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Abstract

In order to develop controlled release preparation containing pseudoephedrine
sulfate and loratadine, a pellet dosage form was designed. The core was
prepared from using sugar powders and sugar particles by using syrup as a
binder and starch-sugar mixture as a diluent. The core prepared by sugar
powders had good hardness and size uniformity. The pseudoephedrine sulfate
was coated on the core by using syrup as a binder. The?suspension of
ethylcellulose powder was selected as a main barrier for controlled release.
Different types of additives such as TiO,, Talc, HPMC with various viscosity
were added into the suspension. The release profile of pseudoephedrine sulfate

from pellets was dependent on the amount of EC and the additives used.
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B B 46 55 0 BORR SRR R B R T AA SN S % MM e R4 & 4 »
T 2 BB 6 B A2 F & WK 0 808 R A BF o AL BT SRR 4y
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SRR O RR AN £ B ARA EC AR ERHSBEMH - B

e b 4 M 2 o o

L %7

EC KIZER& | B —
EC &% + TiO, B =
EC k&% + Talc By =

EC k&% + Talc + 1%HPMC (low viscosity) BLhm
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AEERBERTHNBELRRS  WABETHKEA R ETRETR
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1. SZo#
()79 £ E&- 54

# #% 500mg &9 Pseudoephedrine sulfate 12 #& &> E# 500ml &4 £ E#L P >
B ® A& 1000mg/L ;R B 89 5%k 4E & stock solution » (4% & £ pHI.2 ~ &
& ~ pH6.8 T 1000mg/L ;& B & Pseudoephedrine sulfate &% 4% stock
solution) &5 stock solution ¥ B BB R B HFHFER S EEE 1 10-20~40 -
80 ~ 160mg/L &4iR & » #1 A UV / VIS B4FRIK{E » U R EHBEHBE

- R IEe e -

PH & # & B IE

1.2 0.0009 0.0002
water ~0.00865 0.0027
6.8 0.0009 0.0008

(2)% & & + Pseudoephedrine sulfate 44
HTERZEBOEREABAT(EREFRGHE4ER)  LHF5E
EA IN @ B8k ¢ 4% 30min » s55428 5B (4 Pseudoephedrine sulfate
60mg -~ Loratadine Smg) & #| % {£/5 A M G T /& 1= 5K R ey 4Tk B (4t
RAGHEBMURGTHABRAR)  BEURBHRIE NG AP R(ARRER—) KB

RN S00ml B P KEESHABEREFRFIRE 15 445 84
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# % # 7§ & z Pseudoephedrine sulfate % 25/ » fmAKZE 500ml 4 #4355
(k=) o % B1F] B 59 4R A 257nm( 2k & Pseudoephedrine sulfate &4
FABRU)ERK * 25 B ERR —EREZ=F Pseudoephedrine sulfate z 4
% » FFZ FubBp & & & F X Pseudoephedrine sulfate &4 % -
(3)3X & &z Pseudoephedrine sulfate & & 447

REEARUAGBRZ » BN EFMAUKER - 2L 02um FLEHE
BREAR  AESEABRE ST M ARAZEYSE SR EHRES
4% 2] 3 & % & Pseudoephedrine sulfate 94 % ©
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(1) B & R 8 SR B R e 4 i °
BAEBE (37C £5C #HMHEFK  FEaps kA 500 ml
BACKE 257nm  EAEAEHiR C SOmpm  BUAREA 10 ml

B 583X 5 #  Toyama Dissolution Tester

@t :
LI e
, J
KisHFESL > 4 10 min
d
BRI N\ 4 Bk 500 ml
J
ELAMHBET ERME  SHRBLE
J
BEEATAS > HTF 20 min
J
BREREFR - RERERS
3
AT ENEBEAE P B LS E B A ~ A $HERAE(ER 10ml 44 10ml)
3
MW EZERA 02um FLR S EIEBE
. .
B UV &

3

REFEAKLR
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| [\
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23



B E R 2 EEBILLA RN TET  BUARERERZ FHEE
AR B B A AT BT XA R

ZERAERYEEEES RILBABHRER  RERAZEOIEAEBE
Btz 80% & T & & BRH ﬁ%ﬁ‘?—%ﬁ ' ho b R BEBRRE 0 R DI
WETER > dal 4 T EHNABHABIRERTHER K RWLY B
o

3B RE A

95

90 }
85 _
N
W O1%
2 %0 mo%
R 2T O50%,
M 40 }
1 35 +
f 30 F
| 25
? 20 t
NI
A N1 Lo

1035 079 0665 0505
ERLA/Nmm)

B 5 24 100 mesh #5588 0 KRB BB AR 8 2 i B R 0% B
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HERF AL FER288 PRAEREBR-BH LG GRESH
YEELE > 4ol S AT ©

Botrie loading BE FPHE SRR ERBER 5 BERHAE S
FHRAE AN 35 um s R TIRAEL 65 um 0 ANEHY 245 £
LA#E Ry & & loading B ¢ AL 3R B £ A Bh 7 loading o

ARG LEA RIFHRABMN - £ loading B3 e T8 £R
BE&EH LEBABEG -

BRE B RAAMUAUBEOREN R L AMBRA® » LAk
FR ETHEEXFBET GRS ERAARE  E—FTaRBORERRL S
H#H 5 ERBHELBR TS 0 B E S eERLs8 i > &
SHREERGROED  TABLAHBREBEFEARENREL M4 5%
BB EEAKEERETERMEE  ARBHTAERARERER )
BURERAEBERS BAEABRESRE - B F aABhe Ty
AR KRNI R T & 248 bRy D i ZBE RN TR K
HBBEENSEHZIBREARM BV TR BEIFLERTHRE

T -
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80%
70%
60%
50%
40%
30%
20%
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0o t 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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T RBULARER > THRABSRB AT L FHTRAME G LEITY

R

29



3. BB EEER

Amount (%)

0 1 2 3 4 5 6 7 8 9 10 1t 12 13 14 15
Time (Hour)

Amount (%)

Time (Hour)

130%
120% |
1% |
100% |
90%
80% |
0% |
60% |
0% L
0% L ¢
30% | 7
20%

10% ,"' x>
W)iM —
6 1 2 3 4 5 6 1 8 9 10 1 12 13 14 15
Time (Hour)

Amount (%)

B8 ARy =2 MsEsE  E+¥HEaBbE c A4 pHIL2 - water ~ pH6.8
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{
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9 10 1t 1
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-
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—O— 4%
-X =M

0 i 2 3 4 b 6 7 8 9 100 1 12 13 4 1S
Time (Hour) '

B ERRSR  AR%EATHRRARNRTALETESL P M RATF

LR
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6. BaF NZEFBK

a
130%
120% |
10% |
100%
90%
DS 0%
570%-
3 60% |
< o —
30% —O— 30%
0% —O— 40%
10% —X-M
0% X ;
0 1 2 3 4 5 6 7 8 9 10 Il 12 13 14 I
Time (Hour) :
b
)
2
3
—t— 20%
-0— 30%
—O— 40%
—X—M i
3 W ls;
Time (Hour) :
C
130% !
120% |
110%
100%
o0% |
& 0%
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0% —O0— 30%
2% ~O0— 40%
10% m,*/x -X-M
0% X
0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15

Time (Hour)
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BEBRER ) AEYHEATERABRFALEETE L  AY M AAT
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HEC+# T Talc ZHBRAOAEMERKERRSIE  LHAEBSAR]
Bapfeid 12/ EBERBE LKL Bbs EC P REWmA Talc’ &
BARE LB OBRAEESF > FETUEAN4NEHBERREATE S
B BHAS~12 ) EHBERRRTURS - BIW B~ XARWE
BB Z B AN G FERER » Hetb o HIERKY 1% > 2.5%
B 5% &RAR-H 11 BRETRKSSTFTESIERLHR BRI WE
MTE B 0% BAET AN S I HZERATE LA L EHE 12
IR ERFLRFE T0% 0 @ lagtime L4354 2 RS BT

ArBERAEESTENAERNABRE -
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g

g

3

2

. - 0%

: —0—30%
—O0—40%

[} 1 2 3 4 5 6 7 3 9 10 11 12 13 14 15 |
Time (Hour) :

e e
SEEEBEIREEE

i}\
I

~&— 20%
——3% |
~o—a0% |
~X~M |
0% X :
0 1 2 3 4 5 6 7 8 9 10 U 12 13 14 15
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C
[ 3% i
120% I
T :
| om i
L o |
’g 0%
E % !
E %
I s —A—20% i
| —o-3% ||
| 0% —O0—40%
Lo x=M |
’1 10% / ‘
: "% ‘
I ¢ b 2 3 4 5 6 7 % 9 10 1t 12 13 14 1§
! Time (Hour)

B 12 Afeh -tz s a8E - A ¥EaE b8 c A4 pHL.2 - water » pH6.8
HEEHR ) RAEY%HREATERAAL TS EEETNL  EF M RXT
C P
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HEFE - FE - NAFGEM T AR OHBREREE BB
REFXNAAAFURERS FEARAKUSIrFRAABERLER ' &R
EBREB T TEHREF CABRRIWGZER > R 0% B RLE - BF
WA 2 BRI R B LN 2 N A A RBER N6 AT
RERERE  BRAIWBARF CREL S RARLBRARE 12/ FRHTF
MBRE S FROATO%  MAGLBERTAE L ARRALES

FHARERTFELHZERERK -

37



8. MANZIEEERK

130% -
120% | FA--A—'A'*""'A“""} ------- 2
110% |
100% LIA
90% |1 )
~ 80% ||
= 70% I'
; geo% :
E 50% |,
40% ! -t - 15%
30% |t _.A_m
20% —0— X%
10%
0% X XM
0 1 2 3 4 7 8 9 10 t 12 13 14 t5
Time (Hour)
- - 15%
—t— A%
O 0%
——x—.M
0o 1 2 3 7 8 9 10 11 12 13 14

Time (Hour)

15

Amount (%)

7 8 g 10 1

Time (Hour)

B 13 BRAAZHIIEEEER L FE aEbE c A& pHI.2 » water ~ pH6.8

WEEBE D RA%RAFEREDRTALEET ik

&

=]

=]
oo °

38

%4 MRAT



ATHEOTESHRASY  RINALERERELF 3 NEERATF
RREM @A SRS 8 M ANE R REBKES > mEE 12 ook
BRDGBBETEIV L AR TR E Sy F— 2 > 4 s
MY LRBRFRARLEEHSF PR SO 9D 4 R L 0 SRR #) (BT & A
BERW - RE) FEAENORT—HEFZ  w - 545 GHME
zi%% HBBREREE 13 U 30%HBAR > LBHE AN T g R
BB LBUBRRRBHES 100%E45 T4 LBARFHR > a2
EROBHAAY 10%~80%RTE LB F— 5 » B2 RBHIEEE 2.5

NHEERERE  BERFATEL—5 -

39



9. ZHERITUFARATE RERLER

L 130%
120%
110%
100%
90%
80%
70%
60%
50%
40%
30%

' 20%
i 10% b, 5%, %\
| 0% B |
| 0 1 2 3 4 5 6 7 8 9 10 1l 12 13 14 15
Time (Hour) |

B 14 EREF— BRELEALE 0% THATELERAGLOBERLER

——pH1.2
—{0— water
—O—pH6.8
el

Amount (%)

MR MREAT &L AECARXELAE pH Toh& R -

130%
120%

L 110% |
- 100%
90% |
80%
70% |
60% [
50%
40%
30%
20%
10% |y
o 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15
Time (Hour)

~~

—&—pH1.2
—— water
—O— pH6.8
——M

Amount (%

B 15 pREey = BRELEARE 30%THETELBERGKNFRLER

s MRATES  LCARYLAF pH FHER -

40



Amount (%

—&—pH1.2
—— water
—O— pH6.8
—¥—M

| 0 1 2 3 4 5 6 7 8 9 10 1 12 1B 14 15
Time (Hour) *

B 16 BRES=Z BRESAKLE 30%TETELBRBK{ABALR

MEE MREATER  REARKEFRE pH FTHH&ER -

——pH1.2
~—O— water
—O— pH6.8

0 1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15
Time (Hour)

B 17 BRE D BRRESPARLE O%TETELFERBRGFRLER

Bt MAEATERL  REAREZ R pH THH&XR -

41



130%
120%
110%
100%
90%
80% |
0% |
60% |
50% |
40% |
30% |
20%
10% [ gy
09 BEXS
o 1 2 3 4 5 6 717 8 9 10 1 12 13 14 IS5
Time (Hour)

Amount (%)

—&—pH1.2
=0 water
—O—pH6.8
—*—M

B 18 MREFAE BRELEMLE 0% THETELBERBROGFERER

el MRATER A EARNRFF pH FHER -

‘\
|120% | /K
‘ 110% |

—

0%
& 80%
Fg’ 70%

0
‘ 40% —&—pH1.2
3% —HF water
L 20% —O— pH6.8
C10% | —¥%—M
| 0% &

0 1 2 3 4 5 6 7 g8 9 10 11 12 13 14 15

Time (Hour)

B 19 BREFS BRELEHLE 0N THTELEAGSEOBERER

Ml MRATES A EARYLREpH FHLE -

42



130%
120%
110%
100%
90%
80%
70%
60%
50%
40%

Amount i%) N

30% |

20%

—&—~pH1.2
—O— water
—O— pH6.3

—=M

10%
0% &

2 3 4 5 6 7 8 9 10 11 12 13 14 1§
Time (Hour) '

B 20 EREFt BRELAKLE 0% TRTELBEXDHAGBERER

M O MRATEL  ACARYLARpH FTH&ER -

- 130%
120%
110%
100%
90%
80%
70%
60%
50%
40%
30%
20%
10% | 45K
0% &

0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Tune (Hour)

B 2] BREFN G BRESEALE 30%TARTESFRGKOBRLER

_ ‘Amount (%)

—&—pH1.2
~{— water
—O—pH6.8
——M

LB MARERTERL  RCAREKRE pH THLER -

43



14282 BT AREMNEREMZAE pHETHEHBERER >
TUAERRF = -E - NERApHATENBAREEA — SRR
MAECHEM EYBEERL pHYE > SHEVEARALF HEFETUE
TR EER M TERY I ERCEAGAMARBNGTELSH
B RERE  RAERINAES 10%~ 100%9 R T4 X UE ik &



B8

&

Rk
—

L HEHTAUERET RS T B IR RE » ERE b b
L0%EF A% G e BB B 5 & » R R MRS MUk SR AL -

2. uEh RSB AR BRI L ERE LRI —F
MIGEL  EUBREEOBERAHE -

3. MEC @ FHAEHBREARM  MENHBERERHpH AL -
4. ECH o FaRRY B TIO, B dinit BHei BEiR % » @A Talc 4
BB eg o B BmERKEY “lagtime” €Miv o EEBKUERSTF -

5. BRAOBRFmABRKESSFHPMC 65 gl B Back & -
i HPMC HAotg tb | 8 & B B ey AR B AR -
6. AEYORBR T HimErEe HPMC o5 - RIEia st nsedh g dek

@AY EHT € D) matrix type i

45



=~ #H

I ey & BROAKS EL MM ANE SRR MGEBERK
o BERAHEELALERE ERRIES  FREFER- R RORE
Mo EABBCHRISET T BREAFARHK -

2. AEFBEAEAN S BYARLECRRFPRITAORAST  FRGRF B
ROBREERE - BEELLE B ERS5THEGH REHF—

B EARNERNEREAFAANL -

46



18 ~ 5% UK

1. Berger, W, E., Fineman, S, M., Lieberman, P., Miles, R, M., Double-blind
trials of azelastine nasal spray monotherapy versus combination therapy with
loratadine tablets and beclomethasone nasal spray in patients with seasonal

allergic rhinitis. Rhinitis study groups, Ann.. Allergy, Asthma, & Immunol.,
82, 535-41 (1999)

2. Mendelson, L, M., Rooklin, A, R., Sholler, L, J., Stricker, W, W., Harrison, J,
E., Danzig, M, R., Lorber, R, R., Comparative efficacy and safety of once-
daily versus twice-daily loratadine-pseudoephedrine combinations versus

placebo in seasonal allergic rhinitis, Am. J. Therap., 5, 245-51 (1998)

3. Ransom, J, H., Esophageal retention of loratadine plus pseudoephedrine

extended-release tablets, J. Allergy & Clin.. Immunol., 101, 287-8 (1998)

4. Kosoglou, T., Radwanski, E., Batra, V, K., Lim, J, M., Christopher, D.,
Affrime, M, B., Pharmacokinetics of loratadine and pseudoephedrine
following single and multiple doses of once- versus twice-daily combination

tablet formulations in healthy adult males, Clin. Therap., 19, 1002-12 (1997)

5. g B,eyF E 020392 3%

6. U.S. Patent : 5314697

47



7. Mojaverian, P., Rosen, J., Vadino, W, A., Liebowitz, S., Radwanski, E., In-
vivo/in-vitro correlation of four extended release formulations of

pseudoephedrine sulfate, J. Pharm. Biomed. Anal., 15, 439-45 (1997)

8. Kawashima, Y., NiWa, T., Takeuchi, H., Iwamoto, T., and Itoh, Y., Preparation
of prolonged-release spherical micro-martix of ibuprofen with acrylic
polymer by the emulsion-solvent diffusion method for improving

bioavialability, Chem, Pharm. Bull., 37, 425 (1989)

9. El-Helw, A., El-Said, Y., and Ramadan, E., Effect of Core Modification on the
release and Dbioavailability of phenazopyridine hydrochloride from

ethylcellulose-walled microcapsules, Acta Pharm. Fennica, 97, 29 (1988)

10. Bakan, J. A. (1986). Microencapsulation, in The theory and practice of
industrial pharmacy, 3rd ed., edited by Lachman, L., Aleberman, H. A. and
Kanig, J. L., Lea & Febiger Press, Philadelphia, 412-429.

48



