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In recent years, cells have attracted attention as a new modality in the field of drug discovery. Cell
therapy means a treatment in which cellular material is transplanted into a patient by injection or other
means. Cells used in cell therapy can be broadly classified into three types: (1) cells harvested from
patients or others as they are, (2) cells harvested from patients or others and modified to provide function,
and (3) target cells derived from pluripotent stem cells (iPSCs) from patients or others. Historically,
harvested cells have been transplanted as is, but recent developments in gene editing technology have
led to an increasing number of therapies using cells with innovations that enhance the recognition and
activation of target cells, such as chimeric antigen receptor transgenic T cells (CAR-T cells). However,
issues of gene editing technology such as off-targeting, low quality, and inducing side effects have been
reported. To solve these problems, a "chemical and physical approaches to cell design," which is more
flexible, reproducible, and transient, is effective.
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and transition metal ion has been discovered. Physicochemical design of cell surfaces will be a new
strategy to provide specific functions to therapeutic cells for biomedical applications.

Keyword: Cell surface, nanofilm coating, mechano-design, extracellular matrices

Michiya Matsusaki was born in Kagoshima, Japan in 1976. He received his
Ph.D. degree in 2003 from Kagoshima University. He started his academic
career as a Postdoctoral fellow at Osaka University in 2003. He was a visiting
scientist at Lund University in 2004. In 2006, he joined the Department of §
Applied Chemistry in the Graduate School of Engineering at Osaka University
as an Assistant Professor. He was promoted to Associate Professor in 2015 and
to full Professor in 2019. He was a JST-PRESTO researcher (Concurrent
position) from 2008 to 2011 and from 2015 to 2019. He was awarded 20 awards
including the Young Scientist's Prize by the Minister of Education, Culture,
Sports, Science, and Technology. His research interest is biomaterials and
tissue engineering for regenerative medicine and pharmaceutical applications.

Acc. Mater. Surf. Res. 2024, Vol.9 No.1, 11-17. 11



Acc. Mater. Surf. Res.

https://www.hyomen.org

HRAREOYMEELEHT AU LEBTIEA~DEH

NIRRT
ABRXZXF I TEZ LI FIEZFH

1. #8

WA, BRSO E R BB W THTILWEX Y
TAELTHEB SN TWADO N CTHD, K57
TEENORTFR LRI E DOF 51, SHIT
PR BB el OF T EIRERR T, Ml
ZODICIE R TEDBMb g, filluz
BIREX VT4 LLTHWESRE DAy ME, O
A SC T BR A a2 RS IR A2 T F
DA 5D FEE OMIBRIZ /b L THEHS
NEBET D, @ bLizMiiiE, BE LM
fkEE IO DI A S, Bk D
BEREC EAEE T2, OB MM AL B &AL
C bR L~ I (BB 2080 ) A FEL .
HEAHIR -0 EA LV B FEATHIET, FEAES
TR INTEDIRTIT7A R LEIE S
L, IR ERHIF D, WTRLIEROAIS TS
VT 4 TIIGAZENTER W R THY, M
EXVT LD SID—D>TH D,

HIRRZVERCAIEDEX VT 4L L TERT5

TeOIZIE, AEEINBERIL TEDOEEFEH T 5,
FIT AR TR L CHENE - L E L il
45, EVIDRRERDRLD ST TH-T278, K
BENA T4 TH D, £ LM - oy M olE
DOEXNRKEN, REDMENH ST, Tl
FEH SN TWDON, BI5 A HIRIZEY
PRI ORI ETEM LA =D D T RA ML 72
X ATHURZ HE S -5 A T flla (CAR-T ##
) D CdhD, CAR-T MfRIL, 23 A ML O i
IZHBLT DR E OPURZFRIRL CTHE T 559
IR FHESNTRY |, MRS ANZETH EVWEE
BhERAE TR T ZENHLNE R ST, DI, &
G REENZ Wz T A" 45
FMBAR A SNTCWAEN, A7 X —F bR
77 ) DR TEA, AN A S EEERE, 15
FRE~OEIEH . Ay F A7 N TERU, i
HORE M, BRFRLES ML S, 728
Bk &2 IR S R S S 0D 2, b fiE
W BBl 7 ARELY B HENEL .,

A Hydrophobic

Insertion

E Enzymatic
Remodeling

Cell tethering,
rolling, etc.

Cell expressing —F ? isoform
P/E-selectin e

Cyclodextrans,  "Click
oligonucleotides, =
aptamers, efc. R

D Metabolic o 2

Engineering Azido-sugar

Phospholipids  GPI anchors  Alkyl chains

A5 5
Fucosyl- S8 HCELL
transferase VI ( gy leolom
{

e {:";Nr-e2

B Chemical
Modification

NHS-biotin ()

Artificial receptor,
peplide, aptamer,
polymer, etc.
5  Streptavidin

"bridge"

Complementarily-
functionalized
target cell

C Liposome
Fusion

Fig. 1. Chemical approach for cell surface modification. Reproduced with permission from ref. 3.
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Fig. 2. lllustration of cell multilayer fabrication by coating of nanometer-sized films on cell surfaces.
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Fig. 3. lllustration of layer-by-layer (LbL) assembly driven by typical electrostatic interaction (A) and

biological recognition (B).
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Fig. 4. lllustration of cell accumulation method (A). Construction of vascularized tissues by adding

HUVEC or LEC (B).
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Fig. 6. lllustration of collagen-transition metal gels and their application for malignancy control of

cancer organoid by elastic modulus control.
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