Artificial Kidney

ARTIFICIAL
KIDNEY :

A Light at
the End of
the Dialysis
Tunnel




functions of the Kidneys

blood filtration

They remove waste products from the body
Drugs are removed from the body

Balance of body fluids

Release of hormones that regulate blood pressure
Produces an active form of vitamin D essential for
strong, healthy bones

They control the production of red blood cells

elimination of
metabolic waste



Where are the kidneys and how do they work?

There are two kidneys, each about the size of a fist, located
on each side of the spine at the lowest level of the ribcage.
Each kidney contains up to one million functional units
called nephrons. Each nephron consists of a filtering unit of
tiny blood vessels called a glomerulus and is connected by
a tubule.

When blood enters the glomerulus, it is filtered and the
remaining fluid then passes along the tubule. Inside the
ureter, chemicals and water are either added to or removed
from the filtrate according to the body's needs, and the end
product is excreted in the urine.

The Kkidneys perform the above function necessary to
maintain _life by filtering approximately 200 liters of fluid
every 24 hours. About two liters are removed from the
body in the form of urine, and about 198 are reabsorbed.
The urine excreted is stored in the bladder for 1 to 8 hours.
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what is a nephron

The nephron is the
microscopic  functional
unit of the kidney. It
consists of the main filter
and the system of
microscopic tubes that
selectively keep the blood
components necessary for
the body and expel only
those  substances that
harm the kidney and the

person.

There are  1.2x10°
nephrons/kidney or
1.5m? filtration
surface/kidney about

1/5  blood  volume
[cardiac cycle or 1/5 X
90ml/c= 18ml/c
X70c/min= 1260 to 1300
ml/min

nephron, the
functional unit of
the kidney
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The renal blood supply nephron

(Renal blood flow, RBF) Exchanger takes
constitutes about 25% of cardiac output (= 1,300 _ quamde substances and metals
mL/min)

Nephron (renal corpuscle and

Renal plasma supply ureter)

(Renal plasma flow, RPF)
amounts to 715 mL/min (with Ht =45%). e

WPOPOPOS KoORdTNTa —

Renal corpuscle:
glomerulus,
el Bowman's capsule

Urinary Tube:

Proximal convoluted tubule,
Loop of Henle,

distal convoluted tubule,
Collecting tube

GFR 120 ml/min

Exchanger takes the

0,
25% KAOA water

1200-1300ml/min =

1-2ml/min
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Nephron types oloTaAoNC TOU
U pOOUPOU
Proximal Peritubular
convoluted capillaries

tubule
Renal corpuscle Peritubular

capillaries

Efferent
arteriole

Distal
convoluted
tubule

Glomerulus

Afferent
arteriole

Collecting

| 7 Collecting duct
/ duct
&
Peritubular '
capillaries Loop of
: Henle
{
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~ Henle

(b) Cortical nephron (c) Juxtamedullary nephron



Juxtaglomerular apparatus
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Vessels and endothelial linings

Ayyeto ko evooOnAtakol yrtmveg

Continuous Fenestrated Sinusoid
> .
Basement membrane ~___ V
Endothelial layer & /
(tunica intima) ) \
y Incomplete
basement
membrane

Fenestrations Intercellular gap

Fully insulated,
nothing gets
through (classic

Intercellular cleft
Mukpoi mopot -
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H ayk0dAn tov Henle amoteleiton amd éva Aemtd katidv kat Eva
) oYV avioV oKEAOG TOL TOPEVOVTOL TOPAAANAC. XTIS HUOKPLES
Dovpréta Henle ayKOAEG (OO TOVG TOPOUVEADIES VEPPOVESG) OlaKPIvETOL KO
éval AemTO avidV 6KELOC GTN LVEAMIN TAELPA TOV aviOvTOG. Ta
000 OKEAN NG AYKOANG €YOVV €KTOC OO HOPPOAOYIKES Kol
Aertovpykég dropopéc. 'Etotl to xatov givor adlamépacto oe
0OVTo Kol dlomepatd 610 vepod evd 10 avtifeto cvpuPaivel oto
aviov. Ot 01popéc aVTEC G CLVOLACUO UE TNV TOPEAANAN
TOPEIDL TOVG €YOLVV KPITIKY onuacio otn Asrtovpyio TV
TOAMOTAAGLOCTIK®V TOAIVOPOU®OV PELUATMOV TOV GUUUETEXOLV

sl G711 JLOIKAGT10 CLUTVHKVMOOTC KOl ApOoimoTg TOV OVPMV.

Vdwae

Loop of Henle

freord
Comyshprd -
Tav

The loop of Henle consists of a thin descending limb and a
thick ascending limb that run in parallel. In the long prongs
(from the paramedullary nephrons) a thin ascending branch can
be seen on the medullary side of the anion. The two legs of the
bracket have morphological and functional differences. Thus
the cation is impermeable to ions and permeable to water while
the opposite happens to the anion. These differences combined
with their parallel course are of critical importance in the
functioning of the multiplicative reflux currents involved in the
process of concentrating and diluting urine. Mol m Papillary ducts

- Collecting
duct

[ Renal
| papilla




nephron VEPPOVOG
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Change in flow resistance

RBF Pyr

Increased efferent

Increased efferent T l




forces contributing to filtration
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Renal Blood Flow, Renal Plasma Flow

o&,‘ﬁgo A&va'm: E ‘(n"'Pl)
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Neppikn mapoyn aipatog (RBF) Renal blood supply
N{-;(pp, napoxﬁ nkétcmarog (RPF) Renal plasma supply
RBF(]—Ht) = RPF Ht=hematocrit
RPF = [\.7 | Y10 ovoia mov Sev for a substance that is neither

netaforiletar, mapdyston 1 produced nor metabolized
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Concentration of the
substance in the artery

mass balance

Plasma  Oykog
volume  midopotog kidneys
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Calculation of Clearance

Plasma concentration data, [X] inulin = 0.1gr/100ml

passes inulin in urine 0.125gr/min

Clearance

GFR =Vo(ml/min) * [X]o( gr/ml) /[X]p (gr/ml) =
0,125/0,001= 125ml/min

H wovAivn givan évog tdmog
voatavlpdK®V TOL TO COU
dev umopel vo.  OPOLOLDCEL
GTO GTOUAYL.

Inulin is a type of
carbohydrate that the body
cannot digest in the
stomach.



kidney, NaCl balance, and water

NE®POZ, [IZOZYTIO NaCl KAI NEPOY

('-‘t)'["]A + 2. = L"]OVO

I XSO = wa-ﬁ
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H,O adsorption

Urine with different concentration of electrolytes Na, K

Avanpoopodnon H,0

H,0 % Oupa (It/nuepa) Suykévt. Oupwy (mosm/l)

lootovika 98.8 2.3 300
Balompeooivn 99.7 0.5 1400
Awafnrtng(insipidus) 88 233 % 30

Ovpa (It/nuepa) X Tuykévipwon OUpwv (mosm/l) = 700 mosm/nuepa

Normal Function

Drug administration

Diabetes



SISowso Buisealoul
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Counterflow systems - straight vessels
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Basic kidney functions

1. Elimination of main (end) products of protein
metabolism (urea, creatinine, uric acid, etc.)

2. Control - maintaining Na+, K+, pH and body fluid
volume in a steady state.

3. Partial control of pressure and volume by production
of the enzyme renin.

4. The secretion of erythropoietin to control the
production of red blood cells.

Booucég veppikég Aettovpyieg

1. AmoPoAn tov KOpLOV (TEAK®V) TPOIOVTI®MV TOV UETUPOAIGLOV
TOV TPOTEIVAOV (ovpia, KPeATIVIVY, 0VPIKO 0ED K.AT.)

2. 'Eheyyog - dwtnpnon Na+, K+, pH kot 6ykov couotikov
VYPOV o€ oTadEPT KATAGTOOT).

3. Mepikog Eleyyoc mieong Kot OYKOL UE TOpay®Yr) ToV vCOUOD
pevivn.

4. H éxkprom epvBpomomtiving yia Tov EAEYY0 TNG TOPOYWYNS
epLOPOV UOGPUPIOV.



Artificial Kidney

First application A.K. by Kolff (1943)
Main characteristics:

1. Blood and cleansing fluid circulate on opposite sides of a
semipermeable membrane.

2. Soluble substances of small Molecular Weight (not proteins
and blood cells) are transferred from the blood to the cleansing
liquid.

3. The rate of transport (filtration, diffusion) depends on
Molecular Volume ., temperature, concentration difference.

4. Cleaning fluid pressure < pressure in the blood compartment
(infiltration and amount of H,0).

(o) Stdya)cn (Diffusion - Conduction) :
(B) vrepdmbnon (Ultrafiltration - Convection)
(y) Gbouwon (Direct Osmosis)

ALHaTIKO swapepiopa(S)
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po‘)rn S(Papuoyn - " HutramuTh HeBpavn Awapepiopa SiaAupatos (D)
Eix. 6.63. Ixnuatiki napéotacn tou T.N Qg por aipctog omv gicodo r’éu @iAtpou. Cp nuxvémr_a Hiag oucicg oty
TOD O £icod0 Tou @iktpou (070 aipa). Qg PO aipcTeg oV £5080 Tou @iAtpou. C, .l MUKVOTTA TG Ouciag otV &Zodo Tou

@iktpou (o7o aipa). Qp,: pory StaAupateg oTv £icodo tou @iktpou. Cp,! nukvétnTa mq ouciag otnv £icodo r'ou @idtpou
(oTo Sidhupa). Qg,: por| SlaAUpaTog oY ££0B0 Tou @iAtpou Cp,: nuxvotnTa ™E ouoiag omv 5050 _tou Ov\fp?u (o0
Sidhupa). N: 0 i ™G ouciag. Py Y&pootatik nieon aipatog. Pl YSpootatiai nicon alo)‘uu__amc.

o Prwp: Stopepppavua nieon.

Ta kOp1o yopaKTN plcsr'u.;w.

1. To oaipa xor 0 VYPO KABAPIGUOD KLKAOPOPOVV OTIG
avtifetec mAgvpEg Lag nuepatng Lepppdvng.

2. Awhvtéc ovoieg wkpov MB (0t mpoteiveg Kl
ALLOCEOIpL) LETOPEPOVTOL OO TO Oipo. 6T0 KoBoploTiKo
VYPO.

3. O pvOuog petapopds (dmbnom, ddyvon) Coptdror amod
tov  Mopwokd Oyko, ™™ Oepuokpacio, 1 Owpopd
GUYKEVIPWOOTG.

4, Tlieon vypov kaBoplouov < TECT) GTO OOUEPIGUOL OHLOTOG
(01Onon katr tosotnto H20).



1945: The first successful dialysis treatment

Willem Kolff Kolff rotating drum kidney (1943)



Artificial Kidney

(o) S1oon (Diffusion - Conduction)
(B) vmepdiménon (Ultrafiltration - Convection)
(y) Gouwen (Direct Osmosis)
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Artificial kidney with parallel flat counterflow membranes
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PB: inlet, outlet blood pressure, PD: purge fluid pressure
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Venous pressure monitor 006vn eAeficng mieong
Air trap and air detector aEPOTAYion Kot
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How does It work ?

fresh diabyses used diahesis
salution salutian
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DIALYSIS S0OLUTION

Dialysis machine






Acute Kidney Injury

Treatment of acute kidney injury (AKI) is principally
supportive

Renal replacement therapy (RRT) indicated in patients
with severe kidney injury.

Goal: optimization of fluid status ,maintain metabolic,
nutritional & electrolyte balance

Multiple modalities of RRT :
— Intermittent hemodialysis (IHD),
— Continuous Renal Replacement Therapies (CRRTS)
— Peritoneal dialysis

— Hybrid therapies, ie Sustained Low-Efficiency
Dialysis (SLED), Renal assist device ( RAD )

OCela veppukn PAaPn

H Oepamneio g o&elog veppiknc PAAPNS (AKI) eivon kupimg
VITOGTNPIKTIKY

O¢pamneio veppikng vrokatdotacns (RRT) evosikvoton oe
acOeveic e sofapn veppikn PAAPN.

210%0¢: BEATIOTOMOINGT TNE KATAGTAOTC VYPDOV, OLUTHPNON
LETAPOAKNG, SATPOPIKNG KOl NAEKTPOAVTIKNC 1GOPPOTIOG

Teyvikég TEYVNTOL VEQEPOL

[ToAlamAég pébodor RRT:

- Avodeimovoa aipokdBapon (IHD),

- 2uveyeic Oepameieg veppikng vrokatactaong (CRRT)

- [Teprrovaikn kaBapon

- YBpuowkég Oepameieg, m.y. apoxdabapon otabepng younAng

anddoong (SLED), cvokevn veppiknc vmofondnong (RAD)



Artificial kidney

How does it work ?

 The kidney removes waste material from the body, and when this is not achieved

properly, the patient develops a kidney failure.

* The artificial kidney, or dialyzer, is a life support system designed to remove waste

products from the patients body.

artificial Kicdney

[T Aettovpyel ;

O veppdc amouoKpOVEL
0. amoOPfAnTo.  omd 1O
COLO Kol OTAV 0VTO 0LV
EMTVYYOAVETOL CMOOTA, O
acOevig OVOTTUGGEL
VEQPPIKT] OVETAPKELQL.

O teyvntdg veppdc, M
oLOKELT oupokdboponc,
glvan  éva LG TNUO
VITOGTNPENG TN ComNg
OV _€YEL GYEOLNOTEL Y10,
VO OTOUOKPOVEL  TO,
amoPANTO 0mtd TO COU
Tov 0cbevouc.




Current Status and Future of Artificial Kidney in Humans

Characteristics of an Ideal Artificial Kidney

Xapaktnpiotikd [davikov Teyyntod Neppov

Nissenson proposed a patient-focused quality hierarchy O Nissenson mpoTeve Lo, lEpapyiol TOLOTNTOC EGTIOCUEVN
("quality pyramid") according to which the ultimate goal of otov acbevii ("Tvpapida TowdTTAC") COUP®VA pEe TV oToia
RRT should be focused on improving the quality of life [Fig.] o oan®tepoc otdy0oc ™ RRT Qo mpémer vo eotidletal ot
Theoretically, only a bio-engineered kidney identical to the PeAitioon ¢ mowotntag (one (Zyl). Oewpntikd, Lovo Evag
normal, human kidney can fulfill all the criteria. An ideal Bio-unyavikdc veQpOC TOVOUOIOTVTOS LLE TOV (PLGLOAOYIKO,
mechanically engineered AK should have the following avBpomivo veppd umopel va mAnpoi 6l to kpitipia. ‘Eva

characteristics:

Patient-focused quality
pyramid. HR-QOL -
Health-related quality of
life, DM — Diabetes
mellitus, MBD — Mineral
and bone disorders, EOL —
End of life, CVD -
Cardiovascular  diseases,
CVC - Central venous
catheters, AVF — Arterio-
venous fistulae, mgmt. —
Management, PTH -
Parathyroid hormone, URR
— Urea reduction ratio

W0avikd unyovoloyikd Kataokevaouévo AK mpémel va €xet
T AKOAOLOA YOPUKTNPICTIKA:

What matters most

Measures of effectiveness

Complex programs

The fundamentals

[Torotik? mopapido pe emikevipo
tov acBevr). HR-QOL — ITowvtnra
Cong mov oyetileton pe v vyeia,
A — Zoaxyopmong owpnng,
Mok By T, MBD — Awatapayég pLataAlmy Kot

Jent experience
ootwv, EOL — Téhog Cone, CVD
okl overiout. medicl maaaeeoert — Kapdwryyewaxég madnoeig, CVC
DA, Limb lass, MBD management, EOL — Kevtpwoi @iefikol kabetnpeg,
Care, CVD, Infections, Safety, , ,
Depression, Missed treatment, Others.. AVF — Aptnpropiefikd cuvpiyyia,
mgmt. — Awyeipion, PTH -
[TapaBupeoerdikr| oppdvn, Adyog

Haemaglobin, Kt/V, Weight gain, CVC/AVF, PTH,
Phosphorus, lron, URR< sadium, Albumin, Calcium,

Others.. peiwong URR — Ovpiog




Artificial kidney Teyvntoc veppoc

« The patient who undergoes a * O oaocBevrc mov vmoPdAieTon GE EMTUYN UETOUOGYELON
successful transplant can return to UTOPEL VO EMOTPEYEL TNV KAVOVIKT TOV (o).
normal existence.

 Although a light work is preferable, .
there are no restrictions apart from
taking drugs.

Av ko givor Tpotindtepn N eAaPpLd pyacia, Ogv LIEPYOLV
TEPLOPIGLLOL EKTOS OO T ANYN QOPUAK®V.

« Now, many patients with Kidney * Topa, moAlol aocBevelc pe veEpikn ovemdpkeln £Yovv
failure stand a reasonable chance at gvAoyeg mhavOTNTES Yo Lo uotohoyikn (o pe Bepameieg
a normal life with artificial kidney TEYVNTOV VEQPOL KO £VOL TAPLACTO LOGYEVLLOL.

treatments and a well-matched
transplant.




Modes of RRT

Intermittent hemodialysis (IHD)
Continuous renal replacement therapy (CRRT)
Peritoneal dialysis

Hybrid therapies, like SLED , Renal tubule
Assist device (RAD)

Agrtovpyiec RRT

Awodeinovoa apokdBapon (IHD)

Xuveyns Bepameio VEPPIKNG VTOKATAGTUCTG
(CRRT)

[Teprrovaikn kdBapon

Y Bpuowég Oepaneiec, ommwg SLED, cuokeum
vrofBondnong veppikdv coinvapiov (RAD)



Renal Tubule Assist Device (RAD)

*Despite the ability of HD and PD to
filter the blood of excess solutes and
water, these therapies are unable to
mimic the normal kidney's ability
to secrete vital endocrine and
Immunologic factors, reabsorb and
metabolize.

*A Dbioartificial kidney - uses a
patient's own cells in an artificial
structure - would fulfil functions
unaddressed by current dialysis.

*Currently under the research of Dr.
David Humes is in clinical trials for
ACUTE renal failure. The Renal
Assist Device (RAD) hopes to carry
out those functions neglected by
simple hemofiltration, and improve
the current mortality rate.

Yvokeon vtoondnong veppikdv cwinvapiov (RAD)

[Tapd v wavotnta tov HD ko PD va gidtpdpovv
T0 ailo TG TEPIGOEWS OAVUEV®OY OVGLOV KOl
vePOD, aVTEG 01 Bepaneiec dgv umopovv va piunbovv
TNV IKOVOTNTO TOV  (QLGLOAOYIKOD VEQPOL VO,
eKKpivel CoTIKODG EVOOKPIVIKOVC Kol
OVOGOAOYIKOUG TTOPAYOVTEC, VO ETAVOPPOPATOL KO
va, petaorilet.

‘Evac  Proteyvntoc veepdc -  YpMNOLOTOLEL  TO!

KUTTOPO TOL 1010V TOL acOevolc o W TEXVNT
ooun - Oa exteAovce Aertovpyiec mOL OV
AVTILETOTILOVTAL OO TNV TPEYOVGA opoKAOapon.

Eni tov mapdvroc, vwd v épsvva tov Ap David
Humes Bpiocketon oe xkAwvikég dokueg yio OZEIA
veppikn avemdpkela. To Renal Assist Device
(RAD) eAmiler vo TpoyuoTomoOoEl €KEIVEC TIg
Aeltovpyiec mov TOpPAUELODVTOL OO TNV  OTAN
aloomonon kol vo BEATIOCEL TO TPEYOV TOGOGTO
Ovnoodrac.



Renal Tubule Assist Device (RAD)

Light micrograph of a hematoxylin and eosin stained section of a hollow fiber with a
confluent monolayer of porcine renal proximal tubule cells along the inner surface of
the fiber.
Elo@pd pukpoypdenuo evog ¥pOUATIGUEVOD UE UATOSLATVY Ko NOGIVIG TUAUOTOS LoG KOIANG Tvag e (o cuppEovca
Lovootoldda £yyHg VEPPIKMOV COANVAPI®V YOIpOov KATE UNKOG TNG EGMOTEPIKNG EMUPAVELNGS TNG tvac. 277?777
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Size: The device should be small enough to be wearable or
implantable. The aim is to provide ambulatory dialysis. It
should be ergonomic, should fit under clothes or be
unobtrusive on the patient's outfit, and must be of
manageable size and weight.

Vascular access: The vascular access of the AK should
preferably be a subcutaneously implanted; needleless venous
catheter (CVCs) resistant to displacement and dislodgement;
resistant to thrombosis and obstruction by either stagnation
of blood, deposition of fibrin, or blood proteins; and resistant
to infection by biofilm formation.

Dialysis membrane: Dialysis membranes must be
thromboresistant to prevent clotting, should exhibit hydraulic
permeability and molecular selectivity, should not absorb and
accumulate proteins, and should be biocompatible and
durable when exposed to blood. The membrane must be able
to function even under low pressures generated just by the
pumping action of the heart and the wall tension of the blood
vessels.

MéyeBog: H cvokevn mpémel va €ivor apKeTtd LKpr) OOTE
va pmopel va eopedel 1 var epputevbel. Xtoyoc €lvor 1
TOPOYN TEPITOTNTIKNG apokaboaponc. Oa mpemetl va gival
EPYOVOULKO, Vo €papurolel KT amd Ta. povya 1 Vo Unv
EVOYAEL TO VTUGIUO TOV 06BeVODC Ko var £YeL dLoyEPICILO
uéyeboc ko fapoc.

Ayyeloxkn npocPacn: H ayysioakn npocnélacn tov AK Ha
npénel, 0 PAePikoc kabempac ywpic Berova (CVC) va
elvar  avBekTikOC G€  peTOTOMIOT, OVOEKTIKOG o1
OpouPBwon kot otnv andepodcn €lte and GTAGILOTNTO TOV
aipatoc, amd evamdbeon wmOOVE N TPOTEIVOV TOL
aipotoc Kot avlekTikd 6T LOALVGT artd TO GYNUATICUO
Brogiip.

MeuPpdvn owpoxdBapone: Ov pepPpdvec oapoxkdBapong
mpénel va ivor Opopfoaviektikéc yio TNV TPOANYN NG
MENG, Vo TOPOVGLALOVY VOPOVAMKT] OLOTEPOTOTNTO KOl
LOPLOKY] EKAEKTIKOTNTO, VO UNV OTOPPOPOVV KOl VO
CLGGMOPEVOVYV TPWTEIVEG Kot va glvor BrocvpuPatéc Ko
avOektikéc otav extibevial oto aipo. H pepPpdvn mpénet
vo, umopel vo, Asrtovpyel akoun Kol KAT® omd YoUNAEC
TIEGEIC TOL OMUIOVPYOVVTOL UOVO OTO TNV OVTANTIKY
OpAcT NG KOPOC KoL TNV TACT TOV TOLYOUAT®V TOV
QLLOPOPWOV OYYEI®V.



Integration of convective dialysis therapies: The ideal AK
should also use convective therapies such as high flux
hemodialysis, hemofiltration, or hemodiafiltration to
achieve greater clearance of middle molecules and
phosphate, which are often not cleared by conventional
diffusion-based hemodialysis.

Blood pump and power source: In addition to being small,
the Dblood pump should generate optimum force for
propulsion of blood, enough to generate a pressure gradient
to pass through the nanopore dialysis membrane but not so
high as to cause hemolysis. The pump should be quiet, with
low power consumption and heat generation. The ideal
pump will be one that will just augment the flow generated
by the pumping action of the heart. The power source
should be small and quiet, with high energy generation and
power storage capacity. It should preferably be self-
recharging akin to the batteries of mechanical powered
wristwatches that are charged by wrist movements of the
wearer or by light exposure. Also, the energy source itself
should not generate waste.

Dialyzer fluid characteristics, regeneration, and storage: For
an ambulatory device, dialysate fluid should be low volume
with an inbuilt circuit for dialysate regeneration.

Evooupdatmon Oepameiov aywyov apokdbopone: To wdaviké AK
o mpémer emiong va YPNCIUOTOLEL AY®YEG UETOPOPAC OTMC
alpokd-0apon vyning pong, oodmdnon yw vo  EmMTOYEL
HeYoADTEPT KAOOPOT TOV UECOIMV LOPIOV KOl TOV POGPOPIKDV,
T omoia cuyva dev kabapilovtor pe couPatiky opokdbapon pe
Bdomn ™ dwdyvon.

AvtMia aipoatog kot mnyn evépyeloc: Extog and to 0t eivon pkpn,
N avtAio aipotog Bo mpemel va mapdyel ) PEATIGTN OVVOUN Yo
Vv mpomOnomn tov CiHaTog, APKETN Yo VO ONUIOLPYNOEL Lo,
KAlon mieong vy vo  mepdoslt  péco omd TN peuPpdvn
alpokabopong vavomopov oAAE Oyt TOGO VYNAN ®OGTE Vo
mpokaAécel awwoivon. H avida mpémer va eivonr abdpufn, pe
YOUNAN KOTOVOA®GOT €vEPYElNS Kot mopaywyn Oepuotmtac. H
wavikn avtiio Oo eivor avt mov amhog Bo avENncetl T pon mov
onuwvpyeital amd ™ Opacmn AviAnong g koapowds. H mnyn
EVEPYELONG TPEMEL VO Elvan Litkpt) ko alBopvpn, pe vymAr Topoymyn
EVEPYELOG KAl tKovOTnToL 0odnkevong evépyelos. Oa mpEmel Kotd
TpoTiunomn vo €ival oVTO-£ToVaQOPTILOUEVT] TOPOUOLD, UE TIC
UTOTOPIEC TV POAOYIOV YEPOC UE UNYOVIKY] TPOPOOOGid 7OV
eoptilovtor amd TIC KIVIGEIC TOL KOPTOV TOL YPNOTN N UE TNV
€kBeom o100 em¢. Emiong, 1 10w 1 mnyn evépyeloc 0ev mPEMEL Vol
onuovpyel amdPANTO.

XapaKINPIoTIKA VYPOL OTiOVCTS, AvayEVVIGT Kot oo kevon:
['a po Tepmatn Tk GueKeLT, TO VYPO OAoNC Do TpEMEL VoL £)EL
UIKPO OYKO HE EVO EVOOUATOUEVO KUKAMLUO Y10, TNV ovayEvvnon
0L OmONuaToC.



Patient monitoring and troubleshooting: The
monitoring system should be attuned to detect needle
dislodgements, power failures, circuit blockages,
presence of bubbles in the circuit or overall
equipment failure by means of appropriate alarms to
alert the patient or caregivers in his/her family. The
vascular access device should be such that it can be
rapidly and easily closed before blood loss occurs.
The steps to be followed in case of device failure and
the steps to clear the circuit of blockages and bubbles
should be easy to understand and follow.

Lifespan: The lifespan of the device should be such
that it should not need frequent replacements in case
of an implantable device.

Endocrine functions: The device should supplement
the endocrine functions of the native kidney, such as
secretion of erythropoietin, by means of a refillable
depot releasing the hormone directly into the
bloodstream.

Cost and availability: Production and running costs
should be sustainable, and it should be widely
available.

Compatibility with imaging modalities: It should be
compatible with magnetic resonance imaging.

[TapakorovOnon xat aviipetomion npoPAnudtov acbevois: To
cVGTNUO TapakolovOnonc Ba TpEmel va eivol GLVTOVIGUEVO MGTE
vo,  aviyvebel  eKTomicel  PeAdvag,  OKOTEC  PELUOTOC,
UTAOKOPIoUOTO KUKADUATOC, TapOLGiot LCAAIO®MV GTO KUKAMLLO
N ocvvolk” BAAPN Tov e€omMOOD UEGH KATAAANA®Y GLVAYEP LDV
Yo vo. €100To1ElL TOV acBeviy 1 TOVG PPOVTICTEC TNG OLKOYEVELAG
tov. H ovokeun ayyelaknc npdcPacng Oa mpémel va eivor tétota
®wote vo umopel va KAeiocer ypnyopa kol €OkoAo mptv cvuPel
anoAiew aipotoc. Ta PAuota mov mpémer va akolovBovvial oe
nepintoon PAAPNG TG ovokeLNC Kol TO PruaTo Yoo TNV
eKKOOAPIoN TOV KUKADOUATOS amd UTAOKOPIGHATO KOl QUCAUMOES
Oa mpémet va elvan OKOAN KaTovonTd Kot vo, akoAovBovvtat.
Audpkeian Long: H owbpkelo. oMg g cvokevng mpémel va, eival
TETOWL (OGTE VO UNV  YPEWLETAL GLYVEC OVTIKOTOGTACELS GE
TEPIMTTMOOT EULPVTEVGIUNG GLOKEVNG.

Evooxpivikég Aettovpyieg: H ovokevn Oo mpémel va cuouminpmvel
TIC EVOOKPIVIKEG AELTOVPYIEC TOV EYYEVOLC VEQPOV, OTMG 1 EKKPLOT)
epvBpomomrivne, HEcw g emovayelOUeVNG orobnKNG mov
anelevbepmvel v opuovn amevbeiog oty KLKAOQPOpia TOL
alLaTOG.

Koéotog xat dtnbesipotta: To K0G6TOG mapaymyng Kol Asttovpyiog
Tpénel va givort Plocipo Kot va, elvon evpEms dabeatpo.
XouPototnTa pe TPOTOLE amelkovions: Oa mpémel vo  givol
ooupotn Le amEKOVION LOYVITIKOD GLVTOVIGLOV.



ITpog évav Proteyvnto veepo: Ba eival n amdvinon to euPfpuikd PAocToKOTTOP,

Toward a bioartificial kidney: will embryonic stem cells be the answer?
Carol A. Pollock
Kidney International Volume 83 Issue 4 Pages 543-545 (April 2013)
DOI: 10.1038/ki.2012.461
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Key features of the development of bioartificial kidney. iPSCs — Induce pluripotent stem cells
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Dr. William H. Fissell of Vanderbilt University holds a prototype artificial kidney cartridge
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Renal Replacement Therapy Hemodialysis vs Peritoneal Dialysis, Animation (video 3:37min)

The Kidney Project successfully tests a prototype bioartificial kidney (video 3 min)
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https://www.nature.com/articles/s41581-023-00726-9

Modes of RRT

https://www.youtube.com/watch?v=SgBMoCArNak (video 3 min)

https://www.freseniusmedicalcare.com/en/media/multimedia/videos/understanding-
hemodialysis-video (video 2 min)

https://www.youtube.com/watch?v=e rE700UGSQ (video 10 min)
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