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Willem Kolff Kolff rotating drum kidney (1943)
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John H. Gibbon, Mary H. Gibbon and heart-lung
machine, u.d. (Art/Photo Collection, AG-054)
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BioTexvnta Opyavar =
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Bio- uBp1diko ‘Opyavo
2UOKEUN Nou navTpevel Tn Xpnon PloAoyikou uAikoU (KUTTAPWV, 1I0TWV) UE Eva
OUVOETIKO KEAUPOC NPOooTaciac nou npooTtaTteUsl TO BloAoyIKO UAIKO ano Tnv
avoooanokpion Tou EevioTn.
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\GVIGGE KAl MRAXAVIKNG UE OKONO TNV avanTuen

RIENION IOVIKONTERIONIOUIEDUPNOLEINEPXE
PRENEAONATOV. IGTWV TOU EXOUV UMOGTEI SAAf.

Cell culture on scaffold ‘

w=— [solated cells  in vitro

Implantation
n vivo

Tissue Engineering
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View of a colony of undifferentiated Derived from human embryonic stem cells:
human embryonic stems cells mature neurons (red) and glial cells (green)
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Ne 2 J\/Q:j VAP OOKOANANGN Kal TOV TOAANAGGIAoHO TWY. KUTTAPWY, YEYOVOG (WTIKAG

or],mgur yu rr vanTuE,r] Kal T 01aMoponoinot TOUG

Nel 3zl rﬁJ'.I'F n \EC UNXAVIKEG |6|0TnT£q yia Napaoelya avroxn n EAACTIKOTNTA Napouold

HEROVAIOTO 110U Ba avTikanacTnoEl

Nej 2 ~\§_,1a' d) Eq |6|0Tnqu pemcpopaq, WOTE Va olacpaliCeTal n usTacpopa epenTlev o-r0|xs|wv
=014 KU sapa karn anopaKpuvon TV anoBaAAOUEVWY OUCIWV. AUTO GTNV. ou0|a onuaivel OTI
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— ;éjawg VA [EIOVOVTAl UNEPBOAIKA Ol UNXAVIKEG TOU I010TNTEC
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— 1\Ia-|dﬁops| XWPIG npoB)\nua VA OUVOEETAl [E TO CIYYEICIKO oUOTNMAa Tou EEVIOTN WOTE va
~~ DIaGPaAICETal N PETAPOPA TWV ANAPAITNTWY OUGIWY

- Na exel kaTaAAnAa ENIPAvVEIOKA XapakTNPIOTIKA, PUCIKOXNMIKEC IDIOTNTEC, HOPPOAOYiIa,
EMIPAVEIAKN TPAXUTNTA KAM.
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jandardshBiomaterials, Jesting

SEUOHdecuments 10993 (FDA's vers NHGO5):
— 1099S-1k Gwdance on Ser‘tlon of Tests."

— 109932 ’j/ I el fEr e REGUITEmERTSAS

— 10998-5¢ ‘Tests for Genotoxicity, Carcinogenicity, and
eproductlve Toxicity."

— 109Ye5- 45 e 'Selectlon of Tests for Interactions with Blood."
= lo_)f' -*‘ “Jests for Cytotoxicity—In Vitro Methods."

= *'l:@ 993 3-6; "Tests for Local Effects after Implantation.”
== _.1_6_5_9.9_3 -7: “Ethylene Oxide Sterilization Residuals."

—10993-9: "Degradation of Materials Related to Biological
‘ Testing."

— 10993-10: "Tests for Irritation and Sensitization."
— 10993-11: "Tests for Systemic Toxicity."
— 10993-14: “Materials Evaluation."
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therapy applications
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Mojtivation of the present:
1) ——
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jliereNsiasneed o heparinize patients
Uylel2ejolsle) Zgid acorporeal therapy
@riticial Kidney, Pump Oxygenator). Many
of T2l 'méapable of sustaining any of
syicsiepadl Irin because given its permanent

3 JB!—'.utL “condition it often leads to

& Hae orr'ﬁaglc ‘complications.
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-There‘ is a definite need for heparin
elimination just before heparinized blood

returns to the patient's circulation.
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development; c

located at the.

filter unit, us‘r before blood returns to the patient
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PaiieRexperimentalievaliationtof ther fluid s
mecy; mcal charactems’rlcs involved in the
LJJJI‘ process

»alihe xper'lmem'al evaluation of the heparin
el or'p’non kinetics during fluidization

e ‘development of a mathematical model to
descr'lbe heparin transport & its removal by the
dlsper'sed polymeric particles contained in the
heparin-adsorbing device
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Examined parameters, .. —

J—
“‘.—dx
——

Pariicles s ] ibutior - —a——

J)JI*J‘J”J conflgur'ahons with respect to the
po) ySa zcharide layers and the surface

grafive d ‘poly (amido-amine) (PAA), as well as,
S0 the rigid core of the examined beads
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= 'Frluudlzed Bed Design characteristics

One Columnar (CFB) and two Tapered (TFB) Fluidized Beds with angle
of tapering, ©, 5° and 10° were used for that purpose







* Columnar Bed
* Tapered Bed (6=5°)
* Tapered Bed (6=10°)
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EXpeniy ental Observa‘riop__ﬁ&;,
Gonclusions = =

- Al Adicaivefeature of e ) esPec:ally an advantage over
SBIGEB S that, the velocity of the tluidizing medium is
Elaivelyshigh at its lower part ensuring fluidization of large
PUIEHICIES) and it is relatively low at the fop, preventing
yrainy nent of the particles. So, we can operate the TFB with
I)Jr* clesiwhose size distribution is wide.
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Biome edical applications of the .
presented numerical siu Y

¢+ The c posmon of cells onto surfaces in biological
I)IJJ(")s\

- T nﬂ rrl'r'olled release of drugs.

. ~ellmma1'|on of hazardous substances in, or
== ‘bm biological fluid streams.

,...4

= -The adsorption of plasma proteins on to particles
I with specific ligands in therapeutic or preparative

aphaeresis.
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aemocompatibility Testing of ..
MEmbranes Developed for Bioégjﬁtiajp—

- Organs'Applications”

rotein adsorption
'_I._et adhesion, activation, aggregation
—activation of the coagulation system

e

= —complement, contact activation

~— ——

- —haemolysis, toxicity testing

= « Methods:

-static conditions

-dynamic (steady / pulsatile flow) conditions




ANS: BIOARTIEICIAL LIVER/KIDNEY:

LLOW FIBER MODULES / PROTOTYPE

. . “. ‘b
" Modules were designed and

constructed by US-BU.

A fast setting polyurethane
resin was used for potting
(PUR725A+PUR725BF, Rohm
and Haas) with centrifugation
to minimize wicking.

Fiber length was 136 mm and
the number of fibers was 35
having an id of 500 ym giving
an internal fiber surface area
of 75 cm?Z.




ARTIEICINBORGANS “ POIYMER SYNTHESISH

_ (both mem dﬁdllovW

: d by GKSS using an acrylonltrlle copolymer

.

o~

‘comonomer  for " reactive amine groups

J to the following polymer structure formula:

Az

-" =~” CH,
=
]n“[CHz -C-]-
= —— --;J |
"~~~ CN  O=C-NH-CH,-CH,-CH,NH,*HCl

Membrane cut-off was 61 kD suited for exclusion of
proteins in a bioartificial liver unit.
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Parameters: Platelet retention and activation,
activation of the coagulation system.

4 experiments per material

DYNAMIC CONDITIONS - MODULES:

Contact time : 60 min
Mode : Continuous (5 ml)
Shear Rate : 250 / sec
Medium : PRP/PPP (10ml)

Parameters: Platelet retention, activation of
the coagulation system.

3 experiments per material



Ck em||caii'l ‘Modification to |mprove
thieBlood Compatibility of Polymers™

D) bﬂﬁaﬁ!)pgl‘”-".'v. AT TPAN

SING| MAS|(negatively charged)
SINVPI(hydrophilic)
ETAEMA (amine group surface)

. EPO Patent : AN EP 1115145.3

Membranes made from P(AN/NVP) -
copolymers with both haemo and
tissue compatibility and their
application in the medical field




active Co
Vascular Connexion o

Fllament/Cap

- Stimuli-sensitive, degl:adable

= blocompatlléle S s
-+ pH sensitive gel structure or -

fast degrading hydrolytically
degradable polyester/enzyme
combination - optimization with
respectto pH sensitivity and
degradatloh '
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VMKAC(SA ikpioyara):
2 NT72§ r'm.\} n HAP 35:65 w/w
SN 2SN =2 vlated chitosan:HAP 35:65 w/w
> LG/ _:HA-L Arg Glu 0,84%
SEChit:Ge jen;100:2,
= HA-Chi-Arg-Glu-Gel.
—Gelatln (»))
* HA- Arg -Col
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e Xpnoiponointnke @Bopiouca HIKPOoKONIa PE XpNon TwV XpwoTikwy. (FAD)
kal Propidium iodide (PI). KUttapa MG63. / MeyeBuvaon 10X. / Xpwon Twv
kutTapwVv Pe FDA (Mpacivo-(wvTtava kutTapa) / PI (KOkkIvo-veEKpd KUTTAPA)
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HMEPA 1 HMEPA 3 HMEPA 7 HMEPA 21
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37°C, 5% CO,,
water jacked
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