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B I R, T HL AU 5 A T X AR A K
ARG R /N, RIS S G R B 5 A0 T 2 A
SUIREE R TR 2 —. AR o TR R A
JiL A= 2 5 A B T, TR Y 4 AR AR AT KA
AR AMZZ. HAET, &A1 80 FIREHR IR 24
Py 2 G A L B, bt RAE R AT 1A
BRI FH 42 Ak 2 07 0 8 48 4% T F45 % op- Y FPAR 2 b
WEER T A LRI R B B 3 R R R LA,
FEFRZ LR OB E . T I R R T R S
BT, TSI T ORI Oy 1]

BRG] 50 ORG M B Y OGS A YT, T R
M) 55 11 G 32 W 1) 52 50 B8 R Tf M X T AR S A 1%
TivE, B Y ST RO 2R S — X RH B 2 68 % ST
. IR SRS B — EAE U T IRl i 42 8 —
Fofr B AG G I T v 1 28 0 R oy % (A B H R Ok
JIT AR ) AR R o A R . 2 B3 AR B A 7 e
Bl DL 43 B R e S RO A TSR A T
—if2, A [E] R A v SRR R A MR RAR, T
v Ml TR — UGS T T I P ) . RS R
WA Y R AR T 2B FIRET B B, B 20K A
— Pl ERAET RENS 7] st 348 i AS [R5 A% ARG

Oy FIREME R 25 7 R — B R S A B
MIEH]. FEat 25204, J8T40 1B R ik © m ok 18]
) LB £ )L, G-EH-HEXZ K (G protein-
coupled receptors, GPCR) . & i 18 Fl i /2 245 4 % B
5 DRI ST ) 43 T2 40 . AL B L, it
8 FH 23 F 4 AT UDGECR B8 S 5 FKOF AN 7
BT AR PERROL R A
AALAT LIAE R 25 T & 0 56 54, i Hoe &8 & ]
PATF A 825 N, 25 44 19 brutinib 5 4 2 A o —
Mo FIREHG OOT AR, B HTE B I H 4201235 0T
254,

O PR MRS RAFRI 2330, i Ho 2570
FERAET R, W EhaET28mmy i, Kk
BN AE W B 22 R RS 1. o TR R B & R
P R HE 53 43 BUBOR MR B IT DL RS HE B2 2
AIBIFGE, TEFRRAE | 2O F0G 0L o R 22 1R AT M9 55
Bl N 2 A B 1) T DR 2T v i AR
AR A, B E PR K — Bt S
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THETY. Bar, JEG S FHRE LT 28K
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PR B 25 o R R — T A DD A 55

1 o THREHEE RGO BT NH

S Je RO LA o U AR DR B T4 Bl /R
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Hg ik A, ADZSAFBOR B . BEE 77 W i
R, 3Kl N A (B Y E R 12 W SR T
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AR BRI FHE. RIS FIRURER, oF
PRET R % 18 3 W I 1 7K - B 15 3ok f ik — S
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I I RS W 50T Th R4 AR JUHGE, B
HERWABR G2 W) 5697 T — K1 7> THREFE B EA
i R L, A AAT] BB 8% 7 f L I ) PN 75 336 97 5t
B, WA BT T/KFARENGTY, M3 HIE
R SNETD & NS U S i 730 v N 17 S ]
BT AN . Sh koK R R 1k ) 45 BE B R AD Y B- TiE
MR P, SC R U R HR . B R
re SRR | R | v SRR R 2 A R A AR IR Y
B — A T IR TEAE A 21 1 A ) B 24 U ] v
HZ—, RIEKEZR G 5y 5 N BB 4 N F o T3R5
MR k. HRT, E NS SRR A T B o TR
JG SIS AT W R A 18 S 451, FG T ) vl 6 oz T A
IETEREIE—2 K .
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Ir T RARBOR AL AT s IR L 2, 38 A S e
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RV T g o F bR i W) KAk KPRt im R BF 5L 3R
W, 7 B SRR RIS RS TR, K
TAEAFEHEE, FLRRE T hr R B A AR
KN TF3Z4K-2(human epidermal growth factor recep-
tor-2, HER-2) . Wi % 5% 1A (estrogen-related receptor,
ER). 2218 % 3% £ (progesterone receptor, PR) . 7% 4=
KK F 314 (epidermal growth factor receptor, EGFR)
FUIML A Py B2 A= K A 1 (vascular endothelial growth
factor, VEGF). R JH 4> HEHTE MR IG5 A 8] By
B, X By S o A ) 5 AN [ 43 bR A IR AT
FE A, MR A R bR 2R 4 e 3k 25 S m) ) 3L g
1750 F43 5. Dijkers®: AOF] H18Zr-Trastuzumab/y ¥
RT3 o 1 H T &k SR B ML )2 14 (positron
emission computed tomography, PET)/HL,T-it45#LMKr
2494 (computed tomography, CT)# L i #s HER2
Ee Ul i A N N R N < o S S S
Dehdashti 5 A UV F ] §8 bR 1 159 22 8% 2 25004 (fluoro
furanyl norprogesterone, *F-FFNP){E N4> T ¥R %t 8 1o
PET A I ZL A% PRI 2R 35 . PRIAM: M ZLAR IS, FENP
AIPET ARt S BB ; PREATE A LR IE, FENPH)
PET &4 411} B 1 . GemignaniZi A BF] Sk 10—
Fis2 5% %t (Fluoroestradiol, *®F-FES)3 32k PET/CT 4% 1
M FLIRE ERF X, B I ERFHTE A FL IR, IR M K
MR LA I B FESHE . ERFPE R ZLIE, 2-9
-2-Jlit %8, - D- 7 %3 1% (fluorodeoxyglucose, FDG) 1% 4L,
MFESTCHE M. =FIFLIRAE, PHER, PRAHER-2
FIPE, LRt S AREEAT. tk, 752 A bR
BYECF AR R YR 1T, EGFRER A KA
FRZRKGER R Z—. &5 M 3g s . 5+
B MERZE . RS KA MR T R A G, Fasihdg
N E M n-Bn-DTPA-Nimotuzumabiii i3 B 7 % 5t
FHE ML 2 1544 K (single-photon  emission computed
tomography, SPECT) & {54l 2| T EGFRFH P it 2L A
Ji5 . KanekoF1 Willmannt*® ] VEGF 3 it & i i) i i
(microbubble, MB)if iz 8 7 BG kil TV EGFH
gie e Y TS v s A | DA E A O N 1 B e i s 7/ L 7S
3 2 3 UG D7 A 0 e 96 W 3R AU AR A AT S L
g o Y, 4R ST RS R TT

K53 F S AR B AR X Mg o 43 B T i Y —
P S 7 B R i AG I 22 A bR 4. Kobayashi 4 A
A3 Bk 7 T 38 %€ % 4 £ Trastuzumab-Cy7, Dacli-
zumab-Alexa700#ll Cetuximab-Cy5.5, 1 7& [f] — H

B 3R A431, 3T3, SP2/TacHILS174T4: AR A [A]F,
BRI AN, 45 #IAEGFR (HERL), HER2 CD25, H:
W = ML S174T g X IR, 3l 3 9 56 43 F BUS L)
Kl 7 LR 9 HER2, CD25HMIEGFRE A/K . 547
BLOOCY R L, & S B A YO0 35 . ok
IERE 15 | WOROEIEYE L VTR 2 AbRid SR 20
A5, GaoE N\ 2y i 4l 98 20 B B4 R S DT A4 B 3
TS R AT AR, Zad bk O 2 B A A AR
O RR BRI, & B Tl o B R - B AR %) 46 i
PR A0 B A5G, TEARDEOE AR AT DLW B IE H
LHEURIRE AL 20 i T 7 X0 i 35 R R 22

BP9 0 A KR BR, PIRTCE: HIREE R, &
B2 W R YT B R R, 265 | R I 2 45 = e
2R B K AT 7R A TR 0 )7 1 22— Lowif iz 1
A I R TN e ' 2438 2 AN B A T — R B ALY
DI FHREY . T IR S5 B R 40 M AR A R A2
W, 2R T DL O SR A MR R S . A
RGBT, B A 7R A TR o 78 v ik e o 1
AR LG HE A M. SR MGG iR Ee AR, SRk
HAVRE S B HAR N3 mmi AR A, %0 TR ET
R 7 ARG A% 72 SR, i A0 AT g ) 1 A
45/0N81 701 mm. 5B —HAR, Lowif 2™ )
Hi 58 B TR B SR R A A SURORS B R B, X R
BB XME AT AL, SIEEIWEML, Ak
B SR A B-2 LS T I A0 15 PR 5R . Urano 8
A PAVRIE ) 1 — b v B R A - LAY A 4T (2R,
3R/4S5R,6S)-2-(Hydroxymethyl)-6-((6'-((2,2,2-trifluoro
ethyl)amino)-3H-spiro[isobenzofuran-1,9'-xanthen]-3™-yl) oxy)
tetrahydro-2H-pyran-3,4,5-triol, HMRef-pGal). ‘E7£
ML AE 2 h JLP A 980, (AR BP 5198 40 i vh 5 B-
2 UM 52N ™ AR AR R 19 (MG 5 14002 18%). BiF
8N BULE TR [A] 97N FL(Mus - muscul us) 5 Y H i 52
T B2 FLBE AT B AE S 0 S H TR AR R
i Jg B AT k. % FH HM Ref-B Gal 1T 4R i 46 1) £1)
ORI, B AR T EHAA/NTL mmir) i R
Fodig. LAt R 32 1R 5 B- 1 FLWE 1 i oy Bl 19 12
Fil, ANALTE O S0, o A5 LRI | 45 10 s A0/ 0
R . SR, BT EOGAAE I KB Bk iE, R
il 7N H T B ARG Z A gUR I, SN R IE T
KPR B2 G YR DL — 254 X — AR A i
PR .

ZF % B 1SR 200 3V ) 9 A A R SR R A Y
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eI | TR R rp A EEAE A, SRR
W . TS 22 B FLIR A 6. Lulti 4 O r T Al S ar
HEEASERELS S . RS A5 A R Ak 6
CREKA, J1¥H 5 Gd-DOTA 4 ki 132 11 4% T — Fil
HA MRS T84 CREK A-Tris(Gd-DOTA)5. # ik
ESHE, MR, IR RM, X R e
5 95 AT M ] B P £ 4 2K 1 -2 S B A W Rk A
A, DT 77 A 5 A 5 AR HE K A AR e o R i 3 i ]
%, AT R JA L E AN R, E N
F0.5 mm B, XUETT R G RE 0 R 0 RS
LA T B I R A

R 2T R4 R R {5 M A IR A ) IR A 2
255 Tl 55 T LA 6 T A VA 2 () SR T 7 4% o 4 oK
RS RE % R 1 o F IR B S IR T A5 584y F 4R
EIAFAE R BRBE . 3 HH AR K 2 (1 Gambhirift A2 MO ] —
FALREG AL F 4% ELBC S . 99K &k T FflRaman
R R4 T A AT MRIDIG R 2 = R 2 A% i 40
KIRET. FKTE S MPRE I R /N B, MPRYE fif g
T A PR AR, I AE A B 4 2 b AT K R
KERER. T =B T RAR 0T AR R 28 M AE AR AT
S it A BRI B R /N, R v RS 8 A7 g A7
WG, IR S LA, vERG S S R A U BR
SEPL TSRS I H Y.

T 7k [ 4% (sentinel lymph node, SLN)J2 f B i
Jo e g XU P 7k L 5, PR 8 VA O 5 % B9 2 —
EHSLNEF AR P —AFTERSY, W HHRIGIT
FHRALE K. wHUEA . CT. MRIKXPETHERAfiE
% A ff b T I AR T 5 DA Al bk 12 85 v X4 IOk
W FARPMEH. Wi, #sr s i SLNE
S RN PFA 4 A — T2 B 3 R 5 96 1297 B T B 5T
PR > — . 8 75 0t Sonazoid F B A Tk 24 42 1 # 1.
9 [ FE 2 37 75 S b oK 2 A X1 5 Sk % T A A 5T A
BAH 1 6 7 1 R AR R B, B 75 4 T 3% Sonazoid AT
SEAFUI IEH SLN, {EL R % B i SLNH T RS2 31 78
B AR X, RS AR S R AL SR S
AWl N RAETE TRk LGS, AR S kA
ek L4, R, Sonazoi o] X Rl Y Ik T 25 HERR S 437

SN A AR 22 b 5 DR U RN e Y AR #I — b v
6 BB T 0 2 TR AT R B e, B R O B b —
SR R, W E | e HoO, LA R b ik I 45 A= 1 T
PO TR, WangZ: NMUFH] T — 25 pHitl R B 4
Ko SIRER, REME X AR £ SO R AR AE 1 /N LA
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P 98 Bl P 35 e ) TR R R LA A R AT AL 3%
PREF AR pHAS fL 7= A= SRz, AT 1X 43 Fif 983 41 i P (pH
5.0~6.0) 5 4 s #h (pH  6.5~6.8) i £ 15 /N 19 pH 22 5] .
Y0 AR AT 3 e A DK T S R ALY, A L TR B RO
AU, AH S 7 0 g R A, 42 o 381 e 1) R 1k A
BE o8 AR I B 2 R B, FRIKIESTE 1 hi,
il i 964y F AR BB I BR B L mm®ZE A 1Y
g, NI Bh T 2ok 2590367 Hh i RO . i
A 2 A R F 5 /N O £ T — ol A AG T 3 4
M HOB AW FHRET . ZEIEH AN, H0.0
W 40.05~0.7 umol LY 4 FHEN ki (0ot 18
iR A0, HoOLf ¥k JE 4 10~50 umol L™* 43 F%
BRSO, SR, Ml B ARUIR 2 5 X 5 bR
21 .

Fif SR 200 L 2 B 3 JEG S0 A I VR T AT 20 e 4
Jitd (circulating tumor cell, CTC)J2: e ik i ) B B hg
AR, EIRIE SRS I R Il E A L B
RGN 2 W  CT CHf I Y 3R B AR MER . S | 5%
1% MRIFZERIA G, 41 E i CTCA M {68 | o, fig
LR L SZHS W R i R . R CTCA FHR A 2 5o R
Xof S AR A2 T 1 S RO g D AR S AT B0
% T EpCAM BB M s PE A KL 1, SCEL T 4 il ke
fin W CTCHY PR Fff FR R AL I

BT — R4y F 3T 1 o T AR AT fEAE
o A TA) AR B3R YT R B, R RO I 5 1AL
AEEE Y. AP iR T 82k 4
FEWHE, AALAT LLEAT R DGR ICT =25 i A%, 1
HIE AT AT ARSI TER SR YT . SR, DK G et
ZFP AL, XSG T o T HER A T AW
MERE, T EL R SN Y B ALK, 38T HLAR
0. AR PR — )R, AR ST R 4 oK
L R Y e EP ST A e T R
LT R MBS R 5 T B M AT . B
J A AAL T DL BB 259, 6 W] #5407 25 A U
R, 18R —Rhi2 Iy — IR 9k 54T B 28 IR IR 15
IR, (AR AR BRI AE R e M 22 B, S8y
Yt . o, AS R4 PR ) T — o 8 A R
k. B4EA T IR TR RSO0 Ak T I 8, X
MR T —H % ARELE; BEA SRS REE, AR
A=A ZE Ve, ELRTREAR, T[] I b 25 |
DURIAS Rl . DRI, kA — Fp R AR 2T
—IRAEGORAGE. R R R T AR, ATTRETE
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ARIKE XS 25 W97 AT IR, O AT B WL 2
WIHETE AR N B 73 A, 1 A 250 9 A Qs 23

1.2 5 HREHEOWLAE B 1297 I W

I Lo i 1l 45 0 FR A R 2.3, BEAEAE T
i 1459 3000 N, i BB T IR K ) 41%, J& 4% FhIE
KR, A AT R RST sh A7 1. O
LA BE | v JRUAE F R0 ki 00 5 95 0 S 1R &) 0 B0 R i
. MARIE T 3. AN RE SRR 4ENE T, A2 3
SMIVERIG 25 5 %, SN MR ZEIE ), 18 A
N BRI MEIRBE, faE AR E B, By BB
KA RERE-DREIRN . Z R AR A
TR AR G — B B 2E ) — KR, SRk — b
RERIE . 280%, SOHMERM . JCANAY) 5 LB Bk ik &
VAR R IS . 20034F, 581 [ s & K & R IR
PESCHFR &R S s RAEOEM ik, 53
B Ty 40058 35 0 A SR W, K TR il A A AR B R
ﬁm[&)}l

S M 240 M R 98 1k B R BB PR AR ) AN FRUE 1)
bR AR . Kas Bt A AU I 45 R R,
SFALAR % B IR 7 M (oxidized low density lipoprotein,
OX-LDL)7EBEH i 24T O 2T, & ol 348 in Bt e ks
Jea Mg o B et AN T 2T A D PN 200 L A1 55 T % i ok AR T B
Hegeoe e, o0 M L3S fa B PR 28 00 A 5 S R B
SHEA A K -L(interleukin-1, 1L-1) , Bl IRAE R 7
o, E-EFER | P-EERE R | 4L 26RO T 1(intercel luar
adhesion molecule-1, ICAM-1). IfiL % 40 i 6 FfE 2 +-1
(vascular cell adhesion molecule-1, VCAM-1) . iz 4l
Jitg#44k 4 4 -1(monocyte chemotactic protein-1, MCP-1)
SRt A A, AT 5 R 2 o B B0 B A
e 5 4 JE 48 F B (matrix metalloproteinase, MMP)R] %
fif S B oy, G INBESR A AT E ME. Kk, R
24 B ) 3K 2 g 01 B B ) R S MR o AR AR Y 4 AR
Bf, S S T AR, AT, . BRI
ARV G B kA L R R, B ) P B R
() A ORI B R, DA 7 i AR R B 2 R
DU 35 748 7 7= A, S B 460 R B i) LA U RS T
IshinoZs ABALI 9" Te-RiC 3 LOX-1 (oxidized low
density lipoprotein receptor-1)4iA /> T-#4t, WIITE
Wattanabeist % 1 155 g Ik & % (Leporidae) {4 P i 5¢
MLOX-1A0MR, 453 WoR, AFE M BEH 4 FL 8
T BE B, T SRR A B BRE e O 38 P R T BB

A LigE ABI M nal GdbR T B LOX-10 ¥R 61 #E 47
SPECT/CTE(MRIEE, Z5RUEH], LOX-17] LAE R4
PN B ko A 50 A0 B B R R B e, O HL YR
S 5y i 2B He . Kaufmannt® ] VCAM- 184t 14 11 14
BRI, WA T AR KB, B T IRETE
Ty R BE AL 5 Ve B AR A% G 0 PR AR 2 R
K52, 43R R K H AR FI300 um. S iF 5
KW, SEFAMS THRESE, Ml NI RS
AT DL 2 M 75 I8 1 B R AR BR ™, SE IR ELAR /N T 10
WM B A0 I A RS, TR I X v R AR i B i B
HA E BN, B (1 Annexin ASX B 1R 9 22
A RS, PP Tehric i Annexin A5k
FURTo AR, RCAG I )  fE BEER B Bl bk ok R A
AT S v i A Y B A 2 W I MM PsZR IR S i, DA
MM PsHy I 85 14 43 BT BB 4 55+ 1 L 7E 50 440 i 37
R BESR X IR AR, R T A 450 Hh 3 2 W T B e % g
Sk B 22 (U BF9E 22T, MM PSTE BF Ak K b AT XL
YEHT T 38 7 L 40 BE 3 A% RN R B D0 AR S2 Fp o e B
Hefh Az K, 82 s K 40 it A0 35 A2 oE BB R B
et B, $RE A RS R Y R R, i —2
¥ B MM PR 78 A B e BB v A 4 AL ) 2L A 22
=

I 55 85 Ak 2 Bl ok s AR R AL B b AR, T R SR B K
A R LA FS AR ) =222 gy, TR AR 5 A Y B
FHA R G BRI DT T ok, H AT A B SR
() AR AE FIIR AR OC . S+ 1T LU o 5 & 4 2% 1 1)
FRILIATE gt AR EBE A, R X — S
A5 1B F-NaFVE 4 PET 201 34T % 3 Jik 6 4 1 1k 45 1k
HATHUR. — A EH G R 25 1 R, 760 AR
BV R B B0 bk BE B 20 BT A R T £ ]
BE-NaF it $5E 5, 1M B 1F-NaF () 3% B B 5 45 16 75
P EREATAIRTE . AR T RSRAEAR G, BRI
TS — B RUE M, HRUES 1L 2 s Bk AL 1 =
FE R FRAAL. Irkles N I8 F-NaF 2 145 4 52 3t
TG B2 KR BT A 85 Ak k. PET/CT 3 B,
1SF-NaF ] 4 BE B 3k 28 e B O DO RRAE S AL TR, AT
KM X A3 T K T FR A AL RS Ak k. Joshi 25 A 18l
FHBF-NaF 73 4 £ R SR 3] 1 Al 24 110 B 785 1 e bk s
okt Ao P R e

GORMBIACEA RS 6. L B R
JitetEne, W HEAFES ORI YIRE, o B AR
Kb 7 W ) B R BRI R TR ML, BN
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N 5. 8B TRE 1: S8 A B AB0RT (superparamagnetic iron
oxide particles, SPIOs)/&—FiMRIBH M H 5, 2
ZIT2IAEAE S W& AR, WEFEUED], SPIOsfi 7] T
B 10 24 A e SR A0 [ ) BRE B b B 4 M T A .
TR B9 KA F BIMRI > F R4, JCHZ DI 45
% J& g 25 H (recombinant human high density lipopro-
tein, rHDL)y L7k A9 HLA AR B PE R MRI 3 T3R5
(rHDL-Gd), 4fi fifs S 56 RS 7Y 3y 47 1 76 44 S 56 44 Bk 7R
AR5 P 20 B b I A4 B ) A [l R S, R B P B R
(g FLI2 W R A T — - 5. Mulder B 4 B9 i 1]
rHDL-Gdi# — 5 G IG5 7 25 W = o Ath 7T Fin e S g et
Cy5, fil#& 71297 — IR GOKRIRES . SLBIEM, 43+
RAEF BB R S 1 b I B ) B B X3, MR S
GACR 215 1 H, 9O BUR s 202 4 R %T
ARG B9 VAT R . Steinmetzif i35 41 O LA B 4 i
SRR EAR, [ EYOL YR CyS IG5, IF
JFH AT ) i 5 A0 B 2 B T (VCAM-1) 1 2 K i 4
il 28 T I LLAM S GIMRUBBLS K 5. 5V CAM-1
BAHTAR L, VCAM-1Z2 JIK X 2l Ik it A s Ab B e %) L )
RO TG R oy PRI B H 1 2O FIMRI Y A
EYE S TEZ 3

PR S5 A3 R A I A A R 22 9 HLAR 5 i
BB 7. g 27 il 27 DAL b %) TEE A e f ¢ 21
gKpi A b, AT LASEIXT 245 Bl B S ps A W i
SN, i 5 A B R N A 2 R R o A R
e, B, ZH S 90K 5 FRE 0 R RS N 5 i B
e i LR H RGBS T AL B BT ) T B

1.3 oy TEEHEPTR 2ZIERREA AL ST B ]

rp [ [ 5 1 ) D O B e B, 7E65% L
I AEER, 166 A (£9180077 ) A 45 ki #h 25 5 T
M, Az AT BT R 2505 BR 25 A 4iE. AD
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Applications, opportunities and challenges of molecular probesin the
diagnosis and treatment of major diseases

DAI ZhiFe

Department of Biomedical Engineering, College of Engineering, Peking University, Beijing 100871, China
E-mail: zhifei.dai @pku.edu.cn

Minimally invasive treatment of cancer can significantly reduce surgery risks due to many advantages, such as no laparotomy,
small wound and early recovery and so on. Especialy, it is suitable for patients who cannot be operated on due to tumor distant
metastasis, oldness, weakness, and mgjor organ dysfunction. According to clinical statistics, more than 60% of patients with
mid-advanced cancer can be cured by employing minimally invasive surgery.

Malignant tumors often show invasive growth and unclear boundary, resulting in partial remova of healthy tissue during
surgery, hence postoperative sequelae and dysfunction. In order to carry out minimaly invasive surgery and targeted
elimination of tumor, the size and location of the tumors must be accurately identified before therapy, which requires the
imaging guidance. By using optical molecular imaging, we can find a small tumor less than ~1mm. Therefore, the molecular
imaging navigation provides a great opportunity for the development of minimally invasive interventional therapy for cancer.
Especially, the cancer specific probes are emerging as one of the key technologies of molecular imaging. Compared with small
molecular probes, nanoprobes show longer imaging time, remarkable signal multiplication and drug loading capacity. There,
specific nanoprobes become the development direction of the molecular imaging navigation technology. Aiming at accuracy,
high efficacy and minimal invasiveness of cancer treatments, we need solve two key scientific issues including identification of
tumor boundary and predictability of lymph node metastases, and develop three key technologies including: high accumulation
of nanoprobes at tumor sites, high sensitivity of nanoprobes to cancer cells, high precision imaging methods based on
nanoprobes.

This project will design and construct a variety of safe and efficient nanoprobes and related nanomaterial s with independent
intellectual property rights. For example, ultra pH (or enzyme)-sensitive fluorescent nanoprobes will be fabricated for the
imaging of a broad range of tumours by nonlinear amplification of microenvironment signals. Multifunctional nanoprobes will
be developed for simultaneous molecular imaging and interventional therapy of cancer. Fluorescent/ultrasound nanoprobes will
be prepared to achieve a bimodal imaging with excellent signal sensitivity and high spatial resolution. Theranostic nanoprobes
will be produced for both targeted imaging (diagnosis) and interventional therapy (laser, ultrasound, microwave, radiofrequency
or combination etc.). In addition, we will establish a practical and feasible technology platform for large-scale production of
nanoprobes, and in vivo and in vitro evaluation systems for the clinical applications of nanoprobes. It is of crucia importance to
investigate the biological influence of nanoprobes on cell division, proliferation, apoptosis and signal transduction pathways,
assess in vivo transport mechanism across biological barriers, and evaluate biosafety of nanoprobes, such as acute toxicity,
long-term toxicity, nervous system toxicity and immunogenicity. Moreover, fluorescence confocal microendoscope and
minimally invasive therapeutic devices will be developed based on nanoprobes. Finally, we will assess invasion depth and
lymph node metastasis in early gastric cancer, as well as retroperitoneal lymph node metastasis of ovarian cancer by using
nanoprobes in combination of fluorescence confocal microendoscope and molecular imaging navigation system. The sensitivity
and specificity of molecular imaging nanoprobes are evaluated by using pathology as the gold standard. The precise
interventional therapy (photodynamic, photothermal and sonodynamic etc.) will be implemented by irradiating the tumor tissue
using laser or ultrasound under the guidance of nanoprobe-enhanced molecular imaging. It is essential to investigate the
evaluation methods of therapeutic efficacy. We will explore the synergistic, anti-metastatic and overcoming drug resistance
effects of interventional therapy combined with chemotherapy.

In conclusion, molecular imaging nanoprobes can be used not only for imaging and diagnosis, but also for the minimally
invasive interventiona treatments. In particular, the research and application of nanoprobes will promote the development and
application of fluorescence confocal microendoscope, molecular imaging navigation systems and minimally invasive
interventional therapy systems. This will accelerate the breakthrough in the key technology of major medical equipment.
Undoubtedly, the accomplishment of the project would enhance the innovation capability and international competitiveness of
Chinain nanobiomedicine and medical equipment.

molecular probe, molecular imaging, cancer, cardio-cerebrovascular disease, Alzheimer’s disease
doi: 10.1360/N972016-00405
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