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Preparation of transdermal drug delivery system of carbon nanotubes graft
ginsenosides Rb, and Rb, nanoemulsion
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ABSTRACT : AIM To prepare the transdermal drug delivery system of carbon nanotubes graft ginsenosides Rb,
and Rb, nanoemulsion. METHODS After 0. 5% carbon nanotubes’ dispersion into the prepared nanoemulsion,
the combination state was observed under transmission electron microscope. The skin irritation and transdermal
mechanism of this drug delivery system were investigated. Then the UVA-damaged mouse skin model was estab-
lished to evaluate the antioxidant activity. RESULTS Carbon nanotubes had strong adsorption to nanoemulsion,
together with the formation of drug storage cavern in epidermis, thus increased the transdermal osmotic quantities of
ginsenosides Rb, and Rb,. The SOD activity in mouse skin tissue in the drug delivery system group was higher than
that in the model group and the nanoemulsion group (P <0.01) , and the MDA content was significantly decreased
(P<0.01). CONCLUSION The transdermal drug delivery system of carbon nanotubes graft ginsenosides Rb,
and Rb, nanoemulsion can make drugs play an antioxidant role because of its less irritation to skin and better skin
permeability.
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EAFEMALSERE R HA, SR BT
2 W 2 2GR BOR Ty T HE A R, (E ] 5 24
YrgEnk a2 RS, S 2y L AR K IE TR 2 )
i R B e, N AT 25 ) SE 3t R FE 25 3 2 4
BERESES i TRARE i SR YE, Hofid:
FERIA AT T H UK o S 2™ 5 TR TR
TR, SRERR AN AR A SR A A0 T LA B 24
WIRREIAOR, IR R E A . HI,
BRANAKE B IS L 4 2 R G T HA R AT
AR HIBME, (EAROCTEFIRABIS

AZ Rb et BHA RAFPLa . HER A H
FAEM, Bl THIVPARRED KL, TR
JHSZ 3 — 2 BRI AR S0 A 5 1 A A e
MAZHEA Rb, K Rb, 19 1+ 1 IRG WA REF
PUAATEPER LR I, 2 P #9RFL, IFRBREN
KEGHARFMNGE S USRS BI R LRI R G, %
5% FL BRI AE B AL, JF i/ R R 52 40
PO BRLRAT i Ko AT 1
1 ##, X5z
1.1 AL ZE  BS214S g ¥ K ({2 [F Satorius 2
H]); Agilent 1100 Series /A ) ( 35 [ Agilent Tech-
nologies A1) ; 85-1 W i Eas ( L =AY
FHEARAF]) 3 Mastersizer-2000 iR 4% (Je [
IRCAT) 5 AL (F2E Eppendorf 24 7] ) 5 UVA
KT45 (fif 22 Philips A7) 5 2O RBUEE (18F Lei-
ca /NHl) .
L2 X% HROHE. nhid-80, W#E-80, FN
i (E25EBE R ARRA ) 5 ASRBH Rb, |
ANZEAH Rb, (AH, #&ERIR=Lk, =
MRS ISR, CEERIEAEER, W45, D101 RAL
LB R 2l Ak, DO4L B8 F-# g i 0, ¥ VR T,
BT, SAE=90% ); Wil ZRERAKE (10 ~
30 nm, FRMEIRASEFHCARAR ) HEL
YyBALmE (SOD) | Nl (MDA) . G &
EAE (Rt @Y TR ) .
1.3 4 MM SD KK, i@ %, K&
(200 £20) g, ¥FA[HES SCXK 2012-0002; E B Ff
IANE, THTEGR, RBE (20 £3) ¢, HIWH EE
Hr i SR S WA BRI AW .
2 FEEHER
2.1 AARZ3FRb,. Rb, &HZN T
2.1.1 o4t Agilent ZORBAX SB-C &% 4
(4.6 mm x 250 mm, 5 wm); % 30 4 & BE-/K
(341 66); PRBL B 1.0 mL/min; K il 3% K
1162

203 nm; FEE 30 °C; #EFER 20 pl.

2.1.2 XSRS RS BRI X R
P A ) B A 1 mL & 0.908 mg A2 H Rb, |
0.487 mg AZ 545 Rb, WA, HAE%&H .
2.1.3 AMEXRREZLE KHEWR “2.1.27 W
XTREGIAWR, #2510, 50 fEFR R, ol A
[F] Jo e VA B8 ) U, DA B MR EE O R AR AR (X)),
WP AR (V) ZefilbrdEh, SiniEhL
S NS B Rb, Y =4 819.1X -36.064 (r =
0.999 0), 7£0.018 ~0.908 mg/mL 3 [H P 5 KL &
PP FR; NS RTE Rb, Y =3 320.8X +16.417
(r=0.999 0), 7£0.010 ~0.487 mg/mL 5 [ N &
RUFILMCR

2.2 HER%HESRE BWASREA Rb, . Rb,
XTHE AL 4% 125 mg, 0 5 mL ZEIR K&, B4R
25 mg/mLEW, RAFEH . RPEscHk [13], @t
Ph=JoH EI e TIhAR . REEHER . BhFRim s
R BLRC L, TEAC I8 AN 2 B4 Rb, |
Rb, ZKFLEC Ty, B e KA 4% , W& i
WeBEX R 25 mg/mL IR AW AL, 48% MR £
BOAIMAR, 16% - iE-80 K F]#E-80 (1:6) M
TEPER], 32% SN B By R s (L
2), FrRgkEloh W0 B, BT RRE., R
FEHEEOE, Bk FL 1 mL, 10 000 t/min 2.0
25 min J5, W EJ2WEW 100 pL, M EE A2
I mL, & “2.17 TR J7 @ i &5 259 & A i
BEC100 pl, PEEEAZES mL 8P, TR
Wel, 0.45 pm LML U, ME 4P a8 &H
i, ARXEEFR = (1 -Cy/Cy) x100% P54
KFALE AN (82.82 +£0.08)% , Hy /R SCRARX
A HAFBRiAe o (40.12 £8.03) nm, FPILEIR
WOGEICR, Wt R, HRRE.

Pk K E MAGIKELT (0.5% ), 140
FERS PR DA LI 51 0, B & T Form-
var SCREBEAER R, F AR, 2% B IR YL (o 5]
IESY 30 min, JEARNGE Z RS, TEHE T
T PR B S AR, WK L, mEmTH, 5
AR ELS GG, AORFLI T 5
2.3 @FEMHEEFR H “2.27 WRT, fEK
I A DYk 2 P B, 5T o Uk B R
1 mg/mL, #5425 RS0, K SD KB &4
B, SHUETRIL, BETEIEE T E2RIEALUR
A BRER KRR B TCAR MR, A TZ L, WRIK
YT P B FRoR KL, 4 h JFEUR AL, U8
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Fig.1 Transmission electron microscope images of samples
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Fig.2 Effect of carbon nanotubes on the trans-

dermal permeation of nanoemulsion

2.4 ARSI EY  SCHET 24 bR IR
MUNE B L (RSO IR, 3 9K L
W BRAUKE + GORFLA . ZRIRKH, BH3 A,
B H I BETAHN )45 0.5 mL, %27 d, KK
Z24)5E 24 48, 72 h WEEAK M ZLBEE RS
B, AR e RS N VP b v A AR L
1, A4 N R B R TR . T
ARFE/NE, BUCZEM 1 em x 1 em RS, BT
10% rhik R b s, W LA SR R, )R S AR
HE Je {0, Sl W 0EE T WSS B R R E & A 1 0L
SR 3, AUHBRRE S S ARSI
JREHLEERTE M, AR W ffe . SERZHIE . R
200 95 T S5 AR 1 O
®1 FRERRHEREER (n=3)
Tab.1 Results of skin irritation tests (n =3)

1h 24 h 48 h 72 h I

A R
AR 0 0 0 0 0 0 0 0 JHH
WROKE +40kA4 0 0 0 0 0 0 0 0 JHlE
FAMKA 0 0 0 0 0 0 0 0 FHK

B3 /NEEBKEALS HE 2EE (x200)

Fig.3 HE staining images of mouse skin tissue (x200)

2.5 HEBAMFHEN FIEREYFN I
T AOKFLA . BRGORE + ORFLA TR IR,
B 10 2, IR, BR IR AP AL ZH 24 & T
UVAATS, $RHESCHR [15 ] [R3A i & 52 40 S Ak 1ot
Ditisy, [ 9K FLE MIBR AR + HORFLA S H
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ORI F A Z544% 0.5 mL, PB4 T IR
WK, %2230 d, TS5 24 h Jeabst/h iR, U
PREEREE Y, A A= BER /K 219%, 10 000 r/min £
> 10 min, HUEFIE B ARHE SOD K MDA 54
i, ORI 2, hERaIH, SRR AL, 9K
FLEHFTRIIAE + K FLEH SOD & A W BT,
MDA &AHBIIBFEMR (P <0.01), RIIGAKILA
A RERPTUERARE S SARFLA L, mAK
B+ 9KFLA SOD FARATHE S MDA &4 &Y
FEARE B (P <0.01), R SHmAKREL 5
JG, ANZHAF Rb, | Rb, BEHE 4 MR B H T 4 Ak
k.
%2 SOD, MDA &EFENEER (x5, n=10)

Tab.2 Results of content determination of SOD and MDA

(xxs, n=10)

21531 SOD/(U-mg™") MDA/ (nmol-mg ")
YkFLA 23.05 £0.93 =™ 257,16 £32.97 **
RIS + Gk FLA 27.90 +2.03 ™ 164.17 +15.15 ™
A2 10.53 +1.75% 375.26 £72.97%
Xf B 21 21.30 3. 83 = 177.91 +13.02 **

e SR LEL, P <0.01; SERYPCKE + 9UKRFLALLER,
#p<0.01
3 iFie

TR AR A I Bl D 2 46 T T G g v 2 AR
SR A e 2 s S R T R 25, T HLA oK
PARTRRTME L B A A ML RE ST, N 25 i
Mgtk —1 LN M 5 B L T A b L 5
MR RE A S RYNATET L DR A B HOT
22 4l A 4 i T X3 R AR S

TG R G, WATTELS W B IR B
T AN, TSN 259057 RO O, sk
SN 25 B A S AR C RO )T ORI R
TR, 2528 B WSCT T, B KBTS #2254
UL S 7 G o Sy NG s 3L i Y P2 7 £
FEMGERSE . AR h KL BT R AR TE30 ~
50 nm Z[H], #(7E4 h NIEE TR AR, 5
RG FE R BRI m A e is o BRI
WL, RERABARGIRREN N, & —
77 T A] RS2 B TAEGIOKFLR AR D, KER A BTk
FREE B BNk R B AOMRR SR S1— T
T, ASEEETEELET d N IRRIBEERE AL, XS
IR I OLIE A Ff T R A RIS

T3Ah, ARSI G /N U R UVA 22 5Mi
DA I, S9RFUALL, RAPKRE G KE
A] i 2R B k214 SOD 1% ) (P <0.01), FfH
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