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Preparation and Dissolution Properties of Oral Controlled Release
Formulation Containing Carvedilol

Won-Sik Choi", Yong-Nam Kim', Seok-Woo Nam' and Jin-Ah Yang'

'Department of Biotechnology, Soonchunhyang University
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o] 2 AU EgAQl Compritol 888 ATOQ} ZAd I1EA}Q1 hydroxypropyl methyl cellulose (HPMC) F+=
polyethylene oxide (PEO)E ©]-&3}o] W= Aojd wEZY A AAE A|X3K\T) 7I2HEE Y= Aojd mjEEA A
Ae] Az A] Compritol 888 ATOQ] H|&¥} XA TEX}O] $7 4 H|E, hot melt coating coagglutination (HMCC)
rocess©] A ol W slEuPBe] WE PAL 9lste] §2AW/IS ARl pH 129] QlF-oT} pH 682
AF7FHAA 2447 53F 37T, 50 rpm—i EEAES AAS 1 754 HMCC processS 283t 2= AlA|7}
oF=e] W& Aojo mie AatAQl AL skich E3F g A FFAQL Comprltol 888 ATOS] H|-&of w
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Abstract We prepared sustained release matrix system which contains carvedilol with Compritol 888 ATO used
as lipophilic sustained release excipient and hydroxypropyl methyl cellulose (HPMC) or polyethylene oxide
(PEO) used as hydrophilic sustained release polymer. Wet granulation compressed method was used for
preparing carvedilol sustained release matrix tablets. When carvedilol sustained release matrix tablets were
prepared, we evaluated the drug release kinetics which is affected by Compritol 888 ATO ratio, a kind of
hydrophilic polymer (HPMC, PEO) and hot melt coating coagglutination (HMCC) process was done. The drug
release kinetics was measured for 24 hours in pH 1.2 simulated gastric fluid and pH 6.8 simulated intestinal
fluid, using a dissolution tester at 37.5C in 50 rpm. Dissolution rate of controlled release matrix tablets of
carvedilol was evaluated by paddle method. We confirmed that HMCC process was very effective to controlled
release of drugs. The rate of Compritol 888 ATO, as a lipidic material, can control the drug release pattern
about the elution rate of 95% and 24 hours delay than that of the normal tablet.

Key Words : carvedilol, sustained release matrix system, Compritol 888 ATO, hydrophilic sustained release
polymer, hot melt coating coagglutination (HMCC) process
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1997 549 of=gdd 484
blocking) SFEZE= Z35A4  A]X 7 (symptomatic heart
disease)o] o2 AM-H oFFo|th ESH YA wt
A7 SR ZFL(intrinsic sympathomimetic activity : ISA)
o glolA 71U AU HALg W} W HAt
A 2WA ARHo] Ve AHH B} olojA|w
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2.1 A

2 Aol AR IEHEES 5 9kE, Compritol
888 ATO%L} lactose hydrater= TFJAFAL, hydroxypropyl
methyl cellulose:=ShinetsuA}, polyethylene oxide==
ColorconA}, magnesium stearate= S} 2FZ, phosphoric
acid, monopotassium phosphateh Sigma AldrichA}, ethyl
alcohol- J.T BakerAl2] A& AMg319 1, 7I2HE
25 mg YRPEAIE (FHETITY detEAA 25 mg Xﬂﬁ

2 TeIste] ARSIt

2.2 A= 77|
AZ = =H-& Mettler ToledoAF2] HG-53 Halogen

moisture analyzer, WEZ A HA|9] EFYL Liaoyang

pharmaceutical A} 2] ZP-8 Rotary tablet press, FA|2] F=
243} nps =40 PharmatesAte] PTB-4111} PTE-E,
22282 VankelAke] VK-7000, HPLC:= AgilentA}2)]
Agilent 1100 HPLC System(G1311A Quat.
G1316A Column oven, G1314A UV Detector)S A5}
Pl

Pump,

2.3 7IZHIZE WENO HEZA HHQ| X
A A

AlE= dRgA 9] 13] 5872 12.5~25 mgo]al
S/l meh 19 13] £ 23] B85k Aoz Fof 9l
ok wpEhAl, 1Y FHof 587 50 mgoe = SRk
GAERY S A EAS VNS E A =4S iRt
O EH 24A17F FRF AR WEdYS 7= WiE
gx FAE Axstr] ot 204 = A34
9 HEAlo] BPAE AHste A @A 52
gsto] FAE Azxskdek e 99 A%
FAEL RFAEY HlES & 13 Zo] AAsh
Ao g stoleg wrEAe] MiE"A AAE Alxst
AL BExlgFo] 31 HE7} 100,000 cps ©JA; EH=
HPMC®} PEO 59| Al 11EX7} AREETH11-14].
o7]of 7t2HEE HEAo] EHA FAo AFS =
Sft ATHAISt e AAle] 7] wEe] Alo] <
39 SH= HPMC i PEOS] X2 ALgS A4l
lste] A AzAtel A A st 7S
ZF2 10, 20, 303} 40%9] H]&R 3L, AP Y
A& AFE-E Compritol 888 ATOX 28%, AA| 0] Zeke
ZAs517] Yot Q] lactose?} magnesium stearate=
Wz TAIAT. SEABE Bolol He] Whulg

£ 30%= 391 tjEEA AA o] HPMCLF PEOE 3
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Fodo] whsiol okme] 27| Wl FAe el
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Bk 2aab)o] golsitt. uekal 712 A A
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ZHEHEES Fthe AAlel HEE AAY Alx B &84
(% 1] 720D FEA0] HEZ2: Ao 14 2.6 WEHOIE HEZA HAo| AR
Formulation (mg) WEAlold tELA AR Az s2dse) g
Ingredients A group B group e T obte] UNHAl AR oSk v
Al A2 Bl B2 A 0.1 M QIARgelo] 0.1 M QlAto|iztg §olS 7)a}
Carvedilol 50.0 50.0 50.0 50.0 o pH 2.00.2 ZA3} QAL 3} ofehe-2 50:502)
Lactose 17.0 17.0 2.0 2.0 H|-EF HPLC 44 o]SAMS A Z5lgc) 2 7124
Codpritol 888 450 450 600 600 98 2FEY 50 mg FUsH Fste] o]FAOR &
— alstol 0 v} EI5% EEoE AL I 19
gMetolose SR 45.0 - 45.0 - Jog Azt Z47te] AAE HUE we ¥ 7iEHdY
OSH) 2 50 mg SFLS Fato] 50 mL v AZeiazo] Y
PEO = = O =
SPOlyOX, WSR _ 45.0 - 45.0 olede ¥ F 233 Y v|oA 2087 Hgstal
03 2087 S F o] 4 ofstsle] Holow AMgICH
Magnesium
stearate 3.0 3.0 3.0 3.0 b7 2EAE
Total 160.0 160.0 160.0 160.0 g E= |'=
Aol =2 Ao B4 et o 8%
AleH A 2¥(paddle method, 50 rpm, 37+0.5C)of| &3}
2.4 WEMO HEAA T2 W HHQ| HMZ .
o AAIBFIT. ATSIUGH 12)3 Q1 EA(pH 6.8)]
7I2HdE WEAo] EYA 9o Az & 19 Apea

240 wet 44 B AxsIGo, AP

£ B oS ARSItk ATIE(AL A2)9] ARl
204 23 A (lipidic material)Q] Compritol 888 ATO2]
A 45 mg(28%) 22 skl TtEHEES o

Z stk AlAAlYl= HPMC 45 mg(28%)3t
lactose 17 mg(11%)S, A2 AA|ol+= PEO(5000K) 45
mg(28%)} lactose 17 mg(11%)S 7}5to] slo)Anj=mH]
Aol A ollebE&S A&t FASHA £t g &
40~45Co A 4X]7F Bt Azt ARZFFO] 1~3%7}
g 24t dxE HHES 20342 Al}ste]
magnesium stearate 3.0 mg(2%)E o] =313t 57 ey}
o] FA9] HLE7}t 5~6 Kpo] HER WEA o] mEXA
AAE A|zsHFLE B 1E(BI1, B2)& Compritol 888
ATOS] AREEE 60 mg(38%)= 117gskaL of7]of 7}=H
95 gol & Este] BIAIAlOle HPMCE 45
mg(28%)T} lactose 2 mg(1%)=, B2A|A|oll+= PEO(5000K)
45 mg(28%)1} lactose 2 mg(1%)= ¥ & Al A2 A
Aot 22 W or A|xskich

x
S
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o]

2.5 HIEEX|0{S HEZIA HAQ HAE
FEA o)y e ZAE B o F 204
o] PTB-411 ZX==%47|(Pharmatest, )& AR
S 245907, W 65T} 75ColA] 3AZFES 1)

te] AlzE AAES zF 2084 Hste] =AY

o P'L mlo Jl)"
N
Ny, o

A EEAFS AAEIY o, 829 900 mL&

of A=W 49 A olgte] AL A
ek e vle] el Azkel] s mLAS Fska e
o gzoloz msdch A PAL 045 m

membrane filter2 ©]3}3}o] 285 mmof|A] =431t 2
Qo] mE AFe 35] yk2 ARk AFel gofe]
Z@]= mean + SEMSZ UERY3C
statistical package, version 10.0 SPSS 57:]]i1z1]
0]-83}0] one way ANOVA test &
04 p<0.05°14 o4& ASsIATh

Windows
ZFE W

Dunnet's t-test 5}

3. du}
3.1 WEMOIE HEA Hilel AE
HMCC processo]] 2J3+ HF=&A|o] F15 v|w AZ3s}
7] 9J5te] Aol gAgt AA2E 65T = 75CollA

HMCC processE A% HEAo]F WELYA YA Q] A
= =435t A3 & 23} Zo] FH 5.6 Kp, 15.9 Kp} 16.1
Kp3ith. 65°C Ei= 75Col|A] Aest FA7} Ao A A
23k A Et 10 Kpolit 2ol & vrebiglct EE 65T
oF 75Coll A A5k A9 HE+= 0.2 Kp H=2] HA}
2 A9 dAstA vebEth. HMCC processE A%l A
©] 7% HMCC processS A2|A| k& HA| BT} Awrt
Eolx|H, 65Col4e] 2rois Ao Asaitrt A
o] UAF Aoz vehyt).
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[E 2] 7I2HEE mEHA A9 B

No. Room Temp.(KP) 65C(KP) 75 C(KP)
1 59 15.6 15.9
2 5.0 15.3 16.0
3 5.6 16.2 16.3
4 49 16.5 16.3
5 6.2 16.5 15.6
6 6.1 15.6 15.8
7 5.7 15.9 16.0
8 5.8 15.8 16.3
9 55 16.2 15.9
10 53 16.3 15.7
11 5.6 15.9 16.8
12 6.0 15.7 16.5
13 59 155 16.4
14 5.6 15.9 16.3
15 5.8 16.0 16.6
16 5.5 16.0 16.2
17 52 16.4 16.1
18 5.1 16.5 16.2
19 5.8 16.2 16.0
20 5.3 15.8 16.0

Average 5.6 159 16.1

3.2 HENOE HE=HA HNQ| &

Al A2, BIZ} B2 Aol 4] 7t2HdSe] g
99.8%~101.3%E Lhehhgich. vl=epA(USP)2] 9
Aol ol FAE gk, A AP RSD=6.0%,

rr

.

85.0%< X =<115.0%0]c}. o] AFoA FFFFdA =4
A7} zHzko] Aol tigt A EEHAHRSD)E= 0.3%,
FRA(X)E 1004%2 Lhephelet

3.3 FIZHILE LR 2L}
zigE $EA o] uE

g ARAGHZHEE 25 mg Fete] vng

129} pH 6.8 §Zolx] 82N TS AT 1 2

3} 219 17} o] AlgkEk A pH 12014 902 o]y

90%o14}, pH 6.80014] 6213b0] 75% =7} 85 HT.
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Dissolution Rate (%)

—a—pH=1.2
—=— pH=6.8

00 10 20 30 40 50 60 70 80
Time (hr)

[2 1] pH 12 Q1E4} pH 6.8 Q1Felo] A Algk
= g7 25 mgo R HEe] TlEHEE 858,

3.4 HEMOY HEEA MA <2 B25HI}
3.4.1 HMCC processE O0|HE%H WEH{E Of
EZIA HAEol EE7S

79 23} 19 3004 65TolAe] 8EAHFH2 pH 1.2
SZdoA] Al A= 1ATE 45.6%, 4A17F 89.3%2} 64]
7+ 953% o0 11 ool 953%= UHEH FAIE
Arh. A2 A= 1A7F 40.5%, 4X]7F 86.8%2F 6A]7F
94.5% ¥ow 1 ¥ §EEo] YAsHA A=Ak Bl
HALS 1AI7F 25.6%, 4A17F 72.9%F 6A17F 85.1% AC
o 71 o|FoflE= 953%=2 YA FAEIch B2 AlA|
= 1A17F 23.1%, 4A|7F 69.4%2}F 6A17F 82.9%S LERY
ek 3L pH 6.8914 Al AAIE 1417 35.8%, 6417t
68.6%, 14A]7F 82.9%9} 24417} 83.2%, A2 AA= 147}
31.8%, 6A17F 64.7%, 14A17F 79.8%2} 24A|7F 82.1%, Bl
AALS 1217 21.6%, 6A17F 56.4%, 1447k 75.5%2F 244]
7F 79.5%, B2 AA= 1A17F 15.9%, 6417 51.5%, 1447}
72.1%2} 24A17F 78.5%9] §&ES UEhHIth 479
A3}, pH 1.2 §&N ATIFAA AlZ A2 AA|9] §&5
o] H|5=3k9l L, BTEolA Blxk B2 AAS] §&E°]
ARt o ATIETF BTE AlAl AtelolAe] &2 2
AIZERE ztol7E U] Al&bste] A 15% A=l §&
E 2o|E BFon o|F 8AJ7te] ALPHA F A Ao
o] 8&E HAT} 5% o= EoE9]r] pH 6.8 &9
ol M= ZHtoll = A9} BIE AAIES §&E°] 5% oW
o] A} FARRE SEES Uehloy, FRte s 7
52 A HoA FHd) 15% Jzo] HAE Yerfda
12A17F 0|52 8-EHA7} 7HAsYch A9t BIE Alo]
o] $EES v|udt 23, FUst OF YoM 8&E
o] Hapr} AA] 3 AR H|=3E SEES Bk A
o} BIF Afolo] §&ES v|wsie Ayt pH 1.29} 6.8
S BT ARTE BI1EO] 10~20% H& oFE W
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2L Yok ATAC B2Y AA) Ax 2 §EEY

Zo| Aojslglon HAHS] WEAe] A7k 212} 64]
24} 10417F A=}

3.4.2 HMCC processE 0|&8t WEH0{E HHE
gA HEel BEHS

3 19 A g} AxE Al, A2, B1¥} B2 4%F9]
HMCC processo]] W} 2+ 65Ce} 75CE 24 AX &
Hol 4 3A7F Bk B3 F ALOR A pH 129}
68 2G| 24A7E Bk §ES AA|sko] HMCC
process7} 712 u[EE }EAolo] vlA= FFe vlwet
AnE a9 4, a9 5, 29 63 17 7ol YERRITh
|&4 %= HMCC processE 2-83F AAol| A 2Fz9]
EAlo] A7 A8 2 AA oA Bk TA e
wom 65T} 75T oA ZH2 HMCC processE =343t
AA Ateloll= WEAl] &7 AAl= 4~5% FE9
2ol g Ut St

1200
100.0
§
T
©
o
c
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=
2 —— A
o . A2
——B1
—x— B2
0O 2 4 6 8 10 12 14 16 18 20 22 24

Time(hr)

[32] 2] pH 1.2 Q2N A Al, A2¢} Bl, B2E UrEhd
HMCCIHYo| gl= 7IEHEE WEZA FA Y
8=

120.0

100.0

Dissolution Rate(%):

0 2 4 6 8 10 12 14 16
Time(hr)

18 20 22 24

[ 3] pH 6.8 313704 Al, A2%} BI, B2E HE
HMCCHo] gle 7I2HEE mEHL A<
Q=
o =-

—— A1
—=— A2

Dissolution Rate(%).
D
o
o

——B1

——B2

16 18 20 22 24

0o 2 4 6 8 10 12 14
Time(hr)

[33 4] pH 1.2 1F9]HollA Al, A2¢} Bl, B2E Hehdl
HMCCTH(65 00 SRRt % =g
RECE >

1200 1
100.0
,§
3 800 r
T
[a s
5 60.0
E
2 40.0
[} . B
a —— A1
—=— A2
20.0 ——B1
—~— B2
0.0 : :
0O 2 4 6 8 10 12 14 16 18 20 22 24

Time(hr)

[33 5] pH 6.8 Q13 ofA] Al, A29} Bl, B2E UERH
HMCCHA(650)& 33t 7I2HdE WEY
2 A9 85

120.0
100.0
% 80.0 r e -
< A
5 600 T
E
o
@ 400 r ) —— A1
& /) e A2
200 |4 ——Bi
B2
0.0 :
0 2 4 6 8 10 12 14 16 18 20 22 24

Time(hr)
[O2! 6] pH 1.2 2154 Al, A2¢} Bl, B2E Yehd
HMCCHH(75C)& 4343t 7I2HEdE HEZ
& A9 8&.
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Dissolution Rate(%)’

0.0 "l I I I I I I I I I I I
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Time(hr)

[32 7] pH 6.8 1370l A AL, A28} Bl, B2E Lehdl
HMCCHA(75C)S 3T 7t2ddE HEd
2 A0 8=

2% 63} 17 TolA mi= ule} o] 75T 2] pH 1.2
G2 Al A 1217F 23.5%, 6A17F 63.6%, 144]
7t 85.7%%2} 2417t 96.4%5, A2 AA= 1A17F 19.6%, 6
AlZF 59.9%, 14A17F 82.5%2} 24A17F 95.2%9] 8&ES
LR QIe). Bl AAI= 1A]7F 15.9%, 6A]7F 50.8%, 144]
7F 75.9%2} 24X|7F 94.2%=, B2 AA= 1A7F 11.1%, 6
A7t 46.5%, 14A17F 72.1%2}F 24AX]17F 91.9%9] 852
UERZIEE pH 6.8 &A= Al AAIZE 1AZE
13.7%, 6A17F 50.9%, 14A17F 75.3%2} 24A]7F 82.5% %5,
A2 AANAE 1AZF 10.9%, 6A17F 47.6%, 14A]7F
71.7%2} 24A17F 81.2%2] 8252 Hth Bl AAA]
= 1A7F 5.8%, 6A17F 36.3%, 14A17F 63.3%2} 24A]7F
80.7%%, B2 AASAE 1417} 4.5%, 6A17F 34.9%, 144]
7t 61.9%2F 2447k 80.2%2] 882 vrehflT) o)A
9] A3} HMCC process?] Z-425:=92] 65T2} 750l A
of §58 Aol 4~5% FEo|nE okEe| YEAo]
A= 7o %A}z‘s}oﬂq oFs WEEC] 2447 Sl
100%0] =E3d}A] &= AL 7lE2HdSo] Y84 oF
24 pHol T2 oF2o] §a)rt 27 Aol7} 9lof o]
2at Aolr} gl Ao AlmEh SU 18 AT
F o] AL A29] OFE §EIHE AL fARRle]
SAl A F 84 LEAR ARGE HPMC 3
PEOS] ofmulEAlo] Fijo] Ao| Afolrb gl How
sRIEH 4 2d3ick el A%} B Aolo] 838 4
ol 10~14% HE= 27 e A Agd 24
A2l Compritol 888 ATOL] Fol| wha} x}o|7} 9le-L &
Qg 4 qlgiek

4, nE

Neugebauer 5ol 2J5}H 7I2H|D &2 A o]8&-F0]
oF 25%0]xL 1L B FEol EEdte AR 14TAIZE
olof W7IE 7.06A7k0R WIE] Yri4) B AT
of| A= Compritol 888 ATO%} -2 glyceride base2] €+~
eI Ay BAL olgste] ool 27 WEE A
oldl= A9} zFFelgict E3h njEZA A
He Folo] 7IZMEBS B W
Azsto] Astdoz ool
Sh= WEA
01 $isto]
Ea Comprtol 888 ATOQ]— ZlzwdE g1
A FRAE A EFste] EEA FAE A5t
31 HMCC processS F3lo] 4£0] WEA|0]q njEZ A
A= AzetAct. AT 291 DetEAA 20 mg AR}
A in vitro §EAHS % ]—0:] HZA0]g uEIA A
Ao A o] eFEo] W& U HMCC process®] &S
w7} stk 1Y 101]/&1 A]JJr dztEdA 25 mgo]
in vitro 82 B AT ojulzt %gﬂ 2700 ghol 44
7} §&d QoA BYEe wet ofEo] WEE S
= ERIT 4= ATk pH 1.20)4 2X]7F Yol oF 92%7},
pH 6.89]4] 6A17 ] T5%AE §&E=E= A2 B
84 vho] AET g Ao AR E 19 5
3t AL 7FA 4Fo] mjEZYA A oA HMCC
process®] A-§ ol fof whe} ofErEAo] Ailof tfsto]
2 Aol 2 eh AS Belsgich HMCC processS
A48 e 432 A SEo1e] piol e} oFg

< AZto] pH 1.29]4] 6A17F pH 6.89]A4] 10AI7FS 1t
BT AT A HEsta e ) 2 o %
Ao € A& 2RI = YY) o= 3 104 A A
x40 FAS Ao Bsle AnoRE A
A o] 23 A|Q]l Compritol 888 ATOLS] FAJE 2
HAS IRF= A (layering effect)@} 2HAERQ] Q] K3
A7F && =4 BAY F55 A= At ostEw
oFEEA 0] 2] A50] HolXl Ao r Alg¥Erh. HMCC
processE Z-83) 4%9] A= HE 24X)7F B0 dA
=0 W& S UEHSITE E3E Compritol 888
ATO®) AFgegol weh 4~s% ) orEE Aol
2tol5 HY o 2447t 54H9) oFE 8] HEF LS AY
SAFsHATE o|eF e A= Compritol 888 ATOL} 7+
2 SpaEgle] aay BAL e s vEL
A A7} Compritol 888 ATOL] AREaFo] ule} FFAJE
o3l A= FK(layering effect)?] 2fo]Z AlgEIT)
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Ao W& AAY Ax A §E5A

5. 28
A BT U TR AYS BT TE
Aol e PAE Azl Qo] SLekele] 24

Al B A|Ql Compritol 888 ATOE ARE3}al, HMCC
processE 283 79 A}=Ql HEA oY mEZA H
AE AT ¢ J& ALE AlmEy, 18 9 vy
A5 12 A=5AR] 7IEHEFY] WEAolE EZA
AAE Axsk= M2 AFS AASHI
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o
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