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Kang Choon Lee, Shin Hong Min, Shanghi Rhee, Yong Bae Kim
and Chul Woo Lee : Effects of Some Factors on the Preparation
of Spherical Particles by Extrusion-spheronization Processing. I

Abstract—Extrusion-spheronization processing combination was used to
produce spherical granules with experimental formulations which contain
microcrystalline cellulose as a diluent. The produced granules were compared
on the basis of the following physical properties; (a) particle size distribut-
ion, (b) repose angle, (c¢) granule density, (d) bulk density, (e) porosity,
(f) friability and (g) dissolution rate. With the specific experimental form-
ulations used in this study, the increased plate rotational speeds of Maru-
merizer (400~1200rpm) produced continually more spherical material and
also the obtained data indicated that the particle size distribution and
dissolution rate depend upon the amount of microcrystalline cellulose used.
As a result, the spherical granule preparation with microcrystalline cellulose
has good properties in flow rate, packing property and friability and offers

a suitable method of granule preparation in pharmaceutical industry.
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AEE ol ohRL RUL-EREM QSFAel KM vitaming Fovdm RygA =z
microcrystalline cellulose & A whate] 4 ol wh BLEAERO) WEIRIMEIRS ekt o
of BRI R B microerystalline cellulosco] # 7} & shel elebst T H23ES Miske 3o,

B’ Lo

#¥t——Thiamine nitrate (KP ), pyridoxine hydrochloride (KP II), microcrystalline
cellulose (Avicel®, Sanyo),

B2& = HE-——Cube mixer (150x150mm, Erwcka), laboratory kneader (180 x 200mm,
Erweka), wet granulator FGS (Erweka), ECK Pelleter EXD 60(F &%), Marumerizer
model 230K =748, dissolution tester (NF XIII), Beckman DU 2 spectrophotometer 7%
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HERA X HETE & 77 AnbA o2 ALEH = g, A E-Bol w3l WS
el W& microcrystalline cellulose® ¥4 & 2}x thiamine nitrate$} pyridoxine hydroc-
hlorides Fgo g A4 skglx}. o vl microcrystalline celluloser} BRIZEIR M = Pelleter=}
Marumerizer il itol vl 2= o 8k-8& A ES 7] $5te] A~Ee] 55 R EHS (FRe Y o,
H), thiamine nitrate, pyridoxine hydrochloride % microcrystalline cellulosc®] & Eto] Z+F
A Al = 222.2, 111. 1, 66.7g, Bel A 200.0, 100.0, 100.0g, Cel A+ 133.3, 67.0,
200.0g, DelA& 88.9, 44.4, 266.7g, Eol A= 61.5, 30.8, 307.7g0lx2 o] & el /]
microcrystalline?] cellulose &8-S 27k 16.7%, 25.0%, 50.0%, 66.7% 2 76.9%¢°] o},
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A3 5907} 3, C-3 o] A3z 10505+ 1, C-4 o] 44z 10507} 3, e} C-5 oA+ 1050 rpmk
3 mino] ¢l ¢},

HEEYRAE 2 lciobn TiELMe] 2o A AR H .5.}01 oz A6
Az sbale] BRSOy, TR, TR, Jend, vhEn, WHETS MEe
& WEST EE A 4ol v AE g P& Folsl #e 20/25meshe] /[(\/fiF e A
doz gt

WEEAF——10, 16, 20, 25, 30, 40, 50 mesh FHULHEFS Ab-3el MESHoLTh. 20/25mesh
o %A% 20mesh® FAehs 25meshd F35H Eobe WRAEE ekl o

B (0)—Woodruff 59 o] 33 Qurdlal A3 whgg Wy, & 5089 A&
orifice] A7 o] 1.25cm T5 funnelo] $-& 3 423 graphg=| Aol dem EololA HAWE

TA7el 444 pilez L ol Aok w7 r& ZATHe] vhirAel o4 AR

bl

e

m ‘m

g=tan™1__

.
SR BE (p,)—30mle] pycnometers} benzene(d: 0.879) Ah&3te] ©oF oge] shale 3
5] wro} @ubAal pycnometery] %53 Vol £t 4314 pycnometerfye] & %

Q5= A Est 45 -8 B
WBE (o) —Marting? 9] w¥<l Fonner\””—é- Apgaiel. 5 30ge #3 & Imlestol

5% 100m cylinders] 95 2omigolo| A B £ AN 2088 220A L2 Ad

wabA 7l B9 HEE ¢je] Vmlzl stz 2 FAIE Weolehd vhg- Aol o AAbddeh

1"
o=y

gw&(ﬂmerspare>"‘— JartinE-9 2] A 2] of &3] MR 9} iy O ny ekl of,

O

g
R () — Willis570] 2% 4945 3 olemA Y715 AHg3ksleh F 20/25mesh
9 #7 S g& HAEo] Wz 90 rpmoE 3037 HAAFF 25 meshd = HHHF EE
2% s gol el okg Ao} 9&] A 4bgtet

€interspace ™

— 5 %
I S 100




December, 1974 # 4 & Ef 239

Hd ol #8H3 o]l W& thiamine nitrates] k& BrCNel oj3h -y oz 2 2Fsh gl

REAEER
WESH—— 1o Telx4dshele] Aol AA Ars Ager awd o 40
bt Fgsbele] A shgldlsh @ om hand shakingmhe 2 Myl data BE

bbb et R
AR S B~E 2 2$ FEaeT Aol o FFMGnE 90%0] o] 20/30mesh o] 3tz
Fo WESHE YE 2 glen o)A microcrystalline cellulose2] 4§ Zofe] ok
6] % sharpdt 475 2aloh(Fig. 1. 2 2 A7beke 339 $255& s 2
A 5] o] of gheh,
BILEEe o) FES A 7] X o) 3k Woodruff gVl o3 1%

osci-granule 2 Pelleter®] screen size ulsho] w2 k4% Fig. 200 Z7]ateh

t00
80
8 "0‘
60} g
=
Z 60}
5
32
z — 16T e E
§ 40 —e- 50,0 */e -
=4 —o— 16.9 %/ o 40
?_’ L2
- z
k=1
N -] =2
" a0 S e — LOa
N 20 —— 09 M
—0— 07 M
¥ oscillating granuie
40 10 20 30 40
10 20 30 Porticle size  (mesh)
Particle size {mesh)
Fig. 1—Effect of amount of microcrystalline Fig. 2—Particle size distribution on different screen
cellulose on particle size distribution. size and granulation method.

wRE——Ad G 2 HskE Fas et BWESEEEEF] 98 Jge dAs
e}y (Table I, 111), 3] osci-granules}e] ] alz Rt} FEAL BAE A
el F=9) F(Table 1D).
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Table I—Physical parameters on different formulation for 20/25 mesh fractions.

P dszn R A A B nmb,g,ty
6(%) pg(g/ml) pe(g/ml) € interspace
A 22°43' 1.350 0.833 0.383 <1 0
B 23°59 1.323 0.833 0.371 <1.0
C 26°41’ 1.323 0.810 0.388 <1.0
D 25°017 1.378 0.857 0.378 <1.0
E 1

23°46" . 367 0.833 0. 391 <1.0

Table 11— Physmal parameters on dlfferent granulatlon method for 20/25 mesh fractlons

Granulation Repose Granule Bulk Void
method angle density density porosity F%%b/ll)lty
0( ) pg(g/ml) Pb(g/m]) € interspace
Ext spher process  26°41’ 1.322 0.810 0.388 <1.0
Osmllatmg pxoce@s 36°33’ 1. 366 0.392 0.713 8.5

AL BMMCTEN BWHEEY FRAE 22 Woodrf £99 A A
Conine? ] A%e] 7 Aol ARmA] 47 s A 4 1EL 27
955,

Table III—Effect of processmg condmons on physmal parameters for 20/25 mesh fractions

Processmg Repose Granule Bu]k V01d leee
design angle density density  porosity F;‘I(a;’;m Particle shape
0(u> Pe (g/ml) Pb(g/ml) € interspace °©
C—1 29°367 1.334 0.750 0.438 <1.0 Mc()istly rod shaped with rounded
ends
c—2 27°53' 1.288 0.750 0.418 <1.0 Mostly dumbbell shaped
Cc—3 26°34/ 1.360 0.779 0.427 <1.0 Mostly dumbbell shaped
C—4 26°19 1.335 0.789 0.409 <1.0 Lack of uniformity
C—5 r)5‘° 7’ 1.323 0.810 0.388 <1.0 Falrly shaped

W Mamer KFe) Flitk(packing property) & vEpie MEESL 2EFE
capsule fillinge]} 7] e} jE#o] 9lo] VA FE 2ebA HFE 5 9ok
EiRE—IRE7E THAY osci-granuled ol HMER R =& RS Veb A
Hhel BBt AgdFE gokxle kel dnp(Table II, LD, o] = kol B 2
Beol —} Zefigce] MERGRE debd ok
EEIREE 3 HHRAE—Osci-granuleo] 7] 9] 10%4 9] vl&% & zt&d] ube) Marumerizer
E A BRBRERS A 1%viwter ol Hkel TR EE Y A% Fod
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Fig. 3—Dissolution rate in different medium. Fig. 4—Effect of amount of microcrystalline
cellulose on dissolution rate in simulated
intestinal fluid.

A gt A~Eel da] A-dae Addor shgr BEMKM A F3Ee Wit
fEZ A B3 A3 microcrystalline celluloses] & 7hw)-go] ZF78e5 HEHEE ol 2z
microcrystalline cellulosepfiin) 49 HRE-& MG kLM 2 bioavailabilityE e #
% A5t Feh(Fig. 1),

FEH—FRIAL Q5 TA2E MASke] O vitaming EgEe 2, ¥-gA 2 microcrystalline
cellulose & pEfslel M0yar BBEELS MIEST, 7oA, MRmE, G, oEx, %
HEES vladest A oSt e ARL Jdgih

1 Microcrystalline cellulose®] jE7jltzso] Zrl3h=2 WLHE o] fEES s sharpd) A
U ez $E555 sekxleh

2 Ak AHEHS AL fhEREk e} A2 FRol 0% F9 v E gte

i3S



242 & % PR RS ERERT Vol. 18, No. 4

v ko] @ TS 1%l e wEEE e YlEh
3) 33 # Z microcrystalline cellulose® MH—ERIA L TRl g BEER S +54
o FR o] S mE sEe U P FMG A2 WA At S d

!
{

X R

A.D. Reynolds, Mfg. Chem. Aerosol News, 41, 40 (1970).

J.W. Conine and H.R. Hadley, Drug and Cosmet. Ind., 106, 38 (1970).

D.E. Fonner, Jr., G.S. Banker, and J. Swarbrick, J. Pharm. Sci., 55, 181 (1966).
C.W. Woodruff and N.Q. Nuessle, ibid., 61, 787 (1972).

I.M. Jalal, H.J. Malinowski, and W.E. Smith, ibid., 61, 1466 (1972).

Martin, A.N., “Physical Pharmacy,” Lea & Febiger, Philadelphia, Pa., 1969, p-488.
C.R. Willis, Jr., G.S. Banker, and H.G. Dekay, J. Pharm. Sci., 54, 366 (1965).
“National Formulary”, 13th Ed., Am. Pharm. Assoc., Washington, 1970, p-802.
“Japanese Pharmacopeia”, 8th Ed., Hirokawa Pub. Co., Tokyo, 1971, p-844.

©w LN



