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. RIS R ER, AP3-CNP AT AP3 A HH R IGRAIE . AP3-CNP AT 19 XI5 R0 40 Bt Fro e £ FH 2
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G2 PAHETENE, REMIEMER G, HA
54 P-0. P-1. P-2, P-3, P-3'. P-4 f1P-4', Jrf
LHHE P-3(AP3, 1) NEELBFY Y. RN
AN ARRMNEZ, I8 AL R,
PRI AR Y Im RV T« B BUiA 253K (antibody
drug conjugates, ADCs) [ H B LA CNP Bt fi
B FLRIRN, ERHES) | 22 W R FRHIK
fe. HRT, P2 22 B R KRR AT SR A, T
[ ST 5T LE AT T
1 UFESRKY

TU-1901 BUEEAM 535606 FE v (b R0 A il FH 51 A8 R
NE] ) 3 Amicon Ultra-4 B.0OiiEE (B T= 50 000) .
RUAHZLENT R (R 4>+ & 50 000) F10.22 pm £k itk
#% ( 92[® Millipore A ®] ) ; Zerasizer Nano ZS90 Itk fiF
A (BEE Malvern Instruments 24 ) ) ; Multiskan FC
AR (SE[E Thermo A7) ) + 1260 B mRuAR 14X (56
Agilent A7), FEUICHE. ALS B HB B VL
W FE BRI 2E )+ SW-CI-2FD BiBE TR G (LRSS
SEAHMAF ) ; LIBRA 200 FE BUEH 485 (£ Carl
Zeiss AT ) o

CNP RETR (ERERA I m AR AT, Bk

1 ml : 50 mg, #t5 CN1310040) ; 1( Y JI[R=ELEIATT



FOh s, 4ifF 99.5% ) ; DMEM miklilg ik, 55
TR BERRERZE IR (PBS) . FE/NE IS (FEER
HRAEYE R AL AR AR ) 5 Cell Counting Kit-8 4]
F s VR IR (CCK-8, HARRA LT FHT) ¢
AR/ W A B e

NHFHE4IHE HepG-2. S #UE4NAY SiHa. ATE4IA Bel-
7402, NSl a0 AS49. B 5@ 4L HeLa FNEP S5 40 i
SKOV3, UL F4iass Py 1 K2 A a7 B 5% 3 S S i
.,

EWIF/ING [SPF 2%, MR, 20 ~25g, #Pikfi4:
VIR AR AR, SEKIES S SCXK ()1])2013-24] .
2 FAESHER
2.1 JiEEWR
2.1.1 il

¢tz Autima-c18 FE (4.6 mmx250 mm, 5 pm) ;
FENAE 70% IS o Am kK 252 nm ; ik 1 ml/min ;
AR 35 °C 5 #AEE 20 plo
2.1.2 2RV T V2 A B0 UE

PRI 5 mg, FH I A B0 ROk B R
500 pg/ml (JBER, P FHTLSIAHMRE A 100 pg/ml (1]
1. A% BRI A B0EE, SRR
0.5. 1. 2. 5. 10, 20, 50 1 100 pg/ml FRIAH V90
HO“2.1.17 TUR s S5 AIE . BLLIREE (o) i
ARTR, WETHIRR (4) PR EEAT etk [a)H, 430815
TIFER A=42.522¢-18.404 (R*=0.999 9), £kl
790.5~ 100 pg/ml ; 1 FJFMIFR 9 0.10 pg/ml, &
RN 0.35 pg/ml.

HU 1, 10 #1180 pg/ml (4 1V, 3 g AT K %
P, 4558 3 Mk FERE A H AL [ 18] RSD 3
INT 2% SFEIE N 99.72% (n=3), RSD A
0.45%.

2.2 1 YRR EF SR (1-CNP) [l &
1 0.22 um £k U JERFR A K 135 CNP
IRBF SRS ABUR S, B 5 min S, RJETE
37 'C. 120 r/min 5/ FHRHEE 1 h 53] 1-CNP.
2.3 CNP % 1 FWR% B4
2.3.1 1-CNP [yFa e A b 2225 52
Be il o 20, 50, 100, 200, 300, 400 F1
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500 pg/ml ] 1 37, 5 CNP JREFHHE (50 mg/ml)
SHBURA. B “2.27 TR AL %15 8] 1-CNP,
T 0 F1 24 h BURE S AW 10 pl, FH4EKFEFEZE 10 ml,
ME R Z B RS (PDD), “FATIE 3k, %
% 1-CNP [ R AE FI kR . 458 (B 1) 2R,
1-CNP “E#5 ki 247 180 nm, A [ W fff Et451 ) 1-CNP
76 0 F 24 h B} [ R 42 2 AR — 35, $278 1-CNP 1E
24 h WNASE TR .
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Fig.1 Particle Size Stability of 1-CNP (n=3)

K FHIE S L BE T I L R 200 kV Z54F T %2 1
AT 1-CNP Uk KNS, 25 R WK 2. mT I,
W B 1 HT S CNP BRI R /NA 20 ~ 60 nm, JEZS
WA —F, FERWIM 1 )51 CNP R %A R 4E
B AR A

100 nm 100 nm

a: AW s b HAE
2 CNP HZAHIFERNESTRIRR A (<600 000)
Fig.2 TEM Images of CNP before and after
Drug Loading (x600 000)
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Fig.3 Adsorption Curve of 1-CNP (n=3)
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2.3.2 1-CNP Wy B 235 il 2%

W o 52 3 286 Sk P — o o BRSS9 R B 24540
&= (Q,) S5V es R R, BRI H
S5 B PR 5 AR B 5 A AR R, SR B 1
e d i I 5 vk . B CNP B 2547 1) 25 3
B b 2R 52, AT LA & CNP X 2590 I B 7K~

H CNP R & v SRR R B % 50, 45, 40,
35. 30, 25, 20, 15, 10 f1 5 mg/ml, 43HIInNE
PRFR) 0.1 mg/ml {1 13, 18 “2.27 TR 5l
%13 1-CNP., FEEJEE EL (2 808xg) 20 min 755
HUFE 1, BOEBOE UM R “2.1.17 TR %4
i, BA@IE 0., iRIE 1

0.=(cyc) /m=x100% @
A, m R 57 CNP T & .

23 5M# A Langmuir. Freundlich, Temkin P jff
T Y 0L A S5 U PR R 2, & R R AR5 s A
Freundlich 7/ (Q=Kxc"", I Q, NH#.f7 CNP
W B B S IR 25 P i, ¢ DRyl R B ST 24T N 1R 9 S 24
WOREE, KA Un RHHL 2 Un 9 0.1 ~ 0.5 B

#* 1 1-CNP FRMMER (cts, n=3)
Tab.1 Adsorption Isotherm Data of 1-CNP (x+s, n=3)

CNP: 1 c/ug-ml’! R B 2/ % O/ugmg '
5:0.1 26.44 48.66+0.69 10.02+0.14
10 : 0.1 15.80 69.32+1.41 7.14+0.15
15:0.1 10.90 78.84+0.46 5.41+0.03
20:0.1 6.86 86.69+1.37 4.46+0.07
25:0.1 5.61 89.10+0.79 3.67+0.03
30:0.1 3.04 94.09+0.97 3.23+0.03
35:0.1 3.08 94.02+0.84 2.77+0.02
40 : 0.1 2.23 95.67+1.63 2.46+0.04
45:0.1 1.39 97.29+1.21 2.23+0.03
50 :0.1 1.78 95.54+1.24 1.994+0.03

MR B R ) LA RO AR, BT ILE RN
0=1.618 1™, F W] CNP X 1 45 B (W fAEF o
W B S5t il 2 LI 4.
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4 1-CNP FRIRHMIEL (n=3)
Fig.4 Adsorption Isotherm of 1-CNP (n=3)

2.4 1-CNP #REURERME 552

HU 1-CNP (43514 1 10, 25, 50, 100, 150,
200 F1 250 pg/ml, & CNP25 mg/ml), LI CNP i&
BUESEAE T AR, BRI MM 80 K, MEAE
%, BENL N 8 4, FAIEA 10 A, WARA
Jo REE S SRR, FESAIESY 0.001 ml/g,
FESEEE 10 min 5| 30A0FE, SERIfEHIH S —9. 2B
TR S, RIBR SRR A . BRIk
MG EFMFMHESE (LS ), R BHE TR
B S P A G RS DL, AR JEARE 4 T bR
BEATH 4« O RRBUETE AL, 0.5 AR 25 5255
PRy G B, 1.0 AR B IR I 4 Bl 2 52
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Mo BIFS /NI R ERTE R SR, AR 2.
SR &R, 1-CNP kR ERRUR 5 CNP R EIE
SPEEAR 2 RO 1 1 i) CNP {5 5 A7 #E 1)
WELEE .

2 1-CNP WM B RERMETS
Tab.2 Evaluating the Lymphatic Tracing of 1-CNP

thE £ 2 T4 & Chinese Journal of Pharmaceuticals 2018, 49 (4)

AN 1-CNPHUKRE /pgml ' MBS BNEL Bk

1 0 10 10 10
2 10 10 9 8
3 25 10 9 7
4 50 10 9 8
5 100 10 8 7
6 150 10 9 8
7 200 10 8 7
8 250 10 8 8

2.5 1-CNP RSN 2
2.5.1 RAMEEGALS

MR “2.2” TR 777k 1-CNP i3] 2 ml, 3
H 1 &R N 50 pg/ml, CNP 23K A 25 mg/ml ;
AR 50 pg/ml 7 1 2 mlAEXTRE . g 79 ol
FIAEBMNENTEEF (Af DR IEFTIMBLEN ),
439 'E T35 pH 7.4 PBS (iEHTAME ) 50 ml 5 1
. £E 37 'C120 r/min 46 1F FIRHGE, 2051 F 0.5.14
2. 4, 6, 10, 24, 46, 52, 70, 96, 118, 126 fll
148 h EGEHTZNE 25 ml ( Sz I %MIn )i 25 & B i
M) o B 10 ml, F 40 CuEiezE+, hnmsht
0.5 ml 5%, M “2.1.17 TR Al &kt 478 ot
HHERBEBE (0), EE3IW, ERILES. 4k
SINBEOREG S5 R EoR, 5 1M, 1-CNP HHZH
GRAEH .
252 BT ANME

SRIAZES. —2%. Higuchi BAIfL G, 455
F W] R 3 AME RIS AS AR b Hb R R B SRR
ORI B . 45 R, 1-CNP (R IMEZ51T
NAE 0 ~ 6 h fF&— R (7=0.998 0), 6 ~
148 h 454 Higuchi 7% (/=0.990 8) .
2.6 1-CNP () fJed 4 o 400 i)l g

W 4 % % B 4 Bel-7402. HepG-2. A549,
HeLa. SiHa fll SKOV3 4 ffa sl 73, 5. &1 ffg 2 i H it

100 r
80 j

SRR IR %

0 30 60 90 120 150
t/h
B-1; ®-1-CNP

5 PBS FRIAINEREIZ (n=3)
Fig.5 In vitro Release Curves in PBS (n=3)

o, VRN EOR LN 1 ml F 5x10° 4. B
96 fLHR, MEFLINAGHMIE 100 pl, 7637 C. 5%
CO, % FH53% 24 he FEEEFRW, MAEKRE
ZHWNRE R 200 pl (B8R “2.27 TR 7 ECH 1K
JE4 50 pg/ml ) 1 ¥ 1-CNP, 53 CNP 24k
BN 25 mg/ml s F S 10% /N4 Iy Al 1% 5 8%
# & Y] DMEM 5 B8 55 72 WA B ST . Bel-7402,
HepG-2 A1 SiHa 2B il 1 1% % 4 0.031 25.0.062 5.
0.125. 0.25. 0.5. 1. 2 14 ng/ml; A549. HeLa
A1 SKOV3 ZHECHI I 1 ¥R 0.062 5, 0.125, 0.25,
0.5, 1. 2. 4. 8 f1 16 ng/ml), FFMIKEEE 34
AL, BCE AN B X I DL R AN I 8 i A AN
YR = Ax A, 7637 C. 5% CO, &M~
ABRTIE A8 hy FERBEFMW, BAMANETH 10%
CCKS8 HJ5 7R 100 ul, 1% — Bt a5 FHBEAR X
7E 450 nm ARG %ALY OD 1, HN@iT5H 410/
2, BEAERK 3 . 1 81 1-CNP XJ & i 4
Ji ) 2 2R ] 6 B

(oD 0D, )

(ODyy4~OD,. . )

R = 1 x100% @

1 0 ZHNIEPE R 4ERfL ) IC, 7 0.2 ~ 4 ng/ml,
5Ok AR A — 3 1 1-CNP X 2% R £
ff) ICs, 7E 1 ng/ml 247 . 4 FNH R 45 L2 ¢ 4656
iR, BR SiHa ZUMILAAL,  FLAR 40 40 1 1 e
15 1-CNP AW PH¥YKT 0.05, BIEESRIT
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m-1; o-1-CNP

& 6 1F0 1-CNP %t HepG-2(a) . SiHa (b) , Bel-7402 (c) « A549(d) . HeLa (e) #1 SKOV3 (f) {ABEAYHNFIRZE (n=3)
Fig.6 Inhibition Curves of 1 and 1-CNP against HepG-2 (a), SiHa (b), Bel-7402 (c), A549 (d),
HeLa(e) and SKOV3 (f) Cells (n=3)

MR, KWL RE CNP R R ok, A
il e 72 4 A A R F

3 i

3.0 ARG SR B il 2 H T B 5 25 B AR
RV AT 5T, 45 3R B CNP X 1 A 5 4F i W b
EF . WhEL 7R R M 25 S 2R CNP W 259 J5 47 A
A RUFRIRERERE, A3t — D05 B M iR 2
YA AT M

3.2 AR R Bt R i A R A 5T CNP FE I PR FH Bk
FE (50 mg/ml) FXPASEIREE 1 R P15 AL, HHE
NULE IR 2R 2 k5. 4R EoR, 24
WEELE 0.3 mg/ml K UAF, WRFHZTT LLEE] 90% K&
PLE, diambnRiEtEilmmg R, ik CNP I
0.1 mg/ml [ 1, Fi{5 1-CNP #|57)# CNP &k
FEN 25 mg/ml, 1 & WRE N S50 pg/ml, EFHF%
1-CNP 4k B2 AT F R TEUR 248 i 25 4 X6 PR A 7
3.3 ARIGE L T 4B A E 1-CNP i 11
1, ZIEARGE . MR S KL s CNP XY

1 [ B FH Freundlich BRI & 25 B, CNP
1A BRI RER 5 ZRIFRAR AN, A5,
WRE RN BT 5 1-CNP %A A5 R 40 i i
PNE AR, HI1Cs 7E 1 ng/ml 47, S5HF
FA& 1 MHIHIE 2R —2, 3R9 1-CNP i3]+ 1)
1 AR PR Sk ke 241 g 40 B AR K AR
34 ARG AL ZABTETF AN T il 77 (1 245 22
PER, % BEARYE Jo SR 40l 38 S UE 32547 A O
X LTI & AE R 25 AT AL i —Fh T ) A
B,

EEPEN
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P49-19 SEMIFRX p- AKEBLSH. FEMRFFILEIR
M Ali A %5 [Int J Pharm, 2018, 537 (1-2): 111]

S eih. GIAHEIKEE S T SR (HPH) X p- 3
BREE AR RGN, WVTAL AR L A S5 F R0 o/w BRI 5t
TR R FLAG R ) BTS2 A . i A0 HPH %4 (100 MPa, 4 ik
FEFR ) ol 11 A8 R0 57 T M o O S 3 s s (FRI 2 ) HPH 4%
fF (300 MPa, 5 KIEHR ) 2 SEEASH SR, FEZM BT
BRANTHAGH, TREAZOTZRK, P& T R i
WG B & AR 4. 4 HPH Stk B- ALER & A Bon e
MR TR YE, ST AL A R A, AR S S
MTE AR (B- ALEREE IR N 1% ). SR, 76 - ALERE A
WREEDY 1% I R WL ) ST o R AR o . AP R FR ST,
DA HPH 2P ) B- FLIR & AR KR, TS 9K 50 B0 W0
RN AAFAGEAE A 0. HPH A PE I 5% e 42 7
BT EARARL, ARLERRRE FIREH BT R

[F & gaiE]

P49-20 LUHRE NEEUAD A B & R & E B E 4 o BUiE
Deshmane S %5 [Drug Dev Ind Pharm, 2018, 44 (6) : 1001]
A5 35 [ FDA SEHERI S AN LR 3R A 5248 HS
Wiy, HTRIT kS . B2 A5 K2, BT T H
BN o AHEFL LR IR IS N (Daucus carota) $EEUY) N EAR,
) e A A 3H A R, AR e 24 AV fide R AR R B
HE AR IR VEIKTR S R IRIES. KERED)
Mttt (LD, S5 R SR HHAGE 5 Rk BRI

KPR BRI B, 2 F ARG P R R B IR AR AR . 22
AR (DSC) B AR B 2L A% (FTIR) A1 X 21T
45 (XRD) Wi SR RoR, 29 580k E A B0 R AT« TS
] A A AR BRI, ARTHORHE . M AMAIG b, I8 R 2 L
M 23 I R L BRSPS IR ST, 1 [A A
OB DA AT v e s AR SRRSO A R B . 2, R
SREAES T A g — o] % [ 43 AR B30 A 70 L A0k 1) R AT 5
AR o

[E & Wi

P49-21 IFHIRBEEANFFRKEBENMNHZMITEM Yang P
%% [Drug Dev Ind Pharm, 2018, 44 (6) : 953]
RZKJE (CFTN) &35 KERIATAEY), BURRMR R, H
A PEZE . AREREG SR A V0 4% T8 CFTN () - FR 2k - 3R
HIkE (DM-B-CD) &9 L ST 25 77, DL I CETN HIVA i E -
AR X RATH A A T S R B OR, CFIN M &
N DM-B-CD o /LAY 7E #h T2 A0 2 #h 22 i vh 1 5 1
3 = TR CFTN. SR B A4 ik b )1 40 iR =% %200 25 CFTN
LA ERBERIN S AT, SR -_FRAREER. RAKX
BN REAT A N IR58, 0 A o i LD S, T ARAIR
5457 CFTN-DM-B-CD &%) (250 pg/kg) « &5 H 5 WLATE S
A R4S 25/ L, CETN-DM-B-CD £, & 1140 545 24 (R W YA R R
Coax FAEP R EE S o 25 FFTIR, CFTN-DM-B-CD &9 &
W% 55 75 A — B e Ay RSO AT R
[F & Zwif)
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Adsorption and Desorption of Ansamitocin P3 on Carbon Nanoparticles Suspension

Injection and the Preliminary Pharmacodynamics Evaluation

XIN Qian', TANG Xiaohai"**, RAN Maosheng', ZHANG Xuemei', LIAO Chunmei'
(1. China Chongqing Lummy Pharmaceutical Co., Ltd., Chongqing 401336,
2. College of Life Science, Sichuan Normal University, Chengdu 610000)

ABSTRACT: The change of particle size, adsorption rate and in vitro release of the carbon nanoparticles (CNP)
suspension injection after adsorption of ansamitocin P3 (AP3) were investigated. Moreover, the tests of lymphatic tracing
and antitumor activity of the final product AP3-CNP were carried out. An ultrafiltration centrifugal analysis was applied
to separate free AP3 from AP3-CNP. The dialysis assay was used for the quantification of drug release. An HPLC method
was adopted to detect the drug concentration. The inhibition effects of AP3-CNP on human tumor cell lines HepG-2, Bel-
7402, HeLa, SiHa, A549 and SKOV3 were measured by CCKS assay. The results showed that there were no significant
changes in particle size and lymphatic tracing of the CNP before and after adsorption. The adsorption rate was decreased
with the increasing of the concentration of AP3. Compared with the AP3, AP3-CNP showed a significant sustained-release
characteristics. The 1Cs, values of AP3-CNP against above six tumor cell lines were about 1 ng/ml, showing a good
inhibition effect. There were no significant differences between AP3 and AP3-CNP in inhibition rates except SiHa cells.
These results indicated that AP3 could desorb from the AP3-CNP and inhibit the growth of the tumor cell lines.

Key Words: carbon nanoparticles suspension injection; ansamitocin P3; adsorption; desorption; lymphatic tracing;
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The ICs, values of AP3-CNP against human tumor cell lines HepG-2,

Bel-7402, HeLa, SiHa, A549 and SKOV3 were about 1 ng/ml;
except SiHa cells, there were no significant differences between
AP3 and AP3-CNP in inhibition rates. It indicated that AP3 could

desorb from AP3-CNP and inhibit growth of the tumor cell lines.
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