Chapter Il

Experimental

| — "J —
., Je pan supplied by G.T.

Sodium hydfoxidé, Emmi reia haiAsahiChemical, Ltd.
Thailané |
Jrade {(Riedel-de Haen AG,Germany)
e *_‘ nany)

Paracetamo! @ Sri hand-United
Dispensmy Ltd. Partnership , Thailand |

NN TR 113} (13w e

mg a i I 3 Eu Wﬁﬂﬁlﬂgciem@,

ok, Thailand)

VAT A9 B A NS



2.

Equipment

Fizt mill (Kan Seng Lee factory Ltd., Thailand)
Mechanical sieve shaker (Josef Deckelmann, Aschaffenburg,

Western Germany)

Q‘%ﬁwo Nuova 7 stir-plate,

Magnetic stirrer

Sybron The

Hitachi, Japan)

- " ield vi — ---------- i, Brookfield Engineering
Laborafc ies,Inc., USA) {
- Fourier transform infrared spectrometer ( model 1760X
Pars iner 0845 113 WEIIT1 T
Mass spectrometer “(model JMS=DX 300 Jeol,%Ja
YRR AT,
- Scanning electron microscope (model JSM-T 220A, Jeol, Japan)
- X-ray diffractometer (model JDX 8030, Jeol, Japan)
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3. Methods

The experiment could be divided into three sections: deacetylation of
chitin, evaluation of physicochemical characteristics of chitin and chitosan
having different degree of deacetylation, and evaluation of their tablet-

disintegrating properties.

| \l/ /
3.1 Deacetylation of Chitin
eacetyiation O in /e/{—_{_-

Chitin from cibjjms was used Eé"th’é dry starting material. It was

pulverized with Fitz mill (K& .fl

g L%e factory Ltd ;. Thailand) and sized through
60/200 mesh. |

T —

-

il
Chitin w acetylateéi*hy lem procedure.
Rioz

hydrexide. ﬁnon 50%(w/v) was prepared. First,
650 grams of Sodlum hydro)gde (comw grade) were placed in a 2000-ml
Pyrex beaker that? ! _Stirter N ,- a 7 stir-plate, model SP-
18420) After that, deﬁmzed water was added to dlssolve and to make solution
volume 1,300 ml.

Zr Sﬁmnq-spéed was set at NOJ qm hhe heater-controller was
adjusted to make reaction temperature 110 °C

| * & Ghlfln of 1m grams were addke@ lnto the solutlon and then

the beaker was covared with aluminium foil to prevent the evaporation of water.
The reaction temperature was checked periodically.

4. The reaction time was varied to produce chitosan in different
percentage of degree of deacetylation.

5. After reaching the reaction time as required, the suspension

of chitosan was transferred from the beaker into a sintered-glass filter No.1 that
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connected with Erlenmeyer flask and vacuum pump. The process of suction and

washing chitosan with deionized water was repeated until the filtrate was neutral

to pH-paper.
. 6. Chitosan was removed from sintered-glass filter and dried

in a hot air-oven (Memmert, Germany) at 70 °C for 6 hours.

: 7. Dried chltosaq /sleved through No.60 mesh screen, and
stored in tlght glass-bottle in J

ﬂ 4 g J'
prepared in an air atmosphere, 5";
e ey -

A
313 MethedC

atmosphere)

s~ Wm ff?ﬁﬂ“ifl —
o) s ety 50U
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3.2 Evaluation of Physicochemical Characteristics

3.21 Determination of degree of deacetylation of chitosans
3.2.1.1 Colloidal titration

Degree of deacetylation of chitosans were determined

accor_ding to the method described\t‘y‘ /7; s. (1978)
—

Preparation n hydrochloride
————— ® = -
ydrochloride .was obtained by following

8

procedure.

dissolved in 2004 . AGE _‘ id (depend on viscosity) by stirring at

, loz'e; acid (~18 ml) was added
slowly to the chitosanse Did il no further precipitation of
chitosan hydrochlorid;) was obtained. The tempe_—[hture rose 6°C during the
addition of acid. ¢ ‘

F=3 Y

- EJ] u EJ q %LM§1M{RIQ jrough polyester cloth.

The solid ade into_a slu i | | filtered. This

operatic%ﬁ ﬁﬁtﬁﬁﬁ mlﬁﬁﬂmlé:a;& (test with

0.1% Silver nitrate solution). The total of 5 or 6 washings were required to
remove the excess hydrochloric acid.

5. The chitosan hydrochloride precipitate was dried in

a hot air oven at 50°C over night. The dry chitosan hydrochloride was light

brown in color.
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Titration of chitosan hydrochloride

1. Accurate weight (about 1 gram) of dried chitosan
hydrochloride was dissolved in water and the solution was diluted to 250 ml in
volumetric flask.

2. The solution of 50.0 ml was transfer to 125-ml

Erlenmeyer flask. Next, the soluuén\%{ E ed with standard Sodium hydroxide

solution (0.0876 M) using Mlphthale
vol me ofﬁadum hydroxide solution used was
"""“o dggree of deacetylation of each chitosan

indicator.

recorded as ml

"fxamined by using a Fourier
el 1760X, USA) and KBr disc.
3.2.2 Mo,gecularWefgﬁt mm&‘iﬂﬁan partion

=4

-f——'
3.%.2’5! Mass s ne
A mass spectrometer (ﬂLodeI JMS-DX 300, Jeol,

Japan) was u mm itosans. The spectra
were perform:a‘ ?a"rjom ing voltage of 70 V. and
the
‘e’“ﬁT‘W" BN T’T‘E‘Wﬁ“ﬁ”‘? INYINY
3.2.2.2 Differential thermal analysis
DTA curves of chitin and chitosans were obtained by

using a thermal analyzer (model DT-30, Shimadzu, Japan) with heating rate

10° C/min. in static air atmosphere (sealed cell).
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3.2.2.3 Viscosity measurement

A Brookfield viscometer (Brookfield engineering
Laboratories, Inc. USA, model LVT DV-II) with small sample adapter (spindle and
chamber SC 4-31/13R) was used for this purpose. In all measurements, 50 ml of
chitosan solution was prepared in 2% acetic acid at 10 g/l concentration.
Measurements were made in triplicate @l;peed No.6 on solutidn at 28 +1°C.

323 Morpholagy examinau/m‘"

pe of chitin and chitosans were observed
el JSM-T220A, Jeol, Japan) at 100 times

by sieved analysis, using n§§th s&evgg‘mji a mechanical sieve shaker (Josef
Deckelmann, Aschaffenburg,;wzjétem -,G—b&eny). US standard sieves No. 80,
. | £
(e . i giain j’f sample were placed in
the top sieve and shf}(en for 20 minutes. Welght S|ze was the product of the

arithmetic mean ssze of the opemngs and the percentage retamed on the smaller

sieve.

3.2.5 _ True density defermination”

True density Was' &etermined ﬁsing a 10-rﬁ| pycnometer bottle.
Sample of 0.5 gram was accurately weighed and transfered into the pycnometer.
The amount of benzene was added to filled up the pycnometer, and the sample-
solvent mixture was shaken. The whole bottle was accurately weighed and the

true density was calculated.
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3.2.6 Moisture determination

One gram of sample was evenly distributed on a pan of
moisture determination balance (Mettler LP16, Switzerland) . Weight of sample
was automatically weighed. Then temperature was maintained at 100 °C. (Digital
setting before placing sample) until moisture content become zero. The

percentage of moisture content or pef?;t loss on drying in sample was read

directly from the balance.The results _ ans of three determinations.

9 -
PI)L(methodoiKomblum and Stoopak, 1973)

g of sample was weighed in a 10 ml

; \mfghed Then 10 ml distilled water was
added. After that, t stoppsr were balanced with the others . Next,
the tube was closed
dispersed. Later, the t

inverting 3 times at the end 6f4.‘tand ﬁfwtes After 10 minutes, the tubes
were centrifuged in ﬂle refngerated centn?uge (Hlmqg SCR 20B Hitachi,Japan)
at 20°C, 15,000 rdebr 15 minutes. Subsequently, w__uaier was decanted and the
tubes were inverted foil 5 minutes allowing excessive water to drain. The tubes
contained wet sediment were, accurately. Weighed, before drying at 100°C in a hot
air oven until weight oonstant ana’lly, weight of dry 'sediment in centrifuge tubes
were measured:, Hydration capacity.could be calculated as follows.

,stgpper ppq, shaken until all particles were well
wermallo%duo stan& for 10 minutes and mixed by

:**4

(wt. of tube + wet sediment) - (wt. of tube)

Hydration capacity =
(wt. of tube + dry sediment) - (wt. of tube)
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3.2.8 Swelling power of particle (method of Visavarungroj, et al.,
1990)

A sample of 0.5 gram was weighed in a 10 ml graduated
cylinder. The initial volume (bulk volume) was noted before shaking with 8 ml of
distilled water. After shaking until all particles were well dispersed, the dispersion
was adjusted to volume and allov;ed! Wand overnight. The sedimentation
volume was read and cgnipared 'Lhe capacity was the ratio of the

sedimentation volume vogxme. The results were the mean of three

determinations.

ptake(The method modified from the method
thod,SOf*Rhudic, et al.,1982)

Al

ratus’ USed t&*a&s&ss the water uptake characteristic
“from theapparatus described by Nagami et al.
(1969) The tube of smtered-gﬁss ﬁlt?'r _was connected to a horizontal 5-ml
graduated pipette wéa rubber tube as shown nilg_xéev 3. The whole assembly
was immersed in 2R temperature water 'b?iFJcontrolled at 37+1°C. A

3.2.9 Rate
of Nagami, et al., 19

The a

of the powders was m

continuous water was maintained from the sintered glass filter to the end of the
pipette.

A‘sample of 500 mg 6f each disintegrant was placed in the
sample 4Ubg: [(made of 5mi plastic syringe, ut ihe/ends, analcibse one side with
Whatman filter paper No.1). After the sample was filled, the sample tube was
tapped for 20 times to make equally packing of particles in all experiments.

A sample tube contained particles of disintegrant was placed
on the top of the sintered-glass base. Then, the sintered-glass filter was covered
with a petri-disk to prevent evaporating of penetration water. The volume of

water uptake of disintegrant particles was read from the graduated pipette at
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various time intervals. The rate of volume uptake was an average of five
determinations.

ﬂ‘iJEJ’JWEJWﬁ'WEJ’m‘i

Figure 3 U Diagramatic representation o&npparatus for determination of

QR INPIONNA N1 8

1 sintered-glass filter 2 disintegrant powder 3 filter paper
4 sample tube 5 sintered-glass base 6 rubber tube
7 pipette 8 themostatedat37°C 9 clamp

10 petri-disk 11 water level
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3.2.10 X-ray diffraction

X-ray diffractograms were examined by the reflexion method
with nickle-fittered CuKa radiation of Jeol diffractometer (model JDX 8030,
Japan) operated in the ® - 20 scanning mode between 5° and 20°.

3.3 Evaluation of Tablet-Disin_tfgratmg Properties

3.3.1 Preparation of paracegd blets

The ogg_m_pgsagsons of paracelamol tablet formulations were

presented in Table 4 ‘.;te,ria were first passed through No.40 mesh
' e whlch was passed through a No. 80 mesh
ed at-60°C for an hour in a hot air oven before

used. A batch size 50" a s of paracetamol was prepared. The

required amounts of ditig tablst dlllﬁ}lt disintegrant and lubricant were

YR

Paracetamol, lagtose and intragranular disintegrant
(50% of total amount of disinte'g’_fant‘ in%ation) were mixed in a motar by
b | ey
means of geometric dilution.—PVP-K80 as-a tabiet binder was accurately weighed

and dissolved in 17 rEiJ of 70% ethanol. Binding sélution was added gradually

accurately weighed.

while mixing to _produce a mass of proper consistency. The wet mass was
passed through a‘No."1'2 mesh screen and[‘drie“id in |hot ait oven at 60°C for an
hour. The dried granules were suzed through a No.20 mesh screen. The
granules$ were mixad with extragranular chsmtegran‘t and Magnesmm stearate in a
bottle for S and 1 minutes respectively. The weights of tablets for each
formulation were 540, 550, and 570 mg for tablets contained 3, 5, and 10%
disintegrant respectively. The granules of drug were weighed by using analytical
balance (Satorious, Germany) tablet by tablet. Then, the tablets were

compressed using 1/2-inch round flat punch and hydraulic press (model C, Perkin
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Elmer, USA). Each tablet formulation was compressed at four different
compression forces of 2000, 3000, 4000, and 5000 pounds.

Table 4 The composition of paracetamol tablet formulation.

Ingredient \ \‘ " é 9mount (mg/tab.)
Paracetamol N “ g 500

Sy

—

Lactose

u

« Zwenty tabletsyof each batch at every compression

pressure wereF;\u&LI@ mw ;ﬂﬂa:lntj balance (Satorious,

R v TSI A Y

The thickness of tablets were examined by using a
micrometer (Teclock Corp., Japan) and expressed in millimeter. The thickness

value was an average of six determinations.
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3.3.2.3 Tablet hardness

The hardness of compressed tablets were determined
by using a hardness tester (Schleuniger-2E, Switzerland) . The hardness

recorded was the average of six determinations.

egration-time was measured by using the
= ansof-Research, USA) with deionized
water or 0.1 N. HCI at 37  disintegration fiuids. The test were performed

with disks. This value o \\\\\\\

ds. The mean of six determinations

AN

o

b .
AULINENINYINg
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apparatus according to
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