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Effect of Additives on the Powder Characteristics of Peonja Dry Elixir
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ABSTRACT-The purpose of this study was to investigate the effect of additives on the powder characteristics of peonja
dry elixir. Peonja dry elixirs were prepared with various amounts of dextrin using a spray-dryer, and their powder char-
acteristics such as flow, cohesion and compressibility were evaluated as an angle of repose, cohesion index and com-
pressibility index, respectively. Their powder characteristics were not significantly different from one another, indicating that
the hydrophilic dextrin, a base of dry elixir hardly affected their powder characteristics. Peonja dry elixirs were prepared
with 10% dextrin and various amounts of additives such as mannitol (hydrophilic excipient), sodium lauryl sulfate (sur-
factant), colloidal silica (hydrophobic excipient) and HPMC (polymer), respectively, and their angle of repose, cohesion
index and compressibility index were measured. The powder characteristics of peonja dry elixirs prepared with mannitol
were not significantly different from one another, indicating that the mannitol scarcely improved the powder characteristics
of peonja dry elixirs. The angle of repose and cohesion index of peonja dry elixirs significantly decreased with increasing
amount of sodium lauryl sulfate to 0.3% followed by no significant changes in them. The cohesion index of peonja dry elixir
significantly decreased with increasing amount of colloidal silica. The angle of repose and cohesion index of peonja dry
elixir significantly decreased with increasing amount of HPMC to 0.3% followed by an abrupt increase in them. However,
the compressibility index of peonja dry elixir significantly increased with increasing amount of HPMC to 0.3% followed
by an abrupt decrease in them. Our results suggested that a small amount of sodium lauryl sulfate, colloidal silica and HPMC
improved markedly the powder characteristics of peonja dry elixirs due to forming stronger and less hygroscopic shell of
peonja dry elixirs. Among the peonja dry elixirs studied, the peonja dry elixir prepared with 0.3% sodium lauryl sulfate and
0.3% HPMC had the lowest angle of repose of 27° and cohesion index of 37.8%, and the highest compressibility index of

38.7%, respectively. Thus, sodium lauryl sulfate and HPMC appear to be promising additives for peonja dry elixir, if used
in adequate amounts.

Keywords—Peonjahwan, Dry elixir, Powder, Angle of repose, Cohesion, Compressibility
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T
[ Centfrifuge ]
I
[ Filtered solution 200 ml |

J--- Additives
[ Stirring/Dissolving 30 min) |

<I-—- Bezoar Bovis (200 mesh) 12 g
<I-—- Serpentis Fel (200 mesh) 168 g

<J-~- Moschus (200 mesh) 0.72 g
[ Stirring/Dispersion 2h) |

| Sonication (10 min) ]
[ Spray drying ]
[ Peonja Dry elixir 1

Scheme 1-Preparation of peonja dry elixir.
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Figare 1-Effect of dextrin on the power characteristics of peonja
dry elixirs : A, angle of repose; B, cohesion index; C, compress-
ibility index. Each value represents the meantS.D. (n=5).

7F §A HATE §54L gy ¢kyzto] 30° o)3kY
Ag FEAol Mg gediths Bt g0 Age A
2 9EEA 437 Z2 meshHlE E3E & U gRE0]
BoW SS5E Z QA FaA4v) ztow s B
AL At B3 & AFME FHA AE L (aerated
bulk density)2} %7 A& U (packed bulk density)2]
Aot 28 85 5, SSAFTE I8 255 WAL
HUAAE T FAY F¢ FAFPo] Frlslns gEAe
=0k AR L)

YAENS o] Z7ILSE Hal w¥ YA 9] k)7t
(Figure 1A), ¥-3A(Figure 1B) B 4Z5A5(Figure 10)
+ e HskE e Y ZeR Hol WxEW

A
%

< A 3P AA) £54, B R 4B 5 2A
B4l A B FA Fe Ao vkt o)d Ast

J. Kor. Pharm. Sci.,- Vol. 31, No. 2(2001)

A
0 (A)
o~
2/60-
8
350-
e
%5 40 ;
2L
%030-
20
0 (B)
70 - +
=1
‘r% 60
=
o .
3 50
40 1
30 1
C
40 - ()
£
(=)
A
z
3
E =1
[=H
g
U 10"
0 1 2 3 4 5

Concentration of mannitol (%)

Figure 2—Effect of mannitol on the power characteristics of peonja
dry elixirs : A, angle of repose; B, cohesion index; C, com-
pressibility index. Each value represents the meantS.D. (n=5).
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Figure 3—Effect of additives on the power characteristics of peonja
dry elixirs : A, angle of repose; B, cohesion index; C, com-
pressibility index. Each value represents the meantS.D. (n=5).

TFAYLA L] EA 54 85

A7y BEAx719 79 dEie Ad WRE] 788
ST e BUES TUMZ F e AR ¢
B4 k0

D IIIEFS A7Iste] Axst WA a4
£ 0397 e SEFES Il IS oA
A BA xgd Ao FAZ(Figure 3A) 2 FEA
(Figure 3B)7} ol 1 o] fol= A9 Hojgdwist #
g 7R Eok a2y Be-dsiERS A4Sl
(Figure 3C)ll= A9l &S 34 4ttt shed e
F 03%5 A7lslod Az ¥ 139 dAE U
AIEFS A7V 9ol AlRe Al yyde A E) <
Azt 9 RAA G 2% ) oo R 7A4%he Holw gltt
(27£3 vs. 60+4°% 37.8+42 vs. 77.814.5%). WA 2
YSMEF S WA yFdY A G54 2 2 B
BAEAEL IA FIAA Fo 03% ol8ke] Ehe-daahy
EFS 55 509 &5 A a3dguAY] Az

N

A BlzERRAolo] Zlojelrt H2ER Hue] F4
154e

Y

o AEA7) B WA nPAGA ] B
PTG DA FEO3%) oL H7IE A9
TEAHAA L] BEA B0l 03% H7tet Al vSEA
Ehite AoR Hol BR-EIMIIEF 03% ol dolxe
SEPIGEF F5Y ALERT A Hsde
(]

ir
Sl
I

1 7

Age FAGUA Fok U (Figure 3B) HZ 3 AEA
ol A9 fogviet ¥skE 7R X3 ch(Figure 3A
2 3C). SR/ EIF 03%F A8l Axg FA ¥
deidAe F2olgATHE HUiekA] ¥l Alzs |} 3L
FAYGHA R FAAF7E oF 20 FAFS Holx Utk
(413152 vs. 77.8145). o] Azle FRolgdAlTle &
Aol7] Wit YiE-TAole 7]o] Eoj7}t P AER T
F5Ae 93A717] witelst Alg e 8y Figure
3BoIM FZo|GHRTIE HUtsle] Az Ax 1FAYH
Ae B ERE JUSI ARS Ax 23dEd
AR} FAA R iG] A ZoR Hol gt
UEFRT Az} zgdedae] 2248 A T4 &
e A & & AU

HPMCE #H7}1sied A ]
A& HPMC %ol 7185 Fo4 %A 422 Figure
3A) ¥ RAA(Figure 3By FolAM LAl (Figure
30E AAE W 2 oM e BAISA #hol 2319 W
9 AL JeRIth HPMC 03%2 718l A3k HAt
TEAPHA = HAe N7 st Bl 2 FHoje] ¢

N
o
" g
5
K
B
12
i
>
2
r
o
2
Y

J. Kor. Pharm. Sci., Vol. 31, No. 2(2001)



86 3% -

FSATE 7Y HPMCE H71skA] &aL AlZe Bt 8
YA ET} 27} e REAAlFE of ME FhEw
FESAT 2 & M) A= F7FEE Holw Jok(32+3
vs. 6014°% 524+5.1 vs. 77.814.5%; 38.7+33 vs. 20.0
13.3%). ©19 Zd= ZEAR] HPMC'T 37HF 0.3%71A)
£ 0 y¥d8dA 9] Y2edutijold] 7lojEolr} W
Ed dE0F A2 wutint Je wuhg ¥4l #al
A HA ] R84, Y € AEA B BAISAHE
PIATIY Z8%0.5%)2] HPMCE Bzt 13 de)dA) 9]
AzAl B59¢] Axrt dA ez iR 7] W) wak
IRdEA] A9 AL 2318 Walsl] wiEellar AL
ST e HPMCE 3718k A2d Bzl 23d84
Ae BFERERE F7Bk] AlRg Hx z3dg4d
Axch 2zt gl BZAA P AL ZO K Figure 3A
4 3B) ¥45A5Y] TS B2 2= YEikit). welA
HPMCE -E3ERET ¥z x3dEgdale] /5
4 B FRAAE IATIA B3 5L A A
T AR F DY AA] FolM BLRIEF 03%S A
71t AT F A AAE 7R B 7270 2 FEH
T(37.8%)F HERSie™ HPMC 03%S H71st By
dedAlE 7 28 ASAFBRI%E YEMISIT o
3L o7)olA dhH e AR SURIER, 22
o247t € HPMC 5 34 5°] B=% 03%E 7182
2 BA EAd 8 9 T EAEY 5 #5854,
T3 B 454 B9 UE 9% vXe Ao Mo} o
a A3t A = 9§ A Brks 2349 44
o & Ze= AlgHr).

FTEHoE BY 24 FYAQl d2Ed 2 TES
Hat mgdEde] f54, 248 2 454 5ol AY o
g A g T AESPAR] BEEFS |
A 1PAYHA ] F54 2 FHYE, 2y HYAIQ Z
Folgdgyls FaE, TEAR HPMCE 84, 53
A2 USA T EASAS FY80A A Fo B
3] HAg =9 SEIIEFTS HA 1 A
54 2 FFHL HPMCE 434S 24 PINA F
T Ao Ve ey oY) A7AIR B EAEA
o g 712 A& EUE 3l 7R d2Ede)] 4
3 FE9 HEHIEF 2 HPMCE 7 37kslke |
2t TELYHAE AT oL o] BA xFDEHAe] B
AEA, YE e F XBAPRY FHL sl Az
2 B8] golidg K= Ae s, 2y %

%R E Yehle ¥

2143

R w1

2 AP A LAE Rgstat .

J. Kor. Pharm. Sci., Vol. 31, No. 2(2001)

T - AR

4

riu

A54 FAY DUES BR THAGAAY AZA
qaEd wge) Zuv 440 A 9L 34 o o)
2ol B TYAYA] BASHE FPNNA Rt A

_]
Q

4l
7t 2 ZEAR] HPMCE A7 24 dAe] g ed
ko] =g FTMIAY F58E BANHES B

IFAYLA] {5, T £ USY T EASHE F
. §3) A28 FE) FeEg
UEFL A7 23dedAY f54 # FAde, Z2A
_]
o)

¢l HPMCE &%
Ale] B

o] =R 2001HE Pt GeaTEyy A
o ofs FYHYO™ AL BAE SHTh

Mo
rot

1)B.S. Kim, D.H. Gi, C.S. Go, C.B. Kim, JK. Kim, K. Kim
and Y.C. Kim, Peonjahwan and peonja capsule, Medical
Index 6th, Seoul (Korea), p.1084 (1991).

2)H.G. Choi and CK. Kim, Application of dry elixir system
to oriental traditional medicine: Taste masking of peonja-
hwan by coated dry elixir, Arch.- Pharm. Res., 23, 66-71
(2000).

N AEF, A2, BArte|ARRA Y A, =
E3 A 1429243 (1998).

4)H.J. Ahm, K M. Kim and C.K. Kim, Enhancement of bioa-
vailability of ketoprofen using dry elixir as a novel dosage
form, Drug Dev. Ind. Pharm., 24, 697-701 (1998).

5)Lee, EJ., Lee, S.W., Choi, H.G. and Kim, CX., Bioavail-
ability of cyclosporin A dispersed in sodium lauryl sulfate-
dextrin based solid microspheres, Int. J. Pharm., 218, 125-
131 (1999).

6) CK. Kim and Y.S. Yoon, Development of digoxin dry elixir
as a novel dosage form using a spray-drying technique, J.
Microencapsul., 25, 547-556 (1995).

7)CXK. Kim, J.Y. Choi, Y.S. Yoon, J.P. Gong, H.G. Choi, J.Y.
Kong and B.J. Lee, Preparation and evaluation of dry elixir
for the enhancement of dissolution rate of poorly water-
soluble drugs, Int. J. Pharm., 106, 25-32 (1994).

8)CK. Kim, Y.S. Yoon and J.Y. Kong, Preparation and
evaluation of flurbiprofen dry elixir as a novel dosage form
using a spray drying technique, Int. J. Pharm., 120, 21-31
(1995).

9) L. Lachman, H.A. Licberman and J.L. Kanig, Compression
and consolidation of powered solids, The theory and prac-



e

tice of industrial pharmacy 3rd, Lea & Febieger Press,
Philadelphia, pp.66-99 (1986).

10) NM. Concessio, M.M. Vanort, M.R. Knowles, A.J. Hickey,
Pharmaceutical dry powder aerosols: Correlation of powder
properties with dose delivery and implications for pharma-
codynamic effect, Pharm. Res., 16, 828-834 (1999).

11) H. Takeuchi, T. Yasuji, T. Hino, H. Yamamoto, Y. Kawashima,
Compaction properties of composite particles consisting of
lactose with sodium alginate prepared by spray-drying, Pharm.
Res., 16, 1193-1198 (1999).

12) YK. Agrawal and K. Prakasam, Effect of binders on sulfa-
methoxazole tablets, J. Pharm. Sci., 77, 885-888 (1988).
13) L.C. Menting and B. Hoogstad, Volatiles retention during the

drying aqueous carbohydrate solution, J. Food Sci., 32, 87-90

AR DEE

el

5

A EA 87

e
J

(1967).

14) L.C. Menting, B. Hoogstad, and H.A.C. Thijssen, Diffusion
coefficient of water and organic volatiles in carbohydrate-
water systems, J. Food Technol., 5, 111-126 (1970).

15)J. Sato, and T. Kurusu, Process of manufacturing alcohol-
containing solid matter, US Patent, 3786159 (1974).

16) J. Sato, T. Kurusu and M. Ota, Process for the preparation of
alcohol containing powders, UK Patent, GB2110235A (1982).

17) S.W. Lee, M.H. Kim and C.K. Kim, Encapsulation of ethanol
by spray drying technique: Effects of sodium lauryl sulfate,
Int. J. Pharm., 187, 193-198 (1999).

18) H.A. Lieberman and L. Lachman, Compression-Coated and
Layer tablets, Pharmaceutical dosage forms, vol. I, Marcel
Dekker, Inc Press, New York and Basel, pp.187-212 (1980).

J. Kor. Pharm. Sci., Vol. 31, No. 2(2001)



