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2.1.1 MEF*

K HPLC VR 5E BA WIS OIS HIERAREI) M, il R . ) Cig (200 mmx4.6 mm,

5um) A%, 50 mmol ¢
KN 275 nm, ¥iE#E A 1 mL ¢ min.
212 FEMEE

FE ER OISR, AR WUBGR H7

JEPE R CnE 1R ).

||| y lig

_ "nl- . J |_
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_,r_,.‘.l-,_ R _,__,,_.-' | I T
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fmm

Fig. 1 Chromatograms of lig (A). cyperus extract (B).
chuanxiong extract(C)- transdermal solution of the two

extracts (D) through rat skin (E)
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RO A A I 2 T T4
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Fig. 2 Chromatograms of a-cyp (A). chuanxiong extract
(B)~ cyperus extract (C). transdermal solution of the

two extracts (D) through rat skin (E)

RS FREEOR BT AL 0.1 ¢ & 25 mL 0, I/ BEE M, HEER, 1EAM&ER. K
SRR HY B IR Y S B A 0.2, 0.5 1.04 1.5, 2.0, 3.0, 4.0 mL & 10 mL &)fT, TEMHES

ZIE, K

CHEAE 20 pL, SRR, DL ARG B R Y R R A B, bR e 2. AR

71.38~1427.55 mg « L' WEMESCR RUF, Ak iRl : y=32 874 x+23 920 (7=0.999 9).,

2,14 R MR

FEEFREUN 9 160.3 mg & 10 mL &I,

148 h HEFE, ok,
215 TEMHXE

//[\%%'fﬁﬁﬁf{" EF[@?/‘\E?%E:I ﬁ—o\ 2\ 4\ 8\
RSD 4 0.58%, FEMEIAE 48 h WEE .

12, 24

KRR 6 40 E 25 mL Sfl, ST, FEES, 0SSR 20 uL, dx ik,

RSD N 1.73%, HEEVERLF,
2.1.6 MEEFE

53 B HUHE K A R T 8 49 1 L 8 10 mL BRER, FRERRREE 0B, REARAERE 20 uL, 0

KR, RSD 4 0.66%, K
2.1.7 e R iR

A AT

R FRER A WX AL 24.4 mg, & 25 mL &I,
2. 3mL G EREZIE, HIEE. b &3 MR
HPLC yEMlE, HHESERIeE K 97.08%, RSD K 1.87%, [FIZAH% .

HYEL 405 AR EY) 30 mg, 20 ) s A5 1
FERE R 3 40
22 o BEMERRE
221 MEF &

ST, TRSER, EAMHSH. K
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KFH HPLC V5052 - A B R IFRARE ) & E, iS4 Fu T : T Cg (200 mmx
4.6 mm, 5 pm) (A3 HFE, ZE-/K AR EE N 65:35) M shAll, Fllik K4 254 nm, #i# K 1mL smin™'s
222 HEMREE

16 LR AR, 25 A BRI E P AT o7 BRI e 3 T4, BB R AF, ©E
PER L CnlE 2 fros).
223 o FERAT 69 25|

R BRI o7 BTG LSS 21.0 mg & 10 mL &0ff, FEEAMITRBE 2205, 1RG0, 40
B 0.1, 0.2, 0.4, 0.8, 2.0, 5.0 mL "% & 100 mL &, FEOEREZIE, 25 Hk S HERE 20 uL,
ORI, DU oA BB BT Bk AR, b h . 75 2.1~ 210.0 mg « L WEEPER R
RUf, FRUEMRZE RN y=77 620 x-80 651 (7=0.999 8).
224 FE MR

R AR Il 42.0 mg & 10 mL S5, HESMEIFER, /£0. 2. 4. 8. 12, 24, 48h it
FE 10 pL, ek K&, RSD N 1.69%, FfEMETRAE 48 h WALE .
225 FHEMRXE

K53 PR Bl 6 408 25 mL i, WA E S, ks % bR 20 uL, dsk ik s, RSD
) 1.36%, EEMERL.
22,6 #AHEERE

KB B o~ 75 BT RDGT E SA 45 00 0.2 mL B 25 mL i), WIRE A, KSEFEERE 20 L, SPATHE
FE6 0, wdsxtig¥, RSD 4 0.54%.
227 R IKE

R BRI o5 B ARG S 37.7 mg, & 25 mL N, R IEC AE G50 FREE
IS BRI 40 mg, A AIINGERIE 1. 24 3mL Ja e ARZIRE, HIRG. By w3 FIREERES 3 4,
HPLC 052, T EIRCE A 99.80%, RSD A 1.81%, [FISCERAH
23 ZEESEZR
231 #EMUREEF

SEEG A IE T )= RN B B R o 7 SR LE AN RN B R RE R (3R 1),
DL 645 38 (1) 4552 A0 o

Table 1 The saturation solubility of lig and a-cyp in different solutions

2 sotuvitiey/ (mg = LD

Solution

Lig o-cyp

Water 7.89 0.07

@ (ethanol) =20% 99.49 30.05
¢ (ethanol)=40% 517.87 507.04

?(PG)=20% 25.44 5.90
@ (PG)=40% 125.17 48.06

¢ (PEG)=20% 41.59 7.45
¢ (PEG)=40% 149.53 36.28
¢ (SDS)=1% 207.55 401.16

¢ (SDS)=3% 816.38 1153.38
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=
\

ot o 2% A 99

TEARTRIT BN 40% 1 LT, ) R EEA IS5 B o 7 R PR A P ARABL,  T) B AR 396 2
I ER RIS AT, Pk, 2% PE TR EUh 40%I) SRR HAE B2 A T
232 RAHLE

KEWTSIALSE, (EBYasBYBRIGH T, FS Wk, MRZEST, PATHEr b, HFARE
ANOSIBR TR LSRR Y, A KR E PP T, BYROE R, B S  ARIRAT %
o SEORHTRY 23 SR R e, AT TR,
233 N E Fe b MARI A 69 iE R K

B F R R, EAEY Bl CAR SR 1 em®) I 252t 16, WEOIES R/
AN MBI CO JEHUE T4 2N, B2t W INARRI Bk 40% 1K LB 5 mL 420K
N, BB E TR RS LA (37 °C, 100t » min™), 2891 T 2. 4. 6. 8. 10, 12. 14 h HUFE
3mL, [N AR B T, 0.45um PR FLUER YRR, HXALUEI 20 WL FE A BAH A REA, Wl
Bl B AR IRONKRIE (o, mg« LD, WHBIHELE (mng), ¥ m-t thE i E LM 1
ATERERIT, BB A RS Js (pg e om™ =57,

FPE 1 ORI 2 w0, 2 PR R BT 10 2 B0 0 E 28 Je 3% o s Bl S T A ), B
IXLE R AT IR SR R B A S i L

B B E S DS R LA AN TR B (R B UMDY 0 [ ()1 25 S UMDY : m(Fr B HUY)=20:80
35:65. 50:50. 80:20]11 M it s M2k WL 3. I8 3 nJ A, 6 h & iEid AR, U
PR 3% 1 i b A RS IR DB HEAT R IR, VSRR RS R A P(em s D[P=Jy/
o, 0/ (mg L") NIRFRRR WREWRE ] AN SR, 14 h ERUET EAEIE R BOLE 1.

MBI EL R (K 2), TR lig Al a-cyp MRS ER 14 h EFET BEA LR AY
HHFH IO ) R LU (R i 3ok, (RIS RACC R E R XKW, lig MiE A2 E
BRI, R, a-cyp il Pt A )| & 4R 5 .

A B

000 3000
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3000

33

.

2000 |

1000
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A-m(lig):m(a-cyp)=100: 0; O-m(lig):m(a-cyp)=80: 20; O-m(lig):m(a-cyp)=0: 10; A-m(lig):m(a-cyp)=20: 80;
O-m(lig):m(a-cyp)=50: 50; -m(lig):m(a-cyp)=35: 65; O-m(lig):m(a-cyp)=35: 65; O-m(lig):m(a-cyp)=50: 50;
X -m(lig):m(a-cyp)=20: 80 X -m(lig):m(a-cyp)=80: 20

Fig. 3 The in vitro permeation profiles of lig (A) and a-cyp (B) through rat full-skin (n=6)
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Table 2 The permeation parameters of lig and a-cyp (n=6)

m(chuanxiong Jy(ug * em? e s m/pg P=Jg 0o (cm=+s")

extract):m(cyperus extract) Lig o-cyp Lig o-cyp Lig a-cyp
100:0 266.17£17.02 — 3613.42 — 22.24 —
80:20 257.55£10.44 38.29+3.26 3951.57 530.08 30.16  17.93
50:50 133.21£11.42 83.74+8.98 1759.15 106420 2277  15.69
35:65 103.19+4.52 127.64+11.49  1631.55  1859.24 2762  18.40
20:80 71.10+4.45 174.85+21.21 1035.55  2346.81 3066  20.48
0:100 — 83.74+19.65 — 2838.90 — 19.21

Js—steady state flux; m—accumulated permeation amount at 14 h; P-transdermal permeation coefficient
2.3.4 N B A WHARIR Y KB F) 69 i B KB

iR, AEE ST BHINNE A N TR ARG 7 22 BB E,  ABER 1 )1 = S B
O WS U I T Ly 11, i fh 30 v b ple 3 25 ik Dy BEAR Y I 5 5 R 720. 3 pg + om”,
o- T I & 627.9 pg « cm™.,

T B OV I /KR M I (A B 1y BB L, i 5 7 2t Ay ORI 1 om®) ANz it [,
fi& “2.3.37 WL, MR BINERTE (n/ng). TEPRE I RGBS ith 2 WK 4. &
A 1 7 B S B A I 70 B A A R A o= BT PR 22 B G e 1 R G-

mipg

t'h

O-m(lig)ugs U-m(o-cyp)/ug
Fig. 4 The accumulated permeation amount of the hydrogel patch (n=6)

3 g

235 B WL 5 F0 01 T« IRV MR RS DR 3R 501 AR 70 1 TR KT 600 HOM) TR AEIE
ABE, AT BRSSO TR TRBGL TR EEE, 2 TR AR, TS R
FARBOWE/N o 6 B P RUKIE T SO K YEZ5 ), A2 BUZ VBB AR R . BEA PR 2 2R K
(phthaide) RALAEY, Ak B CMPRIBR, AHXTAINS 205 TR 190.245 o 77 B DA 958 3 it DRV
IR > 7 B 218.33; H ALK 5. JIE A& IR A CO SR b 2 35 ko, H
ARGRINEETE . NS b BB 808 I N ES R BERA 51, ARSI =5 R )1 25 e
BSTRANE. BN, THEERER OFSRHE) . TZEEIREE. SRR A BE. Brag R N BE. w25 s
S, JLETRINPE T S BEAC A RAE L. A A A R A B I T A I .
AR ARASE, RS o A IIAIAHEL 7> 7B Ml BRI 55 BAL TR 5O AT,
NSRRI 2 A FE bR 8oy~ LR ISR B R B 1) 22 Bl op 0 vl A € I B il 1k

ANTR] EE A8 FR) )15 R0 2 B i 0 PR VS 5 ) ) 48 B ol SEHG: o, B A N I ) SR AR R R B KT
30%, a7 IR RBUE BRI B KT 20%, —HBAABENAEROEL M FINEE REOL
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Fig. 5 Chemical structure of Lig (I) and a-cyp (II)

515 75 B SR DU A I U 770 )38 g S5 vh B A RN o7 BRI 14 DR FE b RBUE R e
GrEr A 25.0%H 13.7%. PIH WA B R I 22 e i .

R E IR R, DT P RO AP B RDRAEER . i T 2 5
X, SRR, JTHRE KEN R FE ARG R BRI T RE ST R0 A B
SO, XA 2 T 2 SRR R FE R SR B Ir) 2 — o ASERR SR B, NE I R
Tabs B BAT R 4 B i vk, i AR B h it 2 AN Y Re A Bk, AR T 35 & iy 2 18]
AIEAHEIZ . P EEIVER
4 Zhie

SIG AR W, N E R BRI P ARER o B N IRA o T, DL AR 2 A4S pledr 2 JLAT
BUFE BoFd v, X2 HOE IRy A A T T &y 2 ) A AR I RVERT, s
ZINTINE IR 0. 28 B2 2] BEAE O 15 A N SR U B — OB ) 25 238 4%
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In vitro transdermal permeation behaviors of Supercritical CO,
Extracted Essential Oil from Ligusticum chuanxiong Hort. and
and Cyperus rotundus L. and oil containing hydrogel patch

WANG Xiao-fang GUO Jian-boXU Hui TANG Xing
(School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: Object To investigate the in vitro transdermal permeation behavior of supercritical CO,
extracted essential oils from Ligusticum chuanxiong Hort. and Cyperus rotundus L. and the hydrogel patch
containing the extracted oil. Methods Franz diffusion devices were used for in vitro transdermal
permeation test with full rat skin as the model membrane. Ligustilide and a-cyperone were used as the

index ingredients to evaluate the transdermal permeation of the extracts and the patch formulation. Results
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The results showed that most of the ingredients in the extracts can permeate across the rat skin in vitro, and
ratio of two extracts in the mixture did not affect the transdermal permeability of the two index ingredients
obviously. Conclusion The present results showed great potential of percutanous administration of the
supercritical CO, extracted essential oil from Ligusticum chuanxiong Hort. and Cyperus rotundus L..

Key words: Ligusticum chuanxiong Hort.;Cyperus rotundus L.; supercritical CO, extract; transdermal

permeation
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