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Research progress of tumor imaging agents targeting mannose receptor
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Abstract: Cancer is a malignant disease threatening human health and life. Early diagnosis of carcinoma
plays an important role in the treatment of carcinoma, so tumor imaging agents have been the focus of research in
this field. Mannose receptor is a C-type lectin receptor, which expressed in various tumor tissues, sentinel lymph
nodes and has become an important tumor marker. In recent years, a variety of imaging agents targeting mannose

receptors have been designed and developed. This review summarizes the representative achievements.
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Figure 1  Structure of fluorescent neomanosyl glycoprotein (BFM)
OH OHoH
OH Hg‘%ﬁ” O,
o OH H
o o o
m%ﬁ&,? & JOO%,
N -N
- uj Y /E~
’&L) 0._N__0 2 Jon
OAVN / Oy)kg\ OO /(j)‘\g(/ j o
" $8:
HOq N o H\(©/ OG an o o OH
e e
Ho O”VNf 0/>SOO 0”7 N0 OfC) \(N:"'l %‘Sg:(\\;”
A0 R Y
7/ LR
o]
Ho HO~0 it d @%ﬁl
HOHO H%\ HOWLBH  wo
HO &r{ He
Figure 2 Structure of PBI (perylene bisimides) -12-Man
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Figure 3 Structure of mannan-SPION
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Figure 4  Structure of CM-SPION
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Figure 5 Structure of mannose-PEG-SPION
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Figure 6 Structure of mannose coated liposomes
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Figure 7  Structure of *"Tc-tilmanocept
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e %999.04%, HREHTE AL 3. NG 7R
B *"Tc-tilmanocept 5 VBD (46 H1 5 4 v B — 2ok,
JF HAHLE VBD gt th 5 2 itk 845 . [, 122454
KGR E A R FEAE, UER T M e,

*"Te-tilmanocept fE 4% ¥ [ §i 05 bk B2 45 (1) 1 &% b
AR, I BT RSO, PRI B R % PR MR A R
IF) A 9k B2 &5 s, I8 T AR O 4 0k B 1 AR e AR

Table 1  Injection site clearance and sentinel node uptake of *™Tc-tilmanocept and *™Tc-SC. ID,¢: Injected dose injection site; 1D,: Injected

dose sentinel node

Injection site

Sentinel lymph node

Phamaceutica " Rate constant, kjhleararlce Half-life, T /h % 1D, % 1Dy Average per basin
ggmT(:-tilmanocept 18 0.319+£0.141 2.17+0.96 26.7+17.4 0.73+0.94 1.6
#MTc-SC 6 0.047 £0.020 14.7+6.3 73.1+12.8 0.85+1.19 1.9
P value <0.001 <0.001 < 0.0001 0.68
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Table 2 Histology and pathology results in all evaluable patients

Patient population
Breast cancer
(n=31)

72 (100%)

Overall
(n=78)
182 (100%)

Characteristic Melanoma
(n=47)

110 (100%)

Lymph nodes by histology

#mTe-tilmanocept-localized 108 (98.2%)
lymph nodes

65(98.20) 173 (98.2%)

“mTe-tilmanocept (number 46 (97.9%) 29 (93.5%) 75 (96.2%)
of patients)

#MTc-tilmanocept positive, 18 (15.5%) 9 (11.1%) 25 (13.7%)
disease positive

#MmTe-tilmanocept negative, 0 (0.0%) 1 (1.4%) 1 (0.6%)

disease positive

Table 3 Intraoperative lymph mapping results

Patient population

Measurement Pharmaceutical Melanoma Breast cancer
(n=154) (n=148)
Detection rate  Total 379 326

(lymph nodes)  VBL 235 (62.0%) 209 (64.1%)
#mTc-tilmanocept 364 (96.0%) 320 (98.2%)

Detection rate  Total 45 33

(pathologically VBL 36 (80%) 25 (75.8%)

positive node)  *™Tc¢-tilmanocept 45 (100%) 31 (93.9%)

o 20134, EEH &MY R EE R IE
®mTe-tilmanocept (7 i 4 S~ Lymphoseek) F T L Jig
TRt 2R MR L AR, e R I 30 R I B — AN
LTk E L L W 259 .

Pirmettis 24748 X} " Te-tilmanocept 3 47 7 2 i3k o
K F 2 B2 R A R P Te (A R, DAL AT A AT
1A, 13 E*™Tc-(CO),-DCM ([ 8), it i b 2 4l & K T
95%, T ¥ E 4% 8.3 nm. & i *"Tc-(CO),-DCM I, il
ATE e SRR AR 3 2 2k, AN 75 B B2 41 1) WL
DhRe G R, Wb T BAR S BOP IR 1R/ R TS
*"Tc-(CO),-DCM . *"Te-phytate DL £ *"Tc-(CO),-DC15
[5 *™Tc-(CO),-DCM Lk, LB H 25 9 5 e, Hoapgs
FIH [F] I F SPECT/CT k47 B A%, &5 1 Won e 4
*"Te-phytate 6 h i, /N i SPECT/CT FIA% 575 U 1
B AEVE S, 7235 *™Te-(C0O),-DC15 30 min J& £
JE 55 S 7 H RS O T, T A R %" Te- (CO),-DCM
30 min J&, M 3 Ik 2 45 7 BT AT AL, A SRR A B gk R
SEA R R TS B U . %" Te-(CO),-DCM 5 75 &
SRR T B 2 v I I bR ER R e e SR AR A A, FAE
DR T VS AR L 00 P TS S 24 B A 3k — 2D PR A

Giglio ZEM VDL A7 e b BT -15 9 JE A1 42, 45 B A7 (1)
A Tie W I A K 36 AN AR T 58 4 5 AT R R 45 MR &5
BN REE R ICAE N T KB &), GRT
DCM30-iso, #R )& LA *™Te-EDTA JyFi A% Hdk 4T 1 Frid
(&1 9), 13 3 *™Tc-DCM30-iso, U5 At 2% 41 k- 90%,

| 0, 0 0. .G 0. OH
OH OH OH
| oH oH OH

T

Figure 8 Structure of *"Tc-(CO),-DCM

7£ 37 °CE /b Fa5E 4 he *"Tc-DCM30-iso LA % i [ 4H,
®MTc-DC25-is0 (5 “"Tc-DCM30-iso il tt, TEHRACH &
B BTG, FLAR aE M AR R) 1R AR 43 A B SPECT RUAR SE
5 2 W ©"Te-DC25-iso £ 1 U + JHIE 1) £6 B s i, JLF
AT M E 25 B . Lymphoseek 1™ T¢(C0),DCM tt
M Tc-DC25-iso 75 JE 53 4 B 2 Ay 56 30 40 375 B 07 1l Jie

T AR SR
5 458

H 5 WE 2 AR AE U TP | 5 0 A5 2 iR ZH 21
T AR B2 2 v B e AR, L N 3K G i R A
W) AEbREY) . IR E A 43 DL MR AE AR A
WA FIE R T 2R b RGN . ARG = = 1R
HEUR, B T RGCAR R G2 A6, P RAR Rk
TR . — M RTINS BAR B L5 A B BRI
WO e BT RS 2R
P AR 23 53 3 A LN G 7 E PR o 1 R K i
NER B B R RER AR TR B RO BAR A, BAR
XL TR B A NI R 7, R AT 1A w22 K.
RGN T Jobh— RSO, AR AAE T X0 R
VIR R 0T PR FL B, SR A2 5 W6 B, A 7
A R T AR AR U A AR, e B B SR 0 R AR E 1
I BT ARk A 22 Bl ) B8 DASE B 4% AT 55, DR
VT AR T B # o H B BE AL 10 7 S E - AL B g
K i (mannosylated chitosan-ZnS NCs) 1E Y4 [i] MR
(1 I8 AR 5% 6 AR IR BT BUAS T WP S R S
& 5 GRS R PR R, A 153 — 20 FF A 5T

T 3L % % O R 12 W7 2H 2005 A%, G 0 ik g A
R T5 2 —. HATIG AR s 5277 2 4ok 2
(TREPER AL o B ITRG A SA A 9 K SBURE A ) A R PR
UF, P TE R K R R AL B P R, FEAN NG E R R
A PR, )k R AR O T, S Tk DAk, PRtk Ak
NH T RS W B RS IR B A . H EE R L
TR I B 1 S A A 0 DR UL 97 Ak 2L 2 N 5 DR 5 1
A, T H SPIONS 38 o 250728 i 14 498 K U B 30 (1) 7K 73 7
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Figure 9 Structure of *"Tc-DCM30-iso

(¥ T2, 32w EG 1 6 s 22 o H 2 % SPIONS ik AT $E 7]
M5, BT SPIONS /N RUSF 2087 5 B bE 2 AR KT 25
AR, I 51 S TE A= A A TR AR 5 1k AR AR A A 25 1t
FEAR, 5 M0 4 KL~ XoF 98 2L 203 1 308 1y e, STk A S5
IX 75 T 1) B AT R GUVEAR o T LA SC RO i i i
THATE FE N NAR PR BORL, A 7] B & 46 T I g
JUE B O S A ) DX HR: P B A 2R R A K R 1 2
VEEEAAGEFEE. BRA-RINAEERFRLC
B R R GRS e i MR A KR A 5 B
A RERED AEEASEQREMEIER, H
A 2 PR RZ ST — R VAR 40 R ok R
G0 VEA AR IO 1) 22 A 1k
DA 58 0 52 AR 9 B sBOR A% 3R AR 2 X — 4
S B S B T I — 2R R AR AR . P Te-tilmanocept
2833 Z G0 1) PR A ANE R AN, 4 58 [ FDAHLHESE 9
FUNR e I PR R AT P R A5 ARG &R B
X 2T 30 FERALAE 3 — A F Tibk R 4 L (112 I 24
Y. VLN S E W, il il SO S P Te Bl ) 2 [
— ST I RO P A R AR R s S SOk AR 12,
B\ a6 HA s S N TR A, S5 AR R B2 4F 1) me-too
o me-better 254 .

e Taik: BUPH B 53 2 R SR A I SR, B8RS K&
R BRI 7 B SR B SR KRB B
L R 495 B B T (T R

FIF RS P 1E B TEH R Z5 PR .
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