polyvinylpyrrolidone 44000, polyethylene glycol 6000,

methylcellulose, carboxymethylcellulose and acacia.

The effect of the polymers on the apparent water solubi—
lity of the drug at 37°C was investigated (Fig. 8). The
polymers tested showed very slight increase 1n solubility.
Carboxymethylcellulose showed the highest and methylceilu—'

lose showed the lowest solubilizing effect.

However, these polymers when utilized for preparation of
hydrophilized thiacetazone systems, showed moderate dissolu-
tion enhancement effect (Fig. 9-11). With respect to their
dissolution enhancement effect, the polymé;s are ranked in
the sequence of PVP44000 > acacia > carboéymethylcellulose
> methylcellulose > Polyethylene glycol 6000. From the
figures it is obvious that increasing the concentration of
the polymers from 1 to 2% increased the dissolution enhan-
cing effect but higher polymer concentration (5%) leds to
a reduction 1in the dissolution enhancing effect, may be
even less than the effect of 1% and 2% as in case of PVP
44000, acacia and methvylcellulose or in between the influ-
ence due to 1 & 2% polymer solution as in case of carboxy-
methylcellulose, except in case of PEG6QOO, increasing the
polymer concentration leds to increase the dissolution

enhancing effect.

The influence of members of this-groupiwhich are hydro-
philic carriers on enhancement of thiacetaZone dissolution
is less than the group of non-ionic surfactants which posses
higher surface activity. Moreover, the 'increase in viecosity

imparted by these polymers may deérease the dissolution rate.
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It has been reported that, increasing chain length of PEGS.
leds. to decrease in the dissolution ratés of drugs 21; Of
all the tested polymers, only methylcellulose was used to
nydrophilize systems of hexobarbital powders filled in
gJelatin capsules. Significantly higher release rates frbm
capsules were found for the treated hexobarbital than-for .

nure drug13.

Studying the effect of these polymersjon the wettab-
ility of the drug (Table 5) revealed that the tested polymers
increased the wettability of thiacetazone to varying éxtents,
depending on tﬂe polymer concentration and the time of the
experiment. A common observation is that a decrease in .the

wetting influence at a 5% polymer concentation.

(3) Hydrophilized Systems of Thiacetazone Using Sugar Alcohols:

The effect of the two sugar alcohols namely sorbitol and
mannitol on the apparent water solubility of thiacetazone at
37°C was studied (Fig. 12). The two substances showed a very
slight and similar solubilizing action. However, prepaiing
hydrophilized systems of thiacetazone powder utilizing these
two sugar alcohols resulted in a pronounced improvement of
the dissolution of thiacetazone compared to untreated thia-
cetazone powder (Fig. 13). These soluble sugar alcohols
would tend to increase the wetting of drug particies and
thereby increase dissolution rate. Since the drug particies
are very intimately encircled by the solﬁble carrier, which
can readily dissolve and cd8use the dissolution fluid to come
in and wet the drug particles. However,higher concentrations
of the sugar alcohols ﬁould led to decrease the dissolution
enhancing effect due to the formation of more viscous solu-
tion which make it difficult for particles to leave the

diffusion layer to the bulk of the dissoclution medium.
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Studying the influence of sorbitol angd mannitpl on the
wettability of thiacetazone was studied (Table 0). It is
clea} that both sugar alcohols showed ﬁoderate effect on
increaging the ﬁettability of thiacetazone, this effect 1is

again decreased at higher carrier concentation.

(4) szrthilizeq System of Thiacetazone—igqniazid :

Isoniazid is routinely used concomitantly with thiaceta-
zone in the treatment of tuberculosis, thus, it is wOrthy to
prepare thiacetazone-isoniazid hydrophilized system (in the
ratio of 1:2 thiacetazoneﬂisoniazid) and to further study

the effect of isoniazid on the solubility and dissolution of

thiacetazone.

The effect of isoniazid on the apparent aqueous solubi-
lity of thiacetazone at 37°C was studied (Fig. 14). Isoniazid

showed good solubilizing effect of thiacetazone at the concen-

tration range used (0.0125 - 0.5 % w/w).

The dissolution of thiacetazone from thiacetazone-isoni-

azid system using 5 % tween 40 was studied (Fig. 15y. Pronou-

nced enhancement of thiacetazone dissolution was observed

relative to pure drug.

Studying the effect of isoniazid on the wettability of
thiacetazone (Table 6) showed a good wetting action of

isoniazid at the ratio used.

It could be concluded that the technique of hydroph-
ilization is effective for improving the dissolution rate of
the drug by these soluble carriers. The dissolution enhan-
cing effect revealed itself not due to the solubilization of

the drug by these carriers except in the case of isoniazid

which showed a promising solubilizing effect. The effect of
all the carriers could be attributed to the technique itself
as revealed by increasing the wettability of the drug from
the hydrophilized systems more than their corresponding

physical mixtures with the drug.
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I

| _u o - Table 2: E£ffect of the Type of Hydrophilization Solvent on
Table 1: List ot Materials Tested as (Carriers for | : |

- - ﬂ | ) : the Relative Dissolution Rate of qumnmmmwunm.
Hydrophilized q:wmnmnmwo:m systems. | | ST

P "y miby S Sl Sk e S o am 0 e el Sy S was TSR amr  wmm  sekr ames
el ey me g T EE o e sm ek EE s g e T o D s g PR Al dwel Bk S S e PR

| | . Conc. % " Relative Dissolution Rate after 10min
wcnmmnnm:wmu | - | Surfactant - —

w/w ‘Alcohol water

Tween 20

Tween 40 | | | 1 10.849 11.904
Tween 60 _ Tween 60 2 12.044 11.626
Tween 80 | 5 13,861 12.965
Brij 572
yei 53 _ o o 8.045 3.235
PVP44000- 2 6.986 &JMDD
Polymers: = 6.217 3.965
Polyvinylpyrrolidone ﬂw<v&ﬁooow |
| 1 7.840 0.795
Polyethylene glycol (PEG6000) _
Acacia 2 10.336 1.020
Methyl cellulose (M C ) |
| 5 1.936 0.911

Carboxy methyl cellulose (CMC)

5

Acacla ROR* : The relative dissolution rate: is the amount of
of thiacetazone dissoluted at any time divided by that dissol-
Sugars: hnma from untreated sample at that time.
Sorbitol
Mennitol

In addition, to isoniazid at 1:2 drug-isoniazid ratio.
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Table 3: Dissolution Characteristics of Thiacetazone Physical Mixtures

and Hydrophilized Systems with 1% w/w of the Carrier.

g mpy T g B RS- ey WEE e mae puge O S kel ks may S gl T S miils D W Oy B T Sl G T el Bl kb s s el gt S By il G R o at el B e S s MM ey s ke ahiy enl dguy WS Sy A0 T S T AEF el W SN EED AR B EER W Tk Gy Sk gl el S
- LAE e e il PEE am A e TEE Ry R e TR amy W o) B e W O S A Ve A el T AN oy B e PR et g ol W e S W S gy bkl e wikk o onls B S B ks hEE e EEs S A P By u may e Ml pum s ambh pem oaa ek ol s e s demk AR vele gl RN S S EER-

Physical mixtures Hydrophilized systems

Carri.er —
used L K RDR after(min.) K . RDR after (min.)
- A |
(gm2 min., “)x (gm3 min. 7)X
10-3 S 10 20 10'3 5 10 20
Control (0.605 _—— —— - 0.605 -—— - -
Surfactants
Tween 20 5.65 7.33 8.31 4.30 4.78 13.60 9.00 4.54
Tween 40 4.603 15.50 8.86 4.35 5.44 17 .06 9.93 4.60
Tween 60 4,33 12.08 8.31 4.26 5.80 16.06 10.85 5.42
Tween 80 4.28 11.79 8.41 4.26 5.09 17.30 . 11.47 5.53
Myrj 53 4.61 13.23 8.67 4,54 5.72 16.51 10.94 5.14
Brij 52 3.26 8.19 6.85 3.25 4.95 12.82 10.23 4.95
Polymers
PVP44000 2.72 7.33 4,94 3.04 4,30 11.29 8.05 4.10
PEGSOOC 1.40 2.25 1.98 2.54 1.66 2.66 2.18 2.89
MC 0.94 1.35 1.63 1.61] 2.85 5.65 5.82 3.70
CMC 1.49 2.30 2.58 2.51 2.95 6.27 6.08 3.80
Acacila 1.42 1.48 3.08 2.27 .39 5.90 7.84 4.05
Sugar
alcohols
Sorbitol 1.28 2,17 2.00 1.98  2.63 3.20 4.67 3.99
Mannitol 1.89 4,05 2.95 2.93. 5.54 16.88 9.97 4.95
Isoniazid
(1:2 drug:
3.51 °2.62 9.50 7.50 7.46 19.44 18.06 10.12
isoniazid)

m
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Table 6 : fffect of Sugar alcohols and Isoniazid on Wettebility
of Thiacetazone}£owder,

--ﬁ--_-—---—.-——-ﬂ-_—--—._-------_---_'--—.-'—.---------------------ﬂ--
- [ |

o Mean vaelues of Penetration (cm) of
Sugar Conc. - -
water after (minutes)
alcohol |
(w/w) . e e e e e ettt
5 10 20 - 30 -~ - 60
- - Control --- - --- 2.1 3.2
1 2.4 2.7 3.1 3.5 4.5
Sorbitol 2 2.6 2.7 3.0 3.4 4.1
5 2.2 2.3 2.9 3.1 3.8
1 2.5 2.8 3.2 3.5 4.2
Mannitol 2 2.3 2.5 3.0 3.1 3.7
5 2.1 2.4 2.7 2.8 3.2

Thiacetzzone-
isoniazid (1:2)
with 5% w/w

Tween 40

3.3 4.0 4.5 5.5 8.0




212

Dissolution Enhancement of Thiacetazone

Via Surface Hydrophilization

I

One gram powder

glass tube

filter strip

Fig.{ 1 ): Wettability

)
7/

Distilled
water

meagqsurement

8

M)

3
- e

Thiacetazone

cm.

o

apparatus

Dissoluted

Q/
; Q)

50

15

1O}

Fig.

/:

Key :
$——+¢ Control Powder

&—~—01/2 mi.
o -—a | ml.
O---0 5 ml.

&—a {0 mi.

30 50 70 90 1O

Time( min.)

Fffert of the volume of Atcohol oo Dissolut ion

OJ Ihiacetazone from its Hydrophilized Systems
with I%(w/w) PVP 44000.
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- X1\0

Solubility of Thiocetazone {mg/m

Solubility of Thiacetazone {mg/mi. ) XI0

(.4

~
t

Key.

Tween 20
Tween 40
0.6 T ween mo
Tween 80
0.4
o 2}
m
0 o} 0.2 0.3 04 0.5 >
.4}
. 3
T - T -
T g -
u...\lx\l\lu-.
Key
© Myrj 53
* Briy 957¢

Fig.

3

0Ol 0.2

0.3

e e SR WAMPURSEE SEP— .

0.4 03

Surfactant conc (% W/ V)

Fffect of some
ﬁjm solubility
37°C.

nan-~1o0nle surfactants on

0 f

thiacetazone in water at

6o} (B) _—F
| O

591 o

5 0}- i (A) 7

. { Control Thiocetozone Powder
(p.s. 1I00-90C um.)

% Thiocetazone Dis soluted

1 D_Q‘Inf\iu
0 2 % ({w/w)
| O 5% (w/w)
_m_ _
1O _
_ "
s § .

O€ el e e
10 30 50 70 90 10 30 30 70 90 no

Time { min.}

Fig. 4: Dissoclution profile of lLhiacetazone from its hydro-
prhilized systems with, (A) Ilween 20 and (B) Tween 40,
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Yo Thiacetazone [Dissoluted

100N

Via Surface Hydrophilizat

I

65 (A) { B) .
D
D
o
™ O -
/° &«
- 'y
,l_‘ &
‘ Key:
* Control Thiacetazone Powder
{p s.100-90 um.)
6 1% (w/w)
C 2% {(w/w)
|
0 5% (w/w)
IS
/ I
/
1@, d
A m,
¥
s§ _
} ,_5-\ .
I 4 |
10 X0 50 70 90 IO . 30 50 70 90 HO
Time { min.)
Fig. 5: Dissolution profile of thiacetazone from its

hydrophilized systems with, (A) Tween 60 and

(B) Tween B0,

b .
60 (A) _—
55 - i -
50 O
L
4% {° o
) :
0 A
40 " :

—_ R

i
j

% Thiacetazone Dissoluted
(g%
O

o’

0 10 30 50 TO 90 0 10
Time (min.)

Fig. 6:

(B) Brij 52.

(B)

Key
* Control Thiocetozone Powder
(p.s. 100-90.um)
a | % {(W/W)
02% (W/W)
05 % (W/W)
30 50 70 90 110

Dissolution profile of thiacetazone from its
hydrophilized systems with,

13838

(A) Myrij 93
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20
70
soF - -
° (/ 4 O O
5 0 4
S 50| O
p)
: s
@ 40 =
g .: = D &
E o Key
Q) .
E a ¢ Control p.s. <863 um
- &8 0.0 % W/ZV
3 A 10 % W/V
O 20 % W/V
0 3.0 % W/V
50 70 90 110

Time / min

Fig. 7: Effect of Different Concentrations of Tween 20
(%¥w/v) on the Dissolution Profile of Thiacetazone.
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of Thiacetazone { mg/ml.)X IO

0.4

0.5

QO

S 0.6 o PVP 44,000

N

{0

o e PEG 6000

® C

= O 0.4 o Methyl cellulose
T..ﬂ >

“N = » Carboxymethyl cellulose
23

mwrm, m O.N - © bODG_Q

S5 3

8"

QO I

€ o _ |

0 O 0.1 0.2 0.3

C 4

S5 Polymer Conc. { % W/V)
o A .

2 Fig. 8: Effect cf suome bhydrophilic polymers on the solubility
—~ @ :

O thiatelazone yn water at 3790,

>

T

vy %o

)

50

435

Od
N

o
O

N
A

Key:

N
O

"6 Thiacetazone Dissoluted

& 0)1% (w/w)
o 02 %{w/w)

10H¢ * 0.5% (w/w)
| 5 1.0 % (w/w)
u.q 0 20% (w/w)
© 50% (w/w)
- O¥
10 30 50 70 90 HO
Time { min.)

Fig. 9: Dissolulion protile of thiacetazone
of from its hydrophilized systemg with
different concentrations of PVP 44000.

+ Control Thiacetozone Powder
(p.s.100-90 um)}
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a5 '_ (B)

_ a0l . | ﬂ

H.-"
= .
y E ) o
E £
o
( ¥yl
i
-
vl
L
N |
o Key -
E ¥ Cantrol Thiacetazomne Powder
£ (p.s. I00-90 um.)
g

Al % (W/W)

g 2% (W/W)

© 5% (W/W)

A __L_._—L——-—-—-—L—I—L——&
10 3C 50 70 90 o 1IC >0 50 70 90 1o

Time { min.)

cig., 10: DTissolution profile of thiacetazone from 1ts hydrnﬁhgdlffd
svstems with, (A Methylicellylose and (B) carboxymethy

~e:lulose.
1

50

(A) (B)

b

Thiacetazone Dissolufed

Key
. { Control Thiacetazone Powder
(p.s. 100 ~ 90 um.)

5t Il e L% (W/W)
i 0 2% (W/W)
: 0 %% (W/W)
!

Te 30 50 70 90 o 10 30 50 70 90 HO

Time { min.)
Fig. 11: Dissoclution orofiie of thiacetazone from 1ts hydrophilized

0
svstems with., ‘A PgG5000 and (B) Acacia.
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-

1.2

Key:

o Sorbitol

g Mannitol

0.4

0.2

Solubility of Thiacetazone (mg /mi) XI0

Ol 0.2 0.3 0.4 0.5

Concentration of sugar ulcohol (% W/V)

Fig. 12: €ffect of sugar slcohols on the solubility of thiacetazone
in water at 37°C.

60

. £ ( A) . (8)

PO
50 0 /// }- .
/o

4% h

4
-
“ ,p""'
L
5 d‘<ﬁ
8 ;o
E 3C ’:L', -~ O
= % s F
= /
3 F
f 25’(’ / { Control Thiocetqrone Powder
- | ;//) ! {(p.s I00-80Lm)
-
¢ 20 j A 1% (w/w)

0 2% {w/w)

1S d © S % (w/w)

1O M

Suf

0*

10 30 50 TO 90 10 30 50 70 SO He

Time ( min.)

Fig. 13: Dissclution profile of thiacetazone from its

hvdrophilized systems with, (A) sorbitel and
tB, Manmnitol.
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S.A.
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T
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14:

0.2 0.3 0.4
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Fffect of 1soniazid on the solubility of

thiacetazone 1n water at

0.8

379C.

% Thiacetazoneg Dissocluted

60}
55
50|
45
40

35

Fig.

'0

15:

o
O
0O .
O -
¢
Key
§ Control Thiacetazone Powder
O Physical mixture
© Hydrophilized system
30 SO 4°, 90 110
Time ( min )

Dissolution profile of thiacetazone from

thiacetazone-isoniazid physical mixture
and hydrophilized system.
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