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Development of Multiparticulate-system Composed of
Sustained Release-microspheres of Pseudoephedrin - HCI and
Immediate Release-pellets of Terfenadine Using Solvent
Evaporation Method and Spherically Agglomerated
Crystallization Process

Gye Ju Rhee’, Ki Chan Do, Eun Hee Kim, Jong Bum Park and Sung Joo Whang
College of Pharmacy Chung-nam National University

Abstract— Sustained release-microspheres and immediate release-pellets were prepared to develope a con-
trolled release multiparticulate system containing both water soluble and insoluble drugs. Pseu-
doephedrine - HCI (EPD) and terfenadine (TRF) were used as model drugs, respectively. Sustained release-
EPD microspheres were prepared by solvent evaporation method using Eudragit RL or RS as a matrix com~
bined with pH-insensitive film coating. Smaller EPD microspheres were obtained when smaller amount of
Eudragit as a matrix material or larger amount of magnesium stearate as a dispersing agent was used.
However the obtained microspheres did not show sufficient sustained release characteristics. About 97%
of EPD was released after 1hr imespective of matrix material used. Subsequent coating of the mi-
crospheres with pH-insensitive polymer such as Eudragit RS or ethylcellulose (EC) resulted good sus-
tained release profiles. Especially EC-coated EPD microspheres (1:1 of microspheres:polymer w/w ratio)
resulted in 375. 73.3 and 92.0% release of encapsulated EPD in distilled water after 1, 3 and 7hr, respec-
tively. It corresponds to mean dissolution time (MDT) of 2.3 hr, which is much larger than that of urrcoat-
ed EPD microspheres (0.048 hr). Immediate release TRF pellets were prepared by spherically agglomerated
crystallization using Eudragit E as an inert matrix and methylene chloride as a liquid binder. Using Eu-
dragit E alone as a matrix resulted in satisfactory physical properties of the pellets such as sphericity, sur-
face texture and flowability. but led to slower release of TRF from pellets than un-modified TRF powder
(MDT of 1.70vs 143 hr in pH 1.2 dissolution medium). introducing propylene glycol or sodium lauryl sul~
fate as an emulsifier brought about faster release of TRF from pellets (MDT of 1.14 and 0.95 hr, respectively).
In conclusion. microencapsulation by solvent evaporation combined with film coating and spherically ag-
glomerated crystallization were successfully utilized to prepare controlled release multiparticulate system
composed of sustained release EPD-microspheres and immediate release TRF pellets.

Keywords [ ] multiparticulate systemn, solvent evaporation, wet spherical crystallization. pseu-
doephedrine. terfenadine
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Fig. 1 — Scanning electronmicrograph of pseu-
doephedrine - HCl microspheres (A) and ter-
fenadine pellets (B)

Table I—Mean Size of pseudoephedrine - HCl mi-
crospheres prepared by solvent evaporation
method with various conditions

Mean size+SD

1:0.5 597+ 269
Ratio of drug : Eudragit 1:1 921+ 364

Preparation conditions

RL (w/w) 112 1295280

% of magnesium stearate 3% 11581232
to Eudragit RL (w/w) 5% 673+251
Ratio of Eudragit RL:RS 0:2 857+300
(w/w) 1:1 6731251
(drug:Eudragit=1:1) 2:0 903280
10°C 720+249

Temperatu_re pf process 15°C 673+251
beginning 25°C 7594242

30°C 7211243

Temperature of process 40°C 673+251
finishing 50°C 7274279
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2). o]== EUD RLel ¥18ted EUD RS7}H 49 4253
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[1¢] x4t 2 EUDRS & ECE B 78S Alg3
A} ok5e] §F0] 4P3] AAHN e 53] ECE
o) Pol st Zu] 1112 A FGS W 1, 3, 7
hre] §&80] z+ 7} 37.5,°73.3 2 92.0%, MDTE=
2.30hr2 Z715te 283 MLassE el
(Fig. 3). ®g §&dg oFd BaAdY Al 14 ¢
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Fig. 2— Influence of Eudragit RL and Eudragit RS on
dissolution of pseudoephedrine - HC! mi-
crospheres in distilled water.
key: -@- Eudragit RL, -O- Eudragit RL: RS
(1:1), -x~ Eudragit RS
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Table I - Composition of coating solution for pseu-
doephedrine - HCI microspheres

Eudragit coating solution

Quantity (mg) Ethyl cellulose coating solution

per one dose
A-l A-TI B-1 B-1I

Microspheres 133.3 1333 1333 1333
Eudragit RS 33.3 66.5 - -
Ethyl cellulose - -

Diethyl phthalate 533 1065
Talc 4.18 8.35 - -
Propylene glycol - 5209 6.65 13.3

66.5 133.3

Ethanol 2605 5209 167 333

Methylene chloride  260.5 - - -

Chloroform - 167 333
100 +
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Fig. 3— Dissolution profiles of coated pseudoephedrine
HCI microspheres in distilled water.
key: -@- uncoated, -O- A-l, -x- A-TI, -B- B,
-A- BT
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Fig. 4 - Dissolution profiles of terfenadine powder and
pellets in pH 1.2 dissolution medium.
key: -@- terfenadine powder, -O~ terfenadine
pellets with Eudragit E alone, %~ terfenadine
pellets with Eudragit E and propylene glycol.
-B- terfenadine pellets with Eudragit E and
sodium lauryl sulfate

248 997} YAt A A2gE 62 FE A
& 8719} 479 Wt GUNE JHN AAFY YW E
AHE-3l 600 rpme] £E2 Rk 3t Fig. 1(B)olA
BHE A7 22 g¥0] vinygy 78 " Axg
F ot ¢talzta s dE s 48R o 4
ato] (39.6° vs 21.2°, 0.286 vs 0.246 g/cm®)H-E4
A=At

w3 AUISHAE PG E£E SLSE H7leHd
EUD E7Hg A}g38le Az ¢ Agug g3F g7
7F Fe FHEYe AEZY & U (1143+222,
8114199, 14054201 pm). o) AHGA A7} B4
ZhaA-Abel 7he] AR E S TAAT)7] giEeg
Azt

TRFEEIC2RE] oHRo| & - TRF:= 29 A9
2] ggo bl A o7t i) &vbalo]
o2 Azx3}7] 48t pH 5013t B3== A= o]
= EUD E€ A2 AMst 78S A2
o AF Aol ko) 5L 71thl vx]R] £}
o] TRF 928} 238 4&°] NAHUY (MDT
1.43 vs 1.70 hr). 23y} S0 ARBAHAZ PG &
¥ SLSE #7138l Az 34l Fig. 40 vehd
vlo}l o] TRFY &%) @3] 7181 (MDT 1.14,
0.95 hr) d3le £94 Hals A& 5 A o)|AL
#7122 A" PG 2 SLS7F nid 1Y 848 5



310 R R kL

A7) g o b}
2 =

SR (AEVET

EPD®] #|&4] vjg+
o

W3 ARNzRE FPst
#47YP4M R TRFT

YA AEHIL, ool @ HAATAVE, A=
BE Q4% % 2ur] UEE S40n 89 UL
AN A3t g e 2ee A9

1. 84 & EPD+= EUD RL £+ RSE g2
Agatel guiFuEos nYT Axd 43 o
o gt gAY M) Badel ek, we Az

AFE-8F SMGE] H]go) Z713Hl wet Ytz 77} 3
vl g7t AR a2y o] Agte 2 A&
Q) HELES A& 7 flflenE pH-H S E] IR
z}el EUD RS =+ EC= Ay dled A4 EPD 7]
Y1rE AxsHu. 3] EPD "ETE ¢ 49
ECZ A3 &3lg W, T/ FolA 187l 37.5%,
3A1Zrell 73.3% 2 TAITHY 92.0% £& He A&A4
HHTFE 4L 5 AN

2. @A2 EUD E& AMgsld FPANzYEo=
g4 bS] TRFY Helg Az o vdg=at
] AA ZtuA =2 AFE3EE 600 rpmo2 wwkE
ZAto g T AU Uz TA &
1 2] AdAde] YT vjHTE A T &
AT =G A, SLSY PGE EUDe 10% 37t
3lo] Aele] HE YAEE 140512010041 811+
1997} 11434222 um= z} 2+ 29 = Qo 3t
AFTHA FollAe TRFY €&& MDT 1.43A1 7kl A
1.149} 095782 GEAZ S "yl Azt
7Fsskdnt.

3. wM FEAANZE X
o 2L Y 7|Pog HFgssen, &nF

2 44 4= EPDY HHTE AMFd|al

ECZ Al¥sld TRF-EPDSF vl 72| B3« &
Aoz, A7l Mg multiparticulate sy-
steme] A =7} 7 Ao 2 oiEt

o 2o
m

II’E
i3
rlo
°l=°
2
12
1
—
=v]
]
i
>

o
rui Mu fo

#A o4&

AEATE 2HFE 23 (A
HeH ol

o] AT 1996 % B
sl ST Aol &Jste] o] Fof

fu

HO

1) Goto 3., Studies on development of phar-
maceutical preparation with the purpose of im-
proving controlled-release and bioavailability.
Yakugaku Zasshi 115, 871-891 (1995).

2) Bodmeier R. and Paeratakul O.. Spherical ag-
glomerates of water-insoluble drugs, J. Pharm.
Sci. 78, 964-967 (1989).

3) Goto S., Kawata M., Nakamura M., Na-
gatsuma Y., Fujinaga K. and Aoyama T.,
Evaluation of the sustained release properties
of Eudragit RS. RL and S (acrylic resins) mi-
crocapsules containing ketoprofen in beagle
dogs, J. Microencapsul . 5, 343-360 (1988).

4) Vidmir, V., Jalsenjak. I. and Kondo, T., Volume
of waterfilled pores in ethy! cellulose membrane
and the permeability of microcapsules, J. Pharm.
Pharmacol. 34, 411-414 (1982).

5) Benita. S. and Donbrow. M.. Effect of po-
lyisobutylene on ethylcellulose-walled microca-
psules : wall structure and thickness of sal-
icylamide and theophylline microcapsules. J.
Pharm. Sci. 71(2). 205 (1982).

6) Matthews, B. R. and Nixon, J. R.. Surface
characteristics of gelatin microcapsules by scan-
ning electron microscopy. J. Pharm. Pharmacol.
26, 383-384 (1977).

7} Goto S.. Kawata M., Nakamura M.. Maekawa
K. and Aoyama T.. Eudragit RS and RL
(acrylic resins) microcapsules as pH insensitive
and sustained release preparations of ketopro-
fen, J. Microencapsul. 3, 293-304 (1986).

8) Boles M. G.. Deasy P. B. and Donnellan M. F.,
Microencapsulation studies on aminophylline
involving spherical crystallization. spheron-
ization and drug loading on to non-pareil seeds.
J. Microencapsul. 11, 55-7 (1994).

9) Ueda M.. Nakamura Y.. Makita H. and
Kawashima Y., Preparation of microcapsules
masking the bitter taste of enoxacin by using
one continuous process technique of ag-
glomeration and microencapsulation. J. Mi-

J. Pharm. Soc. Korea



T GAwEdA=dn G884 311

croencapsul. 10, 461-473 (1993).

10) Kawashima Y.. Cui F.. Takeuchi H.. Niwa T..

Hino T. and Kiuchi K., Improved static com-
pression behaviors and tablettabilities of spher—
ically aggromerated crystals produced by the
spherical crystallization technique with a two-
solvent system, Pharm. Res. 12, 1040-1044
(1995).

11) Goto, S.. Kawata, M., Nakamura. M. and Aoy~

ama, T.. Role of metal stearates in preparation
of Eudragit RS microcapsules containing sul-
famethizole by evaporation process in water

Vol. 41, No. 3. 1997

phase. Yakugaku Zasshi. 106, 60-67 (1986).

12) Kawashima. Y., Niwa. T.. Handa. T. and
Takeuchi. H.. The preparation of function mi-
crospheres of pharmaceuticals with acrylic
polymer(Eudragit) by a novel spherical cry-
stallization technique. FZ< 28T 4 &35 24. 600~
603 (1987).

13) Kydonieus Agis. Treatise on controlled drug de-
livery : fundamentals, optimization, applications,
U.S.A., Marcel Dekker Inc., (1992).

14) Rohm Pharma. Information sheet. “Eudragit
RS and RL, " (1982).



