Chapter I

Experimental

Materials

The following materi rom commercial sources.

2. Carriers
- PVP12 PF

- Xylitol ( RS:, Germany

: ifi@uﬁ‘iﬁﬂﬁmmm Serewy o

Ltd., Thailan

I aenInd mﬂﬂﬂﬂ’]ﬂﬂ

3. 1’ablet Additives
- Dibasic calcium phosphate ( Emcompress O,Abright &Wilson
Ltd, USA. )

- Sodium starch glycolate ( Explotab ® )



- Microcrystalline cellulose ( Avicel PH 101 ® ', Asahi chemical

industry , Japan )
- Magnesium stearate ( Supplied by Pharmaceutical Sciences,
Thailand )

- Talcum ( Ha'CheQW///

4. Others

- Acetonitrile,

- Acetic acid (

_ All materials were used without furth jurification except
tablet additives
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1. 1 Melting Method. Famotidine and carriers were accurately

weighed in the ratios as shown in Table 2 . Each preparation of drug
and carrier was physically mixed in glass motors and transferred to
evaporators. These physical mixtures were heated directly with

constant stirring on a hot plate untill they were melted.
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Table 2 Weight of drug and carrier used in preparing physical

mixtures and solid dispersions .

Drug carrier ratio*

Weight of ( mg )

Famotidine Carrier

Famotidine:Mannitol (1:1) N\ | ﬁ 50

Famotidine:Mannitol (1:2) \\;\‘\23‘ "# : 100
Famotidine:Mannitol (1:5).. Sé 250
Famotidine:Mannitol (1: m 500
Famotidine:Mannitol (1: 1000
Famotidine:Mannitol 1500
Famotidine:Mannitol 2000
Famotidine:Sorbitol (1:1 50

Famotidine:Sorbitol (1:2) 100
Famotidine:Sorbitol (1:5) 250
Famotidine:Sorbitol (1:10) (T ) 500
Famotidine:SorbitoI{Fh.&m — - r;{ 1000
Famotidine:Sorbitol W 1500
Famotidine:Sorbitol (1:40) 50 < 2000
Famotidine:Xyﬁl . ,% 60

Famotidine:Xyﬂtﬂ (" * 111 100
Famotidine: Xylito! (1:5) * §a S UE I250
Famoti 1 lital LJ500
Famotidine:Xylitol (1:20) 50 1000
Famotidine:Xylitol (1:30) 50 1500
Famotidine:Xylitol (1:40) 50 2000

* tripicate




The obtained masses were kept in a desiccator untill constant weight
was obtained. The dry dispersions were pulverized in a glass motar
with a pestle and passed through a 80-mesh sieve. The dispersions

were kept in the desiccator for further studies.

1.2 Solvent Method. Method Fa}an nd carriers were accurately
weighed in amount as thwn in T . The famotidine was then

dissolved in sufficien e w'a.g_g__ﬁs solubility ) of glacial
acetic acid and the ; dded a and_mixed thoroughly. This

solution was transf

d | piece of fonl and the solvent was

ér 1a‘c um. in. a desiccator. When
-"poprecipitate was scraped
from the foil using a mier ;?at:ula ge tiq a desiccator for at least

? btained. The dispersions were

ground and sieved t roﬂthhe ges

desiccator for further studies, - - ST 7
A __V§

Y

Assay for the cwjd
e °arrﬁgﬂﬁwTTﬂﬁ ﬂﬁ ﬁerrﬂason at the

ABARS0 30N NE0AY

About 150 mg. of famotidine was accurately weighed and

sieve and kept in the

dissolved in 100 ml. of 0.1 M phosphate buffer pH 4.5 . Appropriate
dilutions were made to obtain standard solutions of known

concentrations. The absorbances of these solutions were determined
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in a 1cm.cell at the wavelength of 265 nm with uv spectrophotometer,
using the same medium as a blank. Absorbances obtained versus
known concentrations were fitted to a straight line using linear

regression analysis .

2. Standard Curve for @ %29( HPLC.

\-" | 7 e ——
The HPLC

——
Wor mmas modified from the
published method w/ \0614&

rii d Gupta ( 1989 ). The HPLC
i nt gf ter Associated reverse

0x39 mm. i.d. ). Condition
N

was performed by usi
phase column ( p-bo

was as follow :

Mobile Phase D net I,'2 % acetronitrile and

Internal Starﬁard___ 2

Flow Rate : 2.5 ml/min

:,f::ﬂ’ﬁ,’fi 5 wwqﬁfw ﬂm] ﬂlxﬁmerazine 13 min
T Iiimainenay

Wave Length : 267 nm
Pump : Water Model 510
Detector : Water Associate Model 440

Integrator : Water 740 Data Model
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3. Solubility Determination

Solubility studies were carried out on famotidine, famotidine-
carrier physical mixtures and solid dispersions by a known excess of
the sample to 10 ml. water in 20 screw-capped test tube mounted
on a top to bottom shakers aN‘h ure of 37 +1 ° C. After the
equilibration (4 h. ), thMﬁon w d through 0.22 pm filter
( Swinex-25 , Milli orp.,"B.dtq;d MA US.A ). Drug

._ﬂ

concentration tﬁe anple was determined
spectrophotometri M after appmgnate dilution with 0.1
M phosphate buffer . o__lﬁlfiliﬁ‘i 2 er)mlna‘tlon were carried out
in duplicate '

The following—physicochemic ai—properties of the selected

\ﬁare determined and

compared with the pgre famotidine and carriers.

wamgmawna

a. mared (IR q Absorp io ies

AR 3 MO ANEN L, e

the form of KBr disks, which had been stored in a desiccator at

ambient temperature before analysis ( model 1760x Perkin Elmer,
USA. ).
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b. Differential Thermal Analysis ( DTA )

DTA thermograms were obtained on a thermal analyser,

with a heating rate 10 ° C / minute, sensivity + 50 mcV., and open cell

aphs of powder samples were
Ny
scopé«,‘iJSM-T 220 A, JEOL,

S
. shape, and surface

ay were firmly packed

into the cavity of a thin rectangular metal plate using two glass slides
o

which wer S ?rftlw]dﬂa e tape. The first
glass slidemnuﬁ Enmgjnfge taken the prepared sample to
expo | e i A i ﬁw The x-ray
diﬁraamxaﬁﬁimﬂﬁ f:]e 0 rEIlinute from

8 °to 105 ° in the term of 2 6 angle.
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5. Preparation of Famotidine Tablets

From the soluility studies of all solid dispersions, carrier that

could most highly increase the solubility of famotidine was selected

for further investigation on prepaption of tablet products.

The composition mulZ&; a 250 mg. tablet was as
—

9

follows :

Famotidine

Mannitol

g |
-Physical Mlxtg,[ Famotldme and mannitol were physically

fifiad beforﬁ‘uﬁfﬂ’%tﬂw\%wﬁ%‘j
TR

All tablet ingredients were compressed to tablet by a caver

press ( model C, Perkin Elmer, USA. ), using 4 mm. diameter-punch.



5.1 Evaluation of Tablets

The following physical properties of tablets were examined.

5.1.1 Weight Variation

Twenty \k\'l/&}mple were individually

weighed , using anm} bhlanee(-ﬁ.tonous Germany ). The

\m\

axpressed in millimeter.

average and standard v

terminations.

TR .-‘E'm:_
..----'_.'_...-"‘l ‘:;? f > i
1,

t Hardness

-

The Igrdnégs of compressed taﬂlLts were determined
by using a hardness stester ( Schleuniger-2E, Si erland ). The

hardness recﬁidu &L’]hngme f w Sltgn
aaﬂm&'@m& BIANYIAY

The disintegration time was measured by using the
apparatus according to USP XXIl ( Hanson-Research , USA. ) with

deionized water as disintegr‘ation fluid. The test was performed

ons.

without disks. This value was measured in seconds. The mean of six

determinations of each sample was presented.
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5.1.5 Dissolution Studies

The famotidine tablets prepared from the selected

famotidine solid dispersion were observed for dissolution behavior.

Dissolution teétl | ,9‘ motidine, famotidine-carrier
physical mixture, solid _;di_g__ersions fd-three brands of commercial
tablet products wer@rqut 900 ml. of 0.1 M phosphate buffer
pH 4.5 equilibrated y/ 9 °1C, using the USP. XXIl dissolution
apparatus type Il (paddie) a er t;e of 50+ irpm(Hanson Reséarch
Corp.,USA.). Famoti

dispersions ( press

_tier:fo ‘mg., phxsical mixture , solid

' tjf) gb:ﬂth G.omn:ercial tablet products

unt of the pure drug, were introduced in

each vessel. Five mililiter of §aiﬁp|?;;uere ol‘ected, at the interval of

3,5,7,9,11,16, 20,25 4tid 30 mintfes , then filtered through

glass filter and1 analyz'édgfoq-—"??}rqﬂﬁg c?ntent by the
a " —

spectrophotomeﬁF“}

containing equival

44 ). The volume

withdrawn each jme were the:,,; dl-'by equivalent amount

of temperature equilibrated 0.1 M phosphate buffer pH 4.5 to maintain
a constant :ﬁtﬁﬁ %ﬂﬁqurﬂ? course of the
test. The a famotidifie dissolved was calculated from the
calibr. tratio faﬁ i ﬁ i r,lr “mean of six
deterr:‘iﬁﬁﬁ a iﬁ im m sﬂﬁ 'Ianﬁrssolution
profile was obtained by plotting the percent of famotidine dissolved
against time.
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6. Preparation of Lyophilized Products .

The composition of one vial of freeze-dried product was as
follows :

Famotidine ' 2 L\ ’%
Carrier Oz'm ,__4_,
——

vehicle

- JJ-.?F—-
Two drug carries ratios

EEINENINYINT
sorbit% ﬁmﬁmmmtﬁ GIVa"Ernannitol ‘



Vehicle System

The following vehicle systems were used :
acetate buffer pH5.5, 6 ml

acetate buffer pH 3.7 , ? I
phosphate buffer pH k//%
- L- aspartlc aelms 7 is(dv

.3 y 2 M
i ) " ‘-—.H‘

as performed in order to select

"J_-l-

the suitable vehi m, ;;ir
ﬁqé or freeze dned process, 1:1 or 1:2
idd

drug - carrier were diss ved- |n least amount of vehicle that can
il 1
obtain clear solution. Then;'the p ration was under gone by the

. F i . *‘?J:;J
following procedure. — Ef

carrler ratio and type of

carrier. In prepari

The fillet

als - siliconed, notched
butyl rubber cIOj;‘ers in the raised

position ( model 228060 F,
U
Labconco, USA. ). d'l'he shelf temperature the product temperature,

the chambﬁ ;ﬁﬁu’g ﬂﬂi E]Gﬁlﬁtw rBrﬁﬁT ﬁ the product were

monitored durlng the freezed drymg cycle During the freezmg stage,

prod&W W :Hm mﬁl perature as
deterqnned by measuremen of elec is nd product

temperature. The product temperature was about -38 ° C, when the
shelves of the lyophilzer were keptat -40 ° C for 2 hours to ensure

freezing of the liquid beyond the effects that precooling might

induced. After solidification of the sample was confirmed, a vacuum
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was drawn. The samples were lyophilized for about 30 hr. At the
conclusion of the drying cycle, with the product temperature at about
25 ° C, the evacuated chamber was vented with dry nitrogen, and the

vials closed with the stoppers inside the lyophilizer. After stoppering,

the chamber was open and the vials were sealed with crimped

\'////
The selection mmq pmp}ﬁnon of the freeze dried
product was bas e ppeaw the obtained cake,

jon atier dilute ith 5 ml of water and

aluminum caps.

reconsitution time,

the duration of ti > whole lyophilization process.
A 4 -
After appropria ff; were | se{ected the chosen
formulations were p amj}?fé Iqlon was sterilized by
filtering through the 0. a2 __'I‘t_i.mjﬂ filter using vacuum filtration

,about 400 filled vials were Ghtam en, the vials were placed in

_-.d‘_,_.__‘___

the lyophilizer as lhe procedure mentloned M\IE untill dry cake was

Wﬂﬂi
QAR 17185

Lyophilized products were dissolved in 5 ml.
water. Time used when the product was completely dissolved was
recorded. The reconstitution time was observed in duplicate every

month for three months.
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6.1.2 pH and Osmolality Determination

The acidity changes and the osmolality ( model 030-D,

P. Intertrade, Germany ) of the solution were checked every month

W///

for three months.

6.1.3 Stabili

,_&E
d powd!r-..qoducts were kept in
the room temperat e , f amotidine content remains was

analyzed every month ortﬁﬂ‘ee m‘@.The experimental data were

compared with those of tiie commereial products.

‘, r —
c.-The lyophilize

were dissolved in §

ml water and IncﬁLated under accelerated temperature; 45 ° C,

65 ° C and ﬁ ﬁﬁmg%ﬂeﬁ ?wﬂhﬁ ﬂp?plated time and

the content remains was determme

q w F] a SaflJ ? fy a;?l:ld procedurg'I Jaeﬂag'alllyzed b

the HPLC method which described earlier ( page 42 ).

The data were treated as zero order, first order
and second order reaction, and the concentration-time profile was
plotted. The correlation coefficient was calculated, and the order of
reactions was statistically analyzed. The shelf-life was calculated by

the method of Arrhenius equation .
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