STUDIES ON BENTONITE CLAY FROM THAILAND
FOR ITS PHARMACEUTICAL APPLICATION
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lotion, the preparation containing standard bentonite was redispersed easier than the ones
containing treated bentonite.
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such as anti-inflamm3 and an

(] apE 1
of burns and skin lesions : smetlc such as antiperspi-

moner shampoo, cosmetic packs, 18, 19

rants,13 cosmetic makeup,14 sunscreen,
cosmetic foundations® 17, skin creams and ointments'?

Most of bentonite are imported with high price, although there are many sources
of bentonite in Thailand but none of them have been investigated for pharmaceutical pur-
poses. Therefore, it is interesting to study the development of Thai bentonite in order to be
able to utilize domestic resource with lower cost.
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In this study, two samples of Thai bentonite were investigated by comparing with
United Kingdom bentonite on quality and possibility for pharmaceutical uses.

Samples were obtz

using a low Xer to sus >
chloric a¢id (HC1). - Samples were with sodium dithionite in va

and hee

entonite were treated separatel
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for 24h, dried at 90°

Method 2
The process was similar to method 1 but after heating at 90°C for 1 h while stirring,
0.6-2.7 g of 30% hydrochloric acid and 1.7-7.7 g of 20% ammonium chloride were added

in varying quantities. The suspensions were allowed to stand undisturbed at room temper-
ature for 24 h, then dried at 90°C and milled through sieve no. 100 mesh.
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Preparation of treated bentonite
Ten kg of washed bentonite were added to 50 1 of 0.4% (w/v) sodium carbonate
solution at 90°C. The suspension was blended for 10 min and the temperature was kept
at 70°C for 1 h, homogenized for 5 min and blended for 10 min, and then divided into 2
equal portions, each portion wa he first portion was blended with
100 ml of 20% (w/v) i

mples of bentonite : washed bentonite, treated bentoni
j [ tests:

mixed vig

Gel formation

Six g of bentor -'mxed w1th‘lm magnesium oxide.

added to 200 _ml of water in a 500-m blender nd blended for 5

srinkled
P ortlon,

when fingers were rubbed ove

Microbial limit
Bentonite should meet the requirements of the test for absence of Escherichia
coli.

BP specification of bentonite
It is similar to USP specification except for alkalinity which should fall between
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9-10.5 and arsenic limit of 8 ppm.

IR Spectrophotometry
Samples of raw bentomte, washed bentonite and standard bentonite were subjected

to IR-spectrophotometer for iden

Bentonite
perature.

"“ ﬂ’
t addmon

Particle size distribution
Particle size distribution of bentonite was determined by using Shimadzu centrif-

ugal particle size analyzer SA-CP,. Bentonite was dispersed in water to have a concentration

of 2%. Calgon (sodium hexametaphosphate) was used as a dispersing agent in the concen-
tration of 0.1%. The suspensions were dispersed for 6 min by magnetic stirrer before being
subjected to the apparatus. Calgon of 0.1% concentration was used as reference for zero

adjustment.
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Rheological studies

Magma of cach bentonite was prepared by sprinkling the bentonite on the required
amount of water at room temperature and blended by Silverson homogenizer. To exclude

ment.  Each 200 ml of i@ Wa 3 er_container and allowed to
stand undisturbed : isee C ymas were measured

gital Vé‘n

/ anged
tain /

cream in refrigerator, at 25°C and at 44°C and these temperature variations were performed
with the cream in aluminium tube packing.

Bentonite as suspending agent in calamine lotion
Factor affecting suspending property of bentonite in calamine lotion was studied
by comparing in three parameters : sedimentation volume, caking and viscosity with the

2 aw. an. W90 1. lole(k)
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products prepared by using standard bentonite. Viscosities of calamine lotion were deter-
mined by using Brookfield Digital Viscometer, halipath was used by moving upward and
downward with shear rate of 12 rpm after 3, 6 and 9 weeks. The numbers of T-bar spindles
used were D,E,F respectively.

G cation of bentonite. Spectra
of the raw and washed bentonite were similar to that of standard bentonite.

X-ray diffraction

X-ray diffraction pattern was shown that 20 values of treated bentonite and of
standard bentonite were 7° and 6.5°, respectively and it was shown that standard bentonite
and treated bentonite contain montmorillonite because 26 values of the two bentonite were
in the range of 7.2°-5.42° which are the 20 values of montmorillonite. '
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Chemical analysis

Chemical compositions of standard and treated bentonite were analysed. It was
found that treated bentonite contained more silica than standard bentonite and silica content
could greatly diminish plasticity of mount of ferric oxide corresponded to the

oxide than treated bentonite

able 2). These values indicated that
nite.  The colour of washed bentonite was p

jan O DO
ghtness of treated e by met, as different from tha
entage of alkali increase samples p: ed by methods 1 and 2

/s 2). Treated be
me amount of alkali used

e blue index
Methylene
; were 58, 50 |
entonite had low cation excha
_carbonate improved t yroperty.

Viscosity change at constant shear rate : Viscosity of 4% and 5% standard and
treated bentonite at constant shear rate were shown in Figure 2. They showed decreasing
in viscosity of bentonite suspension as a function of time.

Effect of concentration : Viscosity of 3%, 4%, 5% and 6% standard and treated
bentonite at 25+1°C and 30 +1°C were shown that the higher bentonite concentration was,
the higher the viscosity of bentonite became.
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Effect of temperature : Viscosity of 4% and 5% standard and treated bentonite
at 30, 40, 50 and 60°C were shown that the higher the temperature was, the lower the vis-
cosity of bentonite became.

storage for 8 weeks weré show t)sjn ed sed duri ng 8iweeks storage.

ée on v1sc051ﬂ Zch sample,_ standard and

] vii that the standard ha: v1scos1ty alue er than the
and ‘u change in v,iscosity al entoni

ted bento* were t

&fori_

ification because it was calcium bentonite that made its swelling power and gel formation to
be very low whereas the standard sodium bentonite could pass USP specification. Therefore
it can be assumed that the properties of treated bentonite were better than that of washed
bentonite. In the latter, calcium bentonite has been changed to sodium bentonite by treating
with sodium carbonate or sodium hydroxide. It was also found that the method and amount
of alkali used affected the quality of bentonite. Bentonite prepared from sodium carbonate
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was better than the one from sodium hydroxide, and the optimum quantity of sodium car-
bonate used gave the best quality of bentonite.

From Table 2 improvement of brightness was done by using sodium dithionite

in formula 1 but were differt

volume of all products were satisfactory: persion of products prepared by using
standard bentonite were easier than the product prepared by using treated bentonite both in
formula 1 and formula 2. The viscosities of all products prepared from both standard and
treated bentonites increased according to time of storage and distance from the surface to
the bottom which T-bar halipath penetrated downward. The products also showed thixotropy
at the same position when the T-bar moved downward and returned upward.
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Suggestion

1. Choosing of the appropriate sample of bentonite is very important. It must
be done first before studying in order to get the one having properties complying with the
purposes of utilization.

sodium dithionite in varying quantitieS*was=wsed"

3. Washed bentonite had low swelling and gelling properties which did not comply
with the USP specifications so improvement of these properties were necessary. Sodium
carbonate and sodium hydroxide were used and it has been found that these two alkalies
could improve bentonite properties. Sodium carbonate gave better result than sodium hy-
droxide.

J. Natl. Res. Council Thailand, 1990, 22(2)
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4. Two methods were used to treat bentonite samples, in method 1 only sodium
carbonate was used whereas in method 2 sodium carbonate together with ammonium chloride
and hydrochloric acid were employed. Bentonite treated by method 2 had better quality
and met USP specification than bentonite treate method 1. Ammonium chloride gave
better swelling and gelling pro pptimat-quantif}

T

i (Nn tropic. properties. Standard
: han trea d‘Zntonites."“‘- ; i

egree of thixotropigawas found
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Table 1. Swelling power, gel formation and pH of washed bentonite, treated bentonite and
standard bentonite.

Bentonite Method of Alkali ali Swelling Gel formation | pH
prep 1)

Standard

Washed - -

1
Treated
oo
1
g
2D- Y
ca’rb(!)\
) 26
26 |
C\ 0.9 26 P 9.88
Washe p@ N\ - - A ot_pa: 8.25
b : &
O ‘ﬁzl s 9.95
m u ot pass (2.5ml) [10.15
; not pass (2.5ml) [10.22
Treated ' 18 not pass (2.5ml) [10.35
bentonite
sample 2 0.2 28 pass 9.10
0.3 28 pass 9.18
0.4 27 pass 9.18
0.5 26 pass 9.32
0.6 26 pass 9.42
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Table 1. Continued.
Bentonite Method of i welling Gel £ .
prep : W/V) el formation | pH

2 |1 Vol 7N
C at€] (V.2) 5U0% nCl 5 O 15 S 9.88
| 06g b,

7 [ S AT

10g

S (B K

Table 2. Brightness of

Y

Washe Q/ -
.5
A 1S 1 0. 5 = 69.5
0.6 68.5
0.3 76.5
Ao 2 0.5 . 74.5
0.6 74.5
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Table 3. Physical stabilities of acne cream after 3 month storage

. o Vial Vial Aluminium tube
Bentonite | Description of pro :
°Cl44°C | refri|25°C|44°C
Standard | grey wqf@ cha no change
{U om light 7
Ais0.3 ﬂow bu change change to
u r lour
3 P d no t 9ou
.ron\ti "]%gh : o ange sim
. i > ) e one in
Y 0 4 ut at 44
L p o
S [+
-~ " T __lf‘:,.,:’ b
Table i ! P
- j\. —
" /A CA % v
¢ “a S C o)™ N n g
mul 7 " ‘1‘- J e apside
e f \\‘,
N
(:, 4 1 h onths
dar, 8.0 m 10
1 7.0 94 32
A2s0. m m 9 8 30
Standard | 96. : .0 7 9
2 Agsos | 97.0 | 94. . ; 3.0 | 93.0 8 30
Ayso6 97.0 | 94.0 | 93.0 | 93.0 | 93.0 | 93.0 8 27
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