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The invention relates to the field &#0®gan and bi ol ogi cal tissue
preservation. In particular, the invention relates to cold storage
solutions for the preservation of organs and bi ol ogical tissues for
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may result in damaging effects. Unregu ated cal ci um honeostasi s has been
inplicated in mmmmtnt of endothelial and parenchyma) injury and is
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Al, 2 and C, the cytotoxic production of reactive oxygen species by

macr ophages, the activation of proteases that enhance the conversion of
xant hi ne dehydr ogenase to xant hi ne oxi dase, and m tochondria) derangenents.
-2 WO 112/ 311a52 PCT/L1S111/-1217f1 Solutions for preserving organs are
described in U S. Patent Nos. 4,798,824 and 4, 879, 283, the disclosures of
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The invention also provides a preserved organ or biological tissue,

i ncluding a cadaveric organ or tissue within a cold storage solution of the

i nvent i onyigAes8ep hypot hermic condition or physiol ogi calpGondiLbhop- The

invention al so provides a nmethod for preserving an organ or bi ol ogi cal

ti ssue. The nethod includes flushing a cadaveric organ or tissue with a

cold storage solution of the invention, allowi ng the flushed cadaveric

organ or tissue to be enveloped in the cold storage solution, and storing

the cadaveric organ or tissue in the cold storage solution in a deep
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preservation. The cold storage solution, of the invention nmay be used in the
same mantéPlasmg mypbieRe Hypethermic preseryation Wy dissiphheunanbrane eleefieal potential
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the uptake, utilization, and storage of cellular nutrients. lnsulin
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t r ansl ocgitrha&¥Nu®lr fRIe@£40Ns between cel l ul ar conpartnents and activates and

i nactivates specific enzynes. A cold storage solution of the invention also
i ncludes an agfibpat: -qgﬁk : 18h ] i '

anal ogue, is ﬁistgr(?h? %Arﬁll S g&%’lcﬁl?ﬁ? (%ng%%%&or y r%%@@% féggfja? tff%%&?#a@%ﬁg&ﬁhs a
pr ol ongentapy aSwhichahdy resleinatachagimgredifenis e ngegmidtéd edigipmdrmicogtagis bpebdenes. A
cold storage sql.ution of the invention also cqntains an Qx n free radical
scavengel™P ’&'ltgaé'} eéf?logﬁﬁ’étr(gnﬁpg‘ghﬁ‘ilﬁ ﬁﬁ‘h Bt &ly?% HOWR arla 113/ gfﬁ’@ﬁfiﬁoe‘?ﬁ afree
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is conjugated to pol yethyl'ene gly at its half"life I's extended by a

factor ofigaibeytt degpgmgreiscts of pressedieyterodimtiads aré beliwvedbtodre the actimatige of of

sever al r ygen. radical ur i cold ischem a and upo
epor 1 ushiSAPRIaE Al £ Sty S Ruto RS MoRuctidle 8 ok e SRp s Cop i GPhees.
pol yet hythe aetigitipa @f praiedses it ehatlicit tasRrsicilof SMEiRe ddhlyiMBeh A 16 MRhiAk
hours in the cold storage solution of the invention. According to a

pr ef er r eRKi€¥BoYIdHechondripldlerangamentsn, an organ and bi ol ogi cal tissue
preservation cold storage sol ution containing superoxide disnmutase in the
“preserving solution significantly inproves vascul ar resistance, vascul ar
flow, and cal ciumefflux during the orfjan preservation period. The
i nhibition of calciumefflux over tine in kidneys preserved by the proposed
sol ution suggests that, in addition to vasoactive effects, an additional
cytoprotective and cryoprotective effect may al so be inportant in
aneliorating ischemc injury. These inprovenents are substanti ated
ultrastructurally by inproved appearance of mtochondria in proxinal
tubular cells conpared to mtochondria from ki dneys not exposed to the
proposed solution. A cold storage solution of the) invention may al so
contain conponents that are typically used in known cold storage sol utions.
See, U S. Patent Nos. 4,798, 824 and 4,879, 283. For exanple, other
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enbodi nent, the organ or biological tissue preservation cold storage
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under anaerobic conditions, an anti-inflammatory agent, and an oxygen free radical scavenger.

The invention also provides a preserved organ or biological tissue, including a cadaveric
organ or tissue within a cold storage solution of the invention in a deep hypothermic condition or

physiological condition.

The invention also provides a method for preserving an organ or biological tissue. The
method includes flushing a cadaveric organ or tissue with a cold storage solution of the
invention, allowing the flushed cadaveric organ or tissue to be enveloped in the cold storage
solution, and storing the cadaveric organ or tissue in the cold storage solution in a deep

hypothermic condition or physiological condition.

The invention further provides a method of preparing an organ or biological tissue
preservation cold storage solution. The method includes providing a solution with distilled water
or deionized water, adding potassium lactobionate, potassium phosphate, raffinose, adenosine,
allopurinol, pentastarch, insulin and dexamethasone to the solution, and mixing superoxide

dismutase into the solution.



order, to the solution and each is mxed until dissolved in the solution:
approxi mately 100 nol /L of potassium |actobionate, approximately 25 nol/L
of pot assyypigsrhate, approximtely 30 mol /L of raffrmosecppanaxinately 5
nol /L of adenosine, approximately 1 nol/L of allopurinol and approxi mately
50 g of nodified pentastarch. The nodified pentastarch is a fractionated
colloid mxture of 40-60 kDaltons in dianmeter and is nodified by infusing
" the pentastarch under 3 atm of pressure through a dialyzing filter with a
bore size of about 40-60 kDaltons. Approxinmately 40 U of insulin and
: apprOX| are al so added to the solution. Then, in
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(Perfusion) solution (OPS) of the pres%g invention. The University of

W sconsin solution, which is also the ntrol -UWsol ution, is described in

U. S. Patent Nos. 4,798,824 and 4,879,283. Statistical analysis Al data are

reported as nmean val ues + SEM unl ess ot herwi se noted. Paired and unpaired

student's t-tests were used where appropriate. All statistical analyses

were perforned by




Statview 4.5 software (Abacus Concepts, Berkeley, CA). EXAMPLE 1 Conparison
of sel ected donor, preservation, and outcone vari ables by nmethod and type

of organ_\?,bqﬁg[, :%DI on solution (mean +/-SElVn n = nunber g,fCTrVg'sq”m(gpts ns =

not significant S University of p value (unpaired (n=152) consi
Student's t-test) (n=160) Donor characteristics Donor age (y) 44.1 42.1 ns
-10 WO 02/ 311452 PCT/ USI 11/ -42G/711 Final serumcreatinine(ng/dl)1.10.9

" nsPreservation characteristicsCold ischemc tine (h)2324 nsQut cone
characteristicsDel ayed graft function (%1732 0.031 yr. graft survival

(%9 9891 Qufitbateliko pow@ch(yie%{e%(ycoﬂé dpéDSSI 108 @urbe ddnlrbnfatt WWVE fr PP th Of

sel ected donor, preservati on, outcone characteristics by type of organ
.preservaltlwmldssmraugthltmlmﬂthbsnvmta@e formul ati on (nmean +/ - SEM

SOD=super oxi de di snut ase- pol yet hyl ene gl ycol (25,000 units/L) n = nunber of
reci pients SCDcc(dﬂdiﬂ@loé&dfﬁ@bdMocﬁnheﬁaﬁlﬂm idyertion] ardrghil; h&idsbiblﬁgicnhtiésme%) p
.val ue (unpaired student's t-test nor Char a¢teri sti csDonor

(y) 39. 2-presesyat wg|co§19sftgﬁqgg ﬁ@a@%?mn@sﬁumrwﬁaﬁ@mms@ 2\ E@Ff‘éﬁli"\‘}bg solution

urine250g %t o n@ﬁﬁ%&éﬂeﬁ Ph&R bl YA ARENALAH dv§ta'nﬁ% ﬁ/?%el ay%fé}{e”& an

(h)26+/-4 racteristicslnmmediate funct’ion?

f unct i on@@servatiod peoind hTheinhibition ¢LHal@dm/effluddved ﬂmejlﬁ kﬁlrﬁyd pﬁsﬁvﬂDﬂy‘-ﬂESO

23+/ -4 7p7r-5{)os%d Zsolu/tlog suggests that, in addition to vasoactive effects, an additional cytoprotective
and cryoprotective effect may also be important in ameliorating ischemic injury. These
improvements are substantiated ultrastructurally by improved appearance of mitochondria in
proximal tubular cells compared to mitochondria from kidneys not exposed to the proposed

solution.

A cold storage solution of the invention may also contain components that are typically
used in known cold storage solutions. See, U. S. Patent Nos. 4,798,824 and 4,879,283. For
example, other components that may be utilized in the solution include: potassium lactobionate,
which is an impermeant anion that reduces cell swelling, KH,PO4, which provides acid-base
buffering and maintains the pH of the solution, MgSQy4, which stabilizes cellular and organelle
membranes, and raffinose, which is a complex sugar that reduces cell swelling and provides
energy stores for metabolically stressed cells. In addition, adenosine, which is a precursor to
ATP synthesis, allopurinol, which is also a free oxygen radical scavenger, and pentastarch,
which is an oncotic supporter, may be added to the solution. NaCl and KOH may also be used
for acid-base buffering and maintenance of the pH of the solution. In a preferred embodiment,

the organ or biological tissue preservation cold storage solution includes, but is not limited to:



87+/-S.0.8 0.65 0.45 0.59 Wiile the invention has been disclosed with
reference to certain preferred enbodi nents, nunerous nodifications,

al terati ofg g@gschanges to the descri bed enbodi nent's are ms,lss(p}_‘g(, 4 t hout
departing fromthe sphere and scope of the invention, as defined in the
appended cl ai s and their equival ents thereof. For exarrpl e, although the
detail ed description may refer, at times, -12 WO 02/ 31152

- PCT/ 1151) 1/ ~217(1 to only organs, the terns "organs" and "organ" enconpass
all organs, tissues and body parts that may be transpl anted. Accordingly,
.1t is intended that the invention not Hgpfeiim ted to the descri bed

enbodi nents, but that it have the full scope defined by the |anguage of the
following clains. 413 WO (12/311-4S2 What we claim is: PCT/USII1/|~2(70
1. An organ or bi ol CONVHROSIHON preservat i AMOJINDBIN ICBITERt or age sol uti on
conprising: a celldlar energy production sfinulator under anaerobic
.condi tions; an ant i Potesbizmmisactebioradent ; ang S&rS6mMen free radi cal

scavenger. 2. The ¢q pijorage sol ution of |ghajomnk Wherein the cellyl ar
energy production st g@ at or conprises insulin. 3. The cold storage
solution of claiml €in the anti-inflan y agent conprises

dexanet hasone. 4. ‘Iheifﬁmsé st orage sol ution 10i50ﬁiM| m 1 wherein the gxygen
free radi cal scaven r’rprl ses super oxi de tase. 5. The cold storage
sol ution of claim 4 e@PSean t he superoxi de dl snutase conjugates to

pol yet hyl ene gl ycoll Alpurinel col d st orage sollulqan of claim1 furthen

conpri si ng potassi Umehaelapdy onat e, KH2P04, g/ and raffinose. 7. |The
cold storage solutijgn of claim1 further cogpfd i}/ﬂg adenosi ne, all opuri nol
and pentastarch. 8. Ncol d storage sol util G BP kT aim 1 further cofprising

NaCl and KOH 9. Thédamhdtlmsaneage sol uti on|df2dhgllm 1 wherein the cellul ar
ener gy production gt r ses abouty psulin, the
anti-inflanunatory |a S“ggll(ﬁg:%n%ﬁﬁg{e%é about 4- % /@6 exgmat hasone and the
oxygen free radical Hyer conprises aboudP0POBWE- 100, 000 U/ L supédr oxi de
di snut ase, further corrprl SI ng:

In a more preferred embodiment, the organ or biological tissue preservation cold storage

solution includes, but is not limited to:



about 50-150nmM pot assi um | act obi onat e;
MyS04; about 10- SOrM raffi nose;

al I opuri ngly g2@&gskabout 40-60g/ L pentastarch. -14

S111 /-12|
anti-inflanmatory agent conprises about 6-1
- oxygen free radi cal
di snmut ase,

" adenosi ne; about 1-5nM al |l opuri nol :

about 1-20nM adenosi ne;

6ny/ L dexanet hasone, and

about 2-

cold storage solutiion of claim1l wherein t
stimul ator conpri se COMROSEIION. i nsul in,
conprises about 8ny/L_dexanet hasone, and t

1

ne cel lular energy product
AMEOUNT INf1 BELBERt ory agé
ne oxygen free radical sca

about 10-40mM KHZPO4; about 2-8nM
about 1-1Oniv

_ W O 112 &dsotBasRCT/ U
711 10. The cold storage solution of claim1 wherein the
cel lul ar energy production stinmulator conprises about 20-60U/ L insulin,

t he
t he

scavenger conprises about 5, 000-50,000 U L superoxide
further conprising: about 75-125nM potassi um | act obi onat e;
20- 30mM KHZPO4; about 3-7nmM MyS04; aboghplg@- 40nmM r af fi nose;
and about 45-55a0/L pentastarch.

about
| Oniv
11. The
i on

Nt
wvenger

.conpri ses about 25, ®ofaskiin kagpehiondtele di sm

100mM pot assi um | a¢yghipenat e; about 25nmM Ki
30mM r af fi nose; about adenosi ne; about
pentastarch. 12. T Mg storage sol ution

sterile water. 13. |Rgffiesser ved organ or bi
| east one of a cadaveric .organ and tissue
of claiml1l in at | 5gkn§ﬁ§eof a deep hypot
physi ol ogi cal condi tAlgpurinal The preserved
clai m 13 wherein t hepk@d:§t or age sol ution

at | east one of a davyer i
Mnsudia;

i c organ,
112/ 31152 PCT1US11 (I 15. The preser

living ¢

if7&d@ miMir t her conpri si ng:

A5G4 gbout 5V MgS04;  al
1nM al | opurinol; and aboy
8f/Mai m 1 furt her conpri

bROgIoAENL ti ssue conpri si ng
"Ehﬁ t he col d storage s¢
Ner condition and

drgaM or bi ol ogi cal tissl
i4§_5'5§jLused i nto vascul at

igﬁgﬁmgégan, and tissue.

n or bi ol ogi cal

ti

about
pout

it 509/ L
si ng

) at

ol uti on

e of
ire of
15 WO
ssue of

claim 13 wherein thdDaamethayamt her ni i ¢ condi6tiémng/Conpri ses a tenperature of

about 2-10C. 16. T (0}
wherei n the physi ol ;Suﬁ}élg)%%on]érlnfl on conpri s

17. The preserved

.gan or bi ()Isqﬁ)iogsqtjodoi[ﬁﬁue of claim 13

565 a ténperature of about

37C.

erHe dVatgi ol ogi cal ti ssd08P08mEi m 13 wherein the col d

storage solution is cooled to below 1I0C 18.
tissue of claim 13 wherein any precipitates in the _cold storage

bi ol ogi cal

The preserved organ or

sol ution are Hergoeprpferisd empodisuent, the organ oF pigloginal Hssyp praserption ead storage

preservag| ’ | : .sol ution
D 500, 1ot BibsCfRaNS LaCl hoshli@a: 00

| act obi onat e;
raf fi nose; about 1-20mM adenosi ne;
pent ast arch; about 4-100U/ L insulin;

about 700-900mL sterile water.

about

conpri sing: about

about 50- 150nmM pot assi um
about 10-40nM KH?PO-~; about 2-8nM MgS04; about 10- SOnriv
about 1-

| OnrM al | opuri nol ;
4- 24ng/ L dexanet hasone;

about 40-60g/L
and



20. A nmethod for preserving an organ or biological tissue conprising:
flushing at | east one of a cadaveric organ and tissue with a cold storage
sol uti on, “}Eﬁ}éi/srﬂgsza. cellular energy production stimulator W{J%@ﬂ%[,obi C
conditions, an anti-inflanunatory agent, and an oxygen free radi cal
scavenger; allowing the flushed at | east one of a cadaveric organ and
tissue to be enveloped in the cold storage solution; and storing the at
: least one of a cadaveric organ and tissue in the cold storage solution in
at | east one of a deep hypotherm c condition and physiol ogi cal condition.
. -16 WO 112/31152 21. The nethod of cigjjn320 wherein the fluslung
conprises: PCT/US111/~26711 infusing the solution into vascul ature of the
at | east one of a g¢adaveric organ and tisslle; and exsangui nating the¢ at
| east one of a cadaueOMPOSOEIONNd tissue. | AMOUNTIRtIDITER cl ai m 20
wherein the storing conprises: replacing blood in vascul ature of the at
.l east one of a cadavPiaseivgi D&dlotdénate t | ssue | WD0mMM he sol ution. 23. The
met hod of cl aim 20 f@tﬂ@; conpri sing: repl 2&{1@9 the solution with at | east
bl ood to return the at?i¢ast one of a cada organ and tissue to|a
nor not her mi ¢ condi t/iMgS024. The net hod of ¢Baivh 20 further conpri sing:
cooling the solutiomdmnbgl ow 10C, inspectingyivpe cool ed sol ution for
precipitates; and neppving any precipitates filtration. 25. A mefhod of
preparing an organ WeYPgi cal tissue preSB¥ation cold storage sol ution
conpri sing: providijiglléusimblti on with sterillesMat er; addi ng potassi ¢im
| act obi onat e, pot ag sljeﬂfgégp&sphat e, raffinosgg,qdenosine, allopurinol,
n and d

. : 30 :
pent astarch, insuli exanet hasone to f he[gﬁfl ution; and

Insulin

Dexamethasone 8mg/L
Superoxide Dismutase 25,000U/L
Sterile Water 800mL

A cold storage solution of the invention may be prepared by combining the components
described above with sterile water, such as distilled and/or deionized water. For example, to
prepare the organ and biological tissue preservation cold storage solution, approximately 700-
900mL, or preferably about 800 mL, of sterile water is poured into a one liter beaker at
approximately room temperature, Although a one liter beaker is used in this example, any other
container of any size may be used to prepare the solution, where the component amounts would
be adjusted accordingly. In the most preferred embodiment, the following are added, in any
order, to the solution and each is mixed until dissolved in the solution: approximately 100 mol/L
of potassium lactobionate, approximately 25 mol/L of potassium phosphate, approximately 30
mol/L of raffinose, approximately 5 mol/L of adenosine, approximately 1 mol/L of allopurinol
and approximately 50 g of modified pentastarch. The modified pentastarch is a fractionated
colloid mixture of 40-60 kDaltons in diameter and is modified by infusing the pentastarch under
3 atm of pressure through a dialyzing filter with a bore size of about 40-60 kDaltons.
Approximately 40 U of insulin and approximately 8mg/L dexamethasone are also added to the

solution. Then, in a second step, approximately 25,000 U of superoxide dismutase, which is

-8-



m xi ng superoxi de disnutase into the solution. 26. The nethod of claim25
further conprising: mxing the solution until all conponents are dissol ved.

27. The claim25 further conprising: infusing the grch
under pr enigts)u’?;e;‘{l%r ough a dialyzing filter; and conjugating tﬁ%]super oxi de

di snut ase to pol yet hyl ene glycol. -17
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cadaveric organ or tissue within a cold storage solution of the invention in a deep hypothermic
condition or physiological condition. As discussed above, preferred temperatures range from

about 2-10°C in the deep hypothermic condition and are about 37°C, or room temperature, in the

physiological condition.

The invention is further explained by the following examples of the invention as well as
comparison examples. In all of the examples, kidneys were procured from heart-beating donors
and preserved in a laboratory by cold storage preservation. Although kidneys were used in the
examples, any organ or biological tissue may be preserved in the cold storage solution.
Randomization was accomplished as an'open labeled, sequential analysis. All agents were added

immediately prior to vascular flush.

Data Collected
The following donor, preservation, and postoperative recipient outcome data were
collected for either Example 1 or 2: donor age (D age, years), final donor creatinine (D Cr,

mg/dL), donor intraoperative urine output (U/O, mL), cold ischemic time (CIT, hours), perfusion
9.
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time (PT, hours), perfusate [Na+] (mM/100g), perfusate [C1-] (mM/100g), perfusate [K+]
(mM/100g), perfusate [Cat++] (mM/100g), perfusate pH, renal flow during MP (FL,
mL/min/100g), renal resistance during MP (RES, mmHg/(mL/min/100g), recipient age (R age,
years), recipient discharge creatinine (R Cr, mg/dL), initial length of recipient hospital stay
(LOS, days), immediate graft function (IF, %) defined as urine production exceeding 2000mL
during the first 24 post-operative hours, delayed renal allograft graft function (DGF, %) defined
as the need for dialysis within the first 7 days post-transplant, and present function (3 Mo or 1

YT, %) defined as 3 month or one year post-operative graft status.

Method of Preservation

All cold stored kidneys subject to the above criteria were flushed and cold stored at 4°C
in 1L of either University of Wisconsin (UW) solution (Viaspan® cold storage solution, Dupont
Pharma, Wilmington, DE) or the Cold Organ Storage (Perfusion) solution (OPS) of the present
invention. The University of Wisconsin solution, which is also the Control-UW solution, is

described in U.S. Patent Nos. 4,798,824 and 4,879,283.

Statistical analysis

All data are reported as mean values + SEM unless otherwise noted. Paired and unpaired
student’s t-tests were used where appropriate. All statistical analyses were performed by
Statview 4.5 software (Abacus Concepts, Berkeley, CA).

EXAMPLE 1

Comparison of selected donor, preservation, and outcome variables by method and type of
organ preservation solution (mean +/~-SEM)

n = number of recipients

ns = not significant

OPS University of p value (unpaired
(n=152) Wisconsin Student’s t-test)
(n=160)
Donor characteristics
Donor age (y) 44.1 42.1 ns
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Final serum creatinine(mg/dl) 1.1 0.9 ns
Preservation characteristics

Cold ischemic time (h) 23 24 ns
Outcome characteristics

Delayed graft function (%) 17 32 0.03

1 yr. graft survival (%) 98 91 0.04
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EXAMPLE 2

Comparison of selected donor, preservation, and outcome characteristics by type of organ
preservation solution - cold storage formulation (mean +/~-SEM)

SOD=superoxide dismutase-polyethylene glycol (25,000 units/L)

n = number of recipients

SOD Control-UW p value (unpaired
(n=48) solution (n=86) student’s t-test)
(Embodiment of
Table 3)
Donor
Characteristics
Donor age (y) 39.2+/-10 44.0+/-12 0.8
Final serum creatinine  1.1+/-0.6 0.9+/-0.5 0.65
(mg/dl)
Intraoperative urine 250+/-80 200+/-80 0.45
output(ml)
Preservation
characteristics
Cold ischemic time (h) 26+/-4 23+/-4 0.59
Outcome
characteristics
Immediate function 79+/-5 77+/-5
(%)
Delayed grant function  20+/-4 224/-5
©)
3 month function (%) 91+/-4 87+/-5

While the invention has been disclosed with reference to certain preferred embodiments,
numerous modifications, alterations, and changes to the described embodiments are possible
without departing from the sphere and scope of the invention, as defined in the appended claims

and their equivalents thereof. For example, although the detailed description may refer, at times,
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to only organs, the terms “organs” and “organ” encompass all organs, tissues and body parts that
may be transplanted. Accordingly, it is intended that the invention not be limited to the
described embodiments, but that it have the full scope defined by the language of the following

claims.
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What we claim is:

1. An organ or biological tissue preservation aqueous cold storage solution comprising:
a cellular energy production stimulator under anaerobic conditions;
an anti-inflammatory agent; and
an oxygen free radical scavenger.

2. The cold storage solution of claim 1 wherein the cellular energy production stimulator

comprises insulin.

3. The cold storage solution of claim 1 wherein the anti-inflammatory agent comprises
dexamethasone.
4. The cold storage solution of claim 1 wherein the oxygen free radical scavenger comprises

superoxide dismutase.
5. The cold storage solution of claim 4 wherein the superoxide dismutase conjugates to
polyethylene glycol.
6. The cold storage solution of claim 1 further comprising potassium lactobionate, KH,POy,
MgSO,, and raffinose.
7. The cold storage solution of claim 1 further comprising adenosine, allopurinol and
pentastarch.
8. The cold storage solution of claim 1 further comprising NaCl and KOH.
9. The cold storage solution of claim 1 wherein the cellular energy production stimulator
comprises about 4-100U/L insulin, the anti-inflammatory agent comprises about 4-24mg/L
dexamethasone, and the oxygen free radical scavenger comprises about 1,000-100,000 U/L
superoxide dismutase, further comprising:

about 50-150mM potassium lactobionate;

about 10-40mM KH,PO,;

about 2-8mM MgSOyq;

about 10-50mM raffinose;

about 1-20mM adenosine;

about 1-10mM allopurinol; and

about 40-60g/L pentastarch.
-14-
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about 3-7mM MgSOq;

about 20-40mM raffinose;

about 2-10mM adenosine;

about 1-5mM allopurinol; and

about 45-55¢g/L pentastarch.
11.  The cold storage solution of claim 1 wherein the cellular energy production stimulator
comprises about 40U/L insulin, the anti-inflammatory agent comprises about 8mg/L
dexamethasone, and the oxygen free radical scavenger comprises about 25,000 U/L superoxide
dismutase, further comprising:

about 100mM potassium lactobionate;

about 25mM KH,POy;

about SmM MgSOy;

about 30mM raffinose;

about SmM adenosine;

about 1mM allopurinol; and

about 50g/L pentastarch.
12.  The cold storage solution of claim 1 further comprising sterile water.
13. A preserved organ or biological tissue comprising at least one of a cadaveric organ and
tissue within the cold storage solution of claim 1 in at least one of a deep hypothermic condition
and physiological condition.
14.  The preserved organ or biological tissue of claim 13 wherein the cold storage solution is

infused into vasculature of at least one of a cadaveric organ, living donor organ, and tissue.
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about 1- IOmM allopurinol;

about 40-60g/L pentastarch;
about 4-100U/L insulin;

about 4-24mg/L dexamethasone; and

about 700-900mL sterile water.
20. A method for preserving an organ or biological tissue comprising:

flushing at least one of a cadaveric organ and tissue with a cold storage solution, having a
cellular energy production stimulator under anaerobic conditions, an anti-inflammatory agent,
and an oxygen free radical scavenger;

allowing the flushed at least one of a cadaveric organ and tissue to be enveloped in the
cold storage solution; and

storing the at least one of a cadaveric organ and tissue in the cold storage solution in at

least one of a deep hypothermic condition and physiological condition.
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replacing the solution with at least blood to return the at least one of a cadaveric organ
and tissue to a normothermic condition.
24.  The method of claim 20 further comprising:

cooling the solution to below 10°C;

inspecting the cooled solution for precipitates; and

removing any precipitates by filtration.
25. A method of preparing an organ or biological tissue preservation cold storage solution
comprising:

providing a solution with sterile water;

adding potassium lactobionate, potassium phosphate, raffinose, adenosine, allopurinol,
pentastarch, insulin and dexamethasone to the solution; and

mixing superoxide dismutase into the solution.
26.  The method of claim 25 further comprising:

mixing the solution until all components are dissolved.
27.  The method of claim 25 further comprising:

infusing the pentastarch under pressure through a dialyzing filter; and

conjugating the superoxide dismutase to polyethylene glycol.
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