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HE  RABERPGE S RRETE Fe, 0, 90KFF, FFLANCAHFRIR R HI5 T —FpEA pH ni R % FE 4548 B Rg
AR Z AR Fe,0,@ ZIF-8@ PA. ZAPRHE LU IR ANRE AL 3R BE AT 35 35. 46 A - m*/g, HA RIFIIRETE. Fe,0, 44
KR RERAIEE , SrEtE R, S53URALL, B & HeRRAR RS B, (RIRARF & E M G A
RoF HAaAi¥s). ok, Sk BAa 24850, RMBUEEK, SRR B0 Mm1k 96. 4% 144. 6 mg/g.
TEpH 2}y 7.4 F1 5.0 M4 PR B UKRBLF AT T 25U RIS, 24 h N, KL F7E 2 Fh pH T BIHRIE
BIK 39. 8% 1 78. 6%. it 25 R BEIAE T 2R pH WL PERE. 7ESLEG P51 A T X Al i B A A1
FR , 6 B B BAT — & (BT VR . (R Bs SR B G FF R Selm el (- MUTT) 25 5% B PRJRE 400 ( MG-63 ) it
13 T RSN TS5, WESERRHS B 25 W BT 2 2 (DOX) Z [RIAAAE R — & M U Rl P TR s8OR .

KR pH MM ARIVER; REMEGUKRE S MR ARG IR Z9WRR
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Wy BB )z T LARETE G KRy A e B 24 B 24 R G0 9 A UK 25 1 70 1o i A B
Al W A FH S BB SRR R SR T, TEANINRE 7 B F R 92 B 25 B A 5 s A, e i 0 38k
M o7 A ) SR R 240, DTS2 B 25 ) 3 F (M RERE ) 2 U g LU e AR RAL IR T L A
2 AL, e 4 FH B RC AR Y 5 J8 A LB JE8RE (MOFs ) | G £ DR IR 5 15 22 61
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1 AR AR A R SRS 7). AR T LA o 4% 0 200 L 1 05 PE AT R RE g, B W R PR e R
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[Zn(NO,), ] FAHPR (PA) W T FE 25 Bk 2= 5 A BR 2 A 5 B IR = — 4 ( Na,HPO, - 12H,0) | Bz —
A48 (NaH,PO, - 12H,0) | #fR (H,PO,) . H i ( CH,OH) FI /K Z % ( CH,CH,OH ) I T K e i Bl 25 Bk
2R A BR A 7l s —HI LA ( DMSO) Al 2- LK (€, H( N, ) I T R HET & TR 404 TA FRA A
WEMEEE (MTT) FIBT %S 2% ( DOX) W F-BT 4 TR0 28 | Bir R 28 R 4 4.

JSM-6480A 44 B+ i -1 (SEM, H A JEOL A H]), TAEHE 20 kV, 4334 3 nm, T
YEFEES 13 mm. Rigaku D/max-TTR-M & 51 X S48 K7 44 (XRD, H A JEOL A H]), Cu Ko H,
A=0.15405 nm, FEHE40 kV, EHIT 150 mA, FHHEE 10°/min. 3EE Nicolet 23 F] ¥ Avater 370 HIZT
HMETEAL, HHEEE 400 ~ 4000 em™, HEFKECHK 32 K/ min. Tecnai G2 S-Twin % 3% §f H 7 & i 4%
(TEM, E[ FEIAH]) , kT22HE 3.7 KV, JNis L E 200 KV, XU G PR ERE 5L HUR . ASAP2010 %< -
W2 o 158 B4 ( 5 ] Miicromeritics AR ) , SR A BET 321 BJIH 351154 9 L R THIBURIFLAARFR. 7304 B4R
SRR SRR (35 LakeShore 24 H]) , BAFEERAE 20.00 A - m*, BEGEFE 2.0 T, B E 7.96%x10°
A/m. NETZSCH STA409PC I $i - 22 /R 9 4 it X (TG, FEE Mt s & W& AR A F), S0
a-AL O, , XL FEl 25~800 °C, THEHEA 10 C/min, E/TSAMIRL, ZFH 20 mL/min. Nano ZS90
VP AKLIE - Zeta BALAHTAL (35 Malvern A H]). UV-1601 BEESR-1T WA e S BETH( H A B HEA A )
0 7 BT 28 WAL K R 490 nm Ak B W ' B 1L
1.2 KIEHTE
1.2.1 Fe,0,@ZIF-8@PA th#| & ZMICER[12] LG M. FREL1.35 g XK G =g 3.85 ¢ &
PRECINAF 70 mL £ ZFE PP &) JERRLdi £ 30 min, FFHFLFLE 100 mL W ZEH, T 200
C TR 12 h G R, Sy s HIoK CBERM LS FKEPE 3 R, T80 CHAE T/ 12 h
HIAFILIE Fe,0,. ¥ 0. 1 g Fe, 0,87 48T 30 mL H EBEEA T, INABE/R HER 10 1R RSFREE AL {4 2-
FEBRE - F 70 CIMT N RV 30 min. FHIMINRES 4 85 BrAs =1, 0K BRI RI 2 008 vk, 2B
R B B R VI RTIRAA, T 60 C EAS T 12 h, BIRTHIFS 0414 IR A HIE 228 G 41K Fe,0,@ ZIF-8. #fEHf
FRECERF87 0.1 g, 23 BIHAF] 50 mL ¥ E K 5, 10 F1 15 mmol/L WIAEFRIE W T, T 60 C /K Rtk
Lh &, B o i JooK S BERN 2585 17K I 38 3 Ik, T 60 C N EZS T4 12 h §il13 214K Fe,0,@
ZIF-8@ PA.

1.2.2 Zfg AR 2 b L8 (] MG-63 4t 22 380 i b o 9 200 B4 4 3 A S 4 ( MTT ) X 44 &1 248 it 2 A7 g
T ARG, BT Fe,0,@ ZIF-8 AUAEHIHH 2 K Fe,0,@ ZIF-8@ PA R4 KBk 4 sk, Scui
BRUNE . 7637 CF, ¥ MG-63 ABUE e 4 4A0 2] & DMEM 5573149 96 fLAk (%:£L 5000 ~ 6000 4>
i), RALARCE] CO, i S% IR FRAR SR 24 b, 40 MI 5 TFL. Fe,0,@ ZIF-8 1 Fe,0,@
ZIF-8@ PA 5l I 22 HMNE RS K 2 h 5, DAMRIE N 0, 3. 125, 6.25, 12.5, 25 F1 50 wg/mL 43 N3
AR SRR PR 24 he BEJE, A BImFLARCR A 20 pl 5 mg/mL MTT EBALRIR SR 4 h. IR E 5,
W ETAEER, 154U S 100 WL — F 5K ( DMSO) ¥, LA 150 v/min H RSN 5 min £IR G
57, FHBEARSCIN R 4 FL SR AE 490 nm AR AIOGRE(E , B3 YCEHEH T I H A A AE T R (%) -

Cell viability = (A,/A,,.,) X 100% (1)
AP A AR AT B CRE ISR A, 0 ALK ZAA Y 201 25 1y I ' 18 - P4
1.2.3  HEK Gy K R A B L5 FRELS mg DOX, 30 mg Fe,0,@ ZIF-8@ PA fil A% 5 mL
pH=7. 4/ BERRER 2 P (PBS) 1, M7 30 s i/ H %), fEE kG T & TEIRIR G 25 iR
24 hJE B O B B T, FTRMARRY PBS 28 b Vi 2 KT DR B BB Y. B 2 IR By v
AN OCEE A TROCEE RN, 7128 DOX J5 BIFE fibRic h Fe,0,@ ZIF-8@ PA-DOX, H%5M360k
FEH BTG RERG . A3 BB 3 (D, ., %) MERZRCR (D, , %), HHEARWTF .

Dy = [ (mgy — mgy)/my) ] x 100% (2)

D=1 (mgy = mgy)/meop] % 100% (3)
K mo, WHIER DOX L5 mg, AR BAR 05 1 W T ER B 1 DOX Bt 5 m WA KSR &
1.2.4  #hinpBAm iR EN B B RIE R IR (37 °C) M pH (7. 4) B4R, HL0.0 5 g fitE
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FABMTET 10 mL PBS SEiEW T, FEAMEY T #1700 8. 615 AMRIRIR 54T, 2 il il
TE B 4 LA R e VS B AR Y pH VS I T 25 IR SE . 405K 5 mL pH=7. 4 Al pH=5.0 ) PBS &%
RRANE R AR B T, BT HIRIRSG A, 1E 37 CROLSM T TR ISR . Li— 2 AR A]
B, e B O B L R G RO L AT A T, RIS RN ST AR R B BT B R v A TR AR SR
FHESMICCEETHRE I, A5 [] i 18] 5 32 S DOX A9 22 P A W OG BE (1, AR DOX e B A S
FEERPREML, B A-aFRIEIFE DOX MREEED, #E DOX RYRECE &, FHF 2 H3R A R B [a)
IR RCE (RE, %) -
RE = (Y mg)/m,, x 100% (4)

s mg N BTN [R5 R 5 my, A A 3R 25 W) B I A B i
2 GRS
2.1 Fe,0,@ZIF-8@PA ¥ 3K

KA G B 1 B I B2 T S i A8 p b FE R i A BAE A 2 Akl T —
Tl R Z FL 2 S K EBAR IRl Fe,0,@ ZIF-8@ PA |, W i F2 U0 Scheme 1 /. BFREPEILIRE RN E £ 1L
MEZEMARL ZIF-8 RYRTIRMAIR G, (EH T LB SRR IR ARG, AR, 3 o BT R I v vh AT 1L
EFE, MR SRS R A AR, SRR HIE L — 2RI & Y. ZIF-8 24L&
S5RAFIT PA JE R AE AR A TR . RIR & /TR A R0 A WA A fde
S AR, AT IR by 1o T R R RS e SV U i 1 6. DRUMA ARk LA e K b 3R v ARURN B 8 1) 2 L4544
I PR B 25 A AR T AR R, NI B 25 T Bk, Ak, PA A A R L A RN
FRILSLIA RT LA Ry 25 S B AR VA R A A5, 1T DOX 1A vl LB I & SE B RE A, & Z Ak A B AR
FH, (E25% 5 T ad T 51 ) B U A5 1 I B B A0 K AR e T, DT 42 78 24 40 T 3t o o ) A A
PUNARIE 5 2205 Mg 2l UM BE 1) pH (B 1 T X 25 W 105 A 7 45 1l A8 50 S B AF 52 R pHL Xof 245 40 g e 1)
S, RIMRIAS B B A AR YR, AT DAFE SR A5 1F T it — 2 kA Wi, Bk 2 LA5 3}
B, ISR 5y T Hoh PA FES5FRACIF T 1 — 25 B il AT H0 A0 AR I LB A B AR 20 1.
i MTT SEEH9E T Fe,0,@ ZIF-8@ PA 12k DOX X MG-63 i 4t Jfd it 7 A= P [ 400 il 4= 1.
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Scheme 1 Schematic representation of basic constitution of Fe,O,@ ZIF-8@PA nanoparticles, loading and

multi-responsive releasing of DOX and the nanocarriers combining with DOX acting in MG-63 cells

2.2 Fe,0,@ZIF-8@PA HIZEHRIE

& 1 M4l Fe,0,, Fe,0,@ ZIF-8 Fll Fe,0,@ ZIF-8@ PA [ SEM, TEM & F- Fil i 48 i R4 43 A
K. B SEM MR AIHI, HEIK Fe O, SRR TSI ERIE 4540, GoKR R B OG5 ZIF-8 Fl S84
JEAER S, BURFR B R, R 3E A, AR 1Y 5 | e 4 R 1) 2 TR 2 15, R ey
KAEEFEAL. TEM A 1(D~F) ] 5 SEM £5 58 —%, I Fe,0, SR AR SINERIL 54, 40
KA FREEAOGHT 5 ZIF-8 BISEKAKE, BRI s, Hoe 2R AMEW L, LR
TE 10~20 nm, ZZ5HAG B TARRR IG5 AFIZ5 9000 7 2 AR 1Y 5 | AR AR 52 IR B R R I, T R
SRR ZIF-8 ) Zn™ SHHRR & AR B A OV P MBS VI B2 T B IESE T RES Fe,0, @ ZIF-8
@ PA 5. NEEIAB B Fe,0,@ ZIF-8@ PA Fkif s A [/ 1L(F)EE T T LA, RS EE SR AR
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k382 nm. [F]AHIAS R ) Z2 0 HHEEON 0. 046, WEIZRIRF R RIAR 3%, FF B 1E R 2534t
BHYBIARAREOR , 5 SEM 1 TEM BRI 452R —3. zeta HLAZIIARI | Fe,0,@ ZIF-8 A zeta H
i A-29.4 mV, Fe,0,@ ZIF-8@ PA KT zeta A H-23.7 mV, Fe,0,@ ZIF-8 # PA &1fij5, HLAF55]
THFE. MR PA BIFRETHEAL R 3. 07 mV, 5 2 FokbR A A G AR ARST A UE DI AR bR T
2SS G 5 Fe,0,@ ZIF-8 RAIZ AL, 34 Z A1 AFAE B Af/E .

Fig.1 SEM images(A—C)and TEM images(D—F) of Fe,O,(A, D), Fe,O0,@ZIF-8(B, E) and
Fe,0,@ZIF-8@PA(C, F) nanoparticles
Inset of (F) is particle size distribution curve of Fe;0,@ ZIF-8@ PA.

& 2 JAHIF S RS B 48 ZIF-8, Fe,0,@ ZIF-8, Fe,0,@ ZIF-8@ PA, PA fl Fe,0, FE4H Y FTIR
B, HoPRE S Fe,0,@ ZIF-8 I Fe,0,@ ZIF-8@ PA FIF /1% A9 HRAE I 55 SCHK [ 13, 14 ] v 45 38 A4 %63 17
ZIF-8 WLTANRIOGTE A —2, Hob 3135 1 2935 em ™" Ab B 45 AF W iz 6 43 591 091 Ja8 T 10K s 34 H 66 op
C—HEE R PR Sh Wi, 422 em™ REAYRRAE IOy Zn—N P 4adRsh ™ PRE 1 SE S FA R (1 5
A, (SRR SR FEAR RIS SS , X T4l ZIF-8, Fe,0,@ ZIF-8 Fl Fe,0,@ ZIF-8@ PA F£ /B 7E 598 cm ™ &b
BB T 1A AERIEIE ") | Fe,0, ' Fe—O BIMR4E 4RSS R A ERAE R I, Fe,0,@ ZIF-8@ PA
FIPA 7E 1181 F1 1010 em™ AbA5 5 POS XF 7 A RRAE 2 Iic et ® . S B B 45 11 Fe,0, @ ZIF-8@ PA ¢
an, T H LB AR P O F R OE & DI REAT R A B B AL 2544

& 3 M4l ZIF-8, Fe,0,@ ZIF-8, Fe,0,@ ZIF-8@ PA Fil Fe,0, [ XRD i5[&. Al LI RFH tH, 454
B E T Fe,0, 1 6 ANRRAEAT ST 0EAL B I A AER AL, 43l X0z (220), (311), (400), (422),
(511) F1(440) FhTfl, iX 5 JCPDS No. 65-3107 #aifi < i —3k, Ui Fe,0, J& TTH.O AL 7 4548, 1 HAe )2
CERE AL AR, RUERZ AT 1) Fe,0, SRS W5t 2B G EE M Fe,0,@ ZIF-8
il Fe,0,@ ZIF-8@ PA 1 B T B RFIEAT 06, LA AFREIETR 5 Fe, 0, 1Y 6 ANMRRIEAT S IEAH

e 598
1010V | ’
d 1181 Kdhidhemmnce
O —— VY gy g @
J JML._—.A—L.L
a 7 *’Vﬂl ad
E g S Jll.J TR a
1 1 1 1 1 1 1 1 1 1
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Fig.2 FTIR spectra of pure ZIF-8(a), Fe,0,@ Fig.3 XRD patterns of pure ZI F-8(a), Fe,0,@
ZIF-8(b) , Fe,0,@ZIF-8@PA(c), PA(d) ZIF-8(b) , Fe,0,@ZIF-8@PA(c) and

and Fe,0,(e) Fe,0,(d)
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A WL RIS, (R BT B A AAT AT AL AL, TR 20 ="7. 30 BT I 249 1 B TR R 4 A7 A 0
LGB LAY AT S A B AR5 SCRR [ 22,23 1B /Y ZIF-8 AT S g7 B — 25, Ul WA a2 1 40 2

1) ZIF-8 7e 2 HA B m 4 B, i HABRR 15 | AT
VA RIRE Sl 1 db AR 25 49 7 AR 52 . SR a-ALO, R
Z A R T AT B R AT BT T #R
ETEIHT. B 4 Lk o N ZIF-8 1 TG #thk, THEX
2200 CHY, FREBIA N 3%, EERBKTIHEA.
200~450 CZ[AIFE i B A /DR BE R TR, 2l
F53F M\ ZIF-8 52 J2 1 B BR 18 J1Y. 450 ~ 650 C Z
6] 28 2 N [, ZIF-8 B 25 Ry T 4R o i, BRI 2%
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TR 60% LA L. Fe,0,@ ZIF-8@ PA 1) TG HH£& 40 Fig.4 TG curves of ZIF-8(a) and Fe,0,@
& 4 e b s, ZIF-8@PA (b) nanoparticles

TGP R AR E R IR ARV BB AT 0. 19 MY et 2k 5 J2 P IR B A9 7K 437 28 % FLELAT SR K PR 1Y)
afi PA WIHARI MR R E S R Y . Fe,0,@ ZIF-8@ PA RETEAN K BARKRIE 200~ 650 °C 22 [A] 3548 2
J60% LAt FEIETEE RS R T B A B ER 43 K A IR AR TR IS o AR R
W E AV | Z1F-8 SR IR LA S A R v N, 1948445 I3 Fe, 0, 1 Fe—O T4
SR E R, SRR T AT MR G R, T H AR B PR M H AR B
A B2 FH R 2 Al S 3Ry FH T 28 A AR e e ) oK

Fe,0,@ ZIF-8 Tl Fe,0,@ ZIF-8@ PA FHEHT N, W R/ AR th 2 an &l 5 s, 2 b Rkny N,
R/ RN AR 5 1 RS IR AR, 1B R 2 FhAPRHALIR A I, FTRABR A, 2 Fibh RS BT 3
KIWHERFL. 5 Fe,0,@ ZIF-8 A M B LR 692. 8 m*/g FPEYIFLAE 16. 3 nm H L, FAHEM
Fe,0,@ ZIF-8@ PA 1) tb R ARSI LAR AR B W B AIK, HA3 AT 35 %) 517.4 m*/g F15. 8 nm, #F—20F
ST HRESWET 21F-8 72454k, 5 Rkl adrd R —80 Ui RZHE ) Fe,0,@ ZIF-8@
PA TSR ORFFES i I LU R T AR, Ry itk — 257 254 B 23052 30 v 9 1oy A3t 1 I S p) LA

300 : 300
_ (A) . Desorpt%on _ B) -+ Desorption J
o 250f +— Adsorption 790 250 - +— Adsorption .0/
Y 7 P
< 200 S 200 00049
3 R 3 +  40F
= 150+ A S 150 £~
@ @ =
2 S 20 E e a0l
g 100 - 52 o 100F o g
.—5 = 0 ; _.g ~ 0 S’N
S 50 1 10 100 S 50t 1 10 100
> Pore diameter/nm >
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1 1 1 1 1 1 1 1 1

4 02 04 06 08 10 0

Relative pressure, p/p,
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Relative pressure, p/p,
Fig.5 Nitrogen adsorption-desorption isotherm with pore size distribution curves in the inset of
Fe,0,@ZIF-8(A) and Fe,O,@ZIF-8@PA(B)

2.3 Fe,0,@ZIF-8@PA HIIERES T

B IR A PE BTN P 6 7. BOBHIRE G 12k A LA W R g 2o 2 HL L DU REME . h
TARRMERI AR 5], Fe,0,@ ZIF-8@ PA 1 LU FIREALGR B2 35.46 A - m*/g, HXS T Fe,0,@
ZIF-8(42.30 A - m*/g) WY LU FINRE A5 BE A — € RO RRAR , (HAROR PR IR RO B 2 i, LV A LU AL A
AR E SHENE Fey0,(61.93 A - m?/g) AR A TR ARRAR, HE—2DUEW] TR SE R IE. 2
P 6 i ] s I ARG 5 VO BCIRAS. Ze M8 R R SN BE 9 WO REME N KR T 1, KL T34 2)
Wani/ G R 2L ST T LN AN Rl 1 € e A S SO S 8 T AR5 S Sx (11 /1 117270 ey SR o g 3 (i g e
T [ RO 10 AR SAMINREAREERT , REEERNAE, AR ORI, B TR R AR 3R G
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(AN FRES VR T BRAS SE B DRHUA R0 43 80

B IE B R W] LUFESME S A R RE

IR ) B IR A0 B, B DR
[FlF X} Fe,0, @ ZIF-8@ PA 254 35 (K 1)

Magnetization/(A-m>-g-")

ol
2y RE I AT I, i 7 (A) s, 54k )

Fe,0,@ ZIF-8@ PA Fl4li DOX f 58 4l o 40 . - a

HEAHLL, Fe,0,@ ZIF-8@ PA-DOX 1 DOX % |
RIHCEACAE (480 nm ) H B 2 9 W i i, 0 —16IOO —8;)0 (I) 8(I)0 16I()0 2400
WEMZ AR 259 i . MR (2) ~ (4) 7] Magnetic field/(kA-m-)
VIR S A 8 7 v i) 24 40 £ 288 AR £ 28030 Fig.6 Magnetic hysteresis curves of Fe,0,@ZIF-8@PA(a),
.M DOX WHI LRI A & 1000 pe/mL Fe,0,@ZIF-8(b) and Fe,0,(c)

i) s W25 E N 144. 6 mg/g, #H 2y & Insel: magnelic separation experiment.

K 96.4 %, —FH AR E KT Fe,0,@ ZIF-8@ PA-DOX FYA SN BRB 2 18 7 (B) . %
T #2534k Fe,0,@ ZIF-8@ PA-DOX 7 pH="7. 4 (F4LLIE H R 41ME pH 3R5%) LI pH=5. 0 (A= 40L fiyd
VBRI IR BT 1) pH ) (14 PBS 28 i i V8 Hh 114 245 40 T8 T35 o Bt FsF (1) 119 728 fE 5 340520, Fe, 0, @ ZIF-8@ PA-
DOX 7E pH=7. 4 50 AR E , T2 B M E AR BAR R R 1, (HA5AE 1 h Z 9 B
B, BECEEN 18. 9%. FifiJG 25 HH BRSEIR FEae e ot 4, SO RSN B R IR G E T, ik
FEIZLIEEN 25 A S8 502 sh i = A 25 PR, TR GHUR S . 24 h 5, Rrgk SRR
IKF] 39. 8% , MHTBERRAR 2L HPO; MIE TR EAAAE, 1 DOX & 32 DL NH; B URE A7,
THZIMAAERRVER T, 2 TRz BIRR . BEE A SMINR S EE R N R
o R R, R DOX MR EAMRTE I R 40 pH PREsh B RAFMRE . 34 pH=5.0
B, FH T A SR Y ERR B B 25 53 - DA S B AR A B 5 SR 25 R AR R, FLIE N 25 o T TR,
BRI, FEL Fe,0,@ ZIF-8@ PA-DOX R AR A e bRl (9 FR S B, YRR IA] 10 b )5, %%
R TRE , DL BRI AT Ik 78. 6%. 24 h J5 e X BRI E 7] 51k 82. 8%. X J& K N 78 55 1R 4%
T, WHERRAR S 1k, UL H,PO, 4 FIEAETE, BEAK T 9K AR TN 259 73+ Z o] i A AR
71, MeAh DOX FERRYE S5 T B BERG N, (i FLAL S 2 AR R A5 BB R, A iR 2824 2 iR ]
DASEEE pH i 5 B, A8 AT 25 0 e g S A n SRR, B2 v SR 2 vk g

2.0 HA) 100 |-(B)
=480 nm -y b
e . a
=15 S 80 e
s g i
8 s
51 5 60r
(3]
g 1.0 B u
g o 40F N .
2 05 S Lol
&
0 1 1 1 1 1 1 1 1
400 500 600 700 800 900 0 10 20 30 40 50

Amm Time/h

Fig.7 Absorbance spectra of bare Fe,O,@ ZIF-8@ PA nanocarriers(a) , Fe,0,@ZIF-8@PA-DOX(b) and free
DOX(c) (A) and release of DOX from Fe,0,@ ZIF-8@PA-DOX in buffer solutions at pH=7.4(a) and
5.0(b)(B)

SR FHV Y 200 M8 B0 A S B0 0 BT 45 BORE i 04T T RS M REME SIS BRAIFE , XA i 140 200 AR 2 e
37537 Bl 8 MK Fe,0,@ ZIF-8@ PA [AEYAHAHEIMNAZE L. HIE 8(A) AT UL, JIA Fe,0,@ ZIF-8
@PA, Fe,0,@ ZIF-8@ PA-DOX 4l DOX J&, MG-63 A A8 20 M i) 20 I 77355 3R Bl 25 I A8 S0 57 ok
JE 0184 0 2 BURH R) 1 R Bk 32, I AR EE S 100 wg/mLL 1Y Fe,0,@ ZIF-8@ PA J&7, MG-63 A 988 2 ity
285 48 h B IR G AIRAT I R 60% , R WIFT& R B AR R 40 i B — € B . e



No.11 ERFE. RERBIK A Fe,0,@ ZIF-8@ PA 49 4 R A 2 sk 1933

Fefib b, B ALl DOX 5 & %4 DOX Y Fe,0,@ ZIF-8@ PA-DOX 53718 MG-63 A hl B /& 41 i
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Preparation and Drug Release of Anti-cancer Fe,0,@ ZIF-8@ PA
System Loaded with Drug’

WANG Xiaodan"?, XU Dandan', LU Weizhong', LIU Jingyuan'" ,
LIU Qi', JING Xiaoyan', WANG Jun'
(1. College of Materials Science and Chemical Engineering, Harbin Engineering University, Harbin 150001, China;
2. College of Materials and Chemical Engineering, Heilongjiang Institute of Technology, Harbin 150050, China)

Abstract An anti-cancer and loading drug system was prepared. Fe, 0, nanopartiles prepared by hydrother-
mal method was chosen as substrate to design and fabricate pH responsive magnetic nanocomposites
Fe,0,@ ZIF-8@ PA with core-shell structure. This nanomaterial exhibited high saturation of 35.46 A - m*/g
and maintained well magnetic property. Fe,O, nanopartiles showed spherical structure and good dispersion.
Compared with the substrate, the particle size of composite microsphere increased significantly, but still con-
form to the ideal carrier material size. In addition, the carriers with porous structures showed large surface are-
a, high drug loading efficiency and capacity for doxorubicin (DOX) of up to 96.4% and 144.6 mg/g. The
drug release of nanopartiles loaded with drug was studied in pH="7.4 and 5. 0. The total released percentage of
two kinds of pH were 39. 8% and 78. 6%, respectively. The drug releasing experiment was also to perform to
verify the constructed nanocarriers excellent pH-response. The introduction of phytic acid with inhibition to
cancer cells made it possible that the carriers could kill tumor cells. The methyl thiazolyl tetrazolium ( MTT)
test act on human osteosarcoma cell line( MG-63) was also carried out in vitro to demonstrate the combination
effect of anticancer between the carriers and DOX.

Keywords pH-responsiveness; Combination therapy; Magnetic nanocomposite ; Core-shell structure ; Phytic
acid; Drug release
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