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[1] Z. Mu, K. Kong, K. Jiang, H. Dong, X. Xu, Z. Liu*, R. Tang*, Pressure-driven fusion of amorphous particles
into integrated monoliths. Science 2021, 372, 1466-1470.

[2] Z. Liu, C. Shao, B. Jin, Z. Zhang, Y. Zhao, X. Xu, R. Tang*. Crosslinking ionic oligomers as conformable
precursors to calcium carbonate. Nature 2019, 574, 394-398.

[3] Y. Sang, K. Qin, R. Tang, Z. Liu*; Nano Research, 2024, 17, 550-569.

[4] Y. Yu, Z. Guo, Y. Zhao, K. Kong, H. Pan, X. Xu, R. Tang*, Z. Liu*, A flexible and degradable hybrid mineral
as a plastic substitute. Adv. Mater. 2022, 2107523.

[5] Y. Yu, K. Kong, R. Tang*, Z. Liu*, A Bioinspired Ultratough Composite Produced by Integration of Inorganic
lonic Oligomers within Polymer Networks. ACS Nano 2022, 16, 7926-7936.

[6] W. Fang, Z. Mu, Y. He, K. Kong, K. Jiang, R. Tang*, Z. Liu*, Organic-inorganic covalent-ionic molecules for
elastic ceramic plastic. Nature, 2023, 619, 293-299.
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[1] Wei-Qi Zhang, Yi-Dan Tu, Hong Liu, Rui Liu, Xiao-Jin Zhang, Lei Jiang, Yu Huang*, Fan Xia*, A Single

4



HEM R K2 2024 55 it S RER £ D18. 1i4Hkl
Set of Well-Designed Aptamer Probes for Reliable On-site Qualitative and Ultra-Sensitive Quantitative Detection,
Angew. Chem. Int. Ed. 2024, 202316434 (VIP, back cover).

[2] Yu Huang# Linxiao Liu# Cihui Luo, Wei Liu, Xiaoding Lou, Lei Jiang, Fan Xia,* Solid-State
Nanochannels for Bio-markers Analysis, Chem. Soc. Rev., 2023, 52, 6270-6293.
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[1] Joule, 7: 251-253 (2023).

[2] Nature, 610: 74-80 (2022).

[3] Proc. Natl. Acad. Sci. USA., 119: 2206462119 (2022).
[4] Nat. Commun., 13: 1906 (2022).
[5] Science, 373: 628-629 (2021).
[6] Natl. Sci. Rev., 2020, 7: 9. (2020).
[7] Sci. Adv., 4: eaa06724 (2018).

[8] Nat. Rev. Mater., 2: 17016 (2017).
[9] Adv. Mater., 28:7049-7064 (2016).
[10] Nature, 519: 70 (2015)
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Biotic-abiotic hybrid material is a new class of interdisciplinary material which couples the advantages of
synthetic materials and microbial catalysts. These hybrid materials hold great promise in energy-related research
fields including artificial photosynthesis, CO, reduction and microbial fuel cell. However, questions still remain in
terms of the understanding and optimization of the biotic-abiotic interface. To answer these questions, we
developed innovative photocatalytic and electrochemical methods, and in-situ bacteria encapsulation approach,
where the biotic-abiotic interfaces are systematically optimized for different application scenarios. Using a
nanowire-bacteria hybrid electrode, we realized efficient microbial CO, reduction for 7 days, with a
solar-to-acetate efficiency of 3.6%. The acetate can be further converted into succinate via an integrated tandem
electrochemical setup. We developed a semiconductor-cyanobacteria biohybrid system, which enables durable
photocatalytic H, and O, evolution for at least 30 days. We also introduce the concept of wearable microbial fuel
cell which employs the biofuels in human sweat for on-skin power generation.
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[1] Honghao Hou*, et al, Biomimetic natural biomaterials for tissue engineering and regenerative medicine:
new biosynthesis, recent advance, and emerging applications, Military Medical Research, 2023, 10:16.

[2] Honghao Hou*, et al, A smart adhesive Janus hydrogel for non-invasive cardiac repair and tissue
adhesion prevention, Nature Communications, 2022, 13, 7666.

[3] Honghao Hou*, et al, Highly stretchable and biocompatible wrinkled nanoclay-composite hydrogel with
enhanced sensing capability for precise detection of myocardial infarction, Advanced Materials, 2023, 35,
202209497.

[4] Honghao Hou*, et al, Cardiac-adaptive conductive hydrogel patch enabling construction of
mechanical-electrical anisotropic microenvironment for heart repair, Research, 2023, 0161.

[5] Honghao Hou*, et al, Smart Surface-Based Cell Sheet Engineering for Regenerative Medicine, Trends in
Chemistry, 2023, 5, 88.

[6] Honghao Hou#; Hu, Kaiming#; Lin, Hongbo; Forth, Joe; Zhang, Wenming*, Russell, Thomas P*, Yin, Jie,
Jiang, Xuesong*. Reversible Surface Patterning by Dynamic Crosslink Gradients: Controlling Buckling in 2D.
Advanced Materials, 2018, 30, 1803463.

[7] Honghao Hou, Jie Yin, Xuesong Jiang*. Reversible Diels—Alder reaction to control wrinkle patterns:
from dynamic chemistry to dynamic patterns. Advanced Materials, 2016, 28, 9126.

[8] Honghao Hou, Jie Yin, Xuesong Jiang*, Smart patterned surface with dynamic wrinkles, Accounts of
Chemical Research, 2019, 52, 1025.
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Bio-inspired self-assembly of polyelectrolyte complexes
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Polyelectrolyte self-assembly in biological systems features delicate control over the assembly kinetics and
materials microstructures affording hierarchical structures and smart responsiveness. However, little to nothing is
known about how coacervates evolve into intricate solid microarchitectures. In this work we introduce a paradigm
shift inspired by sandcastle worm cement that enables both a triggered complexation of polyelectrolytes, and
formation of hierarchical pores and gradient structures that are crucial for smart sensors, responsive actuators and
wet adhesives. An aqueous mixture solution containing poly(ethyleneimine) and poly(sodium 4-styrenesulfonate)
spreads efficiently on acidic water, leading to the formation of hierarchically porous membranes. The reduced
surface tension of the polyelectrolyte mixture solution drives the surface spreading, while the interfacial
polyelectrolytes complexation triggered by the low pH of water mitigates water-in-water mixing. The synergy of
surface tension and pH-dependent complexation represents a generic mechanism governing interfaces between
miscible solvents for materials engineering, without the need for surfactants or sophisticated equipment.
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Fig. 1 One-dimensional arrays of sensing materials based on wettability interface dewetting process.
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A bioinspired Au-Cul.97S/Cu2S film with efficient low-angle-dependent and thermal-assisted
photodetection properties
FH 2 >
SMREE
Inspired from the geological processes, this study develops an innovative low-concentration-ratio H2

reduction method to reduce the stoichiometric Au-CuS nanoparticles to produce completely reduced
stoichiometric Cu2S with “invisible” Au achieved for solid solution Au enhancement. A stable Au-Cul.97S/Cu2S
micro/nano-composite is then formed by spontaneous oxidation. From this composite, in combination with the
biomimetic technology, an omnidirectional photoabsorption and thermoregulated film
(Au-Cul.97S/Cu2S-C-T_FW) is designed and fabricated as a  photothermal-assisted and
temperature-autoregulated photodetector for broadband and low-angle-dependent photodetection that presents
good performance with high responsivity (26.37 mA/W), detectivity (1.25>108 Jones) and good stability at low
bias (0.5 V). Solid solution Au exhibit significantly enhanced photodetection (1000 times). This study offers a
new concept for improving the stability and the photoelectric properties of copper chalcogenides. Moreover, it
opens up a new avenue towards enhancing the performance of optoelectronic and photovoltaic devices using solid
solution metal atoms and thermal-assisted, anti-overheating temperature-autoregulation.
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D18-63
Furcated Droplet Self-Propulsion on Crystalline Surfaces
Xin Tang
Southern University of Science and Technology

The directed, long-range self-propulsion of fluids on solid surfaces is fundamental to biological/chemical
analysis, thermal management, desalination, water harvest, and numerous other fields. Asymmetries such as
chemical/charge inhomogeneity and topological anisotropy are conventionally pre-patterned on target surfaces to
break the symmetry of contact lines, enabling transport of droplets along well-defined directions. If no asymmetry
or external force is provided, droplets propel isotropically, a situation observed for self-propulsion of small
Leidenfrost droplets on hot and smooth surfaces (~200 °C). When we liberate a cold droplet (~7 °C) on a
lubricated piezoelectric crystal (lithium niobate) at ambient temperature, the droplet instantaneously propels for a
long distance (~50 times of droplet size). Unlike the Leidenfrost droplet which moves towards random direction,
the motions of droplets on the crystal are furcated. Depending on the crystal plane that interfaces with the droplets,
the self-propulsion can be unidirectional, bifurcated, and even trifurcated. In the absence of any
macro-/micro-asymmetry, the intrinsically orientated liquid motion originates in the anisotropy of crystal structure
that occurs at a scale seven orders of magnitude lower than the droplet size. This surprising furcated
self-propulsion comes from a unique cross-scale multi-physical interaction, thermoelastic-piezoelectric coupling,
enables an innovative way to delivery and transport liquids.
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The four-dimensional (4D) printing for ceramics was developed in 2018, which helps enhance the
geometrical flexibility of ceramics (Guo Liu et al. Jian Lu*, Sci. Adv., 4, 8, eaat0641, 2018). A paradigm for a
one-step shape/material transformation, high-2D/3D/4D-precision, high-efficiency, and scalable 4D additive—
subtractive manufacturing of shape memory ceramics with original/reverse and global/local multimode shape
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memory capabilities has been proposed (Guo Liu et al. Jian Lu*, Adv. Mater., 35, 39, 2302108, 2023). Based on
the development of various ceramic precursor materials and local re-ceramization technology, 4D printing of
heterogeneous ceramics with controllable deformation and 3D printing of shape-keeping heterogeneous ceramics
have been realized (Guo Liul, Xinya Lul, Xiaofeng Zhangl et al. Jian Lu*, J. Mater. Sci. Technol., 201, 210-221,
2024). Recent results about 4D printing of biomimetic structural ceramics will be introduced. Finally, multiple
perspectives of the additive manufacturing of structural materials have been raised and illustrated (Xinya Lul,
Guo Liul, Jian Lu*, Addit. Manuf. Front., invited review; Guo Liul, Xiaofeng Zhangl, Xuliang Chenl, Yunhu
Hel et al. Jian Lu*, Mater. Sci. Eng. R Rep., 145, 100596, 2021; Guo Liul, Yunhu Hel, Pengchao Liul et al. Jian
Lu*, Engineering, 6, 11, 1232-1243, 2020).
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While gold compound have been approved for Rheumatoid arthritis treatment as it well suppresses
inflammatory cytokines of patients, no such treatment is currently available for COVID-19 treatment in vivo . We
firstly disclose gold cluster yields better therapeutic outcome than Remdesivir in COVID-19 hamster treatments as
it is armed with direct inhibition viral replication and intrinsic suppression inflammatory cytokines expression.
Crystal data reveals that Au (1), released from gold cluster (GA), covalently binds thiolate of Cys145 of
SARS-CoV-2 Mpro. GA directly decreases SARS-CoV-2 viral replication and intrinsically down-regulates NFxB
pathway therefore significantly inhibiting expression of inflammatory cytokines in cells. The inflammatory
cytokines in GA-treated COVID-19 transgenic mice are found to be significantly lower than that of control mice.
When COVID-19 golden hamsters are treated by GA, the lung inflammatory cytokines levels are significantly
lower than that of Remdesivir. The pathological results show that GA treatment significantly reduce lung
inflammatory injuries when compared to that of Remdesivir-treated COVID-19 hamsters.

D18-99
TR A T4 B L3RR ST

BRRIE Y e

1. EBHR AT 7T

BA BEANF SRR AR Ay R h EE P FE 0 TEE, I AW LM &Y bl
o BRI, TENERLE AR, R 21T Qo] bl 504w f b PR 4 285 4R A e P e 2 /b 7
IR T AR, AT T PR T Cheterochiral) F1E T (homochiral) Bk #4444k (Bl L-FFFK-D-Gal,
D-FFFK-D-Gal, L-FFFK-D-Glc, D-FFFK-D-Glc). s 7t /[F] -l K I -1t B 1 34T kAT 1 RS EL st
o W T EAE KB R #E . 8o TFHEES. Wil s PR RERA N F MM EEER.
WA, TEFIFEZA T, SR TN T ROk 3 2L 5 A AR g ie gk g5 4. s, &)1
SFEN 1% (MDD BUEIR, SR E R R ik 2 TR g e 1 22 7 5 AR R 3 7 S
BEEVIFAR . Bz, RELE LRI, FERIER 2T ACEF M R dee 7R IR 250 18 27 /K P I e F
PE o BN BEIR B 428 2T 2K 1 S R PR RN, 0T Bf 1 2 W R T MR oK 41 4 Kt e LA
PP E AL 2 1 SR A AE Y T RE B R

D18-100
P4 B B R R R T RE SR

T R

1. TR

SR, BV RIS LTSk MR RFE. ZIIRE. mRIER AR
PSR RE 7 B AEDD TR FARRAE,  IXAB 9 NSAEAH SR A BRI Y 2 SR e 4R A 1 i 22 ) S8 e A

36



R E MR K S 2024 B8 R AR R K S D18. {4kl

Jiike FETRT AR K S _EPREBIAH R IR I BEAR, (R KR — RIVAAE R B RBRSEZRE
T FRALRE, A F R AE S5 /K ISR 2S « 28T A ks DL Rz s A 267 Tl A AL A » AR T T A
Ve DA AR O 20, B M A ARSIV TS, SEElU R R R e R . BE—20, B RS AME
TR BRI, SEOMERBAR K E A FHORCRAT B0 LEORE PR &, KUK ST it
AT TS 5, O AL S e A A B 17 1) b RHR 3R B LA

D18-101
FAREAL 2 W A B A
o b

1 MR RUEHIR RS

ARG, AT R IR S WL . JEER, VF222E 80T Ul 05 A= 2 A1kl 48
i, filid—Fh B w2 B e AR S S S VD Ik BE I AR 5 R R BRI AR 2 — AN PRk . AR SCR T bt
il —FRICIZ RS YT A B AR SMPBA), AR UFHhSEBil 17  BE25 71(%0 337kPa), AN A i Tl s
(29 90kPa). 5 (RN -T0 0 77 L(2 3.74) BGEIIVIH LE(2) 6.74), 315 THiv, X VDA Tt 15 s
FTERRACAZ BN ] B AN T AR o pl 3L H2 i, SMPBA YEAN[RIRLAE 5 (Ra=0.021-10.280) [ #-Fh &
[ (fE ZRAIER) BRI 80-337kPa FZNFH a8 A2, (AT 7 H (LR TINE RYE. Wit FEHliE T SMPBA i
RHE, PSS NN SR M R BRS o AT TR 3R 7 — Mol B i w4 077 A R B AT RLRI S AL i
Tk

D18-102
YK ST L -5 A
FE*
1. P ER} R AL B AT T T
D18-103
Y M A B AL AR R
X+t

1 BB A A 5 0 TR A B

2 e R AU A BT UM B, B RGE I AE T IER SR RIVEM T RN, A
ML SRTh e, ZE RPN IAE SRS R TS AR R YR R A 5 Th A 4% T BB A
(ECH AR SR = 3, S AR 4 P 1 A2 DA HERA IR AL S 2. O T M A& IEAS, JATWHR 1 Hifl
PR I EARE . BRGUKE R FHIEEY), M 7RI T—4EGUOR AR RE R 2% 251 1) SR T 4
et SRJE, IR AR T 5NN ST SRR IR B B 07 4 T RGBT AR AR,
BARTE T AL R . AN PO AR FEULIERE b, R R AT A A A
JALL T AN GIEAS, (AR . AL UL R LS AR RS I 1 HUR 0 ik i A5 5 0
BESRES, AN AE S SRR IR T 0 A S B MR

Z25 3Lk

37



R E MR K S 2024 B8 R AR R K S D18. {4kl

l.a) Liu, Y. L.; Jin, Z. H.; Huang, W. H. et al. Angew. Chem. Int. Ed. 2016, 55, 4537-4541; b) Liu, Y. L.; Amatore,
C.; Huang, W. H. et al. Angew. Chem. Int. Ed. 2017, 56, 9454-9458; c) Yan, J.; Liu, Y. L.; Huang, W. H. et al.
Chem. Sci., 2021,12, 14432-14440; d) Yan, L. P.; Huang, W. H.; Liu, Y. L. et al. Angew. Chem. Int. Ed. 2022, 61,
€202203757.

2.a) Fan, W. T.; Liu, Y. L.; Huang, W. H. et al. Anal. Chem. 2020, 92, 15639-15646; b) Qin, Y.; Liu, Y. L.; Huang,
W. H. et al. Adv. Sci. 2021, 8, 2003738; c) Liu, Y. L.; Dong, W. G.; Huang, W. H. et al. Angew. Chem. Int. Ed.
2020, 59, 4075-4081; d) Liu, Y. L.; Huang, W. H. Angew. Chem. Int. Ed. 2021, 60, 2757-2767.

3.a) Yan, J., Huang, W. H.; Liu, Y. L. et al. Angew. Chem. Int. Ed. 2024, 63, e202403241; b) Qin, Y.; Huang, W.
H.; Liu, Y. L. et al. Device 2024, 2, 100410; ¢) Zhao, Y.; Huang, W. H.; Liu, Y. L. et al. ACS Nano, 2024, 18,
6176-6185; d) Zhao, Y.; Huang, W. H.; Liu, Y. L. et al. Adv. Mater. 2023, 2305917.

D18-104
WSO E VR R B AT
Jel
1 EFRGRRE L

MEAERIEBEEAT DG R YR AF R Wk SE T, HA AR, & W R Al imin ek s, A2
JRAHT RER T ML A% O BOR 2 o AT, 1240 e (R PR A SEBLRGE R R 0 o SRR 1K) F 1 s
VMBI TAT N PR & R EFEEEDR, RovEdMERICRER. TR f %07
BRI, A h A SRR S Rh R, an SRR e MRS, WEVEE 5 R A 7 B R AR TC PP 37 4 X e
G e R PR A T R SR BE RS AR R A A TAE A HURES SRR B RE FRLb S I E FT 0 A, &
FEARTT T RG e P A2 5 2R 2 SOUIR R 1 DA AR 3 P AT S T A 10 4 P o A 5

D18-105
B T B AR S 84
EE R
1. BTRHRE

B TER R A e iR R EOCE B, AP AR TR AR AL R A A S BRI R A
HORIE 71 5E A DA oG . Wl DAY, B REAE AT ROIE S| 77, MALERNIES 22 1. Fit,
AT R BRI T AR R OSSR, AT R REZE dw AN 07 A AR R BB, R BRATTAOK i 17 - WL 5
BRI — D E PR %W TOT 2 S YR A OB IE LS T Rs IR R R, ITEREEEREEE S
B R BOR BRI AL A B BTV MRS BRI IR — o JRAT TR I SR M2 7 AL AT RE . ST SR 1
MR — EEUT R MR BE. EVEZ AR Xt @A T B T — R
Bkl R L A A SRR, PRTT T BRI TR S A TR AR R AL, SEBIL T SR
LR R D RE s ESEIER b, FET IR AR LS (DNND MK 22 2% () (SNND BB LR 500k,
SCHL TARRERE =il B AN THo, B IEAE 22 RSV A SR T 1 AR R O A gl 20, SEL 1 DA
TORVE S WIS TS R SO ARG S M SRR N T e - R e JC RS VA

EEPUE

[1] Kai Xiao.* et al., Sci. Adv. 2024, 10, eadj7867.

[2] Kai Xiao.* et al., Nat. Commun. 2021, 12, 4650.
[7] Kai Xiao.* et al., Nat. Commun. 2019, 10, 74.

[3] Kai Xiao.* et al., Natl. Sci. Rev. 2021, 8, nwaa231.

38



R E MR K S 2024 B8 R AR R K S D18. {4kl

[4] Kai Xiao.* et al., Adv. Mater. 2020, 32, 2000218.

[5] Kai Xiao.* et al., Angew. Chem., 2024, e202401477.
[5] Kai Xiao.* et al., Angew. Chem., 2020, 59, 9067.

[6] Kai Xiao.* et al., Angew. Chem., 2019, 58, 12574.
[9] Kai Xiao.* et al., Angew. Chem., 2018, 130, 10280.
[10] Kai Xiao.* et al., Angew. Chem., 2018, 57, 151.

D18-106
R IE DL T RN PR ) 45 AR A 3
BEEEA, SKELA Y, B!
ATEW) N

N T REAEANFRRENCAT, SRttt 7RIS Sk, Horh, R 2 SR A I8 R B 1ok I€AT, T
b B 70 2 AR T I R oW A5 A o B2 LR R AU R 213 T R SRt AR N S A R PR A R . R4 11
M A AR R, A T ARG AN FIE BT AR T TR i R A Hefid . 7270 B AR h, 3Rk
AR i 5T PR I 3 A Xk 06 B 9 S EAT HRE VEAR R s AR I 21 S5 440 ) DUTE Bl A A RO, 48 i et PR
1o BUNBRFURIL, T B S BT AT DA I ) S b MR ID 2 A% B rh o DXCH, - 9 1 S S Tl i 2 ¢
SUIHTAE, SCBL T RPN AR s (RIS R LE R PR - B PR IR AR h 2 10K T 3 R PR RE N B AT XX A
AR, LA AR SHRIRAL, BATR & 1T B AR A A BB AT RS R AT K NI
FEIRFE SR AR R Fe 45 M 55— AR 81, SEBL T 73 B S AL LA 73 AR B AT, 3] 1 SR S AR AT
J&, SO T R MRS R E ER R ST . 4 A o TR B AL R AR R AR, S T AE AR
AR SARE R I 3k, SRAG 132 i B P A R R0 PR 55 2 DA K R B 0 B T i i s &5 & o (R AN
PRUE BT, R SR & 70 A R e BIBUR R AT ERB LA NSS4, 9 M AL BB AR S A AT 108
o

D18-107
G- SR — Al 2 35 A0 R e B D1 45 7 P
75
1. BEPGRHE K

D18-108
m R THUARRLA TRAEDLEA

X g

1 MR

BTREMEREAME APMC) IKEh#F BT H KB AR R T PR S, EFRALEE A 75 T &
N E RIS, SR, T ARSI R IGAAAE, SEEL IPMC IR MK AR 2 — T EE R kAR . JE 11
A2 EH, RATE I RS IS A S N B AR B S U, R T R RE R IPMC N TR, FERILH
WK fhAS T (125°) FOHEPRAIEAM R EE (1.09% sM-1). b4h, IPMC AN THLA RSB IR T 11 1% 1 &
WIR, FETERFSE 695 FbJE %A R H B B A kA st . 2 N TP A] B T 5] SARFHLEE AFIPLEE A8

39



R E MR K S 2024 B8 R AR R K S D18. {4kl

MORMMZER , FEBANLE AN b R IR A RO R BE o IXTRBI o0 TF R T AR st i i PR RE NG UL 3R 3L 1
—RIEAT I, AR AN AR LS N U2 BT

K. BTREVMERESHEL ANTUA; AN

D18-109
P HE FRIRAL <2 S DL ) 53T FR AL S BT 9T
Rifkfe
1 PR A TR, A i I S S =

7T RERFFD A AL EEA BT — o BN 1 0] L A i e BE A% I AR A AR BRI FLIE F i B
BEATH, HORRA B T RS EE AR —, WE BRI THAT A TR, AALE IR
IS AR HE IR AR DL K R R BEIR N R AL 5 o R SLIE B3 1 FELAL A R IRAT AN T B AL 2245 S e L%
MBEABTBZ —, HRBAE TR S 1 722 18RS AR VL FC A PR & i, R F A7 1t s
RS RSN A SR AT BN PV S 5. FE T, JRATRER R 7427 S NI R ) vl oA vl
S EERM, UEYEAD T LN BN E AR AT, SR TR MR
HE T P AR BN ANOR FLIE PRI 1 ST, A f 1 PRI T 8 o R AR Y, A T ARRRAS I 3015 5 4
BRI IR 7 FLE RIS R IRIEAT R4 o ISR L B R RS & 20, @I IRE
PR 4ske B8 -5 1A EL AR P 288, IR 5 LA P IS SR el rE iy A e RO AR A, W ARSI P 303 B 25 I
7 R4 55 A 2 D B X 88 U PP A S, BB B 1 R 001 SR BRASIA 5l 30 S - B
W FE RGBS R BIZE, E T FRIBOAE R pH KU IREEXS B 7 S SRR (520, R T30 2
) B S T 2 S N AR, AT 1 B T BRI S A (R B Ve v, 3R 7 AN B 1 S B A
(IS

ZH 3R

[1] Ying, Y.-L., Hu, Z.-L., Zhang, S., Qing, Y., Fragasso, A., Maglia, G., Meller A., Bayley H., Long, Y.-T. Nat.
Nanotech., 2022, 17(11): 1136-1146.

[2] Jiang, J., Li, M.-Y., Wu, X.-Y,, Ying, Y.-L., Han, H.-X., Long, Y.-T. Protein nanopore reveals the renin—
angiotensin system crosstalk with single-amino-acid resolution. Nat. Chem. 2023, 15(4): 578-586.

[3] Liu, W, Yang, C.-N., Yang, Z.-L., Yu, R.-J.,, Long, Y.-T., Ying, Y.-L. Observing Confined Local Oxygen-
induced Reversible Thiol/Disulfide Cycle with a Protein Nanopore. Angew. Chem. Int. Ed., 2023, 135(27):
€202304023.

[4] Li, X., Ying, Y.-L., Fu, X.-X., Wan, Y.-J., Long, Y.-T. Single-molecule frequency fingerprint for ion interaction
networks in a confined nanopore. Angew. Chem. Int. Ed., 2021, 60(46): 24582-24587.

D18-110
I EEh BN X SO FRR/FRER R DNA HRBRYMENY
AHEET, KRS R k? Bbkt Bk, =LY Itamar Willner®, R "
1. FEHE R (B0
2. HBESAHA A0 R K

WHFCHIA 1 A A TR A B R R RS = BEAE (LR 4E DNA T34 (CDMD) 4. feos 1
FIA A COMD E I R A F A K L IR N AR LR BEAT B /1 Al i = X R, AR
BRI ) B 307 AL A3 BN AS o AL NI AR A R BB T IR MR X IR B SE L 1O A& () CDMD

40



R E MR K S 2024 B8 R AR R K S D18. {4kl

XEAER, [FIF, @5 FUE TR AEE AR 8, e RIERIARHE R AAE T, SEIL T HEAMUIX
% CDMD FIX{[X % CDMD F{EFRAIA] 3 844

UeAk,  JE I 5% S R OURE NAR B HEAT 38 24 10 TR M0 I B e i S R RS, SEBL T X =
AMXUX = CDMD Kk RIGH REM RS Mok, LR T DNAzyme IIgefbifflX = CDMD Kt
fih & AL, FF92Il T DNAzyme HJBLHI5IX % CDMD My V) E#) . A CDMD Gt is Wb e
Mu2s (e Rk BRI REIAD TR0 M N A5 5 T8 %

D18-111
Mk Nafion B B 786 IR BE RE AT 5.0 Wim2 Bk B #5
BEEEL, wEt, skt Bt
1. REHF RS GO MR S5 2E2E0

KBRS SR REIEAEAR R SR RIEIUR . A BRI AL REES, B FHENLEH L
VR AR A LS SE SER I B IR EERBRE IO, LR AL N AN R Na+ R K+ JEERG 5 7
Ak 800 V B HLE[L] . 2B E K, VR B B IR BEE IR BT DR AR U P I ER 22 RE . BR
Bez Ab, TVERYE K 5 56 L AR BRI ERE. (72, H TR RERAE R A% T
(7 IS SIS A A S D URS € PR et D 1, JF Bl s il T 2R % [2]. 7k Nafion B+
HAEGRE AN ENE, RIFHIBR 75 Bl 5K, HA& &M BIRSSERE, 80 ZMAT
JORE L AR . X AL BENE A e T AR TR B D DR IL I T4 S ERE, ORI TR E IR /K R FL IR B AR %
SIS FER Y], Nafion BE4E 0.2 mm2 FIIGKTEAR &, WI3RAS 5.1 Wim2 [T 5, it 5.0 Wim2 [l
HAR[3]. #BERe S L AAHE &, £ 333K T, D niAE] 8.1 Wim2. BIMEfE 12.5 mm2 (15K
BRI R B 25 11, Nafion [ AT LAIAR) 2.1 W/im2 1) e tE DI 228 B2 o kR fi8 55 2 1k #PEAH DL AL,
SR Sh BB BE B 2 SMINIBIE RE N KRR AL BB RESR I 1 0 b Fh B o A e (R RT3 82 1) 5 A 3
BRVEROK R IRBIERE, A B SR A A BRBE YR 75 5K A AN W g K AN 855 1m) i) H 2 7™ B

D18-112
TR R B IB PR E T8 T REE L AR
MISCHE s, 3Pt
1 R A

2 ERFEVE TEIE RN R K, N TR DA% RS CAGIE IR — P KA AR AR PRI
AT Z R T BT DT IR JRAR. ARARSNAR TR, TSR
XA AL AR T 5 HOE IR gk S L i R SR AT 55 RS 2 18] R S A T A FH 4 Dy mT
B T RAE S AMSEBUEY) 2> A [1]. 2R, XL iy B b SR FEAR A AE bR, BEAR S5 IREHA
HAFM SRR RS A LA AR 5, BRI R BUESZIR. Oy 1o — [, JATHOLRBUEE T8
HEA—EEYRLR (ChRs) Fakfg R, XA & TIEIEE A XDERA R EBUENE, IR ared ity
BT IIHE R TACE LRI ThRE[2], J X e, AR BAT 't e RN 115 — gl
Hitk MoS2 RIS 1 — MOt SRR A YIMEIR R SE,  ERLS 5 ANLIR MoS2 i F i IR EHRS VS 5 )5
G ] ECHE F P AR S I 0 T, e mT v R B RE MG IR R A T AR (A N 6 A 7 AN X 0 B,
TR A Jo) 3 i R 3 LA R 615 S B T RS S A R, KTl SRS SR T A% Gt HL R B AN A A% TR T A
) A P 2 AR A SE I A 0 ARSI R BR 1 o e 8 B T3 — WL AL R i N AR AE AR IR R G
FERTIAEIA IR DNA (CtDNAD R 1M S M) 701 IR L A R B S LU A% 4 L Xl St i 1 3 AR A

41



R E MR K S 2024 B8 R AR R K S D18. {4kl

FRREE . B, RO RN AL S B SR S R S g AR R WA IR ES AN, A RIS I
SIHT R R R I T BRI T

D18-113
T 3D TR POt EEEN R FRET KIS0 ¥ife
BESICHUR e oLl -1 /i
1 R EME RS GRIBO MRS R0

SOCIRBEREFER (FRET) T JLREA M A e R ALK By T siie. did:
HAER AR S AU B T )2 R . SR, FRET BUARFISZ AR R (1 e S % A% e IR KRR B BT
RER eI, X IR HAE R 28 R G o s U R Hh ) — AN AR . e R R R B e i B
PERNGE A ITER R, 2 BRARE R, WMILERHE, FoeiiE ey, FMVEHS a8 S ik
RITE A AT, AEAF 71 bSO AN R G . X6 T S i B 1L 2 43R5 O B e
W AR LI AR . AT =i AT R T MOt SRR SR e (AQ) - ih &
= (AFs) [ FRET #4t, HAZ5EmE FRET FEEFVERRBIGE ). B PRZO6 7 A I M AROE, o
T AR = LER ARG AR R R BB AT o 127 VES B DLRC ' 7 e AR BEAT 1 R G v,
M DX 3 T NP R 2 i R 2R, JRIEdt 70 R B B bR I R 2 B . R AR -5
TE T N R, BEUE S FRET fUARMSZ AR tIE i EILAC . IXPhHEFI RS =48 = Bt 7 f ke
AT ROt S A AN R R ARG, DRI LG A, IR e e s
BERFR, XMOUNERIFEHER AR T 100%. XGRS AN DO S 2 BEARHE A 0T R GUIE AL TR
Az, i HON SRR th e RN BAR ISR O 1 AMESE R AL B

D18-114
E T RERET DR GORFLE FEFIR I 4E M A R IT B R B R
e B2, 1E% S, . FEEIE Y WIS Wit Bob worE L DR BB, HTE
HLY, BT
1. hEMR RS GO
2. PR
3. WRIKFI 88 /R A O s K 2

VP22 IRAT IR M R B A S R IT B E AR A 5. PRFLESOR i+ H A s id M R R BUE
MR R C A BONRIINE T T B R BRI K TR R, BT AT S k. S5 & )
S DA oK FLIE 2 T BR 1, R AR ALIE T & ¥ P9 BERS I EL AT A R R K 2 1 B AR Rl g B AT,
M 25 TR 36 5 i R B Al FEBL, BADFR T — MR IR TR AR ALIERES Y, €l B 4
5 S MOCAE SATIARYT B8 5o A S P SR TP Fh A - ORI M 2k P mT DA 2 1 i PO = PR Bt I
BEATICAN G, AT P AR FLIE 51 R 88 5 LR AN 26 3 BE M 2 (1 224k o AR AL, %7 & BEIEAR
PR R R 2 A 1) B2 e R X B F R M B AR AT BOIRS . XPTAMME S5 B S8 T RITRE A
JFUIRES % B W] SEPEAN R BB, IR R R A T X 43 1E 8 240 R =7 A SR RhE R AR o S T R 23 A
HAARFEMG M EA R T —RAG8nE, A RIS A B SR 2

D18-115
KPR G AT B IR M B - R B S AR IR 48855 1 e 5T

42



R E MR K S 2024 B8 R AR R K S D18. {4kl

FORHE L, GREIRE T, e, skTig
1. P EBEEBE R AT

I 57 PR RE AT TR 2 S5 AT RHRE 1398 B SE PR A HT R 1 R BRI, (BRI AR 07 AE AT RH AR AEAR D 5%
o R MR IR RGN AR SCARPRIN, I8 75 200 2R & IR R R . 28T, RAERE
PR SHIFEA RGP T5 TR B 825 RCR, HHBA R A (IR R . AR e RGHRTT 15 4 R
PEBEIE BC IR 077 DL52H -8 S5 K B2 5 MR T B M e v /2 B R0 AR TN 1) - s 2 55 1 RE AN B O ML o
LR R IZ S A MORHR R o7 R IR 7 N g BB S2 RN ), I H R DU RO & IR AT
HNo BEMBHIISAT AR L] 5 PN RN IR O . BEJS, ASURERALERTTT 1 5 A LR
CRITER R ARG 45K REHIEER CPATAEE BT W87 Z IR mE0 % 2SR s 46- 546
W7 PERE ISR o AT FUEE BRI PURN 5 A2 S AR 8 57 VE BEAN S D HL) 55 25 A SRR i UIAR O . 7
PSR TAT B R P00 280 A DL B i OB 55 PR s A [R5 R B R AN R, <<l S iy R
P PO IR GE A4 S R (R S5 R R o SRSk, SRS BRI S A BENS IEIL 15 3 R SU A« ie E R ST 2 8] FR)AH A8
B DLRGE I AR K B PR AR TR PG R 57 LU it o T U4 AR 9 IRI BRI 4 F S5 MRHIK) 1 s 2
SEUESIG LA, RN D9 R U o7 MR BT SR AR

AR TAE E 07l K KT Scripta Materialia 1 International Journal of Fatigue 11

D18-116
EFHAERTBENBARSAE S hERE
WL Y B, R
e R I L

VBT IBIERRYS DL snE & Sk R 7 AR SRR T BT, X 9 4H M D RE RS I TR I B0 E T R
A I IE LR AN T, B RN KICHE S . XA R4 B & AL L FVE A
ZEOL, lln, X eemiE B RERT, ATRUERS H AR S R HER BRI B T i R i B T M AT
PLS HARE TR AR U . Qi & HoX Fhes /AR L, Thae R e B iliE, JEH T ERE,
W ST 18 48 25 7 A4 I A B2 e DA e

MRS T R &= KB R IR K, IR PR K AL BE A W /2, {H R 28 3 BRI 3
ZERe, B HAA AR AT e = R AR RO RERT RN A2 18], AR RE IR AR BRI ISR . AR, BT EETE
TWRE NEFKERHE R, REHERMPRES R IEAI R k8t Fik, &SRk =R
WCER A PR 1 . 2 A FEaE Y a A, FRATTHE B R 4 S A A LAE SR TE s 3k B R /K SR v 2k
()45 A 3k 22 e FL o TR T A PR JE (4] (-SOsHD [ 5R K Mt R (PSS E 2% 7E FLAE N 0.9 nm ) HKUST-1
H, i€ 7 PSSIHKUST-1 & @ A HUNESE G M, Horh s sh FEOKSE AL 1 B i S, 1 4 s A HUAE 42
I FR) P P K FLIE (RAIE T s 6 N e e, BRI B I AR BOR B 7Tmm?,  ThE s AT AT LR
FE LIWIM?, X FEIEA A 1EFRIE IR AR AR KR ST AR T AR R 10 5t v

BATEFIH Janus FALBRBESEZEL T 75 (135 22 Kk RIS K14 o IS Janus &5 #4 B AN BRIV BE T 24544 »
Rer= A LY, MR- E . B, 2RI BRI EIGER T, REA AR A LTS B3t
RICTAE . Ak, WEEHRIICREIERE | & A&, R &, BRI 17 I E R )
THEREE, ik 30 WIm?, I BTG AR S Y, R HIEREHS AT LU R E -

D18-117
P BT IEE K R AR RERT A
e Y, fEH S MBS, . Y, Bk mES?
1 PEB S BV RER SRR T
2. IZRREVRT TT i

43



R E MR K S 2024 B8 R AR R K S D18. {4kl

ERS TIBE A T YRR A R T (A B AR AR EEIEA, flln KT Na', Ca¥ B TiEiES
M Rg bG5S, UL FIEER TN pH T4, X8 hRpRE F A R AE Y S T s TE A
AENEFEIE iz, W] LB R RS ULECAN =F 5 i 455 O s SCEURR G B 1 s BB s i . 72
AHEFT, AR TEIE R A, BATE I T A3 A MUE TE S5 A R, Bt A R T b A K R R HE
Z8-65 (ZIF-65) /LA TiliE ., JHd SLAe MBS THRRT SR, ZIF-65 17 £ 3l il HA% S8 11
AR ES T . X ZIF-65 1Y 1E-NO, 2 HE B AL E Na %12, 0.34 nm IFLAR RN S A 40 hiE
TE R PEVER AR AR 2, SO VFER KA Na I8k, A1, T Ca® ki, @it P ilE R
ANRIER YK EVERT, BIEIGEHII K e 20E 1.98 eV, X SITHILM T AEEAL Y, Nk ca® izt
JUF- 58 4xFH

AEYNEIER K, At BRI BB, BATE PRI T IRGRT IR (A15CE) AR
B AR B 07 A B g i . I B ARSI ], SRS TE IR GRS TR B S R e R
MIIEELL A S A TR AR, TR A R E T, KRR TSR ZANIRER, LIm ikt
BB FAER. (ERRAS LiMREEM N T K S2 B T 1422 A 20 LiTINa e 8. tb4h, FRATTASEA A HIAESE

(CORMBHAS T A2 A T-I0iE , ilik COF 25 Z Ak 42 25 RS T AL T A9 i Il I 1 58 ik
D18-118
AR IE S FA
Fagrt
1. EITR¥

AR P A TGS ST B TIETE S A 2y, 2R R, P ROTAEE T KIEE SR F[L]
i B IEIE R E A R, IRAIRRGUKREIER M S e, EES S T A AL Fmis e
M T IR SRR W5 B B 5 T X 88 AR an (R 22,3, el W MoK B 3 7 1o 1 o 8 1 e i e
TIRERIAFINARL . FATHIEE T —Fh T FE R T BRI BEAL B S B oK IBIE, TR IR It AR e &
TREEMZ M ERER, RS E a2 7 Rk AR VU AR AT [4], 12 R G s RO R e

ik BRI THRRI S0 7T 102 W 4N K G 8 A SR I ) = SR ik [ 5 AN R] < Je i 1 Z TRV RIS TR 2R 45 RE SR I <2
JEETHARX Y, RS GREENRET. P, XMATRINERIIKIETE R 5 R A EGKIR

s (A T ERIE N 20 SR B TR 77, it O A R e AN A A B AR 5 o A R A A
(IR o

EEPUN

[1] Yaqgi Hou, Xu Hou. Bioinspired Nanofluidic lontronics. Science 2021, 373: 628-629.

[2] Yaqgi Hou#, Yixin Ling#, Yangiong Wang, Miao Wang, Yeyun Chen, Xipeng Li, Xu Hou. Learning from the
Brain: Bioinspired Nanofluidics. The Journal of Physical Chemistry Letters 2023, 14: 2891-2900.

[3] Yixin Ling, Lejian Yu, Ziwen Guo, Fazhou Bian, Yangiong Wang, Xin Wang, Yaqi Hou,Xu Hou. Single-pore
nanofluidic logic memristor with reconfigurable synaptic functions and designable combinations. Journal of the
American Chemical Society 2024, 146: 14558-14565.

[4] Kan Zhan, Ziyi Li, Jun Chen, Yagi Hou, Jian Zhang, Runging Sun, Zhenxiang Bu, Lingyun Wang, Miao
Wang, Xinyu Chen, Xu Hou. Tannic acid modified single nanopore with multivalent metal ions recognition and
ultra-trace level detection. Nano Today 2020, 33: 100868.

D18-119
i e FE R FHE 53 B MR AR
F AR
1. ERKRY
B2 Az BRK BIRSE LA, TR AT RESE A3 K AE = B BAF I NIE Y. K P g SR Eh i e AR R AR
44



R E MR K S 2024 B8 R AR R K S D18. {4kl

N—FERE . SRR, 5 T2 0%00E . SRR o 15 Hh 58 B e 3 (R K™ AN 2
CRONBIZNZEAR KRBT 5 N B SEX — F R, B ek TSR VGRAE K, M T —F
HA RS IPUE TERE D R A . 22 ol B 2R G RE, ARG & 1O RE R It
G, AT PIRR T AR X RENE, S G VESORINIEEE, TR T — FhRAVE G5 IR BEYE #
AR B . L AL RE B AL i AR, 2B B S T4 40L/m=2d HROK = 3 IR — BT A GIE
T 2R ARSI FREVSR 283 05 T (K LR 1, O RSO B REBR B K AR 7 (1 Tk AL B BE5E 1 2k
fitfo

D18-120
WAEGRRAE TR R E SR RZH

XSt HEle

1. BTRHERE

LU 4% B s IE A o e A, A e A AL R AL 205 T B {5 SRS I . JE I F 2 DL
BT VE Dy Fer B B O A A AR AT G TR 2 F B P T R B BR ) A RERE I AL S22 i 1) iy
BN AR, BATIRE 7 —Fh p BT n BUSURAE &7 S A8, AR AR f i R T BASEEL 104 B8 itk
oo #E—2, BETETREEHE 7RIS FREE. EEE 2N T AR, KBTI % .
AR R AL T
Kb PiAEMEL gk, BTERIRE, S, & TIRiE.

EE DTN

[1] Wenchao Liu, Kai Xiao*, et al., Sci. Adv., 2024, 10, eadj7867.

[2] Tingting Mei, Kai Xiao*, et al., ACS Nano 2024, 18, 6, 4624-4650.

[3] Tingting Mei, Kai Xiao*, et al., Angew. Chem. Int. Ed., 2024, €202401477.
[4] Y. Xue, X. Zhang*, et al., Science 2021, 372, 501-503.

[5] F. J. Sigworth* Nature 2003, 423, 21-22.

[6] C. Cheng, D. Li*, et al., Nat. Nanotechnol. 2018, 13, 685-690.

[7]1 R. Fan, P. Yang*, et al., Nat. Mater. 7, 2008, 303-307.

D18-121
FT G T ALK BRI 017 A 0 2 T S B 2 Y S

W, Hy

1. BTRHRE

AW vt w2 6 T DU SR, R IE B (B FUEE B E T BT 5 AR IR OiAd e e
TG, QR RAR B R A Th e, IFREM & 15 S AT A MR [2], e 2 SUBN T TR = BRI 77
AR, BAWRM 1T B AR TT, 20 R ek B KB 5 5E R PET £14E 4
FRETE S ARE R 28 T B B & T3 R BN [ R R DR A o 8 7 U 5 [3]. D& on]
DS AFBERNE S, B RGE SN SR EIhat. M@ im, JiEma o] Bk
HMEBATME . R KA @R ALK tH RN RN S T N TSR A e,
KA BTOREL  dshi s, Nz e, i, e

EEPUN
[1] Qiancheng Zhao, Meng-Qiu Dong*, et al., Nature 2018, 554, 487-492

45



rh R K 2 2024 B 5w it AR K & D18. 1ifMH

[2] Yuta Dobashi, John D.W. Madden *, et al., Science 2022, 376, 502-507.
[3] Jiging Dai, Kai Xiao*, et al., Device 2024, https://doi.org/10.1016/j.device.2024.100436.

D18-122
ik mRRPIMAE R
g N
L AEE RS HIR R

A% 8 TAERDRE ST ME AT 1R XL, 6l 8 v o i WD AR A R ) 26 ST SR | 4% 545t et
R FRRSEWT T, Wit il T 2 MER e TERETE ST (05 A s s BI R B E bRl SR T R kA R
M EVEL A S RO, AR RS AR R (K S5/ TS, ] T KRS WA
PRI S MERE R MLEE, SR T ARRIETI. NI REESE S 2RO L TR T RGP R ZE IR
STRIEAR AR, KL 4RI 2 R A 2 RS I AT B, SR AR RE . AL
PRI AU I SRS, il s RO Rk m AN Skl L T i AR @R E S AR T
ENOR S A WA R S IH 57k, il 7 A5 KRR S5 H e N i) 2 RUBESR P R R & R
W — RINZEMEL 87 T ENARGOR R A 0550 7 T RS E L, B i BN E SRR &
J&.

D18-123
F YRR LT M AR AR B R 2 R RIE AR BT ST
AN
1 MR
D18-124
AT RREANARER

R, W
1. HERRRE

BT RIEATAEYNE T RIRIAMEL, T LB L VAR BLRE it gl B 41 i 1 Re 1
R HEIT, I HAEE 2 USRI RR IR ST 0 o ACUREEZE DUBE S 1O 7K I R BEATL AR 5 55 D) A2 1
PURDN IR, SO il Re & A R EYIPLRIZYE 5 05 2B B TR R

LA HONARER ) Sk R M) A& T S e LU R A8t 7y, TSRS It sk B (reflecting) £
RO R s T RB IR . R REAR AR PN R EA (<1591, JEREM XTI
BRRE . BTom AR AR B A N o B HARF AR AN B 735 B LR, SO 3R B A
BT T ARG B A B A BT S RE T AR AT LD AMRFAE TR 12 RE D K R S T REAT KL
AEMNATHATRE. BRI TREEAF U

Bl A/B)EL R AL IS JROGER ) t; (C) REBREEM AR R EE, b3R=5 um.

AR MR 1R K PR ERIERE, KEER 2 EOA AL, RES R AVEZERI S T L

il

46



rh R K 2 2024 B 5w it AR K & D18. 1ifMH

KT BRI, P ARSI T AR At 7R RN, (hfeAss) 08, BESefF s R A «hiiR b
s ARSI DI AR VRRALE L 7> AL, A BLRRE AL & 1 cplOk £ i it F F A 2k BEXT K
RO QAT R R, R BAA(EEARNEIERS . S SOE RN SE DI RE . S UL, cp20k i AR S
REEEAME AL B U D g, FCATAE 2 IR W BAT AR 1) 18 2L R T S AR e 1 L B B AL (T E 7 5
fEHER. FNBEEIUEEA) W KN AT

A) . B)
Base shell ‘/ o"’"“ \
b /

cpidk E.coll
l Protein expression and purification

| K

N EE

Qe Y
' — M, Phecctype \ ¥ ; \
Adhesion strength il Wound healing

p

ODM+CPP

Cell s N S e
and migration oM ODM ODM+BFP

Bl.2  A)cplok it K HAL De LR & & B)ep20k T4 20 k(e it p i 40 M 1 5 7 A 45

References

[1] Hanlon R T, Mathger L M, Bell G R R, et al. Bioinspir Biomim, 2018, 13(3): 035002.
[2] Levenson R, Bracken C, Bush N, et al. J Biol Chem, 2016, 291(8): 4058.

[3] Long P, Rylan K, Janahan, et al. ACS APPL MATER INTER, 2016, 8, 278.

[4] Ordinario, D.D.; Phan, L.; Walkup, W.G.t., et al. Nat Chem, 2014, 6, 596.

[5] Long P, Ward IV et al. Adv Mater, 2013, 25, 5621.

D18-125
R PV S R MK IR T D 2 R T T
'ﬁ;% l’ 'ﬂ;% 2’ 'ﬂ;% 3, Bﬁﬁi%*l’ I‘éjhﬂ 1’ ﬁ%iké]:l
1 AIET R

FHEIR)T T B A BB EE N GUARDIL FEEIN . ALE . %S MRIR. BIh7T 77 5 LA
AERPEIRIT R R ARG TR TR T, RIEZ RN, ZEADFEKIELEGIRIT T %+,

RN ZAFAEAG S TR IROKEERS, WZRANERR . SRS . IO A BT, Al DAl Y BAT R
UEVIRIANE . WUBRTERE . BE S R854 s AE VIR BRI B, AR BRIT . Z5W0ReR. HE TAE 454
SRR . ASURARALIE T REE O AR R SRS, T IR PRI E T WK, AR T — R AR TR iR
RGBS b1 S DD RE K AT VR S R KRR, RS e 2 A ia T SRE B R R TR TR DB R A R M
THRLATTEIE R, 1EHIVE /N R A s ke 2816 77 RCR A S5 I PR 52 17 1)

D18-126
FLAE R MXene 2L B4 23552
B> et
1. HriRe

HALSE BB S ORI TEEhEas) &R ATIA, BARME. TR 24 (KK, FiD. Tk
WFh, TR EH AEST . AN NS 75 N BB AT S 0w i AR 2 IS R o
PR, S B FAEAM SR B IE B RS IE MR, SR P AR AR %, (A0S A T I LA .
Ti3C2Tx MXene HA LA M T HVE . RFRELHA . JusstERERURTIARYE, 1RAWE I v A 2 EEh 45 /1
AR RL. SRR 46 MXene 25 WLIBES T 10 7 1 ) FEAL 2 NARARA, 10 ELAE IR A S A 7K 2 FAR R h O A7

47



R E MR K S 2024 B8 R AR R K S D18. {4kl

iR EVER 2, IR RKBR I 1 H 2B S 2 AT . St IR A dr . ik, FRATT MXene %
T AT R > > 4, S 5 NSRRI T R 2 R 4558 T R IR 45 & H1 IR T AR R A R
AT R ey 7 VR P T i A 232 AR DA R AR S SRR R g e . SR RAE XRD SR A4 TEM,
JRAL AFM. JEALL AR Z R RAEFBE, IR MXene B (15 ) S FUALSA R AR T O 9 AR /N T2
(A REAE) AN MXene fr 0P HEFEIL SR, 1R T F EEBEEIHNLIEE CRUILAL 4R #in) . 5
T, Wit T 1V RS AR E S A A, AT R AE 3 100 L B s A e LA
TR LR H 20 A HYMATFAE OV T 4ERRFPIRES .

EEPEN

[1] Shaohua Chen, Matthew Wei Ming Tan, Xuefei Gong, Pooi See Lee*. Adv. Intell. Syst. 2022, 4, 2100075.

[2] Shaohua Chen, Jing Hao Ciou, Fei Yu, Jian Chen, Jian Lv, Pooi See Lee*. Adv. Mater. 2022, 34, 2200660.

[3] Shaohua Chen, Shu Fen Tan, Harpreet Singh, Liang Liu, Mathieu Etienne, Pooi See Lee*. Adv. Mater. 2024,
2307045.

[4] Shaohua Chen, Harpreet Singh, Yangyang Xin, Liang Liu, Mathieu Etienne, Pooi See Lee*. To be submitted,
2024.

D18-127
R R R AP
TN
1 B#SE R
D18-128

R 7 M B R AL R B A B FAE 7 A A4 R U b F
XK, e, TR, YLt
1. HMKRA

MR TR EE ) S AR AT N, R B AR REM E 2N R, N 72 A P R AL A A
REUE T ME B RHRA R A A5 5 SEM. CT SERALEAREA,  SLBl 122 VE e SRR AT 9 I [R5 RALE
BUA IR SR ISR T BT 1) < R Al A AT I, AR A ThRE S U Tl LA 2 015 A2 P RHRF IR PR 18
Ko AWEITE LA 7 AR SEM RS IEAL AL A, BEUSTE SEM Jl = A SEBLA M, 25, HI5.
WS RSB S R RRIA S IR, 454 EDS. EBSD #RMI#%5 DIC HiAR, SEEUMELJ12EEGE . i
B JURD A A S RS RN R AL M RAL . BT IEEOR, BExt R ity RIVEWL4E. I
FERE MBI S AT P T HIRIEIE, 9O AE AR o i 5 3R AR 2 1R R I8 4%

D18-129
ETHKAT—IRAHE S NS R
Syt
1. bRtk

A AT EREE, BTRORRERR, B AT A S N ek m 4135y AR, &
AT R NG A Y B B B R I 2T SRR R A KA 5 BRI 3R TR R 2 5 2 — R i R (g i
ML, B BRI M AR E 1 IR NG AR 14T . NI s, e TE M EE, K
W R A LT 8 T 2 BREEPEANAT, i1 TAH EAR AR IE R S EROANILES, EEA4E SIS RE SR
TIEEREAR RS BRATEN XS #2724 — S IX S ol — EAT A B ST AR R A & B MRS, B Ay s
HHEIBHEE, 2R RS ARNE AT N BB HESE, JFE 2 IROT ORI D214, RGUIRTTET 4
SEPEPERE 5K RGARLAE ) AT A BURAL 2T o X T [N AF AR R AR A AR 2 R 380, 383
PR G HVE R GER I B A S R AT 0N, RGNS XS IRV SN A o Behh, SRPELFAE A7 £E

48



R E MR K S 2024 B8 R AR R K S D18. {4kl

FEASFEIRAE SN T SEXE LA o BT TU R A B T B AR AR LR R 2 10 F0 22 WL

D18-130
AV R E AR EAE S REEEM R

FRAIA Y, IS

1. R TR

TR R S PR I BAT BN ARE R L, BRI o AR R R REAR, A RIRIE
MREH L MARARS . HANE A ST AR T 0 72, Hanciose ik b AT i 38 8 F 454 5
BO N T aS A R AT RS ICE SRR . IR e B B E R 2%, I/ ZRHE
73T AT BEAS BUTUIRCR 82 B A 5 AR R Ui B R R B B XN AT LUK B 1 B 1t
TSR . HBX TR S R R AL R M AR 2 TR B, A R m Ui
AVRAE K TR A E R, Bt T AR N R A RERIE AR, SEEL T AR AR b B R R

NN EIGHRRACE 2 A F RE, AEGERRTR UL T, AR N H I P AR A Rl i — Bl ST, 4
FAEWZ RGO o (BRI NERABIRUIEAESS, A0 N RS- TR TR, Fa B N2 J5UR
2-8 . A AN A 1o B e, Vet R R (R PEALRE, T SCELIEBEEE B TR R A0 R R AR
FLAARRE YRR R R, — R 70 P R L [ Js T R I S E AR 3 B Ik B, 53— i R 2 Ik i R
TR 5o (E R EEM S, I ke Bl 2-aza-Cope FHF /R N5 A2 ok IS, 4 b /K MR 5 s 20
B AR RURLIZNOR LT 4, I WG & O, KRB T RAE i, SEBL A AREE A I R L R il iig
%

D18-131
BT 7 IR AR RS ERE 5 B R

1
b

1. AP EBEABA A TR

TRT A #E v SR VB AE R AR N S AT N, 4 3 S TRV A 425 1) SR 1) 2 R 22 1) 5 0 e ) 2
—o FHURIERME S T KX S BKEX R A, 2 — R B R R DhRe MR . 1%2K3R
T S L SR 7K DX IO 7K FRIRS B P A8 7K DX 3Eons K B HR R, R % B [E) AN [R1 38 i X o VAR 1) 22 e A e, £

X FET BB EAT NI T B A BER S, W edE R TR BBt T B E Ak e R
RIS IR SR R R A EE R . Ik, AT ST 57 5T IR 22 L IR VARG T PR 5 5 B R AT e
TRGWT, B 7RSS RS KRR T2 A B R TR S ISR, $2
T B SO RR M 1) 5 B TR B2 7] £ S PR R T e v BRI, R R T VRO AE e IR R T Hivis
e PR SE B ASAT AR e R S LB, SEBL 7 BT 9 ORI R AR S A R I DR Ak
kS P R AL £ o 70 R & 2R E Nat. Commun. (4 5 ), Angew. Chem. Int. Ed., Sci. Adv., Proc. Natl. Acad.
Sci.USA, Adv. Funct. Mater. Z= 13 F1], Horb 2 55 08 Nk m g 5118 30, BF 7R #% Science, Nature Asia, C&EN,
New York Times, CGTN &5 1] 5 845 SRl . HAZAH ER LR 6 11, H 1 B ik Bk,
JfaAEIEREARTHE. W EWH, HFEEE. SAEFETE . iR 2R PR e 2%
WAL

D18-132
RIRG Ll

AR

1. bR

B AR PAEAF LR IR K AT AT RE TP IZHT R B G N AE AP A B OAE T 2k, L5, dF/BESE . Bk

49



R E MR K S 2024 B8 R AR R K S D18. {4kl

2255, JXBRLE R — R R AT L DR GBSO T BERAIT IR0 1R B ORISR NIl 2 2 40 Bt i
3], HAEAERA R E MZh et By ks i O TR F S 3G NI T L Z 5 1 & obdkt. Horb, 3h
P2 A FURs BRI AN 56 AF N R i R RELT e Y, BRI I D S (R BELJE MR RE A5 TTT 32 )2 9T - IR AR
TLLLIN DI AR F, AMURENS N 22 AN 2238 AP RHIAA R e fit 7 BB 2, thREREh it Sl stk
RERFAPEFLESR Bt T ST R, H AT, ARERASERERALEOR Cine e, R AR G R 1 B
-LLANGE BRI X RIR LR MR R IR RGEHEAT R SRR, R SIRSHERT . 52U B0 A WL
AN R, T R RAUAE A RN FURIE (IR, TREENNRESE) RARLS ALy . S LA
TER S EIMARAT Ao BEAh, PASERRAE AT S UBARSS & 1007 AU FE 22 38 M R B 2R R 4E 2 R
FELRE RN, TR 2 RT3 12RO RIRGT e LRI AR Fe 4R it 1 s SR Bk . PRIk, DAMPRHE
ZERIRRNT FIBOR R NI R, DEMIR D TAR R SO R, R “TH AU B -0 2 - Dh eIt A0
HEB AR MR B B 2 2 B P A R B R B MR R G, ISl Th RN o

D18-133
JeIE4L 3D 9T B AR A A 4 T K B
Eweer, RFEF KM
1. P ERREBE AL A EART FURT [ AT v R 2R Sk 0

JelE e 3D ITENTHRE/KEER HL 35 P05 BRALIE BEAT Rk 5 2 28 5 F O O 5, AEBRAR DR | BRI BT
TRk L R AR RIS R U T2 BT RE o ARS8 N LA MUK O 7 BAT AN S I 8 254 L e
e Z FEHIHL ) <5 i A 3 B A il e 22 1) A VR RE AT AR OK AOBR A 1 SEPR IR PV . SR, Xt
3D TEIHIARNKYL, T REVIMLG 7o 0 R HE AR S 3D T ENPRIE OB AR AL T, A5 PRI et B R
3 5 S I UIRE BEATAE A 7 JE 0, EL AT B AR 2 B A — AR DAt 2 A 8 B K et P 5 ) 1 8 o
SR o E1xH H AT AL 3D 4T ENKIEEAE AP BT AN FH A AE B R BEAR . J1oA R REZE L B AR
LR R RENE B SRS R AL, S2 AR T SR E R A, AT LURAT 2 S SR LA AR IR
KB BIE TE AR, FIEE 7 7 Bt TR 325K A s 5 e 1k 3D T EIZK B BORANSS & K2R A T %,
L R M 2 A 2 R 7 D REK LIS, Wit D-A BIREiH . 2 HAB AR & 451
JER BB E DN LA RAFT At GG TEEB %S, RGN IT 17 H 15 B DR AR 1%
AEo HFdth, AN R B BT SR R KRB P 5 T HARF O DO REJE P, EUdE O eRr e . BRI TE ., 6
FEARFAN T DAL TR, HIPRER 1 OGEIL 3D T B A U B 7)1 /K B AE 2O6 Bon SR
MR BEFIEER . N TDRATERE LA B o AR 25 5 T (14 2 o

D18-134
Vi EE R TR R B LRI 52
FRuk A
L AL TR K

5 HARF AR R DI RERF PR JE R, Wit T A AR R RS ARL, BT T O AR S
s AR, BT UKERRE, DL T 57 ot B S IR AR AR It o R TR0 P T BRI R 1, o
MBI BOHEMMERN S . Bt 7R RR A T HA KPR B R AR B FE R R MOF 2
HEZAMEL RHegiaE MR LA L Oy BRI EL TR RIBCRERN SR IEIHMES 5 . it 1 &R
mPE R RARIR ST B KA RL, N SEEMRL R T AR A T B UK BR oK BN F S AN (B2 55

D18-135
D5 AR R e B B 3 T R TR R
B g+t
1. B TR

50



R E MR K S 2024 B8 R AR R K S D18. {4kl

e Itk BE R 20 T IR [ SR B Y b R A O MR, R RIRRRIE . V5 KAREE . KA
SR RROEAT IR . HAT, R TR RS 5 IR T, e IR S A R T
IR RE IR L . B SRSETE R SR 2D B, R AR IR T AL 2 U R A g R A A
FE o ARGHIRTTE, EAERRAE . B, BRI s SR (et ORI . A7 A RERE
WA AT P55 R, AR 7 TRV BORS AR 0 T (i, 2255 fAE—E Rk, Bk, =
TR e 73 R ) 2% T R A A T S e i 7 b vt A ek EE K 755K

S8 LR B KRR R, FRATHRE 1 3 T PRI i Y e o 1 v VB 5 T S . BN (D
TR IE L R FIVBORE s 0 AR R RS Rk B Db R0V 5 38 3 ) SRR B Sk P T s B 1 R
iR (20 “TRBUSIBE B BOR : R A R T B 2 SR8 IRIORUZ , TFR T T 70 3B mT i) 6 B Bk
TR O R A e P A E A DO BT TR AR, KR T RGN R E R A HOR s SEIL T — RS
P BE e 3T A T ) 5

D18-136
G AERD R HOR RH
e
L PEAEHA K

R AMERFEAT BRI JE AR, @ ettt A mmtEre e i e . JE I Ak
BT, CEV RS M AR Sl T s A S BV S Ao BRI, 2R MR o RS T R
e RE A W BV R B . DB EREOUH], B TR Bl s B B2 MR R R D 4k
0T RREERE, (AR T EMBHEN G, X200 7. NN R, RARZIRZMWTR
PIVE LR R B RSO 3R R 1 40 1%, T N AR BRI I 7N T 100 BRAIFE &2 A Rgit b
SETHII R I PR 2 — R M LR AR P B RS A A o 55 AR, ZE WM e i 45 A U R R A ), DT K
B EHERERITEAL » JIRIXTX — i, FATIFRH 1 — Fh PRI S5t 5 AL B S ms i % O R S AP e
HI T8 LR SO VPR S BEAT RSP, R M SR B AE BN RUE_ETR BB a5 . 3RATT i — 2845
UER, E RS, TR ERRRE RS TR A e, it D iR 7 AR

D18-137
it 2 RS BT 2 DhReFARL R H N A
T3, HIE e
1. =3EWEoTle, R RY:, AGHR 610106, H[E
2. MEIEARHEARE R E S0, O TR, Ryl 430070, HE
3. WidbREh e %, s TR FEHRTEX, %FH 441000, [

TENEEY RGOV AP, BRI T A B0 HURAE BEARRIR T RE 10 ARG IR,
WA BERR. RS, XLAEYIAPRRE R R IO LR IR AT HLEE 5 B AR, AT S ERAE
e FHEEAS (R O A 1 BT A PRSI N 2 RBE > A, KRR R AR RSB T SEBUAUBRE RE A 52T 141
ERE— R BRI PEREITLIL, WMBBR. S nsEohe, X2 H AN L& R aE g BEEiEse Bl
(1o 2 AEDMIAAACHREE I )R K, DB SR SRR RES SEIL s R . 2 D REVERIIAB AL PR IR R o
Aft. hrdd. BTRSMALENRA R TR M S A AEET B Bk, waaiaiid 2 REL
PR B UR R ER S BOR, TR S BAT 5 B AR RHEREAR G SE A 4 22 RUZZ5 M Dh e b4
BHEAL T AT RENE

51



R E MR K S 2024 B8 R AR R K S D18. {4kl

KA 2 RN, FUbMERE: FLmasS Ui ThRestkl

25 3R

[1] Jingjiang Wei, Zhengyi Fu*, et al., Adv. Funct. Mater. 2020, 30, 1904880.
[2] Jingjiang Wei, Zhengyi Fu*, et al., Chem. Eng. J. 2021, 424, 130549.

[3] Jingjiang Wei, Zhengyi Fu*, et al., Interdiscip. Mater. 2022, 1, 495-506.
[4] Jingjiang Wei, Zhengyi Fu*, et al., Adv. Mater. Technol. 2023, 8, 2200897.
[5] Jingjiang Wei, Zhengyi Fu*, et al., Research 2023, 6, 0164.

D18-138
Design and applications of superamphiphobic materials
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Superamphiphobic materials can repel both water and oils with different surface tension that demonstrate
excellent properties of self-cleaning and anti-fouling. These properties are attractive for both the fundamental
research and industrial areas, such as buildings, clothing, photovoltaic industry, or even biological applications.
Typically, achieving superamphiphobicity involves designing special reentrant or overhanging topography to
obtain a stable Cassie state that prevents liquids from intruding and wetting into material surfaces, even in the
absence of low surface energy chemistry, but it involves sophisticated fabrication procedures and low efficiency
which hinder the application of the superamphiphobic material. Therefore, design and fabrication of
superamphiphobic material with applicable features such as substrate friendly, robust, scalability and low cost, is
critical for the expending the application of superamphiphobic material. Here we would introduce the recent
progresses on the design and application of superamphiphobic materials in our group, including the design and
fabrication of superamphiphobic material with improved strength via nanoparticle assembly via spray coating
method, high transparent superamphiphobic material via the nanosphere template method, as well as the
applications of the superamphiphobic material in the area of self-cleaning, anti-counterfeiting, radiative cooling
materials. We hope our efforts can boost the application of superamphiphobic material in our real life.
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Soft-cone-assisted rolling robot with tailed wettability for gastrointestinal tract delivery
Shenglin Yang**
1. GuangXi university

Miniature soft robots have evolved into various therapeutic applications due to good adaptability.[1-3]
Nonetheless, the lumen surface inside body generally possesses lots of mucus (non-Newtonian liquid) and plicae
gastricae obstacles, which cause large adhesion force and greatly hamper the movement of the robot, making the
remote navigation of robots across complex and dynamic environments challenging.

To address the challenge, here a design inspiration is derived from sea urchins, known for their rolling
behaviors to navigate and surmount obstacles. The soft-cone-assisted rolling robot (SCARBot) was fabricated and
sealed with blood coagulation gel, creating a hollow cylindrical structure with drug pills loaded inside. The
arrangement of an array of soft cones with manually designed surface wettability allows for controlled locomotion
of the robots, significantly reducing surface friction and improving environmental adaptability. Under
magnetothermal conditions, the drug-loaded blood coagulation gel carried by the robot melts, releasing drugs at
the desired location. In conjunction with the magnetothermal heating effect, this robot demonstrates enhanced
antibacterial efficiency, validated by US-imaging-guided navigation in an ex vivo Gl stomach and duodenum.
Such soft robots with exceptional environmental adaptability and mobility offer high potential for targeted
delivery through lumens inside body.

1. M. Sitti, Nat. Rev. Mater. 2018, 3, 74.

2. X. Zhao, Y. Kim, Nature 2019, 575, 58.

3.Y. Kim, GA. Parada, S. Liu, X. Zhao, Sci. Robot. 2019, 4, eaax7329.
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DIERR Y, THEM, At
1 IR
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[1] Z. Ma, C. Ding, J. Li, et al., Lotus leaf inspired sustainable and multifunctional Janus film for food
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packaging. Chem. Eng. J, 2023, 457, 141279.

[2] H. Jiang, S. Zhao, Z. Li, et al., Swan-feathers inspired smart-responsive sustainable carboxymethyl
cellulose/polyvinyl alcohol based food packaging film for robustly integrated Intelligent and Active Packaging.
Nano Today, 2024, 56, 102272.
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RS TSRS A SRR MR A B SRR M B
FRL
L OISR ST R EE AR, WK OB RIS SO L, BIEA O T AR 5
SHVEBE A RS

J2 SR AT A A 2 i S L SV 5 2 1 R R A W Th e R 1) B B ) 2 i, L v e iR 2T 4
T8 R A5 1™ AL 1T 14 (Amorphous calcium phosphate, ACP) 13 5 2 19 (Non-collagenous proteins, NCP)
—HPIN R TR AT =AM OB R A RIS TR R NCP — 5T Al fa g ACP AHR LA 5
WA ERE, — 7 TS S5 B 1 AR A I LB G, R B S R st . (H2, IR AR
KHEZ I TR, B NCP 4b, IE AR K RIRAED 3 FAEET R PR EEEEH .. &
BRI RN B 7, 3t ERAMORMR eSS 7. R ACP HE#EE A ML MEA, HEIMK
RENESL . F4, BRIEADT W REHES —EHEZE 720 ? I ™ BA W YIS E T
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BEXF BRI, ARHRTOE I AR SM AT B R P B G 2 P B R AE R R IR UL RN ACP AR 1
R FENEE, FEEs G AN B — PR SO R A2 08 1) ACP (1% BR-ACP) X IR S5 41 4 P T Ak IR B
WML BT FRZIR T LR ThRE, TRATRNIRTL T AR R4 AW b i F8 v (1 8 A B8 2 A 42 1)
. Bl DNA-ACP i i BEAE 8540 A 2 BT AL S RNA-ACP fERFAHZUME R AT HEis M .

ARG REY, BRAMEARE S MASBERIE % ACP. ST YIRS R AL PER, T8
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I BA RS R AN LRI ThaE . EREEIPENIEE4R ST, ABIEOCLBLT DNA 7St
EEALTE R B HLE], JfIE M DNA BIREAR, BT 7R S A A RE 5T i0a 4k, Do BELPEAG AL B I 7
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D18-161
Bio-inspired Double Angstrom-Scale Confinement for Ultrahigh Osmotic Power Generation
Chao Liu*, Angi Ni*, Guoxiu Wang?, Pan Xiong®, Junwu Zhu**
1. Nanjing University of Science and Technology
2. University of Technology Sydney

Osmotic power, a clean energy source, can be harvested from the salinity difference between seawater and
river water. However, the output power densities are hampered by the tradeoff between ion selectivity and ion
permeability. Here we propose an effective strategy of double angstrom-scale confinement (DAC) to design
ion-permselective channels with enhanced ion selectivity and permeability simultaneously. The fabricated
DAC-Ti0.8702 membranes possess both Ti atomic vacancies and an interlayer free spacing of ~2.2A, which not
only generates a profitable confinement effect for Na+ ions to enable high ion selectivity but also induces a strong
interaction with Na+ ions to benefit high ion permeability. Consequently, when applied to osmotic power
generation, the DAC-Ti0.8702 membranes achieved an ultrahigh power density of 17.8 W m—2 by mixing
0.5/0.01M NaCl solution and up to 114.2 W m—2 with a 500-fold salinity gradient, far exceeding all the reported
macroscopic-scale membranes. This work highlights the potential of the construction of DAC ion-permselective
channels for two-dimensional materials in high-performance nanofluidic energy systems.

References:

[1] Liu, C.1; Ye, C.1; Zhang, T.; Tang, J.; Mao, K.; Chen, L.; Xue, L.; Sun, J.; Zhang, W.; Wang, X.; Xiong,
P.; Wang, G.; Zhu, J., Bio-inspired double angstrom-scale confinement in Ti-deficient Ti0.8702 nanosheet
membranes for ultrahigh-performance osmotic power generation. Angewandte Chemie International Edition 2024,
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Zhang, W.; Wang, X.; Sasaki, T.; Xiong, P.; Zhu, J., Atomic-scale engineering of cation vacancies in
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[1] Gou, Q.; Luo, H.; Zheng, Y.; Zhang, Q.; Li, C.; Wang, J.; Odunmbaku, O.; Zheng, J.; Xue, J.; Sun, K; Li,
M. Small. 2022, 18(24): 2201732.
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M. J. Phys. Chem. Lett. 2023, 14(41): 9167
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D18-P03
Bioinspired Transparent Robust Superhydrophobic Coating
Hang Li*!, Shuxue Zhou®, LiminWu®
1. Fudan University

Transparent superhydrophobic coatings offer the benefits of dirt resistance and self-cleaning, making them
ideal for use in applications like exterior window glass and outdoor displays. Nevertheless, low haze
superhydrophobic coatings necessitate low light scattering and light absorption, rendering them thin and
susceptible to microstructural damage when exposed to abrasion from sand and dust, ultimately resulting in the
loss of superhydrophobic performance. An anti-protein array pit-filled the SiO, nanofilament structure mimicking
the back of a lotus leaf was prepared for the coating in this study. The coating exhibits high transmittance and low
haze. Thanks to the protection provided by anti-protein structured silicon oxide, the coating retains its excellent
superhydrophobic properties even when subjected to 5 kg of water. The coating material is primarily inorganic,
providing it with exceptional resistance to UV aging. After 300 days in real outdoor environments, the coating
maintains its good optical and ultra-thin properties.
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Zikgrh, ARSI IR S TP R, REEIRSCRIE R TR AR AL 167%. RIE
£ 2000s-1 R NAR R, iz E AT REORRF B I 5e e, R 1 X RIZIAS T AR (ST /7. Bt
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Bioinspired artificial skins integrated with reliable human-machine interfaces and stretchable electronic
systems have attracted considerable attention. However, the current design faces difficulties in simultaneously
achieving satisfactory skin-like mechanical compliance and self-powered multimodal sensing. Here, this work
reports a microphase-separated bicontinuous ionogel which possesses skin-like mechanical properties and mimics
the multimodal sensing ability of biological skin by ion-driven stimuli-electricity conversion. The ionogel exhibits
excellent elasticity and ionic conductivity, high toughness, and ultrastretchability, as well as a Young's modulus
similar to that of human skin. Leveraging the ion-polymer interactions enabled selective ion transport, the ionogel
can output pulsing or continuous electrical signals in response to diverse stimuli such as strain, touch pressure,
and temperature sensitively, demonstrating a unique self-powered multimodal sensing. Furthermore, the
ionogel-based I-skin can concurrently sense different stimuli and decouple the variations of the stimuli from the
voltage signals with the assistance of a machine-learning model. The ease of fabrication, wide tunability,
self-powered multimodal sensing, and the excellent environmental tolerance of the ionogels demonstrate a new
strategy in the development of next-generation soft smart mechano-transduction devices.
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RAGENFRAEAT R EA TSR IR, FEE A R, NI TR K 75 BRI, (H2 7R KRR
TEAIRI A0 EIAR AT . (A TR, HRS P — SRV R R R 451, BB SN
KUl R AR E. ZHE K, FIFHEEAPHEL (metal-organic framework, MOF) [1)75; LR THIAR Fl4h
PR YPEREE, BT & MRS K 28 AT IR B P SRR AR B, DASRAS R R R K IR 84

AT K G LSO A i MOF-303 5 MOF-808 Wi fhsE/K MOF A1k, IR bLe 1 — & B K it
e, FEBTHHIIE T 7S MOF-303 A tREE/KARER,  Jfadid AR 150 115 23 & B2 R o] LAFA 2
MEEE, KA 3D FTEIHAR R UL H MG RUK > 26 E . PR ER, FHERKEHRER
MOF-808 ¥ 7 Eiii & T WK Ag /1358 T MOF-303 . EMRIIINRSEAE T, 9y AR 38 A i i@ v fE TC B
EA . WITH AT B 025 B ] DA RS , NIESL KR T R A S5 A

D18-PO02
— ALl S EE R AR O R e T B 1 2%
A S 2
1. PR AGER A
2. R

I YRR B 1 A BRI & e > 0, A T Rl RERE AR AR AR A RT ILIIT £ AT AN BOG TS RFAE

69



R E MR K S 2024 B8 R AR R K S D18. {4kl

MIBURMA R o R 4307 128 T A8 3R R M BTN E AR S B FH I -, 0] ok SO ek LA B 7K 28 S Bf
BE JIHEAT THFIT. oMEJE 4 70 BL R AR M FL 25 h 518.764m%g LT 560.447mP/g, 75 1 i, {5 (40%RH,
25°C) %M FIIBEAR = T 11.2%, H—EokRH S SRAE I B (6 AH AL ik 0.947.
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