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1. Cameron JR, ®uownn tou avBpwnivov copatog!?
Herman IP, ®uown tou avbpwnivov copatogh?

Hobbie RK, Intermediate physics for medicine and biology!
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2 MUELWOELS 0TO e-class

[1] Biphiobnxn Emornucv Yysiag
[2] Bihiobrixn Odovriarpirns

BiBhobnun & Kevtpo [MTinpoypopnong EKITA: http://www.lib.uoa.gr/



http://www.lib.uoa.gr/
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[ToOnuind: e€wrtepunn mnym, antivoBolo

alMniosmdpa pe to oopa (x-Ray, CT,...)

Evepyd: noapdyovion and to cwpo (HKI,
HET,...)

O aoyolnbodpe pe ta evepya (Bro-
NAEUTOUA) ONUXTA.
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B [INX, nepihopBaver:

m Net
=oee m Nevoueg iveg
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Nevpwvog

m Andn, Epunvelo, Metadoon
TIANEOYOOLWY (NAEXTQOY NN
OY|OLTL).

m Aevdplteg: Andm and dAloug

VELOWVEG.

B > uvaels: TEQLOYES AELTOLOYINNG
OLVOEGTG, CLUVATITINY] CYLOWUY.

B > opo: Ohorinpwor, Exputindg
Kwovog, {ovn exnivnong AA.

m AZovog (vevp. tva): Atxdoaon.

m Movo av 1o epebiopa etvor
XOUETA LOYVEO-OAO 7] OLOEV.

m...— Yuvadelg — Aevdplteg —
2opo — Agovag — ...




Hextoueor Avvopxd Nevowva

= Avvopxo Hospiog (AH)

B >tobepn OlpoEd SLVAIXOL, O VELEWYXS OEY EYEL
oteyepbel ano namoto epebiopa.

m Eivar tolwpevoc.

= Avvauxo Agaorng (AA)

m O vevpwvag dteyelpetal ano LoyvEo epebiopoa.



Avvoapxo Hoesplog

m Ao, Suvorinob petaéd Twv 2 TAELEWY TNG
uepBoavng (o vevpwvag elval TOAWUEVOQS):

m AV = 70 mV (- 60 éwc -90 mV).

B AVOUOLOLOQYT] HATAVOY] LOVTWV
(Xvysevipwoelg otabeped)).

m Fowtepwo: T [owretvind avidvio
. K" Na"— Swpopetnr Babuid. ouyn/ong.

m Awcuoroiuvopevn Awyvar (SlavAot
Sppong), 6. K™>>8.Na™ (=x50-x100)

s (Eg+ ~ =90 mV,Ex,+ = +60mV,
Ec- ~ =70 mV)
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m  Evepyog Metawopd: Avidiae K*/Na™:
2— /<=3 (avtibeto anod Pabpidwon

OLYXEVTOWONG. . .amtatteltot evepyeta, ATP).




Avvauxo Agaong: 1. epebiopo > satweoht

Action potential: Avvapind Apaong
Threshold: Katwplt
Stimulus: Epebiopa

Depolarization: Exnolwon

Action
potential
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Time (ms)

Repolarization: Enavanoiwon
Failed initiation: Anotuyla euxivnong

Refractory period: Ileptodog avepebiotottag
(oyetinm)
Resting rate: [leplodog noepiag



Avvoapxo Agaong: 2. Exmolwon
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B Atavlot (tdoo-eleyyopevor) Natavoiyouv yoryopa e€ottiog g veug
OLotpOoEAG dLVUUXOL 0T epBodvn (AOYw OLeyepong).

m Eiopon Na™ (ratd unrog dtafaduione m HEowtepwod: T ovyrévtowon Na™.
11 OLYXEVTOWOT|G).



Avvoapxo Agaong: 3. Enavamolmon

Action
potential
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L)
(o))
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Resting state —P—l‘:—:—‘:‘_%\
\'r V\* k-k K kr

Time (ms)

m Aicvriot Na™ shetvouv yonyopa, xat...  ®  Expon tovtev KT (xate pnrog
Ot BoOutonc ocLYAEVTOWONC).
B ...Slawdot (tdoo-eleyyopevor) KF Pobiuons oupeevigeoy
XVOLYOLY XOYX. B Efwtepwo: 1 ovyrevipworn K.
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Avvawxo Agaong: 4. Ynepmolwor, Entavapopa

Action
potential
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Aiowror K wketvouv apya. = Enovayopo oto AH, Avtileg
K*/Na*: 2| /31.

B Y1epnolwor (Guvopind pepBoavng <
AH). m Nevpwvag etotpog vo avtanoxglbetl

;3 NOL TIOAL,
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- To pouvopevo dev eivat povo
(QOVIX0, cEeMaaETAL XAl HUTA <480

H‘hxog T0L &gova. V (mV)— " —% XQO\/O\: (sec)

1001 2 3 4 S

- Aeyeporn — etopon Na+ — St s
exnO wo pepPodvng — H e
XVAOTOOYY] OLVAULLOL OTY|
OLEYEQULEVY] TIEQLOY Y] TOOUXAEL
©IV1oM LOVIWY 6TV xoteLbvvor
7ov Octyovy Tt Bedn (B), T

OTIOlX [LE TY] OELOX TOLG
exmolwvouy v dekia meptoyn (y-

€).

- Evtwpetald, to apyd onpelo

f'¢¢¢+.9"0

A l\/‘
epebiopob emavamoiwvetor (To
K+ petosvovvtot e€w ylo Ty
XTONATAOTOGY] TOL OLVULLLOV

neeiag).
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© 2001 Brooks/Cole - Thomson Learning

Active area at peak Remainder of axon

of action potential still at resting potential
AL

Na*
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Direction of propagation of action potential




Adjacent area that
was brought to New adjace
threshold by local area into wh
Previous active area current flow; now depolarization s
returned to resting active at peak of spreading: will soon Remainder of axon
potential action potential reach thre still at resting potential
, A

-
Na® —
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© 2001 Brooks/Cole - Thomson Learning




Awxboom maApod (Apdeieg vs. Epudeleg iveg)

" Muvehivn: Mmwoeg povewtno otpwua. Kaidntel tic pepBodves pepmwy agovoy.

" [leployi&elg Ranvier: uyn povepeva SLaoTNmoto.

Aywyn

TTLALOD KAUTOL

GLAMOLTO

el g W pmgpengys B ey 11 precppmyn  spesppes IS pagpeszn P o
et = (el = Gt - — — l—— ) 2

Axon Node Myelin

R pp——




Awxboom maApod (Eppdeleg iveg)

Node of Ranvier

v

\\\\\\\-Ceubody

Myelin
sheath

—— Distal
axon

Muvekivn: Mrwoeg povetino otpwpa. Kaldmter tig pepfpdveg peptuwy
xXEOVWV.
[Teptoyiéetg Ranvier: pn povwpevo OLeotrpmoto
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Awxboaor noadpob (mapayovieg R, C)

" Abo TapdyovTteg mov ennEexlovy TNV TaYLTNTA OLXSOCNC TOV
SLVALUIKOL OPAOYG:

" Xwontnotnta C pepBoavng (oyetiletat pe 1o anobnuevpevo
9OQTLO), LETOEL TWV 2 TAELEWY TNG.

" Hlextoum avtiotaon R ot0 eowtepind tou aéova.

" [l Voo #TtVONGOLLE TO POAO LTV TWV 2 TULEAYOVTWY,
npocopotalovpe ™ pepBoavn pe monvet C & 10 eocwtepnd TOL

=

agova pe avtiotaon R (nAentowmod avddoyo vevpwva).

20



Hextouo avaroyo — Koxiwpo RC, 1

m Dopton: Ve =V, (1-et/7) Zrab. yeovou

AOYADUATOG

m Exgoption: Ve = Vyet/" 7= RC
B [TepifAnpo Muekivng: #ohog povetng pe $C

(LinoTEEO amobnrnevuévo YOETIO 0TO TN ALTO)

B Oupong {C = yonyopn exwdotion/woption =

To Svvapxd 6paong QTavel TayLTEQX
otov enopevo xopSo Ranvier

B u(eppvela) > u(apdein), u: ToyLTN T

21




Hextoio avaroyo — Koxiwpa RC; 11
2100. yoovou

CDOQ’CLOY]: VC = Vo(l-e't/T) AOUMDPATOG

Exgpoption: Ve = Vyet/" t=RC

C: ywonuumomta phepBoavng
R: Eowrt. avtiotaon aéova (R=p*L/S):




HAextpoKaporoI'gapnpa (HKI)
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Koobraxrog Mug

" AcZ. nOAToG: d¢yetan wheBind aipo amd a/n noidn ehela + otepoviaio ®OATO.
" Ac€. nothloe avTAEl alphat GTYV TVELLOVIXNY] HUXAOPOLA.
- : OEYETAL OELYOVWIEVO ALA ATIO TVELIOVINES PAEREC.

- D VTAEL QUL OTY] GLUOTYLATINY] HUUAOPOPLX (LECW XOQTYG).

Avw KoIAn

Mveupovikn

4 / apTnpia

MyEUPOYIKEC
PAéPeg

ApPIOTEPOC

Mitpoidnc
BaABida

TpiyxiAwyiva BuiBida

www.incardiology.gr QEEIO KOI:‘;ICI—




To gpeliopataywyo cLATPY TNG XUQOLALG

m H xopda yapantnptletal amod ™y
IXOUVOTYTX VO CLOTEAAETOL Y WELG
e€wtepo gpebiopa, Tov Vo
TROEQYETAL ATO GAAX OQYAVX, YAOTY|
oTNY LTTHEEY] ELOKOL NAEXTOIKOL
ovotNpatog (epebiopatoywyo
OLOTNOL TNG UAQOLAG).

m To epebiopa napdyeton oto
cp)\.e@éxoptﬁo [Bnupatodotns... —
exm./GLGTOM ROATWY] —> UOATTOXOLALAAO
NOUPBO [— exn./cdotors) nohiwy] —>
OLdy Lo oTIC *OWMeG: Sepdtto His
(Sroamhadwor) — 'Tveg Purkinje.

B O pvBpog oto YreBoxopfo eheyyetot
amo 10 AN,

25

Avw kolAn pAépa

e

Ohtpéxopﬁog%_

KoAmrokoiAloké¢ |

koppog - - Agpdmo His

- & ApioTepo okéhog
Aeg16 okiAog \&/' Tou His

Tou His =7 ———

. g
— " Purkinje

IT ‘l'
Kdrw koidn V\b\-\_;r _
PAépa . Al

www.incardiology.gr



HKI' — »#0po exmolmong

«[ ToAdOTAeLE T eTLpavelany] ®oTayRUPY| (LECW NAEXTOOOLWY) TWV NAEXTOLWY OLVX LAWY

TIOL TLOAYOVTOL XATX TV EMEXTACY] TOL UDUATOC OLEYEQTYC GTOV XAOOLAKO L.

- Kbpo exmolwong (miveltot Tpog 10 #atw PEQOSG TOL
NAOOLOUOD TOLYWIATOG) ONIULOLOYEL PEDUATO LOVTWVY.

- To duvapind oto Bwpounod tolywuo oelletal o

007 PELUATOS OTNY AVTIOTAOY] TWY LOTWV.

Pon peuparocg 1oviwy

,
AevBuvon  «AVTIOTRGT

EKNOAWONC

LOTWY

To »#dpo Steyspomg TEonwAel TNV
aAAnAovyto:

DAreBoxopfogc = Prpatodotne:
EXTIOAWG?] NOATIWV —> HOATUNY|
OLOTOAY] —> GVTANON ALUXTOG OTLG
KOLMEC

(Anorovbet emavanOMmon KOATWY)

Atghevor TOL GNPUATOG GTOV
1OATOROLMOUO nOUBO:

EXTIOAMWGY] ©OLMWY —> LOLALOU)
OLOTOAY] —> OLOYETELOY

LA TOG GTOLG TIVELUOVES (Ox) %ot
OTY] YEVINY| nUXAOYOQL (o).
(Anorovbel emovanOAwoT HOALWY)




Hextono Aimo)o - Ioodvvapixeg I'oappeg oty Emipaveia

B Apa AOITOV: EUTOMDGY KOG —> PELUATA LOVIWY GTOLG LGTOVG — TTTWOT] TAONG —>
NATUYQ. OLVUUXOD GTNY ETLPAVELX TOL Bwpoana. .. IcOSLVAUINES YOXUUES AVTIOTOUYES
e NAEXTOOL SLTOAOL

- Metafoin petgov +
»atebOvveng NA. QOTNG SLmOAOL
posvpatog V t

l

[TooBoln dwavbopatog oe
OLLPOEETINOVG AEOVEG

Field Lines

PN e

b SN
OCOQUVANIKEC” \,
voaupec (mV)

\

'Otay ot xothieg Eyopy exmolwdel xutd T0 NWGL

AN /
Equipotential
27 . Lines

— -



Hextour dtmolxnn 0oy — pwoixo »xo@otoxd ®HTTAQO

" Kabwg nivettat To onpeto g
EXTIOMWONG XAAXLEL TO SLVALIKO OE
OYUELO EXTOC TOL NVTTAOV.

= [leptodun #ivnom twv powy g
naEOLAG = TEQLOOUN UeTABOAT

TOL OLVULUIUOD.

IZOAYNAMO
- === ++ + + + + £

OTPWHATOC

7 And Znu/ oeigc Ao. Karowdvy, AILIO.



HKI' — Hiexto0dx - Amorywyeg

m 12 anaywyeg
B (O ATOYWYEG LETEOLY TEORBOAEC OTO UETWTILXIO ETLTEDO:
B 3 omolneg (MAaooneg, twv oxnpwy): I, 1T I11.

m 3 evioyvpevec: aVr, aVl aVt (novonolxeg, ywolc emtmieoy
NAEATOOOL).

B 6 Owponineg anaywyes (LOVOTOMAES) TOL UETEOVLY TPOBOAES GTO

eynapoto entnedo (V1,...V0).

Emizhéov ohnd: hitp:/ [ www.bem.fi/ book/ 15/ 15.htm

29


http://www.bem.fi/book/15/15.htm

K\xooweg Antaymyes — Tolywvo Einthoven

Anoaywyn I = Vla -/ Vra
Amnoywyn II = VII- Vra
Arnoywyn IIL ="Vl - Vla

" Amoywyec AV petald twv Stoapdpwy cuVOLAGILY NAEUTOOOLWY.
= H Swtaln anaywywy oynuatilet totywvo, pe v xoxedd oto xévipo (Kirchotf:
VitVin=Vi).

30




HKIT' - Katayoaon

1. Otov 1o KO eKTOAMGN S 00£VEL OO TO APV TIKO TPOC TO BETIKO NAEKTPOO10 TOV
NAEKTPOKAPOIOYPAQOV, 1] YPUEION KIVEITAL TPOC T TAVD KOl KOTUYPAPEL BETIKY)
amoOKALoN.

2. 0tav 10 KOUA TNC EKTOAMGTC 00Vl 0md TO BETIKO TPOC TO APVNTIKO NAEKTPOOI0, 1)
Kivnomn ¢ ypoeidog eivol Tpog To KAT.

_* +\/

3. Otav to Kbuo eKTOAMONC eMeKTEiVETOL KAOETU TPOC L amaymyn o Kataypaest
OLPUGIKT] OTOKALG.




Exnolwon/Enavanoiwon — xatoypaepry HKT

ATRIAL DEPOLARIZATION
80 ms

VENTRICLES REPOLARIZED
600 ms




Evioyvpeveg Anorywyeg

W s aVEE VI — (Via+Vla) /2
i 3 \ lead aVF

aVl = Vla — (Vra+V1l) /2
lead aV|_




Evioyvpeveg Ataywysg (aVr)

aVr = Vraj— (Vla + VII) /2, _
ITooBoly|6tmolov pedpatog 0Ty 6!%!')00\)0'7]: Vra — »#gvto »nxdidg.




ITooxapbleg Antaywyeg — Eyrapaoto eninedo

Kota v nhvinr e€etoor AapBavovtor
ouvnBwg 6 KI'Ta oto petwmiato & 6
OTO EYUXQOLO.

Movomohineg anaywyes (1 puowmd
NAentp0o00 & 1 etovino).

To (-) avtioToryEel o eva EovIno
«NAENTOOOLON:

= Otvel ] W.T. v Vra, Via, VI

" eMOVIXO NAEXTOOOBLO GTO UEVTQO
Tov tEtywvou Einthoven.

To (+) nhentpodio petantveltat oTo

Bwoond tolywpa (Anaywyeg V1-V0).

36



HKT — To #0Qto Yoo tnoloTing Tou %oe@oLtoxod x0XA0

Amnoyowyn 11

Exnolwon
LOLM OV

R
Exnolwon A
HOATIWY KoL Enavanolwon
GLGTOM) XOUMGV

AUvVauIKo

P T

il f'/\__/\—\J

Q S
|

2nu.: Hhemavardlawon v %0%7[5&50

zaparnpeital onavia Xpovog (sec)




Copyrgit © The Molese o8 Com

(®) Ventricular repolarization begins at apex and
Progrosses superiorly

(@ Ventricular depolarization begins at apex and (©) Ventricular repolarization complete; heart is
progresses supenorly as atria repolarize. ready for the next cycle




HAextgoMvol oapnua (HMI)
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Nevpwvag »ot Muixd Kdtrapo

NwrTiqio¢ HUEAOC

HMI™: notayoopn peta3oAng S
' ! - ’//
SUVO(}.U%(,OV OTOLG ULG NLATA T7] AICBNTIKOG unodoxeac % J

GLOTOAY TOULC.

B 1 pug moAAES mvnTInEG
UOVAOES (. [L.).

B 1 x.p.: vevpwvag (Eexva amd
EYHEYUAO/ VT, LLEND) &
UDIXEG LVEG TOL GLVOEETAL.

' TeA
m >ivdeon otg TKIT. e
MAQKEC

m To duvapind 6paong
uetopepeton otg TKIT =
CLOTOAY| LLWV.

40



Hextpopvoyooapnue - Katayouen

Atapod SLVXLLKOL TIOL LETOATOL
UeTHEL OLO ONUELWY e

NAEUTOOOL. /
HAextpooio Belovag (evoopuina, ‘ "&
dpaotnototnre 1 .pu.). ) i

iveg

HAextpooto enpavetag (dpuotn.

HAekTp0Od10 pe \

TOAAWY X.[h., TO TILO KOV, ALYOTEQO HOPON BENG-
vag (eTpael
y N dpacTnEIO-
emepBoTind). Seasp
KIVATIKNG
Tonobetnon niexntpodinv . Hosaas)
® [lavw ano tov o mou
' ' : y HAexTpO8I0
e€etaletal, TNV 1LELX enigoveiac (erpae:
. e . ™ dpactnpidTNTA
nateLBLVoY] TV PLIKWY VOV. noANwY kv |

Hovadwy)

m Tonobfetobpon not NhentEodL0
VYOS OE Piat NAENTONA
41 VEVEQY?] TIEQLOYY| TOL COUATOC.



Hextgopvoyodonpa — Ateyspaon x. .

m To HMI pnoget eniong va Angbetl and poug/x.pu. mou Sreyeipovton nAentomd.

m [lponpaton arn’ v exovola obonaoy (At~100 ms, ot %.p. dev
OLEYELQOVTAL THVTOYQOVX).

HA. Aweyepon

m O n.p. deyelpovtot Gyedov

HAekTPOOI0
KaTaypaeng

TALTOYQOV.

B [loApog epebiopon: 0.1-0.5
ms, 100mV.

m  MeocohaBet Aavbdvovoa  Xpovos enavagopas
via CRT (0Bovn

AavBavouoca KABOOSIKWY aKTivwy)

I'lspiodog (cpebiopa - s BURE o
aVTLOQAOY)). |

42



TaydTnTao S1e600YG VELEIXOL GYUALTOG

B Taydmmrto aywyng oTig B Toydmta aywyng otig atobntinég
NLYNTIXEG LVEC. Vg (MATUYQXPOLIE AVTLOQATELS).

|—20.15m —| 0.25 m

R
NN

HAekTpOdI0 EpeBioua 2 EpeBicua 1
Karaypaoenc

Ep€eBiopa

\ 1”‘ mV

+

I
|
|
ks
|
|
|

sl

o2, 7~

msecC

EpeBioua

t—7.0 msec—

4 XpPOVOG— P——11 msec————

msecC

HAekTpOdI0 KATAYPAPNS

— XPOVOG

Tomneg Tpég v 40-60 m/s. [TpoBAnpa yroe v<10 m/s (BA&B7 twv vedpwy

TEONAAEL PELWON TG TAYDTYTAG AYWYNG TWY VELRIUWY CTUATWY).
44




Hlextpopvoyooprnpe — epoQuoyesg

m [[\npoyopieg ano to HMIT

® 2UYYEOVIGHOG SLtpOQWY LWV GE (L
oxolovbia wivnong.

m Abvopn #ota 1 GLGTOMY. .. Zapdostyua —
m  Foyoxppoyeg
m Awyvwon nabnoewy poov.

m  Extiunon Anorataotaong (Rebabilitation).

m Acitovpywn ovaAvon (Z.y. functional characteristics of EMG for a quick movement of the
hand: frequency spectrum vs. angular velocity, etc.).

m  Evepya npocOetwna (mzyoelectric Prosthetic Arm, uses the EMG signals from the patient
to control movement of the prosthetic arm).

= Epfropunyovuen, ABntiatoumm.
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HAextpgoEyxeparol oapnpua (HEI)

48



HEI - nAextpodix

m Katoypoypn nhent. 0paoTNOLOTNTAC TWY VELEWVWY TOL YAOLOL (Taéng wV).
m Axofng 1pomog nopaywyng (?)

® APOPETINEG OUAOES VELEWVWY GLYYEOVILOVTAL GE OLUPOQETIMES OTLYILES.
B >uvnbwg cuyXEIVOVTOL OTATO XTTO GULUETOIMA CTILELX TOL EYUEPAAOD.

m >oompa 10-20, 21 empavetond nhentpodia (& 1 oto Aofio nabe avtiov):

20% Yertex

EximAéov vAixo:

bttp:/ [ www.bens.fi K o
/book/ 13/ 13.htm Preauncal

point

49



http://www.bem.fi/book/13/13.htm
http://www.bem.fi/book/13/13.htm

white )
matter /

Electric currents Volume currents
in Active Neurons. within the head.




HEI - nAext0061%

s to be used.

hitp:Mocal wasp.uwa.edu aui~pbourkelotheriesg

http:ieww 2RItz orgiracelseg2 hm http:Mengd.ucad adu/~phammon/



I Tepadeiypmato x0PATOY

" To paopo ™g ovyvotntag tov HED
entetvetot oo ttpeg <1 Hz peyot pepineg
dexaoec Hz.

" Mnoget va drarpebel oe TecoepLg TEQLOYES

oLYVOTNTWY (pLbuotL).

Delta waves (0.5-4Hz), Neoyve, Evy\. s dmvo.

| Beta waves (13-30Hz)
e eypNY000" (MeTwTInd, BOeyaTInd)

Theta waves (4-8Hz), ITot6ié, EvnA. ae d7vo.

Evnixeg oe nospior (tvioxd)
Alpha waves (8-13Hz)

52



HEI — 600gvBog amo ailo onpota

scalp Maps of

ICA Components Corrected EEG

20YVA DT OLY

noeepBOAEC:

- Kivnon patoy,
Brepaptopog (eye
blinks),

- 2i&po 6ovTey —

OLOCYOVQ. \

- Kopdroanodg pog (m.y.
ot Boeyn),
- BEéwtepwneg myec HM
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oy
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2
=
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E

=
-
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z
=
=
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TEFIHD
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$RERIEE

i
E
BiE33118111300110243110
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Amnewovion Eyxepohinng Asttovgyiog

EEG powered by BCILAB | SIFT
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http:/ /www.youtube.com/watch?v=dAIQeTeM]-1



ITooxAntd Avvapns

AvT1600081g GTOLG TTEMTOLG %o TEAELTAIOVG.
"EAMewdr] ot0 evoiapeco xadeiton e0rauog.

Toe mooxAnra Svvaruser pmoge!l vee etvo

LY. Aot AOYw om0l eEwTteQtinol
goebioucrog (Vis. Evok.Potential)

A 7-13
— .Ax.J \\\L\"n_/--"\_/-*”-u./'Wx /‘—*’\/“ ""\"-‘v"'-"‘r\'/\—“(k"ﬂf‘"-‘""’"*"’”\A'

A

' [ A

A | AN
A Jl ,\ A A AL oS rAw‘" i Py
AT \v‘""\./‘ NAPWAN A TN WL 4 i

v

ﬁ\ r Actio pacToeidet o -
‘ : J I\ .
. Wﬁ'y./\“-\.f»«‘/”"\"“/\f«"‘\-"”"M\/‘"“'“'W"\v.," \a 7Y

200

Xpovoc (msec)

. g y 1
3 A 5 .' £ | (

Meoog 6pog and 64 nyntna epebiopota

(emetd” 1 TEOXANTY AVTLOQUCY ELVAL [LKOY| -

Hymmwrot nodpol (2 Hz) nato amahotp?] BopdBOL - evioyuon oNUaATo)

SLxueta Tov HTVOL (XEY. OTAOL)
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Ta

Eoaxppoysg HEI

HEI" yonotponotodvrat: EMAHWIA

Yl otyvwor] aoblevetwy (m.y. = 00 A
emtAndia), —_—

loxupn Kpion (ammwAgIa cuvaiobnong)

yloe TV moepanolovnon acbevoieg

NATA TYV EYYELQLOY] OTAY OV UTOQEL T4, 4 M \fﬂM\\ML\«
VoL YIVEL XX QOLOYQAPT e (EVOELEN AIyOTEPO 10XUPH Kpion
emIMEOOL avatabinolag),

By TV Taeaxnorlobdnoy Stupopwy oTadLwY TOL LTVO,

B Y0 LEAETY] TG OQAUCTYOLOTYTAG TOL EYXEPYAAOL LTO TNV EMLOQAON
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epebiopatwy (omnTnod, NyNTHol TUAOL ¥AT),

oty gpevva (.. oylloYEEVELX,. . .)



Hextoo onpoto «md tov ophaipo
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HAextpoApgiBinotpostiool gapnpa (HAT)

[ToAdmhoxo, 2(noAlwy emtopdcewy
otov opbaipo). Katayoown g

YEOVINNG UETABOANG TOL OLVALLKLOV S UGKEUN Mo NBoRGNE)

pwTelvn dleyepon

OTOV AUPLBANCTOOELDY] OTAY OlEYEIRETOL

ue ovvtouy Aapdrn Tov YuTog. HRekTOBSI0

. . . HAekTPOOI0 S, .
[Kopor A: AvtovarAo T yeviun AvaPoPaG ~ PAKOG €NaQr|G
(PUOLOAOYINY| HATAOTACY] TWV

PWTOVTOO0YEWY GTOV EEWTEQMO
appLtBANoTEOELON.

Kbpa B, o evolapepov, avtovori
TNV XXTAOCTOOY] TWV ECWTEQIAWY
OTOWUATWY TOL XPLBANOTOOELOOVC.

Eyoppoyes: nabnoeig apptBAnotpoetdn
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HAextpoOglaipmol oapnpa (HOI)

B MetxPBoAn duvapnod Aoyw xivnong opbaipon. Kupiwg otnv gpevva.

m To duvapno tov HOI'tog opileton V = 0 otav opBakpnog sottaet notevbetoy

UTEooTa oe oNpelo avaoag: O = 0° (xaprdin Bubpovounong).

m  Eyoppoyec: nivnon touv BoAod xatd 1o vootaypo (auobvola pubpun xivnon

UOLTLOY), KELOAOYN O] LUAVOTYTAC AVAYVWONG KAl OTTIUNG LOTIWONG. "i
R

Kapnddy Babpovopnong
V- ontinn yowvia

Eyes mowving 15° to the left







Nevgoavadgaaon

m Koatoypapn ™g eyncpoinng opaotnotottag (n.y. EEG).
m Enctepyaocia EEG. Otav avtidpaon entbount o acbevng «avtapetBeto.
= H avtapol37 pnoget va eivor nyntiny, ontny, peow video game (1),..

m Eogoppoyn: ADHD (Awtapoyn EMeppoatinng [Mooocoyng — Yrepntv/ o)

PR = 7,
o Ve ~ Neuroheadset
\ g
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Nevpoavadgaaon

Atopkn| eknaidsuon mou TUVEXI]G OTITLKOOKOUOTIKI}

EVIOYUEL CUYKEKPLUEVEC avatpododomon Sicysipet Tov

eMBUUNTEC BpaoTnPLOTNTEG. EYKEPONO TIPOKELHEVOU VUL
ETUTUXEL TN pEYLOTN arnodoon.

NAnpodopisg o
TPAYLLOTIKO XPOVO
OXETIKA [E Ta
npotuna (patterns)

( : \iJ :N!M@") WJ’M\’MW'MJW‘M NG sykedaAiKig

.
o

e 3 Spaotnplotnrac,

&

BaosL Twv onoiwv
TpooapuoleETaL n

A
//__.D.\\ ,
r:\ ' ‘D Wt ﬂ lJ ‘Wa‘ﬁwww A‘}M avatpododotnon.







MayvntoEyxeparol oapnua (MEIL)

Mocyv. medto e€w amd T0 npavio AOyw NAEXTE. dEXOTNE.
veLpwvwy (oN NA. woptiwy, a xdua: 10719 T, yn: ~107).

Yrepevatobntor aviyvevteg — poyvnropetoo (SQUID).

2uvnbwg yonotponotovpe epebiopa. f_",ﬁOf‘em Fiald

[ToAD nakn ywEw). . . noL Yeoviny)
Sranprtiny wavotnta (~ HEL).

Qoto00, o onpota etvot TOAD acbevn!

Owodanion, encéepyaoia,...).

Ot petpnoelg pmopovy va ene€epyanotody wote Vo 3povpe
™ Beon TV «evpwvnwy TNy (neural sources), xot vo
¢ mpofaiiovpe oe ewovae MRI.
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VIGITTI SIUTTAL S

IInyn: http://web.mit.edu/kitmitmeg/whatis.html



http://web.mit.edu/kitmitmeg/whatis.html

ITogaberypa MET

m > xabe Ocom, 2 petponoeic (x,y). Meon ttpun ano 66 axovotina epebiopata.

B O petpnoelg avtiotoryoLy ot petaBoin g B otig x not y natevbovoetc.

66



	Slide 1: «Βιοσήματα»  MED1114 (684 για Οδοντ/κη)  Κωνσταντίνος Λουκάς Αναπλ. Καθηγητής  Εργαστήριο Ιατρικής Φυσικής Ιατρική Σχολή ΕΚΠΑ
	Slide 2: Βιβλιογραφία
	Slide 3: Περίγραμμα Παρουσίασης
	Slide 4: Τι είναι το βιοσήμα
	Slide 5: Νευρικό Σύστημα
	Slide 6: Νευρώνας
	Slide 7: Ηλεκτρικά Δυναμικά Νευρώνα
	Slide 8: Δυναμικό Ηρεμίας
	Slide 9: Δυναμικό Δράσης: 1. ερέθισμα > κατώφλι
	Slide 11: Δυναμικό Δράσης: 2. Εκπόλωση
	Slide 12: Δυναμικό Δράσης: 3. Επαναπόλωση
	Slide 13: Δυναμικό Δράσης: 4. Υπερπόλωση, Επαναφορά
	Slide 14
	Slide 15: Διάδοση ΔΔ
	Slide 16
	Slide 17
	Slide 18: Διάδοση παλμού (Αμύελες vs. Εμμύελες ίνες)
	Slide 19: Διάδοση παλμού (Εμμύελες ίνες)
	Slide 20: Διάδοση παλμού (παράγοντες R, C)
	Slide 21: Ηλεκτρικό ανάλογο – Κύκλωμα RC, I
	Slide 22: Ηλεκτρικό ανάλογο – Κύκλωμα RC, II
	Slide 23: ΗλεκτροΚαρδιοΓραφημα (ΗΚΓ)
	Slide 24: Καρδιακός Μυς
	Slide 25: Το ερεθισματαγωγό σύστημα της καρδιάς
	Slide 26: ΗΚΓ – κύμα εκπόλωσης
	Slide 27: Ηλεκτρικό Δίπολο - Ισοδυναμικές Γραμμές στην Επιφάνεια
	Slide 28: Ηλεκτρική διπολική ροπή – μυϊκό καρδιακό κύτταρο
	Slide 29: ΗΚΓ – Ηλεκτρόδια - Απαγωγές
	Slide 30: Κλασσικές Απαγωγές – Τρίγωνο Einthoven
	Slide 31: ΗΚΓ - Καταγραφή
	Slide 32: Εκπόλωση/Επαναπόλωση – καταγραφή ΗΚΓ
	Slide 34: Ενισχυμένες Απαγωγές
	Slide 35: Ενισχυμένες Απαγωγές (aVr)
	Slide 36: Προκάρδιες Απαγωγές – Εγκάρσιο επίπεδο
	Slide 37: ΗΚΓ – Τα κύρια χαρακτηριστικά του καρδιακού κύκλου
	Slide 38
	Slide 39: ΗλεκτροΜυοΓραφημα (ΗΜΓ)
	Slide 40: Νευρώνας και Μυϊκά Κύτταρα
	Slide 41: Ηλεκτρομυογράφημα - Καταγραφή
	Slide 42: Ηλεκτρομυογράφημα – Διέγερση κ.μ.
	Slide 44: Ταχύτητα διάδοσης νευρικού σήματος
	Slide 45: Ηλεκτρομυογράφημα – εφαρμογές
	Slide 48: ΗλεκτροΕγκεφαλοΓραφημα (ΗΕΓ)
	Slide 49: ΗΕΓ - ηλεκτρόδια
	Slide 50
	Slide 51: ΗΕΓ - ηλεκτρόδια
	Slide 52
	Slide 53: ΗΕΓ – θόρυβος από άλλα σήματα
	Slide 54
	Slide 55
	Slide 56: Εφαρμογές ΗΕΓ
	Slide 57: Ηλεκτρικά σήματα από τον οφθαλμό
	Slide 58: ΗλεκτροΑμφιβληστροειδοΓραφημα (ΗΑΓ)
	Slide 59: ΗλεκτροΟφθαλμοΓραφημα (ΗΟΓ)
	Slide 60: Άλλες Τεχνικές
	Slide 61: Νευροανάδραση
	Slide 62: Νευροανάδραση
	Slide 63: Μαγνητικά Σήματα
	Slide 64: ΜαγνητοΕγκεφαλοΓραφημα (ΜΕΓ)
	Slide 65: ΜΕΓ
	Slide 66: Παράδειγμα ΜΕΓ
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71: Και λίγες εξισώσεις…
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83

