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A pH-specific Released Formulation Study of WHW Extract for
Therapeutics of Renal Failures

Jae-Woo So, Hee-Chul Kang, Yong-Ki Park!, Young-Ho Kim, Jong-Seong Kang and Cheong-Weon Cho'

College of Pharmacy, Chungnam National University, Daejeon 305-764, Korea
'DongKuk University, Korea
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ABSTRACT - Effective therapeutics for renal failures have not yet been developed until now. Recently, there was a report
showing that Wen-pi-tang-Hab-Wu-ling-san (WHW) prescriptions had the potential to prevent renal failures through the
increased expression of HSP-27 and HSP-72 after ischemia/reperfusion. Therefore, formulation studies by pH-specific
released systems were carried out to exhibit the optimal activity of WHW prescriptions in this study. WHW prescriptions
were separately extracted using water into two parts of stomach-released (SR) and intestine-released (IR) extracts. Sub-

sequently, the double-layered tablet was prepared using the SR extracts and pharmaceutical additives and enteric-coated IR
tablet. Dissolution studies were carried out to figure out the release of cinnamic acid and icarrin from SR tablet, IR tablet
and double-layered tablet, respectively. The complete release of cinnamic acid from SR tablet showed 90min after dis-
solution in pH 1.2 and insignificant drug released from IR tablet. As well as, icarrin from IR tablet completely released in

pH 6.8 and 7.4 as enteric-coating film dissolved.

Key words — Herbal medicine, WHW extract, renal failure, double-layered tablet, pH-specific
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Table I-Composition and Criteria Components of SR and IR
Components of WHW Prescriptions

Herbal medicines Criteria components

Stomach- glycyrrhizin, liquiritin
released(SR)

components

Glycyrrhizae Radix
Atractylodies Rhizoma alba
Cinnamomi Ramulus cinnamic acid
Perillae Herba

Artemixiae capillaris Herba

Alimatis Rhizoma

Codonopsis Pilosulae Radix

Hoelen

Intestine- Salviae Radix

released(IR) Pinelliae Rhizoma
components

Coptidis Rhizoma berberine

evodiamine,
rutacarpine

Evodiae Fructus

Epimedii Herba icariin
Rhei Rhizoma

Polyporus
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Table II-Composition of SR tablet and IR tablet, respectively

IR tablet

Ingredient Content (mg)
IR components 123.5
Microcystalline cellulose 30.0
Colloidal silicon dioxide 2.1
Corn starch 124
Crospovidone 6.2
Pregelatinized starch 15.2
Glyceryl behenate 10.3
Total 200.0

SR tablet

Ingredient Content (mg)
SR components 176.0
Microcystalline cellulose 3120
Colloidal silicon dioxide 5.0
Corn starch 30.0
Crospovidone 15.0
Pregelatinized starch 37.0
Glyceryl behenate 25.0
Total 600.0

SR components

IR components enteric-coating film

Figure 1-Representative tablet of double-layered tablet composed of
SR and IR components of WHW prescriptions.

12.5mm, A% 8kPa)S A& tt. Fig 1S $AE o5
o] Fxolth

SEAME
27k Azt Feed, A8y # olede 8 4
Fop5Ach? "] pH 1.29] 1F9lqellA] 22417F B2t 12 &

o] ABAGE 5 o7z S8 FEE] AR T A
S EARE sl AATAAAZRETIY S E o] &
sto] AT o]7t-e] AL HEIE
214nme] AL REFFEAE ARSI, HEe A E
4.6 mm, Z°] 150 mme] SER| AR 7] SHE 973
C18ZH S AME3I9aL, 20X ol5doz sHEUEL
I B N (352:64.8)S 1.0mLARCE S#FQc) wt
Hell, Ak AE712 SA 9 280 nme] A} 533
EAE ARESIAL, HE2 FAE 4.6 mm, Z°] 150 mme]
Sep 7ol FHE 93] Cl18AHS AL,
oA o)F o oA ELN (1-15), oM EVELES
N(56.4:43.6)% 1.0 mLAECE SHFATH

Azt o o
g%, B8% £520 Nx ¥ O1FH B
e RAL Az AT 98F F2E (SR A=
£ Sl5od vh, A9, 22, A%, WAL WEe, WE AR
2 EFS] F2UL, 1 FE2ES BN BT Ax9
2~ 0O

rlo
N
B
S
9,
32
H

N
O
o
o

o

(IRy THt, Wil &, o0, %94,
gogx AN, I FEEE FolA BT xS
£ 2.1% th.

olFA Az Al Aol YR FRA =W AL FA
gt o] R Al ghuvlol®] dldo] wIvlskA dojdtt.
ol AtolA o3t ghudlo|’S WAE7] flste] gk
G S ol gal o]FH S AxsIATE o158 EFY Al g
lole, g de wARA] ekodrh

Aﬂ_}{]j

]

B, 218278 A OIFHMe] of7|2let Lt
& &

Table TIPIX 9} 712 /o= Alxw zpzke] 834, ¢
E2FA, olFAolM e AR SEFEE AVEIA
ST 182 g AR ARGE siFHo A=

2etikat g Aol e] AR AR 3l FE 1A
£ ol7lS BAEIT) Fig 2& o7t HEEd} 489

7, olzgellr e o7kl AmrpET N A R
Q&2 olF oM o] At AmntETolt) 918
Ao WEL Algate] e FEE Skl st
ol5A oM o] Alghrte] WE2 f18-2AolM 9] o7kl
= WEF FABIAL QlF Al 308 ol 80% °]%

ol ﬂi{-‘}]:

J. Kor. Pharm. Sci., Vol. 39, No. 4(2009)



[e) 5= = )
260 e = B - A I - AR A e P )
Q. "
o] o]
. cinnamic acid standard . cinnamic acid from IR tablet
o] o
2] 2]
] 8
| o
| -
5 o]
E H
] o]
- icariin standard ] icariin from SR tablet
5] E
2]
3 1 2 3 a 5 L] 7 mir 1 2 3 a 5 e 7 i
©
may | ] mau |
; t k \/
1 o
H; "; . e
] cinnamic acid from double_layered tablet E icariin from double_layered tablet
o °
1 2
1 o]
B

Figure 2—Representative chromatograms of cinnamic acid and icariin after dissolution test. (a), the chromatogram of cinnamic acid from
standard (10 ng/mL) and that of cinnamic acid from IR tablet 90 min after dissolution in pH 1.2 solution; (b), the chromatogram of icariin
from standard (1 pg/mL) and that of icariin from SR tablet 9 hr after dissolution in pH 7.4 solution; (c), the chromatograms of cinnamic acid
from double-layered tablet 90 min after dissolution in pH 1.2 solution and of icariin from double-layered tablet 9 hr after dissolution in pH

7.4 solution.
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Figure 3—Dissolution profiles of cinnamic acid and icariin from SR tablet, IR tablet and double-layered tablet, respectively (a), and dissolution

mechanism of double-layered tablet (b).
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