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Advances in research on visualization of living cell drugs in vivo

WEI Naijie, WANG Guangji’, ZHANG Jingwei”

Key Labratory Jiangsu Provincial of Drug Metabolism and Pharmacokinetics, China Pharmaceutical University, Nanjing 210009,
China

Abstract The development of living cell drugs and their successful application in clinical treatments require
full clarification of the fate of cells after transplantation, which is critical to the safety and efficacy of living cell
drugs. In order to solve this problem, cell imaging technology has come into our sight, and the use of visualization
technology for non-invasive tracing of living cell drugs could reveal the distribution, homing and activity of living
cell drugs in the body, which helps to determine the best number of transplanted cells, optimize the administra-
tion scheme, improve the transplantation efficiency, enhance the targeting of transplanted cells, and reduce the
potential off-target accumulation risk. This paper summarizes the research advances of non-invasive visual trac-
ing in vivo for living cell drugs from the perspectives of radionuclide imaging, magnetic resonance imaging,
magnetic particle imaging, computed tomography imaging, fluorescence imaging and multimodal imaging. The
aim is to obtain the biological behavior of living cell drugs in vivo with the application of appropriate contrast
agent and tracing technology, and provide a more reasonable scientific basis for the research and development of
living cell drugs and their transplantation therapy.
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202144 A 16 H , B3 2 073 ML Y 1E
) IR NETE 7/ S (B R ) VBT Y/ M PN R E S
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T 40 (CAR-T 40 1 ) 1) e R el FH AR 4tk 22 3 e 3 i
1894 NSl B I PR IT 280, S IR S R I T IR T
—ATE ML) I AR AR T 2 s i
I P T M B2 A0 i 40 245 0 DA R AT
AW A IEAE R AR R A N, 7]
725 T 20 Bl (mesenchymal stem cell, MSCs ) HH T ig
U ZSE TINCIR  fao E =g U b e ] e = S
FEPH T LA K ) 52 451 2H 203 WA E 3R R - R AR 1 RE
AR R g 1E 7 TR N 1 AR S Y Al
RGEVELLBERIE O LT YRb 2 A L AT
W] B 07 FH I, H T4 BRIE N E AT 21> MSCs 7Y
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S HAA AT AR M . TR AR 25 E K LA
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25 e A N 0 Sh A R B, QAR B i A= W 43 A
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VISR HE o AL GERI 25 A AT HE
FOBIF S S BN 7 125 0T AN 8 423 1Tk A e 25 P 1
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FEMEIIRE J) o BB AR R X B 2 AR FOR SR
TR o T AR U M R U (radionuclide

imaging, RI) \#:9R 115 (magnetic resonance imag-
ing, MRI) . % i kL i A% (magnetic particle imaging,
MPD) FHEHLETZ 434 iR (computed tomography
CT) %G if% (fluorescence imaging, FI) 67 B4
(photoacoustic imaging, PAD) %8 A% 7 R B 248 K
e ] TR R R A B 0 A 251, OF S TS
AR 2GR N Sh S RS o AR SO Y FT AT 5T
Y A AR BR B AT Rk, B AR —
AR R AR 25 W T N AR BE T, DT A i A 24
Yoot i SRS RER Y TR BE SR R BRI .

1 FsMEEEREEA (R
RI AR 35 JO6 1 & 5 W = R $2R

(single photon emission computed tomography,
SPECT) Fl 1E HL + & 55 W J2 12 £ AR (positron
emission tomography, PET)!"*', RIF: AR HA #5581
e RAH M | R A ) R B ml o Fe . AR 4
LAY " In, ¥ Z, *Ga SEAE D FDA I A AR
PR R UGS 2R, HA I R 12 W s AR
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P 3 S 38 52500 AT FE R 1 B E X 16 40 245 ) i A7
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HE— DA S AR E AR, A A Ak A
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BTFE . FIHZISAGR B K BLAM ) it A B
CD19-tPSMA™*" CAR-T 20 3 &t 5 i v i Hc i
ZIAAFAE I 22 5 X — R LR TR b AT
Je A R E AW CAR-T 40 i 43 A3 A 0 B
Emami-Shahri %" W #4 & 7 3 3k A G/ 32 14
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PEATARIC 7R BE o Chen S5 ] FH 87 AL 4R 1 F 45
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X1 b UL 4 2R A 7R /) B 5 49 P TR A 3 A AN ] 4
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FEl 4t ol P by AR TR

HIALEF SR, BT A LYY R 9
KR B MO 00 A WA S T A SO RR E R, A
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JE— TS FDA HEHER T 2L ekt Mazza 55 F
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1 ALE 5 55, I 76 5 W5 (8] 58 57 1 28 e (adipose
mesenchymal stem cells, ADSCs ) H 81 1 35 AO £
A BE ), TEAR AR 72 WS A4 B 40 v AT BE I A
M BN 55 . WHBFR LRV, AIE & [ BE%
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AR SR O TR B AR W 28 O B R (bioluminescence
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I /NN DG IS R T 1) VR 7/ AN = 0 AR NN T THVE | 2
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AN AR H g 2R AL AR W B A AR s B X L
23 () A PR s X 2 4 I R R R S
FAAR B, 7 A s 2 I R S A 25 B R i i
W, HET, YinEWRE T —METEHS LS
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K UKL (PBNPs) A1 19 MSCs PE 47 78 B, b 1)
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FELE 14 d B RTALAL I
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LT FEAL . Donnelly 255 i FH 4 99 K BR i Db id
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TS AR SO SEIURS HEIE %, TR TR .
Dhada 552 fff FI 16 14 4 49 K 4% (Au NRs) £ 78 16 14
A (ROS) U Y 2 6 44 B (IR775¢ ) 1 R PAT U
R . 24 MSCs SET- I, Mg A ROS & = 3 m
IR775¢ B {5 5 1458 , T Au NRs B 75 {7 5 X
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IR775¢ 5 Au NRs G 15 5 19 LU R Wi . 1 ]
AR AT IR 5T & B, B AR E AN BT L
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7 BREMBGHEAR

B — R BUZ 7 A A SR OL Gk A, B
SR — A5 7 =M LG A2 356 41 24 0 1k PN s B85
BUR . HBL, S5 A PR R DL G 280 g
D5 2T DUAAH B AN TR, 5L FH A&

Bao 25 JF & T — R4 & Au 4K R FE k.
LR B (RfLuc) A WU bR ic SR , 76 Ml 45 4k 1k
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R EE . BLIA] L Wi MSCs ZEAARZNFIMA P ) A= 7
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I 25 355 R FE AR 23 (8] 73 HE R A B, PR BE & CT
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sen ST T —FpAE R AIARIC B, 3T FI/PET
2R AR AR IC R . I FI/PET 3 M98 K 8
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18 H AR BE S 2h 25 b PFAl AR 12 MSCs 76 44K P9 1 43 A
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