¢ %% Chinese Traditional and Herbal Drugs 25 51 % % 381 202042 A * 607 *

HHMELYE .

AR B (2- O B -2- B4 ) 18 I B BE TR A K BB 25 R e B 1) 2 B S
BEs 1€ R VR4

I

7, A%, LaE, Fir&k, THEHF
PR 2% 0t, BevY b2 710021

&“#

7 E: BR UBUIMRZAMECLE (PTXO AMRAZY), &8 KRR (2-2.5-2-I8M0) (PEO2) &1 B BERR 4K B i
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pH 5.0 MM TRZA RN, RIE RN pH M, ASbE s B2, PEOz-SWCNT fi&¥#)¥7E 0.4 mg/mL
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Preparation of PEOz-modified single-walled carbon nanotube paclitaxel delivery
system and evaluation of its anti-tumor effect in vitro

WANG Xiao-ning, YAN Meng-ru, MA Yuan-tao, LIANG Xiao-yan, LUO Guo-ping
College of Pharmacy, Xi’an Medical University, Xi’an 710021, China

Abstract: Objective To prepare a PEOz modified single-walled carbon nanotube delivery system (PEOz-SWCNT) with the anti-
tumor drug paclitaxel (PTX) as a model drug (PTX@PEOz-SWCNT) and evaluate its physical and chemical properties, in vitro drug
release, biocompatibility, and in vitro antitumor effects. Methods PEOz-SWCNT was synthesized by chemical coupling method,
and the products were characterized by UV-Vis spectroscopy (UV-Vis) and infrared spectroscopy (FTIR). The particle size and Zeta
potential of PEOz-SWCNT were measured. The drug-loaded complex PTX@PEOz-SWCNT was prepared and the loading efficiency
and encapsulation efficiency were measured. The dialysis method was used for in vitro drug release. The safety of the application of
PEOz-SWCNT was evaluated by in vitro hemolysis test. The MTT method was used to evaluate the biocompatibility of the material
and the growth inhibition rate of the drug-loaded complex on MCF-7 cells. The uptake of Coumarin-6 (C6)-labeled vector in MCF-7
cells was examined by fluorescence inversion microscope. Results The average particle size of PEOz-SWCNT was (219.8 £2.9)
nm and the Zeta potential was (—35.23 + 0.74) mV. The loading efficiency of PTX@PEOz-SWCNT was (38.19 +0.74) %, and the
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encapsulation efficiency was (94.38 +0.94)%. The drug release rate was significantly accelerated at pH 5.0, showing obvious pH
responsiveness. There was no obvious hemolysis when the concentration of PEOz-SWCNT was below 0.4 mg/mL. The
biocompatibility of PEOz-SWCNT on Hela cells was good, and the PTX@PEOz-SWCNT could significantly enhance the cell
growth inhibition rate on MCF-7 cells. The in vitro antitumor activity test results showed that the cell uptake of the

C6@PEOz-SWCNT was increased compared to C6@SWCNT. Conclusion

promising in tumor-targeted drug delivery.

PTX@PEQOz-SWCNT drug delivery system is

Key words: paclitaxel; pH responsivity; poly(2-ethyl-2-oxazoline); single-walled carbon nanotube drug delivery system;

biocompatibility; anti-tumor; dialysis method; hemolysis test
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I, UOAATE 250 A R0 B PR A 2 el 4 2
TN, IR IR F T IR AL, K
ZHRE AR IE A R A, T RSP R
X3 P AEAETC SO B, 945 MR 4 i o 7= 2R K
LR . T SR A0 i R R B A S R
TE MR A0 M R T AAE KR IE R A, (2 HIR
Hy, fEAS PR MIA R pH BB REER, Keh
6.5, BHBART IEH ALK pH 7.4, TEFEAF P9I 14
(¥1 pH B A% (pH 5.0~5.5) Bl i i i ix Fh g5 1%
PEIREE AT DL pH BURSS 245 RGAERRPE BT AL R
BRI . T (2- £ FE-2-BE M) [ poly
(2-ethyl-2-oxazoline), PEOz-OH] & —F it 4F 45
% N T Ihag @ TG B SR K AR T 5T B,
PEOz-OH H AR HI/KIEERAEYAHZ N, L pK,
B (4~6) FirAs pH H, 7ES9RRMIAER N AL
H pH AT SRIE AR R, Zhao 24P
PEOz-PLA il & IR /E pH 5.0 M35 N HIRE 25 %
B IRTTE pH 7.4 S5 FIORR 2582, IESE T H A
A pH Ukt Fi, PEOz-OH 53 2~ (PEG)
PR FARRL, P RA R SRAE M iR R T, 390 =&
SRKME, TEROLARNIFE, AEA KRR AR P
GuRIIRA, ERRE TR EUERR, R REE A B K 2
VAR A IEERIT [E] L 4 s AR IR A SR A B AR

H 1993 4K I HAEER K E (single-walled
carbon nanotubes, SWCNT) LAk, Hdrf ey,
1% WP R SR T & 2Rz el
SWCNT HIfEZi#Edk A RK, #dEs.
A E g AN e . AN FRRE JTRRIRE AL, K
UK, 2 TReIEIRR) SWCNT AJ s
VRN, oF ARSI/ HAE WA 2 R0, R,
IhReA B SWCNT F1E i 25938k R 408
AU R, AT R FH A0 A 253 M AN a) 23T R 40
EAE, @ Z e SWCNT L4520 R4t

B (PTX) s —Ff LG AZ R 50 55 32

A [P RN AR =), FEIGIR T U o
S R R kR e 5 2 R (R T DO, A
16%F PEOz-OH &/fi SWCNT (PEOz-SWCNT)
ot HHH TR, B8 PTX &, BZREGEAEY
(PTX@PEOz-SWCNT) {RSMEZj I pH i B4 2 A4
ShHUIREPER, DR I VR T PR AR AR
1 {UEBE#H

1.1 {3

ZNCL-T1000 fE# I P FE4s, vh
T REAZRA PR AT WTL-6K & U HE 2 0L,
AR A R R A s AT S5 T-27 B4
AR (FTIR), ‘e RHEARAF; KQ520E
R 7E RS AR, Bl T A 3R A PR A ] s DZF6050
HAETIRAE, BN ST 8 A PR A 7 Malvern
WKL 73 BT A, 8 By R ST A PR A 7] s Agilent
1260 Y = OBAH (A, 2R RHEAA R A F] ; 680
figbri, €M BIO-RAD A#l; Ix73 {818 765
%%, Olympus A#]; LS55 %64 it, Lifgih
FHU B &R AT, Cary60 8 Ah-1 W2 66
i, ZREREHEARAF .

1.2 ##

SWCNT, JFi&E/%>60.0%, HE R RES
HHLEHIRAH]; PEOz, Sigma-Aldrich /A ;
PTX, #lt'5 MUST-19043010, i fe43%>99.9%,
FHR S HREE R A IR AR PEOZ-OH, #HX| 4
FJfiE 5 000, Sigma-Aldrich A% ; N,N-—FIJELH
Wil (DMPF), Zr#frdl, KELLARA) 5 KRR
WAHER . VUSRI (THF). BZE. =2, IKZ
e, AL (SOCl), ¥ homtral, RETRFE
RRALEFRAE R A F O, Gilkal, RETRE
RRALZEARFIA PR AR DU A (MTT).
WL &S K-6 (C6), kA Sigma A#; i
M35, WL RATAE R A B A & R A BF-EDTA
WA, bR REGIRAF; RPMI 1640 H577 5k,
HEX-HES (10 000 IU/ML HFHEEX-G M 10
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mg/mL 5% %), Hyclone AN AEMRIE AR A
Ay 4,6- DK KR -2- 2R gl W (47,6-diamidino-2-
phenylindole, DAPD), M FEAMIEI A R A 5
ZERWEE, REXEMFHRFARAH .
MEPEBT P = KA, MEE 2.5 kg, i@,
AR IR AR SE A BN IR AW, S8 R U el S
SCXK (JI) 2015-030.
2 FESH#R
21 FHEAEMBHERK
211 SWCNT MRREEMMT k9 FREL SWCNT
500 mg TVRER CARBRER-WKAHER 3 1) 100 mL H1,
FIES 5h, IMEBE TR, HWiE, HEETFK
Lk, 60 CHZTH: 24 h, HIf§ SWCNT-
COOH, f=##)/ 72.03%.
212 SWCNT HImEE ALl ks s FRECT 185 1
SWCNT-COOH 250 mg, /il A\ SOCI, 60 mL, DMF 2
mL, #87 30 min, 80 C RN 24 h CRSARY),
55, JIEZE: DMF & SOCl,, 5% THF
YRk Z IR, 60 CHZ T 24 h, 1§ SWCNT-COCI,
PR LN 89.4%.
2.1.3 PEOz-SWCNT W& A EkuE 1
ffizn. Fi#FREL SWCNT-COCI 100 mg. PEOz-OH
159 T 250 mL B, HZR-THF (3:1) 20 mL
TERNRBIET, 2 mL = ZREAEALTI, 7680 ‘C%
PR IELLEIR 48 h CBRUAURY, 1321/ R BIERE
PORE e, I THE MZEMK IR ik, 231
BEEAET 60 CTEMb T 24 h, HERE
BRI, FEERL)0N 55.44%.

OH

N m o}
SWCNTs-COCI + )\ — >  SWONTs-C™ Wm
0 Et

0 Et
El1 PEOz-SWCNT HI& B ik E

Fig. 1 Synthesis route of PEOz-SWCNT
22 ARFYIRFRIE
221 AR RIS X PEOz. SWCNT-
COOH. PEOz-SWCNT #4T 200~400 nm 3 £:7u [l
R4, RS- Wik E LK 2. HIE 2
Al PEOz #£ 227 nm P A s RIS, SWCNT
2t PEOz 1&1fi J5 7F 258 nm Bz A W lield, ixX & il 1
PEOz 5 SWCNT A& kA8, I8¢ m5 5%
31, UiB PEOz MiYi&EHAE SWCNT L.
222 ANk SRALAMEIE LN PEOZ,
SWCNT.SWCNT-COOH.PEOz-SWCNT 4T E4E .

2L AN RO P WL 3 B P 3 TT %, SWCNT-COOH
££1 720 o I BAE AR AR S, PEOZ H 1 640
cm ALK I JE S PEOZ Mgt b Bt 3R 514,
3 451 cm ' 4bHJIE I JE A PEOZ 3i-OH RS
PEOz-SWCNT 1 1 750 cm * I J&8 Jy e i, g 73
W, 1173 cm AT ER S T C-O-C HiIZEHR 5%
WU, i PEOz BiIiEHAE SWCNT L.

PEOz-SWCNT

SWCNT-COOH

200 250 300 350 400
Alnm

Fig. 2 UV-visible spectroscopic spectrum of each product
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vinm
El3 &R MR
Fig. 3 FTIR spectrum of each product

23 BHEEYHIE

FE S FREL PTX 40 mg, T 2.5 mL /K LRSI
e REA IR, BI45 16 mg/mL ) PTX oK ZFE AR -
K& % FREL PEOZ-SWCNT 4 mg, JI PTX Jo/K 4.
IR 0.5 mL, WHAEDREMBAK3 mL, TEEE
RSB (Th# g 400W, TAERTE 3's, (A% 6's,
#EA 10 ), 4000 r/min &0 15 min, FF_LiE, H
DUGE, TN EIKEE N 10 mg/mL VA ¥4} 188
IR 5 mL, 7 FIRERL A 24 T FE£2 4 000 r/min
B0 15 min, LR, AE TS PTX@PEOz-
SWCNTM, [ 4 PTX@SWCNT-COOH.
2.4 PTX@PEOz-SWCNT &1 PTX I&ENE
241 (a3t KA Agilent 1260 7w 2k (4
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REAY, kN Cog AR IS FE (250 mm X 4.6 mm,
5 um); BN LIE-/K (50 @ 50); HEFEE 20 uL;
P 227 nm; BENER; AR E 1.0
mL/min[e,

242 LJEMHEFEE  FEEHEPTX XM 0.2 mg,
FH i 2 25 22 100 mL, B A5 2.0 pg/mL (14756 Al 5905
K5 FREL 2.0 mg PTX@PEOz-SWCNT F- 10 mL &
R, IINHEABOE RS, @A (400W, 40 kHz)
15 min, #4789 10 000 r/min B> 10 min, Y&
& EiE, 1 0.22 pm AHUSFLIER, BPAALSGH I
W o TR AT S A 3 ) EE A R HR St VA A A T i
W, AEERERILE 4. WAL PTX IR RN
9.44 min, HHRSTEXT R S A RO B g, AR
eh VA AN R PTX B 5E T4

A PTX

J{
5 10

15
t/min

4 PTX XE& (A) 1 PTX@PEOz-SWCNT #& (B)
B HPLC &

Fig. 4 HPLC of paclitaxel reference substance (A) and
PTX@PEOz-SWCNT sample (B)

243 BMXRFRFEHE FHEHIPTX 1mg & T 10
mL &, FHHEAEBES, 15100 pg/mL PTX
BER . 43 AAE % BUCREA 100+ 120 150+ 200+ 300.
350, 400 pL F 10 mL i, HHEERE 2,

BB EWE )Y 1.04 1.2, 1.5, 2.0. 3.0, 3.5, 4.0 pg/mL
XTRE SRR, 0.22 um FRALIEMEDEL, aERE, EFRE
BN 20 ul. PLETRIFR (A NAAER, FEIRE (C)
N AR ARHE 2R, SbrAEI & TR N A=
40.503 C+0.2181, r=0.999 2, FH] PTX 7£ 1.0~

4.0 pg/mb, UETFAS BB Lt 00 R R I .
244 FEERLAL  BURl—BTEIKREER) PTX B
(2.0 pg/mbL), %M “2.4.17 Tt S EESEHERE 6
W, 15 RSD 1H A 0.78%, B J7 12k %5 1 BT
245 FaE e R — PR IR A IR S TR
(4.0 ug/mL), 43 5I7E 0. 2. 4. 8. 12 h, #%E“2.4.1”
Tt 1 S5 A e RE MU 5 , V1A RSD BN 1.36%, it B
FEMAAE 12 h R .
246 FBEMIRK % “2.4.27 WFFEHE AR
SRV 6 1y, HEME “2.4.17 TR (03l SRR E
T PTX FiEIKREZH RSD N 0.83%, %)k
HEMERLT.
247 MFEESERRE 2 mlE 10 mL 2255
HIRE(0.5.1.0.1.5 ng/mL) ) PTX@PEOz-SWCNT
FEGVAWL NN 2.0 pg/mL FR%F RS AW 1 mL,
ANREWRFERCH] 3 ATATREM, %R “2.4.17 Tt
AR, 12 RS R B IR, R,
W R R BEI TR () [ R I LE 90%~110%,
FIME A 96.4%, RSD {E N 3.9%, FKEHTTVAFIILHR
R4t
2.5 FHEMRIRE PTX E4YIHIRIE
251 FHAEMEBIRIK B S RIFREL 2 mg 1)
SWCNT. SWCNT-COOH. PEOz-SWCNT 4T 5
mL 4k, B 5 min, #EWELS N, D
SO A RIS . 45 RKH, RAHEM SWCNT,
TERF 2, JLPAET K, ERE S ZEIT
UE; BRALJE I SWCNT [RIES: LyREE, stk o
o, (HRCE A KB TE, HA D EIE
PEOz 1&1fiJ5 i) SWCNT, 1R &FthIy &4 8K,
BY)—BOER, WEBORIE I ZUTE.
252 IAMEIIRIAE. Zeta BAME . TEA 205
B/ SWCNT-COOH #ll PEOz-SWCNT, LA#ifk 5
W7 10 10 000 I ELA 73 HeT oK H, SR E IR ST
6L EE I s A ok AR . Zeta HELAZ. 4y EUTREL
(PDD), #ifk BT A8 I3 i B R 5

SWCNT-COOH F1 PEOz-SWCNT [#if2. PDI
Al Zeta FAAAEINZR 1 s, RiAe S B Az 7 A1 B
5.6, EHHEERLE 7. &REWH, SWCNT-

£ 1 KI1E. PDI M Zeta BBI{E
Table 1 Particle size, PDI and Zeta potential value

1kl Fift/nm PDI Zeta HLAZL/mV
SWCNT-COOH 183.0+3.2 0.401+0.077 -18.40+0.66
PEOz-SWCNT 219.84+2.9 0.254+0.089 -35.23+0.74
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5 SWCNT-COOH (A) #1PEOz-SWCNT (B) AJHRI{ZE
V2Kl

Fig. 5 Particle size distribution of SWCNT-COOH (A) and
PEOz-SWCNT (B)

A

/|
| \
| \
)

\
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Zeta FEAL/mV

6 SWCNT-COOH (A) #1 PEOz-SWCNT (B) HJ Zeta
BT

Fig. 6 Zeta potential distribution of SWCNT-COOH (A)
and PEOz-SWCNT (B)

7 #f& SWCNT-COOH (A) #1 PEOz-SWCNT (B) B9
TEM
Fig. 7 TEM of SWCNT-COOH (A) and PEOz-SWCNT (B)

COOH [fkifai/N, £ PEOz 1&ifi)a, kifetg K,
PDI i/l 15687 /3t - SWCNT-COOH [1] Zeta
ML B A A, X2 R TI R AL 5] i, 4 PEOz
BififE, BARRE M BEAENE R, FetEin.
& 7 7T LAE H, SWCNTs-COOH [ 5R#: ™
H, M USRI AN BT L EEGOK Y, 114 PEOZ
MG SWCNT Zr Bk,  nl LUE B AN IR
4584 6
253 WAESWMEAEMAE R 45 PRI
20 mg PTX@SWCNT-COOH #1 PTX@PEOz-
SWCNT T 10 mL &, MAFEERER, @
7 (400 W, 40 kHz) 15 min, BT /5747 10 000 r/min
E50 10 min, FEMEAE AWM EFKEE 4%,
B0y, WUERTH B0 JE M RIEW, IR ARF,

% “2.4.17 WUT B EIE R AFIE LIS PTX )5
BIREE, AR IHEESE RO, FIRI
®2.
WA R =R RNE — R R E) SR
A= (RN — Rk 22 )R
R2 HASMEHENESR
Table 2 Drug loading and encapsulation efficiency

gl

bl WETEI% B /%
PTX@SWCNT-COOH 39.37+1.45 95.63+1.21
PTX@PEOz-SWCNT 38.19+0.74 94.38+0.94

2.6 RIMNERGALE

F5 2 HL PTX@PEOzZ-SWCNT 1 mL & TifE#T
85 (CEUH AN 70 70 B 35000 W, B S, 2
BT 30 mL pH 7.4 F)BEER S, NN F] 4 80 1
W CR#90.05 mbL), ARG % 37 C, #%id 100
rimin. 73 51F 1. 2. 4. 8, 12, 24 h HU 1 mL B¢
O, [FIBS NS 1 mL PR EERE O . B R RE
A AR AR ZE 0.22 um FIERESEL /5, FH HPLC v
M PTX & &, [FET pH N 6.5, 5.0 MITFIRSE
MR (PBS) HR AT R 259256, T RAURECR (Q).

Q-cv+3cv)rm

Co IR IFIHURE 55 P BT R BV, Cy S HUR: 15 HURY ¥
FREIREE, VRO AR, VNIRRT, m i 25

PTX@PEOz-SWCNT & & ¥I7EA [F B A R
Hh R 26 40 P 8 T » B 24 F5I4E pH 7.4 A1l pH
6.5 FIREIA TR FE 22208, 76 pH 7.4 R
H 24 h i REVBEBCRAN 30.66%, 1E pH 6.5 [
JH ECAE pH 7.4 BRI B R IR, 24 h IF 2R
BURTBCR N 43.11%. TH7E pH 5.0 IR T R
it iR, 1. 8. 12 h i EABHCR 7395 10.60%.

80
604
g
= 40.
o
\-]_T[é
B
207 ; —=—pH 7.4
—e—pH 6.5
—+—pH5.0
0 T T T T T
0 5 10 15 20 25

th
E 8 #HZHEEY PTX@PEOz-SWCNT HIESIMNEZS IR

Fig. 8 In vitro release of drug-loaded complexes
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45.72%. 56.80%, 24 h i 2RIBIRIEF] 69.22%,
ULHHZ PEOz BB R EA pH BUKE, 1E
pH 5.0 (I 1E FBZ . PTX@PEOz-SWCNT iX
P A R TR U825, Nk, nrgmde
Y LR BB () 2R B, S s R R 1)
H 1.

2.7 k¥R PEOZ-SWCNT {F5MNA ik 16

271 2% MMEH & HUR S4xiil 20 mL,

FH A PP FERR AP 4R B, FEIINZY 10 f5 & 11
AT EEK, JE2)JE 3000 r/min B0 5 min, F i,
DUV R AR B 3K 3% BRI 2~3 G BEAE
HEARL I, K43 2 1) L0 40 M 3 AR bl A 2R 3
EhKBC R 2% ) B

272 WRET7VE B8 MRE TR 3 I
BRI, 1~6 SE LSRR REIRE A

=3

10 mg/mL ) PEOz-SWCNT &, 43 3 FHlm&
JFREWRZ 4> B4 0.24 0.4, 0.8, 1.0, 2.0, 4.0 mg/mL
MARTD, 7 58 N, 8 58 PRI
B RERRIES), BT 37 CHEEUKEBY, E 1h
Ja, WHRE A 3 000 r/min B0 5 min, H ERiE
T 416 nm AL RS AM- AT LA 06 BE THIN E O
(A H, HHEEM R, FRIG BT 54558 LE 3.

ML= (A wa—A m) (A me— A mie)

MRAELAE R, P RE EE A N To i E i,
T MR AR, PR RS 298 LT R A T 40
I, w%1, PEOz-SWCNT [#J5i =ik A 0.8 mg/mL
B, W2 4.9%, Ui AEAARTE TSR E T AT
A S AT S AR Ak, B 5 i T2 B
FHIRBWEN LA, UHBRELE 4
mg/mL I, VLN 68.7%.

B MK

Table 3 Design of hemolysis test

WEH S 2% 41RER/mL 0.9% NaCl/mL  Z&M/K/mL BER S m/mL BB EZ/(mgmL ™)  SABYmML i %/%

1 2.5 24 0
2 2.5 2.3 0
3 2.5 2.1 0
4 2.5 2.0 0
5 2.5 15 0
6 2.5 0.5 0
7 2.5 2.5 0
8 2.5 0 2.5

0.1 0.2 5.0 0.3
0.2 0.4 5.0 13
0.4 0.8 5.0 4.9
0.5 1.0 5.0 6.6
1.0 2.0 5.0 37.5
2.0 4.0 5.0 68.7
0 - 5.0 0

0 - 5.0 100.0

2.8 HAESYHIMMEERHAR
281 EAAREDFBMEVN O MCF-7 4 1X
L0 ANFLEERT T 96 FLIEFRIL, TN IE IR 1 9% 24 h,
RN Z IR EE A 5. 10, 15, 20, 25 pg/mL
f) SWCNT-COOH F1 PEOz-SWCNT 44} % 200 pL,
S R ZH N N SR AR 2 I 4 77 6, A4 % 6 N AL
kLRiEgR 24 h J5, OGN 10 pg/mL ) MTT 150
uL, 37 CiEE 4h, 3% L&, &L DMSO
100 pL, FHEGAROCEI 490 nm Pk Ab A, H5L
MM TSR, RBVEMMHEAEESRNE 4.

YHMAE TS 2 = STERAH T3 A {E/RT IR ZESF 35 A E

H%# 4 nJLIEH, 5 SWCNT-COOH #itk, &
&1 f5, PEOz-SWCNT H4HMAAE 2T, AEYAH
RYERGE (P<<0.001). [N, BEERAAM R REIK
FERIIER, ANBAFETE B R, MR R =
WREN 25 pg/mL i, PEOz-SWCNT 4140 i 7735

N (89.81£6.10) %, it BHEMR T b/ ik FE R
PEOz-SWCNT # L A WAH A M R 4T

2.8.2 RAMEMAKMEZER ¥ MCF-7 4if1 1X
10° AMFLEERIT 96 FLIFIEML, ONEE FRAH IS I7 24 h
&, RN ZEY) (PTX) 2 JREIKE AN 0.005.

R4 EPEEMHRESR
Table 4 Results of biocompatibility test

JR AR SHIAE T 1%

(mg'mL™) PEOz-SWCNT SWCNT-COOH
5 96.90+4.59"" 85.01+3.89
10 92.08+3.66"" 80.60+4.12
15 91.55+5.17"" 72.16£6.07
20 90.29+3.98" 67.53+7.13
25 89.81+6.10"" 63.81+5.60

5 SWCNT-COOH #Et#%: ™P<<0.001
""P < 0.001 vs SWCNT-COOH group
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0.010. 0.050. 0.100. 0.500 pg/mL ] PTX@SWCNT-
COOH F1 PTX@PEOz-SWCNT #2585 &4, *#
HIMANFARR e 2R AE, (R LA 200
ul, FRA® 6 ML, dkLEEFE 24 h 5, B
10 pg/mL ) MTT 150 uL, 37 CH¥H 4 h, =L
T, AEFLII 100 pL DMSO, FHEFEbR R 490
nm AL A, THEAIA KT Z . RAEE
PIxt MCF-7 4 g A= A i il Ze 45 5 DL 9.

ZHIAEA A 26 =1 — (SRR P-4 A /IR ZET 2 A )
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Fig. 9 Results of in vitro cell growth inhibition rate
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Fig. 10 Results of cell uptake test
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