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Fig. 1 Positive and negative sorting of circulating tumor cells '*’

Bl {ETABRELR T PR S BRI S e SR g

2,12 FIvEgRAE s

B2 B o SRR GRS G AR B AR B DT
HArd TR AW B ok iy ik, Bt f o5
PR BRI BAPURIR A Y, ZhtikiR G Yne
RS U EE BARdii . PURIR G SrEEkn 4

BAH2R. a PURRSYARICHEDR ), WEkbR
AR EAER (E AR RRNR), EY
FERPURRE S WA S AR HARdiN, mEEk LAvEER
FRMRSUUR LAY RS S, TEBET, 3k
FIbRam it B e h . HARIIE B PR A A



2024; 51 (D

HE, % BEARSERARNERSEYFTMN -125-

e b BURIR G WS ICA /DRI 1gG 3t
A, BEERARCA AP/ IgG BB, T AR B
A/NRIgGER, /NRBTAM IgG IR G L&
IR FARAAAE, BEER LRGN TG BIBTIR S /N

PN IgGIUAS &, EmERT, AE AR
W B AERE R, H AR AR B AR WA v n] il
Heo F 1 JLARHE DLA I CL 20 MR B 1R 23 2E 447
LSIEREE7/DrE 8

Table 1 Several antibody mixtures for negative sorting of lymphocyte subsets
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Fig. 2 Depletion and sequential cell isolation
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Fig.3 Four new techniques of magnetic cell sorting
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Table 2 Summary of innovative magnetic cell sorting methods

&2 CUIETRIRZIEARE R AL S

HAR b0l AR 1) D ) HARZ S e AT 2R
ol A R b CTC A B LA 2 R A R FH G EEA S B A ARG w0 o e e i WA oy s [49]
B mEE S A B, XA RIAIA AR, O SRR B S5 & RO OR AN 3 TR F LR E RO 41 R 1 2R 1
B 7 RT3 88 MREh I/ B 10N BS B FRINRIERIAT H B o i 4
L FICTCH%
DynarFace CRC" AT S5 A0 A S 06 50RO E AR VAT AR 1N SRR R R A [50]
Ty A2 RN BRI G AT ARl O v ShAS AR G e ok A RE ZKF bR S 1 3R
RIT, XTHEEBNEAE, I RO RS ) Be 1T T 134.81%
YHARIE SR b L CRCIY N il A Mg 7= AN FE K]
N AR
T2 41 i 1 TIL? TILF W HAEL B, SiEME KR IAERm R E b, P R TILE 4 = 3065 [51]
O 5 5 A K g SRR B B A4 B8R IT M TIL B
b m| VRIT PR A TIL A FRE 4 ) 1 22 (CD39™d), 15k 7 3L 4k 41 fiy
AT 5 B 3 T 10 B A A VIR IF ]
S EATACE
P A Ak A A 1 1% 35 5 T]
RS MR SZETPURRBMNZ IS ERE TEAEVM SRR A R A TR S BT 4R Cn [52]
B 1A AT 200 MR TER A 5 o 1k L3 A5k 200 Al il FR ORI BT RG F Tk CD154+ TZH 1D
4388 (O B, A AR AT R 24 A B 438130 000/ £ ff ) A R
g Y53 SEIIL 2 DR AT 40 433k R iR
b
R UE, {RZ1 150 0001148
T - S 4 A5
132296.49%, 4[%98.72%
WY REA g REAIMN BN NRRT R EARS ES TR AN TSN R B A Y . 20 nm~  [53]
Il 11 G FIRE 717 PR e B R AN AR R P IR3E F 9% 1.25 mm
KA YR TR S R ELAR NOR G S: A 7= e o e v A2 R ALY B AN FRAE . A
TR B ROK 8 1A IR [F) G5 R FIAS R S R IR R 23R
W A UKL 1) 38 F B
Tihdy 1t FaguM B AN SS9 RIERS BV AR T B I BUR FIRE EGOR I 4R A A AR B M ARid [47]
BT R0 5335 T 1 KRG, SRR R fE TP 10045
KEEERRIE JLHE M T 38R AR EV A
ARG
fRighric FULCTC e I S A& IO AR SRR g v 75 B G B R AR o 20, =2 SAN AT AR I AR AR A 0l PR [54]
A AR S PR DU AR AT LA R 45 A CTC 20 BRURE ) 308 £ REZT B JEEARFAIE ol $0A () 288 28 1) fe 82 440
ey, AREE A n i E R, REH MR mAEE S
SFRIICTC, M S Bkt IR ReAL, DR RS AMKHE T PR PR SS&
LI R A R R ) AT R I 2 A 1 B AR R (K LCTC 55— 55T 4T i TR S Hs B0
IERS YR s 3RS CTC
7 A= B 92 T CTC ¥R R == TP B 40 M R v R S 2 A AR S YN 1 mIfL (£20~2004NCTC) [55]
PEGYKARL SEA TR E, fECTCAlEAR SKIURLRUA B K, FRIH Th 3R A3 85.0% Il SR A

DA B 1 A P RN S e BRI e A AR B, AR AL R T 94.4% I 4l B2

TE Ji PR N A 53 B ICTCH198.0% RIS A7 1
FF AT B A RSN TR
R E R
A S AR B AT AR AR 3
A5 1 AT A B M PR B B




2024; 51 (1) I, % mEERMSER AR A S EYETN +129-
=)
HAR Eataliol B R FFD Sk ) HREE W= Z ik
FE T 2R el IR S DR UM IR A BIAT 1 P 5 R 400 R 43 2B Fl AR 2 v B 4l T A e 4 B IR By R AL R AN TP R ik (M 45 & [48]
AN B T BN (B8 BB AE R AT S AR T 2k P A 7% R A e At R R A B AR S 4
4 i i % Ji, A A Bk R B RN IR T

Y CRC: TEHFATAIM (circulating rare cell); » TIL: MR IHMKEA0ME (tumor-infiltrating lymphocyte) ,

3 EWMEEM

WEVEAN A S ) B 2 R A Al A i — 1% H bR
Ji, SR AT BRAT A I [R] N S ot A, IR H
Gy B ANMIAS e JR B o Teie 2 MR R G
AN 53 e T7 RS AR B HARAIML, 8 75 B4 &
—E M ELRA R TR 2 m) A sl D B
3.1 EMFTNSH

HAET, XFFamitEann g5 200 H bR gnin
B WG PEFI RSy A DI Gt — I EOK
ABIF9E R I T 2% A e Y 5 K 2R ATk S B T
58, MAEEE Z R 2R PN PR X0 H s
ML A . S 1B SR A R 1 ) PE 4
br, AR T 20 E SRR KA V2 540
ARG A= Wy PERES B S, A X L o B9 2
WFJLFVEZE S a. TEDNAG T, A0
FEARW], WEAYENT Y 24 h N 4TI DNA & %A
HUAE B, b, EARAH MG G 5T, DARE BHAE TC A E
AAEARREE TCRTAE AT rh 4 B A5 B oG [T 40 i
(spermatogonia stem cells, SSC) ff +F 34 58 i /)
(#£3), SSCIEARHMGFE IO 47 HAFAE B 1T 12 18
(>61H), HSSCHFHIEFREY GFRa-1 FIEE 5
3 o6 BH M A 20 M A S A 2 8 AR A 3 in 31 80% LA
R e HARAHMEAIIBE T, 455 REBRAS S N
20 R 9 A A S TRV A I S 2 7 DA B
U5 TR] J5 it /89 29 55 5% 4 M v 23 25 Y CD105 B

Table 3 Isolation and viability of cultured spermatogonial stem cells
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OA 18 15 (83.3) 93.98+1.05 7.31+1.78 91.91+2.20 5.14+1.68
NOA (SCOS) 11 4 (36.3) 95.15+1.09 6.11+1.89 94.10+1.69 6.03+1.53
NOA (MA) 8 4 (50.5)
Bt 37 23 (62.2) 94.56+1.07 6.71£1.83 93.00+1.94 5.58+1.60

ARG FE A FEII(EHLSD. OA: FEFHA:TCHEAE (obstructive azoospermia); NOA: JEFEFHA:TCHGAE (non-obstructive azoospermia); SCOS:
MESZHFANIZEAAE (Sertoli cell only syndrome); MA: B (maturation arrest); P: UL,
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Application and Biological Evaluation of Magnetic Cell Sorting Technology™

HONG Tian", LI Jing-Wen", LI Ren-Ai”, CHEN Er-Ning"”, ZHAO Lu-Lu", DU Mei-Hong""
(Vlnstitute of Analysis and Testing, Beijing Academy of Science and Technology (Beijing Center for Physical & Chemical Analysis), Bejing 100094, China;
ISchool of Biomedicine, Beijing City University, Beijing 100094, China)

Abstract Magnetic cell sorting technology is a highly specific and rapid cell sorting technology using
superparamagnetic nanocomposites for cell sorting, which is widely used in immunology, stem cytology,
oncology, clinical medicine and other fields. Magnetic cell sorting technology is divided into positive isolation,
negative isolation/untouched cell isolation, depletion, multi-step isolation and automated cell separation systems.
In this review, we firstly give a brief introduction to the classification and application of magnetic cell sorting
technology, then discuss several new techniques and challenges based on magnetic cell sorting in recent years,
such as improving the sorting efficiency by improving the structure of magnetic materials and magnetic field
structure. The necessity of biological evaluation of magnetic cell sorting products was emphatically analyzed.
Through the biological evaluation, the advantages and disadvantages of magnetic cell sorting products can be
understood, and the research and development ability could be improved. Therefore, 10 biological evaluation
technical parameters related to magnetic cell sorting products were proposed: yield, purity, sterility, cytotoxicity,
cell morphology, viability, light scattering characteristics of cells, fluorescent antibody labeling ability of cells,
cell activation and cell proliferation. The 10 biological evaluation technical parameters play an important role in

promoting the standardized application of magnetic cell sorting.
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