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EYERRT SRS
FERC
HIF A

HARF RIS R T, R 2 8 SR ey . B, HAEYHEE —BERREZE
o, ARG 7Y AN . ik, BATARERAR, P T BT R A S O R, R
HADGRA AR . 2000 £, MG 7R, FERFRHAI (RORD hal 6 il 2 ¢ CdSe &1 5. 4k,
HE 20 B 20 AR LD DA S T R T R A R, EEE S T A R A E 0, R AR A
R R T . R, S AR AL G B AE R R, R T BRI A T SR
A, ZIE T RBE T S BR BN Brus 2 sUAIBCARITER K o ASDORS I R4 1L 15 HH A SR B TRl 98 13T
ZL4N X Ag2Te B 1 i, MM HOSKE BRI 20 FHE 15 H% 5 06 R IR B[R] 14 s 21 3 A e LA 1 37
MEET . R, WG 7 E TR BRI RE, SEOCITZs X (NIR-ID Jeok R4 S
FEoE A A HAR R IR (67 LR . MR E T Rg5 i st MRS IR, 95 S o 17 &7 /i 250°C
R A BN T R AR BT Tt . K R e VEH A, SEEL A RRE SR T RO RO Sk
BrBH (2T 200 25 & &7 AL

D23-02
AR RS R B S IR R R AL IR R
e Ve

iR K

AR URAEAR 2 IR FE SR 80T B SR BE R TR AL, LR AT g iR T80T B TRUTT R S AN S B A =K
S, TR LR K 258 (SeNPS) T 7T o BA TR IR IR 2B AR s, Bttt BATHE A R SeNPs, sKBL
FEUELR 2, Y/ D BRI R o RN RS 1 LA TR A B i S R VE (U RS R 2R SeNPs - e ke i /8 #0351,
S vE R RO T UM E A R TN 3 o Ak, FRATBEIRER 1@ SeNPs 15l 2 FE PR B0E B 481 4k
G AR GLNIBOR e B0 R T7 S S IR IREAUN T, R8s H e 07 75 3 (1 S Be 3] (4 731 B

D23-03
AHRRRRINE BB R R K ML ST I
(RS
R 5 R RER

M SEERA ANARAE O MV BRIR YT BT B —, IR G 40 4, HATENREHELH 400
T3 BB M SR NIRYT, BEETHAEL) 500 5 A SC. B SCARIN ANARRUR T A2 fa 0 U8 s B
Hidar, SRR _EARIRPEBEAE B PR AR« B SUT AR R GG 300 P s Mk ol A S A 558 2R B0 9 R R 2 I KU
2B RARIG T ROR . FUHIA A, & H Al AR R A RIS 52 28 AN FL 4 R o A2 i 8 A 4Ll AR B R I Re
AECLSERUR IR @, 3T 10 EK, BBt BN SE “ M8 SOOI AR S AR HAEBE” KilE
e, DURAR M E B AN A PR s AR BN TR 2, B IRT N shRefi e st B, R R
AU B A — LA (NO) BJlah 714 D RE AR RIS SCARER B A RE, SEBL T SOOI £
BRI FF8: RaE . PSR NO, WS ALIRIIN e L st e Mgyt o g 2 i (2 3k P B2 2R 22 L)
fE. fEULILALZ b, PIBNRE— P Z5 G IhRE ) T REIREOR, R BAT RS A VR A SO S B L A
PG R AR I A GRS B AR A R T — AU E SR, A RO R ST AR Bk A= AN S ) A A
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[ SN

“EEEE SR (Aggregation-Induced Emission, AIE)” 44Kk B RES KRG . RV
VBRI A AR e MBI R SRR A, AR B T ARRBLE AN 2, FERETE A AKiSyT
O OR T RAFRIR AT R[L]. SR10, (EAERRE, KZHAIE 9Pk R R /T £ R LB e TR ARES
FATE, HOFREMBIT, HREERYPUIREE—EREN S 728, BORESIRF POLIRE &5 )
SREG K, T BRI T KA R R e e R B B ST D REAR T G A i . R, 9 R R
AIE KA EE A R T BB AT IR R A5 [2] - I AR, BATRBA BTG 1 T RINAIE RS AIE 40 F[3],
HHIBI PR ZEEMA RGN, SLBLT RSN B EA S SARILI AIE 40K R 5[4, 5],
HHHAEFEESERIRE T EA MR TOCRE RS, R T RS BB RO PHEM T G
) 1R IT AR P IR N L T 52 [4-6]
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Ly
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WEFE H B BT PR 2 R 0 T R 2R G R Y8 97 () — Mok BURG TR VR T I VAT AR 4 52 R
PR SR PR 2 PRI DT R OCE B 2 . BT M 2 ST ) ml S AN RS PR AR ORAR B A T
HIR AT RL S #2280 1) BN ARSI e ek AR B A BB — A & SR i) SGB R jie — o )
EEFRE AR ST, (1) HIARDRIAN 42 a8 Fa A R] ) FRTORG PR, (20 FRUARORA s AN o 2 4 2] f1 5 DAY B #8 2
FORHEEM, (3) JLAE, XTI IE T A IR M I 7T, BT K BRI BN PR A 2 S0 50 UF (1) B 1
BFF R AT AN 35K BRI /N RS R AN A 4 R P o LA B R

MRLS J73: (L) g B AR AL 5 Ja RN () F4) 7 TG B 1) R, sl Hh SR 5 R R (R B 2H 6 070
1F PEDOT Fl 4 J& UMl 2 (B 5| N T HL . R G R AE YA M ) ST )2, 1% 54002 B PIN-5NO2 B . (2)
N B AR AR R AE A A ) SRR B IR R, R ST PEDOT:PSS 78 W M B8 T A71E N I¥ H 2501 % 2 1)
REZKEEIE, MEEEANEZE. BiiG. FPORGRIERRE 1) 5 A A R B KB o 2 LT . (3) B R /N
AR A RS FRRe, FET 0.5Ba(Zr0.2Ti0.8)03-0.5(Ba0.7Ca0.3) TiO3 (BZT-BCT)4ik £k F1l PVDF % &4
(1% . LS5 e ) A B S i BB R P VR MR IR R L. A, FR R T TN SRR R
I T e 41 B84 5 F /K e K FELHTL(HENG) A 75 BIX 5 T 2 3t Fie T AL o 7 o 0 R 2

Z59: (1) Au/PIN-5NO2/PEDOT HItR RA siAE /1. DUBRHI Bk ERE . DR ALk, Bk A e
PERI AW ZE M, FFE—2DAEM T Au/PIN-5NO2/PEDOT i Ji Jiii H, K (ECoG ) 15 & At i R b fili 42 M 1)
A AN BN J12 . (2) ZIhREAKEERE A BE7E VR0 21 E SOl bk FROkG B TR R 5 KA LA, FFRER
B YRS IR B TR R 2 S B RS, TR E I SRR A . (3) R HLE B K K
MURT LB AR M 2 ids, = A iy v ikt T DI I Sz A58 75 U AT gm AR, S AN Dh AR . LA
KR AL E A2 AT, B R NN R BEZ0N 30 um (9 AR R AL, REhSEEL T K R AL B A E
BEA . AN, 7E HENG 23R~ 1.5ecm =<1.5cm <1 mm, /5 IZ a5 R 0.3 Wiem2 [ iBa T,
HH] HENG P2 AR RN 1.6 mA, 518 KBS 2 s 0% Al . DA EE R 51 i i A B itk
KRR, 75 P HENG 4128 A2 Yt H ke B0 7 b 22 0T {12 28 400 B IR 7 A 4 o) 5 R 5

it (L MR S HBPERER IR (G- EEMIVOEJuRE M A=, 1 9% PEDOT 5 & J& AR kG FY, JF
JRIRZAZ AR PRI 2 B A I BLRRAE J1; (20 NFHAIRZI. S RE KR R SRS B AR
PR LS 2 AR AN S E M A I R R G, MERRE M R B (3) TR MK /N
AL ARSMZE R ST AL AT g FR A SRR, KR T — R FI/NEY ] RN 75 I e S s PR AN BE 48 K L 31
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(37
HL KA B

VRGN T RS BT MR AR AR R T A2 AIOR T ke, FHRIUH B K 7E N FH A
T, WATE R T — RINZ DIREREVEGRIZI T IR o B IRARIE T 5AH Fe5C2 4 K UL i) il £ 7
AL, FERIFESCRIRTT hEE, W I RN EY A ENE R U1 2 DIk iR4Er FebC2-ZHER2:342, H T-Hi3t4k
FAR(MRI)/ 206186 7 Wi 288572 (MOST) . FF 51 FEEFDEHGETT (PTT) [2]. N T — B IR AR TRk gk
WURLE AL YERE, M T R R T ALK Cu@Fe2C@mSiO2-R848-1CG-AS1411[3] A1 1] L 4L 44 K fifg
Ag2S@Fe2C-DSPE-PEG-IRGD[4], TEITZLAM X (NIR-I)Z% Y AE M MRI SRS 51 ST, L8l T PTT. 1L
3159697 (CDT) S5 HARZ W [RIVETT o [T, 1) R R G KA AL 22547 386325 Ty R AN G 96 T B 58 Utk
A3 AT 6 pH XU B RS AT UCE 909K i 28 DOX-1ICG @Fe/FeO-PPP-FA[S] A2 J7 4l FeS-PEG-CAI[6],
I MR FIZOG UGB UGS &, S8 T 2005 K Ra 7 R T A 7], 25 ERmR, AT
R T Z M2 DRt RIVE IR ST VAR RS, B ERALAE A BN S RIMIRIR T, DAHES R 44
DRI LE 12 ) S AT 5%, I R % A B4 R 8] -

R REVEQUREH . SITIRE . AEPUKEE . 9IS R G

RPN

[1] C.Yang, H. Zhao, Y. Hou, D. Ma, J. Am. Chem. Soc. 2012, 134, 15814.

[2] J.Yu,C.Yang, J. Li, Y. Ding, L. Zhang, M. Z. Yousaf, J. Lin, R. Pang, L. Wei, L. Xu, F. Sheng, C. Li, G. Li,
L. Zhao, Y. Hou, Adv. Mater. 2014, 26, 4114.
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W FE H 1

JiEm AR EL. WP (ROS) 1 BB G e 40 i ik B SGis E 2OEME i (IBD) IR AR &
HHRSCBEE A . SR, XU ERDN R 2 (M A B, 45 1 T80 F BT B R PR RS A R i S ALE
JiR AT, AT AN 1BD (idkfe, Hnlae S8 B kA RItk, e vh— TR B 2540 DA i) R 4% 1 18
SE B B[R] IR S AR IR P 5 T YR 97 1BD SRt A 25 3

DI IWIRr

1. ZnPBA@YCW (1l # 53R AE o I 2R AR BE IR £ S B A il 6 1 W9 KB (ZnPBA);
BR B V242 B BEAH ffL B (Yeast cellular wall, YCW) ;s 5 @it 357 H il 4 B ZnPBA@Y CW o 8 137 i FL 8%
X SPERATH . ShAOGEUR . S S - 555 5 B B8 55 7 VE R AR TSR AN G5 34T 4347 o

2. Z AN ZnPBA 9K ROS VHBRAE /T . FIA T A etk (ESR) il ZnPBA [#)-OH iF
BrEE 7 8GRI PEAS ZnPBA (128 S A A LA i 7% 12 5 T8V S8 72 ZnPBA (1)t S Ak AU Vs 128 o

3 4HHLZ T AL ZnPBA@YCW Hia b hi 8 e . KA CCK-8 i%. 4HAuFEE G ta A DCFH-DA R4
fiE ZnPBA@YCW XA ARG VER o BRI S yZ R B 56 CELISA) W iE 25 K143 WA L. o

A F8 ST B L B ) R PEAS ZnPBA@YCW fE4K R BIANZEFT E.coli [9fE /1. ZnPBA 5 E.coli
FL5 & 5 A I 600 nm AL (KW AN B IS AR IS A AL ZnPBA 3T TERE .

5.1BD /) BIEREAIGATT RCR AT . C57BLI6 /B H IR 3% SR AR SN (DSS), #4247 K, LA
FEM 2 /NRER ., 45T =X A RIGTT G, AR/ E . gl K EAERY) F 55 H Pl ZnPBA@QYCW
TR @l B A BBV RIS 16S rRNA W 755 7 48 7R ARG T ML) .

W45 R

1IN R ERIR ZnPBA@YCW, Kif2%) 4.3 um, YCW #h5e A ELZE LA ZnPBA 9K ik (fldf#.
80.4 +2.4%).

2.ZnPBA 9Kl Lk FE AR J7 305 R ROS («02—, H202, «OH), FEEI MR ERE S

3. ZnPBA@YCW 7E44 A A1E % 0 AN R B R AT 4

4. ZnPBA@YCW eI LPS/H202 175 S 4H A a4, RIS 4f] LPS 155 S AR 48 IR 543k

5. ZnPBA@YCW 7597 Ja REE %42 IBD /MR IAEIR, A ZEMHE 4 K1 TNF-a 1 1L-6 73, FEAK T4
R RS MPO FIl MDA, 525 41| 2 SE (5 5 il R AH S B H P-NF-kB p65 il P-IxkB-o (131X

6.ZnPBA@QYCW #2 & T £ Fb i 4= B (Ruminococcaceae, Muribaculaceae ,  Lachnospiraceae ,
Akkermansiaceae)I=EE, 9N 7 CEIRERI 2R, B RIK T I E R FEE

ghie:

KA YCW h3E ZnPBA YK El, BT il 4 —Fiolr 2L S5 B 477 A IR 77 ZnPBA@YCW .
ZnPBA@YCW MY Ge kG HE TR A AR B AT 3 B ZnPBA 9K, & BRFEE AL KA i, ik Re
HHSEPER. RN T ROS-RIEEMEIEH UK E 8 L )5 T, B8 7 b, M L
1697 1BD.
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TRUGKZGY A TRRIB T RIGST
A
JTIMBERER A e o2 TR S

RMIBMERTTR (RA) RE—FPEIFIR K . B B SR 0 R L R E B S BV E . RA XK
N CAGERIRAE ", IR IG 2 FBIREL1 )Y 50%[2], 24 BRVE FI N L S BN . HilT, RA KIZY)RTT
DysR s B AE RS EIERBT B RIS 20K AR R E I o SRTUWT A 2 RA VR TT SIS AN — A iR Ay
i R R REA . PKIEIA TR RAEIE 3R RA 291016 T RORAIR R H 2 RA 877 SO0 5 T R A AT A
%o Bk, ARBIBCK RAVGIT A SARSIT RGPS, Bt AR X RA IEABTRAIE 90K TAE
WisT &G, EEMNLF=AT5HITRE: (1 Edigm RA RIS TR ISR PRI EReR, A3
SRZGYNETT RO AN EAC H 2550 8 S 2RI E I B 80 (200 T RA S5 5 1 & B S BE A S b AT 1 4%,
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I B S5 N FOIE G B S SRR R s (3D S IR Tk LR 45 ) (R A e B S AT %, SEBL R Gk
)3 O ) B R RN, B 2% T RA I RGeS iy T AR -

D23-10
ETEVLSAREMHEN LI CEERRA TR
FNEIL
KEFE T K2

AR UIEAR 2 FIURE B SR 0T H B SR BE R TR AL, LR AT g eR FB0 T B JRUTT R S AN S B A =K
S, T RE BT R AN K 254 (SeNPs) IR 7T . AR e IR (K A AL Rr 0, Bt AT BE PR SeNPs, SEHL
FEUELE 24, el D BERIE o (RIS RS 17 B A 8 P 5 i IS4 P PR RS W 7288 SeNPs T 5 AR e 400 i L35 »
S ve bR O T SR E A R T 32 o Ak, FATEIRER 7@ SeNPs 15l & FE R B0E B AR/ 4k
G R GEITBUN 15 RV R TT S S G R AN T, 48 s FL R T30 T 75 (0 e e 4 (4 207 B

D23-11
T [F) 1 245 SR 3R S 3R A% By T Y 32 M E I M L B 234
TR 1*, BAEJE 1, 5kiE 2
1 W RIS TR, B TR EE S =, =, 572025
2 E R B AR RS O, AT B K e =, KR, 130022

BEE R D, Rl RS s I B LR, AT ARG R AR A AR
MAZWHRTT . LG T 8 2OV R B i, 5 SR, TR RARRIE 2R A #R AL T L (1
FHEFJEALRC A, PERGRANEIE, (55 A FsE, HEU 0N SO S NS5 Ir) il R AR 1 m] 5 A 2R
SR S, Mz S ARG 1525, s Ithiskdh, BAT LW AEMAREE, (55 RBUE,
FesElk, DAL E, HEAYETESE.

VR TR AT Tl R RARRAR AT I R OCERL E R 08, WM&, ahilG . Thee
UM B AR IR 7 AT 7 — RV L, IR : (1) 052 B S v K B IR 387 1 171 1 350 2
PE. FRoE e B A AR R E R, ATFR T — P GR-F B B MK
RS, KB LA Cu-J5 btk 1 4E, RIHRRIOAMES B PUsK. PrEfMAEymEaEE, JHER
THHHFARRN LR DL, O EILS. BUEE 54 SR R ERERIJT & % /1 (Advanced Functional
Materials, 2022, 32(48): 2208024). (2) it e 5HAPMSE &, nI LASCHU #2480 B 15 3 1) e I 25 20 3
R GHENT, ET B B AR 3 DLSEI - P [R) VR 2 B 11 iR ) 2 B R AR, BATRE T —
T 3B L > T A5 BT LB KBS M 2 AR IE W . L SRR M AT (SR, T A3 /KB B R AN
R TR R, I I A R AT I8 A% A 20 PR 42 AN ORI e 2215 5 1 s (9 BV )
(Advanced Materials 2023, 35(9): 2211159). (3) &%} H wif AJ % 5 e 7 A% 1k 2 T i 25 T TRUSCEE A 5 18
AW E bR SRR A5 5 0B 2% DL RSO TR S5 7 T Bk, FRATIFF R T — PB4 1 45 Ak
AT E R RAR NG Fr, TR S SERREE . WM IE 1 AEDhn £, W REE. Mg2+A1 pH {H
(Advanced Functional Materials, 2022, 32(48): 2208024). (4) FEf K Em B A YE AR, Her4er
BRESGE — BEAERRE . TRATRE T —M S =80 mT Y R BT 324 Bl s v A 21 2 1) 2% 38 SR
ST T A AL, T5 0 5o IR T A W ME LG 2205, SEPG AR 4k AR L KB RRIR ARG Rf g 1]
i) 3 HH ELA R e e FOATUSR R PR R A 20 4, R A R S SR S B 526 BLA R IR T 4 4
M. BiZMIhae, d—PRoR T HA TS, v ik s BB 8 193 71 (Science Advances, 2023,
9(42): eadj5407) . X LLHHF 7Tl FARIE T THI AN A0 22 FR B ] 25 3R 2 7 (S A% JEAST U R B AR B e
(IR FE RN R
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D23-12
HAFMEN AFTAIELRBHI
K| F>
AEERU AR K

TN F AL 2SR AE LE AR AR 9 ARG B SR R DG B AR BRI, G PR VPAR B RS DA B ) 5 3 )
WP TR EEER . AT, HATREE ARG RS AR SHAR TR EME, FETCERIME
HREE

BAWRE T —Fh A ZABH B S M R 1% 18638 (Tissue-Adhesive Piezoelectric Soft Sensor, TPSS). %%/
A5 H P AMZ O BTG AR BTG DUR B 1 (1 2 S ORG R /K BB RORN g - F A 4 ThRE 1) FLAR BB . JEHR R
FRIREI A 12855 (MEWERET RIES) FHioAmES, TR BRI AL A oS R 72 8 3%
THT SH 48 5 A 2 A (1) e 2 R RS . TPSS R I R A RS M i MR, B 8.3V kit . it 6000 &
T FaE M

VS a5 R KW, TPSSIH & R MHE M R A g AW ki, o LLRRINE 1384k 4
TPSS e B I M A iy fi5 ] DAREAA B M 008 124 ke LA 1 S BN USRI A APk, Al 3
FARIEFE P (1 JFE AT I B A SER IS I . 128 5 TAE M B B T — RN A B T RS % .

D23-13
T/ T RS BN LR B AR T
i 5 55
LR

/N DT 4 SR AR EAT 22 B s PEA T P A TS 1, BRBE TR IMIR R B (TMED SEIRAR (A0 TR
J7. R/ ERACKEEMAHLIBIERE )08, BN IEIRR R H 25 RE . KRG IE MR RsE
/N R AR, XTSI R R A HIE R . TR, DLEA R R R 4 DU 2 HE
(AUNTPs) HIA] FAfi ik L nh bk 4 S8 A HIELE (Fe-MOF) Jglkalth, Z2» 5wl sk E/MA (PO Ak
NEE A, T B ZGEEME (CAT) HEEAY) (POD) XUBHEPER 2 ThREYKEE, SCBL T X FLARE
BRI ALECAIRIT . (1) LA AUNTPs D EERE, @ yiBUE /N Pt JRE B EGR IR808, M T
AUNTP@Pt-1R808 44 K, A AuNTPs [ R e BEAER /)N Pt 1128 CAT/POD XUBEEE, SKHL 1ot #
BIT (PTT) AIESRIIIEE) /1i6)T (PDT) MEMELAIRIT. (2) DL Fe-MOF Jykati, i &1 & bi A AL
filf (GOX) FHAAIEE /N Ir, FEE | Fe-MOF/GOX@Ir 44K 1, i id H 7* H202 MIZL IS 12125 CAT/POD/Fe2+
ARG, SCBL T BE5R T PDTHEALELAIRYT -

D23-14
T [61) 5 BEVR T PO e B R 5 e L Y 22 R 2T 4R 6
WRAEmRL> L B
g AT I K A P 2 B B T R R

Jif 8 A 35 (Tumor microenvironment, TME)IRZS 0] 23 52 M S 16 79T 20, 3 FIREFBR 8 ) % It
PG TME RZS, A 2RI E TN G2 VA 77 3. R RE AT 0 THRE RE S R S % TME, H2,
BRI B T EREF I RRE MG 5 b T 22 IRAS, AT B AR A 255, FRREEREL.
FIELZ R, i N 2 oy PR EHE MR IR b FR BR, 78 TME PIRMERIB N SRR B0E, < mmiigE5s, B
FRFERABEEE . 245 N1, BEEhAENEI TME #ma R 2r FHREF ORI TR 1/ o AR T —
ZRYVERE N (0 2 B THREE, ATEE Y T RIS AR K S S B8 VA T A S 1 4 1A B AT 18 A 2

6



R E AR K 2 2024 B it AR K & D23- % BE [ 2 bk 5 524

BT, RN R T AL T Sh A WA T SR g 7 T EL-3]. 1D B, AUREA
T R A B O N AR R (DOX) AT ETZ, i 1AL 51 S AT D3l )R T kS PD-LL
R R (aPD-LL), RESETF T IR 4], SR EoR, MR MM BRI DOX LJT RE
RIS Caspase-3, WA s J11RYT 75 T MR 4l i 3% JEPESET: (ICD), FEUBMEA (CRT) KEnd
FAEBEA Bl (HMGBL) PRl I Rds TR, 74— Mz 3 M ivEE S, (2R SR
fifi Je CD8+ T ZHAE Rk, 37+ T TME sHHiis CD8+ T 4ufa I L, BRI T 551 T 40/ (Treg) I ELH,
WL bR S AN IYE TME,  SEUMR S R IO 0677 . 2) ik, T PR ER- (FRET)
MBESARUEE (MRET) £0K, AR E | HBUREE B M SR 2 IR 77 4R%E, B/ MR AR B,
Kl B W RURIIER (MR AEZLAE (NIRF) BAR AT LR RS T R R Bt 77 2. 3) &Ja, AR
P [S] 2B ERE T AKGYIR G R IRTT HIERIE, RGVEESS 1B 9K 259075 5 240 M £ T 0 24 R ek
BIT I Z PN, QFEEN T eI RITE . BORUARSE YT ik GUKMEAIT I B3I E.
T RERRITIEA R TV, R T 9K 250 5 IR S5 v o Sos T I 1) PR AR T 5%

[1] Wang Y.; Jiang L.; Zhang Y.; Lu Y.; Li J.; Wang H.; Yao D.; Wang D. ACS Appl Mater Interfaces. 2020, 12(30):
33564-33574.

[2] Yao, D.; Wang, S.; Zou, R.; Bian, K; Yuan S.; Zhang B.; Wang, D.; Chemical Engineering Journal, 2021,
420: 127658-127668.

[3] Yao D.; Wang Y.; Zou R.; Bian K.; Liu P.; Shen S.; Yang W.; Zhang B.; Wang D. ACS Appl Mater Interfaces.
2020, 12(4): 4276-4284.

[4] Yao D.; Wang Y.; Bian K.; Zhang B.; Wang D. Biomaterials. 2023, 292: 121920.

[5] Huang, Y.; Wang, C.; Chen, Y.; Wang, D.; Yao, D. Acta Pharm. Sin. B. 2024, accepted.

D23-15
ET PR R R KRR IR T
RICRE*
R SR W TP

W7 B TR S TBOT VIR ARG ST i e AT T B, BORBEWS A ROEK B 7 i, (HFIIN R
GRBEGR T ENEREIEM, ORIER 7 BB AR R, R HIT A R a8, Lo
PR IRIR H 22 IR U 73 oK. IR, SN PURER AR R, BATREAIR I T 9R A& iR
JOBTREE, B I A B D) RENE 9K AR S 5 5 1) 2% 2 IR 28 SN fih 5 A 2 S SR AR 25 1 (1 B LR
YA N A MR E A PO Y B, SEBUN IR RS R R0R T o T AR NI SR T AL S B A4 &% b
ORI T RRIT 1 RGEER AR, S0 JFUR R B Tt D REVE QK 25 W UL fi e A 2l B S B2
Py D ARFE A 2 s B PR A B AR SERUMR KRS HE VR T, HLIB I AR R AR R S5 4 55 D) e v M2 i e
71, IR, SemEiinsT ReE, RIRHEE R T BOE AR R RS, bk 4 Skt
TR N o

D23-16
EHERIT RGN SOTET, WS R A RSN SR BT
i AL
LR LT

UTEESR, iR G ey T i R ELAE I PR S (9 R R 3RS 1) 2 RIS 0T SR, = FATEFLAR
JE& (TNBC) AEJy—RfEl A 1 S Be e i, SRR (% S e B AN S BEH R A 558 (TMED [RFRH], 1€
IR GBI ST IR NATI SRR ZE o BRI, U{RTAE A R S PR 4 SR B R AL T S [ I S 28 S B I T
ME, &I SR PUIE fo BRI F S TNBCHUM R IR ORI RHE . ZE T RRIRES (CaCO3) KA R R
GFEMIRAE, AWM T —FhCa&MnXUE T AL YUK (CMS) , —J5Ti,  HIFCMSH MnfiE
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WA, ATFEN BB H K (GSH) HIWHAEMROSHIF 4. B —J71H, CMSIE RSN KRICa2+Htik, W]
B RERACa2+Id &, MM —PBOREMREE, (Rt R i gkt e, A, CMSI it &% fif i s s A
AIMN2+175 53 (I STINGAS 518 BREOE R MLl e R ke, (R MIB A S E R ZH i (TAMS) MM2EIM1E AL
WAk, FEBBEH ISR (DCs) BATPUR Ei%, PSS TR 400 (CTLs) £ R
PRI 27 b, AR T AR 7 S 2R A TR 5 50 R e 3 SR 30 5 Jfr g G2 Jir P 10 2 S e Skl E TME,
T B B PR S e 2, N R TNBC R VA TT $2 68t 18 AL A o

D23-17
SR F ZIFEAIEM EHE R AL A Rl =B R
fkgt . R
Hh R 2 B R IR R ST

KRG 7 — P 6 RS2 ThEEREE (CCZ), FIkBPGHEE BRI ATP. B2, #I4&T7TAFE
155Kk (AIE) M5 W A58 64 7% (CuNCs), it JE A7 f1d, ¥ CuNCs 3 3E7E & @A HIHESE ZIF-8
W, SR EOERBE AME (CUNCs@ZIF), HT ZIF FIasE/ERAE 2R, CuNCS@ZIF K7t ik
& Fall CUNCs 1) 4.29 £i%, FFEEHER T CuNCs zdefase k. #t—Pol NF R INEERE, il
H IXUR SHRER CCZ Rets bR g . ATP 1 5 20 YA B AR 1E, 658 e Al LL (XU o6t ATP (A
R 5A 7.5uM F1 0.2 uM. Ak, SEEita i ATP U5 I M i 3 (0 38 Jg 5 45 (0 P AR a1, WSl
ATP [ SR, X EREERT ATP BA B R e, 7R SR it I i B 7 R AP RR T 77

D23-18
R 1) 2 ) S L5 SR AL SR oK SR
Bt BT
L ARFR AR A S R TR
2. FRUR SRR A Y e st B e
3. M AUK R B

AR (IONPs) FEAEN R U8 A T RE (S AT See DASRDTIEVE . #arfidid . T -t
I E S K BGENARRIME G T, EFEHINONPSs & R Sk R (1) P )it SE # A — e [ JR FR P, BRzmm =47
SR L IREYE . TEBR 2 18] N AT BB U, , A B NIONPs & G FE A HERS f1l . Pe it e dR THER 11t
BRI RTT R o BRI 2 8] A BT V255 4 MR FH 400K sz I 2455 s Bt 428 1) 3R 94 2 B SE IR AR 0 st R 2 AL
o ASCEFET IONPSHI RG2S (B B, R8T H Hir i % 7 g PR ) 2 ) S 87245 1] £ IONPS I 56l , 5 7E N
DRI AK S B2 AE A B IONPSIE A2 HH BT R R AF I B A e RS, b HE s o A B AR e A A 2
PEFISYT RS [P IONPS

D23-19
LA I8 E 40 M e L ) 2 D B S B A R 1
TR
HHE R

FOHNOHER — N B BREN. THZENNREG AR S, A0 ALE S L. 5k
fivk 2 Ja, PN EIRTEA AT BE S ECONUEESE; JFNINES, R RESE M4 S 30 X Bl AL Ho2 il
B Lo RS TR SR R RCT B (BT R AT R A JBEAK 1 3 3 45— A A B (R X

D23-20
2 IREGIRT B R SR S BB ST 5T
SN
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o R} 2 e L e R ER T 9T P

TR S5 E RN OOy tH RV N B A AR R HE RS, 7 B U N SR AR SRR . BEEIREIR S
GRS, BN PR AR IR (192 o3 T oA SR A0 4/ A7 B o J85 T B i 2 1) 5 R 49 K AR 0 B )
THIER SIS T BB T2 PR XA E 2 R0 . 5 R 2 T SR AT AP R AE TR B8 i 7 2R 4 K3 s
KRG TR R, 5 B A ] B G % e S B4 R A BE 1K) 2 Th REAN KBS 25 AP Rt il 46, JT JE 2
THNAR AHTCH R SKE A RS G F T HoE s, H Bl RRR T I T, B
9100 g 25 B R0 G 1A v R T SR AR RSB AR R S 3

SR

[1] Jie Shen, Ming Ma, Muhammad Shafig, Huizhu Yu, Zhengyi Lan, and Hangrong Chen,
Microfluidics-Assisted Engineering of pH/Enzyme Dual-Activatable ZIF@Polymer Nanosystem for Co-Delivery
of Proteins and Chemotherapeutics with Enhanced Deep-Tumor Penetration., Angewandte Chemie International
Edition.,2022, €202113703.

[2] Zebin Yang, Yu Luo, Huizhu Yu, Kaicheng Liang, Miao Wang, Qigang Wang, Bo Yin, Hangrong Chen,
Reshaping Tumor Immune Microenvironment Based on Light Activated Nano-Platform for Efficient Cancer
Therapy., Advanced Materials.,2022, 2108908.

[3] Zideng Dai, Qiuhong Zhang, Xiaohong Li, Qian chen, Jufeng Chen, Miao wang, and Hangrong Chen, In
situ forming pH/ROS-responsive niche-like hydrogel for ultrasound-mediated multiple therapy in synergy with
potentiating anti-tumor immunity, Materials Today, 2023, 65,62-77.

[4] Zideng Dai, Xiaohong Li, Qian Chen, Yutong Zhu, Zhangpeng Shi, Xi Deng, Chen Wang,and Hangrong
Chen, Injectable Responsive Hydrogel Delivery Platform: EnablingHigh Tissue Penetration and Sonogenetic-Like
PotentiatingAnti-Tumor Immunotherapy, Adv. Funct. Mater.2024, 2313723.

[5] Yutong Zhu, Tianzhi Liu, Xi Deng, Danli Sheng, Jufeng Chen, Yichen Kuang, Zideng Dai, Hangrong Chen,
Ultrasound-mediated intra-/extracellular dual intervening effect combined with all-trans retinoic acid for cancer
stemness inhibition, Nano Today, 2024,55,102207.

[6] Xi Deng, Tianzhi Liu, Yutong Zhu, Jufeng Chen, Ze Song, Zhangpeng Shi, Hangrong Chen, Ca&Mn
dual-ion hybrid nanostimulator boosting anti-tumor immunity via ferroptosis and innate immunity awakening,
Bioactive Materials, 2024, 33,483-496.

D23-21
A AR At 5 R R R A
S
Beijing Institute of Nanoenergy and Nanosystems, Chinese Academy of Sciences,

BT LA o EEES F AR FE LB AN G5 A T 3L T 2 A AR B, M SR AR T
B A BV R [ - [ R [ - T A F L, R I BR o ORI AS A AR TR O R R A oK R AL
(TENG)HIZEH BT 1 IEVEWE FC T BLo 87 7RI AP RH 207 S5 A AT B R [T A ROoxt B2 i L O 1
PU, BEmde T 2 N RSB R A ERE R A, IR A R BOR, B TR M DL L 1AM SRS,
B T P R g e Y JEE A LV . R P B (0 v HH L, E TENG [ ZhREAIR & T3 T8 1 K i &
U AR, AEfdbl & ORI UL SEBORSETT 17 15 ki 4 1 2 MURIESF. B 2 R EA LS TENG
iy, PR TR REALTUREIR T I TSR, EEEE A AR RE B R N R I A4, KK T AT
ARG S A& B .

D23-22
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68GatRILIT LLAMC R R I RAI T FLAUKAS R T B BT
Frag>
L RS B o — R e

BT IR RMEREHORBRL (NIR-PLNPS) [ 2 AR B A TV 506, TLRm(E
o, REBUSE AR GBS0 S, EARRARE S W5 T S H BRI 1. Rk, ARG 70 E E A
GRERMR TR . [1-2] Rk, mm Has K R ER T oK, B R BRI R 20 e Tk
LMK R IE RGO RS EAIARES NI . A% T i, AR TAER 3T KIALAE A FL = EEE (MSNS)
DRERR A SR, L4 T # 4 NIR-PLNPs (Ga203:Cr3+,Nd3+). B4k ik (Gd203) Fljik
SR (68Ga) ML IHEE LN FLAK R (HMNPs). [3] I5#biIZH siikit It ¥ 7 HMNPs A] 78 AE 1
NIR-PL. LRI ) sth P4 P A S RS 1, 53 HMINPs AT B T KB IAR  NIR-PL Jif% . LR
(MRD FIEHETRFWERR (PET) Bifg. BHERZERE, KA MSNs AR M HRE T HMNPs 1]
IFLEER, AU EYR R B A R EZRE T AEAMESIRIE, FATE BT T 340557 & DOX
AIT 7D A Si-Pe OEEGRD 1 HMNPs, 435 FH 4097 Al NIR-PL BRI O68) 17697 (PDT). /N
JARR T LR B, 2630 DOX/Si-Pe 1) HMNPs BAT [ I (1) 4 M 5 4 6 70 A0 38 I Mo sl /E A, o
2 B X T TAE R T HMNPs R <“— A0 gk 697 T RIZH T 283 NIR-PLMR/PET g3 1)
97 A NIR-PL SUELI 63N J e Va7 U BRI 70, HNHF R EET NIR-PLNP IgKiZyr P&t 7
— AR

D23-23
B FHORFLIRA TS
HKRETL R, VAT, Bk
VO 1R 5

HABE DN TG SRS e ar Rt g 5 B2 250U R A BRE L. AEMARAL SRR K
BRI R TONABFE . BREEERRA BN Z IR S o7 A IR FE R ALV R ) B2 2% oy 4
BRI B R T HE B

B LA SRR A SEOR I, AW RIMAE T ZMBIHRARALIE, (1D SEBL 1 XA ii20 R R
M EIEX Y, IR 7 9RALANIIME e 2 BRI P J7 ik, sl g3 & A Bl e 524t 1]
1Tigte, R AEMMERIRSEOR 5 N TEREF RS S RE 1, AREVEBEARSEAHY: T AR
JFIREIHIL]. (20 BT NASHUREUREIE (PaMscS) Sk ELHke Il A P 2 #10 nM%£10
uMVEREIN IR KEE R, JFES S M RTHIX 70 TR KRB RN =T E Ry, SEIL 7 5T 9K
AR 25 YIR FE SR I, DR T2 PR L SEIF L (SR A SERE SRR IR i T BORBRZL,
NI TP s AR A S I S 0 1 % B [2].

ZiEprd, FETIREPIRILN N T S EANF . SPKADNANY —k, NGRS T
RIERAR I 1T R AT 5

D23-24
1 BERETE S AT
Ay

B DK BEIR S RS T

O SRR A ORI ORI . IR TR Ga, W2 EE AT ERZ RS, B
B I BRST DUAEAN TR I ACRE UL o A0 i 452 T I A 475 25 F) PR A5 I T i [R) SE LT 3 2 L OB X — L2

FATT I B D H A QRO R ST AR T — R IR A B RO N e T AR RS
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(self-powered intracardiac pacemaker, SICP). iZiE#i#s HAL 6.8 mm. A1) 1.52 cc. JiiEAN 1.75 g,
FERBYERE i B #1558 Hik R AL IKME FAREAROERN, FEL O ERIBE E L=
Wb BT HT S TAMEAST SICP B R BRI T, P ARERMEIEIRI B . AERE A O AT
e &7 SICP JT % HLIE RERS 1A S 6.0 V, FEEEHN 0.2 pA, @i AYFEE B R G ACIIFER I R (0.5
ms/1.5 V) — AL BT, SEEL TN B AL S RO AR R S A B . FREE 3 I IBE UM EE, SICP £}
R RAFHIEMIERE, R T H AT B AL RE O F LR ST S A NN BRI A 225%, ot SICP (1)
BRE 24

KA TR T — A O NEE BN AN LR RE v L RE BT 7708, R T B R RO IR 25 (1) /N AL
FEERALPR L, NARRILILE IR — AN, KA TAE T4 ONE R ARG AR R R4 T —Fh 48
Wb, X P O IR I A g B B R S

D23-25
Z AL RV ERE AR B il E AR S Wi e
ZEIK >
IR TR RL R 22 5 TR 2B

T hE ) L0 02 R I R SE T e oA R A%, ARSI PR b 6 4 & S IR IX — 3 A% ) e KRB T
HHNIm A I A 2 . REUZ AR, 2 HOUBBH/BATE IS W s R AR K [ e ik Py /o AR
TR E YIRS AER G, A2 DA S BE- S R -2 23 B N AE SR RO B2k I A R G5 S POLBh A
LRSS, A FU) R FH T 2 FLOO IR S AT R 522 To N o0 1 IR b B D (R RS A PR fE DA
SR AE HO AR S VB SR BT SR RO W &

D23-26
G IR R RS R AR RS S W U A B
BAHE
HERY

S T HERURPT R RN i PRE AR I AR R e AR I FU A AT A — o X SEAPRL N K LR T AR
A T ERAR PRIV 5 BE A A S i AR IR IR RE . FRATTH S8 4RI R0 it IR E AR AR A I ST A 9%, R T 0
THLR ARG I RS AR RIS I A B AR, SEIL TSR IR RERI ST TR TR A AR
SCIUR SRR LR . DU DU R BRIEAT I, P A AS I (RN 4 208l A ERIE 20 % D=
Ty BRI T AL RN /o e R B s IR 1 B AR RN AR I B AR S A R A
B, KL T 2PN AR SR . SRR, A7 R R SRR AU SME T B BOR

D23-27
SR AL A
Rz >

University of Macau

EIEZECAIARE — JS RA AEARL, AT T AR R ik . KB U AR E
PEZE . R EAH ORI B AN MLV AE PRI [B) 5 ) B BEXTX LS, RATE R T — R ZWATEY (Ko
BEAL 2 AT AR, IEA-2 I T B S ) OIS, SINBA BT SRR R Z A 25 L R 4
R € IRE M g B T AT 0 7 it P S AL, M T BT IR B e L RSSO IA AN R Tl S5 i L 2454
RN Z IR ZMAKAME R, JERE SRR IRTT T BOREAE e i6 T A NS S /2 & R 2 ML
GREGM ARG, REIRERTT BRIFRNTE TOE A S A AL .
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D23-28
FRT DU FeA U A SR AL A AL FYRC AL 9K TB0RE F 7L Y6 T BB 2
REET >, BREEDS
o R 2 B L e R ER T 5 P

R RRALITI 25— B2 MR G TT B I 32 BRSOk IEEIE W, R R
B T4 MOREAE 1) — /o s 4 e, RROAMR T4 (CSCs), HEAEFHKER . R, mEK
FTERIR B e, 2 SBUNEHE .. FRAMTI M BRI i, a7 A A2 L )
IR IR TT SREE, SR Z IR TAE S o T HIF PR e, DR = A RORAE RS 4t i i ge 71, AR
JTRRAE B AR

YT IR OA BRI 0 Fe AR I S IE R Aa 25 5 CSCs it K JihRg 4 a1 i (1) 25 DIAR e, ASHIF 7042
H il A — Fh LA R 2 TR E Fe3+ T PRI E AL AL I L AL 9 K BURL (ZnDHT NMD SRS 284 (1) {10 3
FELVATT S0 . ZnDHT NM 2 ZE i 2, 5- 320 2 iR (DHT) EARFT Zn2+E0 A7 i i AT i
THEA R I, BT DHT Fofx) Fe3+ 2 30 b H A 48 B 7 S sR I E5 & 77, IXFRC AL 9 K B0 1] 108 3614 1
FIRABE A Fe3+, JEL RN K ik SR (/S B Fe-DHT S5 RSBl e it ROS 724, (R R i 42
H Zn2+. RSN SRIGSE BRI, ZnDHT NM BEAEE T AR T8 Fe [RMHAN ROS Fo4: kA XA S
CSCs 434k, X AEH I i 13k 93 40 M 4 57 12 RO'S 77242 Al Zn2+ /v S B A 97 408 26 2887 (8 Jo H K328 JEL B (GRD
FIEA GSH MR SRAEACHEIR MEA. JEALFLIRE BV T 45 IR R B, A AR Fe AU A ELIE AR
SAEBINE, ZnDHT NM 1] [Fli 4 %0504k CSCs FIAFE KB migii, ki3 2o ok i JE AL 7L e A=
K, i Bk B A A G 2 R R I DR

D23-29
PUEAEYAE SR as
2Rl

PEAE Tl K5

F R B N A AT IR, B 258, BRIT 8GR T BORATS Tk 2 8 oK o B0 2 2500,
TATHIH = 70 T AR ARG T RORTT R T — RIS TH AR 7 ROR I AV B AR AT 28 5 as Ao
BEXIN 25 R GE, TER T BRIV Z) 51 K 20 R =71 SR R 2Bk, SIEEIXS i 245 o A e e 1) s
ROERR  FEERSE A NIRRT 7 B 2 IR R M PURGLIRZ, FEHRTEIAE N 23 oA 5C ge (1) [R] It
HAREEHAERSEDR. TR T —RINEGHEDHRIERE, BRAFEEE. BH®. Bk, Aiteess
DIRe KB A B, SEIET A R A AR IR BRI 57 iRoRh SME s AR i) &,
RERICFEIE R T a1, SEIEE AT 7 B B0 3h 719775 (Electroluminodynamic therapy, ELDT),
A RBOETT R AT VTR 24 B RS G S5 950

RPN

[1] ACS Nano 2024, 10. 1021/acsnano. 4c04478.

[2] Adv Healthcare Mater 2024, 2304510.

[3] Adv Funct Mater 2024, 2309704.

[4] Materials Horizons, 2024,11, 1997-2009

[5] SmartMat 2024, el214.

[6] Adv Funct Mater 2023, 33 (37), 2302908.

[7] Adv Funct Mater 2023, 33 (24), 2214917.

[8] Bioactive Materials 2023, 27, 154-167.

[9] Advanced Materials 2022, 34 (17), 2200334.

[10] Advanced Science 2022, 9 (10), 2104168.
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D23-30
Wi JS R K 2k B TR 4 e FLAE MR VR T o BTN
Briget 2R B
L. [FIBF R AR S DN RSP B
2.t ERL AR LR ST ST

W) 57 70 949 K 245 47 38 e A0 AR 0 B SR AR BRI ORI B A BRI T DIRE I, B S mA
ITHRE S BB/ RGVERIVER, AT FRARKS IE 5 R . SR, $Em i B B gk 25 v R, sk
S = SRS HEBVRTT DI RE,  MROA M HT A 78 10 B R BR AR .

TEIX— R FEAIE R, AT H A A %, IR T — R A NGk 259, FFIIRia T
Y, N T MR R U A TR A B3, (ROS) DL AN A, FRATTHE 1 i S8 R A AR 53 R XL
S JRYIAK KL CuFe.04F1 BSA-CuFeS.. XSS5k fEiE T A AL s M IE 2 $E T+ ROS [1I7=4E % (Nano Today,
2022, 43: 101374; ACS Appl. Mater. Interfaces 2019, 11, 18133—18144). Ith4h, FeM1GUH T & T —Fhigk
HEBAVHELRE (MOP) MZIMhJE, It 7 BAFIH B /I MOF, witm 7 H IR,
FESLHEL TR A ARSI EIE T RIGOR AL IR T 45 B MR (Advanced Functional Materials, 2023,
2215244) ik — 3P Hh, Oy T SEIRAMNA RGN BHE IR S AL 4E ROS, AT & T4 & 11328 1) Zr MOF,
SEHL T O B 12 U E e BGA T R (Journal of Controlled Release, 2023, 361, 102-114).

g LRI, FRAVE RS o FSE R, WE T AR N A LI AR 25, I T AR R R 1
etk RE, FEEER S T MBRIT TR REHE S RGATT IR SR AL T — RS R TR AR

D23-31
GURRBIRE Bt R PR L R 52
XN
IR

AR BARE A DI v U = R R M L T REAT ic s 3838 Bonisd, I RE SR F e 12
Wit R, R R MR HEIS T EE . S NI E SRS 12T BRI BOR R L, AR RS R AR T
SUGHATIRAN RS IL, it 7 RS = R AR TRARIRET, R A 50 1 BB s R i I A
FATEIFREAT IR RAR AL N AT 70 T AL BOR B % 1 2 DRI AR EG IR &R, 57 12 TR A 7 1€
170 4 7 [0 IR L ) 2503638 RGNS T — AR S, DAL ORI RL i T S S BR AR MR, N MR
[RRg i Sav i

D23-32
BOIRENE
i
oLk T S TR

AR AR, RIRBUEYIE BRI EIRL . AYMERIIXT R, TR MR BN, 5
FIR RN AL T ARSI o RS IR, B N M RSB, JRAAR IR, BT A R BN 8] 70 %
HfL IR BUA ISR A VAR B EOR T, TE B R Re R 2 L2 PN BRI F s, Xk AR ff it s R S SIRIR L
TMEE AN B & A QL REOR, MIFAE R M2 A XERR . DRIk, i) e 22 4= Wk A s v, — BRI
VLI ARSI, AR M RGISOR, TR G R HEm e, AE QIR etk . 34T
HIBE B TR E AR EEOR, DR BRI RO ai i, a5 3% B DZ BN, LRI A A
AN 15 2. BATPTR S BRI RS SRR BOR & =51 . — R B A ks %, BLK
FEPRBT 2RI 1) 26 iy RABUR AR SRR RS . e T B AR S AR B . =2t
ST I 2 ThRE LR R S8, SCRFMB SR 2 T ThRg. FATITIEA IR EI RAEMEREOR, 737l
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FIEMMRAC AN ERE S, FEaE RN EARNENG T UGS B ZE N R AR N A2
AT BT UE S M ] XL B AEYR SR, A BN E R T IR AT M TR ST %

D23-33
o 1R S B YR T
J S
[R5 R

M2 1 F8 FERIT FE A0 i AR 2 AT T ik OB A A i B A ST R Ry 0. AR, el T4
IRAE TR I 2 B 2 v, RS R A A 2 R R IR e . BEEREER A HARKIIT R iz G2 51
DR BRI TRE G P L IR AT A, A R ST IR Z 0 B vk P 2R s AR T . AR
FRAH BT WG 1I69T B RSO AR 22 N, 5L T =SS IR S BOR, 9K ZaR
T ERIEETT 3 MR, Tk TR TAERE AT D) 2 BRI, B R T R 6 T R
2R R S5 K SIS b Ty S T 4E TR T s s 1 N AM M4 ) 5 Bl /3 T 47 2 TR R38Ok &R
I PN R 3 RO TR A QU > PR 58, SEil 7 NS S 7 S RO PR 47 . BTk
RPE 2 AR () SEOUN AR 70 BB S IR AR R, o — il L P BT £ R 8 1 4% 2 B

D23-34
NanoTAC——E H R fa 75 A% 91K 5K HE
5K 7= i
e ayE N

B AR R R IR A ar i A BRI . PRSP EUNE . JOERP R IRAIT IR OR S 2
FiopIi . DAL, S 8 R AR S T 5 LB, A AATTANDORT LARE R g, 1 FL3d mT DASE [ I 3 1 A B
BT ER FEEAR, T 2 A7 RARE ) AT BT R . M2 3K -EE A R R AT E - R R
Gr SIS IR S B AR SR, AR SR B B TR, MR B R BRI . HAT, 42
171 B0 2 A B2 T RE VR T IR B, ISR AN T4 1) 503 B 1 PR ot 548 17 AN Bl 24 1 2 1 40 o
AR BN T RE, RS AT BRAE T A AR RSN . SRS A AR AR A A 5
RPIRISTT —REIWT T, S 8 S o A AR s AN ] Rl 2 S5 IR ¥ 7 7 T (A9 i RHE s, SR g
ftre E AR ANIL” PR, TER T 2 A L R R A RS YUK EOR, EEEN R T
FEAC WG ML R AT QR BRR T 6, SEEL T BUR R (WN5848 p53 tRH)D skl fg, wI RN SEELZ
bR B0 SE RO 24, JFAE s I8 R3S pb3 Al FB SRR PDX BB i IGHIE 17 3. B 4K
SRS SO B 11 ARO[ ek A PR <58 B KB RS HE VR T S AT R it

D23-35

BRI N BADRL R AW 1 £ BT 5T
L PN
o [ s} 2 e 2 PR 4 (B REBOR WF FE e

FME ARG (BT R ARITFRIGEN R REfREOR, AR AEME RN HLE A G 5 1)
RO BT BB RIS SRR IEA S . RRRR KERE PREREA L SE R, AT B KRR (1
T1- W R, SRR BRI = 4E R 5 O IR BT = HEOE RGP B4 SR AL R T
ZERLBOR, W] TR AU R mA RS R AR E, A DUREE. SRARL sxJoEE. PRI
R, 0 H N BE 77 St N AR BRI AT o B B IRASAE R T iR R KIS LR S R SR
SE G R B 5, RBUH AT RK R i A« AR RS S R S 3,  Jeom 1A LR 70 2 A REAG I sk
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S ONNAEETE

D23-36
HTRURENTRE 0K BT HE LRI 92
i
iRl wN=2

WE e 3 SR, SEAFRN14.1%, HERYARCHR AR RRH. HaRpdt
RGN R AR S W 2 TB, PRI I B R VAT 28 5t N | R 5. 2R
1M, H ATIRPR AR ELR CELZERR —AWIK) R BRSEANRS S AN AL, Xk DA A2 Xt e BE 9092 i) 3 )
R AT R R R AR AR R B /NI E AR GK T BRI, R ST, RS &M, v HiERSE
PLF, s e PR EE TR ok TR LE . T, FRATE N R A AR RS L R LR R
o R TR SR BT B SR T IR B TR, #Rm T H  A  TC A B ) 184 5 P PP 0 S 12
» HERAERANR KRS LSBT vt PE. 2 SRITIERAR . LR 58T — Rk R R
PEREHFIEXS LT BEE 7 BISMEORFRR, A IR R iRt T T A.

D23-37
B RENRES
W iE 7T
RHERE
FIGe “ AR IRAT H R IR IABEER AL IR ReR” (Rb AR, KR T 2T 7t o 45 5 I RN (X R e A=)

THREM B} W T “ WAkt ” IR A AL R GE, W 1 R 45 F I A 5 Bk S B 22 25 S LA,
N FEMEAL IR I S M T “REERAL R ARG, T SR AN S BEE AR
AL, AR M T “HRTRR” R RSE, B TR E SR A R SR
TR B RSN, R T,

D23-38
KRB TERERNF
Qs
VUK

HAB 20 PR IR, R IRAEETH L H 4 Fhi B R R R A% A% IR B ol S A% IR - 1R
PG SEI L HERG (R R A B R BOR R 2 T R A BOR 5 PR 25 UL (R DT I S A4
felo R GUORFL IS T ROMHT R, P SEIUN 40 20 FhORIREUIEIR I BARIX 43, 4R HIFERTE T 9K FLA
DIBgSEt 2 IRy I3k, NSeBLR 7R AN R 7 rATiRe, s ARG EOR 5 N T RES
REEE I AE T

D23-39
HE AT TR AR Bl %
K
EHOMRR ., AT ST 7T R

PUREAE PSS A A S, fet. DUEL IR BissE, @iy . BRIk, falk2MA
PR AR AL 7 BB, SR e RS (i b5 500y W 40, IFEAMESD . BRI 1Tl
PSP TIECRE, KINFE. @adi. 23R AN R YR 3E, 8D Z it 52
MEMREIFRE . BATEZ (1 WAPRIL R S5 Bt 42 A2 i S A RHE N U N AR A 2 A 5 27

15



R E AR K 2 2024 B it AR K & D23- % BE [ 2 bk 5 524

WA E M (2) WRSTESIAME SR A AR e ik (ZHZA. 388 RRIAE AR, AR
S EHEE; (3 FERF eI A EE 5 PR ARG . DU R F I T S a0, R T
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R TE AR Bl 5835 D RE F I K T3 4L A ARV R LR, AT B0 R (0 AL L RE AR = 1k RE B2 T A
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T Ag NPs BABGRASBME, DAL ZE P2 S BRI E R Ag NPs |, SFEEEIN
AQ BRI S Ak, TEREREHEFR, A R FE i B 1 3R T AR 23 AT

AR FHRARBEO G (LAL) BoR S % T R FREET AgNPs, IS AgRHUGER .. 45
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[Purpose] Currently, the use of MRI enhancement scanning is one of the commonly used cancer diagnostic
techniques in clinical practice. However, conventional MRI contrast agents are always ‘on’ and easily interfered by
signals from normal tissues or organs, making it difficult to achieve specific diagnosis of tumours and early
detection of small lesions. The aim of this study is to design stimulus-responsive MRI nanoprobes using the
characteristics of the tumour microenvironment or external stimuli to turn the signals ‘off’to ‘on’, so as to improve
the accuracy of tumour-specific diagnosis and to reduce the interference of the background signals from normal
tissues.

[Methods] Stimulus-responsive MRI nanoprobes were designed based on paramagnetic or superparamagnetic
iron oxide nanoparticles, gadolinium chelates, and manganese-based nanomaterials. The corresponding chemical
reactions (click chemistry) were applied to connect the response fragments for signal control. According to the
imaging mechanism, the nanoprobes are classified into two categories, single-modality imaging and multi-modality
imaging: single-modality imaging is based on the magnetic resonance tuning (MRET) to achieve the control of MRI
signals, and multi-modality imaging combines MRI with fluorescence imaging or nuclear medicine imaging to take
advantage of the multiple imaging techniques.

[Results] The designed endogenous stimulus-responsive MRI nanoprobes showed better responsiveness to
specific components of the tumour microenvironment (pH, glutathione, specific enzymes). The exogenous
stimulus-responsive MRI nanoprobes also achieve effective control of imaging signals by using external stimuli
such as light, magnetic field, temperature, and ultrasound. In particular, the multi-stimulus-responsive MRI
nanoprobes overcame the problem of insufficient signal strength of a single stimulus and improved the accuracy of
signal control. Early tumour efficacy assessment and integration of imaging-guided therapy and diagnostics
(thermotherapy, photodynamic therapy, immunotherapy) are also achieved by loading chemotherapeutic drugs or
applying external stimulation strategies.

[Conclusion] Stimulus-responsive MRI nanoprobes show great promise for tumour-specific diagnosis and
early detection. Nanoprobes designed by using the characteristics of the tumour microenvironment or applying
external stimuli not only effectively reduce the interference of background signals from normal tissues, but also
improve the accuracy of tumour diagnosis. Multimodal imaging combines the advantages of multiple imaging
techniques and provides strong support for early and accurate tumour diagnosis. In the future, this type of
nanoprobes has a wide range of potential applications in early tumour efficacy assessment and imaging-guided
therapy.
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Bismuth-based nano contrast agent KBiF4A@HSA in dual-energy CT for the diagnosis of breast cancer
Yuelin Huang',Chunting Wang®,Defan Yao**?
1. Shanghai university of sport
2. Department of Radiology, Xinhua Hospital, Shanghai Jiao Tong University School of Medicine

PURPOSE: The high atomic number of metallic element bismuth (Bi) can significantly increase the X-ray
deposition dose at the tumor site and effectively discriminate the tumor from normal tissue. The novel high atomic
number nano contrast agents can expand the application of CT imaging under the imaging application of
dual-energy CT. To improve the diagnostic imaging efficiency of breast tumors in CT imaging, a dual-energy CT
nanocontrast agent (KBiF4A@BSA) was synthesized for dual-energy CT imaging of breast cancer.

METHOD AND MATERIALS: Bi was a high atomic number able to have a better development effect in high
keV imaging of dual-energy CT. KBiFA@HSA NCs were synthesized by the one-pot method. 400 mg of HSA was
dissolved in 5 ml of deionized water under 50 <C water bath heating and 5 ml of Ethylene glycol (EG) was added.
After stirring for 1 min, 5 ml of Bi [NO3]3 56H20 (100.19 mM) dissolved in EG was added, and 12.5 ml of
KF 2H20 (960.374 mM) dissolved in EG was added with stirring for 30 min. Stirred for 5 min and observed that the
light-yellow solution gradually changed to white. It was precipitated by adding 10ml of deionized water and
separated by centrifugation (4000 rmp, 10 min). Subsequently, the KBiFA@HSA NCs were washed twice with
deionized water and resuspended in deionized water to obtain KBiFA@HSA NCs.

RESULTS: KBiFA@HSA has the advantage of high keV imaging in dual-energy CT imaging and can
significantly improve the CT value and imaging effect at 180 keV single-energy images relative to the clinical
contrast agent iohexol. Meanwhile, it also has a better imaging effect in vascular imaging at high keV, and the blood
vessels as well as the heart under low concentration conditions of KBiFA@HSA have significantly better
visualization than iodine imaging.

CONCLUSION: In summary, we developed a novel high atomic number nano contrast agent KBiF4@HSA for
the diagnosis of breast cancer in dual-energy CT imaging, and the results show that KBiF4A@HSA can have better
imaging effect in dual-energy CT and is beneficial to the clinical diagnosis, which is expected to provide a new
method to improve the quality of tumor imaging and the efficiency of diagnostic imaging.
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Positive and Negative Pressure Coordinated Drive and Strain Sensing of the Flexible Catheter for
Pulmonary Surgery Robots
Yanhong Jia"? Yanzhen Wu'? Yao Chen®* Tingyu Hua',Huirong L
1. Tsinghua University
2. The Future Laboratory, Tsinghua University, Beijing, 100084, P.R.China
3. School of Materials Science and Engineering, Tsinghua University, Beijing, 100084, P.R.China
4. Academy of Arts & Design Tsinghua University, Tsinghua University, Beijing, 100084, P.R.China

123

Pulmonary surgery robots adeptly navigate their flexible endoscopic catheters within the intricate
network of human bronchial tubes, providing precise and non-invasive access to lung lesions. This approach
offers substantial benefits, including expedited procedures, high maneuverability, and swift postoperative recovery.
Nevertheless, existing catheters predominantly rely on cable-driven mechanisms, which face challenges in
navigating sharp turns within the bronchial passages due to their limited propulsion capabilities and bending range.
These constraints can cause catheter kinking and inadvertent collisions with vessel walls, posing potential risks.
Hence, there is a critical need for a highly responsive drive system for flexible catheters. Additionally,
comprehensive monitoring of the catheter’s bending morphology is essential to minimize wall collisions and
ensure procedural safety.

In this study, we explore a novel drive system that utilizes coordinated positive and negative pneumatic
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pressures to manipulate the flexible catheter. By integrating miniature precision pressure-regulating valves, we
developed a three-channel positive and negative pressure control platform, achieving precise modulation of the
catheter's bending angles. Experimental findings reveal that this platform can modulate catheter bending from 0°
to 120< achieving a range of 0=to 65°within a pressure range of 0.1 MPa to 0.8 MPa. To detect the bending
morphology, we designed and fabricated an ultra-thin flexible resistive strain sensor using polydimethylsiloxane
(PDMS) as the substrate and carbon black as the conductive material. The sensor's thickness is maintained within
0.1 mm, with the capability to measure minimum strain variations of 0.116%. Experimental results demonstrate
that the sensor achieves a sensitivity factor of 11 within a strain range of 0% to 40%, with a rapid response time
of 0.522 seconds.

Upon completing the construction of the control platform and the fabrication of the strain sensor, functional
validation was performed. The results indicate that the strain sensor effectively detects real-time bending
deformations, tracks bending morphology, and identifies dangerous bending angles exceeding 40< This
significantly enhances the accuracy and safety of the flexible catheter in practical applications for pulmonary
surgery robots.

D23-P15
Development of a Pneumatically Actuated Variable Stiffness Robot for Bronchial Surgery
Yao Chen™* Tingyu Hua?* Yanhong Jia**, Yanzhen Wu®* Huirong Le****
1. Tsinghua University
2. School of Materials Science and Engineering, Tsinghua University, P. R. China
3. Department of Mechanical Engineering, Tsinghua University, P. R. China
4. The Future Laboratory, Tsinghua University, P. R. China

This paper reports on the comprehensive development of a miniaturized soft robotic arm designed for
surgical applications, emphasizing both its fabrication and functionality. The robotic arm, with a diameter of 4 mm
and a length of about 60 mm, is optimized for pneumatic actuation through three pressurized air channels. Molds
for the arm are created using 3D printing with UV curable materials. The design focuses on maximizing bending
efficiency while minimizing diametric expansion by optimizing the materials and air channel configurations. A
preliminary mechanical model is established to correlate the mechanical behavior with air pressure, verified
through experimental measurements.

Additionally, we introduce a novel electrostatic layer jamming (ELJ) structure to enhance the arm's
adaptability and functionality. This structure allows the cylindrical soft robotic arm to bend in all directions,
providing multidirectional flexibility crucial for maneuvering in complex environments. By applying voltage, the
ELJ structure layers adhere due to electrostatic force-induced friction, significantly increasing the Euler’s critical
load and enhancing the stiffness up to ten times its unstiffened state. Without voltage, the layers maintain low
friction and adhesion, ensuring a compliant state. Our research focuses on the design optimization of the ELJ
structure, including the tribological optimization of the insulating coating materials and surface properties, to
balance low adhesion and high friction requirements, reduce the control voltage required for operation, and
increase the stiffness modulation range. This work not only optimizes the tribological properties but also
contributes a novel structure capable of modulating stiffness and multidirectional movement, marking a
significant advancement in the field of soft surgical robotics.

BRI
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Non invasive detection of cardiovascular diseases based on multiple sensors
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Blood pressure is an important indicator reflecting vital signs of the human body, and continuous monitoring of
blood pressure plays an important role in the entire health protection process. Wearable continuous blood pressure
monitoring is the ideal blood pressure monitoring scheme, but existing schemes have problems such as low accuracy,
poor comfort, strict posture requirements, poor algorithm interpretability, complex measurement or calibration
operations, and incomplete standards. This project proposes a new concept of multi-source sensing fusion with
"optoelectronic collaboration and internal and external cooperation”. A flexible non-contact and flexible
optoelectronic pulse sensing array is designed to detect skin displacement induced by blood pressure changes,
breaking through the performance and comfort degradation caused by device mechanical mismatch with the human
body, achieving conformal covering to suppress noise generation, and solving the accuracy problem caused by
single sensing data; Propose a sub-centimeter interval pulse wave velocity measurement method to break the
bottleneck of difficult measurement of pulse wave velocity at a single position. Develop a new wearable
multi-source non-invasive blood pressure monitoring device, achieving breakthroughs in key technologies such as
high real-time performance, high precision, portability, and comfort; Based on fluid-structure interaction and
arterial electrical network model simulation, combined with Transformer encoder and channel exchange network, a
non-invasive pulse wave blood pressure monitoring model and algorithm are established to achieve efficient fusion
of multi-source data and improve the accuracy and precision of pulse blood pressure mapping prediction. Develop
standardized processes and protocols for sensorless blood pressure monitoring to avoid additional measurement and
process errors, and address the issue of inadequate standardized processes and protocols for cuffless blood pressure
monitoring. The project results are expected to promote the development of non-invasive continuous blood pressure
monitoring technology and enhance the early diagnosis and prevention capabilities of cardiovascular diseases.

D23-P0O02
Dual-emission ZIF-based AIE materials for ratiometric fluorescence combined with colorimetric detection
of ATP
Yu Zhang,Hangrong Chen*
Shanghai Institute of Ceramic Chinese Academy of Science

Herein, we constructed a dual fluorescence emission probe (CCZ) for rapid and quantitative detection of ATP.
Firstly, blue fluorescent copper nanoclusters (CuNCs) with AIE properties were prepared, and the blue-emitting
CuNCs@ZIF were obtained by in situ encapsulation of CUNCs in a metal-organic framework ZIF-8. Due to the
framework confinement and encapsulation of ZIF, the fluorescence intensity of CUNCs@ZIF was 4.29 folds
higher than that of pure CuNCs. Meanwhile the fluorescence stability of CuNCs was improved. After further
introduction of yellow-emitting curcumin, the dual fluorescence-emitting probe CCZ was able to respond rapidly
to ATP, resulting in obvious change in ratiometric  fluorescence and absorption values with the limit of detection of
ATP of 7.5 uM and 0.2 uM, respectively. The ratiometric fluorescence color changed from pale yellow to blue
violet and then to blue with increasing ATP concentration, which could achieve semi quantitative visual detection of
ATP. This novel probe has high specificity for ATP and shows great potential for application in the detection of real
samples.
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