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Chapter Two

Experimental

1. MHaterials .

were obtained from

Powdered #8128 sepzenat! Thailand), tapioca

starch (Pharm iland), magnesium

stearate {(Phar ‘Thailand}, talcum

(Pharmaceutical diazepam (China},

aceutical Science,
E

chlorpheniramine

Thailand)}, Starch , Usa), Emcompress

(Edward Mendell, { Rama Production,
Thailand), | 4Bsay, TablettoseR
(Rama Produnti;': : d pyrrolidone (PVP,

K-30, Germanvy), g%latln 150 blnon (Japan), methylcellulose

e o PR UQRHYIFHEARGe = o

England), m M hanol (E. quck, Germany}, Ethanol (E. Merck,

oorna @ TINGRFT BELIH VAN BHEPR) rosnosin

chlnrldl (E. Merch, Germany), magnesium nitrate (E. Merch,

Genmany), sodium chloride (E. Merch, Germany).
2. Hethods

2.1 The Composition of the Grnﬁules

The mixtures of powdered sugar and tapioca
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starch at various proportions in the ratio between 1:9
upto 9:1 were employed to prepare the granules. Polyvinyl
pyrrolidone (PVP), gelatin, methylcellulose (HC), and

tapioca starch were selected as the granulating agents.
2.2 Operations of \#lunidized Bed Granulator

Laboratony u [ ied bed granulator of 1
kg capacity aS AEtoyeg are the granules

ol size used in all
\

and tapioca starch

granulations was 40

were passed thro to break up any

agglomerates. The ; ' ts were transferesd

into product contaj | 1 g air velocity and

\

inlet air tempers ssereiadjusted. When inlet air

temperature reached ths setting, the granulating

solution was SPY & ungdized powders at

,7‘2" was fed- to the

binary nozzle means o peristaltic pump and was
atomized b rﬁ able ®émpressed air. Control of
liquid ratﬁuﬂ ﬁﬁﬂ:ﬂﬁ ﬁlﬂ,lﬂ ir iable driver.
Durmg iﬂﬁ ﬁ( ed to

filter ﬁlﬁﬂﬁﬂ M%;jnrﬁt?j Ej;] EJ prevent

clngg‘ing of the fine powder to Filter bag.

the proper r'}"—_

The granulation process was continued until
the desired granule growth was attained. Upon completion

of the spraying process, the drying cycle was initiated by
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elevating inlet air temperature to 60°C for 10 minutes.
The granules were then removed from the product container
and dried at 80°C for 4 hours to remove the remaining
trace of water.

As a starting point for these studies,

preliminary test on the gi n conditions of fluidized

bed granulator were “i.'-_xé“ﬂ In these preliminary
investigations, e ek dﬁand tapioca starch
mixtures were em-“' o 7 e granules with all
binder materials v #4F; lu-ibs" \;ning parameters

inlet air temperg \:nn spraying rate,

concentration of bifldér entration of binder

in granule and Mozgle ;_;}~} W h conditions which
produced good qual ,yfﬁ-‘rif nle§ Were chosen as the

il L s .
criteria in preparationse |3 anulations.

2.3 R ;;T:.::.:.::.:.:s " RBinder S50 ;_ tions

ad by dlssalvad in

d
water whereas gelg}in solution was prepared by heating the

e o AIRHY PHRGHBPIRS: o sotss

powders weﬂy first hhorn*ghly hydrat1ng in w&ter for 10

cinoro®) P REDGATRA BT 949 G res o

thﬂruugﬂly dispersed in hot water about one-third of

volume used and then filled with cold water to make clear
solution. Tapioca starch solution was prepared by
dispersion in water and then heated with constant stirring

to 80° till translucent solution was formed. During
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spraying process in fluidized bed granulation,
methyleellulose aqd tapioca starch solution must be warmed

up to 80°C to prevent gelling of binder solution.

2.4 Ewaluation on the Physical Properties of the

Granules

hol rnination
nce texture of the
granules were ) scanning electron
photomicrograph lapan) in order to
perceive the morp £y v;” el ﬁkon of the granules

prepared from powd; \ca starch mixtures.

2.4 Distribution

Determination

distribution Wwas
determined hvtky fdrams of _granules
was placed on h 7 o f ;:j: nest of seives
(Endecotts, Englqu arrange order of decreasing

apuns ﬂumﬂgwgﬁgqﬂﬂﬁhw .

seive shaker (Josef Deckelman, Ger any} and n subjected

o AN wwwwm feained on

each 5eive was ascertained as percent retained on seive

size number.

2.4.3 Bulk Density Determination

Bulk density was determined using a
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100-ml measuring cylinder tilted to an angle of 45 degree
while the accurate weight (approximately thirty grams) of
granules was poured. The volume occupied by the granules
was read to the nearest 0.5 ml and the density was

calculated as follow

density 2\ Nladit of granules

!Q:? recorded was

mination

average of 3 deter

ination of bulk

density, tap den constant wvolume of

granules was 100 tamps at the

height of 5 cm. by the granules was

read to the neares density was calculated

as determined :- recorded were

average of 3 de!Brn

the granules wasgca leulated nm tap density and bulk

density us ﬂl‘ld%l’él ‘VIEJVI?W BIN3

:ntwinmpressihility of

density)

2.4.5 True Densiﬁy Determination

True density was determined using a

50-ml pychnometric bottle (Wertheim, Germany). Five grams

oF the sample were accurately weighed and transfered into

<.40%03454
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the pychnometer. Enough absolute alcohol was added to
fill up the pychnometer, and the granule-solvent mixture
was shaken. The whole bottle was accurately weighed and

the true density was calculated as follows.

'ill4= graa e 144 jxtar weight in a

determinstion was

ermination

the granules without
any additives:‘i —1f e of f%nwnetar.
The flowmeter ?irs : ';ﬁhiﬂh has 38.1 mm
in diameter and %P cm in heig t, stand on plastic plate

which has ﬂuﬂc’}%ﬂlﬂ'ﬁwﬁ’}ﬂﬁ in diameter.

Granules wépe full- fllleg into th plastic he and then

e S RO FINTIINE GG o« o
plast1c plate. The granules flew through the orifice into
a beaker beneath the plastic plate. The granules were
collected every 4 seconds intervals for 16 seconds.
Amount of the granules flew through the orifice was

plétted against times and flow rates were calculated from
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the slope. The mean flow rates were the average of 3

determinations

2.4.7 Moisture Content Determination
The moisture content of the granules

determination balance

(Dhaus , Model No 6103=H, 0i§ farating at scale of 4 for
30 minutes. Ten grifis=ef g: 7 ftre used and reported
values were the y JtHhréevde iinations.
2.5 Compressional
Characteristics o
The compressional
characteristics o TE{L-‘; $ Wwas, accomplished on a

hydraulie laburatﬂr? lmer , Model C, USA).

The 300 mg granules ﬂﬂj G 3 ion of any adjuncts were
manually comprassed und _E  fao ce ranged from 1000 upto

2500 pounds eter, flat-faced,

J
The cnmpresslnn pressi

circular punch. re was maintained

for # =eenf NN NS

fessionaleForce-Hardnéss Profile
QWW@QﬂEﬁJMM’L’JMEﬂﬂﬂm
deternlned immediately after ‘compression by using a
hardness tester (Schleuniger-2E, Switzerland) and
expressed in kilopond (Kp). The hardness of the compacts

was an average of four determinations. Compressional
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force-hardness profile of the granules were obtained by

plotting compressional forces against mean values of the

hardness.

2.5.2 Coampressional Force-Disintegration

Time Profile

times of compressed

matrices at each ce Wwere determined in

distilled water R oF 1 walsintegration apparatus
(Hanson Resear - integratén time of 6 tablets
was individua l X averages were

calculated. lisintegration time

curves Were campressional force-

hardness profile force-disintegration
time profile of gfan@les whichh provided good physical
quality of ared with other direct

compressible d¥isgts———————————— 0/
Y

Vg g

- -
Z2.0 Euiﬁuatidn O :-'ettin;hﬂharanteristics of

T HUEARININEINT: e s
::::hﬁﬁmmaizmmm‘ex:::“:z

m, standard concave punch. The following tablet

composition was used.
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Powdered sugar-tapioca starch granules g8 X W/W
Magnesium stearate 1 % W/W
Talcum 3 % W/HW

Granules were mixed with 80 mesh-seived

he mixer (Erweka AR 400 ,

lubricants for 2 minutes)d

type UG, West Germar mpressed into 300 mg

tablets to a targebedebards 54 kiloponds. After

compression, the [ “ 4 gsical properties of tablets

.\

were assessed

nty tablets were

individually analytical balance

(Sartorious , A-2003 average weight in mg,

arit of wvariation were

standard deviation

calculated. e ————————————
\7

A

1
! 2 Thickness

umﬁ*fiﬂﬁ%‘ﬁhﬂiﬁ“ﬂ:I“Z;J;'Zi
ZZ?;,_"W ’Jﬁ{ﬂﬁ’mﬁﬁjﬁmﬁlﬁalﬁ“’“

2.6.3 Hardness

Hardnes wvalues of ten tablets were
determined immediastely after compression by the method has

baén deseribed in section 2.5.1. In this case, ths
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hardness recorded were the average of 10 determinations.

2.6.4 Disintegration Time

A disintegration test apparatus and

procedure complying to the specifications of USP was

employed using distilledy maintained at 37°C as the

disintegration medi N Sinférstion time of 6 tablets

g dedusted with a

soft brush to particles and

accurately weighagl. '{_%f £S5 Were placed in a Roche

Friabilator (Erwek jﬂéﬁ :ﬁ abedifor 15 minutes at 2°

- The table ' : and reweighed. The

weight loss after the. L/ s to calculate percent

friability. T*Léu—gf%~mg, ---------- = gere—gompleted far each
\7Z X

formulation and --;.1ty was reported.

e of ﬂnﬂﬂﬁﬁlﬁﬁﬁgﬂﬁﬁn%?g the
e AR S ETATRON L

prepared from each type of binder which provided the good
quality granule and good tabletting characteristics was
selected to produce tablets containing drug substances.

Diazepam and chlorpheniramine maleate were chosen as model



b1

drugs to make the tablets according to the following

formulations

Diazepam tablet formulation
Diazepam 5.0 mg
Sugar-starch granules 110.2 mg
Magnesiun stea f: : 1.2 mg

Talein . <= ~y 3.6 mg

Chlorphen 1 ralkate bablet Formulation

Chlorphe off inef maleate 4.0 mg

Sugar-stafcil gfsual 111.2 ng
Hagnesiumlfs 1.2 mg
Talcum 3.6 mg

Diazepam or maleate powders were

milled with mortar = ed through seive # 100,

then mixed wfi;jf“—“_“"‘“‘—‘ dilution in a

plastic bag. granules were

U

transfered into ? cube mixer and mixed for 15 minutes.

The 80- meshﬁxum qﬂ%%%ﬂqﬂeﬁa’ for another 2

minntes, Theq&ranules wer%.nnmpressed into 1 D mg tablets

< RRARIF TR AR B

, Mo 49 Thailand) fitted with E 35 mm, flat-faced punch

and compressed to a targeted hardness about 8 kiloponds.
The physical properties of finished tablets were
determined. These included : weight variation, thickness,

hafdness, disintegration time, friability, content
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uniformity and dissolution. The methods of evaluations of
weight wvariation, thickness, hardness, disintegration
time, and friability were the same as described in section

2.6
A e Content Uniformity of Diazepam

& tablets were assaved

e
al8eed din a test tube added

Tablets (26)

individually.

with 5.0 ml of sintegrate for 20

to 30 minutes Five ml of

ution was diluted

methanol was add®d Sgdfininges Phia
L N\
quantitatively a#d R pseimithialiin 360 solution of

sulfuric acid in dgh b obtained a solution

containing about 15 am per ml and Filtered.

was prepared in the

The standard sol

same medium ; ': Hflaving a known

concentration of} Concomitantly
L

i¥

determine the abqp bances of th solution in l-em cells

;i ma,ﬂug@%gmﬁwﬁﬂni 285 nn  using

a sp&atrnph&?umster (Specgronic 2000, Bausch, & Lomb, USA).

« AR %JiW%’J %Q%l'lﬁ Blo  biank.

Euality, in mg, of diazepam in a tabet was calculated by

the formula.
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Diazepam content = T.C.Au

T = label quantity
D = concentration, in pg per ml, of
diazepam in the test solution

C = concentration, in pg per mwml, of

andard solution

An ' ; ce L@ Lhe test solution
As gy e it ﬁg‘::fiikstandard solution
2l ' \' 5 niformity of

Chlorpheniramine

\E\s Dlets were assayed

individually. \.‘\ in a mortar added

with approximately tablet was grinded

for 10 minutes and FRahsf - ' a 100-ml wvolumetrie
flask. The volwme ¢ Flask’ > ﬂf with water to

100 ml, mixediind ;‘fff: solution of

'I
chlorpheniramine ?

to obtain s ﬁ:ﬂ vin wn concentration about

Mg per ﬁl iﬂﬂ {wlﬂqlﬂ ibsarbances of
both m bsorbance
waveleaﬁﬁ aﬁ i ﬂﬂﬁimmggﬂuanti ty.,

in mg, of chlorpheniramine maleate in a tablet was

sith the same medium

leate WaS prepared

calculated by the formula.
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Chlorpheniramine maleate content = T.C.Au
D.As
T = 1label guantity
D = concentration, in png per ml, of

diazepam in the test solution

= in pg per ml, of
@dard solution
An test solution

As ha kak , standard solution
2.9 ot k\\\\“ Determination of

Diazepam Tablet

N *rofile of diazepam

tablets was to the Usp
specification. isseiutionmmediun was 800 m1 0.1 N
HC1 maintained at 37 jy oL o = basket containing the

test tablet ﬂ,q——uu-"- st 100 e TS Aliquots of the
\YFm Y .
dissolution mediunm ”- edetermined time

intervals. Eac"lvnlume of sample Hlt drawn was replaced
o oHHININT G -
amount drug dlssolved wera assayed

e QAR IATO VTR G2 ooeore

measuredl at the wavelength of 242 nm and the amount of
drug was calculated from the calibration curve of
diazepam (Appendix A). Dissolution profiles were attained

from the average of three determinations.
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2.7.4 Dissolution Rate Determination of
Chlorpheniramine Maleate Tablet. (29)

The dissolution profiles of the

chlorpheniramine maleate tablets were determined according

to the USP specifcation. Five hundred millitres of

water maintained at 37 % 0.5°C was used as the dissolution

medium.  The ratatig~ua-k ¥ypaddle was setted at 50
r.p.m. Aligquots ok % edium were withdrawn
Each volume of sample

guivalent volume of
dissolution me cangentratiom of drug dissolved
in the sample | nhotometrically by
measuring the ab : ,,;; 2 LRV gth of 262 nm. The
amount of chlorp " ; -';' as calculated from
the standard curve ;g@f\f}, Dissolution profiles were

obtained from the determinations.

. Tl
Fos Huwing - the physica evaluations of

T 141 (141 (112 B
e S e AR

The tablets were kept in closed glass bottles at room
condition and in opened plnstic container at three
relative humidity condition of 32, 51 and 75 percent. The

various relative humidity storages were established by
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keeping the samples in close dessicators containing the
saturated salt solutions with the presence of excess solid
salts of HgClz, Hg(NO3)5, and NaCl which could give the
relative humidity at 32, 51 and 75 percent, respectively.

The samples of storage tablets were taken Ffor physical

property tests at the Ra” 2, and 3 month period.

Tablets were evaluats hardness, thickness,
Priability, disintegre : fime. ;ungissnlutian behavior.
The test methods ga# " s werAwthe same as described

in section 2.7

2.9 Cofipyfafife Stud ie! ™ Toblets Prepared
from the Granules

The physical property

changes of the granule'{; ~SEOrage was also conducted.

The granules of thelSame prot batehes employed to

prepare the ,f@#ction 2.7 were
stored at roum!lnnd oY wltsed 33=ss bottles. The

samples of granuleGeuere taken@for preparation of diazepam

and chlﬂrpha uﬂgmatmibwgqﬂhﬁ end of first,

second, and thir nth.? Methodseef tabletl/ manufacture
and pa wq aﬁﬂ im umlg mﬂq a!ﬂcrlbed in
section 2.7. Egud? in this‘® part would provide the

information on the property of granules that could be used
te produce the tablets of the same qualities ofF those

made from freshy prepared granules.
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