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Effects of Some Factors on the Preparation of Spherical |
Particles by Ext'rusion-Spheronization Processing (II):

Preparation of Sustained Release Ma_atrix-Spherical Particle.

KQng Chéon_l Lee, Shin Hong Min, Svhin'gHi Rhee, Young Bae Kim*

{Received Feb. 7,‘ 1975)

< Extrusion-Spheronization. Processing (ESP) was applied to preparate
sustamed release sphgncal particles as a form of matnx spherical particle
(MSP). '

J dil-methylephedrine HCI (ME) was the drug chosen and several dissolution
retardants and binders were selected to estimate a relat:vely good formulati-
on on this purpose. :

The effect of physicochemical nature, concentration, and solyents,'of these
dissolution “retardants and binders on regularitir in shape:of MSP and in
vitro release rate was mvesngated The effect of partncle size of matrix '
particles was also evaluated.

- It s, therefore, concluded that this' Sy would ~be a relatively good
preparatlon method of sustained release MSP of ME which has the. sustained
“action of abOut 5 and 8 hours by formulatmg of ethylcellulose and ethylce~

Hulose- paraffm as a dissolution retardant,,;respectwely, and then ethylcellu-
lose solution of 80% EtOH is recommended as a bmder

» Dong -A Pharm, Co,, Ltd.

* #—#. K.C. Lee, S.H. Min, S.H. Rhee, Y. B K:m and C W. Lee, Yak
hak Hoe Ji, 18(4), 7(1974)
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R ALY B —AC = pan coatingEE®™® o] Fifso] gor) B mi-
cro encapsulation flf7"9 9] @ ko 2 multi orifice centrifugalgk!®'?, spray congea-
linggk'*™'®), polymerization:!e™1" o] A#like] FEMS o] Zifid BERE 2ko} o] F
JigEEel A 2o HRMo s EHal RIEZ Qo steh

ZelEe FESE BH-BBLITES ™ HFRARVEEYEN EATEES B
7] $18l dl-methyl ephedrine HC/(ME)& #F3Ec 2 3}+ matrix spherical particle (M
SP)o] Bikel 9lo] EES] MM HEM U RMEKE Sol HEBIKREM: in
vitro i nl A& BHE ki st

B B 5 &%

#¥l—-dl-methylephedrine HCl (ME, KP 1, 100 mesho}3}, Tanabe), ethylcellu-
lose (EC, Wako), paraffin (mp. 56—58°, Wako), poly-vinylpyrrclidone (PVP, NF
13, Rhome Poulenc), eudragit-retard-1® (ER-1, R6hme Pharma), cellulose acetate
phthalate (CAP, Estman Kodak), hydroxyl probyl cellulose (HPC, Nippon Soda),
castor oil hydragenated (castor wax®, Yamanouchi) lactose (KP I, 200 mesh),
microcrystailine cellulose (avicel®, NF 13, Sanyo), Hfh %;ﬁ@?ék&.‘q EtOH, n-hexane,
trlchloroethylene A

2BR ¥ —Erweka (all purpose type) equipment (ERWEKA), ECK—peIleter
EXD-60, marumerizer Q-230 (Fuji Denki), dissolution tester (NF-USP type, 'ERW
EKA), VIS-UV spectrophotometer (Hitachi-Perkin Elmer 309)_, pH metef (Coleman
39).:

RBHHOl RS U LSS E—IESEERMEL . ME 50g, lactose 100g,  avicel
250g% daerstel HIMY ol iesho] BUishel ok
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ii) MSP: WA ¢ Table 1, Ish ol BEHL 449 48 WEHES method
A, B2 %o} scheme [.d] FxRYrt Method A, B 3t3] matrix particle (MP) 3!45%
Iﬁiq- MSP #iEE 9% Eﬂi—'ﬂiﬁﬁtlﬁi°i L+-r°171 ek

-~ METHOD A METHOD B
- : dissolution
‘ ME . retardants. - _
; I = raffin
: melting or soln. *(430--80) pa ?
& ’ . of 95% Et OH org. soln.
k] —— suspending— ’ susper':ding
g cooling of evaporation evaporation
& . L : .
size reduction*- . size reduction
(#30-50) ) (#30-50)
. N - l i
& MP R diluents .. . MP .
s [P R ~--miXing
& T
g k binding soln.
kneading

extrusion(ECK-pelletér;‘ 1.0mm)

spheromzatnon(Marumernzer,
| ' 1050tpm » 5min,)

MSP of ME

Scheme 1. Preparation 'methodsjI of sustained release MSP

in vitro BB —— K% : NF13 dissolution testerd FHsI AL mmsPW)
500miE ¥ ¥ 37°%1% ML ME 40—50mgel HfEsl= MSPR diskpyel W& ohe
60rpmo = lﬁfl’aﬂ B ¥ & ATBHEJPW) 500mle] §A F—HEEo 2 75 etz

ARlth %tﬁi&ﬂéﬂ'lr —ERHE HfEe2 & SmlE H’Ksﬂ mllhpore SMeoz BB AR
‘ oz {ﬁﬁﬁﬂ'ﬂ F &= i%’é?&% Inste AIEJ&?&J |e —msiA woh i) MERR™ :
ﬁﬁﬁ?‘i 2m£-§- ‘50ml ;tﬁ%tﬁ’“‘ﬂ] ‘é:ﬂ.s 10% Na,Co; lml_Q]- 3/ KsFe (CN)s 2mlE ing
o 30° 7J<%J:°ﬂf‘1 20531 HEE # 2L n-hexane 20mlE ¥ IRl BEY
Baa s n—hexaneEﬂl A ste] 24lnmel A EBEAE BB BAEE e g ME
ERE {ﬁﬁv}‘# I'J-—-#iﬁ?f '6}°='I ME%% rd‘ﬁﬂﬁ}
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Table I. Experimental formula in METHOD A unit; grams

Rx. No. Al A2 A3 A4 A5 A6 A7 A8
ME - 8 8 65 65 65 65 50 50
EC 2 ) 10 20 40
o HPC 2
= castor wax® 80
§° CAP 10 3
& ER-1® 1520
lactose 240 180 360 100 100 100 100 100
g, avicel® 80 80 250 250 250 250 250
S EC 15 20 30 40 40 40 40 40
_ HPC 15 20

Table II. Experimental formula in METHOD I. unit; grams

Rx. No. Bl B2 B3 B4 B5 B6 B7 BS
ME 50 50 50 50 45 - 50 50 50
E EC 40 40 25 25 40 25 25 25
g«s paraffin in hexane 20 50 i
a in CICH=CCl, 20 37 37 %5 50 75
lactose 200 200 200 200 200 200 200 200
avicele 150 150 150 150 150 150 150 150
[« 9
2 EC in 95% EtOH 35 30
g}g in 80% EtOH 30
& PVP in water 30 30 30 30
water only gs.
BwR YU B

(el MPMiH™ & JME2 Sh o| o) MSP 8ol WURE #Hsi7] %) scheme I
3} zo] method A, Bl Fike S sg1om %ol Biel Table 1, 19 BEES
& feRsisieh



March, 1975 = . G A % 8 A | 15

Method A.

MES +8o 2 53 HtLE=A BC, castor wax®, CAP, ER-/, HPC $8 B
=t BAWE WS #AME EC 9 EC+HPCY 95% EtOH#Ke Hmsder
% HEUEEmS IR, EEELE MPHIEA MSPS in vitro WIMRA oAt BE
¢ Fig. 13 ek
_ HimEREH ——Castor wax®, CAP, ER-lo] Hs| ECs} ER-I+CAP/} EHFY Ao
vehston) s ECY @RMEE BEA HR(PrACG~AS) ¥l o) 1/280) HERel
gk | | |
MPHigE——PxA74] o8] MPHEE 30~50meshs} 30~100mesh 2§i0 2 }po] £ 4ol
W@ MSPE Bifiste] WINEER HWT &R, WH- SEMe BERE vehd KE, %
e 30 B0l WERAT (PxA7, A7(430~100)).

CBUEe] AR method A Jihel Al ol el 1/289) ECE HigitEM= sha MPS
S 30~50mesh2 BEITORA in vitro WIMAERGI A SR BES HEMREE 2T
ME<] MSP g{;ﬁﬁ _ﬂgg%}ﬁ t}.

700

{X

Cumulative % drug refeased.

-
o

ST 2 T F 5 @
Time in hr.

" Fig. 1. Rate of release of ME {rom MSP:(Method A.)}
key. non-sustained particle X, Al. q,'Az. O A3 A, A A, NS. @, AG. W,
© A7, [N, AT(#30~100). (B, AS. ©
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Method B.

K Ems=A ECe paraffin®] combination HEE HE sty Al Table. 28] HEg
BHE fERet onl FBgol paraffing] Wigel RAMZA ik, PVP k¥t ECHLE
o) &K Fo| in vitro EHE v1AE $EE KIS o] Fig. 29 2Ach

700+

90-

% drug refeased.

Cumulative

2 3 4 F ¢ 5 %
Time it hr.

Fig. 2. Rate of release of ME from MSP (Method B.) |
key. non-sustained particle X, Bl. B2, B3, B4. B6. B7. B8. O, B5.A

paraffin R ——Method Ae] ECE% Rt BEEY HIHES 2R o0 (PxBl)
paraffin HRES £l ol 12802 FAsisich (PxB6~BS). WME n-hexanest
trichloroethylene$ HiiSstgl onl in vitro ySHE S dTMistgl o trichloroethylene
& BATe) MPRIGTHE E HRsA (PxBl, B2). L '

#dm——950 BIOHS ECue &M= (M EcOHS mutz Hal TAgeh plastic
mass®] WKl FolA HRMERKRl Aasas MESH/E SEE = GEe e
D EAMEA MK " PVP k¥siwist Mg ECai=4 80% EtOHS REHEE #
Fstaeh. 1) K BCE MUBEhA 91 mAkto R @astdch BRpEKES miEs
S evhein vitro VML 4N BIER ST SIeH (PxBS). ii) EC W ; 95% R 80
% EtOHE ECHIL= (JHRS Hp#ikike] ksl ool Hifthie MEe @A gt
(PxB4). 80% LITY EtOHoiHE- EC9) wfinthol AREsl A}, iif) PVPAKYAT ; in vitro ‘E‘
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WE = 80% EtOHe] EC #fRst Efisht SETED BWELEkit] BT
(PxB3).

B bl #iadel ote} ECe} paraffine] combination %Re ¥ E= e method B T
whel 3ol disl 1/284 9] ECs} paraffing M= @Jista 80% EtOHe ECH
W GAME WSl in vitro FINEMAA SIS RUKEEMMHRE 2+ MES
MSP #4i#71 wTaEsiel o

BH BB LES FEFERPERRM MSP Rtk ERAsY 9138 RE= #Ee
FREENS BAKE Ao MEs] MSP BUSFHEMS BEfels] A8 o5 Bkl
S AW R, AR, W % MPRE So MSPe| BMEKMKIS in vitro WM
PR ul A BEE BHT BE, o34 ﬂ:‘%ﬁf A3l

1. FHEEEAIE ECo} paraffine] #Ragoln} 2 {Eﬁﬁif %% B o) I/ZE BE
7 BERoIF oo BaNE EC/ @astdeh

2. paraffin 9@ FE&#lel ECY BME: £%4 tx.ichloroethyleneiﬂ- 80% EtOHe] BEAH o
o MPe] i 30~50meshr} ZHEAY6I S o | |

3. EC 9 EC+paraffing Hrigihitm= {FHste] NF 13 dissolution testero] {&3t in
vitro BN A &4 SKRIS} SmpES) RYHEEHPRE 2 ME#] MSP @~} wy
sl oY, |
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