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The followin; urc om commercial sources
except low- molecular ) , . Deionized water was used

Materials

Chemlc Bangkok, Thalland)
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.
smp 1€ ter Industries Lt anagawa, J apan)
Ipyrrolidone K30 (B tchm 303861 GAP Smgapore)
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3. Tablet additives

Megnesium stearate(Peter Greven Fett-Chemic GmbH, Germany)

Spray dried Lactose (Super-tabR, Batch No. 0231104, Wyndale,
New Zealand)

Sodium starch glycolate (Explotab®, Edward Mendel, USA.)
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4. Others

Absolutes ethyl alcohol, analytical grade (E. Merck, Germany)

Acetonitrile, HPLC Grade (May & Baker Ltd, England)

Ethanol 95% (Liquor division, The excise department, Thailand)

Hydrochloric acid analytical grade ( Farmitalia Carloerba,
Barcelona, Spain)

Hydrochlorothiazide tablet chhlortldeR lot n0.510843, M&H
manufacturmg Co fi d; brand A)

Hydrochlorothiaz hloroth1a21deR lot no.
411308, TQmﬁlﬂcals Ltd=Thailand ; brand B)

ermany)
Thailand)
ova 7 Stir-Plate , Sybron

Hot air oven
Fizt rmll (

Vortex Genie (Sdé!‘_[tlﬁc ndustries Inc, New York, USA)
Mechanical sieve. ‘@kq. (Josef Deckelmann, Aschattenburg,
Westq Ger‘n’ﬂib& -

Rotavap 0w/ ( Type RE-l l l uCh :
Ball mill (The Pascall Eng; ., England)
Vlbratmg ill (Model No 118 104 Sh1m corporation, Japan)

Swingin, Mﬂléro eur Osiiﬂ%dﬂ: E?: [jﬁ% 100-H, Herzog
Carver press (@ erkin A)

Hardness tester (Schlelﬁu er GCI‘H“I% ﬂ

5}% )

Q ﬁs:}lu on Apparatus anson-Rese %E
Spectrophotomcter (Spectronic 2000, Bauch & Lomb, USA)
Fourier Transform Infrared spectrometer ( Model 1760x, Perkin

Elmer, USA)
X-ray Diffractrometer (Philips, Model PW1130/90, Netherland)

Differential Thermal Analyzer (Model DT-30, Shimadzu, Japan)
Scanning electron microscope (Model JSM-T 22A, Jeol, Japan)
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Methods
A. Preparation of Powder Dispersion.

Different dispersion techniques were conducted to obtain powder
dispersion. HCTZ was dispersed by four techniques of dispersion consisting of
physical (PM), kneading (KM), solvent and solvent deposition (SM,SMD), and
ball milling (BM) techniques using different carrier of chitin (CT), chitosan
(CS,CSU), low molecular weight O{J? (LMCS), PVP K30 and PEG 4000
at three ratios of drug : carrier of 1: f All of prepared dispersions were
illustrated in Table 1.

1. Prepa mlxture
The ph i Q f HCTZ and each carrier of CT, CS,

CSU, LMCS, PVP
II), were prepared by

Ve t,x tio as shown in Table 23 (Appendix
druggn cartier in mortar with a pestle for 5

minutes as illustrated‘in Eig b, The e was then screened through a 30-
mesh sieve and stored i siccator, cont silica gel as absorbent, for
further studies. gt

2. Preparation diHCT@aded Mixture
A L7 E =N
The kheaded mixtures of HCTZ andfecach carrier of CT, CS,
CSU, LMCS, PVP and PEG were prepaied by ging method. The scheme
of kneading method was illustrated in Fi 7. BCTZ and carrier in a
weight ratio as shown in Table 23 (Appendix II‘. as individually weighed
and placed in a mortar mixture wag kneaded with deionized water in the

amount of 1.2 ﬁ Eﬁm ma ount of deionzed
water was redu eade ?ﬂ ed through a 30-
mesh sieve and then the drying process was carried out in anincubator(45°C)
oty o EVECS A DV i 15 BLdd Fifh Dok bt pdsed throngh o
mixture o d I b lﬁ p%Jsed through a
sieve due to the overwet mixtures during the preparation. The fraction that was
pulverized, passed through a 30-mesh sieve and then kept in a desiccator.

3. Preparation of HCTZ Solvent Dispersion

HCTZ solvent dispersion was prepared by two methods :
solvent method and solvent deposition method. The scheme of preparation was
illustrated in Figure 8.



Table 1 Classification of all HCTZ prepared dispersions.
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* Vibrating mill and Swinging mill

- 1:0 H HCTZ KM HCTZ SM HCTZ BM
CHITIN 1.1 :1CT T KM 1:1CTSMD 1:1CTBM
(CT) " 1:28TP KM 1:2CT SMD 1:2CT BM
L 1:3€TP 1:3CT SMD 1:3CTBM
CHITOSAN : P 1:1CSSMD 1:1CS BM
(cs) "1:208 P ' 1:2CS SMD 1:2CS BM
13 N 1:3CS SMD 1:3CS BM
i‘: f{, :_J _aﬂ
M
CHITOSAN Fl I 3! 1:1CSUSMD 1:1CSUBM
UNICORD 1 4 142008 132CSUKM | 1:2CSUSMD 1:2CSUBM
(CSU) 1 }3} es 1:3 CSUKM 1:3 CSU SMD 1:3 CSUBM
s
a'ijix-_;? o1 il
LOW MOLECULAR 151 ; 3 ; :1 LMCSKM | 1:1LMCS SM/SMD 1:1 LMCS BM(*)
WEIGHT CHITOSAN 1:2 tedidig CS KM 1:2 LMCS SM/SMD 1:2 LMCS BM(*)
(LMCS) '.,}l 123 330 1:3 LMCS SM/SMD 1:3 LMCS BM(*)
L
PVP K30 mzl PVP 1:1PVPSM 1:1PVP BM
72 1:2PVPPM 1:2PVP 1:2PVPSM 1:2PVP BM
3 1 s : S :3 PVP
1‘:; 3PVPPM , 1:3PVPKM 1:3PVPSM 1:3 PVP BM
PEG4000 g | 1:1PEGPM | 1:1PEGKM 1:1PEGSM >
1552 162PEGPM | 1:2PEGKM 1:2BEG SM -
' 1 )£ It -
‘ =
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Flgure% A schematic diagram forgcparing HC“II“Z dispersions
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Figure 7 Aschematicdiagram for preparing HCTZ dispersions
by kneading method

27



SM SMD

WEIGH WEIGH WEIGH
(HCTZ) A-HCTZ (HCTZ)
B-LMCS
DISSOLVE DISSOLVE DISSOLVE
(ALC) . | A-1:1 ACN:ALC (ALC)
B—DI
ADD CARRIER
(CT,CS,CSU,LMCS
STIR
(dispersion)
EVAPORATE
DRY
SCRAP
‘a LY
AU IENINYING | o
% u i s | J (#30 mesh)

o/

RN N | s

(in desiccator)

Figure 8 A schematic diagram for preparing HCTZ dispersions by
solvent (SM) and solvent deposition (SMD) method.
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3.1 Solvent method.

HCTZ coprecipitate was prepared by completely
dissolving 1gm of HCTZ in 85 ml of 95% ethanol. Then PVP or PEG was
subsequently added and stirred until the mixture was cleared. For LMCS, the
carrier must be dissolved in deionized water prior to adding into the clear
solution of HCTZ in 1:1 acetonitrile:absolute ethanol. After the solvent was
allowed to evaporate continuously under rotavaptor, the resulting coprecipitate

was placed in an incubator overni We drug coprecipitate was grounded
and screened through a 30-mesh sieve t in a desiccator.

- 4 o - -‘
3.2 Sokm?posiﬁonvmﬁhuk
f‘ “--ﬁ-"‘-_.

dppositNxMe was prepared by
o ethanol. CT, CS, CSU or LMCS was

completely dlssolvmg

incorporated and s ith/a magnetic stirter."While the mixture was in
dispersion , the solve gg o, evaporate by a rotavapor and kept in an
incubator overnight.” sitltant ‘wasipassed through a 30-mesh sieve and
stored in a desiccator. iy \

W -'-1:1 “ )ik q

4. Preparati ofﬁﬁC filling Mixture

"’e“".ﬂ'

s A

s e

The ball-mllled xture
was prepared by using a pascaﬁ -engm

HCTZ with CT, CS, CSU or PVP

‘ball mill, while milled mixture of
swinging mill due to low
ation was illustrated in

Figure 9.

€1
_J ‘
. e e t of'd milled mixture of CT, CS, CSU or
PVP was weighe ? %ﬁ "%ﬂ 12 5 cm. in diameter
and in 159.53qjcm? capamty e mill containe 5 ceramic balls of three

siz ed 31 were 17mm 69 were 12 mm : and«l55 were 8 mmi in diameter. The

o RN Y TN e o

be conducted .

4.2 Each ingredient of a milled mixture of LMCS was weighed
and transferred to the vibrating container of a vibration mill which had 1.0 cm
in diameter and 3.0 cm in length with one 0.44 gm weight of a stainless steel
ball. The grinding operation time was 9 minutes. Another ball milling mixture
was additionally prepared by a swinging mill,of 7.9 cm in diameter, and 218.0
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A- HCTZ: carrier (CT, CS,CSU, PVP)
B— HCTZ : carrier (LMCS)
C— HCTZ: carrier (LMCS)
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Figure 9 A schematic diagram for preparing HCTZ
dispersions by ball milling method
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cme in capacity with one 1600 gm weight of a cylindrical steel. The operation
time was 1 minute.

All the ball-milled samples were passed through a 30-mesh
sieve and kept in the desiccator for further studies.

S. Preparation of Treated HCTZ

The treated H '. was ed by using the same procedure
as in the preparation of phy 0 method, solvent method and
ball mlllmg method without ade .":a on,pf cmg,

a5
B. Prepara

The prepar 1 i persions sho good dissolution profiles
were selected for (= ratio of 1:1 drug:carrier was
formulated into direct osition of all formulations

was as follow

Amount per tablet
=
- ' 100.00
2 103.75
Fﬁuﬁ‘imm s
agnesmm stearg.te o 1.08

q .
Fifty tablets were prepared for all formulations except tablets of
LMCS which twenty five tablets were prepared.

In the procedure, ingredients 1,2 and 3 were triturated in a mortar
for 5 minutes, ingredient 4 was added and mixed, then directly compressed into
tablets using a Carver press with 8 mm diameter, flat-faced, and bevel - edged
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punch, under the pressure of 500 lbs. The prepared tablets were kept in an
amber glass container and stored in a desiccator for further studies.

C. In - Vitro Evaluation

1. Analysis and Calibration Curve of HCTZ

HCTZ was accurately weighed and dissolved in 0.1 N
hydrochloric acid medium. The 0\3 was then adjusted to 500 ml in a
volumetric flask with the same Xﬂ d was used as stock solution.

Appropriate dilutions were mgbe from - solutlon to obtain the solution
of known concentrations between 0- 14 u ation. The UV absorbances
at 272 nm wavelength entration was.determined by using a double

beam spectrophotometer i cin j§11_ _,_spec't“i"on.'ck%OOO spectrophotometer .

ch powder preparation was
0 ml dissolution medium of
at 37°C. Each preparation
irectly into the dissolution
medium, which was stirred with a less . steel paddle at 100 +1 rpm. Five
ml of sample solutlorhwas mfﬁdrﬁwrf periodically, at-2, 4, 6, 8, 10, 15, 20,
30, 45 and 60 minfifes-interval__through a2 membiaite filter (pore diameter,
0.45 um) and immediate an e o‘ e of the test medium.
The sample solutions were assayed spectrop otom@cally at 272 nm and the
concentratlons were calculated from the calibration curve.

ﬂ"n&&l@«% APV TPt

Dlssolutlon of HCTZ from.different tablets were tested in

oo R T SRS AT S TR ruin

studies of powder preparations except rotating basket was used instead of
stainless steel paddle. A tablet containing 50 mg HCTZ was used and the
dissolution profile was the average of six determinations.

0.1 N hydrochloric acid
containing 50 mg HCT

r-#-

3. Disintegration Test

Disintegration time of tablets was studied using a Hanson-
Research disintegration tester according to the method in USP XXII. Water



33

maintained at 37+2°C was used as the test fluid. Experiments were conducted
and the mean values were obtained from six determinations.

4, Hardness

Hardness of tablets was measured using Schleuniger Hardness
Tester. Experiments were conducted and the mean value was obtained from
three determinations.

S Scannmg E ‘% y Study

Electron photomie: ogrjphs#er samples were taken with a

scanning electron micre SAIEOLY my =J 220 A)

le of pure drug, treated
‘eée observed by scanning
st and then at a higher

examination using ion
drug, pure carriers, ang
electron microscope ‘@

magnification (X500).

6. Powder

Powder x - ray diffractometry
- ray diffraction_model PVV*PBQ/ 2 ‘
model PW 1050/70:2 channel an
PM8203. The X - ray d
term of 20angle. j )

" B W‘ﬂ Ny ﬁ'ﬁ"é

Powder was  investigated for its melting point by a

sz;zmﬂ‘fmmm;‘rww SEAREY =

ing goniometer supply
90, and a recorder model
ed from 5°to 60° in the

Heatingrate = 10 °C per min.
Sensitivity = +50puv
Atmosphere =  static air

Chart speed = 5 mm per min.
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8. Infrared Absorbtion Study

The Infrared spectrum was measured by using a Perkin Elmer
model 1760X infrared spectrophotometer in the range of 4000-400 cm-.
Assignments for the characteristic bands were observed and the samples
examined were pure HCTZ, CT, CS, CSU, LMCS and dispersion mixture at
ratio 1:1 of CT BM,CS BM, LMCS BM , and at 1:2 ratio of LMCS SM.
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