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Bioinspired Composite Optical Structure Materials
Mingzhu Li*
Key Laboratory of Green Printing, Institute of Chemistry, Chinese Academy of Sciences

Controlling the interaction between light and matter through optical structures has laid the foundations for a
broad spectrum of applications, ranging from colors, lasers, and optoelectronics, to quantum information
processing. To design and fabricate optimum optical structures towards highly efficient light management has
been of growing interest.

Inspired by the natural hierarchical optical structures, we developed a series of composite optical structure
materials with a low spatial footprint and enhanced light-matter interaction. [1-5] Deep-strong coupling of
different optical structures, such as Fabry-Pérot interferometers, distributed Bragg reflectors, photonic crystals and
grating structures, unlocks a large variety of novel phenomena spanning traditionally distant research areas.
Moreover, we emerge composite optical structure materials with surface-functionalization, chemical regulation,
and optoelectronic device which open prospects for diverse applications, including anti-counterfeiting, encryption,
sensing, displays, photovoltaics and imaging.
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D18-1-10
2D and 3D Tetrapyrrole-based Functional Materials: Preparation and Applications
Jianzhuang Jiang*
University of Science and Technology Beijing

A series of 2D and 3D tetrapyrrole-based functional materials have been designed and synthesized, including
porphyrin-based covalent organic frameworks, phthalocyanine-based covalent organic frameworks,
phthalocyanine conjugated polymers, and mixed phthalocyanine-porphyrin-based conjugated microporous
polymers. These tetrapyrrole-based materials exhibited excellent oxygen reduction reaction catalytic activity,
photocatalytic CO2 Reduction activity, and sensing performance. In particular, the well-defined chemical
composition and the unambiguously identified structure of the active sites for these tetrapyrrole-based materials
enabled to gain an in-depth understanding of the structure-function relationship.

References

[1] Liu, W,; Li, X.; Wang, C.; Pan, H.; Liu, W.; Wang, K.; Zeng, Q.; Wang, R.; Jiang, J. J. Am. Chem. Soc. 2019,
141, 17431-17440.

[2] Han, B.; Ding, X.; Yu, B.; Wu, H.; Zhou, W.; Liu, W.; Wei, C.; Chen, B.; Qi, D.; Wang, H.; Wang, K.; Chen,
Y.; Chen, B.; Jiang. J. J. Am. Chem. Soc. 2021, 143, 7104-7113.

[3] Han, B.; Jin, Y.; Chen, B.; Zhou, W.; Yu, B.; Wei, C.; Wang, H.; Wang, K.; Chen, Y.; Chen, B.; Jiang, J.
Angew. Chem. Int. Ed. 2022, 61, 202114244,

D18-1-11
BT AR EFTA AR AR
JoE A e
RIS

SR AL A R AR A SO A 25 BT, R a2 R R B L& 22 B A e T BOR, T R A4 R
AN 22 S SRR AR GEN R (AR 2 “ANAT RE" AN “TTRE” o T WS PRI A & R AT R R #2447
P2k BRI A SR I i AR AR R A T U R S S e L T R AT IR A R, e
AR )3 B A T B S TEH LAY, QU ARSI SARL, SR HE— 2D A A 5 A R R A R
AR ARG, BT AR BUASAT AR B SRR Ak, ORI BB B SRR A AR
MR AR BT T 1A o A5 S A A0 A P AR R R MR R AR A8 SR TR RIS, S AT RER AR
A AR AR, AR A SR R T 8 SR S TR R v P LA D R T IR T
SN TR T MRHR AL AR SRR IR TORT A, D BB v W R AR AT RO VR YT AR it T
ST IRLASE RS, B R RPRAN A A A A E AR

D18-0-31
FE R T 4 PRI (R P B B 45 4 T 4
A HIE X
TGN

KRB — IR AW RE IR . R B LT 42 i A S AR MG e, BRIk A A R L

JR LT A BRI R AR, TR R IR R A e R DU R I 0 S D REAFIE o A2 BRI G RE (0 )
AT I R 21 24 A BRIk TR J& 1 R GEVE I AR, SEBL T S AL A 9K R L S IR 2 448 7 1) R S 1

18



hE A RER 2 2022-2023 D18 2 b

PPt S Edh,  $87n 1 BRI 18] BT A R GG R T sh 0 2 s SBRL 17 T PR e R £ e i 2T 4 3 (0 AR
8 1T AR IR AR 0 S S REATRE SRR B TR A A R e A R WA TN 0 2 R BT R LR
FFUESE T IR TR S AR BRI E R . ik TAR AR OO B A O O R AR RT3 7 —2, WHEoR
HRERE A M A E RS W2 IREE SR & S il 5 A HEE 5 L.

D18-0-32
7 AR S A
B

AR BE 5 MRS AR S R A AR T

EDE P AAAE R RS 2 FLEE ), R S NSLR VR — R AR SE LS . TiRE. BE
2. BENEEEVERE. ZBERFRER, AT T — RV TR 2 LIRS B 1 [ )
EEMEIE T WOK BRI BUR A AR 32 B OCTE RUMAR F T (0 8 REJT R ARARAL AT N, B RIRRAE LM
R PRSP I ST B s AROR BRI UR S AR I BESCTE PR 2 LA R 2R S R
B WAL U S # T, HARREIE S RIUK . BEIEAE H L st i B R e A 45 g T A
I, o SR PR R B RO R R A R, BT S AIE AL A 7T AU SRR R AT
U, JRAEASRIE R AR PR IR R, Pl R ARSI 1K K IR, R T R E
LIRS 7K 537 2 8] A O A E AL NI B ) 2 . A% BORML BLEE L DA A SR 0 AU M 4 K R 4 T
HEMEHS aRER AN A LR, ADCSCBL 1 S0 R A = R KA 3R, i LB 1 W B ) o
740 L FE R B8 AR Bl R AL

S5 R

1. Zhizhi Sheng#, Honglong Wang#, Xu Hou*, et al., Liquid Gating Elastomeric Porous System with Dynamically
Controllable Gas/Liquid Transport, Science Advances, 2018, 4, eaa06724.

2. Zhizhi Sheng, Xuetong Zhang*, et al., Solid-Liquid Host-Guest Composites: the Marriage of Porous Solids and
Functional Liquids, Advanced Materials, 2021, 33, 2104851.

3. Yinglai Hou#, Zhizhi Sheng#, Xuetong Zhang*, et al., Hygroscopic Holey Graphene Aerogel Fibers Enable
Highly Efficient Moisture Capture, Heat Allocation and Microwave Absorption, Nature Communications, 2022,
13, 127.

D18-0-33
FREAE AR R T M2 W 53677
TR ER*
FA T BRI 2 TRE R

EBAE G, e G M R O 2 B N VBT i R DR o 0T Il PR T A v AR 12
WA e G T T (R X, DR R s A M B FH oK AT RS A AR 4L S5 IR SIEE 12T oG &R
BT KRG, LRI MR AW BRI TR A SCE R SURT AT, A AEMA A A
g eV ) 2 IRBUR SR MOV IR A R, ST = AT R TAR: URZWIRSHEIRIE . 5k
JEAL A B e ARG I PRI AL NI, A SR DR PR 25 SRR v L B vl B R A A8 T A
PO, IF HAEREAE AL ARAL, ST 05 AR B4R AS, SRTH AR5 A R R A A A L
B LA HEANOK 2475 (0 1 PR A L P 7T

D18-0-34

19



hE A RER 2 2022-2023 D18 2 b

B RETRAT LA 405 A2 B T % 5T Re B s T
&

HRR

FERE “HPUH7 BEIRMRIAT “0E” B HARTE ST, CAASRGNORBAT Ry S Al 1038 eI N FH 0F 7
OOy E N EbrEZ AT AT, AR BRIk A S A 32 52 1 A7 PRIV S BEi . R
#HLEK MR- BRI, AR 20 YR 5 EORPUE A & b A i) — I Xy
B, TN BB BE R AL S A R T APk, O AR ORI BEIR A 45 A L B TCRR IR e R g R
NH 2018 e 22 i 017 A IR AR R BT RE VR AL A At Al R T B 1), S BE SR ) vh G SR R 47
AT M SR A BB RE B A% 38 5 B e B B R D5 VX 5 T R 1 — RAUBT S LA, AR S TR ) B
R X T TT %, R T 2 R EEA R T2 ] 4 S HLTh e ra i), BB 1 B L AR 07 42
KIS “ThRefiE” YERINLEE, WIRh 7 AP RHT AR 5 N R RE A% 5 R et R B e 07 ik . 9 RETRES
e S ABAF T RDCRAI K FR 5 e S K i S0 55 AT o S (4L (1 e e B 2

D18-0-35
A bioinspired broadband self-powered photodetector based on photo-pyroelectric-thermoelectric effect able to
detect human radiation
Junlong Tian*', Liu Sixiang?, Zhang Wang®
1. Guizhou University
2. Xiangtan University
3. Shanghai Jiao Tong University

The self-powered broadband photodetectors based on pyro-phototronic effect or photothermoelectric effect are
promising for diverse applications. Here, we propose a polar bear-inspired self-powered and uncooled broadband
photodetector based on the coupled effect of pyro-photoronic and photothermoelectric effect, which integrates
wurtzite structured CdS pyroelectric-thermoelectric materials with energy-harvest and heat-storing functional
structures, besides cooperates with asymmetric Schottky junction by constructing an asymmetric pair of Ag
electrodes. The peak-to-peak current, specific responsivity and detectivity are all enhanced by 11 times, attributed
to the synergy between photopyroelectric effect and photothermoelectric effect. Significantly, for a low-power
long-wave infrared radiation, it still achieves outstanding response on human radiation, when the separation
between human finger and detector is extended to 10 cm. This study provides a novel design to achieve the
synergy of pyroelectric effect and thermoelectric effect, and opens up a new avenue towards upgrading the
performance of optoelectronic devices and energy harvesters for extensive applications.

Key words Bioinspired self-powered photodetectors, human radiation sensing, pyroelectric effect and
thermoelectric effect
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D18-0-46
Self-Healing and Regenerative Hard Materials by Biomimetic Stratification
Ming Yang*
The State Key Laboratory of Inorganic Synthesis and Preparative Chemistry, Jilin University

One of the fundamental challenge in materials design is the integration of different properties that contradict
with each other. For example, hard materials typically cannot self-heal or regenerate. By mimicking the
multilayered structure of biological tissues, we overcome the fundamental dilemma in achieving hard materials
with dynamic functions. My talk will be focused on the epidermis-like smart coatings, which integrate self-
healing ability with enamel-like hardness. Our recent work on a damage tolerant and self-healable tooth replicate
reminiscent of the enamel-dentin junction and the self-growth of regenerative calcareous layer inspired by the
moulting process of crustacean exoskeletons will be also covered. Biomimetic stratification represents a new
paradigm for broadening the property space of artificial materials.
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Bioinspired Design of Solid-Repellent Coatings
Jing Wang*
Shanghai Jiao Tong University

Sticky problems on surfaces from various foulants inhibit us from the access to clean toilets, hygiene medical
ware, and high-efficient energy transfer. They vastly exist in most industrial, medical, and household interfaces,
and they dramatically dysfunction the well-designed surface structures by sticking on them. In contrast, nature has
provided us abundant examples of keeping surfaces clean, from duck feather to lotus leaf, to springtail skin, to
pitcher plant rim, and to many other insect/animal surfaces. These examples share some common materials design
principles for antifouling, particularly for solid repellency. With complex fouling conditions [1] on surfaces for
various applications, it is critical to explore the mechanisms of solid-repllent natural surfaces and create effective
antifouling coatings.

Inspired by the pilot whale skin [2], herein, we report the design of solid- and liquid-repellent coatings [3, 4]
that can effectively repel a wide range of solid foulants. For example, the ice adhesion strength on such coatings
was less than 1 kPa, at least 2 orders of magnitude lower than the state-of-the-art anti-icing materials. Further, we
reveal a new strategy to significantly enhance the mechanical durability of such coatings by incorporating
partially crosslinked lubricating chains within a durable polymer matrix. In particular, we fabricated partially
crosslinked omniphobic polyurethane (omni-PU) coatings [4] that can repel a broad range of foulants, comprised
of both liquid and solid phases. The fabricated coatings are an order of magnitude more resistant to cyclic abrasion
than current state-of-the-art slippery surfaces. Furthermore, through the integration of classic wetting and
tribology models, we introduce a new material design parameter (KAR) for abrasion-resistant polymeric coatings.
This combination of mechanical durability and broad antifouling properties enables the implication of such
coatings to a wide variety of industrial and medical settings, including wind turbine blades, heat exchanges, and
antifouling robotics.
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KALEERELHAN s I 8] 7 R IS 98 . A5 M SR 9K AL TR S5 H N B0 R S IR S M B 1 R
MIKSLIE . BT HAT LUK 7 7 BRI TR R, s ) JZ oK AL mT 3R Bt v A B RS . AT AL
[T = w1 A A=A e R s R ) I B R 7 v = [ N T 2 9B A LY P2 N e R W it
)8 1 MBI s B T A2 SRR3R 7T oL FRATTARE 1 -0 - ra AR A e A AT B 7)1 s
Jitke BPRTARSLA I Bk = 2 (8] R, BATAE TAURFLGA IR BOR, SEBL T 57 1% i ) I 23 73
Peis . EAAPLEITE, AR T RMRPORILE 5. ikt o Fiedmmt e, LRl
TETERMENR. BTHPRGIR. FLIERRESI 2B EEmILE, SaotriEil, 2y
IRy T2 1 SR AR TR R R B R, SR T R A R SRR SR AR ALK
J& T B AR MR TR . AR PUR AL TEHESD TN TR AL Im GG L . AR 2 it
AR G 5 5 T (45 o
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K& B AL SRS R T W4

SR

TR

A e BEAL T 0 T IR AR 22 K, SEBLEE I TRE . Herh, BAIR R Z ARV
gEyfEi e, i rERe iR, BIMAOY T e i B i AR . 324, AR T T B AR A S5 T
PR ITIHIAG T — RAVRBAERE R, ERAMEIN TR PR A . (R S e ke anf 2y
AL, R BRI S A AL, VrR MR R R E R H bRz . JATHSERE T
ST YRAT S ANE LRI AR SENG, ATE RS T SRBRAIRBR IR 564, I 2 s 73 10 5 1 [ O
ML, AL T E IO R . BATHA B L 7 - BOR S, Bos T2 RIRE A
LA DB AN, BEA R T 2 RO SRR Tk, Bl & 1o e e aim . JATHImE
FRM, BHLY ARG DAY B AR 5 T & B 5 A, IR 2 D REREAE R,
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2 DIRe N LGOI B PR SR SOBRIR AT L
BRIE*
AEFOREE G B B

VR AR BT B Y ORI B OCE EIE A o TR S T R O AL S S R . 4
RE S 22 A B ARG AR A R AE B AR NIRRT R A K BB AR R R, AT S B R AL
MR R B RH LA AL ST, AV R T — RIS EVEEH R PUKRARL, R A A
BUR BT TN 2N BAT BT TC T 05 A 4R B A3 PR AR AR LB L GRIGR i P 5™ A X R
AR F AR AL 230 Jy S A s PR S AR R T ROR o S — i, ATt 1R TSR N (9 K2 T
FI TSR PO R S 5 mOBETR. BeAt, AR 18 B i 0 A= 4 oK g S i, A S 1R 4R
TRERAT— AL R PR, RS SR T 30t 20 B0 1 S SO PR A 3R K, e 28 S BIUX S L -
TEAR T A BT 05 PR ST TE ) 22 D REGNR MR BT R 22 & BB T 07 S et — D
POl =2 S0 1 8T B AT FU LA o
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BEERERE TR EAS h B RN A RAFBEER
HEt, HKOER
N
2. WA

SZHURTC 2 PR35 B T 20 B AN e R SRS BINLH R A, 8 oA BT AR AR DR YR IT SORE AH DG B8 R 0
(T SR | 52 Oy, B e 3ok R T 4 B AR A A A R PR T SE P 3G A%, i R A %
hE N, MIEAG RS R R ZRALUEE, R BRAR .

NI, FATEET UET AR, EERERT MBS, SR E-ET A T PR R RS
T B, F5—EBtLEmR (PS) MIVET- 4N 2EAR ik (PSLipos, kif2¥J%) 120 nm, JE/R
W PS SEAHFED, SRA R )5 B S TR ZE AR A I A A A 4073l 9~80 kPa F1~0.5 kPa, #RJ5il
T 4H A B SIS IR T T AR AR A B R A LA 21 S RS R

B, WALRARAARAR S RERMET R T RAW264.7 ERE4H Xt PSLipos FIHEAT N, 4
RO, BIERKAIZENE PSLipos B REHLPT B MR AH M R HEEL, (H AT iEIS SRR PS AR A F 5 E R4
MR FEALE &, I RE K AT AR A RE BT ] dE— D R AL H LU RPN S5 R 7R
ISR, Fetk PSLipos S A4 PS 24/ S| LPS+IFN v 75 516 ERE4R i i) M1 244k
AR RN FRIE, RAEH IL-4+IL-13 FFH EMEIM A M2 BYRRAGFI i 2 R, ER T DL S
B PRI K SR B AR ) T R BT M2/ML A, (BT S

HR, AR pH B EEEAE PR E T 40 M 05 AR AR R EATL R 20 SRR R (NAC), KL NAC
(PSR ARG RN . TSR R LT3 e, B R 25105 4 R Gt 5 A AU 3R 2Rk Sh AT
N HE—D RSN IR IR R S E I CALD /NSRRI T IR, G R BERK
1) PSLipos-NAC 58 b4 hil] L Wa 2 i 1) 98 R s B2 R A b il b Rz 4 o ds D i G, i S5 A N 2 3 FEAIG
T ALI/NERSHZHZF ML FE E VRIS 2ORE S, FEoGE i 2 2R B A

IREE IR, R TN B A A A R A R P TR A A P A B O e M RO T . AL S AE
TR HE— R T A6 T T B FIRTHON “UET B, B AR %% i1 s e T &
I FH B L SR B
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] % BN B R B R KRR
ZRGA>
A B K

ARk, B RVEH T F PG R, AR R T LR ) = 4 X 28 S5 R LIER PRI A
R T A AR AR AR R B B AL RL, S RIAATIRORSGTE . SR, AR SERRR AR, %286
BHE SR KA ERAE N B 5 R ANERYT, & s E i A e e ERe iR . A2 EMERE, |2
FEETAMA AT, IR e AT A RIB R IR R L AS A Th e . K BB RIRETI AR K3
PR &R, ATORAIE AL A R AE R BN UM D i B Sh iz B LS AT i Ak e, A A T S B AR r 2 2 (R At
M5t Mz 4tk . 25830 a] 5 Bl T A AR B (0 2 FE S, il A e SRR RIS o B AR AR
HLP s PRI, Ik % S BB R A 2 F A A AT A T3 H A AR SR PR N IV o BEXT IR SR
BEARE, AR RGKE G EBECA. (0 Au-S) 1EH, B A B EER S, WIEE &
Wk =R EBEROKEIR .. P RIGURME 2 DRt (A e, SRRINGE) R &g Bo A2 ) I AR
P, SEBlEEREAKBERAE 2 O Oty pHL L. BESE) B3 NIEBREAT N, BLERERAE Dy AL,
P FME R T A R s, AR R s e m RO AR R, — A ST 2 o NS R A SR 4%
P QSRR TR 2 A A

RPN

[1] Qin, H. (#); Liu, P. (#); Chen, C.; Cong, H.-P.*; Yu, S.-H.* Nat. Commun., 2021, 12, 4297.
[2] Qin, H. (#); Zhang, T. (#); Li, N.; Cong, H.-P.*; Yu, S.-H.* Nat. Commun., 2019, 10, 2202.
[3] Chen, C.-R. (#); Qin, H. (#); Cong, H.-P.*; Yu, S.-H.* Adv. Mater., 2019, 1900573.

[4] Song, P. (#), Qin, H. (#); Gao, H.-L., Cong, H.-P.*; Yu, S.-H.* Nat. Commun., 2018, 9, 2786.
[5] Qin, H. (#); Zhang, T. (#), Li, H.-N.; Cong, H.-P.*; Yu, S.-H.* Chem, 2017, 3, 691-705.
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Hh B R B 22 AL L BT

MR B AR P AE ) — R SRR SR, S SR O i . B SRERR AR, A A AR
3G B A F AT RE AR I ARE, 0 TR M /e AT RESS R B2 . E o, AT S -
SR G R, LA E T BREL R 51 K B B2 R G755 (SCIRP & UV-SCIRP) 1A%, ff#uk 11
Y A R S A T T 4 2 K O AR KB B 2 e s DRI LR e R AR IE WY S J i, R
T BRI 2N -AE A A RN SR P A1 2 AT ) 6 KR R R (SR B BRI SCIRP & UV-
SCIRP Jjik 2 F I F T 2 Al 07 A2 2R 88 BOKBUR B B i, b e . RIRIKEh &% 5 25kt
MR, BAh, BATERE T RBIHB AR ARBEA GBS R R 07 4 2R B AL A v A4
R T 8MPa Al 7T 50000 MIMKAEIA AR L F BRI RRIERESR bR, 220, ETHERER
REMETE I, IRJE RIS AR SEARAE AT N 2 RS &Ry @R SCIRP J5%%,
FRINSEIL T R 05 AR s PR RE /K IR T A RHE AL W) A 285 R T R R AL B ISR AIE . BT TR BTN 3 T
I NI FIOT A KTV IR B MR ORI A, CAE 2 AR SEIFAL N ], 72 T R AT A
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R o RIS IR SR I 5 R T8 R T 23k 7K 2 7
TB e
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AR, T A AR B S U R R R, W TN D39 A dw DO e AL B AL IS PR 9K AR R 2 X8
U7 BURM LR L Ar ThRESE U R R BV D RERE G RIMRL, L PEYIThREV Al . OB R R AR
RIEHIEYREVEYI R S A U n B 2 Ik, B A iR, 4. GUEY R4S 9K AR,
£ 2 RO AR HE VR T 0 T on 1 BRI 7. BRATRGW T T 2k & S EYE AR R IR 7
MM I Y PER R T, AAR D RIR,  BRATSRBUEYEVEA M 34T i, Ifadt— byt
TAL RheD 400, e g s oA MRHa T DIRERIRDRE: R4 DS TEM L, BATR T 2
ot TAREA SOG40 T R SR, IR EE— DAY RAUR AR & (S TR B AR SEBL R 2R IR T TIfE. BEAh,
PABEE T AFERE AR BE PSR P A AORIZE VSRR ShRESRAL DK R 58, BEHN T
IR SR INZYT, B ROWIRTT A A RREE S R ek,

D18-0-65
AW BT R G4 AR
BRI *. frtsE
 ERFARR R

PIAERPRHR R M RER 2t R TV 208 BE R, 4 &3 BRI J1. SR, H AU ZE A4 R il 2%
AR R A R A& . Kk, FT a RREAR oA 1 77 2SI AR R
&R EM B — DN EER T . FATEIE T — M R B B S & BV & O, S ED
B IRAUR YR I RE S PORM BV IR TR A RS &, AR & K 21 e X P A gl
KAPRHITURR AW 30, il %t B0 05 R D RE rT MR 0 — R RF S 2B MR 207 IR R 3
N T 9K T 4E I 28 A2 D0 D REARN K AT B L5 KK 7727 SR I RN, IE e KR B b Or B 20
BEARA LA S i) vy LR T S AR 1, AR R G MOR e e 0 KA LD ENE . 5341, T ikE R IR
JENEAT, TFmABUER,  HO P 05w B 2R T I (05 AR % T Bl iz iR 5 i Zh e 1y
MR BAE R AR AR HE S I R A5 T T

D18-0-66
— G = G TR P R S
BRI
£y e PN

TYE. YRSV AT RIS EROR BRI . EOR L AR WK B BRI TIOE SR
HAREEE S, SEHF T _EBAORS BRI 0 TR X AR R R MR B B R AR . S
IV A A A e 4 ) S B A IR A 2 [ O 0, s SEBLR R s sh4E ] . H BT AR IR AEAE I 2
T THUR BRORS YR TR 1) O B i 8- [ 9 S TR A e MR 22 RG B 00K, M SR 30 A TR B 1) R 7 Wl a4, = 4kAE
WA, B BRI, EEBSH EZEACRAN . (1) KB TATEANRL B ST YR [
W I G S, e T AR B g, BN 7 ARG E s (2) LRSI 5N PRE i B RS T,
BT R REMR N = 7 R A R, SR T SIS MRS B S AL T R 45 SR AR T A . (3) AR P
W L3R SR IR R ST Z AL SR &, S2I 1 ORBAGERS) T FLIE AR B B A ey, IR T
TSAKIREE, SEILTHEK, EEIK,  EKIEPEAA LG BeiE KA TG K AL .

SR

[1] Han, X.; Heng, L. P. *; Jiang, L. J. Am. Chem. Soc. 2023, 145: 6420

[2] Han, K.Y.; Heng, L. P. *; Jiang, L. Adv. Funct. Mater., 2022, 32: 2207738.
[3] Wang, Z. B.; Heng, L. P.*; Jiang, L. Matter, 2021, 4: 1275.
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[4] Wang, X.; Heng, L. P.*; Jiang, L. Adv. Funct. Mater., 2020, 30: 1902686.
[5] Guo, P.; Heng, L. P.*; Jiang, L. Adv. Funct. Mater., 2019, 29: 1808717.
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JRAL T B ERAE
2GR

LA S A AT PR 2 7]

BEE R GAEL ESAE DI ERDREE R I FOBU IR, RERUNERL . UL RO A
HIRRMRFVE REAT 5 B VP B TSRO R . AR GER 7500 HL, AT DA FAPREEEAT i R4, =%
&5 S AR REMNR o X T AR TR EE AR, AT PR S ACBE S WL 704 T AR IR OML T R iR A2 1k
fH0L, PR 2 E I Z Rk . SRR AL SE ARS8 75 58, b T IEAEREAT K o O R i TE T AL
R, S BRI B b PR 4 SOUL S AT 56 A O 30

R, JAVTFR T — KB LBUR ALt . g8, = 525 ih A Sem s W R B R gt Ak
REFET: 1B B TR (0 A A A = i Ik, AT 3 A DU ESRAR R FE
i, JEIE RS I S Sk ST 2 R AR R D)3 BERS ST 3000X MG AU, JFHOt A TARR R fE
fig Xt R BB e BB i by BATIES AT e WIREISEER a0, DUEN MR el B
ARSI RE R LS s RS SEDL R SULRT R i R SR IR, SR SR AU R e g IR ST s AT
ADE AT T ZEARAIFAT -

D18-1-19
Dhae b R4 AL AR L
A >
el AN

THAREVD Rl E RE R SE, REARIE IR Py ARh i iR DL L R READ R B B pe R T S B —MAE &R
AR AR . D, SR NRRIMES, RE4 R R PiEe 2R E s F SR E
ARSI ARSI TT R, FRATDRE RIS SR PR AR N RE R T S B KB R RS, M T 2R
DHREPH R RO BE A1, SEBL T /K-P e BT MR AIEE 8. TR, AT — P B R BT A B A PR
Btk &, BB RFRZEBREE 7 ORI L. B, S2AEE foum gL S e s S
AR e S AR T R A, AT Bt 1 AU R K Th RE W R RERR AT, M IR S 1 AR AL s B T
s EAE R IES), BN RN E A Oy Re . BE, FRATEIE T Bk, A AT
FPOR I I ZE SE L T AR RIS s AT RE R AL, A R A N B R R R RN e (IO R 2R
(O HL S S ME RS . Oy 1 BE— 2D A SRR AR O F LT A i i B RE R RIS Y37 5D I T, AT TR TR
FHOCIXEN IR AR A L, BARER I T RO AL S BUA I R AR - A 2 s AE AT R T RETR N 5 0
NRIESE e B AR, RIRR ™ AR RN Tkl T EACRB AL . 2R b, ThEgw R0 1k ARk
HUNL Y ERAR A= AR T Re D R HL A SR AL 7 RS, oA e i i) R AR 6 T O vk

D18-1-20
Ptz AL A AR R S T 40 e 5 AL R M
T DA
HDUR
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HIAL A A s DA I R BB v s I B) R v FR I 5 TR AR AR5, AR AR dm o T QU2 22 %
o RIREVED /N TR T AL AR IR T, RS AR IR R AT A A A SRS 2 FE L)
RE, KA B0 A AT 2K 2 i i 2 R SIE I Sh A M o 9 22 e AR P A2 o0 0 007 A 1 AR
HAMRKPEMETERE, BAET 0 TR, £ 4egrREp AR Rm iz, B0, &
SEMEMR 2 M 2 > T EALTR), ARCORIRTT 1A% S A R AR ANk 6, B RS 1 M Y A S A 25 JOE
Jok 1 Sz B FRL A 2 M o Sy S TG A0 R ) S 5 2 5 M, PR 2 AR B S 8 1 R R R A,
A R AEYIAR A i, FRAT e 4TI R AR R . =2 SR R DA S = A T e
G HORN S5 2 T A R R T 4L 2 5 A R B S R T R EhREE /N 707 3-ZUBE R ER AT RGD #EKSE, LLR
e A TR 1 AR R A PR RE 8 A A% IS R T LR R AN A A, BETT S A A L R A 2 i DA B A
R AR SRS 55001 (ARSI W

PN

[1] Wu, W. T.; Chen, X,; Jiao, Y. T.; Fan, W. T.; Liu, Y. L.; Huang, W. H. Angew. Chem. Int. Ed. 2022, 61,
€202115820.

[2] Liu, Y. L.; Wang, X. Y.; Xu, J. Q.; Xiao, C.; Liu, Y. H.; Zhang, X. W.; Liu, J. T.; Huang, W. H. Chem. Sci.
2015, 6, 1853-1858.

[3] Hu, X. B.; Liu, Y. L.; Wang, W. J.; Zhang, H. W.; Qin, Y.; Guo, S.; Zhang, X. W.; Fu, L.; Huang, W. H. Anal.
Chem. 2018, 90, 1136-1141.

[4] Qin, Y.; Hu, X. B.; Fan, W. T.; Yan, J.; Cheng, S. B.; Liu, Y. L.; Huang, W. H. Adv. Sci. 2021, 8, 202003738.
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AIE HBIEAT Ui LK R S AR B I HLE
TR U
AL SR LR R

B o i T UK R A AR R D R SRS R R AL SRS R ) B AR, A SR
BACER S —HEGK B B LR 0 R i s v ge, ER S TR AP BV REIZ ST FUME .. FRA15T
ORI 7> T —4EGR E A M BHE BRI — D OB R 22 LI, Wi BRALBR G2 M 9ok 2 S AR
RER LT FUAE ) — A BB
W7 HIBACR ) R AR 88 7 - T A AN oK. X W2 3348 (nano-CT) ZEHOREM 170 1 4k
AREGMEIEN, B T &m0 T PR E S MBS E RS R S0 k. BT HIBAR T3
FEARAL B R (0 e F I SR AN A1 01 S BRI AR 4G 5 (O SEms, RIS 1 4EGKRPDRI K B B . 2%
WU, SR 1m0 T IR E SR e, RN SR T R AM BRSOt
Bk, BIRAs RS, K18 T — RAUETEREIR E SRR

SRR

[1] S. Wan, X. Li, Y. Chen, N. Liu, Y. Du, S. Dou, L. Jiang, and Q. Cheng*, High-strength scalable MXene
films through bridging-induced densification. Science 2021. 374, 96.

[2] S. Wan, Y. Chen, S. Fang, S. Wang, Z. Xu, L. Jiang, R. H. Baughman* and Q. Cheng*, High-strength
scalable graphene sheets by freezing stretch-induced alignment. Nat. Mater. 2021. 20, 624.

[3] S. Wan, X. Li, Y. Wang, Y. Chen, X. Xie, R. Yang, A. P. Tomsia, L. Jiang and Q. Cheng*, Strong
sequentially bridged MXene sheets P. Natl. Acad. Sci. USA., 2020. 117, 27154-27161.

[4] T. Zhou, C. Wu, Y. Wang, A. P. Tomsia, M. Li, E. Saiz, S. Fang, R. H. Baughman, L. Jiang and Q.
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Cheng*, Super-tough MXene-functionalized graphene sheets. Nat. Commun., 2020, 11, 2077.
[5] T. Zhou, H. Ni, Y. Wang, C. Wu, H. Zhang, J. Zhang, A. P. Tomsia, L. Jiang and Q. Cheng*, Ultratough
graphene - black phosphorus films. P. Natl. Acad. Sci. USA., 2020, 117, 8727-8735.
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T RN AT AL
ARTHE*. EFRHL. HIE X
Rl SIS

T 5E T AR U0 TC 58 T B R 55 1 JC RE T i IR 495 46 T2 J LA R B3 AL 57 1k BE R A= 0™ o RA B 84
Mo AMEARLEEYI b2 AF AR, Ol R AR R S A IR IR B 1 AR 8 g KR (1 € 17 2 T
J8o SR, SR VAR BT AL AR DS PR XE DL AR . A2 R 5 BT i A Wl R I I R e A, Bl
KIL, EHATCHE T BT R T, T R ER G 9N K RURE R R mT LIS I SR S 45 s 1) 5 2O s
AR AN, BATEM, SAEAH L, B 7] DU RRIR 5 K B 0 35 BRI A 1 00 T 1 TR Ak
AR B TE B TR AR RRL, 200 FAE 7 i AR R I B AR AR AR B T 3 B RURL IR
28 e B BT e T BA D A AL R A R AR T LR BB, O AR R IR A AR SR BRSO
i
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= SR AR R B T S s
PR

HERFERR K AL A R

R AR AL 5 RS MR IE KR Hbr . RV 708, PR B RFEER SRIm R R
T BUE AL ZUE R s B AR R R I R S5 AR A BRI @R (E2, T o AN PR A
Btk W seBl N TASH A RESETIE — B AT RERE 2 U8 Im OB B . BAR T R AE iR e K
WA RE R, O TR BB M ST D RE TR, n] AN I Rl B AT 5 A LA 1 e 2k
76, ARV RE & 2 R g A R e NG AR A A AR K EHIE T R s I e Y SR ) 5
IACHLEIRIR T I Tt Ae VRS AR AR . R 45 S S IR BE ST AR B 28 A MU B 5 A Fr b 21 2 4
JERIRVPUR G MR, I HBAT B R AN 2 R P A S5 . Bl 58 24 A A A R 7 25 U
WEN TEFIRRB YT 755K, JR AR FC U P 1 00 OSSR 27 1) L, AEADRHI) 22 RUBE 454
RPAE R SE T T SRIBCR R, 856 2 vdort SR B, #E4T & PR B RUBE s WA S5 M et AGRK AP
BMESY AN EEMFHTT, RKEAE. S et A G s B ForE Mg soR, DU AS
LI PR N L R A o 5 9 = T 5 A AR

D18-O-70
BT AR BV ARG 5 5% KT AR P RERT A

g

WK TSR SR E X R S

IR T E R B MR AR AL R YRR AR S AR BETh e, X AR B AR AR R AR
EAniEsh. Pl EIEHAERES T, Bl =RIRE (ATP) BUE =BERSH (GTP), AN HIRE
S A RO L B AL AR R AR AT I ], BRI Y S B A A Th e, AR
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MEXEsE . IEREANE SAL 8. XM B AURKR &, BATFR T ATP IKEh 1) B A RIF AR
BVERIR SRR T AT B AR R, %0 50T DLSEIL 8] T 2 RE 1/ BRI R 25 A R . 1244
REEAFE =AYy, WA IERARREY . ATP MRS . B SR IX e FIRE, BRS RSN
KL T B ZF i WL B B LA 208 .l ATP 9k Rah e thorl, I BISRIG 238 11 RS AR AL
THRER B AURTEIA . AR, XA e E 4R R T DUl A ok, IF HAE UK T il 7 220
45 RKJa, FEMBAHARATARBIRE . FEERRE, RV T AR R RAG R KA
BEAk, MIRTREEEAE T JORH(Cys) B K R S M NI BT TT, ISR 172 I 18] | B B 226582 5
FET DK bk EL 45 1R AT I 18] ] 4 R B0 R A A
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R OT T KB
>
B R e T B BHSAR 5 TRERE TR

BARE T S e —ERENS N7 AMEIPRBE AN I A A AR A 8 PR BRI 2 DO AR e 1 K
J A T AR e v > T AR SR BT 1, ARSI R AL AS A L R A8 S AT AT LA A JEe TN 5 %
L FH AU AT BRI o AR, MR IR PG R R, B im R e A eI, R E I DA B
PRl (1) PO CTEEA, HMECLSEUAN IR 109 0 SR (2) ThfRE—, MELLEE 2 IRE b A
RN RAES N AW T AR, AT XTBLRA R “ AR O A%, Dhfg s — " SRR — 20 ke A
IR e, S “ R B I U AR S M R R — 22 ThRE W [RAT N i AE —~ R 40 e ™ T & 51
WEFC, BAGQ N AU R (1) BT 0l B kA A A bR A R s 4R AT P HES 2 IR 450, JR
P52 RER BT KRR 5T, A R BRI A 2 % SO RO R BEE AN R A SRR
FOSRSL . SRR, TR TOKBUR PO B B 4w WOkt (2R R R AZA G L )
RE P R HTALA, L 2 APRHEEXTAR A R S 3— R 2 ShRe b A 07 42 B Re s s fF, F5 1750
KB I DIREE s Q)IRIE BN A 5K, IR AR &5 MR 7 T e stit, e
A 2 MR DR PR RIS, HES 1 % 68 s 73 /K Bk A A 8 R Sl 7= AR R A0 A A SRS ) 55 T 435 )
S
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H TR R A — A AR R
LT
AEETHUE TR R

PRI R AR RENUI B % oG BENLIR S B e ML as N 55w o Tl e & b AN ] D g e e, A%
SRR R BRI 0 FE o8 T ISR BRI AR RE . 52 e i B 1 RIS L 48 o A R AR 1
TR RRIAE e — HEAR IR TR AT SE KA B TR DAL BE e O AT RER I 6, B P 4 v A Sk A ) 2R
BRRE, I RN Y ) — LRSS R A R, R P A TR T T SR R RS R R A R
R, BRI R BUE LR RIRERIRTT .
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R ERPRLR] T N T R PRI . T e AR RBIR BEAE . SRR T AEYDL T A ik
THOT A AR B R B B B B A 770 . SR RIIFE R T REfEE . SRR, et Ry, %
K WRSRE AR ILR, R TR SIS T B B Ot T A A, R HOBF LR . 18
N T B DR G € S ) R R R B ML, SRR A RS O R B R Ay ) ] A v R
AR TR INAE S a2 A . R IR T A AR AR R R R N, FR MR i B L%
IR TR )6 R AL AL A RS T e R o 4% T e J7 2UHEAT B0 6 s SORTSERY, 8o 1z Y TR & (0 308 A K&
FH AT 512 00 7 67 A S S S AR, R T e e RO R B AR A R S LR . R IR R K
fe4fa 1A i B 5E/ a0 B 1 S AR — il Dh e oo 2 O R A B 1R R A il s, e 17T
WU . ORBUR 4 N S ATL I 8 otn (R 88 S i SB80RT D v 5 Sk AR 5 3 558 23 328 il 34 M2 18 v £ 9 i A S L
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Functional Nanomaterials and Peripheral Nerve Regeneration
Zhiwen Yan’, Yun Qian’, Cunyi Fan
Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine

The understanding of nanomaterial biology determines material selection and scaffold fabrication in
regenerative medicine. The translational application of advanced functional nanomaterials, like graphene and
derivatives, requires an in-depth investigation on the sophisticated material-cell action network. To achieve the
therapeutic convergence between biocompatibility and bioeffectiveness, herein, we screen a series of graphene
derivatives and confirm the superiority of graphene oxide quantum dots (GOQDs). Thereby, we fabricate a GOQD
functionalized nerve scaffold for peripheral nerve repair with electrospinning and freeze-drying technology. The
behavioral, electrophysiological, and pathological analysis confirms that GOQDs promote nerve structural
reconstruction and attenuate denervation-induced myopathy. Macrophages perceive the implanted materials and
initiate a variety of biological processes. GOQDs activate the macrophage ERK/CERB/VEGF pathway both in
vitro and in vivo, thereby contributing to intraneural vascularization. In addition, an enzyme-activated degradation
route of GOQDs is explored and the implanted scaffolds trigger negligible scar formation and blood toxicity. Our
findings demonstrate the ability of the GOQD, a biocompatible graphene derivative, to facilitate intraneural
vascularization and regeneration of injured peripheral nerves through a macrophage intracellular signaling-
mediated mechanism. This enlightens us to continuously explore the mechanisms behind the material
nanobiology-dependent therapeutic convergence between biocompatibility and bioeffectiveness for clinical
translation.
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D18-P-04
A universal biocompatible coating for enhanced lubrication and bacterial inhibition
Di SUO", Xin ZHAO
The Hong Kong Polytechnic University

Antimicrobial coatings that inhibit bacterial attachment and prevent biofilm formation are essential for many
implanted medical devices. A variety of antibacterial strategies, such as repelling or killing bacteria, have been
developed, but not yet been completely successful as approaches using a single antibacterial mechanism is less
effective. Here, we develop a universal biocompatible coating for enhanced lubrication and bacterial inhibition.
The coating is designed based on mussel-inspired surface-attachable dopamine bases and consist of lubricating
zwitterionic polymers poly (2-methacryloxyethyl phosphorylcholine) (MPC) and a bacterial membrane destroyed
anti-bacteria molecule poly (3-hydroxybutyric acid) (PHB). The coating boasts strong adhesion to surfaces of
various materials (such as polydimethylsiloxane (PDMS)/ceramic/316L stainless steel (316L SS); it is
biocompatible, cell/platelet/bacteria repelling, significantly inhibiting bacteria growth. In summary, the self-
adhesive biocompatible coating can effectively enhance lubrication and bacterial resistance performances and
represents a universal strategy for surface functionalization of biomedical devices and implants.

D18-P-05
FARE Mn-Ns AL S 2D d-n FEHER LS B SRS R B BUR 2 AL A TR Ry
STES Y, ML, ek b
L VOR35S B s e 7R TR o R ke %, BAT 610065
E-mail: chong.cheng@scu.edu.cn (C. Cheng)

PAT- A A Bk 1 P AR BRSO R A B, D IEThREIE 2. R g fE A o VA VR R A
HALBOIHIRT RO TOCHIRIATS[A]. SR, £ T 4R HE S A% i 1 45 (reactive oxygen species, ROS)
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5 G0 2 3 B M S5 ™ AR, AT AR KRG B A AL, e PR T T AR R AR R I R
SIS [2]. RARFTEAEE, a0 NRLR G E A B AL EE(Mn-SOD)[3], AT LA Sk i) = 48 ) L e 45
YR ) P57 2 R A 3 P SR R R RSSO ) 22 LT SR [4] e il (Min)- DU g KA
Mn- SOD [ EHMH 7, O 20 Tl 2 M & ey 7 TR SR, SXELERIL /N 70 10
ZiHFR ROS HIREST, IXATAER BT Hh = DU ol 7 Fe A2 342 ol U O A 250, o A 3E SRR AN 22 HL 7
LR RE 1B . AL, B4 SOD f Mn-N Be iy £k A =45 J LT IR T e b i B 19 98 ROS s Rk
RE A BT RN Tt AL B S BORT 10 R . AT 70 32 A Bk UL g IC AL 25 A 1D R A, B A T — T B i )
Mn-N5 7 5 f1 2D d-m FLHE R 45 (A58 R AR A SRR B WAL FI(Mn-PeBC), /E DRI ECT- A i dm iz (1 N Lot
AACHE. JEESCIRHTT, RUZ Mn-PcBC BATHIIAACAL Mn-NS. 58 o SEHEIR R, R S HlkLr. Bk
e LR R R R R . B Pl B THEAEY], Mn-PcBC AMYATLLEE 2D d-n 3LHER
EIE R THR, IERT LB Mn-N5 i i Be Az 8 7 i RS BRI R P o B T AR I N e . TR TR
FIRHS 1) — 4 X 28 AL ) G A2 G5 M PO 25 R AR 3, MIn-PeBC SR HE ik, 25 07 TR 58 K PRt Mk AT R v 1

BAE H202 Al 02.—, XH Ti24 N IEIRIER ST Mn BTG TEES R N THUaeng. soh, FATAIL
Mn-PcBC A LU I (R4 B A oS HE R B =%, AE5H ROS HITAEE Xt hMSC HIAAIE 3 . 4B JR4L 2.
REET AN B E 7 S e e I ORY DRIk, XA R, 2. SR N THU AL BER oy T4 AR kA
JT A [ ROS 0w i RO AT o XTI TAR AR 1 X4 7 P Mn-N5 {7 53 4F ROS JiFR
FISSBRE D RE A B2 DR, T ELIESR Y 1 9T 40 Ordm 13 i RN B AU AL T R T SRS

REEIE: PR LR, HEHIMZE; Mn-N5; ROS; T4l
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BERZ SR LT AEA SR A R Ak, HARXH d A S IR 16 {5747 sbobh, I8 Z0AM NS TR IR T S48
WEFRILT IR SR 2 B A AR R B S, HLRE AT 4.35 kd/mol. SREAMISE R, FEBU (158 A5
PR AR WS BRI, T RS AR 2 RUNSEHL T 271k, K4
4 BORIERE, Xt A BE TG 4 K. T BRI BER A AP A8 1 JE o B T R P AR A
R, RUCEZRIZALA, BT xR s, FFELE AT DUBR A, ekl 4E i o € FE IR 75
MIARAZ, ATTANGE 1 ERRES AR AR i A, BMeadt 7RG R AP 4ER o X SERT T Al RA DU 7 JATH F2E
Yoy T AP R R E AR, RN RO AR SR T — N R .
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D18-P-07
BT PR ERNER K- T AR AR AL RERT A
wko* ke
SRR

AR, JEI P RO H & ThREM R SR T RF TSN R R R . AR, KT F TS
JE& - MLECA 21255 R i e R b . DRI, BATTIRS T T AR R RIAZO  BORTR &R K (Phe-
Phe, FF) 5 &85 T (Cu™) B4R EBANIELRER, HRBLH TR (i 45/ A B AL 22
PEo ISR FR RN, ARG H T BEAFEIAE S T FHS M EIE IR . 25 SR
(L)-FF 5 Cu®" Bt AL Ll A7 (58 X645, T (L+D)-FF 5 Cu®* 19418 et M 45 & % /. (L)-Cu®*-(D)-Cu®* %8
BRI S, HAESRINUA I TERE . (L+D)-FF-Cu K IR & ik 34.36 GPa, s&(L)-FF-Cu K
2.45 £, Ak, FR-Cu ZH2RR BA R RIRER A T 0 45K, SEae 45 R B e A AR SR RG 2)) /) 2245
fiE, FEAEARF BT SRR Bon H R SR AR B T A& 1t . BUATT S, (L+D)-FF-Cu FITHE AR
(keat/Kn) A& (L)-FF-Cu ) 1.14 £i5, FF H(L+D)-FF-Cu yf& e A =& M F A8 +(L)-FF-Cu. &2, T
SH 6 B0 I T TR A A SRR A R Stk D e LA R R 2 —

D18-P-08
FHE 7K #E H T0 E FERR RS 7E IS 71555 T I 45 i R B AL
LI, ARWI5E, IR
Ew)E: Ny ) S

Amorphous calcium carbonate (ACC) is metastable precursor in forming crystalline calcium carbonate
biominerals. However, the exact role of water during the crystallization of ACC remains elusive. Here, a well-
designed ACC is synthesized from crystalline calcium carbonate hexahydrate (ikaite), denoted as IACC.
Comparing IACC and typical spherical ACC, we reveal that the crystallization pathways of ACC under heating or
pressure are not dictated by the total amount of water in ACC as reported, but rather the interfacial water that is
released from ACC bulk and adsorbed on the surface of the particles. Densely bulk vaterite can be obtained via
pressured-induced transformation of IACC at room temperature, which is otherwise difficult to form using
spherical ACC. These insights contribute to the understanding of the biological control of mineral formation via
amorphous precursors and offer new opportunities to bioprocess inspired fabrication of strong bulk material at
room temperature.

D18-P-09
Pi RS PE RACKREE K o B R FLEMIFE BRI RVE 2 B BT L
WG, AR, A, arhr
I REARAR R

R B ARG P B LA BB B A3 BAT RAR BRI R AL GG M, (IR AR, A BT ARG AL A g
FERFEM X i IAR . SZMLEE MR K, Al m it 7 Al B AR RO B S Mg AR, IR 3
Rz PR ROKZE R IVE R IIREIT Kb . Horb, HAAGURY P2 fLIE RN B TR, AT LAH]
TERINZ, A FRIIERENRIEECL, WA UAE IR . 20K 2 4ERURES 1 e ROt ikt
Wiz, MERRPURE B B A R HRRIAERE . Bboh, BT BB BB KR, R BLE
FEIKT b BAh, M B AR i F AR T2, Bt 7 BA LIBCRALA MR 2E 3D Mg i ) MR A4 +4
kL AR T H 2 RSLIEL T, KILE 100 fRokd, BAsERKissmee /s, AR TREEdRES
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IKFER . MFRALR BT R AR B WAL T 07 B bR, BRAMRE MR, ARt
FeAC T RE A A A RVE 4%, DASEBL s RO e I A K 28 o A, i o) 28 1) A i 7 A= R A e i Bt
ZEERANR L . 2R E, RGP BRI B AT B R K, BAVERRS T 2 HALE S 1 =R
TG A KA SRR RE, I T 3K B SRR E R Ve B Rl R R K78 K

D18-P-10
BERRISGUKRIEIE 2B R AA B IR 52
Webub *, R R
1 RSB A B B e AR R I B
2. WL KA 2

AU SRR 2H 22 48 KB ) AL T B — R B HL-TEWLE & 2 S R[] fEIE% &, HAP
SIRERIEMKM T AR, BARBESLNRIEFAEND 1L, XFRTZ 250 T75582 05 %A
B2 R FBR RO LB EEEFTREIYE 30%AL, IS 70%A 4, 4Ehsby v
SEURE EIAE. HTHZ HAP 571, SECE B E PVIRIERERER, BER2S5IREI%. B
FASiE et 5 B . AW R s IR L — o B IO S B IR 2 BT RS R BT G TR
AT, SFECH L REE /N TR 1, MR BN, SBE B LH, X—RINEHFEH
MBI RE D B 2 T4

MRS i BB 0.1 mol/L IS FIRER S 4NV, 0.3 g/mL MR NMGIRIAW, ALK 43
79 0.3 g/mL F10.15 g/mL (RN IGEERFI R R LR BRIR A HR . RNHRM B R L E IR AR R EEH T
WA BT AR M AR P BRI S &, LI H AR ZE K . ST, B
BV, SRR MRAEAT I 2 T 0.22 THOK IR LI g
e TERIRET, BATEICKREEEFNNROEEFEaF, WA, A+ ZFAUERHEE
/N R I HE E e RE . AR EIR, ZYUKE Y DU B S & G /NS, FRRI R
MUBRPERE . ARSI REGE S /7328:, AT EANE G X I, &5 A RO Pt 148 2 & R sihs & 1 7.
RS T YRR & RERI N, B S ZR T i A s RAERH, I 845 5 RS F e
TR AR 0

D18-P-11
R S ALY BR 1A DOPA -6 fil 218 7 555 B B A S ek Y
IR, JRSRIG TR, ERR K
KRR

TENBRFAEARRIEZ —, TN T 2VEW R EE A . XTGBT AT AL
NGy B SRR U R AT RO, 1 HOR A A R BRARR AR RLR A S AR R S U th AT B
Rk EANSERIOME . REANFE T S22 50 TR S 1)0E, (-3,4- IR AEIR (L-DOPA) &
R IE DU RZ 051, DOPA I ESE . 5 & i/ i AL R B B B3 AN S R g
PAAEIERE TR B R . [FI, DOPA 4k R A BRZIRM T, HAFNRMRBOROAAE, EA
RGP RAEEEANER . SR, P HORG I PR R MR A HRIE, DOPA B4 (1 T XS HL 55 R B PR 52
WANATERE . FFFR T DOPA £ ST b RRG BHRr 4 v] DL SE Zp b PRt DUAE AN [R) 2 1T L FRORG R LA, IR
T RANBEE B — AR [ AL S AR 2 AR LB 1815

R, FATEE B AR AW T DOPA 73 7 FHEX LRA R RE IR, NATAS R B SRS A
N T X SPERHIUR (SAXSIWAXS) « Hu7p 1S3 M7 53 7154 (MD) #6430k, RATIERA 1 B AL
A — AR & R AR Z 5, JFEERESE E THROTRER (SPR)L AT I EMEE (AFM)
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Gt W RAL T IRERIMER . SR ER, AFRFTRTIERR, MBARS BE R T REEEMA RS
J1%, L+D-FME IR & AL ) B A SR T [ A P R e B RS, AR RIRGRE
GEENEE . AR MER R B R . T poly (L.p-DOPA) 4 5 A il i B2 A e 1) S AR AR 46
1, FEES N IEHGE A 7> T B s i iR, HAEmiL 138.6 GPa. AHIE FTild f i sk 1k,
R T PRI R A AU P E R, G B R B 05 A R S MR O 1R I A
HIRAE.

D18-P-12
FE 77983 J6 78 T Bk BRATS UL R B 1) 2% G5 M e SR i B idcb )
VEWE Y BERE Y FLEEAE T RIRERD Y R e
1. Wi R
2. BN AR 55 VY = K5 I s BB

A LA R IR I T 5 T R AR (R R Tl B e A B AR M A RISTE S ENLE 2. RiE£
TENURARIAE MY A [ 25 e He A, P T PO B e v S8 5 4 R UKL ik &5 1T 52 BRAA M R O PERE . 2 AT
VIR B AR R v TR R B R0 TG 8 TR P J8 i, FRATT I8 3 10 5 T Tk I 655 RS P 50 P 4225 ) 7K 5 B R AT
JIf RIS, R ShAKiEE R AL, T SEIUBRi & . Bkt 45— RS 748 0.2-1.1
AR T %, PN 0.6-3.0 GPa [k 71, WhEESLIN TG & LB R A5 UL/ IR /1 N IRl G o X PP 5 i
A I BRIR S HUIRM R R 2eB T ME R U e R, TSN 2.739 GPa, #1EfH &N 49.672 GPa, iX
S PERRAL T K 2 BRIV SRS RL, BRI 7 A i . IX PSR BE e Ik 1 % Gulse 45 4% TR AS 78 40 I ik
R NS TR B AL TR 75, Re i BhIRA TR A R A A= A 2
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P BB R TR REMIRL SLIPS W HERiTs iRk B
BE4, Wi, ARy, SRR
WL RS2 TR 5 A TR b

AR5 A5 I G4 P T R R R FH S5 22 A B T S, PR R B BN £ SR TH RS AR )
MU T REAIE 2, SRR R, ERATF KRR EmaR. iy =T B8 HE
B TE, 7E 2008 A o DRG] 8 PR B A I ) R T R R RRGS TR g v [ s B
B TETE N Z AL B IE TS 1 (Slippery liquid-infused porous surface, SLIPS) EA a5
TR, (EHEPER 5 U T R R AT 5. SR, TRV VR B9 K A2 PR SLIPS 7E S brIA 5% Fh 4 A
MM FEJERF . £50 SLIPS ¥R EMIEE FIE 2 1K/ FAE Nk, @rkBhis OR N R ardi .
B 0857 B H IR (HUG. 655D S RIor iR, kb Sl 6 38 2 ) i S R BE 452, PR 6 g
BHINER . A SCZERGEATNNER, T - (a-CO)FMBER 2 B8 o TAHEAEH, Hl&
T H A AR i S ) R 5 SR R R RS SLIPS TSR E . o-CD A &K 2 18] 1) 2 2 AR 2
— L o TR 7. RECR B AU 4, R HRE nT Wi ik . i TS BRI A IR AL BH K,
KAMES o-CD M EHE UL 2 MRS . F R A REEEREEA o-CD 2 3 E B4 4.
ERNU A AT LU S o-CD FIEEE 0 BS . 2452 20 m] WGBS ARl BT, X 208 mT DL AL
FRAIE o-CD 46, FEERAWHEAESYETIYE, SREHIE &P AT A, A7 0N
Bl BRI . WS RS 2 EIERL 4 SLIPS E A 5 4T 03 i M 1 A0 s R B s P A
ZARe SLIPS mf LLid e R R i ok V) AN [R5 15, DA R AFERIS K. SisHiEmE R
LR AT A KHEREET, RE 23 BEE R R e s . MR, REERABEEA TR
IR S, Ul BE@epiiE i, 2 DU R BARBIBIG TR 2SI A D6 (1 M R

61



hE A RER 2 2022-2023 D18 2 b

LT TR R AR, ARGEK SLIPS (% dr. %07 E B AL SLIPS ISR ALEDITIRZ
FMAIESIE . RIS Rt EIEH (OL73%). EIERHURI (RER. Bk,
ANEABILETS) B ERE. JEAh, WETESSE G T M KIEERIUN T 180 KR
B R T G LA 7 R B 5 U R 3 .

D18-P-14
FEFEBIHKSE FRIE M) PoS BT riB f it BRI MERERF 7
ME* A2, BRRR
e iRWNE 2

AHWFFEIEIE PhS BT mgUK i A AR GRS, WE T RE T AEEE. SToFE TR
fRAT FCC/BCC B HERR & 7 s AR AR AT EL A i 7 s S B P X P B AR 54 W 2 (R
RILH LTRGBS EBE -

HAE PbS B s dil SO RN G, BARCR IR T 0N A R A AE K1 . K
FEA P A SCE T BT A BB AR THR8, SEam 7 RS, MEZLAME RN g B A O
FrE AT AR S RE 7T

KT BT Ak, N, JCERINEE, R
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Hisr R EMIMXene B A TR I BT HL 1R
EIARe, L e
ARG FUR

157K BEIRAL OO AR R TG K AL BB R B 88, [Ty K A B ) 8 x5 g mh v BROBRARL B0 B 41 26 &
(EPSs) CLSCAMETLH . WA EPSs YA RAR =7 TA R, BEa 4Rk mELY) (MXene)
FRINAEHTH E ke EPS/MXene E & K. EPS/IMXene B4 A KMLT MXene Z4ER 1 ZARES i,
VEONGUORFLARRE, T8I B i) ra s A s e A DL EL A DR 7 1 A PR e o 245 R LA 5 v ) B 8 e vk
RABHAR A 3.5 kQ; MG KAE ) HK SRR G LA M, &4 10 wi% EPS [f] EPS/MXene £
A RE H Th R E T IA 5,49 WiIm2, O MXene i (105 H DI E LI 2 1% o WEFUIRET X 2 A5 K AL
Pl iU B S AR 153k 15 1) EPSs, /71T EPSIMXene & & M= B PERE: E—2DUEsE, 5+ IR
L PE L EPS RI{EDY MXene 49K Z IR SZ ANIBC BT, LASRAK — 4k MXene &1 HLTERE. BE4H,
HERAA RIFRAEYHAEMR M RKRaENE, JFHE 30 RNRSFEE 7T, AU Ta 8t RisK
AEER ) ol 25 Ve R EIUSC EPSs [ m FREINAELRT LA s [FIEE, EPS/MXene & & IR s Ab i (2 #h 22 RRIB % 7=
L, T HL B AR GNOR LA AL ST AR h —4ERRL K ] &

D18-P-16
ETHRGETEREH @8I0 L BRI S#H
AR Y2, XA L, s et
1R 2 R
2. WHL R ZABU FE Bt G

Ui VSE 2R HL-TEHUR S ORI LA 57 AU RE T 52 20T 2 e SR T AR, FEN 1
R, AW TEHUAR Z 18] i) F TR SR AEAT 3 BOMRL O RS R AR R A B FER ], RN L D5
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A S v S e, RO E NS BNV S s e TR MLRENLZ R AR AR, itk T
MR 52 EIRAEMAERKIR K, EIRE, BATRGE /DN FIBEIRES & 1 5 R AR5 5. L6 1A i 5 R
AR, il 7 MBI R RIRA AR E SRR TS U Z 181 70 2047 Py S5 F A
ZUKA FHIEAER, PSR A MR R A EE N fh R (> 50% W2 Ptk (21.5~31.0 MI m™),
AR VUSSR H RTHRIE B LB Ay & B U 2R WU IR B S ARE . A T R I TE AL 55 SR A
& A E A YL-THPOR E SRR T — 28 igte, Il & 2R E a6 HERIE
77 37 R A ARk S5 A FL AT B () B FH S5t

D18-P-17
HTRBBKEK TN R Z A R T o T AAER. fi/REETH M nE
P, EHE
[IIPNEE

A E A BAEIZEN B, MARNARCKE T 22 TR TERE %4, R, £
RIARGH, D ReEAE R Z B PR UR BA PR £, ABFFTIRE 7 —fhd: K
SLRR i AR A TR R, R TR AR SNSRI . Rl fE X-100 dd
A PP J v ] 5 2 Ak K A G MR B I B R 0 AR RS, RSO B8 X-100 PAFEARBIR R M 7K AT o
3 3o 2 S LR R K R R A L TR A ARG, R SCHLBRAE R T A e A o i N K
TR 73 T KON T 2270, SEDIsT (R sk SR B FI A IO . REE (A
RIMTKFIE AL IR AMERE (UM R T IK /. Bl . RahmA ) A EAER . AR
TS RE B R AR S, TN i S DR EAT A A R R i g AS . iR R AT LEE — Dk
N T RCERBFRE AR, X WO A R KR IR AT 9 BEAT G %A — Ui, DUOSeB R E e (|
TR E A AR AN 22 AL AR ) IRRGR. ASHIT FUE R XU AT (5 B A, SEIL TR LA AR JR
A RIEHAT SR DURBARIN S R R A R s AR I AR 5 A5 12 AU 22 X 7
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i Bk R RO D T 2
HEL W
CEPRS

52 R TR A7 52 1 B RO ORAP T AR I 3 A, FRATIT e R Bk A o 2 -3 Cbrick and mortar) 4544,
e T — R 3 AR SR S ) SRR I I R S . AT D 2 WA HESI Bk E A 5505 F ok
BB /K A AL, AR IR B IR E . Hod i oot S S8 05 2 0l B A o v s i
). ZEIAEGRE GRE (Bio-MFIC) 7E# 5 AN IR P e REFIRE T, RSB ATE
Tt iR B7R, Bio-MFIC-3 (EELME & 0.75 wt%) {EIRIH 28 K5, IR/ZPEAE R 23 2R 2 BEAERY 43
. RO SBIEN SRR BUKMERIR: S 007 R SE FE R, kA 5 A Sl 2 BE
5§, Bio-MFIC iR%)Z BT R RE/R 2] 7 2 E 52Tt .
K iERE, WiERE, fiaEE, KEARE
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Nanobiology Dependent Therapeutic Convergence between Biocompatibility and Bioeffectiveness of
Graphene Oxide Quantum Dot Scaffold for Immuno-inductive Angiogenesis and Nerve Regeneration
Zhiwen Yan*, Yun Qian, Cunyi Fan
Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine
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The understanding of nanomaterial biology determines material selection and scaffold fabrication in
regenerative medicine. The translational application of advanced functional nanomaterials, like graphene and
derivatives, requires an in-depth investigation on the sophisticated material-cell action network. To achieve the
therapeutic convergence between biocompatibility and bioeffectiveness, herein, we screen a series of graphene
derivatives and confirm the superiority of graphene oxide quantum dots (GOQDs). Thereby, we fabricate a GOQD
functionalized nerve scaffold for peripheral nerve repair with electrospinning and freeze-drying technology. The
behavioral, electrophysiological, and pathological analysis confirms that GOQDs promote nerve structural
reconstruction and attenuate denervation-induced myopathy. Macrophages perceive the implanted materials and
initiate a variety of biological processes. GOQDs activate the macrophage ERK/CERB/VEGF pathway both in
vitro and in vivo, thereby contributing to intraneural vascularization. In addition, an enzyme-activated degradation
route of GOQDs is explored and the implanted scaffolds trigger negligible scar formation and blood toxicity. Our
findings demonstrate the ability of the GOQD, a biocompatible graphene derivative, to facilitate intraneural
vascularization and regeneration of injured peripheral nerves through a macrophage intracellular signaling-
mediated mechanism. This enlightens us to continuously explore the mechanisms behind the material
nanobiology-dependent therapeutic convergence between biocompatibility and bioeffectiveness for clinical
translation.

D18-P-20
RS KB KA B R SRR
WD, BRI, SRR, KA, SRitp

FHEPOORAE GRYID

LA, BA W ARHURE BE 0 N VE SRS AR R AR BL A . NIELIAL, R e H 1 S5 0 Y
7P A5 B PR A R . AR AT BURIE T, mi R SR S I RERT DUR] R AR OR SE BT D) e i
AL, WKVE SR GRS, BAMET 2. JCRIRERA LSRR ST i, AR R
PO RA BERS . R, G RESYARIEE & i KA R R B KSR ILR, )
RHB PR 1 HAE R R BUK R . PRI, TR A B E/K AR 0 5 S VI BER A A T 40 7K i
RVE R G VIR BRI N, A5 R A BBk -

H AR IR, 2 S TR B S R Vi IS 40 S ST P 300 e A L R AR, DAHRAE R e sl Wit
Bro WETTHRET, FLE B S5 L MR I B T AN SRR 5T, R A ARV AT RASE NI AR LA A
TF-RRE, AIMTSEIL R s . 2Rk, BATBT T — Mo R R SR kL 2 RHEAR
70 B AL A R I 2 BT K S B R, X S8 A AN IR T A D K 3G S A A i OB B A G 2R
EHIRRE SR RHEEWR S A IR R IR R (BEiE 10° £5), S KT B2 51 ke
AL, SEN-EEREAR Y. A, TSR AR R R, AR LR BATRGEWT T
P WA HIR M, RAL T KSAEA R T AR 2 B L], SR HOFIIE 7RSI I8 %, &
JE R AR RN RS S IARICAZ . R ITAR T AROK BT R O T — R i T3k, I+
DN 7RI N2 B A R B N Y T 1
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TS5 A TR AR, 22 A R LR E SRR AR A AT RIS, SEIL 7 A REIURR Y
WIEE . SR SEIPERIA S, RR T REREDI B RE EM B A R . AR A ey — K53 Fh i, fefe
AR PSS W R E N, IR ORFF B AT L IERE ), IR L e v K AR#EME A . Rk, fEM
RER SRS S0 B8 A RO IGTINLE], RN SREEAEITE, AT AR RGVKR RS R 5T
PEZ 18] )7 JE

ARG L VAR S EA AR SRR e A HEBRWRES BN, 8 R AR
WM 7 AL S RO IEPEARRAE s §R T A M BT Frenkel-Kontorova #5457 [ ARILAN S 2 R
FES A, DLIR 22 AP ARILAN B HUZIRGOR B S MR LRI ASAT s a7 R AR SOy
ERSE s MBI AR B BN AESRIEG,  #87R AR Sl 2 RAUR E A MR — A a2 m A L,
WP M B SR T2 AL SR B 1R 4R o AEARIL FRm — ARV /1R T, DAGR AT 4E R
ORI, BT T I e I S A R s AN 6 R A T A 0T B A AR AN B
R, W] T K> TR SRR I LB, $ROR TS A SAAT O SR AR 2 BE R T AL 1%
BRI EE— DI N A0 S0 . J7 AR L JERN R GOR P 4E S5 ARIE AN i £ 3 I GURMRL, Do
IR E SRR AL 7 — Pl i) 7 e i S

D18-P-22
PR E FHEHTRBHE
R, Y
1. AR AR B K e =, TR T2
2. R REIEM R R S HARAIF LR S (GEFRAHT R =)
3. TR TR Ret 7t b

NI S KLY 108 AN ol 10 ANgefih, AT AR = B E R A M % v, 4 2 RhThhg,
WL RIS 2] 55 . EMIEMZS T, & TG SN E S, A58 R s s A 4 oo,
XAE B E T A E AT AN RE B0 E . XA IS, B2 EENERRE, ST
BRMARRTEENESHFIEGE. XPZMWE K RHET 870 E %R BT 5 28 M 5 it
THRIEE, HEATZMNE, FlKeere. SVl D RIiFrAYAAERE . THRETI, XAEE
EHTANTAE G Wbl DR % BGOSR R o N A 28 0 285 DA i 2R Ak 388 PR 9 R ASE 25 v 9%
BRI, T AR 2 A THE E i N A 48 ) 28 A5 N i B R . 2 ThRe A R e o 3@ i St S 477 A\ Pl
P22 IR 288 I FR B B, AT DAV GRIN 26 A5 Ak A o - 2R ). AR, BESEPLX LL i R I RE, X FHsAT
o f gz il 2 A o

b 5 0 K RS B T s AT st — D AR, BB TR O BHZE . RO DL A BN, A
N G RERS PRI I GURTAR J12, DARZBI SN o X NI I P8 8 1408 47 R RS 28 i 1 53 Adb 2
PN LKA R G A SR B T BE A o X P T B8 I TE AR 22 2k T F T A LA AN 2 B) BR 3, w]
PAEAE AR R G AR R IR B — M RS0, 2021 . GEBBAZ RIS E “OiEgn & 12
MEE,  SIAURT R XS I AR AR B T A AR SR N TR RE . bl DR EoRERE. H, BT
BB AR EIR T T 9KIRAR RGBT AT AT A M, X SRR S T E R T S R SN TR
RS B B R o PR\ BRARIX 26 N AEN LI ZE T R M 2 TS THE KRG IR AT AL e 20 E
TRER . B, ARSCEETE 2 IR — S K5, JHREE 2 e K e RS moiif
FURE R DL BT M5 2B R A5 R

EEPEN

[1] Xu Hou*, et al. Science, 2021, 373, 628-629.
[2] Xu Hou*, et al. Nano Res. 2023, https://doi.org/10.1007/s12274-023-5900-y.

65



hE A RER 2 2022-2023 D18 2 b

D18-P-23
HA & R R BEpER S
P TS TSR 7 N - T o
1. Bk s KA
2. University of North Carolina at Chapel Hill
3. North Carolina State University

WiE R, RV R SRR EERE, O AGURBIROR BT 2 RS AL 728 A
REMTRGPNGE /1, BRI & SRy, JF HRA M ONR S 1. Falkt, —SahiiE 25 B a m
ARSI SRR R A B RN B B R G, LRV EEG SRR, HRANRST
PrrE v A AL R TR H3E,  CASEILR 5 i) SR b AR . 2800, e K2 MR AT ER
R4 (1 B SRA R T DU BES 1R R PERG AT O, B e RO KD 2 s 1 RO Z 7 iR AR e fliE A T
BORCASEDLA A 52 PERG B o G B, SEDLA A S PR AT N I a5 A A R T A BE T, DL BB 7 {5 )
#AHE L2, [EEZMPIC. W% 3D ITHREH TN RERIETZ, 48 TR PR,
HERA ENURG 3 B, SO VPG SE R 2% . AETAN T I A . ARUGEA 2 1 — P ] LR VR R SE DL 52 BE IR
JB R KGR I R R S AT, 12K E T Bl 3D 9T EPEORE & AR FREAR T [ B AL k. 50
TP IR TEALE, SR G PAERIRE I 158 7 1 4 5. B i tERR AT v B 2B AL R I
b JF HIRYER T3 1) BORS & 70 B BORE RO SR, XA T G A AN RR B 73 o0 A, PA S TR i 7
FP RN AT, 3B N A PR 7T 73 MoK UREE 7 1 R A i A A A A2 . X I AR e S B S
AN B 25 R VRS S AT AR S AR AL T LA

KT UiEpEL Bt 3D FTHY Makasy

D18-P-24
PIN E&H P AR T H202 fhEve B
JE, wfE, WS PRI
VLVE2E e 7 8 fURI %, YL RHMIE K 252 B

BB AR IR, R AR G SR BUSA R 2848, BRI SAR i ) A I B =k B e =
RIGPEEA S, WS TR BT A 22 2 s ™ . Aok e Bk T AP R R 2 2 RS 5
HAETETTVERE . P 2 T IR GYIR(3,4- L5 —AWEWY) (PEDOT) B 3R(3,4- £ 4% S MEWY): R L
(PEDOT:PSS) A5 %4 5E PE Rl HL AR 34, 2 24 BT % 40T 72 (K 3 . — 1,

BEAIK (H202 /KD Mz, FATI A= g B AR B S A0 IR 22, (RN SR E IR A7,
SAH (HPV) Kailla R, Tk, ATREIZ43ET PEDOT. PEDOT:PSS Kk H S5 HRAMKELE S, Wi
A SRR S R HPV B Sl PN 7R S5 5 45 Mt S 53 e AR O 2 R A A e %7 L
AAEHEER], BRI T (BB Rt JE B AT (PTCDIS) £ N RUE LK
SURM R, B G ADEEERE TS A A, BN TSGR EL o BSR4
PATRG LSS LSBT, 75 1TO T BRI AL TR M i PTCDIs #iE, 7 & =R &0
THEFEH AR ML E K PEDOT, 4% B4 P-N 7545 1% M4 42 0ff) PTCDIs@PEDOT & ¢ i iil,
R HTEATME RS, LR T HPV A& M IR 4R PTCDIS@PEDOT k. ©f1H A RM
PRI, ORGSR H202 RT3, RUEAMEHEK B R i e k. & & HE BT HPV
SEPURZE 1.0 ppm FIASIIER . 5.76 min (K0 S E], 5.53 min (PRSI TE] . X SRRk E 2 SRR S
PE. PIN R EE G HIBN. PTCDIs 9K A4 1 2 FLAEH . PEDOT [ HEALHI S5 5 TH -

Sk

66



hE A RER 2 2022-2023 D18 2 b

[1] J Mater Chem C, 2019, 7, 13709-13735.

[2] Chemosensors, 2021, 9(4), 79.
[317F B A B &A1, HRii 5 CN202010643611.3.
[4] Chem Rev, 2015, 115, 11967-11998.

[5] Chemosensors, 2021, 9(1), 1.

[6] T E A&l 2:4k 2, 2020, 50(1), 78-91.

[7] Mater Adv, 2022, 3, 1248-1253.

D18-P-25
RIREYIWGR PRI TR AR H T 017 23S 5
R, TN, 2N

ARACKE MPRERL 25 TR 2R MR 505 R PR 1) e e 5 U A AR A s =

LERIMBER I H bRz — AU A2k Re, JCHGRR R . mitE AR B e S AL 51
e A HA EREEA, RN A RS BRI AL LR 54 5 R MR RE I gt — L D& BAY
TSRS . EIEE G R RE R R A, RN 1z 1 3 B Ry SO i
PRAG ISR 5. Rk, BT ERR I = AR R B A KA RO NSRRGSR A
TR I e R R A S AT RL SR SR A B . AEROMRUE B, B ERUEE SCH R A R S A ML R AR HE
B, TSR T RE-TRKYe- R At . Forfr, BTN SORROR I AE B XSA7 AE AN TR (R0 ik 05 3, B B
e FE RN S e R Y 45 ), IX AN [R] (R B R 45 R T B2 BB 1) 0 S PR RE VT e B R RIS . (HE)H AT NIk,
BIE 738 X2 BRI T 7 S AR B AR A AR T S, X 5 AR R 0 S E TR RE B FE 0 T A R
FirbL, A TAREE X =FA FEHIRE K2 R ET = RS AR se s, JF4 A R, SRIRTT
AR TS I A1 A0, DUIRE A 2 T BRI AU RE R BRI &5, Tt — 20 S T 2 R A
FHErERE. WEACEE /RN, = RS I tE T, ot R A RS BRI R e B vy, P HLZ S5 IR,
MR A Ko MRS B PR OTAAN A SRR, B R AT G, e R 5 R AR b O 2 T 5
RO, (HV BN Bt R AL Z5 M i B g A SO 5. DRI, 3 R R Ay v B 5 R AR AR
R, M- B B e R G5 R S AR R IR, X5 S0 5 a2 B W DB — 8. Best,
JEGRSERR A KRB, BT R RTTINEGRAT T, 5 R R 45 M) 1Y) 56 LA I 84 Ty o R AR TP EL R 45 4y,
e T e RS AT TR R T TINESR RN, W e A G5 (58 B e, P EL LSRN
PIWTRAE T (WD) fclifo WU IR AL, st 2 7R AN~ B 7R S5 ) = L5 [7] AR i 2 B I 8
Tila R AR, T et AL M A A BT UM R . TR AR AN RN, e atte 2 TR A ke R Y 4 T AT
73 TV ot B 7 1 3 i R ARG AR T RIVE LR - &R b, FEANFIRLIPIRGS S, AR EE R S5 R K 77538
RN, T8 7RIS RO IVERE, R BTH T BRI, B8 70 5 8 A o BHEAR 1 B 261 5
WEE. A, ATARME N B S & s TERE R T2 R M B IEA AR S5, W2 AU Bk U7 50
o

D18-P-26
S BLATT A AR T TR R 4
TEBRA L, frfEe?
1 E TR AL T B
2. BITRAYER A HHAR B

H IR G At 8 K AL IR B TR W RO SR AN STV o, LR B DO RE O N SRIR R
B b S AN T ) SRR o B N AR FR T o 45 460 JR AR D7 AR WA TR, R B 41 7R A RS E SRS A

67



hE A RER 2 2022-2023 D18 2 b

ZAUESLIEN, BA X RTIRAR S 5 A B MR Th R,  AH E T SEBAT R B JUT5 R AT RERI L 3
Ferh Dy Re v A 5 ] 44 i 22 A] B AR ELA'E FH O B0 BT AR 8 TSRO T 142 RTS8 . JRATIR L — Ao i 1z
FIDIRETL WHFUT AT — Mo B RGBT IR R 48, AR BAOEHIPERTS, Thagmiigknr LU A4
MTBAR B AR e A8 o NERIR AN SZIG B8 7 AN R BAOEAE F R G ORI BT, DA K 55 ] 44 i F) A
AR, VASAENBERRARYE, BB ihe VBRI TR B R Gt DL AR 2, Dy seall mr #5044
A AAREBAR M 7 — M E I 7%, Ak, ZEE0mRE, AR ARl TT 2, IR T A AT A N
BN o AZTBRMA T TR IR AR B AT SRR, R SEDVE REAL 2 SN R — L T B 0,
223K

[1] Xu Hou, et al. Nat. Rev. Mater. 2017, 2, 17016.

[2] Shuli Wang, Xu Hou, et al. Small 2020, 16, 1905318.

[3] Xu Hou, et al. Nat. Commun. 2018, 9, 733.

[4] Yigang Shen, et al. Lab Chip, 2020,20, 3733-3743.

D18-P-27
BAESKBER SAEE XA TR EREFBEE
FSCES T PRER S, BEEEEY
1 AbRf TR
2. H R ERER b

HE: d T KL c B A RE AR, SRIIPERN A ohid s KA 22 5 U 2% (3R 5 i 2% = 3 BUR
MK ATEDDRERRAT . H ATA VI T AW SR A 5 M IR 51 S0 2 SRk Jre DL 3598 2 i 26 21
I DIRESC . Trk: AWTFiE TR ONEE SR E A R G 90K L 4E(PCL/COL). 37 W iR 5 /K kit
f(HyStem-HP) i f A1k}, 45 & 5t 2540, il 7 aREAAEN YR o, B EEHREROH
i SR B 1 977 22 WOE I A v 97 24 1 4 T R P HEDN S5 I AR AP, BTN 2T 4 ) 5 ik
I HAE AR IBE FY,  DATH A2 SR ABRAH R A1 35 o PR 2T AR S5 # A5 KA AL A B oK S H ALl
IR RE T SRR 1 — R R B A 51, B ORI A0 R I A B I S 2 Rl g, JEIE 2
E AR B ATV A SR R T 2 SO (K A ) S R

SR R HAARIRMEE, R SIS T AW R A A KRR A K 25 1 RIS ] . 7R 44
A1 BEfS 2 e AP 2 T A S5 NI K A S AR B A 3B RS DL AP O B SR A i o IR, TR EIR
BET-1 BERRIAENS e, BT FCR I IZA R RE S IR/ K ORI RESE AN . S50 ABE BT B n s 2
ECRRE e M i B R, ARSI A b R AU R SCR it S R RIS % .

KT sRMERAE b KB S AR S

D18-P-28
SRR AR A E PRI 18] P9 B0 A RS FRURT He 5 B3l 1 2 i R AR
S8, AR, IR
)G N

R TR it 28 e SRR A, B H (FAP) @WAH P AL A, DRI AT B0 5 B LA A o
i, T FAP @A AEYIBRISREA ST N A, IR T E RS it FEe AR ARG . A TAR,
M CEA [ AL TR FLIE R SR BRI 2 P B AR AU PR s ), Sl X SR AS 20542 FAP 9oKde . SRR s
ZI B AT AR SE AR, TTD AT CAEE AN SE2 M R 15 D0 T WCSR FLIE TR R 40 oK b o RATTACEL, B 5B
ToE IR (ACP) GKERHEAR I B BAL T I oK b it 90 oK e B0 o ] A e AR ML e A D 46 i 2

68



hE A RER 2 2022-2023 D18 2 b

FESLIERE A, AR AT AR AT AN [R5 it 3R R 15 712 R (00207 1 B Ry AR A R R B Akt RIS, AT
BT FHINA Mg™, SPPRIBRTIGERE (PAAS)ITI &, BRI IR B £ (A0 45 S A SRR, i
e NN B X S SR 4 it R o IR, IXEER T4 AP GRS (i B (0 A B2 IR BA T A
YORPEIE G RE I ER AR, AT O BRI & R AT RS PR RE R O AE A BHE SR 7

D18-P-29
P EE e B A [ T HEE
REEEH L BRI, et
LRI TR, AR T Y B 2 R 5K i S
2. JZ TR Rl HHOR 2 B
3. AR REIEAELRL 2 S EOR QI 5246 % (IKKEM)

R, V2 AR R DUEE R T B 5 1A A iE 3ok IE S A SRR AR AL, NI 445 1R 1 AR
7. Bltn, mEYeTLLE M B ERLE R AT RS e . EAMBRITBCT, AR # R ] LUl i
FTFERI R P SALR T, XX EY AR EE B EENEM . En OGRS, SIS A E 5
BEAT SRS e FESRERSMDGHRGS T, MM ERG R, AL G RPT kit — iRk, ZHEY)
M AL B IR AT AR A, FATTR 5 A8 R R [ 0 3 T VE A ORI I 2 L e, A s — A
17 A2 R A T P B o P T A R R AR TV PR FRUAE PT OG-8 AR S 3 T 2 R AR e 4 3 B VR )
FMIK 7R A AL, DR 3d ik e ' RSk Ry 308 1R R 5T AR PR I SR T R i, DT S IR AR 1] 428 B P 2 7
WG FTTFRILE S A G RN P HRRAS o 07 AR DG 2V 1) 4% IR e 8 SE LR e SR s, I BB AE SR A1
SRS T RS B K PG AT ot — Lo TR AR 25 5 T 5 3 B R ORI AT A B R REA RHR AL 1R K
THERG, ¥R TERRHE . A AMTERE YR K TR R TV U R .

RPN

[1] Zhang, R.; Lei, J.; Xu, J.; Fu, H.; Jing, Y.; Chen, B.; Hou, X. Biomimetics, 2022, 7(2): 47.
[2] Yu, S.; Pan, L.; Zhang, Y.; Chen, X.; Hou, X. Pure Appl. Chem., 2021, 93(12):1353-1370.
[3] Hou, X. Natl. Sci. Rev., 2020, 7: 9-11.

[4] Hou, X. Adv. Mater., 2016, 28: 7049-7064.

[5] Hou, X.; Hu, Y.; Grinthal, A.; Khan, M.; Aizenberg, J. Nature, 2015, 519 (7541): 70-73.

D18-P-30
G2 RV ) PDMS Y540 B P S B 0 4 BT SO YT 5
R
M TR

BE SR Y s A A SMEA TR A3 21 T iz s Y, R & 3 B8O g S BRI AR,
S8 R LR B o DO REMRAATE N 22 LRI dy - L0 5 R 90 A2 PR AN UK B PR O R 2 B2 3 i TR B
EREL, SR, FEBRH S W2 FLaS D B Pkl . R T, 45 ol B AR BN SUAL A TR A5
AR T PDMS 4RI 2 AL, GG RAMEBH M T 2E DI REVRA ) PDMS #Edh 3 . £ 4L
SER AT ARG E MDD REPEIUIR, AR DUETE. B BN RN . B SO S B, T HREWS B
P NFORS B AT, BIAEZE i BT Nt RE &2 b AR T R, B B R IE AR I R S A [

D18-P-31
T BOBRAC IR R A L 5 4 JE R T SR M T A R w5 AR
>
B

69



hE A RER 2 2022-2023 D18 2 b

TR R R USSR . B i . e o2 S AT AE W e 2 A T S5 U L A AT e . R AR
EMIRR R, AT CLIT R T A IR IE DI e R T . HeA BB R AR IR A D O AL R R T
DI HEE AR, (E R I A R R R T TE R S LB AR e e, 3™ B2 T AR OB R
SR, FRAG T AU e i IR RIS o AR e T I ) % — ol e L BB I 8 L AN g T
RO IR T, S LSS AR X 8] B e RO R A B T R X — T AR AR DLEBCBRAE AN 78
NIRRT, T U A Bl R 1NE 2 L 4R BE % i R8s T T VBORE TS I R RS, it Il HY T A
“ECBRAE I R N 5 T R RN I PR R, AR T RO AT L S i SRS R PR
A AR LUK TR T B R A RIS ERARIB T %, SEIUOR IS S B se IR Bt 1T Rig .

D18-P-32
FHL-THLE A BRI A KB
RHE, RWIAR, XIEH, AR

RINN S

RENGFRE LR GWRR, BADTE T —FAERA IR & 5ns, 8% SRS 5 R {4 (CPO)
H5ROIHREPVA) > THEM IR &, W TH& 0 ILA R E GKEL . AXEfEd, CPO Ittt
BIRMSA BB N S PVA 7 e, REIEAHBEZHTR &, ERERN~ 1 nm KB AR K
AHRL . BT AR U AT SRR R & R Al 5, B 0 LA # i B n] AR B L i
WIS RE, BRI N~ 17.84 MPa, WiZ4hE N~8.97kIm®, X AMEREREIE T RARWLARIR 2 B0 i & ik gt
o WAk, FESZARIKEEALINN CPO. PVA HIl SA HIRIING, WA SR HRE, ARIFMEE
Bk EEKBURAE AR TR RV fiedizzl, w Lk 5k /K akah i 07 4 ik

kRE
D18-PO001
SLEY) IR R R RS S5 M LR R 1%
ECA N YA
H Rk 2 P A S BRI T

FEE T M X TR MR D R L, XA B T AR AE TIRAEE 2 T B BT /6
a4y, W TR ) 22 BB AN R T B R VR 2 BLSE M R R RIS BN, $R AN L I hniE
A RAT IR SR FHOS . HT A EESIR %2, 20 RE . TARSAE LT S R
BT AP ZoRRALGI . KO F 2 R BUEE LR, JRoE, R p R Rt
THEBEEAT N B RE R, BRI R IRE R, FE3Y RO Al 48 I AT LAE IR 1B A5 Wi DR 25048 7 1)
e T DA A BB R AR AN 2478 48 . XA R, AR SR i i R A SR R i
GRS ARG DS EE . B RIFEBEIERE RO A2 4540, £ TRPRA MRS 7. o
R A SAVE A BRI, XA B T8 M NI BE R FIVE, JRFEBR S MBS 5% A FARZ B K ). R,
VR A BT AT AR SRR () BE BRI 58 A phiktE . 7L, @AM 3D 4TENEART R T — b
R B I R A BRI A O A 25k, RIBORB T BARFHHNT . . B AR & 45 £ TR AR
PN BB, ORI E . BB, . X SR 2 SN B AR 3 RN
HIPPAL, RBLEAC T IEi e, FERRRTE R IRGR A B RE, R N A TR
KT PirEgiNy; PERTE; 3D FTED; FA ML

D18-PO002
BRI LEEYRG TEESEAS SN =8B EMEERA LA

70



hE A RER 2 2022-2023 D18 2 b

RRAY SUKE?, B
1L AERE TR
2. N R

H32 Bl MR O Ty B a0 1 -5 S50 Jo) Rl Ao 2 1 43— i 7™ S A SRR s - 4 R I R B AN A 2 R
BRIk, T BEBENIRRIGTBCRAEE AR, e 82 H AT o N & 5 285
K EEBRERNGIT Tk ASCHE T — ML T g 2 S 4 = a5 & 9, EAECHESY
BRIV ORI, L8 oK S B v . Besh, = IE 0 E MRt A IUE
PAhEi R AR DR AR SRR I SR S B TORUN ) e A SR B IR R R A AE 2R R, A
DCRENS (e 3E il 5% (1 PR AR AR, 3] DU Sl R AL A K R B REE R B A 2 R L. eSO
ZRUENT, 2T YRR £ R 5 AR A TR 6 P OB 54 B 0% fle 2t 5 R 40 M0 F) 8 SRR E [ E RS, ) DA fie itk
PC12 4ijgfl DRG R IFHA S E FHfE. fEARNSLET, 2@ 6. 12 FHED L. Sk
GUEE gt e UL S LA R UL AT 28 AR AR AR S5, IR T =B e 2R 4 M A BT B e it Al 5%
fifE . SRS AL M ESCECAIIRE R I .

KT YL, [FAsRmsE, FEM2E, R, 5T

D18-PO003
5 ik 5 A T AR S AT I 2 0 5 R 0 B R
RS, A
WK B 22 5 R LI BE R, L DR L 7T A S0

FRILWE AT E IR 25 fis K RS ) 5 S5 A PR E B S MR 2=, 2R, AN L&MRINAEMES
YISO ERAE UL 6 X R R R A kL. 52 | BURIE T AR A, Bt 2 ik B 2 47 4 52 28- (Pro-Hyp-
Gly)10(POG10). KMhT | RIS AL, 2 Ak H AT vl it B2 B A b A€ A P oS8 41
Kl 2810, 5 1 MRFEAHEAF K, POGLO LF4EA SRR . 7> TR SRR, Bk 122 MRS,
POGI10 74 1731373 Al BRI P2 B WEACAT O], X 40 98 1 BEATUS M) R A R0, I N T e
RGNS i B Bt
K7 RIRRZIL, BEBEAH, AE%, FKEMEL Engsh

D18-PO004
T ARSI ST
WRIEAR . ki ak*
e PN

FOEBAR O] ZIBM T RO —E, AR ER, AREAC ST X500k B BDEE
FOCHI TS Q2T T REM R, EEMNHESRER T, ek RES . Jer RN —
PR RN T EM R, BAT ST, AR ARSI R, R R A 2R R 51 P 2B ) 06 7 B T BA
I A PR AR AR L I XG2S R A BE BT AT AN T B s 5 e I KA R EAT R 1A 2. H TS
A FH G T i A 254 TR 4258 't T 0 e UK G B A 3 B3 T 1 AR [0 7 B 5 2 I e ) DL S 2
BE, SURKLT 1 22 SRR RO 7 i PR SR T AR BRI AR 5 ' A G [ () SR AR5 VA KRN, e B
PR ROR & R AL 2RI, AEXEERT L, T A B A T R AR e A ) s R R DA e, M
ST T AN FEDOE R G R RCR, RS 7 SSPRN . B, B TBE B AR R, R
TAERIRA TR BA IR CRE ST 6T B AR PEAR AR RARL, WEFT 73 3 B T S R 2R i AN 45 )
PR ISR 0 R s B BUR DG I RIZEROR o SIS S5 KRBT, PR BT 6 7 S AR s R AR S5 # 2R i

71



hE A RER 2 2022-2023 D18 2 b

I, FERCOE R 2 T B S G UL RC I, AT DO E] 1.8 iSOG BOR: 2R IR T8 T
sy PRSE PRV S PRI, AE AR RE P 20 T B S UGG, T LUMERE] 40% 105 el R .
T T SRS T BRI AAVE BB 5 7 KB W WOBIX, WA RIS 5 6 At 0 AR ROR
BEYRE T TR I SE RN o

REETF 6T iRk 9O Bith

D18-PO005
B S AL T Rk
AW, sk
terbRl k2

ZA[AR G AEY) (BlanAR G e, BB, HHRBEFRAILL H D) ARSI E K, BRATE oA R e
TR, 1-2,3E-3-F LR X = S R IE D % 28 ([EMIM][TFSI]D O ZUBEA ELAE Al 4% 7 —FP i N B
27 I 245 5 P ) i L ) B R B i T B AR B T . A AR, T A A B A T LA
ANFEAR FE 3 v R R R B, A 7 BT UL R S A LR TR S S, BE A R TN EER
% R~1.76 nm, HFHRAE R 1. TR TRE RGNS 7, a7 iR s R e %
FREIRPAELLE TS, SMRE (30°CE 100°C), THEZESAMEAZ, RUH BIFFIMRE. HFENTT
REGMFEDCHRESRERREZ TGS, 1€, UM E TR RAE RS T — P kg .

KB i, BT, JeTatk, ZHAET; FK

D18-PO006
ET AR R E MR IR E RS W T
FRSL L e
1B TRFEH PR SRR 2R
2. B TR AL Ak T 22

W SO E TP R BIAT 9, AR RO SR 5l 5 P IO, Xk SR 2% 1 % b D e Al
IS A R Y [A] e o AR B AT N A2 A 5 G A A SR T 1) AR B RE 2] Rk, 8
T R A R AR AT R P 2R AR . 2 HAR T R BRI IE E A R 5 A, TN A
AR R I AN EE ), R T 2R AR R E AT RE, SRR R R O 1R R [3]. A&
SRR KRG R A, FRATIHI A& T 07 A % ) S VR R T A R, DA AR 3R MR S fod 1 R T 2
=, SEHL T ORI ARAT iEHI[4,5]. BRAE, BN SARARIE R AT sl A S M A BRI
EARE, B DI RO R RS 1TN06,7]. 32 BREEBEREALSI AR K, BATBC T R
RETIIZ R Gt, FL A SN R B TR A B A Sl I8 ) 2 LRI R, 1% 2R Gt mT LA A1 P 2
82 BT AR e A R % P T G T Y AR SR AT O, DRI B Th REMRUR 2 N i R Gede it 1R )
EAREE I EART | S EAE
[1] Xu Hou, et al. Nat. Rev. Mater. 2017, 2, 17016.

[2] Shuli Wang, Xu Hou, et al. Small 2020, 16, 1905318.

[3] Shuli Wang, Xu Hou, et al. Chin. Chem. Lett. 2021, DOI: 10.1016/j.cclet.2021.11.095.
[4] Shuli Wang, Junhu Zhang, Bai Yang, et al. Langmuir 2015, 31, 4032.

[5] Shuli Wang, Junhu Zhang, Bai Yang, et al. ACS Appl. Mater. Interfaces 2016, 8, 13094.
[6] Xu Hou, et al. Nat. Commun. 2018, 9, 733.

[7] Shuli Wang, Xu Hou, et al. Acc. Mater. Res. 2021, 2, 407.

REEF DI EMRE BOEME. AR . TR

72



