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Evaluation consideration for risk control strategies of crucial raw materials used
in cell therapy products
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[Abstract] Immunotherapy products, represented by chimeric antigen receptor-modified T lymphocytes (CAR-T cells), have achieved
significant progress in hematologic malignancies such as leukemia. The raw materials used in the production of cell therapy products
are diverse and complex, with gene modification vectors and other raw materials that endow cells with specific functionalities or
influence their qualities usually classified as crucial raw materials. These crucial raw materials often have significant impacts on the

quality attributes and in vivo efficacy of cell therapy products, making them important concerns in the evaluation of cell therapy
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products. This article summarizes several crucial raw materials that are commonly used in cell therapy products (including lentiviral

vectors and y-retroviral vectors, CRISPR/Cas gene editing system, transposon system, immunomagnetic separation beads, and feeder

layer cells) and proposes the current evaluation considerations and risk control strategies with the aim of advancing the clinical

transformation and application of such products.
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fE Rl o LA CRISPR/Cas9 % 4t 47 7] , 5 & 3% 17 & RNA
(guide RNA, gRNA) 1 CRISPR-48 % & & (4w Cas9) #
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HH 4% # 7 (protospacer adjacent motif, PAM) F
B 55 3 AN B R X AL 7 T S &k DNA, B8% i ¢ X 48 3 1f
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Cas9 RAMH K F 2 KR IETH W, 8 £ %% ¥ LT
KA X B RS 8 fE RN BEARR LA,
f# B AR R % A 4 3 Cas9 & B B KR (47T Cas9 #it
) Fo 48 B (F Cas9 T 248 B0 %08 I 4. M, B DU
KL E M Cas9 & G £ 4 68 /1 Fn 24 7 & o jg 41 Cas9
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Bar,Z%F Z R RSk % & T fndk B )7
I #TF 2N TR o AT R A, 2 A FURL ] B #E O\ 20
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REETRANELFE EL6RE DNAKEME
AR EHRATEE, FERIT T, NF R
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BURL A b B0 JF 5, VLR AE R T A e AR
B 7Tt (insulator element) DL 3¥ 58 B o7 & H #7 %
B R AR R AT A R, B A R E
90 fE R AL, 5% B T F B Fu k% R B AR [ Y b L B AT
R, 7 BB 3 FURL B 42 DNA B9 3 A 3 fn B [RUE 7%
MEHFEZHY, EFRADNAFFERE R A E
B AT RE &l & R ML A, B EH BRI BURE K
B R, B b, 22 DUX AL DNA #E4T & B AL AL, DL R
R

Ey-d X RERGMEREREKEMN, #E
FTRATRFEFBNREMBEHN AL, B, FE
TrRA N A T E R AR K, W R A%
EFRANELARE . FARRIT.ENHRNEHEE
REZAITEHRENEART FUE/BENKR. %
FEAREENEFAEFHARFATERNELSCE S
M, REMEAARAEEERLR LR EEST X,
EHREMENAERE LR EREHA Y Fob,
BUEEKRARFFENETEREF M IENAL R
o e W HAT AT N, HAT A DT 15 FHEIR
HE,

4 ikTk

a3 B Tk — A Oy B T T A (B B AR IR 3K Y R
A A, BRI B Z AT ARGy, AT
WA ks, Bk E AN FHER
NBHE,REFRE SR ENAREEREY, B
WEABEEFFEMEY., 2 RABEROBART
B MOLDAY 485" 7 1977 4042 W, A T 40 40 B ootk B2 4
eiak, 2R TENERE, THLEZGFAE
T R AR SR T B, AL R TT
L= N T E- 3 WA
Dynabeads® 2 & K i /A & B9 MACS® Microbeads #
B, % BTk B A AR i R IR 43k 77 A AR I e
BEREHTNA.

Dynabeads® i UGELSTAD %% # % B , & 3 4] th &
WHRENMIHNRER L GRR, EEXTEERR
Wk, A THEE > AN EEARAN 45 ™,
MACS" Microbeads B % K &/~ & & ¥ , = B 4k & b
W BB AR, kB EERFERE,E
#4950 o™, P AR TR R AR AL, BT R
CHIFEEWERT A AN, — BT # G
B, IR TS REETRABES . Bk AN
B A B E 15 — & B 1 B 89 1% B :Dynabeads® ®]
DA 4 B fb ik Ak o A e BB BT, M\ B T
el R A EN T EERG, EEE AN SR
A, Mk E — FE B HAT RS 7 o #AT

J& 2 5 B BB HE K s MACS® Microbeads B R ~F 3%
N, 4B A G R VE AL, ELRE Bk R A 20 B A W TR AR
6 B JG — M A 5 B 0 AT R IR AR 5 BN T AT T Ui
B

MHRETEENFERUEREESHETUNE
N EEBR (BT EER KB A H
M. — BB ABKETEETHI T, R4
TR W 20 AR R R, T2 B R B B B IR R
I Bhu T AR ARG ER., TR
EREBAWER AREERIHATELRE
KEHREN TR, BN EER ok R H4
o RSk AE AR (D%, &2
BRI N A 0 40 RO A P R TR A B 4
FHTR B W 2 0 BT A (E R BE 3 LR
WIS BT R B A AT E, A B R
WRLIEIT P R E R A 7 R () P 4
ERBHRIERTERFTASAFENAREAR, —
BATHRAARNTEERGEEARBNLE,
AML, & EINEREE N E Mk DHE-L &
BERATHRAEEARN > ®, RFN—ADERAFLH
HAR WAL R, BFEEBIHAEL)EERTFT
TR AR BRIMEM AN ENBRIETE
ERoBH AR AMREHRAHRNL
JEB e A 3 B 4, CD3/CD28 B Bk 1T REAE 1 4 R
REMBANTHMHEATERIPBE, RETHEHN
B,

Dynabeads® K & A # %k, RAA B L EA &
M B R AR R K R 5 R BB R
B2 SR FUED T RE T AR Rk KON KB e B 3R
MEHERANE, R ERAREKE R #g ¢
THRBERER,FEXRTRNTALFEHRE
BMHAEAEE. BREAS#AKZRERE N LH
AL E ,EAT I Py AR vE &3 x 10°N 40 i 7
A g h /T 1004,

MACS® Microbeads X 49 K R Al w3k, £ F- & &=
By AR R, X R E R AR A,
MEBHKEZHEER. ARDEH, FHEES®
83| 9 CDASROITAZ. T 40 FL 35 3 2 JB], oK 4 7 40 i 4EL
TR 7R L) 4 A7, 3%, #5478 4 P 4L ok R B EL A
H 8. 36%, th i 3 7 40 A 4H B R 7R B B 2. 87%,
X3, B 40 HE e B4R bR AR OB R 48 R E M AR
R, A, AR T DLIE 3T R et 1F R VH TR Bk R AR
T EAE BT 4 4 KBRS . 4k BB BT R BN e
MACS® Microbeads £74 40 i R AL #9 1/200, £ £ ¥ &
WMETAZHNEER, — BT CHK KT AR
BH ARIC A AR BT B S AT IR AN, REHKE R XL
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A 3 T R B TR W 4 L B T R R R TR e AN 2R
AR ER ERNENIRE HEABINER
FHEFERNKRBHAROERLPI TR, ZRITZH
IR B & IR BE A1 B9 K IR AR B BN 4 - Ao e
BF HiR (22 RIRAUA) %5 7 B 5] 2 0y 0 R AL,
BV PRBRARG HATHR . R, ZUFFA
MUNFHHAR T EHATEYFI, REHLEFR
VR L il L A G R 7l DY S D
Bot A RSk A 4 B E AR B AR

BHRWER R Z —HETETER, BNSH
TR AEFER, £ BT RENEA EH KR
WREAR, RS e A AT A, AT
HBNAEGRARER/ REREN TR #HKN
BRI KL 20 B U6 T P i BB R B BOM N, i R
o FH B 40 06 9T PR b BLRCFT BB R R AF 6 2 A T R
£ & ¥ # 3t (good manufacturing practice, GMP)
FROERIBEIR . B E W T E, AR RE AR R K T
—Eh, B A AR KB ERT PREKES L
A LHER.

5 EFRYHRE

HREERENERE YL EE, B HE TS
B4 Ao 8 7E (6 3 3T 40 JE Fm 40 B 18] B AR B 0E L Bk 0k
—EWNERUF AU FH MR EK . T N —
K™, BwrEZE AT NK 4. g2 E % B
20 8 (TIL) % 5 % 66 T 49 B (iPS 40 i) -NK 48 i % 40
FEIERST L, BET RENT R, BAAM
kKBS Z,BEMERANEFAAREEGES A LR
A% 48 F (PBMC) B — & v 8 sk VR B9 48 i, & 1 3k T
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