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Abstract: The primary objective of this work is to find the properties of sustained release dissolution pattern
depending on solubility of drugs, so venlafaxine HCI and carbamazepine tablets were made by using polymer wich
various particle size. Hydroxy propyl methyl cellulose (HPMC) has been utilized in this study as an excipient that
is one of the most widely used polymers for an oral sustained release formulation, and drug release pattern was
strongly influenced by swelling rate depending on particle size of HPMC. Scanning electron microscope (SEM) was
employed to investigate the surface of tablets with various HPMC particle size, and differential scanning
calorimeter (DSC) was employed to investigate the crystallization of drugs in tablets. The release model equation
was applied to analyze the main mechanism of drug release pattern. The results demonstrate that drug release
pattern is controlled by the drug solubility and HPMC particle size.
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N oE

=8 22 WEdER QAHPMC) EE 3| Z&
9 2 2~ (Hypromellose)gtal E2l& 784 Iiae &S

/\3}0;1 % 75 7&1 0 3:]/\4 = .‘_éllxég 7]—7<] ﬂ]_LZJ /‘
& 1—*‘#@11 AF8AAS] §EA00] 47 A Qe ol

Itk AA AA Aol o] £ HPMCE 2
cold s ArE ol oa) FAHe A9 Jes
AA F7H B AEE oA S, ol F8
S A RE el 83 ol gl
HPMCi= 12710l wet gal& s} gebaad),

&ﬂ0ko
rrH

ol
=

bt o
e 01> "

"To whom correspondence should be addressed.
E-mail: baekhh@samsung.com

332

Zo~2 o

HPMCS] QA3 7} 4=
A A €k webs] HPMCE ©|
Z&£5 2 XH = b= HPMCY
Pl o] .JJ/‘X‘] o]q_

O I~
THE

OFE-2 QA Hollxe] ga st Tzl wet 4] 2w
© 2 V¥ =], o] £FH2 biopharmaceutics classification

system(BCS) classe|2} gttt/ o= oF&Ee] &5& AAT
o k& §EEHEE AA st T8 JRE T %3]]
E9} Byt 25 =90 BCS class I, £33 =7F &

T3 =7F 09 BCS class II, 83 =7 3L F2 C7]— 3
o™ BCS class 1II, $3| =9} T3 =7} 25 O™ BCS
class IVE2 /=W B4 SFEFLSF BCS Class I, 17}
Mg AP oR Wol shgE o] X0

HrhEgAle 24t --EA = EEl A= FdlEor
ojgA FEARM" &5 A8 B ST A8



HPMC®] ol mhe Aqkletatal

A ER $5% ARAZ W% FDAS] S wekon,
79 WE RS TE, YA, BUESE A5 AHE
ol A8 7)de AREY, ey = ¥ wable)
52 AgF oz Asste] A5 PaAvIn duEo

Z A E O d-2A6AM e 329, I3 a3
2 Al¥y g HolR 2O monoamine oxidaseE #
A5 e oFEolth Rl BoAle] Lo} 585.5 mgmL
2 gt g Eom * B e = 0.013 cm/minE 0}
BCS class [0 FRE =} 15
FhalulA| 2 AL 5 uhEkat

37

e

She Aol o] AW, AANGE 2
. :

>
n
T

19
00
n O oya ¢

N

2] 2E, BRG] el 14}
A Gd o ey
thle Zo| A ] &8 =7} 0.0061 mg/mLE vj-$-
F =+ 0.00014 c/minz %} BCS class 12
2 AT 532 e Aolrt 2
hydrophilic matrixt 2] & 752 Hlw 43 5)
Y FGA, L Y], AR A T2 FEl Sellw 2
7+l MeE HAastete, 7 et %
H7H S Zfol & Bl 48] Hslth &
o] e FFE FAH LR £435H7] Sl
oAl 7hEste] Zh ofEte] A8l BtowH,
54, A4 B4, 85 AFe 29 H&
A 23R &0 g A<l w7 Ee
S o]&o] Uitk HPMCY] §33 Axe
Z 9SS X EZ 20%2F 100000 cpsE L

O m Rom
BN
T

o
g
S |

~
b
o
e
o
st

)

ﬁd
A ¢
c
o |
ol ru.]n%
e
1o

R

o
N
Ho, |

Ir

1=}
RN

=
=

Ry
o
=T

ofo of\ of oft M O ofo >
Y
olft r

1 re N T == ¥ O 1 )
N
115 2

Eh)

gt
A ARED §HES ol Az on], Azd 3
_]

Aol Fejera B sere 54 walE BB 8 A

AR 7 (SEM), A AEAID FA(DSC) £4€ Sashele.
Al I%=-II

Ao S B, 2 AP ARSSE oFEQl dEh
ZHabulA]H (Figure 1) & 8ol ZE] A (3H= )0l A
© 1, HPMC AnyCoat-C CN10T( = 100000 cps, Figure 1,
HPMC CN10T)= AHAF A4 4 U 3het A F2 A3kt
A 7HA 2 AH8-3F magnesium stearate(Mg stearate)= BASF
(5Y)oll A, Avicel 102(MCC)E FMC(7] =)l A, colloidal
silicon dioxide(SiO,)= Waker("]=H)ol| A FY sttt o573
A ZA] AHE-E]= triethylamine?} phosphoric acide= Sigma-
aldrich(P] =)ol A F43tAL, 8&8 AR A==
sodium lauryl sulfate= A st (3=r)olA F+Y AT
71ef &4 AHE-E &1 HPLC 555 AH&-3k3lth.

=¥ HPMC HM=. HPMCO] Y= #Xo 2 &=
AES ¥ w3t7] Y&l multi sieving methodS AR5}
oy = Fx9 FUES AU F7 220 mme]
o}z A F-E 325, 230, 170, 140 mesh =2
floll HPMC 100 g& 54332, multi-sieve

hand sieveZ
Z %ol W

2 b A gAe) §2 54

333

CH, —
HyC — Ni %
\_/ HC NN

OR

CR
R=H or CH3 or CHyCH{OH)CH 5

(O]
Figure 1. Chemical structures of (a) venlafaxine HCI; (b) carbam-
azepine; (c) HPMC.

Table 1. Weight Proportion of Particle Size Range of HPMC

Sieve mesh Particle size Weight proportion(%)
140~ 106~ 8.4
170~140 90~106 6.8
230~170 63~90 324
325~230 45~63 22.1
~325 ~45 30.3
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Figure 2. Particle size distribution of HPMC CN10T.
Table 2. Formulation of Tablets
Ingredients(mg) Venlafaxine HCI Carbamazepine
API 84 200
HPMC(CN10T) 120 120
MCC 384 274
Mg Stearate 6 6
Colloidal SiO, 6 -
Total 600 600
API Si0s

' :

20mesh sieving

45mesh sieving

A 4
Mixing
HPMC
< Mg Stearate
MCC
v
Mixing

T

Compression

.

Tablet

Figure 3. Preparation of venlafaxine HCI tablets.
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Figure 4. SEM images of (a)~(c) venlafaxine HCl tablets; (d)~(f) car-
bamazepine tablets.
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Figure 5. DSC thermograms of (a) HPMC CN10T; (b) venlafaxine HCI
tablet; (c) venlafaxine HCI; (d) carbamazepine tablet; (e) carbamazepine.
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Figure 6. Dissolution profiles of venlafaxine HCI tablets with various
HPMC particle sizes.
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Figure 7. Dissolution profiles of carbamazepine tablets with various
HPMC particle sizes.

Table 3. Release Kinetic Parameters of Venlafaxine HCl and
Carbamazepine Tablets by Korsmeyer-Peppas Equation

Particle size range Venlafaxine HCl Carbamazepine
(hm) n R n R

106~ 0.247 0.803 0.125 0.810

90~106 0.341 0.866 0.185 0.798

63~90 0.378 0.919 0.419 0.990

45~63 0.406 0.946 0.633 0.982

~45 0.437 0.967 0.898 0.993
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