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Figure 1 The process of designing and synthesizing of two nanoscale COFs

Schematic illustration of condensation reactions between (a) 1,3,5-triformylbenzene and two amino derivatives, i.e. ,

(b) 2,4,6-tris(4-aminophenyl)-s-triazine and (¢) 4,4'-biphenyldiamine, to give two polyimine-based COFs, i. e. ,

(d) PI-3-COF and (e) PI-2-COF. The controlled self-assembly affords the COFs with porous structures having a
tunable pore width and layered stacking geometry. Green color represents the amino derivatives and blue color stands

for the 1,3,5-triformylbenzene unit

ST POPs BP0 3 % 4 16 FT T 1048 15 2504300 FF P M AT LB 85— o i 40 L 24
IR . Lotsch 0% %2 BUAE ML I B 7 B2 19 COF's v R {5 FL 46 75 7K 1A K2 53 R 6 B T 10 46 Mo v
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CHO
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TT-ald OH O

TTI-COF SN Quercetin

Interaction energy
al

Bl 2 () TTECOF {6 iR B s (b ik B 3R i 25K 55 (oo fiit B 3 4371 COF 2 W A E1 Q) AR B AF FI 9 4L 4] 5
(D #i B2 2= A1 COF L3 /A8 EAE F A4 IR AR 151
Figure 2 a) Synthesis of the TTI-COF from TT-ald and TT-am; b) Structure of Quercetin; ¢) Side view of the
modeled COF pore showing interaction energies between the Quercetin molecule and the model hexagon layers (A to Q);

d) Top view of the modeled COF pore showing the interaction of Quercetin with the pore wall.

e COF's 30 5 50— 2 b4 Rk 08 1715 ) BB Th S 8 i a0 255 245 ) 480 A i 2% B 0 1 7 JELB% . Banerjee 551°% R
T — &P 560 e 55 T se M 1) e B ML gl >k F 2 (Covalent organic nanosheets, CONs), E’/‘\IET
HAR R 2538 % R AT ATE . il 3 iR A TpASH-COF F 5 fii Rl 46 K H g i 2 4~ 3 5L 48
Ji 55 i 1 e e A R R inﬁvEi]:ﬁl;%%'ﬁiﬁiﬁ%@fﬂﬁﬂﬁfiﬁﬁiufﬁﬁiﬁ% 4% T TpASH-FA
CONSs, P48 b 5-960 R W5 WE . 35k mT 52 90 25 ) 1) S 1o i % Sl s 0 %o 2L AR o 0 A S 2 1) S i) 28R R 41
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oS o N Nt R
. TPASH-COF ...\%
% o3 e togk
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\ﬁ 1? * Fluorophore © Drug (5-FU)
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( s‘\/\/ 7]’ - {unchonalued CONs
\i/ Oli=
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I3 X CONs BEAT 5 1B i i R 43 - LA S 30 5- 900 PR 6 1 ) S o) i 3%
Figure 3 The COFs were subjected to sequential postsynthetic modifications to yield functionalized targeted CONs for

targeted delivery of 5-fluorouracil to breast cancer cells
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Figure 4 Synthesis of NCTP and encapsulation of DOX
2 kb
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1. Core@Shell Il. Amorphous-to-Crystalline

Formation Transformation
E3 THE, reflux, 2h J BuOH/DCB (1:9) §

Pyrrolidine,
120°C, 3d

Amorphous Polyimine Crystalline COF(TpBD)

S 3l - A B Al P o 2 S e % 2 ) COF &2 4 ok
Figure 5 The preparation of imine-linked COF composite

microspheres through the amorphous-to-crystalline conversion process

‘ 4
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PMAA Microsphere

Pd(PPhg),Cl,, Cul,

| Toluene/Et;N, 100°C, 24 h
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PMAA Microsphere HN) NCMP Mlcrocapsule
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Decomposition of
MBA-crosslinked PMAA |
Fe;0,@PMAA microsphere Fe;0,@NCMP microcapsule

6 il il T PMAA SRR N B AT AR B AR i 45 A ] 19 CMP 94K 45 44

Figure 6 Preparation of different CMP nanostructures by using the PMAA microspheres as self-sacrificial templates
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SRR E M . M SSRDRAS LR BL T e A M 0% (53, 5800 e RRE ML S T A 4R B T
AU TR ISR R AR
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J68h 7197 1% (Photodynamic therapy, PDT)JE 75 — Bl XY i 207 77 58 - 8 i YE 00 78 45 7 I
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Figure 7 Illustration for the formation and biomedical application of MCOP

JEBKE s S A Al F BY R R » LR R AR FAERKBEX MR &, Wik, 7
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TA zﬁ 8

8 (a)MPc-CMP & Al ; (b) LA E ™ 2R
Figure 8 (a) Synthesis of MPc-CMPs; (b) Schematic description of the process that generates singlet oxygen

2016 4, Zhang SR B FEN S7E A0 FLIR IR 2R SR S SR 0 T i o W Pl P O RO 0E e
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N F R K-12 ARG 52 A4 5 09 T T 5 Can il 9 Fim) .
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Th-BT-0: Th/BT = 100/0
Th-BT-25: Th/BT = 75/25
Th-BT-50: Th/BT = 50/50
Th-BT-70: Th/BT = 30/70
Th-BT-90: Th/BT = 10/90
Th-BT-100:Th/BT = 0/100

’ N N Il Sonogashira
§ Coupling

9 (a) CMP 4R UKL Y B 4425 F R 5 I 245 (b) T CIMID 94 K A0S A0 28 9 4 1 2K 35 s 1 4
Figure 9 (a) Structures and synthetic route of CMP nanoparticles and the monomer ratios in the polymeric network.

(b) Schematic description mechanism of bacterial inactivation after being treated with CMP nanoparticles

CMPs. AT/ W15 O, P BOR I B AR ZETT LS H9 S F 3 1o R 5 (O IR R BR T 5 48040 F = T
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RO O, BEH1 B BUE Hela 4101022 B0 535 10 & iR 48 I8 Smin (M TR K 52. 6% . 10min
(PHT- %% 61% . 15min (I T- 2K 80. 7%, 5ior T A1 T MBI VATF B0 v 7 1] 13- .
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Jiang SR 2014 4F5E 3 i R A il 4 T T TPBC2-CMP B i Ak 2 A AL O 5 . i R A5 iRk
SR AR, AT LA SE)IE FIE R CMP I, S RS b 8 T ORI B A SR RO I 13) . A I R A

10. 14028/j. cnki. 1003-3726. 2018. 06. 012


Administrator
铅笔

Administrator
铅笔


. 136 - (=] a ¥ i Eird 2018 4F 6 H

COP-P-SO,H

(C) ,
Lr.

CoP-P e
* 0,

200 300 400 500 600 700 800 900 10001100
Wavelength/nm

Bl 10 (a) COP-P-SO3H & iR B ; (b) COP-P-SO3H. COP-P fil TBBPP /K% (1mg/ml) iy
AT I35 2T MR RO 5 (0 COP-P-SO3H S8l 1131697 % &
Figure 10 (a) Scheme for synthesis of COP-P-SO3H. (b)UV-vis-NIR spectra of the aqueous solutions of
COP-P-SO3H, COP-P, and TBBPP (ImgemL'). (c¢) Scheme for PDT process of COP-P-SO3H

F 11 (EAYKRET UNM B4 (b) UNM GPR0R T POPs (9454 5 (o) UNM N 73 5E A 40 RDG 3 116 97 5
Figure 11  (a) Synthesis and preparation of UNM nanoparticles. (b) Structure of POP on UNM nanoparticles.
(c) The cellular uptake and photodynamic therapy in cells
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(MCOPs) . HHr, Jin A 42 & 8 AU Dy 9875 500 o 42 1 ) 4ok 19 RO RO IR i B g LA Fe F1 Gd 428
B TR A T BA T1/T2 RS e ik R it g OF BLBEE Gd R Fe ¥ B2 /3% fin 2 20 10 B 5845 5 34
SR 1) 7 A A 3E — 5 3 3k AE /)N BRSPS 3 S S UE T SR B RCR (] 14 FTRD
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Figure 12 Reaction of 2,4,6-triaminopyrimidine and 1,4-phenylene diisocyanate under organic sol-gel

conditions and agglomeration at the nanoscale to produce POP-PU

b)

B 13 Ca) BARAN = P45 5 (b) TS HUBR LSS 44 s () TPBC2-CMP JBE7E ITO B fit b g KA
(DHEAEREHRRAM CMP A ZEIR A (o) ZIFHEW TR 211 TPBCz-CMP i, H IR :0. 5em
Figure 13 (a) Description of the electrochemical synthesis of CMP films. (b) The pore structure of the film.
Photos of (¢) a film on an ITO substrate, (d) the film upon irradiation of UV light, and (e) a freestanding film of

100 nm in acetonitrile. Scale bars: 0. 5cm
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c) Pre-injection Post-in

jection d)Pre-iniet.:tion Post—injectigm

T, MRl image T, MRI image

14 Ca) RN Cb) AN[R] e BE G HcfE 7K o MCOP ) MR B4R LR CE IR T AN R B2 MCOP fy 5t B3 R1C1/ T #l
R2C1/T) s e /NEUAR AT MCOP JEU7 i 5 2 i Al 2 J5 9 () Ty A1 CD Ty AL MR [ &

Figure 14 (a) T, and (b) T,-weighted MR images of MCOP dispersed in water at different concentrations.,

and relaxation rate R1 (1/T,) and R2 (1/T,) versus different concentrations of MCOP at room temperature.

In vivo (¢) T1 and (d) T2-weighted MR images of mice before and after in situ injection with MCOP
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Figure 15 (a) Schematic Illustration of Synthesis and Extended Hexagonal Structure of the Bulk TPA-COF Material.
(b) Schematic illustration of a TPA-COF NS-based fluorescence sensor for detection of DNA
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Figure 16 Illustration of a versatile COF-based sensing platform for fluorescence turn-on detection of biomolecules
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Figure 17 Copper Detection Assay with PAF-1-SMe as a Selective Copper Capture Material Coupled to a

Colorimetric Indicator for Detection and Regeneration
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Figure 18 (a) Synthesis of COF-DhaTab by the Schiff base reaction of Tab and Dha.
(b) Schematic illustration of trypsin loading of COF-DhaTab
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Figure 19 (a) Schematic illustration of trypsin loading of COF-DhaTab. (b) Schematic representation for

self-exfoliation of iCONs. (c) Schematic representation for its mode of action between bacteria and iCONs
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Biomedical Applications of Porous Organic Polymers

CHEN Wu-ji, GUO Jia~
(State Key Laboratory of Molecular Engineering of Polymer, Department of Macromolecular Science

Fudan University , Shanghai 200438, China)

Abstract : Porous Organic Polymers (POPs) are emerging porous materials that have been developed rapidly over recent
years, and have been one of the most concerned subjects in the field of polymer science. Given the versatile and tailor-made
chemistry, a variety of functional units can be introduced into porous organic polymer materials through the structural
predesign or post-modification to render POPs the specific functions for multiple applications. As they have shown the great
potential and prospective future, POPs have also evoked increasing interest and desire of exploration in the biomedical field.
This article gives a survey of the latest progress in use of POPs for drug delivery, phototherapy, enzyme immobilization,
pathology diagnostics and immunoassays, biosensing, and bioimaging. Afterwards, the current challenges and development
of researches are discussed as a conclusion to the mini review.

Key words: Porous materials; Biomedical applications; Covalent organic frameworks; Conjugated microporous polymers
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