An :or gan. perfusi on apparatus and net.hod for
restoring the viability of the organ and for
storage and/or transport perfuse the organ at nornothernic

(nor not her mi ¢ REFDSi on D RIRLD ISPEEESTUALIROPERTY QRPANZATIEN D f O
e 1 Q.6

noni tori ng, sustaining and/ or
preserving the s

erfusion _at h herm [ [.eS usi g

'?ransdnr . f“ﬁ'&%{’ @ﬁcﬁgﬁﬁ’gﬁ SHER. Y s s v b

acconpsh) Fiwewitiqpyl Patent Classificaion A7 gh  enelf gy {MUrhemitioskPubicatipn Nundii?) D822
organ| waioeR 12r e reduced by warmila#hem a ti erfusing th rgan
with & nedical fluid., such as an oxyg ﬁggﬂﬁgqﬁﬁkéﬁﬁhem&ﬁizﬁwgg‘%@
bi carbonate nedical fluid at ) ) gt ur,es, |

nor o| R PR APt bt PGP 8 o o Ao e e 0 on
cont r pi2}) BderiafonAIFHREMEE | 29 RPGBA IVY 2VPIPPSed GA. GH) GMNER, 8D, IDLID] ]lggs??,a@em,im
the ofgan, by a pneumatically pressurizé¢d rre@;:ﬁ;, i Lad& bl ﬁwl‘gﬁﬁ
be usegdeyipRoriyobia Nati on with a stepping 1ot or sgekysy ay, v, Wi Ba, GOV, ¥8 Sy, ow,

perfu
ener g¢
a medi
antio
fluid
has al
ei the
t o thq
Al so,
pref ef
has b¢
i ndi c
contr

51 ON pY1esIgtir e f i M9cSerkember 1985, (299P.88) e WS |
ency flow cut-off. In the hypot heri

68/ Apfikadi: thire SR HODbMGA NG (0WUS; 1616
I daness Mentatachtrevi, Clticegat IL Y06 203U S| ¢
B v Biord B, %Lnggkb QD RsblR e i3 501
P tawrerl Gftet | BadlianS DA QDI (D$)E IRWVITZ,
nmod Bavidp€.eligsric qubﬁ-e%lwprzlalpi
s vas &t et el SP4RPREYSing 4
w#)Akdnisi OLIFFOfamds v etQL; gRift s ERYidde,PlcARID. (
abl yBexy19%%H Alexandris. N§ 28204PR char act e
ben perfused through the organ, sug

Yy
g

ng ov%n’ paat(GH,| %gﬁm MW S0 7,

ri C ABPJ '’ » Chl ,.' %t h
stargsurdm m&éﬂm.mﬁ. S, [oAPI
W C O Rtent{BE B5 CF, ICEAFLICH, BA, GNheW, i MB 2|
ty f NErNalP: Tt er nedi ary tank whi cq

ati on of the organ is avoided. In

Bwblishedeyvent s and/ or. reduces damage

0 t hHgp gnaional seqah seng Guéf pefprubiithed

pmati cally nonitored in either nodeg,
istics of the nmedical fluid that
h fluid characteristics being

jsi on process can be automatically

tive of organ viability. The peer
pl | ed using a control program

(54) Title: APPARATUS AND METHOD FOR MAINTAINING AND/OR RESTORING VIABILITY OF ORGANS -
(57) Abstract

An organ perfusion apparatus and method for monitoring, sustaining and/or restoring the viability of the organ and for preserving
the organ for storage and/or transport perfuse the organ at normothermic temperatures (normothermic perfusion mode), preferably prior
to and followed by organ perfusion at hypothermic temperatures (hypothermic perfusion mode) for transport and/or storage of the organ.
The restoring of organ viability is accomplished by restoring high energy nucleotide (e.g., ATP) levels in the organ, which were reduced
by warm ischemia time, by perfusing the organ with a medical fluid, such as an oxygenated cross-linked hemoglobin-based bicarbonate
medical fluid, at normothermic temperatures. In the normothermic perfusion mode, organ perfusion pressure is preferably controlled in
response to a sensor disposed in an end of tubing placed in the organ, by a pneumatically pressurized medical fluid resexvoir which may be
used in combination with a stepping motor/cam valve which provides for perfusion pressure fine tuning, preventing overpressurization and
providing emergency flow cut-off. In the hypothermic mode, the organ is perfused with a medical fluid, preferably a simple crystalloid
solution augmented with antioxidants, intermittently or at a slow continuous flow rate. The medical fluid may be fed into the organ by
gravity from an intermediary tank which has alow pressure head so overpressurization of the organ is avoided. In either mode, preventing
overpressurization prevents and/or reduces damage to the vascular endothelial lining and to the organ tissue in general. Also, viability
of the organ may be automatically monitored in either mode, preferably by monitoring fluid characteristics of the medical fluid that has
been perfused through the organ, such fuid characteristics being indicative of organ viability, The perfusion process can be automatically
controtled using a control program, :




