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Abstract Covalent organic frameworks (COFs) are a class of crystalline porous polymer composed of organic units devel-
oped in recent years. Due to their good porosity, modularity, crystallinity and biocompatibility, they show a good application
prospect in tumor therapy. The porous channels with adjustable pore sizes of COFs make them become an ideal drug delivery
material. In addition, COFs can also be used in photothermal therapy and photodynamic therapy in combination with photo-
thermal agents and photosensitizers. This review systematically introduces the synthesis methods of COFs, including sol-
vothermal synthesis, mechanochemical synthesis, microwave synthesis, ionothermal synthesis, interfacial synthesis, room
temperature synthesis and nanoscale synthesis. According to the differences in the mechanism of tumor therapy, the applica-
tions of COFs nanocarrier system for tumor therapy were reviewed, including chemotherapy, photothermal therapy, photo-
dynamic therapy and combined therapy, proving that the promising drug carrier can effectively improve the therapeutic effect
of nanocarriers on tumors. In addition, the main challenges and development trends of the COFs in the field of tumor therapy
are discussed. This review could inspire research to design more effective COFs nano-drug delivery systems and promote the

development of tumor therapy.
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G, BT IX IR, Guo MREIAUIHI% T R A
I HAERR () Py-BPy -COF/PEG(JE 6B). W7t KN,
ZRALE 808 Fl 1064 nm WG T, Je ALK 5
5 63.8%A11 55.2%.
3.3 kEAITE
2 J197 15 (PDT) il i 6 B (PSS) I Ok g J5
S(O2) R NI T S (ROS) SR A S4BT, H A, %
Bl 197 :(PDT) A I 8 O )32 3%, 0 0 Wi 0 R
FE I R T IR RIATT U376, A 45 1) S 3 o A7 1
G MR 2 ARG non YRR IR, SECT MRS
A FEVE S ROS A2 R 2256 7)1, T COF's t T &
A G A8 1R B K L R TH A SRR I AR T X L )
U kA COFs H T HAY RIS ds A = A 7
1) m-n HERE FAEBOE IR o] Pe A RS ALY, Rk
1E6EN ST i, COFs A BB AT {4 PDT 169771
Dong P19 YK COFs T 68l 73R 77, 1
¥ COFs H1[)-CHO 5 A HLICHGHIHN- — ik g 7 H 2k
(BODIPY) i 47 [ K B ) 8L il £5 7 F 44 K RUEE COFs
(LZU-1-BODIPY-21 1 LZU-1-BODIPY-2H)(Kl 7A),
], LZU-1-BODIPY-21 31 H 56 9 (40 o 2512
RIS AT I I A 9 A AR PN T B (R 2y COF's 4H

N T BRI AE R e A AR A A, SR IE R 4
ZIE(PEG)X COFs 4K ST T8, T 1ZRGH
A 3~4 nm BIE/NRSE, BT DU I B D AR P R,
RIMAE AR AN S 51 RS B R K B 0, 1o Bk ) 477
f# COFs #4k s5iml AfE 638 nm YGRS N A &7 4
ROS( 7B).

RS A E L PDT ¥7 21 COFs. Deng BREZH B!
T PR R PDT J7 &1 COFs (COF-808 i
COF-909), A& it COFs HAFa e FIFLER A0 1)
SekasEtE, AT e R AN Y BOR ROS R
JE, A A PDT I7 20K 7C). BFFE R, Pifh COFs
A LAFE 630 nm OGRS~ A 2t A2 s ROS H COF-909
FKILH COF-808 =5 HIZR. N THRFE COFs MIiRIT L
S, R oy AT TR AR AN S, 2 AR B
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]
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Figure 6 Several applications of COFs in photothermal therapy: (A) Application of Fe;0,@COF (TpBD) in tumor therapy!®”; (B) application of

Py-BPy"*-COF/PEG in tumor therapy ”*!
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Figure 7 Several applications of COFs in photodynamic therapy: (A) Application of LZU-1-BODIPY-2I and LZU-1-BODIPY-2H in tumor therapy!””;
(B) application of COFs nanodots based on porphyrin in tumor therapy®”; (C) application of COF-909 in tumor therapy!®'}; (D) application of UCCOFs-1

in tumor therapy!®3)
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Mg fE R, WL RM, IKAKR T, & COF-Au-
MnO,-HA A #1834 B 7 OB IS I/ T2 2 ml ik
15.2%.

AR, Tan PSS F AN S0 715 R H—Fh
REfis = A m R0 41 ANE S ROS [ “ 34 COF 42K
R4” (UCCOFs)JFilid % COFs 7% )2 1B Ef# COFs
6B T8RS T 12.5 £5( D). TR KI, RETE
980 nm T LLAMEI RS N E AR T ROS.

34 BXARTT

BAE AT E 2 R IR — 7 IR0 97 3R 1) BRI A
HRAR. N, SEEONITE B R R RO R T kA B R
KBRS ROS FIREHBSS, SHEUARIT AL, S8
COFs 1] LLE ZFhdH 73 25 & H AT B L RN K 32 &
G0 T EAT SR A 971, RIS R AP AT AR, Hlr
TEREIRITH, e SR AT EN s 2 A
97 AT
341 AR#ESARSDAHKETE

COFs HA Z M IhEEME At 1 LB K 1 i i
TGS A] DUE b A4 2 e A Bl 2 SR ok 2 R R
ARG 57, S PDT/PTT RIS RN 50,

AR, WM 2R (ICG)TE A R RGRIRDEBGRI 2
12 N T RREIA YT . Yuan BREZH O B S 1CG TR B 21 B
MR COF-1 L, SR 10 #2515 3] 7 ICG@COF-1 44
KB, Bea ¥ FIRE B A YEHGN (1) 3R 2 L (PDA) R
M5 2. I (PEG) K A& 1 F] ICG@COF-1 [5ETH I,
B0 T Z RGN AR E VEANEER R R). R AL
RW, RGLE 808 nm BOGLRG N &AL KE AR
ROS(IH 8A), FHLH BB HI6 5 0680 AT /L.

Chen P /8 41 5911 3 M Wk BRL A o) £ 1 = 2R R b gk
(TP-POR) COF, Fidit At /5 43 |2 F B s B A2 K 345
nm ff] CONs. WF5CE M, 7£ 635 nm OGS T, CONs
AP AR EIEEE 191% M6 R R, TS
18.8%ff] HeLa 4R 4L, BLAh, Guo ML @A
()7 EEHIARIAR 298 100 nm (K] COF-366, J#4i% 2 4:
R TS558 ST AT .

Dong 8 ZH 12V ek 2 A 285 1) O 30K e BB b gk
(Por) MG HFHZE L PTA (VONC)ZH. 2 4 h 4K R
J COFs (NCOF) b, JF& i —Fh 48 1) PDT/PTT k&
BT ZRGU(E 8B). BFALRW, 7ERI WG4 LED)AIIL
ZLAMNEOE(808 nm) RS R, RGHets =42 K& 1) ROS
IR 55.9% RGN ARSI A SR 35 R 1,
% 2 G0 AT R ) MCFT g8 40 0 11 189 B RN 36 7%

Pang 4820 030 ¢ 0 ik AH A BRVETE 50T i) &
T EERATEUR COFs 44KHLF(COF-LZU-1), 25+
COF-LZU-1 H#Y5 Cu(NOs), /K¥EHIRA T COF-
Cw &Y, BJaMmNHH &K Se> KB A T
COF-CuSe YUKEAIEL AT B m 9K UkL ) ¥ fife
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Fifasett, 1E# XA NH,-PEG-2000-COOH X H#t 715
(K1 8C). WK, RGITE 808 nm WL G FIAR| T
26.34% ML L W R IR RE T ROS; AR A R4 P SE G
BIRHRGRIMHE BB EGITR. 25, IR
' 1,3,5- = (4- 2 £ 5 ) K (TAPB) Ml 1,3,5- 7K = i
(BTCA)& & T —Fi#i B COFs, K15 ICG MBI,
COF@ICG (CI)(K 8D). A T $&mn CIIEMR N IR AE P AH 2%
PEFIF= 42 ROS HIRE 77, VR3S 5E B H (OVA)IREAE
Cl RMILKLT COF@ICG@OVA (CIO). WiFt#EW, 1
650 nm A1 808 nm WOGKN T, CIO &I 35.75%[106
PORE W R AL 1 ROS A R AE S U, Ik A,
TAPB-DMBP-COF 4 [ F TS AL ) A 55194
342 R H5HMTIRETT K

16 F(IR783) HH T 4T 204 X I 6 R 4 1 i
Wt BAE M AR M R AF, RS2 8] T ) 2 K.
2019 4F, Chen BRAEHIE R T — B4l COFs (TP-Por
COF) I 1ot 8 75 34 5 H A COF's 1 B9 i 71 8, IR 783 (1)
COFs 449K Fi (COF@IR783), 2 JaftAi17EiZF: At it —
IR T - 5 Sk R IS 1 1) B 5% 3 (CAD), Ak T
HARZYMITEEAIRTT KRG 9A). il A& &b i 56
RIN, COFs AGEM 40 BT /{5 22 G0 xt Jieyeg 44 i 2L A B
BERERER. 2EARERF RN, 2% RS
Ab R f /) BR824 0 S KA.
343 A 5 HMITTIRAIT K

Zhang BN H A A2 R JE BH(PFD) 5
COFrrapnma 456, JEHPISRE SR (GLIR- LHER)-5F
Z, — W (PLGA-PEG) #f 17 & i , & W 7T
PED@COFr1apuma@PLGA-PEG (PCPP)(/& 9B). %454
o, PCPP 7E/8F X 0B JEU) PFD ] LU A 8 1 4
AN JF(ECM), AT R 338 P8 4 B S o v S 1) s B
JER 1 IR PO 8 BB 409 2K Jie AR (NMI-PPIX) () 45E 384 558 % ik
JR I PDT J7 2%

ML Ca? & itid £ FEGIMSET:, JIRETE
S N 52 BRG], TR AR 28 ROS BHIA,
R3S Erridid PDT SN Ca2' (A 1E
fE4HAET . SZMALEL)S &, Dong BREIHRIE T —Fh
T 9 K LA 5 HLHE 22 (NCOF) 11 95 2K 45 14 (CaCOs@
COF-BODIPY-2I@GAG)(E 9C). %4514 A A s —
nt i (BODIPY 2D {E A B A CaCO5 1E i 4 1
Ca? IR, WHFRW], RGAEIEH R P74 1) ROS AMY
A DL B BERFEMR A, 38w DL SR A i N Ca?”
HETE MRS, Bon I E PR R
344 BT 5 HMICTIRETT R

Trabolsi ¥R P8l it 442K KU ) TAB-DFP-nCOF
3 DOX, Z J& 7 HME i AR G K AR ()-Fe 05
NPs)Fl 5 8 B2 B 2 1 R A W(PLL), Hilf3-F3Rift N
300 nm M) &R %i(y-SD/PLL), 732 W% (AMF)Hh
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Figure 8 Several applications of COFs in combined photothermal and photodynamic therapy: (A) Application of ICG@COF-1@PDA in tumor thera-
py®”; (B) application of VONc@COF-Por in tumor therapy!®”; (C) application of COF-LZU-1-CuSe@PEG in tumor therapy 1°*); (D) application of
COF@ICG@OVA in tumor therapy ["®
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