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FE: Bk, ¥ -k (B-CD) Bt BA L AR BHE-H (PAMAM ) WECRE G4 5.0 f (PAMAM
G5.0) Ffil, 5T CD-G5 &2 ; W5, BH KPR ZEEER (CUR) 1ENRAIZ Y 7 E T CD-GS N,
23 T 7138 CUR RI40KA T (CURNPs ) ; e/, 7E CURNPs SMuZEELAT Gupsadkife 5 oy A2 M 28 A FH G 1 0
R (MM) |, 4 TR 2 RS (MM@CURNPs ) ., % FTIR . 'HNMR %t CD-G5 #6477 =1L ; 1@
it TEM FIGAALEE 7341 A0 MM@CURNPs FTOUIE S RTRLAR S35 HEA T T I , BT 250 R S 00 A5 24t it
M. ERAIRICGEE, #5177 T MM@CURNPs [ REPEREFIRINEMEIAN . 4553, CURNPs 4 MM {1
75, MM@CURNPs ‘F¥pRi42 (1622 nm ) Bk 13.9 nm; MM@CURNPs 5% 1 d BEEPRIAEN 162.2 nm,
10 d BFPEH4RI45 R 238.6 nm; CURNPs 254 9.60%, MM@CURNPs {RMNE2 3 54 CURNPs 18, 72 h &
BB A B2 50%; MM@CURNPs L PAMAM G5.0 Fll CURNPs [G#/)N, RIM#iZEHkE 1000 nmol/L T, /)
SRR E IV 4 1 LS A0 ( Raw 264.7 41 ) AT3ELAT 90%AY3% 1 ; MM _E AR B A5 B W4 i [ 45 FE 2R 1 sl
Al LA B MM@CURNPs EL& E Wi e ki haE, 4 hid, Raw 264.7 MEXTZOEARCH MM@CURNPs i
TR ZEIEREE A 72, Raw 264.7 I FEOEHRIC AT CURNPs b RIS BI5GB 80,
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Prepar ation and properties of macrophage membrane
biomimetic nano drug delivery system

CHEN Jin, DING Yao, XIAO Xinrong*
(School of Chemistry and Chemical Engineering, University of South China, Hengyang 421001, Hunan, China )

Abstract: S-cyclodextrin (5-CD) was grafted onto the surface of polyamide-amine (PAMAM) dendritic
polymer with ethylenediamine nucleus, 5.0 generation (PAMAM G5.0) to synthesize a CD-G5
drug-carrying cavity, into which hydrophobic anti-inflammatory drug curcumin (CUR) was loaded as a
model drug to obtain CUR-loaded nanoparticles (CURNPs). Finally, a bionic nanodrug delivery system
(MM@CURNPs) was constructed by wrapping macrophage membranes (MM) with immune escape
response and slow drug release outside the CURNPs. The structure of CD-G5 was characterized by FTIR
and '"HNMR. The microscopic morphology and particle size distribution of MM@CURNPs were analyzed
by TEM and nano-particle size distribution meter, followed by evaluation on the slow-release performance
and in vitro activity of MM@CURNPs based on the drug release assay, in vifro cytotoxicity and
macrophage uptake assay. The results showed that the average particle size (162.2 nm) of MM@CURNPs
was increased by 13.9 nm compared with that of CURNPs by MM coating. The average particle size of
MM@CURNPs was 162.2 nm when stored for 1 d, and 238.6 nm when stored for 10 d. The drug loading
rate of CURNPs was 9.60%, and the in vitro drug release rate of MM@CURNPs was slower than that of
CURNPs, with the cumulative release reaching ~50% at 72 h. MM@CURNPs were less toxic than
PAMAM G5.0 and CURNPs, with mouse monocyte macrophage leukemia cells (Raw 264.7 cells) showing
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90% activity even at a concentration of 1000 nmol/L. MM retained its macrophage-intrinsic membrane

proteins and functions, which brought to MM@CURNPs with macrophage immune escape function, and at
4 h, the average fluorescence intensity of Raw 264.7 cells to fluorescently labeled MM@CURNPs particles
uptake was 72, with the average fluorescence intensity of Raw 264.7 cells to fluorescently labeled CURNPs

particles uptake of 80.

Key words. biomimetic nano drug delivery system; polyamide-amine dendritic polymer; S-cyclodextrin;

macrophage membrane; curcumin; functional materials
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P e HAT 2R AN DRI T i F 2R, S
FAFET NE T R AE T B0 32%. Blifikits
AR Al 2 5 O M A5 9205 1) = B B2 Ik 2 3
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JEAE B Z P ok AR BEH RS B DR H AT,
FHF gl kol BERE AL TR YT 1 25 W04 e 25 T 2R 259
FIPL L/ IR 245 BT JI VS AR, SR e 2§ E R T4 5,
BKHGI LA, Blhn. MyTZ2a¥5] & L%
WU 5 BT ] D ARE S T o 595 R 2 1 44
TGS B, BTG TT Bl ok R R Ak 1) 5w L
AR L

IR, BRAK R AE S0/ 20 ok ol B 1 Ak 1) —
FPA HIg& i T g U1, 2R (CUR) B
ZH PRI — P RIRZ M EY, BAPR.
Pria Ak . PR Fb s bk RERE Ak S T 7R
Sk RERE A /N BBl CUR 397 AT A 808> 3=
) K A AL A5 T AR, O ARG ot B A e, H
CUR 7K ¥ M2 L AE MR AR . ZEAE IR AR E
R, I PR O P 52 3 R A 100,

YK RHFE 2 3k R G R 1A VR,
HAE R AR TT LS sk 25 W s i, B m 254
MR T, 4R 255 A A RO, R, A
TEPE G K 25 W B2 5 W 28 22 Ge VR0 R S 0 O HE
AR S 2k DL 20 R SR AR AL, ok
SEERAAR KGR 0T I, 58 A 12 20 s
I/ ARASE . AR AR ( MM ) T 40 45
TR 1) 20 R RSEXT 0 KR HEA T8, DT 325 1) 2 ik
IR AN, MM EETETE ouf BEHEH,
AT AR 3455 4 50 Ik s Ao A 1 BXE B b %) 8 P Bz 44
0 v R A LA AR AR B B4 F-1 (VCAM-1) P22
TSI B 245 ) 3o 106 26K A X 5t Jk o A e £ RE e g A i
SR, B MM L2 19 9 KRB AT X B ik ok A AL
BEH A AE TR AR M, R R G e kiR Dy hg

RMWEE-H (PAMAM) BIECIREE G B-FORING
(p-CD) etk i AT Z N H. PAMAM
ARG BAREEE . i, s mEA
BKYE, WAV T2, RS2 0 ek

FFasE PER2) ) FICKER 267U il PAMAM 7 4% 1|
WEEE i T —Fh i ik 2k, $20m T 29
fREE, SER TGRS . B-CD &4 7 4> D-iik
W AT A A, SIS  R /N [ 65 A R ST
TRGEFYPS 23 s P AT ik VR AN A ok 48U T
() N K X, s ) b S AN 4 S5 1]
K, -CD EA AN R K I PR B K A4 a5 2, 4%
Tt/ Iy 24 ml 3@ 2ot 43— TR 00 sl /K A4 i
A s R iR E LA . HU 26PN & T
FLIR BE BR B R 5 AWK R W2 198 3% 30 12 -B- A BT RS
(SACD) %A%, 1e P PRI 4 1F T 4 R BLH
RAF IR, IF ELAE = 28 7R R A B AT i b R
B pH FRA RAFrR e M.

ARSI A £ M%) PAMAM R ECIR SR
A1 5.0 18 (PAMAM G5.0) HUEEARAE LAk, ¥
B-CD & 1i7E PAMAM GS5.0 i, #4) i, CD-G5 #2415 .
RIG . WK PERIR 2 CUR 1E MR RIZ5 Y 2 T
CD-G5 N, 8311 #; CUR M4 KARLT ( CURNPs )
)5, £ CURNPs /MU ZE MM, il % MM@CURNPs
Pk 25 75, ¥ MM@CURNPs 47 &5
(25 R4 NP RE IR DA S A W PE A o AN R BT
TR I K R Rk Fr) SR s 2 4L S I

1 SCIGERSY

1.1 #E, RFSEE

Hoechst33258 Ykl &, FigMmdyeis:
BIRAF; MRS A5 E ARG &,
AR RAEYHEARBAABRA T /NRAZE 1
SR MR 4R AE ( Raw 264.7 40 ), BifER¥2h
BE; DMEM 1336, EE Merck A1) ; BRRARZ
FUBE, Y T (LR B AR AT BRA ] B4
(BB AX T Fis (MWCO ) A 8000~14000 J,
2% [E Union Carbide N ] o

PAMAM G5.0 H % ( PAMAM G5.0 Jfi 43
BN 5% ). p-CD (AR, &L EF/KELMIGMH ).
D,O (%0 99.9% ), b3 so bk AL RHE B
AIRAT; “H I (DMSO ), BilR k2% b
(PBS, pH=7.2~7.4), ZRWEEEEW (il
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40 g/L, PBS JHH ). FEMRIIEE (FITC),
CUR, AR, LigZEtHBMH IR A RAF; NN-BrREE
KM, AR, EEURBEAEYE R A BR A F

UV-8000 #UEEAh-1] WA EETE (UV), Lifg
TEHTX S A BRA 5 Nicolet iS5 HU{ B M- 25 o £T &k
YeiEiY (FTIR) , 3£[E Thermo Fisher Scientific 2
A]; BeNano 90 HUGKARLE DAL, FIAREHFHXAR
HIRAT; WYS-37XBY Bloe % i, REMIX
HFAUESEBRA T 3 WP-160C02 BUANI3R IR, b
B A 2 A FR A ] 3 LC-CBG-80S AU 4 fitg 1% 37
i, LRGBS A RS ] 5 LiposoFast'V-Basic
RIS BOARBT 2, B4R T ()9 R A
FRZSF] 5 CR22N AY IR 25001, 725 Eppendorf
/vF); KQ-100DE AU R IE VAL, VLA R LA
LS RN A JEM-2010F 3% 5f ia 7 W {45

(TEM ) , HAH P15 ELx800 fghril, 3
[E Bio Tek A Fl,

1.2 FHik

1.2.1 CD-G5 (#&&#1 ) #4&

B, % 0.1 g (88.1 nmol) f-CD VAT 5 mL
TR, A 5.0 mg N,N-FREE bR 1 g 4
1 (5 p-CD FRHERY 5% ), & F v 4 ho R,
R AE W HL 500 uL (6.88 x 107* nmol ) PAMAM
G5.0 FEEHEW, WTHESERGE, A S mL —H
SRR, G208 MO N E R S B, Ny AR
T, EEBOERN 72 he MR, KRN SE
NSNS, fELEBEF/KPEN 72 he BTEHRE,
%55 CHHETH 24 h, B3 HEER>™Y
0.0025 g, ity CD-G5, 'HNMR (500 MHz, D,0),
5: 2.75~2.34 (m, —NCH,CH,N—), 2.87 (d, —
CONHCH,CH,N—), 3.12 (t, —NCH,CH,CONH—),
330 (s, — CONHCH,CH,N — ), 3.48 (t, —
CONHCH,CH,—NH—CO—0—4-CD), 3.86 (t, Hy.s—
S—CD), 5.03 (s, H—p—CD).

1.2.2 CURNPs (fta# 1) #14&

KPR 1 mg () CD-G5 % T 1 mL — F 27 AR
H1, JA 0.25 mg (678.5 nmol ) CUR #/H¥k%, 1%
SR B TR AFZ T I A BRI ZU B FE R 4 mL #E 4K
i, F45 CTFRNL 3 h )5, BIEREABNLE, 175
EBFKIENT 72 h, RBRUFE A CUR & ZH AT
W, BTG, 2&-55 CAHTH: 24 h, 153
AR 1.107 mg, icH CURNPs,

1.2.3 MM@CURNPs (&4 10 ) %4

B 2x107~5x107 4~ 7E 40 i 15 9% L P A= K gl
K 80%LA | Raw 264.7 411, 251 PBS Vk—
W, SRR A0 N EE R, B RAR AT, T
600 r/min, 4 °CE.L> 5 min, WAL, /N0

TR FUTTE I 1 mL 2 2R 155 20 3 7 1
PPGAR, I AWATIRSY, (HaiMgIF, s
HRCE 15 min J5, FEBEES SR AR TR A AT 3K 40~50
W, S IS A R R AR, S L5 3] 4
ST 0% LA L 290 i TG A% J] 2 PR R 52 2 20 Y 2
W) 52 BF 441 16 70 53 0% AR o g R 4 1 4 R 50 S TR A
700 r/min. 4 °CES.C> 10 min, 2265 40 A% FR B
M0 . W& FIEW, 7€ 14000 r/min, 4 °CE&iL>
30 min, /NOIEER BIEW, UTIERDSN MM,

R FH A 75 2 FE 72 1l 4 MM 427 9 CURNPs
B o BAAODER 15, BRI MM E AT S mL
Az, FREC 1 mg CURNPs i T 3 mL #4lik
B FRMIRIES, #5 3 min, {273 MM 5 CURNPs
I EAER; &, FIRFRET B EHKIKAE 1000,
400, 200 nm [ RKFEEE ZFLIE T 2 RS BF
53] MM@CURNPs £ 77

MM@CURNPs il % £ 0~ iR o

0 0
OH
+ NN N N—— T 0o N N
(NH2)128
O (NHZ)IZS—n (NHZ)IZS—n
G5 ) H CuR , H CUR
»(G3)/N._O > (G5)/N._©O
(0] n 0 n
I I

(NH2)128-»
MM ) 1-218 R
— > [ G)'N o >
o

m

1.3 HHRMESMHERENIK

FTIR ik : KBr FE Rk, JEGE R 4000~
500 cm ', ZpEER 4emt, FHFEXREC32 K, '"HNMR
M. L D,O 1R CD-G5 B, 78 500 MHz F
25 °CRl5E CD-G5 1) "HNMR %Kl , UV-Vis g :
25 °CF, 7E 200~600 nm 8 Bl P 20 0% o 1 vk 8y
20 pug/mL 1) CUR F1 CURNPs — 33V 7 i #E A7
. TEM M. Bl B vk 2 ¢/L 19 CURNPs
KIEW A MM@CURNPs /KW, @i TEM X}
CURNPs il MM@CURNPs #EATHE 5 2 4E . ki B2 )
ik BRI EWE 10 g/L B9 CURNPs /KA A
MM@CURNPs 7KW, FHAN KL RE o3 AR A 7ok A2
M, MM@CURNPs KIERIRAFT 4 °C, IFTERE
JEH 3. 5. 7. 10 d RHFRR O, TR DN
1.4 HAESHEAMERENK
1.4.1 SARFKEF R X

CUR I WRUbs il 2 %) S« T o) 0 o vk B Ry
5 g/L iy CUR W RNV AKEEYE , 5 = F B I A0
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FEM T 30,20, 15,10, 5.3, 1.5, 0.75 pg/mL
FIARUEVS T o UV-Vis I %2 45 57 i v BE A vl VA W AE
431 nm ( CUR MIFFIEEA ) FRYMOEEE, M Origin
2= CUR R (y, ug/mL) -WEHE (x) prAEh
2, IR EIbREMZLIIS TR »=10.321x-0.5787,
R*=0.9998,

B2 AL B R 2 : 4 2 mg( my ) ) CURNPs
W 100 mL LA, e R B v E R
20 pg/mL FIRE TR, UV-Vis 453K SR AE 431 nm
A ERE, ARPE CUR o R B2 - ' B Ao i 4%
F AR P CUR AR, FHRIE (1)
F(2) 115 CURNPs #0254 (% ) A E 4 (% ).

2R/ % = my/mo % 100 (1)
E /% = mimiyx 100 (2)

K my ORISR AE M Z 07 BT RS B AR o
CUR Jfif, mg; mi Ay CD-G5 W#zha; mih#zy
i, 0.25 mg,
1.42  RFEFHHMNK

B\, 1 mL BT ES 1 ¢/L i CURNPs
JK VAT MM@CURNPs /K IE 7 BB A B4 R
SRIG N IBIT A E T 29 mL PBS 1, I BIREE R 37 °C
KA ISR . TELGY R ASE 0.5, 1.2, 4. 8,
12. 24, 36, 48, 60. 72 h HU! 4 mL PBS Btk ,
JF#NFE 4 mL L) PBS., A UV-Vis I & B
CUR Wyt , JF4E= (3) 315 CURNPs i
MM@CURNPs {R52454) BRVBECE (%), 2k
SR £k

254 R /Y%=
[P X VA+VeX(py+ ++p,1))/mx100 (3)

K VoNBUAR R E 2 AT, 30 mL; V.4 PBS
BHHAR, 4 mL; n ZE e PBS MIREG p, 25 n
UCHHER T CUR M JlT RtV EE, pg/mL; m giKoh:
TN 25 S, pg.
1.5 CURNPs {&5M & 45 O
1.5.1 @l i H5 44K

BURAFIY Raw 264.7 41HET 37 °COKIBMRIER , B
DB 2 B, SRS R AR AR A M R, R
HWAB 2T, A 5 mL DMEM #55%
B, WRAJETE 37 °C L ARF L 5% COL 451 T 3%
IR, MAEK EAE N 80%LA E, 1 :2 (%
JE 230 i 55 5 0 P A0 ) 5 SRV 4 B A B SR
kLR, IR I IR 2 5 R R O R A 4
) #ETAREE TR
1.5.2  4R9Pampn A 20

K MTT  He 8 45 5% 5 05 200 it 7 A [R) Jo e v
FEH) PAMAM G5.0. CURNPs fl MM@CURNPs F#
mn IR T NG T . IR E VR AE M Raw

264.7 1 DMEM 5 32 3L 84 2 5%10* 4~/mL, #4fL
200 pL AR FD 2 96 FLAR T, Jf7E 37 °C. 1A
I3 5% CO, 458 N 555 24 he B, 25k DMEM
RS, St LI 180 pL DMEM 53535, 4R
JERHLA AN 20 pL YREERLEE R 50~1000 nmol/L
) PAMAM G5.0. CURNPs fll MM@CURNPs £ i
AW, MR EFLAINA 180 pL DMEM 1535 5L
20 uL HIEAN; 25 AR A, LA
200 uL DMEM K537, A ik s 5 MR fL. ks
Wit 24, AL 10 pL (BT EE 5.0 g/L)
) MTT ¥, W E 4 h JEWBRIGFREE, maflrom
A 150 pL I EEEAR, 25 °C. 100 r/min Z0ff1HE R
iR 30 min, [ HVEESE S0 I . TR (S0
FE 570 nm AL EEE (OD fH ), FH%iE
3 (4) PRAK IS MK .
Y M 75 P /%=L 5 40 OD-%5 14 OD)/
(VFHEZ] OD-%5 41 OD)*100 (4)

153 E%MREREk

SR AR (FITC, G0 bricgikk 718,
#il#5 CURNPs-FITC, MM@CURNPs-FITC 44K 407,
SR E S, WD A KLk W 20 M R U 10

¥ Raw 264.7 ELREAAEEERNS 24 fLbR, 3537
12 h, Bfif5, SEE45 5 A CURNPs-FITC. MM@
CURNPs-FITC #E I, % TR S5 i — F 31
B, ZrPIEE 1. 2. 4h, PBSTHUE 3 S, IMAZE
RS S EE 20 min, SREHEFLIMA 500 pL )
Hoechst33258 Y4y (Wi €5, ), T 37 °CH4f4 15 min, PBS
VERUFE YR, P AR O LR T Image
J (Fiji ) B2 G R A T V-5 60k 3 140 AT
JF 11 Graphpad Pism #AF2: 65 GE f AT E

2 HR5WR

21 RIELERHH
¥l 1 & CUR., CURNPs, CD-GS5. g-CD [ FTIR
SR

I W
/

/

curnps > 1629

7 7
3003 2930 o )
CD-GS 3300~ 1628 50 /
82 33{5 1513 12651156 1032
@, ) 1078
/1T
12 31092025 ‘17(322/ /1438 |1261\
B-CD 1544 1151

1332 N5

|
v 2920 1262
3254 1150

1027

4000 3500 3000 2500 2000 1500 1000 500
HeE/em™!

1 CUR. CURNPs, CD-G5, $-CD Ay FTIR %l
Fig. 1 FTIR spectra of CUR, CURNPs, CD-G5 and -CD
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ME 1 AT LIE 1, 7E CD-GS /Y FTIR &,
3284 cm ' by PAMAM (¥ N—H # ()1 45 35 50
1§ 3109 cm ' AbKy A-CD |1y O—H 1 45 45 5
U5 2925 cm ! Ab A FIRR IR T b (1 C—H i) 4
PRzhil; 1702 11632 em ' &bl C=0 FEAY 45 R
Bl 1544 cm™' Kb R R N—H 5EA9 2 il PR o
1438 cm ' Abh C—H #EAYE IR 3hI%; 1332 em!
IbH C—N SEE IR ZhI; 1261, 1151, 1078 Al
1025 em ' 4bky C—O—C Fil C—O HE i ZE IR Bh%
55 p-CD By FTIR i A L, CD-G5 7E 1702 F1 1544 cm ™!
A EXT R T C=0 M N—H #AHE, 4545
'HNMR ¥4 %, -CD & ifife PAMAM G5.0
M, HE9KEMAK CD-GS,

ME 1 8 LIEH, CUR # FTIR &K H,
3520 cm ' Ab iR R ER A —OH Hr s
1629 cm ™' kbly C=0 T C=C A 45 R %
CURNPs A9 FTIR 3K, 3392 cm ' &b M 5rF P45
4 O—H W MZEIRENIE ; 3316 cm ™' &by PAMAM |
N—H 45 PR 304 53093 em ™' kb 5536 | C—H
BERY R AR IR B 2930 em ' Ab AR FNER R T 1 HY
C—H B 45 PR 3h1& ;s 1628 cm ' 4bh C=0 Y
MR ; 1513 cm ' 4b A BEHE N—H #EAY 25 il
PRENE; 1450 cm ' AbSh C—N 4 %25 il 4 06
1265, 1156 A1 1032 cm ' &bl C—O—C # 1 {H 45
PR A ; CURNPs 7F 3520 cm™' 4bf¥) O—H W4 26 ,
3392 cm' RS T NGRS O—H FRIFUENGE, 7E
1628 cm™' Zb 0] LG F| 5 CUR 43 & M i

% 2 5 CUR Fil CURNPs i UV-Vis Wit [&
ME 2 ATLLAEH, CUR 7 431 nm 2 RRIE M 0%
CURNPs 7E 432 nm AbA FFAEMOCIE . 454 FTIR &
fiE (1), W CUR W) H1#87E CD-GS L.

CUR
| Cures o \

300 400 500 600
P /nm

K12 CUR il CURNPs [ UV-Vis WG
Fig. 2 UV-Vis adsorption spectra of CUR and CURNPs

[ 3 &4 CURNPs fl MM@CURNPs ) TEM
FIRLAR 53 A P

B 3 A LI, CURNPs 40K ki 7 2 [F R IE
HIZARALI (& 3a), HPHki4EHR 148.3 nm, &
B EREB( PDI )R 0.127( & 3¢ ), W] CURNPs
BT HA R RS R e

ME 3 & IEH, MM@CURNPs 44K 4.+
SEERE, HIRARMN], BA R0 FIh 2 G 5

(& 3b ). HEE K42 162.2 nm, PDI Jy 0.103( &
3d), TR F/EERL . MM JEEZ) 7 nmP?,
MM@CURNPS % CURNPS K23 KT 13.9 nm,
FI MM fE 7 CURNPs £, ¥ KT MM@
CURNPs HJkif% . Kl 3b ' MM@CURNPs #2215 i
BMJE MM, DL ESSARERB, MM U E 190Kk
“F CURNPs,

i He/%
o = 8 &

0.1 1 10 100 1000 10000

R /mm
25
d
20 +
x 15}
2
'LE 10 L
5 [
0 1 1 1 1
0.1 1 10 100 1000 10000
RifR/nm

El3 CURNPs (a) 1 MM@CURNPs (b) i TEM & ;
CURNPs (¢) Ffl MM@CURNPs (d) BRLAR 44
HE2

Fig. 3 TEM images of CURNPs (a) and MM@CURNPs

(b); Particle size distribution curves of CURNPs (c)
and MM@CURNPs (d)

& 4 5 MM@CURNPs ()37 ¥R 42 B s 1] 1) 48
LA
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0 2 4 6 8 10 12
A [al/d
Bl 4 MM@CURNPs f°F- 20045 B A (1] 19 25 4k
Fig. 4 Change of average particle size of MM@CURNPs
over time

MIE 4 7] LIEH, MM@CURNPs J& 10d N,
L EPRLAR Bl A O ] A G T3 A s 1 d A
SRR RN, N 1622 nm; BCE 10 d B, SFHRE
K, 4 238.6 nm. HIRGIARL T kLA B I
[i) £ # B 1T 16 K, (2 1S IR 80/, MM@CURNPs
R ARFEE AP AR R . RHHI& 1 MM@
CURNPs Gk H A — & BE A AR e Tk .
22 BASHRAMELST
22,1 HRETHHME

25 %E , CURNPs H i 57 431 nm AL IO
FER 0.242, Hi4E CUR WS HARAE I 27 #1545 Hh ot
IR 20 pg/mL BESATRT CUR BiEWRIE N
1.919 pg/mL, M (1) A1 (2) 5 H CURNPs
HWAFN 9.60%, WERN 42.48%, XiEH N,
PAMAM Fl -CD y CURNPs 24K R 2 4L 1 i /K
WS, T4 R EZGvERE, Bk, Hl&
4 K AR B4 Bk CUR f 3k B 1 A B3R
222 MARETHLE

&l 5 & CURNPs fil MM@CURNPs {44} 824
£k

60  —+ CURNPs

W
(=]
T

N
(=)
T

N
(=]
T

CUR BB/ %
3

—
o

0

0 10 20 30 40 50 60 70 80
A TE]/h
€l 5 CURNPs I MM@CURNPs {524 il 26
Fig. 5 Invitro release profiles of CURNPs and MM@CURNPs

MIE 5 A[LIFEH, CURNPs 1l MM@CURNPs
HE B 2 REAT M 1 12 h N, ARk T
254 BRIRIEAR<35%; 24RO 72 h 5, B
B AL FZ) 50%, 1if MM@CURNPs 254 B i
BEET a8, D R H SR T AL 1 MM X2 )R
A — 2 BHARE A . Ik, MM@CURNPs HA3 5
WS RAE N, A B T 32 KR T TEAR N 1Y
KW RN -

2.3 CURNPs &5 EWiE ST
2.3.1 AR m LA T

Kl 6 i Raw 264.7 HMI7EA R E PAMAM

G5.0, CURNPs Fil MM@CURNPs H A4 40 i 35 174

I PAMAM G50 [_]CURNPs [—] MM@CURNPs

100 tgrer® obd L fe 1o
£ I
80

60

AHITE /%

40

20

0 50 100 200 400 800 1000
¢ & /(nmol/L)
Kl 6 Raw 264.7 4 7E AR [RIHEE PAMAM G5.0, CURNPs,
MM@CURNPs H1 (14 21 fifa 7% 14:

Fig. 6 Cellular activity of Raw 264.7 cells in PAMAM G5.0,
CURNPs and MM@CURNPs at different concentrations

M 6 AT LLA Y, 90Kk F ik <200 nmol/L
B, A S 2 A A LA T 3R 3 >90% 5 Bl 40K B
TR — LB, A AN TE 1A BT T %,
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