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T10p-N305-1 HSOMEI YIRS AKE LIRS HETHE (2025 BHAE RAFr/5R &FVFAY)

ZHBERBE NS A oY T -MERT S ILT /A AOKP=RTHE
Three-Dimensional Underwater Locomotion of Catalyst-Integrated Gel Devices toward
Autonomous Exploratory Biosensors.
NTT ¥MtEEHB - BMC O EE, B B Hb H
NTT BRL/BMC, °Shogo Himori, Riku Takahashi, Aya Tanaka
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1. #&5

ARSI 72 & DIKBREE CIILF B ORENEMANCARE) —Th D, L L, HERD A
Fe U HEE R THEMTORTWA T2, Z OS2 845 Z L IR ~7-, 22T
ARFIETIZ, N IR L —Ty MEERIE Lo DR A& BRI E) LT 5 22 HPRREA
NA T Y EHRET D, BEORE CIEABEN TS VT S, ZDKETF~OBE) R DR
{EKEIRE 2 ERBAL LTz, ARKTIIEESAOFE L L2880 R8T L, K22
DRI IRSR I [0 7= 3 G HES 2 a5,
2. FBR

TFNT A AT ERE 35 mm OEH T A BIZT 7 U VT I RPVEHEESEHZ & TERL
7z (Fig. 1) 7V T A S CIIHE AT A I U, 7 VIR O P2 R RIBEC &> TF A
A AHLOEFEZER LN~ L DN D N AR L72[1), £7-. EEEMONEICT T
WA R S D 2 LT IR RIG O A B A U7z [2], 1ER U727 /3 R & il bk RIS
EHICELE L, ZEHIR 72 sk 2 85 LTz,
3. RiRBLUBEE

WERALAKFED T T FF ABESOGIZ X 0 Ak S - iR RIIIEEEHR TRE L, —ERICET

LEBEANLHNEN D, T8 KA DO ETEB L ORI 9 BIROBEZLIC L Vit
EEONT U AREYIINCEL L, KEFA~OF BB L OVERE 280 K282 R Lz, i@
PRt KB D & < 722 & VA DO ARGHESI L, ERIREEORFRI N E L 2 D72, T34 A

REBEEHESN NSRS (Fig. 2), B HIET A AEEOEFEEHR OKE S DBEREEICE
A DB EERT D TETH D,

[£%53CHk] [1] Takahashi, R. et al. Adv Funct Mater 33, 2300184 (2023). [2] Himori, S. et al. ACS Omega 9, 42261-42266 (2024).
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Fig. 1 Schematic of the catalyst-integrated gel device. Fig. 2 H,O; dependent vertical oscillation.
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10p-N305-2 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

MAREEHEBOEBMHADI-HDES—EBB7 L1 8EICMITT-
THEREREIFABEBO—REERFEDRE
One-Step fabrication of 2D feedline and 3D electrode for a micropillar electrode array
toward measuring potentials of 3D cultured neural tissues
NTT #piEEEEwE - BMC
OXKR RiE, BHF RR B B, Rk X8 KF BN BP HO
NTT BRL « BMC
°Taiki Otomo, Koji Sakai, Riku Takahashi, Toichiro Goto, Yosuke Mizuno, Aya Tanaka
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[(FE] WA NT ) A FED =ZIRITEEFR AR TN O EE 22 BB ATRETH Y . £ DONE
OISENEN 2 FHAIT 5 2 & IR ECMEROIMICA A TH S 1. TSR, ZRoTHREN
A FHAIRTRE R v 7 — B2 A T DWMUNEM Y LA OBUEEIRNTEER ST D, e T
TlE, 74 MU YT T 7 ¢ TR LB RIS LY T —EmE e 2 FIENH
WHNTELED, Bfe U7 —DORERMESDEDRLETHY, SRR AT —/VOSLIKEEY
ZIUHIZUINER T LA ~ET 5 9 2 THANTAIRREE & 72 > T e, £ 2 TANIETIE, W
RAEGDOENAET, Vbl & SCAREMR 2 — A ATRE 28T 72 2R BUEFIEIZ OV TOREE -
Rt a L7z,

[EBk - 2] BUET m 2 A &K LIRS, T A EIC Au @A R4 3D 7Y > Miis
W& Au REOFAVER LOTZ0, FA—/VFERIN SR D850 CRmLE L L=, 3D 7
VT4 7 TREE T — LB AF — 2 R TR L, U=y hxoyF 7 TRFRELSLO
Au 2 EIRAICERE Lo, RRICEMRD > & THZELE T —OWNHENC Au 2T S8 7 — &R
IR LTz, ZOREFEORGEEE LT, ETRMONT —=0 VREEZFHE L7z, Au K LI
£ & 500 pm, =S 50 pm, M5 5, 10,50 um OE GG L 3D 7Y T 4 T TIEMEE, V= v b
Ty F U TR DNRE == Tl EOREE, H/ME Sum O/3% — 2 DFERNFAIRETH 5
RS, HEAR IR DB OME & L CER S o SEBE AT 2 L RS
7. AT, 3D 7V b TR LICAAEZ AT 592287 — 0B 0 ~HE 25525 pm, & & 100 pm)
WIZEfFD > ETAuZTH L, E7—EBBOBKRIC OV THREZ Lz, AuldPZEr T — L Ek

FEDm S £ THRZERICE —ITHTH L TV D 2 LGRS, AR TRET 2R EFIEDOAR
PEDR S Tz,
—— ———
N Y b
Au deposition Surface modification 3D printing Au etching Au electroplating

Fig. 1 Fabrication method of micro pillar array

[2%3Cik]  1.Huang, Q. et al. Sci. Adv 8, eabq5031 (2022).
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T10p-N305-3 HS6M AR AKELIHES HETHE 2025 BHAS RAFrY /(R &FVF(Y)

&8 £ 1 — LB ER AT HEMERIIRDEE - B OEERIE O
Functional response and self-repair processes after focal injury in artificial
neuronal networks with hierarchically modular structure
BRACAIER |, RALAPRT 2, IRALK AIMR?, REE AR 4
O(DC) iEid BA 12, LA A 15 F HRE S, EH AKE 12, B 508 4, A4 BsEER 4,
H #T 4 IEK BN ik ik 2, THES
RIEC!, Grad. Sch. Eng.?, AIMR?, Tohoku Univ.; Grad. Sch. Brain Sci., Doshisha Univ. *
OK. Watanabe', H. Yamamoto' 3, T. Sumi’, H. Murota'?, H. Osaki*, K. Kawamoto®,
T. Matsui’, Y. Masamizu®, S. Sato'-2, A. Hirano-Iwata! >
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(% - BM] AKROBRUEY 27 A TH 2%, 85221 THFWRFERBIC X D HEE
[EIfE X % (Chenetal., Cell, 2021). T 5 L7HERERIEICIZ, HBEDORE XT Tk EEREHD
HELRBERNTH S Zh, BVETARLEEET L EE L ORI TWS (Fukui et al., Sci. Rep.
2020; Alstott et al., PLoS Comput. Biol. 2009; Sumi et al., Front. Neurosci. 2025). L2 L, M&lEK
FRPOBEHLMEETDH D, HEIC X 2EELHFHCZ DBRDOAEEIED X 1 = X L3RR LT
TaCHEI ATV, 2 TR T, WMABERMEEICAR SN2 EEREY 2 — U iiE
(Meunier et al., Front. Neurosci. 2010) Z ¥ U 72 N TASHRaE g %2 - W C, R ORI E
RINAEGEEZ 522 Z e BA[HER L — Y —~< A 7 n XAt a VEBRREMEL. X512,
EHREMHBI OB D &, HERFS A Yy b v —27 OEEMMES X CEHCBERICE X 22ELE
HINCET L7=DT, ZOMREHET 5.

[RERAE] ~A Zafitlk7 N4 2%, 100 um P45 DIESTE 16 D 572 2T Y 2 — W HEIEIC
FETL, RUIAFALIaIH 2L TVIE—NT 4 YETHATZ2 2 KOERLE (K
la) (Murota et al., Adv. Mater. Technol. 2025). Z®D 7 N4 2 EiZ, FBAE 18 HZ v bR EHK
DFEMINE Z S 2 2 & T A THREHIAEE R 2 FR L 2. 55 10~11 HEIZ UV /2 #o0r x
L—H—ZHVTEY 2 — LE OMFEZEEZEIRINCUIR Lz (K 1a) . BHEE, 1851, 18
BE%E, 1, 3, THROSZKRETCaf X =Y X hEHIL 7=,

[((ER] HEERICBVT, BEEINEFETIZEREINIZE AL Rooizxf L, BEERTLL
HTRBEERPPE T LD 00, EHERHRSATHE (M1b). ZoZid, SHOERR
THREEEDAZFRANCUIMTETWA Z e Z R LTV, £, 2y b7 —27 OHUNIIRTE

Ui

j— E) hub ;"f;jlj:/El\ Z *%&:ﬁ&j‘ z) peI’lpheral a CcCcD b Before damage After damage
REATIE, SO & EHZ( o e B PR B

IR EAS R o, HEEEHTR Y b 1 ﬂ_’f:
v — 2 QIEEBE % PUE T % BERN T T
HBZEBThoT. FERTIZE, #ED
5 7 HERICF— &2 FHES L, HRE
DX H =2 L EHRNTFEROKRICD
WTHHET 2. ARIFFEOMRIE, KiE
{%O)@ﬁﬁ 2: \Zﬁ#ﬁ’ é B &: Lijﬁ{%m'lﬁ%{ﬁ PDL-coated coverslip
AT LFY AT ARGHRECHMT 22 [®1: ) LA 7054 €2 > 3V RRR M
EOIEINS. t% Qﬁ*ﬁg%ﬁﬁiﬂ@@ﬁ gﬁ*aﬁg%@%%%ﬁ ;b) HBIGE

5 2 )12 Ry L e s w RO ﬁI‘ Z, E’ﬁﬁﬁ?\ﬁc: RA) ; 7% GCaMP
et Tt HORIETY (F) . REOWBE, RSEIICHET 5 E
Wi, T, IST.CREST, dtitkrssummems > 2 —/LVINOMHERIALE RS, (Watanabe et al., bioRxiv,
A70Y =2 MIRORRICHESTEMXh. 2025)

Neurons
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10p-N305-4 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

F/ RP7HAGMERVS oy FY 7RER/MNaDFEE
Nanopore-Based Characterization of Mitochondrial Membrane-Mimetic Vesicles
BRI !, BAKEH 2 B KZEH 3, Korea Basic Science Institute*, FIb XM =%H S

Otf FEKE "’ FEAX E° YuxiLin’, Young-Ho Lee’, ¥H S >°
Grad. Sch. Eng. Tohoku Univ.!, RIEC?, FRIS *, KBSI*, AIMR?
OChisae Kaji" %, Kaoru Hiramoto®, Yuxi Lin*, Young-Ho Lee*, Ayumi Hiramo-Iwata* >
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L s

UMAECTRINETICRER 2 -/ KT DHERZMLL, IV sV Y — L0

LB W THiER O M ERHERMOIER & o 22 B2 MR L 2. BIE IR Z oHffi 2 XE < ¢,
FEB/NMEDMR 2 Z 2 5 & & TAKNDOIREREREE 2Bl L, -/ F7 2w 72Eknt (£
vy 8) LNREEEOH AR O RN 2 BET L Tw 3.

AFFETIEI b a vy FY TG FEET 2L VA ) €y B3R v o3 7 B R RIGE LIEF
BUcBG5 95 L iEHL, IV AV VREZERZ I Fa v ) TEEHBUMIZERL <
> KT RBRORE ZH/E L7z, £72, I bavy FY TEEfUNMIE 2 v o7 BR2REE L7285
By S FAEICONT BRI &R T - 72.

2. FEER

HIAERZL =Y =7 7= HTHESYEL L, F7ERE 200 nm FBEDOF /vy M Z{FR L
Tz RiT, By 3y VERERZNEICTRIE L7262y F OSER%E U K Y — L5 Eu (EREK)
100 nm, #ERHIEE 2-Dioleoyl-sn-glycero-3-phosphocholine(DOPC) )ICig L, X 7 A fifFZhic X
DARTICNEEEZER L 72, VR Y — L0l e RERICER L <y PO T+ v v a%{Tofk
#ic, ¥y MAFBERICEENSRTH S I ba v P TR ZEERL72) RV — L4 (B
#1200 nm) ZBM L, BEZMMLTH /KT 2L Tith 2 BRZFHIIL 72, 20k, THIcX
VoNIEAERBML, 10 B4 v F 2=+ ORICHEBRGH % 1T > 72 (Fig. 1).

3. FEH - EE
Ihayv Y TERRY R — Lokt TRT

DODRIMCELEZHMLZEZ A, ALY FIE VDR ‘ L Lisil(:scsoat
cRa M O BRHFRIE(7 7y ¥ v 7 &) H

M N7z, &5l x v S EERRAICEN L 254 2. O a‘-mddnA
S, Ty Ry S A Y b DR IR X L7 HCD 'ED
TNZ/MEo K X v o 2 OWE O F B CRIEE = ~—Liposome

mBNEA L7z Lic Xy, Kol EBXKKENBE
L7 ThsdreEzoN5.

Fig. 1 S2Bas[,

Experimental schematic
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10p-N305-5 HSOMEI YIRS AKE LIRS HETHE (2025 BHAE RAFr/5R &FVFAY)

1 RyTiEtEE POMS 24 £ (28 1T 5 10 B iR 4 SF4ARa 0 BN R 4T
Migration Analysis of Cardiac Fibroblasts on One-Dimensional grooved
PDMS Substrates
FFXREIL' CM)ER &5 ' FK —&' =l #X' =H B’
Aogaku Univ. ', °Hiromu Kuwabara !, Kazuhiro Aoki ', Yuuta Moriyama ', Toshiyuki Mitsui '
E-mail: mitsui@phys.aoyama.ac.jp

XU IZ] MR AESCAMGIAEIC T Mia OB AT AR BREE D ST FHIREIC K & <
BEZ T D, In vitro TORERIZEBNTIE, AU TAFLvrdH L (PDMS) 23, F ORI FHY
B == T ORGENE MR ORI E L2 K & LA AnbhTE 7z, 72 & 21X,
PDMS Lo 1 %ot (1D) 1A 2 HIREL IS 5 2 2 BB S TR 0 . fiRsiia X% 5 11
B2 THEATICALM T2 Z ENMBI TV D, ABFFETIE, RS X OERREZ T A —2 L LT
AE L7z 1D fifkiE 4 PDMS Hth LICSATICRCE L. DA ds J OSRME M o0 Ry AT iy 72 255
BEATo T2, MRNELEZEEL, 270y MIED F TOE-MnOZRE X O aE
& LTOERZBE L, HRER URIEREER D RET B LM Lo, AFEIC XY, Bl L7z
SO A R AE R 2 2h SRR S 2 T2 O D it 7R Fs L ONERIRR DSR2 B 52T 2,
(2B 7 1E) 1D IE LB T 5720 DF— L R, vV a7 s v A7 4 LU A B
(SU-8 3045CF DFR) % F\WC 3D #i& 2 {Epk L7z, Z @ SU-8 E—/L K k(2 PDMS % i F -+ i{t
7ot HEET S LT ID G AT 5 PDMS AR A 572, PDMS FoA R LM fasEas o
Dl a =4 a— E{To -, #IEIE30~100 pm, /& S1E 45 pm, FEMFEIE 50~150 pm &
L7z, fERL7= PDMS SR Eo—fic, k% 7 HEO=U & U OIS HEE L 72 #RiE il
BLOOLHMEZHERE L7, 18 h DRIV FFICca 7z MREZED . M7 Y —
DOIEDOFEIE A & MRS IEE T DT % (AEEMEZ W2 L7 7 2BIRIC I VRt LTz,

25001

[ BRG] BRI, AINE LT (b) = soum ;
FLTBIHI L | 206, WA o _+.
B CHRR & LCBY < B S L N
A7z, Fig.l(a) Ti&, ££H1E LT EFIZ ﬁ%&*rE - -
B < BMESFMIBO 2Ty T2 a v b e
ZOFH TR L= 7Ty b T Eﬁ—ﬁm
BHotz, 1R 80 um ORI, KON gww o
av ATy M D NS LD B _aW__-;* g

RHE LTOB B, £, S5 I T
Fig. 1. (a) Image of grooves with cells. Fibroblasts appear
DI O FE FE PR > T2, AFEF T dark, while cardiac cells appear bright. (b) Length of
- fluent cell bet i .
I MR & 2 s A FR OB X 3L e confluent cell area between grooves (c) in grooves

DUV TR S Do
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10p-N305-6 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

L—F—RRIEERICE 3\ FTHBOSERE T Ot AOEEZER
Observation of freezing damage process of biospecimens by laser induced crystallization
BRABET ' M2)HL ' HHF £X' B FX' 0wl BF' S F2'

Grad. Sch. Eng., Univ. Osaka', “Sho Inoue!, Norifumi Fujii', Hozumi Takahashi',
Takahisa Matsuzaki!, Hiroshi Y. Yoshikawa'

E-mail: inoue.s@mp.ap.eng.osaka-u.ac.jp

(a1 s 1%, FIR THILT D/ A A 308 (Rl Ml R 72 L) D RHIRAF O T2 IZ B H]
KToHD, —J7 AT BHIMH CECDKFEICEV RS ITHRIE T 52N Mot Ty, EDHEEA
B =R LDFRADRDHILTND, Ll @B IO IR RSO 2 KT LT O M BRI T,
K DR S AN Z 2 5 I P22 [ 2 R LS C &7 o L BRBHN D TD |« TE 2 RS SR SRR L
FNNEDINTRE L THREE 5250, A4 3O U B IR O & B A7 A 155 Z L3N
#HCHDH, TITARFETIE, NETH L OZ L —T7 TR CEIL—F—fEd biE[l, 2 %cky
KGR LA T ZE I . K O SRIC D 3 A 450k (Rl L Ol 5 1) #8657 n e ADE
PEBIZZ DS T RBZR RS AT DO IAL A TZ DO THE T 5,

[3=BR) S A3 EHE LT, RTINS AN (HepG2) B L O YA XDNEE -~ 7/ (GUV, Giant
Unilamellar Vesicle) # V7=, GUV % 2,3-Dioleoyl-glycero-1-phosphocholine (DOPC)ZfEE &L T,
Electro-swelling {5 CIERLL 7=, FRNTHEUHR(-15°C ~ -20°C) CHvE L7= M =723 GUV ORREE 200
uL AT ARRLT 43 =22 F L. IR 20°C)I2C Ti:Sapphire L —H —(H LR 800nm, 73/LA
EREIIE 5 ps, #R0RLUJEHEL 1000 Hz)% 20 {560 X (NA = 0.5) Z i L CHEIEIRET U7, SN0 E
I TARNLT 4 2D JEEHH) 100 pm LD LUz, b— —BEFi% OREHT, [FURHL
o R LT A A7(12000 fps, PFV, Photoron)Z IV THLZE L7~

[#ERIFig. 112 HepG2 DB ST R EHR T, 7SV AL — Y — 2B R LT L&D XA LT
AR, L — I — BRI AR E 0D F A TR U R REIR R N7 V3 EL 2.5 ms BEICIERS
AN R L QOB VBIR ST, T OBERUBRRE C O OKORE M Milaa B o< kol
TR LTz, 20897 — =Xk ofEimbid, GUV ORI CHiF T 2ZL 03 iEETHY,
K DA KO IR B DS RS L INEB IR DS IR 3 28k 72 BE2 9 D2 LS FTRE Cdho 7o, BL ERE I,
L — it b Bl A A

oot Laser-induced ice crystallization of cell suspension
> EUSNNE - alogen lamp
b\é:kf\ /i/l)jﬂﬁit*%/’% — 0 ms 2.5ms 4.6 ms 8.1ms
Vo S WRSIEES
N Sample < IR :“.“.. o '{
BRDWFLEEIZ A F I A% —— Focal spot '%:é* M’ g"b?- ’%
| T
=% - =3 - . s 0 R = AT
lﬁj*jﬁ;};ﬂ: L—Eﬁggf%é\—k% Objective Iens. ° X ;.:- vr*‘\' 7‘."“’“”. -y
y ( (x20, NA 0.5) 5 N ,{; sﬂ":{\ “-";%";, X

. N N N 3 . Se - Pt > R
RUTHY, SHRFEMAH N = P \'“j‘*,fi e LS R

= N 3 o Tell i I (e
ﬁ*ﬁ{%%ﬁ:x A@ﬁ@ﬁ)ﬂ c: High speed camera i 2 : L:“_;o S ! ; ‘! 34‘
BRHZEN W TED, Fig,1: Laser-induced ice crystallization in cell suspension (£ = 20 pJ/pulse)

[1] H. Takahashi et al., J Phys Chem Lett, 14,4394 (2023), [2] H. Y. Yoshikawa et .al, Chem Soc Rev, 43,2147 (2014).
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10p-N305-7 HEOMISAMIDE LHELMMAL WETFHE (2025 BHAZ RAFrY /SR 8AVF1Y)

FRE~YS - O0fBREFAL-HEROBERR

The use of an open-top microfluidic chip for rapid freezing of biological cells

BRATL', BRKXOTRE? CHAKLLOD!' itREsr', BEXEXR' WPEL!, HEARS '
UOsaka !, UOsaka OTRI? °Yoshino Tanabe!, Kosuke Tsuji!, Takumi Kunimoto!,
Masahito Yamanaka!, Katsumasa Fujita'*
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Fig. 1 (A) Top and cross-sectional views of a coverslip designed with an open-top microgroove structure.
(B) Schematic illustration of the proposed method, in which the residual solution volume is reproducibly
controlled, and rapid freezing is performed under optical microscopy observation.

Z3Z 3k ¢ [1] M. Yamanaka, K. Tsuji, et al., bioRxiv doi : 10.1101/2023.08.01.551103
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[1] T. Yoshinobu, et al., Label-Free Biosensing: Advanced Materials, Devices and Applications,
Springer(2018),103-132.doi:10.1007/5346 2017 22

[2] M. Sugiyama, et al., Nature Electronics volume 2, (2019) 351-360. doi: 10.1038/s41928-019-0283-5
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Figure 1: LAPS device structure with ISM.  Figure 2: K*-sensitivity depending on different passivation types.
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Development of the Cell Aspiration Method toward Force-sensing Cantilever

Using Dielectrophoresis
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Figure 1. Schematic of cell aspiration
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Genetically modified (GM) plants offer a promising solution for developing climate-resilient crops. A key
technique in plant genetic engineering involves manipulating protoplasts—plant cells devoid of cell walls—
which allows direct access to the cell’s internal machinery and enables complete regeneration into a mature
plant”. However, characterizing individual plant protoplasts is challenging because conventional techniques
like flow cytometry rely on fluorescent labels that can harm cell viability, limit marker compatibility, and
hinder long-term studies®. Therefore, in this study, we present a label-free, multifrequency impedance flow
cytometry system for characterizing plant protoplasts at the single-cell level. Our custom-designed
microfluidic device consists of a microfluidic channel embedded with three electrodes (Figure 1a). The
central electrode is excited with an alternating current composed of three distinct frequencies chosen to probe
specific cellular components. The resulting differential current across the side electrodes is converted to
voltage and demodulated using a lock-in amplifier, yielding frequency-specific impedance profiles®. To
validate our system, we analyzed tobacco BY-2 protoplasts cultured for 0, 12, and 24 hours after enzymatic
removal of the cell wall. Over time, protoplasts regenerate their cell walls, which increases cell size and alters
the electrical properties of the membrane and cytoplasmic compartments (Figure 1b). These morphological
and physiological changes are captured by metrics such as electrical diameter and low-frequency phase shift,
which correlate with cell size and wall regeneration (Figure 1¢). Additionally, a frequency-dependent opacity
metric indicates the degree of membrane shielding as the cell matures. Mechanical properties were evaluated
by introducing a constriction in the microchannel (Figure 1a), where increased passing time at lower channel
height (CH) indicated rising stiffness during cell wall regeneration (Figure 1d). Our results highlight the
potential of label-free, multifrequency impedance cytometry for non-invasive characterization of plant

protoplasts enabling scalable assessment of their electrical and mechanical properties during regeneration.

30 @ ‘um  b) Oh c) [Electrical properties| d) [Mechanical properties|
‘, ; @ z 507K 2000 0 2 % CH:350 G20 sm
Sl 3 407 $ 20 E N Eo47T— W,
ampller \ 7 i E; 20 § > = 0.2-
B et 1 les[E s
\\u 2 24h _________ S % a 2
0 80 0

b2 s - | ! T T T -60 0 . T T T
~ S ;L. 0 12 24 0 12 24
~"ich:50—20 pm; Y time (h) time (h)
Figure 1. a) Schematic of the impedance flow cytometry setup. b) Image showing the regeneration process of a
tobacco BY-2 plant cell. c) Electrical and d) mechanical property measurements of tobacco BY-2 cells during
regeneration.

1) N.S. Mukundan, et.al., Plant Biotechnol Rep, 1-20 (2025)
2) T. Niehorster, et.al., Nat Methods 13 [3], 257 (2016)
3) T.Sunand H. Morgan Microfluid Nanofluid 8 [4], 423 (2010).
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