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MccnepgoBaHMA Ha KNETOYHbIX DMoceHcopax
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« bBa3oBasa cxeMa nwboro knerouHoro 6moceHcopa. OH COCTOUT U3 ABYX YacCTeMn:
1. HenpoHanbHOM KNETOYHOM KYNbTYpbl HA NMOBEPXHOCTU Npeobpa3oBaTens,

».  Camoro npeobpaszoBaTens, BK/JOYAOLEro NepeaaTynkm NoTEHLNAN0B U XUMUYECKNX
CUTrHasoB.

= JKnBas KneTKa C/yXWUT KakK YyBCTBUTENbHbIA 3/IEMEHT UM NEPBUYHbIN Npeobpa3oBaTesb
NS OTBETOB HA 3/IEKTPUYECKME N XUMUYECKME CTUMYbI, MpenapaTbl UM CUrHaNbI
COCEAIHMX KJIETOK.

n OHa npoaAyunpyeT COOTBETCTBYHOLLNE OTBETbI, TAKNE KAaK BHEKIETOYHbIE NSMEHEHUSA
MOJIEKYJZT N MOHOB, 3NTIEKTPUYHECKUNE NOTEHUWMANIbl, UBMEHEHUA UMMNEONAHCA U T.A.

« BTopuyHbIN Npeobpa3oBaTenb AEeTEKTUPYET 3TN OTBETbI U NpeobpasyeT ux B
3N1eKTpUYeCcKmne curHasbl.

« Bcé 3710 BMecTe co30aéT KNeTouHbIn GuoceHcop.

» bBonbWHHCTBO Tex, KTo paboTaeT Ha 6MoceHcopax, UMEIOT B BMAY NEPCNEKTUBY
nepemTn K yCJIOBUAAM <UH-BMBO>, T.€. BblpalluBaHUe KyJibTypbl HEUPOHOB Ha
pPa3HbIX AaTYMKAX — 3TO MOoAeJib BXXUBJIEHUA B MO3T.



MeTabonniam HenpoHa
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Upon receptor stimulation, signal transduction pathways are induced. The correspond-
ing ATP consumption is compensated by the increased uptake and metabolism of glucose, which
results in an increase in the excretion of acid waste products. The extracellular acidification is mea-
sured by the silicon sensor.

MocpeacTBOM CTUMYNALMN peLienTOpPOoB 3anyckaeTca NyTb npeobpasoBaHns
curHanos. CooTBeTcTByoWas 3atpara AT komneHcUpyeTca NoBbIlWEHNEM
MeTabonusma rnkKosbl, KOTOpoe NPOABNAETCA B NOBbILWEHHOM BblAeNeHnn KNCHOT.
BHekneTouHoe 3akncneHne namepaeTca CUIMKOHOBbBIM CEHCOPOM




buoceHcop «patch clamp»
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Figure 1.6 Schematic diagram of patch clamp chip for cell-based biosensors.




buoceHcop LAPS
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Figure 1.4 Schematic diagram of LAPS for cell-based biosensors.




bunoceHcop FET

Figure 1.3 Schematic diagram of FET for cell-based biosensors. (From: [6]. Reproduced from Solid
State Electronics, © 2008, with permission from Elsevier B.V.)




buoceHcop QSM
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Figure 1.7 The basic schematic diagram of QCM for cell-based biosensors.



buoceHcop ECIS
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Figure 1.5 The basic schematic diagram of ECIS for cell-based biosensors.
ECIS

Electric cell-substrate impedance sensor (ECIS) provides a novel method to per-
form real-time cell monitoring like never before without the use of radioactive trac-
ers, or biological markers. The core of ECIS technology is based on measuring the
change in impedance of a small electrode to AC current flow. It will be introduced

in Chapter 7.




buoceHcop MEA
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Figure 1.2 Schematic diagram of MEA for cell-based biosensors.

3.44.1 MEA

The planar electrodes can be used to monitor proliferation, motility, and adhesion
of populations of cells. Impedance characteristics of populations of cells cultured
over large area electrodes and single cells cultured over small microelectrodes are
both studied. These impedance measurements have provided information about
proliferation, motility, and cellular adhesion for both electrically active and non-
electrically active cell types.




buoceHcopsl MEA (microelectrodes array)
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MposoaawmMin
cnon TiN -
HUTPUA TUTaHA

YépHasa nnaTtuHa

Monuakpunamua P . MEA-uunbl co3aaBasiuCb ANA perncrpauum
HuTpua TUTaHa = KNEeTOYHbIX UMNYJ/1bCOB, BKJTIOYas UX 4acToTy,
aMnauTtyay, popMy BOJIHbl U CKOPOCTb.

. Mpy NOMOLLN MNUKPOTEXHOMOMMMN HaHeceHocsATCs Au,
Ir, Pt u apyrne mMeTansibl Ha CTEKASHHbIA UK
CUINKOHOBbIN cybcTpaT ans dopMUpoBaHUS
3/1EKTPOAOB, KOHTAKTHbIX AOPOXeK, HAHEeCeHUs
NPOBOASILLErO C/N0SA U BbICTaB/IEHUS N1EKTPOAHbIX
NAOLWaAoK ANS KOHTaKTa C TKaHAMU WU KJIeTKaMu.

. Pasmep nnowanok sapbupyetrca ot 10 go 100 MKkM,
war mexay Humm ot 50 go 500 MKM.



Oobwum Bug MEA-4mnnos

HypHan




Pa3nnyHble KOMMepYeckmne Moaenu
MEA-4nnoB

« (@) 64-kaHanbHbIN
MEA-uyun dpumnpmel MCS;

« (b) MNMoanoxka n3
MUKPO3/1EKTPOAOB;

------------II! v A\ - > - (C) MO.EI.eJ'Ib Aynda

5 . MEAG6OQO;
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5 ! =« (d) Mogenb MED64

Panasonic.




Tononorna KNeTo4yHou Kynetypbl U akTUBHOCTb HEUPOHOB
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iccneooBaHne nepeXxmnesatoLnx cpesoB

(a) 60 anektponos 30 MKkM Cc warom 50
|~245M - NPSAMOYrOJIbHbIN MaccuB «3 Ha
»

(b) 64 anekTpoaa c kBagpatamMu 40 MKM
n warom 60 mMkM. CybmaccmB «2 Ha 8»
ANs CTUMYNAUMKM BOJIOKOH cybmaccus «4
Ha 12» Ang perncrpauvu oTBeToB OT
NMMPaMULHbIX KNEeTOK.

(c) 60 anekTpoaos 30 MKM n warom 50
MKM. NIMeeTcs aBa cybmaccmBa «3 Ha 7»
ANs CTUMynaunMn nepooprupoBaHHOro
nyyka, Ans 3anumcu B 3yb4yaTton
U3BUINHE U cybmaccnB «3 Ha 6» ang
3anmMcm nupaMua.

(d) N'pynnbl anekTpoaos no 39 1 49 c
AnameTpoM 30 n 20 MKM COOTBETCTBEHHO
M warom 50 MKM. OAWH CTUMYNUPYOLLNIA
cybmaccus, coaepxalimii 7 TpUnieToB v
4 nuHenHbIX cybmMaccmea no 7 unm 8
3N1eKTPOAO0B ANS 3aNMCU pa3HbIX
y4acTKOB

(e) Perncrtpaunsa npm nomown MEA-umna
BbI3BaHHbIX NOTEHLMANOB OT Cpe3a
rmnnokamna. PurMmmyeckas CTMMynsaumoT
KossaTepanen akCoHoOB NMpaMuz,
runnokamna (nHtepsan 40 Mc).




