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Abstract.

characteristics as drug carriers and have become an important candidate material for drug storage and delivery in recent years.

Metal organic frameworks (MOFs) are a new type of material, known as coordination polymer. MOFs have many

Generally, the synthesized nanometer MOFs are difficult to meet their applications in biomedicine. Surface modification can im-
prove the stability and dispersion of MOFs, which can help drugs overcome physiological barriers and realize oral administration of
MOFs. In addition, the degradation of MOFs can be slowed down by surface modification to realize slow release. Further modifica-
tion can also increase the enrichment of drugs at specific sites to achieve targeted therapy. Surface modification is important for the
development of MOFs drug delivery systems. In recent years, relatively common MOFs surface modification materials include poly-
ethylene glycol, silicon dioxide, cyclodextrin, heparin, chitosan, and other targeted modification materials, such as folic acid,
DNA, glycyrrhizin, etc. In this paper, the functional modification materials commonly used in MOFs and the excellent properties of
MOFs were introduced. The application prospect of modified MOFs in the field of medicine was illustrated with examples to provide
references for the development of drug carrier MOFs.
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Fig. 1 MCF-7 cells cultured with PEGs-modified MOFs (a, c, e) and PEG-AA modified MOFs (b, d, f) under confocal laser scanning mi-

croscopy (CLSM) , link the targeting group (AA) to MOFs modified with PEG to improve targeting, scale bars are 20 um!'%) ; the re-

lease spectrum of calcium protein in phosphate buffers (g, h) ')
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Fig. 2 Drug release curves of MOFs modified by silica with different thickness (a) ') ; magnetic resonance imaging of HT-29 cells that were incuba-

ted with unmodified nano MOFs (left) , nontargeted nano MOFs (middle) , and ¢( RGDIK) -targeted nano MOFs (right) (b)!'®); CLSM
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Fig. 3 Schematic diagrams of cyclodextrin coating and MOFs loading

process[ 19]
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Fig. 4 Release curves of caffeine in water (a) and PBS (b) at 37 C

as a function of time for MIL-100( Fe) (red) and heparin coa-
ted MIL-100( Fe) nanoparticles ( green) [13]
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Fig. 6 Confocal microscopy images of Caco-2 cells containing uncoated and CS-coated MIL-100( Fe) NPs observed by iron self-reflection signal

(green channel) and the nucleus stained by DAPI (blue channel) (24]

od®

‘. )
° + }2 ——— = % 3
Zr ‘},.{. \ y i
amino-TPDC vio

50 .
v ) i 33
¢ prodrug siRNA Ny Jelty
4 :;\ ——p l\”\:‘\ 4

Y
Xy

Uio-Cis siRNA/UiO-Cis

€7 siRNA/UIO-Cis & B 2025 JFU R 755 L7

Fig. 7 Schematic presentation of siRNA/UiO-Cis synthesis and drug loading

3 & i&

H M Ferey S5 1 KRB T MOFs 7EA ¥ & 2+ I B FH
LA, KX MOFs 90T & TAEMTEEATH , MOFs HA7
MR LB . ORI LL R TIAR | AW ] itk . 454
ARG I BE L S, EAR ROk Z e, 1
SEHARG AR —SE [ AT BRIE, Q822 i AR AR 2 1
B BRAP RSS2 5 BRI T eI R A, 5
Ab, HHETHIBIGE K Z 4 T AE MOFs X 259 () B 868 1 J7
I, 1 H 22 LL MOFs VB Ry # ki S ddd, mifE b 259
FRER MR TE M > X MOFs #4736 1fi 48 i T A e iR
—BORNR AR, DUALPERE, PR AR B 25 SRR I
SIALE A VEAT 0 L 43 XF MOFs #H 47 R I Refk, T

[37]

PASCELRR A MR AR 3R, i A0 AL, AT S i 4
BEAZHEURE ST s AR W KG B 2R 5 00 MOFs 3% 1] ik
Frieh, Rl RLIE R AR i 38 P (0 452 B e ), 3 s 2
PR IR W 5386, 7E MOFs N &% 2025 9 14 [m) i
AEDVEERTA 20 PO S TR X oy 3t Nt e P r g VA T
IFEATRY R, B MOFs 3R T8 E M J7 1k B A T 56 35 B
INREAE AR AT T, MOFs 15 25 B AR 17 1
WBEHHIT A ok, fERTMERYTY . LI A2 BIERS
2y FUIRERZy | B85 Dy i L AT 5 R

SEHE  References

[1] CAI H, HUANG Y L, LI D. Coordination Chemistry Reviews[J],
2017, 378 207-221.



486 rf AR %39 %

(2] A3EEE, AN, B/, 25 S TREEIR(T], 2016, 32(3): [22] SUF Y, LIN K J, SONAJE K, et al. Biomaterials[J ], 2012, 33(9) ;
205-209. 2801-2811.

ZHU P P, SUN L J, YANG X N, et al. Journal of Molecular Science [23] BRAVO-OSUNA I, VAUTHIER C, FARABOLLINI A, et al. Biomate-
[J], 2016, 32(3) ; 205-209. rials[J], 2007, 28(13) ; 2233-2243.

[3] ABANADES L I, FORGAN R S. Coordination Chemistry Reviews[J], [24] HIDALGO T, GIMENEZ-MARQUES M, BELLIDO E, et al. Scientific
2019, 380 230-259. Reports[J], 2017, 7; 43099.

[4] GANGU K K, MADDILA S, MUKKAMALA S, et al. Journal of the [25] GORDON J, KAZEMIAN H, ROHANI S. Materials Science and Engi-
American Chemical Society[ J], 2016, 446 61-74. neering; C[J], 2015, 47; 172-179.

[5] AZIZI VT, NAIMI-JAMAL M R, PANAHI L. New Journal of Chemis- [26] CAI'Y, SHEN Z, WANG J. Zeitschrift Fiir Anorganische Und Allge-
try[J], 2018, 42 11137-11146. meine Chemie[ J], 2018, 644(16) . 877-882.

[6] LAZARO I A, HADDAD S, RODRIGO-MUNOZ J M, et al. ACS Ap- [27] WM, BRI, Wi fb#ER[T], 2014, 26(6): 1039-1049.
plied Materials & Interfaces[J], 2018, 10(6) : 5255-5268. HAN B, LIAO X L, YANG B. Progress in Chemistry[J], 2014, 26

(7] BKRER, BSOW, RUIE hEREEREL)], 2019, 38(6): 349-550. (6) ; 1039-1049.

ZHANG R, LUO W Y, ZHU M S. Materials China[ J], 2019, 38(6) : [28] GAO P F, ZHENG L L, LIANG L J, et al. Journal of Materials Chem-
549-550. istry B[J], 2013, 1. 3202-3208.

[8] MCGUIRE C V, FORGAN R. Chemical Communications[]J], 2014, [29] DONG H, YANG G X, ZHANG X, et al. Chemistry-A European Jour-
51; 5199-5217. nal[J7, 2018, 24(64) ; 17148-17154.

[9] GIMENEZ-MARQUES M, HIDALGO T, SERRE C, et al. Coordina- [30] YANG B, SHEN M, LIU J, et al. Pharmaceutical Research[ J ], 2017,
tion Chemistry Reviews[J], 2016, 307; 342-360. 34(11) ; 2440-2450.

[10] LIN W B, LIU D, HE C, et al. Journal of Materials Chemistry B[J], [31] SHI Z, CHEN X, ZHANG L, et al. Biomaterials Science[J], 2018, 6
2014, 2; 8249-8255. (10) ; 2582-2590.

[11] ABANADES L1, HADDAD S, SACCA S, et al. Chem[J], 2017, 2 [32] NEJADSHAFIEE V, NAEIMI H, GOLIAEI B, et al. Materials Science
(4) ; 561-578. and Engineering: C[J], 2019, 99; 805-815.

[12] ZEBEBE, 2203, WRBE, %5 T ARMT[1], 2013, 40(23): [33] GAO X, CUIR, JI G, et al. Nanoscale[ J], 2018, 10(13) ; 6205-6211.
119-121. [34] MARSHALL R J, FORGAN R S. European Journal of Inorganic Chem-
CAILL, LI J Q, CHEN L, et al. Guangdong Chemical Industry[J], istry[J7, 2016(27) ; 4310-4331.

2013, 40(23) ; 119-121. [35] NING W, DIZ, YUY, et al. Small[J], 2018, 14(11); 1703812.

[13] BELLIDO E, HIDALGO T, LOZANO M V, et al. Advanced [36] CHEN W H, LIAO W C, SOHN Y S, et al. Advanced Functional Ma-
Healthcare Materials[J ], 2015, 4(8) : 1246-1257. terials[ J |, 2018, 28(8) . 1705137.

[14] RIETER W J, TAYLOR K, LIN W B. Journal of the American Chemi- [37] HE C, LUK, LIU D, et al. Journal of the American Chemical Society
cal Society[J], 2007, 129(32) ; 9852-9853. [J], 2014, 136(14) ; 5181-5184.

[15] RIETER W J, POTT K M, TAYLOR K M L, et al. Journal of the A- [38] NEGISHI M, IRIE A, NAGATA N, et al. Biochimica et Biophysica
merican Chemical Society[J], 2008, 130(35) ; 11584-11585. Acta (BBA)-Biomembranes[J], 1991, 1066(1) ; 77-82.

[16] TAYLOR K M L, RIETER W J, LIN W B. Journal of the American [39] BEE, B, AW PRBHZ R R2E2E M T], 2017, 34(11);
Chemical Society[J], 2008, 130(44) ; 14358-14359. 1018-1027.

[17] YUY, LI'Y, WANG W, et al. PloS One[J], 2013, 8(4): e61346. FAN D, HUANG H, YU J M. Journal of Shenyang Pharmaceutical U-

[18] LI X, GUO T, LACHMANSKI L, et al. International Journal of Phar- niversity[J], 2017, 34(11), 1018-1027.
maceutics[ J ], 2017, 531(2) ; 424-432. [40] CHEN X, TONG R, SHI Z, et al. ACS Applied Materials & Interfaces

[19] AGOSTONI V, HORCAJADA P, NOIRAY M, et al. Scientific Reports [J], 2018, 10(3) ; 2328-2337.

[J], 2015, 5. 7925. [41] FILIPPOUSI M, TURNER S, LEUS K, et al. International Journal of

[20] GOLMOHAMADPOUR A, BAHRAMIAN B, SHAFIEE A, et al. Jour- Pharmaceutics[ J], 2016, 509; 208-218.
nal of Inorganic and Organometallic Polymers and Materials[J ], 2018, [42] b, XA, £t PEMEEERII], 2019, 38(6): 567-576.
28(5) : 1991-2000. XIE Y Y, LIU S, WANG B. Materials China[J ], 2019, 38(6) ; 567-576.

[21] XB/NBe. BT 4 Jm A HUESR RIS RN KR 25 B R A3 Ik [(43] XUz, #NEIK, 7. rhIERRERLT], 2019, 38(6): 533-541.
RIWBFFE[D]. K¥b: WIRERY:, 2015. LIU X, SUN J F, GU N. Materials China[J], 2019, 38(6) ; 533-541.
DENG X B. DRUG and Gene Carriers Based on Metal-Organic Frame- [44] ZHANG H, SHANG Y, LL'Y, et al. ACS Applied Materials & Inter-

works and Chitosan Nanoparticles[ D]. Changsha: Hunan University,

2015.

faces[J], 2019, 11(2) ; 1886-1895.
(%# KAI)



