CHAPTER 1V

DISCUSSION AND CONCLUSION

ization Time, Binder Type and Binder

1 Properties of Lactose-Avicel
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speed were more sphericity than those from low spheronizer speed.

plate of spheronize:

Because the forces from higher speed were more than those from lower
spheronizer speed. Increasing spheronization time will increased time
to apply the forces. From the above reason, increasing shorter rod
shape or increasing sphericity with smooth surface of placebo pellets

were obtained from low or high spheronizer speed, respectively, when
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spheronization time was increased. Increasing binder concentration, the
longer rod shape or decreasing sphericity with larger size pellets were
obtained from Tow or high spheronizer speed, respectively. Because
increasing binder concentration was increased binding properties,except
for placebo pellets used various concentrations of HPC-MR at high
[’ f these pellets were Tlittle
& ach binder concentration at

=

spheronizer speed the appear

o ",

difference. Each spheron

as a binder were more
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high spheronizer spee
sphericity than pe] .

binders. This was noticed

that it may be due tg

'mel PH101R placebo pellets

The physi ca‘DG

in this study are sho%n in Tables 6-16 and Figures 20-66. The results

indicated thaﬁ%ﬁiétwgiﬁ‘%:w.ﬂ&ﬁﬁbmder concentration

had effect on qéome physical properties &f the pel bts; such as the
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Almost spheronization time and binder concentration, which were
studied, had no effect on bulk density and tapped density. Bulk density
was not different from tapped density. The reason may be due to the
pellets which were probably arrange 1in closest packing, which in

agreement to Funck, et al.(1991). The authors indicated that the
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pellets using 2% w/w of HPC or MC as binder were not different between

bulk density and tapped density.

Almost spheronization times, binder types and binder concentra-—
tions, which were studied, had also no effect on the percent friability.

And the percent friability °f.

ps in this study was very low value

’%)f pellets may help to increase
ﬁiabﬂity. The results also

because adding binder in
binding property and

corresponsed with Func

Almost spher &t od es and binder concentra-—

tions, which were studie @ foeffect bn ‘the angle of repose and the
values were low whichin ME) ole! v operty.In the case of flow
rate of pellets in this ta:ﬁf" 77 Veronization time,binder type
and binder concentratio:l owWever range of flow rate for alil

pellets in this are in agreement with

angle of repose value rate of the pellets
prepared with Tower bmder concentratmn were higher than the others

except for l-ﬂ-ﬂ E}’JW ﬁs‘w‘gjaq %red with various

binder types, pﬂhets using HPC;.MR as bmder gave the alghest flow rate
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Particle size distribution, mean particle size and percent
sieve fraction on 14/20 mesh cut in this study depending on spheroniza—
tion times, binder types and binder concentrations. Mean particle size
of pellets were increased with increasing spheronization time. When

spheronization time was increased, pellets may be combined with the
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fine particles that occurred in the process. But increasing spheroniza—
tion time at each binder concentration had no effect on the percent
sieve fraction on 14/20 mesh cut. The results may be explained that
changing of mean particle size was occurred with increasing spheroniza—

tion time, however, particle size was in the range of 14/20 mesh cut.

pellets had increasing mean

particle size but decreasing i # raction on 14/20 mesh cut.

particle size. These reselis G ) g with the pellets using

HPC-MR a binder. Pellgts ‘
.'zl;L - g \
US:., the binders especially at
@ (7] ’
2.33 % w/w of HPC-MR_fInfaddi .1 Vi
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size distribution thg

served that increasing

concentration of HPC—MR‘: *”~v' ation time did not change 1in

using HPC-M? as afbinder was higher thah tha -i d the other binders
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because more nharrow Br - n‘]j)tained.
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spheronization process because’ the pe11 ts had narqey particle size
msmbamaaasnasmma'rm e G o e o
repose and percent friability and not different between bulk density
and tapped density. The interesting formulations and conditions for
producing lactose-Avicel PH101R pellets were prepared by using 1.67 %
w/w or 2.00 % w/w of HPC-MR as a binder, 10 and 15 min of spheronization

time at 951 rpm of spheronizer speed.



182

It was found that the formulation that consisted of 2.00 % w/w
of HPC-MR as a binder, 15 min of spheronization time at 951 rpm of
spheronizer speed gave the best results and was selected for studying
the effect of water content on appearance and physical properties of

lactose-Avicel PH 101R pellets.

Effect of Amount of Wa : and Physical Properties of

Lactose—Avicel PH101R

The mi cros/ :

in this study, are prgse

vicel PH 101R pellets
results showed that the
optimal amount of wat be11ets was in the range
of 40 ¥ w/w to 44 % w/ en the Tlower amount of
water was utilized, the shape. It may be explained
that the Tower amount of give enough plastic mass
properties. In thf: case broken ,however the

sphere shape pellets the higher amount of

I "]ﬂ

water was utilized, the 1arger size of pellets were obtained. This

because of thﬁx‘ﬂuﬁ@a Bﬂ:ﬁfWﬁ Wﬂgﬂaﬂ ‘jashc mass were not

broken into short rod. Then,‘-the extrudates aggreqe}ed to produce
oroer S0 16 P T8 W 30 A B e o e
and Schwaatz (1987), they found that increasing quantity of granule
solution and sieve size obtained larger granules with reduce friability.
Lovgren and Lundberg(1989) also found that increasing addition suitable
amount of water improved to moulding properties of the mass so that the
extrudates were more easily and effectively rounded to spherical

pellets. Baert and Remon (1993) suggested that round sphere shape with
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smooth surface pellets were obtained by using the higher amount of water
but not over wet. Therefore, the formulation that used 40 % w/w , 42 %
w/w of water base on dry basis were selected for studying on various

physical properties of the pellets.

The physical propertig: ’, lactose-Avicel PH101R pelilets in
this study are shown in ble 1: 1ts showed that the optimal

amount of water was ap ima / 40*# 44 % w/w of water base on

dry basis. The pellet roW Siz .ei stribution. The mean particle
~ 51, PH101R pellets prepared

ater base on dry basis were
not significantly dif ‘ : j .\ evel. Flow rate, percent
sieve fraction on 14/ f1 an: ty and tapped density of
o unt of water. Therefore, the
formulation that cons1'_s_> /w  of HPC-MR , 15 min of
spheronization 's?— ’ : water base onudry basis at 951 rpm of

)

spheronizer speed' Was mb to prepare uncoated

terbutaline sulphate Pe'l]ets
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Physical Prope ties of Uncoated Terbuta] e Sulphate &Hets

Terbutahne sulphate had some effect on appearance and physical
properties of pellets. After intensive study of the uncoated terbutaline
sulphate pellets formulation, were found that 1.67 % w/w of HPC-MR as a
binder, 15 min of spheronization time,40 % w/w of water base on dry

basis at 1010 rpm of spheronizer speed were suitable conditions.



184

The microscopic appearance of product in each step of pellets
preparation is presented in Figure 68 and 69. The products in dry
mixing, wetting, extrusion and spheronization step were powder, wet
mass, extrudates and pellets, respectively.

The physical uncoated terbutaline sulphate

pellets 1is shown 1in u1ts indicated that uncoated

terbutaline sulphate peiiets , e distribution. The mean

—

particle size was app rcent sieve fraction on

14/20 mesh cut was ~ igh flow rate but very low
in percent friabili aline sulphate pellets had
good physical proper

The disso]ut1 pated terbutaline sulphate

pellets 1is presented 1n Ejﬁﬁ? ;;_”, results indicated that the
release of terb'.-~4;ﬂ—~e ------ mooated terbutaline sulphate
pellets was very fas iEf sulphate was released
in 15 minutes. But Efrbuta11ne sul hate was not completely released

after 12 hourﬂoﬂdﬁso’}u%ﬁ%ﬁrw%%ﬁ be due to the drug

remained 1nta t with m1crgprysta111q&hce11ulose quf1ng dissolution
. 9 TGO BRI AU B e
found that drug release from microcrystalline cellulose pellets using
water as granulating Tiquid remained intact during at least 12 hours of

dissolution test.
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Physical Properties of Film Coated Terbutaline Sulphate Pellets

The microscopic appearance and dissolution profiles of film

coated terbutaline sulphate pellets are presented in Figures 71-84.

1 Appearance of Film ﬁ Terbutaline Sulphate Pellets

2

The micro pirarﬁfﬂm coated terbutaline

sulphate pellets appear ) lou xth fairly smooth surface.

4 4050

“of Film \hv:" ed Terbutaline Sulphate

A\

of Propylene Glycol on the

2 Dissoluti

Pellets

Released Profiles of Fﬂm___ : t ine Sulphate Pellets

film coating solution formulation 1 and 2 at 5.4 % coating level were
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weight of ethﬂceﬂu]ose, reg,pective]thi]m coateUeHets before

dissoluﬁ:;%é;}Q‘Qﬂrﬁwm%’-‘@ﬂcﬁ*&@)ﬂwith fairly

smooth suq*face. After dissolution test of both formulations;the pellets

NG dissolution profiles of

had round shape with a 1little collapse film and some pores on the film
coating layer. In the cross-section view ; there were some channels in
the film coating Tlayer. These appearance showed that drug may be
released through the channels during dissolution, however , propylene

glycol may effect on pores of the film coating layer and were blocked
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at high coating level. In the case of continuous film coating layer,
drug may diffuse through the film, therefore drug release from film

coated pellets on both formulations were similar.

2.2 The Effect of Amount of Ethylcellulose on the Released

Profiles of Film Coated Terbu %’e Sulphate Pellets

The &f rod SW] ectron microscopy showed
that film coated pell 1th fairly smooth surface.
Relatively thicker o 1 , f f e by increasing percent of

ing solution. After the

dissolution test, fi had round shape, however,

some collapse film an dkﬁ&g film coating were observed
L |

In the cross—section vi X _: = els in the film coating layer.
i,

These appearances 1nd1categf:;5 may be released through the

film coated pellets-depe ‘?i m coating layer. The

results from d1ssolut1on test showed that the'1ncreas1ng coating level

decreased dﬂ; ‘HEJJ %Ej W % W:E}ﬁ]eﬁ jhese were suggested

that the f11mq*as contro111ng;the re1ease process. THJrefore ,the drug
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the surround1ng medium. The results corresponsed with Sheen, et al.

(1992); Yuen, Deshmukh and Newton (1993); Chetty and Dangor (1994).

2.3 The Effect of Ratio of HPC-MR and Ethylcellulose on

the Released Profiles of Film Coated Terbutaline Sulphate Pellets
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The microscopic appearance and dissolution profiles of
coating formulation 3, 4, 5 at 3.2 % coating level ware compared.
Formulation 3, 4, 5 contained ratio of HPC-MR  and ethylcelulose 1:9,
2:8 and 3:7, respectively. Film coated pellets before dissolution test
had round shape with fairly smooth surface. After dissolution test, the
pellets still appeared to be rt‘l’ e with some pores on the film
yp tion view of the film coating
y be release through the

h%‘\h\?‘ﬂaﬁ-hf terbutaline sulphate

pc-MR and ethylcellulose

coating layer and channel

layer. These appearan
channels during disw :
from film coated pellets

in coating layer.The test indicated that the

increasing ratio of in coating layer were
increased drug releasej fr, ts. Hydroxypropyl cellulose
is a water soluble pol £ there were suggested that the
formulation of pores were.%%éEZJ creasing ratio of HPC-MR  and

and pass through fﬁjés SO ;Hion medium. The results

were similar to repor} by some researcheres Sheen, et al.(1992) found

that the pe]ﬁtu E}(%:%tﬂ ﬁn%%g ’] ﬂ ‘jeaseﬂ and HPMC had

faster rate o drug release ghan those‘gyated with ﬁ&re1easeR alone.
Yuen, Qhwqaa \ﬂzﬂrﬁ(%u %q ’ah% E}ml&ls coated with
ethy]ce11u1ose contained coating additives (such as acacia, NaCl, MC 15,
MC 400, PEG 400 or PEG 4000) increased drug release rate but the rates
depended on additives properties. Chetty and Dangor (1994) found that
the release rate increased with increasing HPMC leval in ethylcelulose

film.
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2.4 The Effect of Loading Dose on the Mixture of Uncoated

Terbutaline Sulphate Pellets and Film Coated Terbutaline Sulphate Pellets

The release of drug from 1.1 ¥ and 1.5 % coating level
of formulation 1 were lower than that from Bricany]R Durules. But

increasing initially drug re]e no effect on the later period of

dissolution test was required.The I« rom dissolution test showed
that combination of oated ter ’d—'z‘lphate pellets and film
coated terbutaline sul | sed initial drug release.
There were suggested ‘

e used as loading dose

for initial drug rel

2.5 Dissolufion PrOTH] s of Selected Formulation Compared

product was capsule = ethy]ceHu]ose coated

pellets (Formulation 1‘) and uncoated peHets at ratio 7:1.This formula-

tion gave saﬁ%ﬂf}%ﬁ Hfa‘ w&*{]sﬁﬁm deviation, high

drug release a%|12 hours (abou;a 97.59 %) d d1sso'|utu profile close

to tre QRSN E4 mﬂ’n ngnae

2.6 Reproducibility of Film Coated Terbutaline Sulphate

Pellets

The dissolution profiles of the selected formulation

found to be reproducible indicating the extruder and spheronizer used
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for these studies were quite efficient to produce the spherical granules
or pellets. And the fluidized bed with Wurster column used for these
studies was also quite efficient in applying the coating solution to

the surface of pellets to produce the satisfactory coating.

d
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CONCLUSION

The sustained release terbutaline sulphate pellets capsule
could be prepared by coating terbutaline sulphate pellets with an

appropriate amount of ethyl using a Wurster column process.

The terbutaline sulpha

conditions using extrus SB erﬁn process.

=

In this stu which were effected on

appearance and physi o-Avicel PH101R pellets.

These factors were sp \Izat1on time, binder type,

binder concentration

We can conclude th§§g§é§:$3;
. e
~

.‘f -
1. The sphesic ﬁ eased with increasing

spheronizer speed.
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In easing in spheGFC1ty, smggsh surface icp mean particle
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3. Increasing binder concentration, the pellets were longer
rod shape at low spheronizer speed or decreased in sphericity at high
spheronizer speed, increased in mean particle size, decreased in

desirable particle size and flow rate.
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These results did not include with pellets using HPc-MR as

a binder.

4. Pellets using HPC-MR as a binder were sphere shape (at high
spheronizer speed) narrow size distribution, high desirable particle

size and flow rate, when pelle ing the others binder were compared.

And increasing HPC-MR con,i effect on shape and mean

l\%‘

particle size of pell

5. When sphegofz times, ' pes and binder concentra-
tions were studied, t "75‘1:" ' , of repose, low percent

friability and not di =it betweer bu nsity and tapped density
6. Increasing amount of [ ‘had effect on shape, flow rate,

lactose-Avicel PH101R

placebo peﬂeﬂ W%H%Wﬂm 40 % w/w of water

base on dry 313, 15 min gf spheron1zat1on time at 951 rpm of

spheron%%p’;}ﬁ \aaﬁv‘jm %W’%W '\:ﬁ%] terbutaline

sulphate ?)eﬂets were modified from the selected formulation of lactose-

I
The se]ecteé:Lormu1at1on for prepar1ng

Avicel PH101R placebo pellets because binding property of drug.

In this study, the composition and the amount of film coating
solution had effect on drug release. The drug release from film coated

terbutaline sulphate pellets were decreased with increasing amount of
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ethylcellulose coating solution. When amount of HPC-MR in coating
solution was increased, the drug release from film coated terbutaline
sulphate pellet was also increased. Both extrusion and spheronization

process and coating with a Wurster column process could be reproducible.
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