Chapter One

General Background

' tf&tarch are abundant
But both materials

'- \\\\\\H in the field of

pharmaceutical

1. Introduction

Pouwdered

agriculture pro
hnv? gained no
tablet productig
manufacturers. ¥ 1:7' ¥'- ‘to\ ik 1S always recognized
that tablets cont = of powdered sugar
may exhibit tenden cure uptake and harden
with time. As well as hs Sive use of starch as the
additive in taipe tie Euplos ‘-%i seldom selected
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in comparing wifk Yérches, e.g., corn
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the lack offuseful 1nfnr2at1on nn the ﬂxperiuﬂntal data
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in tablet products. So an attenpt has been made here in
order to encourage the use of powdered sugar and tapioca
starch in combinations in the manufacture of tablets.
This combination is considered appropiate since tapioca
st&rch may play the role as a sorbent agent to reduce

hygroscopic . property of powdered sugar. Sucecessful
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application of powdered sugar-tapioca starch mixtures in
making tablet of drug substances by wet granulation
process have been demonstrated but extensive studies are
still required to generate more useful information (1).

So in this investigation another alternative application

tarch mixtures is proposed

form of granules which

are ready to be e winz tablet products
especially of drus ~ bstances by direct

ts suitable for
compression maj = :,?*i ed into physical
modification and ,;fﬂif ai\\- ification processes.

Spray-dried lactose ‘55 & (compressible sugar) are

the examples of diluents produced by

physical lmdi :; tose is produced

by spray dryin@}ara -

dry granulation process by r l compaction of sugar with
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processing adjuncts. ¢ Pregelgtinized gstarch and
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diluents which are produced by.simultaneous modification

b abmis prepared using

of both physical and chemical nature of materials.
However, in each case the changes have resulted in

materials that more closely resemble minigranulations than



individualized c¢rystal particles in order to endow them

with properties of fluidity and compressibility.

In fact conventional wet granulation is as well a

process that designed to achieve modification of the

s into the granule forms.

To simplify the procas of mnodiS4t _ion. the ordinary wet
— . 3 ‘ -

granulation proce PE=emp nyws study to produce

powdered sugar-tapie®asSrareh Pant gs using fluidized bed

granulator equipmg hed ‘@rxanulation technigue

provides several -Sﬁ\{ons to be chosen as
the process of mod \\\
- the procafsfafis ‘\\ can be accomplished
in one unit, with nofmaferial héndling between steps.

- automatic fl_;;’?ﬁj granulation is available

wdischarge finished

)

including pow
granules from

- auton&ﬂlc operation will r;ELca the wvariation

between ;jmﬂqﬂﬁ %wg rﬂﬁ’wmn .ﬁparatars

am“aqu1pment is so sophisticated technology
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2. An Overview of Fluidized Bed.Granulation

The process known as fluidized bed granulation has
been extensively used for wet granulation since early
1960°s, Fluidized bed granulation of pharmaceutical was

first introduced by Warster in 1958 (2). Subsequently, in



19684 Scott et al (3) and Rankell et al (4) introduced the
theory, design, and operating equipment that may be

applied to the continuous production of tablet granulation

by fluidized bed process.

Fluidizéd bed technology was first used in the

pharmaceutical industry o apid dnd intensive drying

of powdery and {8). The next

technological s of the fluidized

bed to spray gr

The great ok thi \Fnd is that it meets

the requiremen mixing, wetting

and drying are con ccess, reduction of

cross-contamination toxic material.

Pollution of air by Sc "an also be prevented by
using a specially @onstructed 2dfbed operating in a

bt fluidized bed

closed syst Y__
|l

granulation tacrﬂ-logy For e'preparﬂjinn of solid dosage
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typically less than 1 % fines and 3 ¥% overs.
- Granulation characteristics, mean particle size

and particle size distribution are controllable.



- Uniform distribution of high dilution ratio of
drug particles and diluents can be achieved as a bateh to
batch reproducibility.

- The granulate material exhibits high Flow

characteristics, is virtually fine free and normally allow

for the use of less nt, high press speed of

tabletting machine, «& el 11 &4 gmpression forces.

dissolution prop
friability. Fy lisintegrants can be
removed from £y transition from
conventional gra fo fluidized bed

granulation is used

For fmic’ advenfages of using fluidized
beds, can :
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- squinements
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- redunad‘s ream and Reper reguirements
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re uced equipment requirements
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'* imporved yield
- minimum handling of material between processing

stepﬁ.



For the disadvantage of fluidized bed granulator
is the enhanced risk of explosion due to the large amount
of oxygen conveyed by the fluidized air. The explosion
might involve dusts, solvents or hybrid mixture of dusts
and solvents being ignited by a spark induced by

electrostatic charging. many different methods of

preventing explosios

found with success, ﬁas on the avoidance

of oxygen by using :

made economic

process can only be

_\\“

axkhe inert gas in a

closed system (8).

Fluidized Bed Gramnul

Figure 1 1 rhtas schematic cross section of
A .

or. The fluidized, bed

a typical fluidized

granulator is ¢OpE - of thre tﬂntact sections,

f y available, all

although diff S ér

standard aqmpmems are similar to thall shown in Figure 1.

First, the ﬁ tainer has a
perforated ﬂoﬁ. ﬁﬂﬁiﬁyﬁlﬂ and holds the
produe \5 ﬁ vertically
above Qﬁfj aﬁﬁﬁm;jﬁj w}ﬂwi E‘I expansion
chamber where a nozzle is centred to spray he binder
solution downward upon the fluidized bed of material.

Third, extending upward from the expansion chamber is the

outlet air filter housing. Fluidized bed equipment is
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usually provided with a shaking type bag filter which
retains powder material in process. During the process,
the fluidization stops and the filter bag is mechanically

shaken so tha;: the fine material returns to the bed for

agg lomeration. Figure 2 _shows a schematic view of the

automatic fluid bed W SE system with its

integrated materiak . ling systan

A typice / bet granulation process

2. sgranu i “hy ans of suitable liguid

3. drying o 2T Ea sisture content.

The typica lated by this process
may contain ;— __‘:i d a number of

excipients that B‘a C Fse "’" al minutes in the
granulating contazp by the f idized air which generated

i ”mﬂummgm:,wqaﬂ; 5, ores

which' is dlrectly driven Py an elegtric motomy, (see F:LE.'L‘I‘I'.‘E
b, el I TR UNA TN Bere aosires
temperatura by heater, after First being drawn through
prefilters to remove any impurities. After this phase the
binding agent, more often in aqueous solution than an
organic solution, 1is sprayved at suitable rate onto the

fluidized powder mass through a nozzle arm assembly
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situated at a predetermined height in the expansion
chamber to initiate the agglomeration process. The drying
phase also had occurred during the granulation phase as

well as in the drying phase (10).

%janule growth in a

/ ‘ 5 in fluidized béd
T \\5‘ N\

In a mann
rotating drum, the
granulation may be ages ; nucleation,

transition, and &b

At the star region, nucleli of

twoe or more primar and are held
together by ligquid ] -“ ,13 aré primarily pendular
(see Figure 3). ' E Se nuclei will depend on
the size of the{: g =;5ition of binder
solution in :ﬁ'af the  primary

: -
particles &Hllnmera ed and the Lnucleation region

" i:‘:ﬁ uﬁiifﬂﬁ%‘wﬁiﬁﬁ: rh
- mwmxmmﬁ‘ﬂ::;;

addition of liquid and to cnnsulidatlnn of agglomerates
caused by mechanical stress and hydrostatic tension in the

ligquid bridges.
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Figure 3, Granule Formation Meohanism ag
Described by Story (Reference
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and Yuks®l (Reference 11)
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4s most of the liguid bridges echange into the
capillary state due to further addition of liquid, a
considerable growth will occur through coalescence of
dranules. At this stage the transition region proceeds

into the "ball"” growth region exhibited by a sudden and

uncontrolled growth.

Cohesion fOreed be 'éulas are augmented

with 1increasing h necessitates an

increased air eep the granules

L el WRL " 'l-__\'
fluidized. Th idiging agr ?\\\\f d to separate the

granules and thu - on.
\\
But Alkan ‘11 had described the
granule formation '-""_ d granulator into two

mechanisms, snnwballxéaggvﬂér ar aggregation. These

are shown schemetically in Fi gure 4 Lhe first mechanism
\"7 — Y ) :
involves the in iih JE y granules by the
: " |
P fow individual partis

aggregation of es (nuclei). The

second mechﬂiﬂ ﬂﬁwwfﬂﬂﬁﬂﬂ?arge granules

by the diregkt agglumeratlon of the primary granules with

= QRO FOIRIHNTIN AN theors o

granuled with this second mechanism should be higher than

that occurring with snowballing.
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Factors Affecting Fluidized Bed Granulation

Thére are many parameters aFfecting the properties
of the final granules prepared in a fluidized bed. This
can classified the possible variables during fluidized bed

granulation into three groups (11)

3. product

1. Apparatus Pa

Apparat related to the

construction of granulator equipment.
Aulton and Banks ( there are 3-4 numbers
of the apparatus p affected the granule
properties, i.e., airr plate, shape of product

container and $ressure operation
- -

‘-':; ‘T‘ par&maiers seem
to make 1itti[ effect on granub;

ﬂptimisatinﬁ g‘ziﬁj E%fﬂ i ﬁ?ed granulator
equipment hag Hreadyﬂen cansidemv the manufacturer.

. e ARABIRT UM INYIAY

Most of the published work on fluidized bed

o »
-

within the gran

properties as

granulation has been carried out to investigate the
effect of process parameters (13). Practically, process

variah}as need to be controlled very carefully within Fine
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limits. This means that when each of these has been
adequately investigated for one product, there is often a

need to start anew with the next formulation.

2.1 Effect of Moisture during Processing

idized bed granulation is

controlled by the mgiSt ffant of the bed. If the

moisture content is™be becoming overwetted

and defluidized pisture content is

too low, no agglonegdtd 1 I\Voce! 3). Controlling of

JFluidized air by asurement is needed

during granulat ifiz

At pisture content of

the granule depend vaporation, whiech are

primary controlled hﬁ?r_ Ti

low rate and inlet air
temperature (5)., concluded that the
properties whiéyj““““""" ‘ ff were those which
-+

tended to incrigsa : s he granulation and

delay its drying, d

f 11829 EJiTJﬁ Vehelda e granutacing
AW adfslanAINYAY

- a lower inlet air temperature

2.2 Bed Load

The amount of powder in a given production

batch must be suitably adjusted. With too little powder
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in the bed, the process 1is inefficient and thus
uneconomical. Wetting of the wall of the container by the
spray can also occur (12). Too much powder leads to
ineffective Ffluidization and over wetting of the surface

layers. This can result in the production of large lumps

which then fall to the

) indicated that

Fluidizing air significant effect on

granule quality, producing sm=all
granules. This actors ; firstly an

increase 1in eva er air wvelocities
reduced the wetn 1={-during aggregration
and, secondly gre tfé%f L the granules in the

more turbulen ng,. fragmentation of
large size 1!,{;?_5“

The E}lumz of A1z Eir can be affected
by several factors £16). For gnstance, as the outlet air

Pilter or tﬁi HELI VA3 WA FlJues ocoruded by

binder, nr by fine pofider, resistance air Elow
1ncrea@:ﬂr‘]@ ﬂ’ﬂ ‘jm “rmfl] fJ w Elir]la Ell cause the
bed nnisture ko increase, thereby increasing the bulk
density of the finished granules. However, the volume of
Fluidized air-whinh aFfects the process of agglomeration

generally cannot be maintained at one level throughout the

016071
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granulation process. Because the density of the
fluidizing mass is eanstanhly changing as a result of the
wetting process and granule growth. So it must be

continuously adjusted to maintain a constant level of

fluidization.

2.4 Fluidized Ai¥x Tespgerature
The in‘gaijx-” Weeiafure has been shown to
exert a highly impPoriamt i flmence Lpon granule quality
because it is cride¥ca ’ '-§3af§gg:-matinns 12, 17).
If the tempera yry. “low' (bele 40°C), excessive
watting of par side wall caking and
excessive lump foff: ‘gi; Al Shinder and eventually

stop particle anversely, if the

temperature is too | ), the air will spray-

y —

dried the binder sol_;%yy ng in no agglomeration

(9). In a laborhforv-size i 1idized"Beth )lgranulator (15 kg

L7 3 :
or less) ; ‘fale *r 40-80°C  for
J

;s ED 85°C for drylng are recommended. In

granulating and

production ﬁﬂﬂ (}ﬂ Equ]ﬁww ian inlet air

temperature §n the range uf 80-95 C can be used in both
e W ﬁNﬂ‘iﬂJ UAIINYIAY

Since granule slze and moisture content are
increased during liquid additlun, the fluidizing air has
to be increased sinultanenusiy in order to keep the bed

expansion constant. When using fluidized air of low

temperature, climatic conditions can play a significant
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role in the fluidized bed process (16). In geographic
location where the specific humidity wvaries during the
year, its effect on the relative humidity of the heated
fFluidized air becomes pronounced. Of the several
possible approaches to solving this problem, the simplest

is dehumidification to_a predédernined maximum dew point.
\

tion (12, 15, 17-18 )

temperature. The g : lag_?} gse factors are :

serature yields
hule size
nule friability

of the granules

Y

rate of the srnnules

U

BindépaSolution Spraying Rate

ﬂummmwmmm it ‘e
binder solutiﬂn should déb n the amount &f moisture in
the a.\ﬁflﬁmjmnqg n&lflat%l solvent,
and nust be balanced with the temperature of the fluidized
air (3, 18). If the fluid addition is too fast the bed is
overwetted, if too slow there is insufficient wetting of

the powder and granulation is not achieved.
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Several authors ( 15, 17-18, 20-21 ) found
that an incrased liquid flow.rata, results in & larger
granule size, reduced friability and increasing granule
flow rate. A linear correlation has been found between
flow rate and granule size with the slope of the line

dependent upon the type

the height of the nozzle

to the height the granulating

container affe ability resulting

from over and un f, for example, the

nozzle is too ¢ 1 ' ’ed \mass, it interferes

A\

with the fluidize ' d lump formation of
the powders occur; jiibeca P Joverwetting, and the
nozzle 1is more like ;é%;; the nozzle is located
at a higher 1= .::;.-=::-:-';-:z.:-;;.$, r, the atomized

binder drops -hey can wet the

fluidized partiﬂ%ps, rEEBltlHE in wunder wetting and

s R EHATHHRTHYARGoe 2 v

the app&rat , exists.

ARIGHATOURAINLYFY e

v&riabl s within a rather wide range have slight effect on
granule properties. Within that range it is sufficient to
maintain a combination of nozzle height and spray angle of
the nozzle that brings about a proper wetting of the bed

surface without wetting the wall of the apparatus.
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2.7 Drop Size of the Binder Liquid
Drop size of the atomized binder solution
is one of the most important process variables in
fluidized bed granulator (13). Several authors have

reported that increased atomized air flow rate or air

pressure result in a_smal granule size. Davies and

he air pressure results

1 ' -

in a finer spray 3 =¥ . of Subs antial reduction in
droplet size. : v5=\<f- sults in a reduced

average granule i 1ceease | gednlle friability and

Gloor (20) .showed t

reduced bulk d is comparable to

decreasing the tion while keeping

atomizing air prés ' cheefer and Worts (22)

observed an increas o8 size with decreasing

air to liquid mass id flow rate and with

f"‘é'“{ff‘
increasing vi ;_,..;.:.:;.:.:..::...:.:.:.-_—__; spraying angle.

They also deriva-' 5 that can be used

i) tos

to estimate the mﬁgn droplet 3139 produced by a pneumatiec

nozzle. ﬂﬁm %Eejﬂ?rwm ﬂﬁd between the

droplet sizelcalculated fEnm the Bquatlnn and sranulu size

R RIERLINIU UAAINYIAY

Nozzle type can also affect the granule

properties. A pneumatic (eompressad air) nozzle is more
suitable for granulation in a fluidized bed than a

| pressure (airless) nozzle (12).
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3.Product Parameters

Of the possible wvariables introduced by the
product itself, the effect of the type and concentration
of the binder have received the greatest attention. Only =a

limited eFffort has been directed towards a study of the

effect of physico-chen' 2' ) of the powdered

essential on

Fluidized bed g 'wg;frating during the

process results partly held together

by solid bridge o ,\ binder is too weak,

the agglomerates and re—agglomeration

VW i .
oceurs by further liquid sddifienm followed by break-down.

A have been used and
granule growt ‘6"__’ i to -fibr the -type of
binders (20). iﬂe granu -*-*--:rtieémkhich could affect

by the type of bifider are ave!ﬁﬁq ranule size, granule

tesawriey, PRl ASIIET ANELLLL S, sicere
AR SRS AT A

3.2 Quantity of the Binder

An increase in the binder concentration in

the formula increase binder adhesion resulting in less
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friable granules of a larger average size (20). Alkan and
Yuksel (11) found that the amount of binder in the formula
can affect the properties of the final granules, 1i.e.,
mean size, size distribution and friability. It has been

shown that there was an optimum amount of binder at which

the formation of ther-\\\&\ ule would occur by snow-
balling mechanism fnf;;-sc- section of granule
growth mechanism) '-i he granule have the

smallest size disg Q\‘\“n Bility. An excess of

binder is unadyd®€a angde these desired

properties and & time and cost.

3.3 Solven e Binder Solution

Most -had on fluidized be:

granulation has invo s the solvent for reason

of economy amd i ion and risk of

explosion, andiif @ikcal properties of

the material ancm:indar permit 1 {13@ The volatility of

thél1iquid saturation of

o B TS YR AS o e
ZZZZ“M’@@ﬁiﬁiuﬁ’iﬁﬁmzi“ﬂmfi‘:ii

organic solvent instead of water (13). Small granule
size formation and growth were assumed to be affected by

the lower surface tensions of organic solvents.
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3.4 Concentration of Binder Solution
Several authors® had examined the effects of
binder concentration on the size of the granule produced
in a fluidized bed granulator (11, 20-21) and Ffound =

rise in granule size growth with increasing binder

solution concentration sntration of granulating

‘he quantity of solvent
used in preparing a bimder g aon ca also be influenced

by other factors sity. The influence

oFf the guantity cal properties of

the final gran ed by Davies and

Gloor (23). With an increase in

dilution Equantity_ as slight reduction

in final mean size, Friable granule with a

larger bulk danglty qéggﬁ"fﬁﬁl Flow properties. This

explained that J-—"“"——-——*-~~—~"—f~—~~-ggksad penetration
Y

and wetting l“'_ 1 :':J by more dilute
solution. These Elndlngs were in accordance with those
reported bﬂ ﬂﬁn’aa?ﬁl E}ﬂﬁ{ﬁ%}qﬁ:ﬁ al (9).
However, nntrast the experlment reparted by Johnson

s QAR S FBHUAAI TS e

ElEnlfl ntly by changing the granulating solution

concentration.

3.5 Temperature of the Granulating Solution

The influence of granulating solution
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temperature has limited attention. Temperature will ha#e
an effect on granulating solution viscosity. A linearly
increasing relationship between mean granule size and
solution wviscosity was found. However, works done by
Aulton and Banks (15) on 128 different combinations of

ically significant efFfect on

process conditions, no sta

granulating solutio ;f% ;:,¢w 2don granule quality was
observed. / 2
3.8 szﬁi;lﬂf’iff;.

F 1 gl z& '. \Qﬁk:\H\ much more
material sensi 3 71 .\\\ methods of wet
granulation. aal 'Q\ \\\, applied shear can
be increased to ﬂv.J.»:i‘; : \\:\ materials which are

difficult to force 1is exerted on

powder during granylaii ,;- sess by fluidized bed

technique. fferent starting

materials ma?_ lowing procasslng

conditions {12}

ﬂﬂﬂﬂ%&lﬁﬁﬂﬂ’]ﬂ‘i

izatio some
pharn%m’]la ﬂ:ﬂjmu vl PJ mﬂr] auﬂatinn to
granulation by this technique.- This is rarely a problem
with fluidized bed drying since the granules used for
tabletting afs of a size and shape suitable for

flpidisatinn.
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Efficient fluidisation is difficult,
and in some cases impossible, for very cohesive fine
powders, micronised powders, neeedle-shaped or plate-shape
particles, and materials which ecan become easily

electrostatically charged.

3.6.2 Poadeér Hydfgphobicity
) Stage of granulation is
much easier “Lyerephilic Watezials. Fluidized bed
granulation works formulae where this
is the case and where the base is

starting material

is poorly wetta ahlit® £ abic and growth are

difficult to achi ek £est18s %in a smaller granule
size, |
the granulation of
hydrophobic ma i;;:_'?‘—1‘.:’--“1—;‘_-‘;-ﬂ'-;\:'j in practice by
slightly over ;a% 1 ‘4%£r snlutiaﬁ. This

I
can be achieved bgtbeglnn1ng the spray before fluidisation

of the puwdﬂ u%}q wﬂﬂjw Ejl]ﬂi

Dur1§g prGCESSLHE, Hettab111tv
ornes QA IGAT B AR B VG s
sulvant {13) or by adding surfactant to the binder
solution. Aulton et al (25) found that the addition of
(0.75 %) sodium laurly sulfate (SLS) to the powder bed
resulted in a linear increase in mean particle size of the

grﬁnules in comparing with the absence of SL5. Flow rate



26

of the granules through the orifice also increased from
6.2 to 8.4 g/sec when incorporated the surfactant in
powder bed. An increase of granule size was also
observed when SLS was added to the granulating solution,

however, only a slightly better improvement per total SLS

added was noted in t In additien, the

presence of SLS inc F dissolution because

of increasing wett:

Scale-up Factors

The fluidized bed

granulation proce ction sized equipment

depends greatly of an effective

laboratory developm

Before .scalifg-up; v wecessary to have a

ige of the ,?fl major variables

so that the iiﬂrsas:--

detailed knuwla:;f

a ﬁ:pparatus and the

increased weight fgf the product are the only unknown

roters. FIUBINBNINEINT
Q%ﬁﬂ\ﬂﬁ?gﬁﬂﬁﬁfgj‘ Wﬂﬂ aucEJ that the

moisturd content is result of a balance between liguid
addition and evaporation. The ratio of the depth of the
bed to the diameter of the air distributor plate is

typically larger in production scale equipment (13),

resulting in a machine that accommodates a large batch of
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material without a proportional increase in volume of air
to achieve an adequate fluidization pattern (16). The
increase in volume of fluidizing air, therefore, is not
proportional to bateh size. Consequently, the spraying

rate must be based on the increase in air volume of drying

air instead of the incpelsSe tch size. An increase in
liquid Fflow rate pFepdetior e batch size might

result  in  OVerHELbamE inee volume  and
consequently the @ Lot os ;: 45\“b fluidizing air are
relatively lowesfby 3 -g_i« E\\\ (25) stated that
spray rate cou b ";:1;"v:,1‘3;.. y scaled up with
m spray rate of a

bateh size.

binder solution platefius g the S00-Kg level and increase

If necgess , “the dry acity of the air can
be increased by 4 % /temperature. When
scale-up from Elbnra ory to pilot ;ﬁ:le, the relative

an Pfléw rate was@found to be only slightly

l';::”imﬁtummmmmn::h
gom ﬁ’ﬁmﬁmﬂmﬂmé’sﬁ“’”m’"

Gore et al (9) had carried out the experiments
involved in converting the process from laboratory scale
to production scale. The relationships among the wvarious

prﬁeassing parameters throughout several scale-up stages
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Wwere presented.- They found that when the bakteh size
increased, the binder addition rate, total process time

and wetting were not substantially increased.

Fluidized Bed Granulation in Practice

During the igh shear mixers have

gained an increasing terdd 1 pharmaceutical

industry at the 7”*“nv-wed bed granulation

equipment. Convenbd ] 1 is a simple, whereas

Fluidized bed yvre delicate, and

lengthy and expeng

Hany of ribed to the lack

of shear forces densification of

voluminous materials dization of cohesive

materials might efore b lt.to achieG& in a
fluidized bed -pf“""" - Eﬁsn fluidized bed

granulators mnrﬁmrﬂ =
might be ad'.ﬁ'ltage‘in better digsolution.

WEINBNIWEING

GoreYet al (9} cnnducted an experlmental to

e QW EMIRAAT218 2

conventional wet Eranulatlﬂn (Sigma Blade

*om high|shear mixer, this

Horizontal Mixer)
- high-intensity wet granulation (Fielder)

- Fluidized bed granulation {Glatt WSG-15

granulator)



29

The Differences bulk densities were most
pronounced between the high-shear (0.71 g/ml) and
fluidized bed granulator (0.38 g/ml). SEM (scanning
electronphotomicrograph) showed that granules processed in

the fluidized bed had a h':her intergranular porosity

which exhibiting greated BompyeEzfibility, low friability,
iy,

shorter disintegratden

By conclusi ‘hqigranulation ; yield

granulations wit x:eteristies and a

narrow size dist earical particles

with high porosit compressibility.

High production outght production costs.

Although advantage of using

Fluidized bed granu s yery encouraging, it

was a difficull®

attempted to triﬁs'-

—-"t""'—""‘ﬁ*""“‘"{ putical industry

ion Ufrnn conventional

approaches to thg luidized d granulator. Existing
formulation ﬂsudt;’a w E}:ﬂlﬁ quﬂillthﬂﬂt lengthy
and axpensive redevelopment wu The new process

amm&ma\m;maummm A8hiens e

granulatlnn is selected to. be employed with new
formulation. Not all powder system are able to bé
granulating uith fluidized bed technique because of
unsuitable powder density or adhesion of the powder to

the wall of the Fluidized echamber as a result of
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elactrostatic charges.
3. Objectives of the Study

On the basis of rationale mentioned earlier, the

aims of this research are, therefore, concerned with :

(a) the of fluidized bed

granulation technigu bowdered sugar-tapioca

starch granules usi T f"_ﬂr‘,g'r granulating agents.

properties of

granules and tahQdet MmaUan d from the granules
which are composgd #F Lfi \\b§\ sttions of powdered
sugar and tapioca Stdrg ‘\\

{e) the &8 ‘L finished powdereaed

sugar-tapioca :;;' 3 o Prepare the microdose

drug tablets by directicompre: process.

(d) thelinvestigation o SRSk ect of aging on

the physical stai“ ig tablets prepared

From powdered sugﬁi—tapioca starch gra ulas.

ﬂUEJ’JVIEJVIﬁWEJ’]ﬂ‘i
amaﬂn‘imwﬂﬂmaﬂ
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