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COVPOSI TI ON FOR ORGAN CRYOPRESERVATI ON AND TREATMENT OF VI RAL AND BACTERI AL
| NFECTIONS THI S I NVENTION rel ates to a substance or conposition for the
cryopreservation of organs and the treatnment of viral and/or m crobial

I nfections. The invention relates, in particular, to.a substance or
conposition worgrkimscr yopr eservati on of organs and the treaP@BH§96a9699i r al
and/ or mcrobial infections, to a substance or conposition for the
cryopreservation of organs, to a substance @r-conposition for the
treatment of viral and/or mcrobial infections, to a nmethod of making a
cryoprotective agent for the cryopreservation of organs, to a nethod of

maki ng a nedi canent or preparation for the treatnent of viral and/or
m crobial infections, to the use in the cryopreservation of organs of a
cryoprotective agent, to the use in the treatnent of viral and/or m crobial
i'nfections ofcompOSITION RO ORGAN CRYOPYESERMATIIN, ANDTRENEMENT ©F ®'fRAL AND BACTERIAL INFECTIONS
cryaoprotective agent in t he manuf act ur e of a cryopreservation
agent, to the use of a substance or conposition in the manufacture of a
medi cament or preparation for the treatnment of a viral and/or m crobial

i nfection, to a nethod of cryogenically preserving an organ, to a nethod of
t hawi ng an SUBSTI TUTE SHEET ( RULE 26)

| THIS INVENTION relates to a substance or composition

for the cryopreservation of organs and the treatment of wviral

and/or microbial infections.

The invention relates, in particular, to a substance or
composition for the'cryopreserva;ion of organs and the treatment
of wviral and/&r microbial infectionﬁ, to a substance or
composition for the cryopreservgtion of organs, . to a substance
or composition for the treatment of wviral and/or microbial -
infections, to a meﬁhod of making a cryoprotective agent for the
cryopreservation of organs, to a method of making a medicament
or preparation for the treatment of viral and/or microbial
infections, to the use in the cryopreservation of organs of a
cryoprotective agent, to the use in the treatment of viral and/or
microbial infections of a medicament or preparation, to the use
of a cryoprotective agent in the manufacture of a
cryopreservation agent, to the use of a substance or composition
in the manufacture of a medicament or preparation for the
treatment of a viral and/or microbial infection, to a method of

cryogenically preserving an organ, to a method of thawing an

SUBSTITUTE SHEET (RULE 26)



WD 97/ 22248 _ PCT/ US96/ 19697 -2- organ,
to a nethod of treating a viral and/or mcrobial infection, to a dosage

formand to a vaccine. According to one aspect of the invention, there is
provi ded a substance or conposition for the cryopreservation of organs and
the treatnment of a viral and/or mcrobial infection, the substance or

conpositionewa,gi ng an active agent selected fromthe g,;a:\% L sting
of am des of the general formula Rerr]-O NRerr]Rerr],in |9§ﬁ§b§t{[err]

and Rl err] are independently selected Ltrgmthe group including H M,
hal onet hyl , saturated and unsaturated Cferr]-Clerr] al kyl groups, saturated

and unsat uoagan, hat@genamethofer of - Ghasatirad kwl gisads, and/droxymbiatedial ky!
err] and Rlerr] are together selected from (CH2)n, wherein n

gr oups;

or

4 or 5, orinEereien) €3 FWIFR (oA tend K8CFinge| ected fromH, M and

saturated and unsaturated C2- C3 al kyl

R err] may be a nethyl group.

According to one aspect of the invention, there is provided
a substance or composition for the cryopreservation of organs and
the treatment of a wviral and/or microbial infection, the
substance or composition comprising an active agent selected frow

the group consisting of amides of the general férmula R3-CO-
NR{Rj, in which:

Ri and Ry -are independenﬁly selected €£from the- group
including H, Me, halomethyl, saturated and unsaturated C,-Cj

alkyl groups, saturated and unsaturated halogenated C5-C3 alkyl

groups, hydroxylated alkyl groups; or

R; and Ry are together selected from (CHy)n, wherein n = 4
or 5, or (CHy)90(CHyp)3; and
Ry is selected from H, Me and saturated and unsaturated C,-

Cg alkyl groups.
At least one of Ry and Ry may be a methyl group.

Instead, at least one of Ry and Ry may be a fluorinated Cy -

C3 alkyl group.

The active agent may be selected from the group including

formamide, methyl formamide, dimethylformamide, acetamide,

SUBSTITUTE SHEET (RULE 26)

groups. At |least one of Rerr] and



Instead, at |east one of Rerr] and R err] may be a fluorinated CJerr] - C3
al kyl group. The active agent may be selected fromthe group including

formanmi de, met hyl formani de, dinethyl forman de, acetani de, WO 97/ 22248
PCT/ US96/ 19697 - 3- net hyl acet am de, di et hyl acet am de,

di et hyl acet am de, i sopropyl acetam de, diisopropyl acetan de,

N-acet yl pi pegdiiinasas\- ([ err]-hydroxyethyl) acetam de, PCT/USY6/19697

N, N-di ([err]-hydroxyethyl) acetam de,. N acetyl norpholine, acrylam de,
propi onam de, N-fluoronethyl-N nethyl-forgram de and m xtures of any two or
nore thereof. In one particular enbodi nent, the active agent nmay be

di met hyl f or m}qelafbc‘-eta:}ai-lper.r] NOdiBifEhy lacetanide, par tdtethylanebanidat

the active agent may be N-fluoronethyl -N-nethyl-formanm de, err
(CH err]F). er%’yééﬁ@rtéf“ﬁ eus@&%@%&%ﬁ“éﬁﬁ%ng ét‘?&tlyép?'@%%%cﬂf' R
absorbed thr h e sk t hr ough., n e T
absor ption r&jg' ézqzﬁy&& a?%ﬁ% P'IHH 8; (g Ié%}%yeq{%hé égér?g%%dre R.e
cnferr] per _Myl%hbilh@@' Cgé&']f‘ﬁnﬁ@,' Zgfbpionamide, N-fluoromethyl-N-

methyl-formamide and mixtures of any two or more thereof.

Iﬁ one particulai:' embodiment, the active agent m&y be

) dimethylformamide C3H,NO (DMF). In another particular embodiment

the active agent may be N-fluoromethyl-N-methyl-formamide,

HCON (CHg) (CHpF) -

. DMF is generally used as a polar solvent and is readily
absorbed through the skin, through the lungs or after oral
exposure. The absorption rate of ligquid DMF through the skin

amounts to 9.4 mg per om2 per hour. DMF is rapidly metabolized,

the main biotransformation site is the liver and excretion occurs
for the ‘.larger pért via the urine. The main metabolites in rat,
mice, hamster aﬁd man are N-(hydroxyinethyl) -N-methylformamide
(HMMF), N- (hydroxyme_thyl)-fomamide (HMF) and N-aceiyl-S—(N-
methyl -carbamoyl) cysteine (AMCC) . Unchanged DMF is excreted in
the urine as a small fraction of the dose. The limited data
available indicate that a significant amount of the dose remains

unexcreted and/or is excreted as unidentified compounds.

DMF has low acute dermal, oral and inhalation toxicity. 1t

is considered toc be a mild to moderate skin and eye irritant and
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the main biotransformation site is the |liver and excretion occurs for the

| arger part via the urine. The main netabolites in rat, mce, hanster and
man are N-(hydroxynet hyl)-N-net hyl f or mam de ( HWWF), '
N- (hydr oxymnet hyl ) - f ormam de (HMF) and N-acetyl-S-(N- nethyl - carbanoyl)
cysteine (AMCC). Unchanged DMF is excreted in the urine as a small fraction
of the dosewoiphd Mted data available indicate that a siwghirisegivgsy anount
of the dose remains unexcreted and/or is excreted as unidentified
conmpounds. DMWF has | ow acute dermal, oralgaand inhalation toxicity. It is

considered to be a mld to noderate skin and eye irritant and WO
97/ 22248 readily permeates the skin. There pty/ poogmiigarion afoaskiy
per neat es the ski.n. There is no indication of skin sensitizing

properties seRWEE“?NBrRBFEF%gsOoserved Ef f ect- Level ) could not be

establ i shed in several 90-day studies..In a 28 day.inhalation study with
dogs, no effects were found at 63 ng/n[err]. I n anot her study w th dogs,

reversi bl e car dipovieossl, ar(Net-hatesseebBsbovad- BE £ 66k NIEVEIN  tould not be
established in several 9%0-day studies. In a 28 day inhalation

study with dogs, no effects were found at 63 mg/m3. In another

study with dogs, reversible cardiovascular effects were found at

i 60 mg/m3.

DMF is terxratogenic and probably embryolethal. The NOAEL for
developmental effects amounted to 44 mg/kg _body weight in an o.fal

study and 150 mg/m3 in an inhalation study with rabbits.

It is a particular feature of the invention that the
toxicity of DMF during cryogenic procedures is substantially
reduced or essentially eliminated by pre-cooling the organ before
exposing it to DMF. By way of exarﬁple, protein is denatured in
a 30% DMF solution in water or a physiological solution at room
temperature. However, at 8°C, in accordance_ with the method of
the invention, an organ is essentially unaffected at a DMF.
concentration level of 30% and at a temperature of below 0°C, the

organ is unaffected by a DMF concentration of 40%.
As is described in the Example below, an organ is generally

unaffected during cryogenic procedures if a 10% solution of DMF

is introduced at a temperature of between 8 - 4°C and if a 25% -
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DMF is teratogenic and probably enbryol ethal. The NOAEL for devel opnent al
effects anounted.-to 44 ny/ kg body weight in an oral:. study and 150 ng/nferr]
in an inhalation study with rabbits. It is a particular feature of -the :
i nvention that the toxicity of DMF during cryogenic procedures is
substantially reduced or essentially elimnated by pre-cooling the organ

bef ore exposikfigedhsdg0o DMF. By way of exanple, protein is depatmsiioded a 30%
DMF solution in water or a physiological solution at room tenperature.

However, at 8[err]C, in accordance with +He stet hod of the invention, an
organ is essentially unaffected at_a DMF concentration | evel of 30% and at

a tenper at ur¥¥%oEPAIRNOPE PYE, ighinbredired, (e terpegapyre ehrthe organ
concentration of 40%. As | sgri I n,;he Exanpl e below, an organ is
general ly unagﬁéscqtﬁélélgﬁr Fh%ugrsygﬁeﬁggmﬁr%c‘gdur es if a 10% solution of DW
I's introduced at a tenperature of between 8 - 4[err]C and if a 25% - WO
97/ 22248 ' PCT/ US96/ 19697 -5- 30%
sol ution of DVF iDmrimgr oduyegreseevhedper apnocedhréde orlgmn sulsbtsniad | or
shoul d be bel ow 4[err] C '

composition of the invention functions simultaneously as a

cryopreservation agent and as a virostatic and/or bacteriostatic

agent. Thus, if an organ is infected by a virus or by bacteria,

", cryopreservation of the organ will simultaneously destroy the

viral and/or microbial infection.

For the purposes of this specification the word "organ®
should be broadly construed to include within its scope heart,

liver, skin, tissue, cornea, bone, glands and heart valves.

The invention provides a cryoprotective agent (CPA) and a
‘method by which, for example, mammalian or other tissue, organs
or entire bodies can be treated with the CPA, deep frozen and
stored essentially indefinitely to be thawed when required.
Generally, non-frozen donor organs have a shelf life of about 4
hours after which cell damage sets in thus making trans-
continental shipment of donor organs difficult or i!hpossible.
The procedure of the invention, as will become evident below, is
not complicated and the organ readily withstands temperature
cooling rates of up to -10°C/second by immersion in liquid
nitrogen after CPA treatment. Transcontinental shipment of donor

organs and the establishment of donor organ banks or the

SUBSTITUTE SHEET (RULE 26)



During cryopreservati on procedures, the substance or conposition of the

I nvention functions sinmultaneously as a cryopreservation agent and as a
virostatic and/or bacteriostatic agent. Thus, if an organ is infected by a
virus or by bacteria, cryopreservation of the organ will sinmultaneously
destroy the viral and/or mcrobial infection. For the purposes of this

specificati Qﬁ%yvord "organ" shoul d be broadly construegcrpsd gsde
Wi t hin itsiggbze eart, liver, skin, tissue, cornea, bone, glands and heart

val ves. The invention provides a cryoprogective agent (CPA) and a nethod by
whi ch, for exanple, nmamualian or other tissue, organs or entire bodies can
be treat edpprésbrvHEiSPof dRRMVEaZ,cNinbE Shal GfgAts T aledicandeéénéhely to
be thawed when required. Generally, non-frozen donor organs have a shelf
life of abbetowesowiabldter which cell damage sets in thus naking trans-
continental shipnment of donor organs difficult or inpossible. The procedure
of the invention, as will becone evident below, is not conplicated and the

organ 1201y Whhlo! S EIETAL W GRY LUBLR! B8 Bhe Brlhcion  ere

-10[ err] C secon y imersioirin I1Tqu ogen ~af

Tr anscgnt ikﬂs %?%%f&é&@rﬂuﬁﬁtm brOEempss ffibrd o2 Thabbikr§8pPOSe PFa QRO
organ banks or e
of organs, the substance or composition comprising a cryogenic

agent selected from the group consisting of amides of the general
formula R3-CO-NRjRy,in which:

Ry and Ry are independently selected from the group
including H, Me, halomethyl, saturated apd unsaturated .Cy-Cj3
alkyl groups, saturated and unsaturated halogenated Cy-C3 alkyl

groups, hydroxylated alkyl groups; or

R; and Ry are together selected from (CHy)n, wherein n = 4
or -5, or (C'Hz)zO(CHz)z,' and
R3 is selected from H, Me and saturated and unsaturated C;-

C3 alkyl groups.
at least one of Ry and Ry, may be a methyl group.

Instead, at least one of Ry and Ry may be a fluorinated C; -

C3 alkyl group.

The amide may be as hereinbefore described.

SUBSTITUTE SHEET (RULE 26)



WD .97/ 22248 PCT/ US96/ 19697
preservation of cadavers, |linbs and organs for nedical use thus becones

vi abl e. Thus, according to another aspect of the invention, there is

provi ded a substance or conposition for the cryopreservation of organs, the
substance or conposition conprising a cryogeni c agent selected fromthe

group consi Stywp®1eseem des of the general fornula PCT/US96/19697
Rlerr]-CONRerr]Rerr],in which: Rerr] and R err] are independently
selected fromthe group including H Me,-HHal-onethyl, saturated and

unsaturated Clerr]-Clerr] al kyI gr oups, saturat%aand unsat ur at ed
hal ogenat ed Cf er FR- OR&r (RAXHISHI T ffRed EFYQORPH €9 AIEPS; WGy be

Rlerr] and E!;lerr%ﬁ.v1 re.toge sel ed f (é?@% ﬁ¥§ lE or or
(CHerr])[e ?erﬁf?e‘??‘% andf eas} trh%rp c{']cu rom ,Hwe%%d t%e
sat ur at ed a@yagaﬁ&er ag;@ﬁtcaaycﬁeahkfiuaf&am AinRanly10e8rghmbier r] and
Rl err] may be a nethyl group. Instead, at Ieast one of R err] and R err]
may -be a fluorinated CJerr] - C3 aIkyI group. The am de may be as

her ei nbef ore descri bed.

The cryogenic agent may be combined with a physiological
solution comprising a component selected from the group
consisting of sodium chloride, disodium-EDTA, sodium bicarbonate,.

] potassium chloride, potassium dihydrogen phosphate, magnesium
chloride, magnesium sulphate, calcium chloride, glucose, Hespes-

sodium hydroxide and mixtures of any two or more thereof.

In particular, the physiological solution may be Tyrode’s
solution (referred to hereinafter as Tyrode), the University of
Wisconson solution (ViaSpan}, Krebs Henseleit or any other

suitable physiological solution.

The invention extends to a substance or composition for the
treatment of viral and/or microbial infections, the substance or
composition comprising an active therapeutic agent selected from

the group consisting of amides of the general formula R3-CO-
NR{Ry, in which:

R; and Ry are independently selected from the group
including H, Me, halomethyl, saturated and unsaturated Cy-C3
alkyl groups, saturated and unsaturatéd halogenated Cp-C3 alkyl

groups', hydroxylated alkyl groups; or
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WO 97/ 22248 PCT/ US96/ 19697 -7- In
one particul ar enbodi nent, the cryogenic agent may be dinethyl fornmam de.

I n anot her particul ar enbodi nent, the cryogenic agent my be -

N-f 1 uor omet hyl - N-met hyl - f or mam de. The cryogeni c agent nay be conbined with
a physi ol ogi cal sol-ution conprising a conponent selected fromthe group
consi sting Qo gfsdhsgm chl ori de, disodi um EDTA, sodi um bi car Bepakéyicssr

pot assi um chl ori de, potassi um di hydrogen phosphat e, magnesi um chl ori de,
magnesi um sul phate, cal cium chloride, gl gcase, Hespes- sodi um hydroxi de and
m xtures of any two or nore thereof. In particular, the physiol ogical

sol ution may berjIVamileRyS axel togetherebeleetdedofhon el (RGN whsréihode)., 4t he
Uni versity of Wsconson solution (ViaSpan), Krebs Henseleit or any other

sui t abl e p8yssplegi p@tz)ad(m{ Py df@ i nvention extends to a substance or
conposition for the tredatnent of viral and/or mcrobial infections, the

substance or coRPGY lseQBcteAPErSNE, e ahld \WathRatageskd %Mrfﬂg}ﬁ ed
fromthe group consisting of ami des of the general fornmula R err]-

C3 alkyl groups.
R;, Ry and R3 may be as hereinbefore described.

The amide may be as hereinbefore described.

In ocne particular embodiment, the amide may be dimethyl
formamide. In another particular embodiment, the amide may be

N-fluoromethyl -N-methyl-formamide.

The viral infection may be a retrograde viral infection eg
an acquired human immunodeficiency (HIV-1) viral infection. The
compound, substance or composition of the invention may, howéver,
be used for the treatment of other wviral and/or microbial
infections such as German measles, skin acne and opportunistic
infections associated with diseases of the immune system such as
HIV-1. In particular, the substance or composition of the
invention may be used for the treatment of viral infections in

which the virus has a capsid protective coating.

Thus, the viral infection may be selected from acquired

human immunodeficiency viral infections (HIV-1).

SUBSTITUTE SHEET (RULE 26)



NR[err]Rerr], in which: Rerr] and Rl err] are independently selected from
the group including H M, halonethyl, saturated and unsaturated
Cerr]-Cerr] alkyl groups, saturated and unsaturated hal ogenat ed
Cerr]-Cerr] alkyl groups, hydroxylated al kyl groups; or = WD 97/ 22248
PCT/ US96/ 19697 R err] and R err] are together selected from (CH2)n, wherein
n 4 or 5 wootstserr])[err]OQ(CHerr])[err]; and R err] i escsassuvesd from
H, Me and saturated and unsaturated C2- (Jerr] alkyl groups. Rerr], Rerr]
and Rlerr] may be as hereinbefore descrilged. The am de nmay be as

her ei nbef ore described. In one particul ar enbodi ment, the am de nay be

di met hyl fornmanrHe. dubstamiceer opaldompobat ienbadyneiclude ati deasty &ee
N-fl uoromet hyl - N-net hyl - f ormam de. The viral infection nay be a retrograde
viral i nf ephyshodkgainably) aresbtalie exeipientf oX|eanmierH \VIThe ekeipient

i nfection. The coppound, .substance. Qr cqQnposi tion, of the invention may,
however , b8ru§§Hr$g¥ ey be e%‘?fr.g‘?ﬁdaglf &Py Fﬁ?‘lgﬁd/ or m crobi al

According to another aspect of the invention, there is
provided a method of making a cryoprotective agent for the
cryopresexrvation of organs, the method including the step of

i combining a cryoprotective component selected from the .group

which includes amides of the general foﬁnula R3-CO-NR1'R2, in

which:

Ry and Ry are independently selected from the group
including H, Me, halomethyl, saturated and unsaturated C,-C3
alkyl groups, saturated and unsaturated halogenated C,-C3 alkyl

groups, hydroxylated alkyl groups; or

Ry and Ry are together selected from (CHy)n, wherein n = 4
or 5, ox (CHy)50(CHy)y; and

R3 is selected from H, Me and saturated and unsaturated C,-
C3 alkyl groups

with a physiological solution.
The physiological sclution may be as hereinbefore described.

Ry, Ry and Ry tt{ay be as hereinbefore described.

The amide may be as hereinbefore described.
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I nfections such as Gernman neasl es, skin acne and opportunistic infections
associ ated with di seases of the immune system such as HI V-1. I n
particular, the substance or conposition of the invention may be used for
the treatnment of viral infections in which the virus has a capsid
protective coating. Thus, the viral infection may be selected from acquired

human i mmu l.ciency viral infections (H V-1). MO 97/ 3,@5‘1,

PCT/ US96/ 15@‘S§;WThe subst ance or conposition may incl uggﬁat 1egggsvt one
physi ol ogi cal |y acceptabl e exci pient or a@ar-ri er. The excipient or carrier
may be colloidal silicon dioxide. According to another aspect of the

i nvention, theRsdordingyitidanorberodapeatakehgtiecipyensiov: i thexgents f or
t he cryopreseryvatjon of he met hod. i ncl udi ng t he st eanf combi ni ng

a cryopr ot@&ﬂ%dcénﬁ‘&ﬁg%gggls@éi‘éﬁgf?o'ﬁ? Y Yu P WRTERAFAE Rekon s of
the genergl, fa‘?:{ pa &er‘;i]_ A1 gﬂiﬁbg Rhféfdpidl YRGB 1 RS M kndndnElgdd ]
are i ndependen &Y omthe group

y selecte
including the step of combining an active therapeutic agent

. selected from the group which includes amides of the general

formula R3-CO-NRiRy, in which

R; and Ry are independently selected from the group

' including H, Me, halomethyl, saturated and unsaturated Cy-C3

alkyl groups, saﬁurated and unsaturated halogenated cz-c3 alkyl
groups, hydroxylated alkyl groups; or

Ry and'Rz are together selected from (CHy)n, wherein n = 4
or 5, or (CHy),0(CHy)5; and

Ry is selected from H, Me and saturated and unsaturated Cy-
C3 alkyl groups, |

with at least one physiolocgically acceptable excipient or

carrier.

Ry, Ry and-R3 may be as hereinbefore described.

The amide may be as hereinbefore described.

The invention extends to the use, in the cryopreservation
of organs, of a cryoprotective agent comprising a cryoprotective
component selected from the group which includes amides of the

general formula R3—C0-NR1R2,in which:

SUBSTITUTE SHEET (RULE 26)



including H M, halonethyl, saturated and unsaturated Cerr]-Clerr] alkyl
groups, saturated and unsaturated hal ogenated C2-C3 al kyl groups,
hydr oxyl ated al kyl groups; or R err] and R err] are together selected from
(CH2)n, wherein n =4 or 5 or (CHerr])[err]OQCHerr])[err]; and Rerr] is
selected fromH M and saturated and unsaturated C2- C3 al kyl groups with
a physi ol ogi gderpededt i on. The physi ol ogi cal sol ution may bereawusssngsombef or e
described. Rl, R2 and R3 nay be as herei nbefore described. The am de nay be
as herei nbefore descri bed. WO 97/ 222481 -
PCT/ US96/ 19697 - 10 - According to another aspect of the invention, there
i s provided a mRjphoandf Rapkiaxe a insitpeadentlyr peblecvedi ircrr thiee group
treatnment of viral and/or microbial infections, the nmethod including the
step of conimeiudirgn Hct iMeo thmekempehhyle asmtiratsdcard nneatuhatgdo@-ﬁ?i ch
i ncl udes am des of the general fornmula Rerr]-CONRerr]Rerr], in whic
alkyl groups, saturated and unsaturated halogenated C;-Cz alkyl

groups, hydroxylated alkyl groups; or

R; and Ry are together selected from (CHp)n, wherein n = 4
or S5, or (CH2)20(CH2)2; and
\ Ry is selected from H, Me and saturated and unsaturated Cy-

C3 alkyl groups.

The cryoprotective agent may comprise the cryoprotective

component and a physiological solution.

Ry, Ry and Ry may be as hereinbefore described.

The amide may be as hereinbefore described.

The invention extends further to the use, in the treatment
of wviral and/or microbial infections, of a medicament or
preparation comprising an active therapeutic agent selected from

the group which includes amides of the general formula R3-CO-
NRyRy, in which

Ry and Ry are independently selected from the group
including H, Me, halomethyl, saturated and unsaturated C,-C3
alkyl grohps, saturated and unsaturated halogenated C,-C3 alkyl

groups, hydroxylated alkyl groups; or

SUBSTITUTE SHEET (RULE 26)



Rlerr] and Rlerr] are independently selected fromthe group including H,
Me, hal onmethyl, saturated and unsaturated Cferr]-Clerr] al kyl groups,
saturated and unsaturated hal ogenated Clerr]-Clerr] al kyl groups,

hydr oxyl ated al kyl groups; or R err] and R err] are together selected from
(CHerr])n, wherein n =4 or 5 or (CHerr])[err]QCH err])[err]; and
Rlerr] is saygedpMdsd romH M and saturated and unsat urat egefgsosfigesd! KY!
groups, with at least one physiologically acceptable excipient or carrier.
Rlerr], Rerr] and R err] may be as hereihpbefore described. The am de may
be as herei nbefore described. The invention extends to the use, in the
cryopreservat i olRjofandr @ggnareotogethynpeel emitdd/ £ xege (CHEIP W irdn = 4
cryoprotective conponent selected fromthe group which includes am des of
t he gener alod &,méxra (R[x-?r)&b(@ﬁ\ﬁ[ eidd R{err],in which: SUBSTI TUTE SHEET
(RULE 26) WO 97/ 22248

PCT/ US96/ 19697 R4lis selected from H, Me and saturated and unsaturated Cyp-

Cy alkyl groups.
Ry, Ry and R3 may be as hereinbefore described.

The medicament or preparation may include at least one

physiologically acceptable excipient or carrier.

The physiologically acceptable excipient or carrier may be

colloidal silicon dioxide.
The amide may be as hereipbefore described.

‘The invention extends to the use of a cryoprotective
component .in ‘the manufacture of a cryoprotective aggnt, the
component being selected from the group consisting of amides of
the general formula R3-CO-NR{Rp in which:

Ry and Ry are independently selected from the group
including H, Me, halomethyl, saturated and unsaturated Cy-Cq

alkyl groups, saturated and unsaturated halogenated C;-C3 alkyl

groups, hydroxylated alkyl groups; or

Ry and Ry are together selected from {CHyln, wherein n = 4

or 5, or (CHZ)ZO(CH2)2" and

SUBSTITUTE SHEET (RULE 26)
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Rlerr] and Rlerr] are independently selected fromthe group including H,
Me, hal onet hyl, saturated and unsaturated Cerr]-Cferr] al kyl groups,
saturated and unsaturated hal ogenated C2-C3 al kyl groups, hydroxyl ated

al kyl groups; or Rerr] and Rerr] are together selected from (CHerr])n,
wherein n = 4 or 5 or (CHerr])[err]QCH err])[err]; and Rerr] is

sel ected frogobheyks and saturated and unsaturated Cferr]- @&raisheiosgyr oups.
The cryoprotective agent may conprise the cryoprotective conponent and a
physi ol ogi cal solution. Rerr], Rerr]-asd-Rerr] may be as herei nbefore
described. The am de may be as herei nbefore described. The invention
extends furtherRy dst Belastedi Arondi Ma@ancheasprated| anthynsatiratedi 6p-

i nfections, of a medicanment or preparation conprising an active therapeutic
agent sel e@3 edXylowxawesgr oup whi ch i ncl udes ami des of the.general fornmula
Rlerr]-CO NR[err]Rerr], in which Rerr] and R err] are independently

sel ected fromthe group including H M, halonethyl, saturated and

unsaturated Clerr]-Clerr] _al kyl groups, satuyrated gnd unsaturated
hal ogenat ed C2-RB3 &k #rdgRaupey ﬁ?cﬁ‘ x‘}?%&‘éﬁ’eaﬁt‘?ﬁﬁ %ﬁﬁﬁﬁbg,e or
The amide may be as hereinbefore described.

The invention extends, further, to the use of a substance
or composgition in the manufacture of a medicament or preparation
for the treatment of a viral and/or wicrobial infection, the
substance or composition comprising an active therapeutic agent
selected from the group which includes. amides of the general

formula R3-CO-NRqRy, in which

Ry and Rz' are independ_eni:ly selected from the group
including H, Me, halomethyl, saturated and unsaturated Cy-Cy
alkyl groups, saturated and unsaturated halogenated C;-C3 alkyl

groups, hydroxylated alkyl groups; or

Ry and Ry are together selected from {CHy)n, wherein n = 4
or 5, or (CHy)90(CHy}y; and
Rq is selected from H, Me and saturated and unsaturated Cy-

C3 alkyl groups.
Ry, Ry and R3 may be as hereinbefore described.

The amide may be as hereinbefore described.
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Rrerr] and R err] are together selected from(CHerr])n, wherein n = 4 or
5 or (CHerr])[err]QCHerr])[err]; and is selected fromH M and
saturated and unsaturated Clerr]- Cerr] alkyl groups. R.err], Rerr] and
Rlerr] may be as herei nbefore described. The nedi canent or preparation may
i ncl ude at weashrnee physiol ogically acceptabl e excipi ent wFrgdehaddy- The
physi ol ogi cal |y acceptabl e excipient or carrier may be colloidal silicon
di oxi de. The ami de may be as herei nbefotge descri bed. The invention extends
to the use of a cryoprotective conponent in the manufacture of a

cryopr ot ect i veThggdmventiioncexpendat burthpsetoca agthodneof erygprgemically
consi sting of anjdes of the geperal fornula Rerr]-CONRerr]Rerr] in

whi ch: R[BFeFeEtRR3 OF9afe Fh8cPpeRRed (18 luding ther poops IR gesifpising

I ncl udi ng | o yl, s -~ unsat ur,at . CJer.r] - rr] _al kyl
gr oups, s%%;%r%%ﬁnd‘gﬁ%gat%ra?%géﬁgﬁg%%g‘f%d eenrtr]- 15%] 1543}%6%&()@5,
hydr oxyl a¢pgoptdivdctiwaiPSomPbnent selected from the group consisting of

amides of the general formula R3-CO-NR{Ry in which:

Ry and Ry are independently selected from the groﬁp
including H, Me, halometﬁyl, saturated and unsaturated C2-C3'
alkyl groups, saturated and unsaturated halogenated Cy-C3 alkyl
groups, hydroxylated alkyl groups; or

Ry and Ry are together selected from (CHp)n, wherein n = 4
or 5, or (CH2)20(CH2)'2; and

Ry is .selected from 'H, Me and saturate& and unsaturated Cy-
C3 alkyl groups and

reducing the temperature of the perfused organ to a preservation
temperature at which the organ will, at least temporarily, be

presexrved.

Ry, Ry and Ry may be as hereinbefore described.

The amide may be as hereinbefore described.

Typically, the method will include initially perfusing the
organ with a physiological solution such as Tyrode [TRADE NAME]
and then, in a stepwise or continuous fashion, perfusing the

organ with a physiological solution containj.ng progressively

SUBSTITUTE SHEET (RULE 26)



Rlerr] and R err] are together selected from (CH err])n, wherein n = 4 or
5,7 or (CH2)20(CH2)2; and WD 97/ 22248

PCT/ US96/ 19697 - 13 - Rlerr] is selected fromH M and saturated and
unsaturated C2- C3 al kyl groups. Rerr], Rerr] and R err] may be as

her ei nbef ore descri bed. The am de may be as herei nbefore described. The

I nventi on exwesdg248urther, to the use of a substance or cdoraIseéisssy i n t he
manuf acture of a medi canent or preparation for the treatnment of a viral
and/ or microbial infection, the substand® or conposition conprising an

active therapeutic agent selected fromthe group . which includeg am des of

t he gener ﬂlé)m%WPf}Whﬁge?ﬁ F&’@F‘?ﬁ",%qeﬁ%\ﬂ’ﬂecﬁ"wy?}% éﬁhﬁﬁterart] are
i ndependent el ect.ed f . up_J | , met hyl ,

sat ur at edmaljhé/d Stsjar'f’seatct d"?"a e:%,‘&acé.lrﬂ ?] gége??wg#%%r#ugg,g ga %{r?ét ed and

unsat urated hal ogenated Cerr]-Cerr] al kyl groups, hydroxyl ated al kyl

groups; or Rerr] and R err] are together selected from(CHerr])n, wherein
n =4 Temperature reduction may be by initially cooling the oxgan

and then rapidly freezing the organ in liquid nitrogen and
storing the organ at liquid nitrogen temperature; by freezing the
organ in liquid nitrogen and storing it in a freezer; by planner
i freezing and storage in liquid nitrogen; or by planner freezing

and storage in a freezer.

The method may thus include the prior‘_ step of perfusing the
organ with a physiological solution and coocling the organ to a
temperature of between 8 to 5°C and then perfusing the organ with
the cryoprotective agent whilst progressively increasing the
concentratiocn of the cryoprotective component in the
cryoprotective agent and cooling the organ to the preservation

temperature.

The concentration of the cryoprotective component may be

progressively increased from 10% to 40%.
The preservation temperature will typically be a subzero

temperature ranging from about -50°C to -196°C [liquid nitrogen

temperature) .
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or 5 or (CHerr])[err]QCH err])[err]; and Rerr] is selected fromH, M
and saturated and unsaturated C2- C3 al kyl groups. Rlerr], Rerr] and
Rlerr] may be as herei nbefore described. The anm de may be as herei nbefore
descri bed. SUBSTI TUTE SHEET (RULE 26) WO 97/ 22248

PCT/ US96/ 19697 - 14 - The invention extends, further, to a nmethod of

cryogeni cal lwopir2asy vi ng an organ, the nethod includi ng thecpusisaod
perfusing the organ with a cryoprotective agent which includes a
cryoprotective conponent selected fromtpe_group consisting of am des of
the general fornmula Rlerr]-CONR[err]Rerr] in which: Rerr] and Rerr] are

i ndependent |y gel pakedchilam, t BRe hpedeivid it tenperiburdah ¥ Yetween
saturated and unsaturated Clerr]-Cerr] al kyl groups, saturated and

unsat ur at @@OM&I oGS @dC[-dP6PCCl eMhlisalmky| bgr achieverd disiing dtiguidl kopc
groups er ]lfand err are together selected from (CH2)n, wherein n =
2 or'5. orc S@Eﬂf& IPPEOEAFEPRH BFr §) LAY Bikrogen refrigerant.

The invention extends to a method of thawing an organ which

has been perfused with a cryopror:ective agent and cooled to a
preservation temperature, the method including the steps of

: exposing the organ to a cryoprotective agent which includes

a cryoprotective component selected from the group consisting of

amides of the general formula R3-CO-NR{R; in which:

Ry and Ry are independently selected fror_n the group
including H, Me, halomethyl, saturated and unsaturated Cy-Cy
alkyl groups, saturated and unsaturated halogenated Cy-C3 alkyl
groups, hydroxylated alkyl group;,- or

R; and Ry are together selected from (CH;)n, wherein n = 4
or 5, or (CHy)9O0(CHy}y; and

Ry is selected from H, Me and saturated and unsaturated C,-
C3 alkyl groups,

until the organ has reached a pre-determined temperature
above the preservation temperature;

perfusing the organ with a cryoprotective agent containing
the cryoprotective component while progressively reducing the
concentration of the cryoprotective component in the
cryoprotective agent and increasing the temperature of the organ;

and

perfusing the organ with a physiological solution.
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Rlerr] is sel ect ed fromH M and saturated and unsaturated C2- C3 al kyl
groups and reducing the tenperature of the perfused organ to a preservation

tenperature at which the organ will, at |east tenporarily, be preserved.
Rlerr], Rerr] and R err] may be as herei nbefore descri bed. The am de may
be as hereinbefore described. Typically, the nmethod will include initially

perfusing t NRO®¥2328 with a physiol ogical solution such as PFTASWINIIADE
NAVE] and then, in a stepw se or continuous fashion, perfusing the organ

wi th a physiological solution containingspLogressively WD 97/ 22248 _
PCT/ US96/ 19697 hi gher concentrations of the cryoprotective conponent whil st
at the sane ti Ther pgecBegetrintnednpenpérdurd ndie bay gboutTedper gbusec.
reduction may be by initially cooling the organ and then rapidly freezing
the organ in liquid nitrogen and storing the organ at liquid nitrogen

tenperature; by freezin he or an in_li |tro en and storing it in a
freezer; by pl neF‘Zf"?“%gzﬁ£ %P@r%&ﬁg#aﬁ? HTET = or by planner

freezing

The amide may be as hereinbefore described.

The invention extends, still further, to a method of

i treating a viral and/or a microbial infection, the method
including the step of administering to a subject haviné a viral
and/or a microbial infection, a medicament or preparation
comprising a physiologically effective dosage of an active
therapeutic agent selected from the group which includes amides

of the general formula RB-CO;NRIRZ, in which

Ry and Ry are independenfly selected from the group
including H, Me, halomethyl, saturated and unsaturated C,-C3
alkyl groups, saturated and unsaturated halogenated Cy-Cq alkyl
groups, hydroxylated alkyl groups; or

R; and Ry are together selected from (CHy)n, wherein n = 4
or 5, or (CHy),0(CHy)l5: and

Ry is selected from H, Me and satﬁrated and unsaturated Cp-

C3 alkyl groups.

The medicament or preparation may include at least one
physiologically acceptable excipient or carrier as hereinbefore

described.
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and storage in a freezer. The nmethod may thus include the prior step of
perfusing the organ with a physiol ogical solution and cooling the organ to
a tenperature of between 8 to 5[err]C and then perfusing the organ with the
cryoprotective agent whilst progressively increasing the concentration of
the cryoprotective conponent I n the cryoprotective agent and cool i ng
t he organ t ewosmmapsseservati on tenperature. The concentr at i BET/US9611H697
cryoprotective conponent nay be progressively increased from10%to 40%
The preservation tenperature will typic y_ be a subzero tenperature
rangi ng fromabout -50[err]Cto -196[err]C [liquid nitrogen tenperature).

SUBSTI TUTE SHEH, (IR) GndSRy mab87482%dEeinbefore described.
PCT/ US96/ 19697 -~ 16 In particular, the preservation tenperature nay be

bet ween about -80[err]C and -196C. This may be achieved using |iquid CFC
(chl orof l uorocarbon) or a liquid nitrogen refrigerant.
The amide may be as hereinbefore described.

The dosage may be selected so as to provide a blood
concentration of the active therapeutic agent, in the blood of
the subject being treated, of about 2 - 200 ppm, preferably about

' 50 -~ 100 ppm. A DMF plasma peak concentration of 50 - 100 ppm
. has been found to increase the CD4 T-cell count of a patient with
HIV-1 from 312 to over 1000/mf within 3 weeks of commencing

treatment.

The dosage may be administered transcutaneously, i.e. by
means of skin transfer of the active therapeutic agent, eg
through the application of a skin patch or a cotton wool pad
which has been impregnated with the active therapeutic agent or
with a.composition comprising the active therapeutic agent. The
concentration of the active therapeutié agent in the composition
used to impregnate the skin patch or cotton wool pad'may be about

10 - 100%.

The dosage may, instead, be administered by a method
selected from oral dosages, inhalation, by means .of a
suppository, intravenously and combinations of any two or more
thereof. The intravenous introduction will typically be at a

controlled rate over a periocd of time.
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The |nvent|on extends to a nethod of thawi ng an organ which has been
perfused with a cryoprotective agent and cooled to a preservation
tenperature, the nethod including the steps of exposing the organ to a
cryoprotective agent which includes a cryoprotective conponent sel ected
fromthe group consisting of am des of the general fornmula

Rlerr]-CO NRWOPTIR& r] in which: Rlerr] and Rlerr] are i ndBEEHSH1IE
selected fromthe group including H M, halonethyl, saturated and
unsaturated Clerr]-Cferr] alkyl groups, % turated and unsaturated

hal ogenated Clerr]-Cerr] al kyl groups, gdroxyl ated al kyl groups; or

Rierr] and Rfer Erhr a]f %%Qf@i&?r éﬁleecéﬁdeﬁagmt%%efddadée BEh! rhﬁ ﬁé‘ o

5, or (CHerr]) r err])[err] Rlerr] 1s selected from

saturated aaeatmeatubdt adviFal @mtc}r aiulqndohj.laau pafection whicckolguipriaes
reached a pre-determ ned tenperature above the preservation tenperature,;
per f usi ng tiePicadaapplinatien merns e @Uche aggerakigoPaschi ay Pad, on which

t ect,i ve onent whi oqr essi v reduci ng the cgncentrati.on
T P oty opot aEPPRRSa oy ABREDOfl, a1 1 EEr SR o e SEerh aAFtive

| ncreasi ng Eﬁ@?ag?mﬂ':aggﬁﬁtogst HEx 01 858 oA BiRRiERNY the organ with a
physi ol ogi ca tion. :

The topical application means may comprise a body of a

: synthetic polymeric material such as TEFLON (trade name) on which
‘the active therapeutic agent is adsorbed or absorbed. Typically,
tﬁe dosage form will include DMF admixed with colloidal silicon
dioxide to form a gel with which the patch is impregnated. The

patch may be a Virodene PO58 patch.

The invention extends to a vaccine prepared from antibodies
harvested from the body of a person, after the person has been
infected with a virus and who has then been treated in accordance

with the method of the invention.

The virus may be a retrograde virus such as HIV-1.

The invention is now described, 'by way of exaﬁple, with
reference to the accompanying Figures and Examples, in which

Figure 1 shows temperature changes at the aortic cannula
during immersion of rat heart in liquid nitrogen;

Figure 2 is a schematic diagram showing a cannulation

procedure and position of thermocouples in the heart;
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WD 97/ 22248 PCT/ US96/ 19697 - 17 -
The pre-determ ned tenperature may be about -4[err]Cto 4[err]C Rerr],
Rlerr] and Rlerr] may be as herei nbefore described. The am de may be as
her ei nbef ore descri bed. The invention extends, still further, to a nethod
of treating a viral and/or a mcrobial infection, the nmethod including the
step of admwoewvaedsng to a subject having a viral and/or apoTRSSMNed?

i nfection, a nedicanment or preparation conprising a physiologically
effective dosage of an active therapeutic agent selected fromthe group
whi ch includes ami des of the general Tof®uTa Rlerr]-CO-NRlerr]Rerr], in

which R err] | e b I rQup including
H M, hal one?ﬁy?uR{' é ﬁcEesd %ﬁu%%;uréog ggiﬁégerr{ﬁ%ﬁkﬁ ad:ft(:‘l?ﬁ’s,
sat ur at ed (g Yngat W Feechahoedn gl Hod rdn iy lpalileHt HraRed with
hydr oxyl at ed al kyl groups; or R err] and R err] are t oget her sel ect ed from

(CH[ err] ) wirsfienei POBs =(BMBPY patchief,CH err])[err]Q CHerr])[err]; and

Rlerr] is selected fromH M and saturated and unsaturated C2-
Figure 4 shows temperature as a function of time for entire

rat heart profusion, cryopreservation, freezing, .thawing and re-
perfusion in accordance with the method of the invention;

Figure 5 shows temperature as a function of time for
thermocouple calibration and transient response;

Figure 6 shows plasma DMF concentrations as a function of
time during a first set of human toxicity trials;

Figure 7 shows plasma DMF concentrations as a function of
time during a second set of human toxiciﬁy trials;

Figure 8 is a mwicrograph of a subendocardium of a
frozen/thawed rat heart after a cryopreservatiion process in
accordance with the method of the invention at 22500 times
enlargement ;

Figure 9 is a micrograph of a subendocardium of a
frozen/thawed rat heart after a crybpreservation process in
accordance with the metho& of the invention at 36250 times
enlarger_nent,- and

Figure 10 is a micrograph of a subendocardium of a
frozen/thawed rat heart after a cryopreservation process in
accordance with the method of the invention at 28500 times

enlargement.
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C3 al kyl groups. The nedi canent or preparation may include at |east one
physi ol ogi cal |l y acceptabl e excipient or carrier as herei nbefore descri bed.
WD 97/ 22248 PCT/ US96/ 19697 - 18 -
Rlerr], Rerr] and R err] may be as herei nbefore descri bed. The am de may
be as hereinbefore described. The dosage may be selected so as to provide a-
bl ood concentwabig4f the active therapeutic agent, in thePrpoirwsssn9ésrt he
subj ect being treated, of about 2 - 200 ppm preferably about 50 - 100 ppm
A DMF pl asma peak concentration of 50 - 100_ppm has been found to increase
the CD4 T-cell count of a patient with -1 from 312 to over 1000/ n
within 3 weeks of commenci ng treat mnergxaMsigE dosage nay be adm ni stered
transcut aneously, i.e. by neans of skin transfer of the active therapeutic

agent, eg through the applicati on CREORREBERVARIOR or a cotton wool pad
whi ch has been inpregnated with the active therapeutic agent or

TERIALS and METHODS

Model: Isolated us

! Twelve BD9 rats, each weighing 250-350g were used. The rats
were anaesthetised with sodium pentobarbitone according to an

accepted protocol.

Langendorff Apparatus

" Two standard Langendorff systems were used, connected to two
_water baths, one was a low temperature both for cooling the organ
to approximately 4-5 °C and the other was maintained at 37 °C.

- The cold Langendorff system (referred to as LD2) was used to
perfuse the heart with a Tyrode-DMF-solution, and the warm
Langendorff system (referred to as LDl) to perfuse the heart in

the absence of DMF, ie with pure Tyrode.

fusat mpositi i ution ode
NacCl 137.6 mM
KC1 5.4 mM
MgC12 1.0 mM
CaC12 1.8 mM
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W th a conposition conprising the active therapeutic agent. .The
concentration of the active therapeutic agent in the conposition used to

i npregnate the skin patch or cotton wool pad may be about 10 - 100% The
dosage may, instead, be adm nistered by a nmethod selected from oral

dosages, inhalation, by neans of a suppository, intravenously and

conbi nat i ongoo¥zaey two or nore thereof. The intravenous pchiusspigésyl on Wil |
typically be at a controlled rate over a period of tine. WO 97/ 22248
PCT/ US96/ 19697 - 19 - The invention thus extends to a dosage formfor the
treatment of a viral and/or mcrobial-igy¥fection which conprises topica
application neans, such as a skin patch or pad, on which is adsorbed or
absor bed @huedsecti ve anount ofS.#nmdctive therapeutic agent as herei nbefore
described. The topical application nmeans may conprise a body of a synthetic
pol yreri He#RF 1A uch as TERXGR ™% ade nane) on which the active

therapeutﬁﬁ ggeé'gl&éioqgsor bed Q,r.4§bsor bed. Typi cally,

DMF_Properties (BASF Industrial Chemicals, Dimethylformamide
Technical Leaflet M535l1le, Octobexr, 1989)

N,N-Dimethylformamide (DMF) is a cell differentiator with the

following properties

Molecular formula: CqH-ON
Relative molar mass: 73,095 g/mol
Freezing point: ~61¢°C

DMF is a colourless, high.boiling point, mobile, polar,
hygroscopié liquid with a faint characteristic odour. As an
aprotic solvent with a high dielectric constant, DMF is an
excellent solvent, is bot_h water and lipid soluble and has a low
vapour pressure at 23°C. DMF in contact with strong oxidizers,
alkylaluminium and halogenated chemicals can result in fires or

explosions.
DMF was stored in an airtight container below - 5 °C.

Perfusate / CPA (OV) solutions were mixed in gquantities as and

when required and were not stored for later use.
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the dosage formw Il include DM adm xed with colloidal silicon dioxide to
forma gel with which the patch is inpregnated. The patch nmay be a Vi rodene
P058 patch. The invention extends to a vacci ne prepared from anti bodi es
harvested fromthe body of a person, after the person has been infected
with a virus and who has then been treated in accordance with the nethod of
the i nventi oswooae248i rus may be a retrograde virus such as PEWVUIITEIE

i nvention is now described, by way of exanple, with reference to the
acconpanyi ng Figures and Exanples, in whi$h Figure 1 shows tenperature
changes at the aortic cannula during i imBrsion of rat heart in l'i quid
nitrogen; Ki ' L.£ di agram show ng a cannul ati on procedure
and positi MR edatl 111et he heart; WO 97/ 22248

PCT/ US96/ 19697 - 20 - Figure 3 shows H V-1 viral |oad (polynerase chain
reaction [PCR]) as a function of tinme for an aids patient treated with

Vi rodene PCE8 (Defipepatuheswas continually measured by means of a small

(0.5 mm diameter) T-type thermocouple positioned inside the
aortic cannula as shown schematically in Figure 2. This position
was chosen as the best compromise between proximity to the heart
and minimum interference with the movement of the heart. The
i thermocouple was accurately able to follow temperature changes
at a rate in excess of 45 °C/s. The temperature was sampled once
per second throughout the experiment using a PC-30 12 bit A/D
card (Bagle Electronics) with a custom-built amplifier
incoxrporating cold poin{: temperature compensation. The
temperature measuring system was calibrated against a commercial
Fluke 52 X-type thermocouple thermometer.. Measurements over the
range - 100°C to + 100°C were verified to be accurate to within
2% of the true temperature. During the rapid cocling phase in
liquid nitrogen, the heart was submerged in liquid nitrogen to
just above the aorta (see Figure 2)_. Temperature measurements
during the cryopreservation experiments were taken inside the
left .ventricle as well as just inside the aortic cannula as
mentioned above. An intracardiac temperature of -196°C was
reached within 20 seconds of submerging the heart in liquid
nitrogen, correlated to -75°C at the tip of the aortic cannula.
The cooling rate was approximately 10°C/s during the rapid
cooling phése in the left ventricle and 7,5°C/s at the tip of the

aorta.
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Figure 4 shows tenperature as a function of tinme for entire rat heart

prof usi on, cryopreservation, freezing, thawing and re- perfusion in
accordance with the nmethod of the invention; Figure 5 shows tenperature as
a function of time for thernocouple calibration and transient response;
Figure 6 shows plasma DMF concentrations as a function of tinme during a
first set ofwionemmmst oxicity trials; Figure 7 shows pl asma Bifussensser
concentrations as a function of tine during a second set of human toxicity
trials; Figure 8 is a mcrograph of a subendocardi um of a frozen/thawed rat
heart after a cryopreservatlon processaﬁ1emcordance with the nethod of the
I nvention_at 22500 1<% \' L re 9 is a mcrograph of a
subendoc af &t , f ‘ “¢ after a cryopreservation
process in accordance mnth t he nethod of the invention at 36250 tines

enl argenment; and Figure 10 is a m crograph of a subendocardi um of a

frozen/ t hayesie asohenid DMR Q038 refeeRedsesoVasi QOVIY sl ich accordance with
the nethod of the invention at 28500 tines enlargenent. SUBSTI TUTE SHEET
(RULE 26)Tyrode 80% and DMF 20% referred to as {(OV2) solution

Tyrode 75% and DMF 25% referred to as (0OV25) solution
Tyrode 70% and DMF 30% referred to as (0OV3) solution

All percentages refer to volume/volume (v/v) percentages
Technique

A warm/cold (37°C/5°C) LD1 and a cold (5°C) LD2 Langendorff
system as described above were prepared. In LDl only pure Tyrode
solution was used and the system was used to cool all the
perfused rat hearts. In LD2 both pure tyrode and OV mixtures of

cyroprotectant were used only at the cold (5°C) temperature.

The DMF was kept in a cold storage area at -5°C in an
airtight container. Solutions of 10%, 20%, 25% and 30% DMF in

Tyrode solution were made up immediaﬁely before use.

In a first set of experiments, the rats were anaesthetized
and the heart excised, arrested in c¢old Tyrode solution,
cannulated through the aorta, and connected to the warm/cold
Langendorff system (LDl)'containing pure Tyrode soclution at 37°C
and perfused for eight minutes to stabilise contractions (Figure

4 - annotation a) after which the system temperature was dropped
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WD 97/ 22248 PCT/ US96/ 19697 - 21 -
EXAMPLE 1 CRYOPRESERVATI ON MATERI ALS and METHODS Mbdel : |sol ated perfused
rat heart Twelve BD9 rats, each wei ghing 250-350g were used. The rats were
anaest heti sed with sodi um pent obarbi tone according to an accepted protocol.
Langendorff Apparatus Two standard Langendorff systens were used, connected
to two wat erwbathe4s one was a | ow tenperature both for cooPFRHYSII®6%r gan to
approximately 4-5 C and the other was nmaintained at 37 [err]C. The cold
Langendorff system (referred to as LD2) was used to perfuse the heart with
a Tyrode- DMF-sol ution, and the warm La"n&éndorff system (referred to as LD1)

to perfus t oLk S ; | | t ] : ate
composi {1 G pac ey Shapt a0 ) soiberaltt o O mItiEes (FRRET
4 - annotations b - cJj.

The excision was carried out by cutting the abdomen
transversely just below the rib cage with Mayo scissors, exposing
the diaphragm and then cutting the diaphragm away around the
ventral and lateral margins to expose the heart and lungs. At

; this point, the lungs no longer function and the ischemic clock
starts running. The médiastinum was then cut away between the
heart and rib cage and the heart was gently lifted and cut away
with iris scissors. The heart was then dfopped into a beaker of
cold Tyrode to arrest it. The heart was then lifted by the cut
edges of the aorta and the aorta was secured to the cannula by

means of cotton thread and the ends of the suture were trimmed.

The heart was then disconnected from the LDl system and
connected to the LD2 system (Figure 4 - annotations c,. - d). The
perfusion of the heart from the LD2 system was started with pure
Tyrode at §°C and the perfusion solution was then changed to 50mf
OVi solution (LD2) (Figure 4 - annotation d). The heart was
perfused for ten minutes until .the OVl solution was depleted.
System LD2 was then filled with 30m{ of OV2 solution and .
perfusion was continued for eight minutes. System LD2 was then
filled with 30mf of OV3 solution and, after eight minutes just
before the 0V3 was depleted, perfusion was stopped. The heart was
then covere& with a thin layer of cotton wool, soaked with 0OV3

solution a.t 0°C. The heart was then submerged completely in
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Kd 5.4 M Myd [err] 1. O MM Cad [err]

1.8 nM WD 97/ 22248 _ PCT/ US96/ 19697 -
22 - ducose _ 5.0 mM Hespes- NaCH 11. 6 nmM pH of
sol ution 7.45 DWF Properties (BASF Industrial Chem cals,

D net hyl f or mam de Techni cal Leafl et M351le, Cctober, 1989)
N, N- Di net hy\Jepémsasgede (DVF) is a cell differentiator wth poruSsibew ng

properties Ml ecular formula: Cerr]H err]ON Rel ative nol ar nass:
73,095 g/ nol Freezing point: -61C DVF is a colourless, high
boi ling point, nobile, polar, hygroscopisg I-iquid with a faint
characteristic odour. As an aprotic solvent with a high dielectric

const ant , 1bRids nitxogan.| curttb| tbat temperatbireatcds thed left dvenrtrbdbe and

has a | ow .
reached -196°C. This took about 20 seconds at a cooling rate of

-10°C/second. The heart was maintained at a temperature of -
196°C for periods ranging from 10 seconds up to 45 minutes before

rewarming.

The heart was then placed in a 100 mf glass beaker
containing 70 m€ of OV3 at a temperature of ¢°C and left to thaw
for twelve minutes (Figure 4 annotations g - i). After this time
the left ventricle temperature was between +4°C and -4°C.
Perfusion was restarted on the cold (5°C) still connected
Langendorff system (LD2) using 20m{ of OV3 for 2 minutes. The
LD2 system was then filled with 20m¢ of OV2 solution and
perfusion was continued for 2 m'inutes, then with 30m¢ of OV1
solution and perfusion was continued for four minutes, and then
with 100mf{ of pure Tyrode and perfusion was continued for twelve
minutes. Totai reperfusion time was 20 minutes. The heart was
then removed and rec;onnected to the cc_old/warm Langendorff sysﬁem
LD1 (Figure 4 ~ annotations j - k), and perfused with pure Tyfode
solution starting at a temperature of 5°C (Figure 4 - annotation
k) and the system was reheated to a temperature of 37°C (Figure
4 - annotations k - m), until the left ventricle temperature was
37°C. The heart started contracting within 3 to 6 minutes upon
reaching a temperature of between 14 - 30 °C. The beating heart
was kept on the warm Langendorff system for 30 minutes, after

which the experiment was terminated.
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vapour pressure at 23[err]C. DVMF in contact with strong oxidizers,
al’kyl al um ni um and hal ogenated chem cals can result in fires or expl osions.
DMF was stored in an airtight container below - 5 [err]C. Perfusate / CPA
(OV) solutions were mxed in quantities as and when required and were not
stored for |ater use. SUBSTI TUTE SHEET ( RULE 26) WO 97/ 22248

PCT/ US96/ 196 WO 9722248 Tenper at ure neasur enent Tenper at ure WRETHSINIPGal | v
nmeasured by nmeans of a small (0.5 mmdianeter) T-type thernocouple

posi tioned inside the aortic cannula as shown schematically in Figure 2.
This position was chosen as the best cogyprom se between proximty to the
heart and mnimuminterference with the novenent of the heart. The

thernocoupl e wag acgé&&a&lééna@fee&?emhém,t SRCRAGUOE2S BRI cifs wek@le i n
excess of 45 [err]C/s. The tenperature was sanpl ed once per second

t hr oughoutiselde experhi®mnietspfigeapfinént?, HV25Vis cabdtitikEadl €or ov2

El ectronics) wt a custombuilt anplifier
and OV3.

If cooling in liquid nitrogen is initiated above B8°C,
cracking of the heart generally occurs. The cottonwool wrapping
i slows the temperature drop by forming an insulating capsule

around the heart.

All solutions were oxygenated by pre-bubbling with a 95%

oxygen/S5% COy gas mixture. Diffusion of DMF into the cells was

sufficiently fast that osmotic swelling was not observed.
Bubbles in the perfusate entering the heart must be avoided as
they result in infarcts which cause ischemia and interfere with
the addition and removal of CPA. Large bubbles are lethal. The
pressure head on the perfusate was preferably about 90 - 100 cm.
A pressure head of about 37,5 cm resulted in inadequate

perfusicn.
Transmission electron microscopy of the sub-endocardial and
sub-epicardial layers was done on all the hearts at completion

of the experiment (see Figures 8 - 10).

The experiments described above were repeated on over 100

rat hearts.
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I ncor porating cold point tenperature conpensation. The tenperature
measuring systemwas calibrated agai nst a commercial Fluke 52 K-type

t her nocoupl e thernoneter. Measurenents over the range - 100[err]Cto +
100[err]C were verified to be accurate to within 2% of the true
tenperature. During the rapid cooling phase in liquid nitrogen, the heart
was subner geols7/zz248 qui d nitrogen to just above the aorta pepusdGiigsre 2).
Tenper ature neasurenents during the cryopreservation experinents were taken
inside the left ventricle as well as just inside the aortic cannula as
mentioned above.. An intracardiac ten@ ature of -196C was reached within
20 seconds_of subnerging the heart in liquid nitrogen, correlated to
-75[err] tip of the aortic cannula. The cooling rate was
approximately 10[err]C's during the rapid cooling phase in the |eft
ventricle and 7,5[err]C/s at the tip of the aorta. WO 97/ 22248

PCT/ US96/ 196973.-?5.?&1 cocEHCr)i\?JS@dﬁ AcKINdOWi tH temberatefd: cdyl sy S%bsand
DMF 10% referred to as (OV1) solution

of -75°C/s as can be seen in Figure 1 - annotation b. The
temperature at the aortic cannula tip stabilised at -75°C with
the heart submerged in ligquid nitrogen. This correlates to an
intracardiac temperature of -196°C. Rewarming, after the heart

was removed from the liquid nitrogen was also rapid up to -7°C

(see Figure I - annotation c)

The hearts in this series of experiments started contracting
three to six minutes after warm perfusion on the Langendorff
system was restarted, at myocardial temperatures ranging from 14
- 30°C. The active, rhythmically beating heart, was observed for
at least 30 minutes. Coronary flow returned to pre-freeze rates
and the heart rate recovered to pre-freeze values.
Macroscopically no dam_age could be seen. Electron microscopy
showed no discernible damage, to the intracellular structures at
magnifications of 22500 times, at 28500 times and at 36250 times

(see Figures 8 - 10).

In the case of the cryopreservation of a liver, it is
important to arrest liver function before the CPA is introduced,
as a functional liver wi.ll break down DMF into toxic compounds
(AMCC) . DMF is hepatotoxic. Liver function ceases at'a}:_:out 8°C
and a liver must be cooled to a minimum of 4°C before DMF is

introduced. A complete body must be kept at or below 4°C before
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Tyrode 80% and DMF 20% referred to as (OV2) solution Tyrode 75% and DMF 25%
referred to as (OV25) solution Tyrode 70% and DMF 30% referred to as (OV3)
solution Al percentages refer to vol une/volune (v/v) percentages Techni que
A warnmcold (37[err]C/ 5[ err]C) LD1 and a cold (5[err]C) LD2 Langendorff
system as descri bed above were prepared. In LDl only pure Tyrode sol ution
was used andwoa22s8tem was used to cool all the perfused rBET/HSRGAEIT | n
LD2 both pure tyrode and OV m xtures of cyroprotectant were used only at
the cold (5[err]C) tenperature. The DMF was kept in a cold storage area at
-5[err]Cin an airtight container. Soluat28ns of 10% 20% 25% and 30% DMVF

i n Tyrode sol ution were nade up i.nmedi ately before use. In a first set of

exper i ment $PtERGUFEESNBf e D SOINEEPREY arf® thieeREaAn SRbike Podedh®d i n
ld T d | uti | h . d
o T B0l U B cl8TH A AT AL Ao S i

war ni col d _ ) arnrng pure Tyrode sol uti !
37[err] C agg Rehitebhisiciicdl NebRst {sh Sdrddi LbSEed 0Rb! a6kl ONTEaFi @i ¢ 4

- annotation a) after ich the systemtenperature was dropped

solutions) are introduced and circulated through the body until
all cells are saturated with CPA. The body is then covered in
wadding soaked with CPA solution and frozen in ligquid ﬁitrogen.
On reheating, a minimum temperature of 4°C wmust be maintained
until all CPA sclution has been flushed from the body cells. The
body is then re-heated with pure physiological solution until

11°C whereafter blood is re-introduced into the body.
DISCUSSION

Previous attempts to preseﬁre solid organs by freezing at
températures approaching - 196°C whilst regaining functional
status after the freezing process have been unsuccessful (Wang
T, Banker MC, Clayden N, Hicks GL Jr, Layne JR Jr, Freezing
preservation of the mammalian cardia.c explant VI. BEffect of
thawing rate on functional recovery, Cryobiology 29, (470-477),
1992; Wang T, Connexy CP, Batty PR, Freezing preserva:tion of
adult mammalian heart at high sub zero temperatures, Cryobiology,
29 (171-176), 1991; Wicomb WN, Hill DJ, Collins GM, Twenty four
hour ice storage of rabbit heart, Journal of Heart and Lung
Transplantation, 13:5, (891-894), 1994). As far as the Applicant
is aware, there have also not been ahy successful expériments in

which solid organs were frozen at temperatures below -80°C, and
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WD 97/ 22248 PCT/ US96/ 19697 - 25 - to
5C and naintained at this tenperature for 10 mnutes (Figure 4 - :
annotations b - c). The excision was carried out by cutting the abdonen
transversely just below the rib cage with Mayo scissors, exposing the

di aphragm and then cutting the di aphragm away around the ventral and

| at eral nmavwd 22248 expose the heart and |ungs. At this poiPETUSIdm9697UNYS NO
| onger function and the ischem c clock starts running. The nedi asti num was
then cut away between the heart and rib cage and the heart was gently
lifted and cut away with iris sci ssors30The heart was then dropped into a
beaker of cold Tyrode to arrest it. The heart was then |ifted by the cut
edges of syheeaetﬁpalandslﬂwchoma discemiblel demage ctmnihe byrgamnsabf

cotton thread and.the ends of the sut re trinmmed. The heart was then
di sconnec“,‘?§5°1sf"8ﬁ1"f:h8r Bic’é'??f’%m%nﬁv%&ﬁ%ﬁd to the LD2 system (Figure 4

- annotations ¢ - d). The perfusion of the heart fromthe LD2 system was
started with pure Tyrode at 5[err]C and the perfusion solution was then

changed to 50whteNdeshliarorddhdd i6Fi gaviged byaneeyatalbifatiodfe Hgart
was perfused for ten mnutes until the OV1 solution was depleted. System
LD2 was thsdcitlyl andvwshotsGrnistafesey2 These ipnrehdeths are well documented
in cryo journals. Reported previous successes with
cryopreservation were only with single cells and sperm. These
processes generally used slow or.planner freezing, and where the
absoclute volume of the structure is very small (Rall WF, Fahy GM,
Ice-free cryopreservation éf mouse embryos at - 196°C by
vitrification, Nature, 313, (573-575), 1985). 1In single cells,
high temperature cooling rates and freezing are presumed to have

a smaller effect because volumetric changes have less damaging

effects on single cells than on intact organs.

A 25% DMF and Tyrode solution did not express volumetric
expansion, as did an electrolyte-water solution, when submerged
in liquid nitrogen. Therefore this concentration was used by the

inventor in some of the rat heart experiments.
The temperature cooling rates encountered in the rat heart
experiments did not have any deleterious effects, and no

intracellular damage occurred

For successful cryopreservation of whole organs a medium and

a process with the following properties is required:
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perfusi on was continued for eight mnutes. System LD2 was then filled with
30m of OV3 solution and, after eight mnutes just before the OV3 was

depl et ed, perfusion was stopped The heart was then covered with a thin

| ayer of cotton wool, soaked with OV3 solution at O[err]C. The heart -was
t hen subnerged conpl et ely in WO 97/ 22248

PCT/ US96/ 19690912248 - |iquid nitrogen, until the tenperat uPETYSIHIRET| of t
ventricle reached -196[err]C. This took about 20 seconds at a cooling rate
of -10[err] G second. The heart was nmaintained at a tenperature of -
196[err] C for periods ranging from 10~ s¥tonds up to 45 ninutes before

rewarm ng., The_heart .was the I n a.100 ker cont aining 70
m of ov3¥t a P‘&nﬁ'ﬁ?ﬁ?ﬂr“emﬁg %['%ggf% é;irﬁ? PSR wf%g%% LPfar W1V ni nut es
(Figure 4annotgli opsafum | dustY t&Ladihi S1i Menbhecdelid et khe! €organs
tenperature was between +4[err]C and -4[err]C. Perfusion was restarted on

the cold (5] ersBlifmhlsbhebusbypndBliedowangrndBibbosystenB( LOayebsangB2868 of

Ov3-for 2 mnutes. The LD2 systemwas then filled with 20m of OV2 sol ution

and Flow Velocity Patterns During Cardiac Surgery Ut:l.l:.s1ng
Profound Hypothermia With Low Flow Cardiopulmonary Bypass
or Cirt:ulatory Arrest in Neonates and Infants, Can Anaesth,
40 : 4, (298-307), 1993);

' 3. The medium must alter the propérties of the mixture of
water plus medium so that no or little volumetric chénges
take place upon freezing;

4. The medium must be non-toxic to cells and tissue;

5. The medium characteristics must be maintained over a broad
temperatufe rang;

6. The medium must have a 1low viscosity at freezing
temperatures; typically close to that of water;

7. The medium must be in a liquid state at sub-zero

temperatures.

Dimethyl formamide (DMF) was found by the inventor to comply

with most of the abovementioned requirements.

The rat heart was used as a model because it readily lends
itself to evaluation in experimental work. The manner in which
function can be tested in the rat heart in experimental models
is well established, and comparative information is therefore
available. Interest \;Jas primarily focused on the function of the

heart after it had been subjected to cryopreservation techniques.
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perfusion was continued for 2 mnutes, then with 30m of OVl solution and
per fusi on was continued for four mnutes, and then wth 100m of pure
Tyrode and perfusion was continued for twelve mnutes. Total reperfusion
time was 20 mnutes. The heart was then renoved and reconnected to the
col d/ war m Langendorff system LDl (Figure 4 - annotations j - k), and
perfused w WO ®UR248Tyr ode sol ution starting at a tenperat ureTwsssapenrr] C
(Figure 4 - annotation k) and the system was reheated to a tenperature of
37[err]C (Figure 4 - annotations k - m, until the left ventricle
tenperature was 37[err]C. The heart sta32ed contracting within 3 to 6

m nut es ugon r eachi ﬂg a terr'Eerature of between 14 - 30 [err]C. The beating
heart wasPREBYSEn BHECHEPATRLTHRICRRY © fiFERe3vafi FRABICted day ajdi ch

t he exper| [ s «Q7A 4 _
PCT) Ushe) 88 wg‘?y—%s?%@%ttgg%%% d’°\séegtl%§ﬁ§§p‘2fr PRERRSSETRATUTA Gyanges.
solutions were used. In this set of experinents, OV25 is substituted for

Ov2 and OV3. If cooling in liquid nitrogen is initiated above 8C,
The electron microscopy showed no discernible damage to the

intracellular structures despite a very meticulous search for

signs of cellular damage.

The hearts in the experiment recovered remarkably well aftex
being subjected to extreme temperature cooling rates as well as
very low endpoint temperatufes. Macroscopiéélly no damage could
be seen, and the functionality was excellent as inferred from the

motion of the heart contractions.
The invention opens the potential for long term storage of

solid organs and tissue structures and the establishment of organ

banks.
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cracking of the heart generally occurs. The cottonwol w apping slows the
tenperature drop by formng an insulating capsul e around the heart. All

sol uti ons were oxygenated by pre-bubbling with a 95% oxygen/ 5% CJ err] gas
m xture. Diffusion of DMF into the cells was sufficiently fast that osnotic -
swel l'ing was not observed. Bubbles in the perfusate entering the heart nust
be avoi ded awO¥18324Besult in infarcts which cause ischen a BERIUS6ILES? er
with the addition and renoval of CPA. Large bubbles are lethal. The
pressure head on the perfusate was preferably about 90 - 100 cm A pressure
head of about 37,5 cmresulted in inadegdhte perfusion. Transnission

el ectron m croscopy of the su_b-endocw%g sub-epi cardi al |ayers was
done on all the hearts at conpletion periment (see Figures 8 -

10). The experinents descri bed abmwmd on over 100 rat hearts.
SUBSTI TUTE SHEET( RULE 26) WO 9 .
PCT/ US96/ 19697
Toxicity studies were conducted on humans as were stage 3
clinical trials on HIV-1 positive patients using Virodene PO58
skin patches. In vitro studies of DMF on cell cultures were also

conducted by the inventor.

A patient infected with HIV-1 was treated with
dimethylformamide (Virodene POS58) by the application of skin
patches impregnated with a dimethylformamide gel to the patient’s
body. Two skin patches were applied to different parts of the
patient’s body, for example to the forearm. Each skin patch
contained about 7,064g of a gel comprising DMF (92,5 % m/m) and
colloidal silicon dioxide (7,5 ¥ m/m}. The gel served to prevent
leakage of liquid DMF from the patches. The patches were
manufactured at most 12 hours prior to use és DMF evaporates
rapidly. The intended level of DMF in thé patient’s blood is 100
ppm. For a patient weighing about 60 kg, an amount of about 14
g over a period of 12 hours is required to produce a level of 100
ppm. N-acetyl-cysteine-glutathion and/or essential phospholipids
were administered (orally or intravenously) to the patient at a
dosage of 250 mg to 360 mg daily as a liver booster. Instead or
in addition, glutamine may also be administered to the patient
as a liver booster. Based on studies by Marz and Nohova the

surface area required to absorb this amount is about 127,2 cm?.

To obtain a blood level of 100 ppm about 1,272 g of DMF must be
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- 28 - RESULTS Rapid cooling was achieved with tenperature cooling rates of
-75[err]Cs as can be seen in Figure 1 - annotation b. The tenperature at
the aortic cannula tip stabilised at -75[err]C with the heart subnerged in
liquid nitrogen. This correlates to an intracardi ac tenperature of
-196[err]C. Rewarm ng, after the heart was renoved fromthe |iquid nitrogen
was al so rappemeg o -7[err] C (see Figure | - annotation eCT/S®/akearts in
this series of experinents started contracting three to six mnutes after
war m-per fusi on on the Langendorff systemwas restarted, at nyocardi al
tenperatures ranging from14 - 30[erc]43 JThe active, rhythmcally beating
heart, was observed for at |east 30 mnutes. Coronary flow returned to
pre-freeabsorbed pex hdwr hddius resich stickeredeqeiyes-dhontz d,084UgSDMFP
Macroscopi cally no danmage coul d be seen. Electron mcroscopy showed,no

di scer ni Péi@aa)fm@,t%rﬁﬁélrﬁ@rwmw davipg atsHrEnce axegref @6 emd of
22500 tinmes, at 28500 times and at 36250 tines (see Figur 8 - 10). In the
case of f@ackrpspeker)vat iMF oibsprption rate sisnPott malcm/houmst Kaver
function before the CPAis introduced, as a functional liver will break
down D\VFtheevyt this tyepsmeus will deliver 125 - 135 ppm, but due to

evaporation of the DMF, 100 ppm is obtained. Absorption
capability varies from patient to patient depending on factors
| such as skin-type and skin thickness. To obtain the desired
levels of DMF in the patients, plasma DMF concentrations were
monitored for each patient and treatment adjusted accordingly
depending on the DMF level of each patient (see Figure 6 and 7
for examples of various plasma DMF concentration 1levels in

patients receiving the same treatment).

The stickers were thus each loaded with about 7,064 g
of the gel of DMF and silicon dioxide. Each patch was applied
for a period of 12 hours, either once per week over a period of

12 weeks, or twice per week over a period of 6 weeks.

Blood tests in ceftain.patients indicated an increase in CD4
T-cell couﬁts from 350 to 1000, and a rapid reduction of PCR
(Polymerase chain reaction) (viral load) of 120000 to 500/m¢
within three weeks (see Figure 3) with as 1little as three
treatments. The PCR test conducted is the Roche amplicor HIV
monitor. A viral locad of < 500/mf plasma is considered to be

undetectable.
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(AMCC) . DWF is hepatotoxic. Liver function ceases at about 8[err]C and a

| rver nmust be cooled to a m ninmum of 4[err]C before DMF is introduced. A
conpl ete body nust be kept at or below 4[err] C before WO 97/ 22248

PCT/ US96/ 19697 - 29 - introduction of DVMF solutions. To freeze an entire
body, the body is placed on a heart |ung nmachine and the blood is repl aced
by a pure phywo8r2g4kcal sol ution and cooled to 4[err] C. CPAPCTNSIHEPEHTi ons)
are introduced and circul ated through the body until all cells are
saturated with CPA. The body is then covered in waddi ng soaked with CPA
solution and frozen in liquid nitrogen” Teheating, a mininumtenperature

of 4ferr]C wstsaﬁewagﬁﬁmd uﬁagkgﬁglé %@h@h&%&@%@eﬁkf' ggf,%fom

the. body cells. The body is then re- h pure physi ol ogi ca tion

until 11[ eaikplupedeaéimin Meead dss symtbnkrsskmeasd trehemehe. bothen BESSESS ON
Previous attenpts to preserve solid organs by freezing at tenperatures
appr oachi nyith1D¥Fesp] Chahi tbe PMBalevel imrthe prtiientdsublabdewashBo -

fre€ezi ng process have been unsuccissful V\ansg
100 ppm, the German measles tomg and the severe acne cleared

up or disappeared within 7 days.

Prior to the <treatment with dimethylformamide, a

g comprehensive base-line clinical and psychological evaluation of
the patient was conducted. The evaluation provided base-line
biochemical and haematological data on the patient. Detailed
virological serology (HIV-1l) tests were also conducted to
determine the patient’s total body vi.rus' count, and these tests

were conducted on a weekly basis, or as per treatment.

The concentration of DMF in the patient’s blood was
detexrmined hourly during the period of treatment. An intravenous
line was introduced_each morning to take blood samples and was
kept open with an infusion of Normal Saline at a rate of 20m{/h
and daily monitoring of ‘the active metabolite AMCC (eg by 4
hourly urine sampling') derived from the DMF was also conducted.
Subsequent applications of DMF wére adjusted in accordance with
measured changes in blood level DMF concentration resulting from
changes in absorbtion variables and daily full haematological and
biochemical profiles were conducted to detect any changes in
liver function. Daily full <c¢linical and psychological

evaluations were also conducted.
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T, Banker MC, C ayden N, H cks GL Jr, Layne JR Jr, Freezing preservation of
the mammal i an cardi ac explant VI. Effect of thawing rate on functional
recovery, Cryobiology 29, (470-477), 1992; Wang T, Connery CP, Batty PR
Freezing preservation of adult manmalian heart at high sub zero
tenperatures, Cryobiology, 29 (171-176), 1991; Wconb WN, H Il DJ, Collins
GM Twenty Wo#2p28r ice storage of rabbit heart, Journal pértsssndesand Lung
Transpl antation, 13:5, (891-894), 1994). As far as the Applicant is aware,
t here have al so not been any successful experinments in which solid organs
were frozen at tenperatures below -80] agr].C, and - WD 97/22248

PCT/ US96/ 19697 - 30 - subsequently showed no discernible damage to the
organ at nacr @sdaply wiroiayicscth serodogyuedricut tot esicatdl ishatotalelgedy s
caused by ‘crystallisation, by toxicity and osnotic stress. These probl ens
are wel | Vdsugnepuag AR EPyBONiBAF nhFRrovement Ry thed impragi statusetesses

br ocessednsonar ey T Crlloke" ChTaRh o FEBIPRET LS AL vERE aleo
conducted. . The serology workout was based on p24 antigen and
quantitative PCR or, optionally, by othef methods. A weekly
determination of CD4 counts and Beta-2-macroglobulin was also
conducted specifically tc monitor improvements in the patient’s
immune status and prognosis. All clinical and laboratory data
was fed into a centralised data system to facilitate rapid
response to any detrimental change so as to curtail treatment to

maximise clinical effect and minimise potential side effects.

The tests included

a)  Serum:- S-Na,S-K,S-Cl, S-COy,S-Urea, Surate, S-Creat, S-

Ca,S-Ca,S-Mg,S-Phos, Serum Total, S-Conjd;

b) Haemoglobin:- HB Det, Réd cells, Haematocrit, MCV,
MCH, MCHC, RDW;

c) Protein Electrophoresis: ST-Protein, S-Albumin, S-Total
Glob, S-Alphal Glob, S-alpha2 Glob, S-Beta Glob, S-
'Gamma Glob;

d) White cell diéferential'count:-Wh cell count, Neutro
absolute,Lypho absolute, Mono absolute, Eosino
absolute, Baso absolute;

e) Liver Enzymes:- S-Alk.Phos,S-Gamma GT, S-Alt)SGPT), S-
AST(SGOT), S-LD;

£) Virology:- Cell markers, PCR, Beta2-Microglobulin, P24

Antigen, C-Reactive protein,& CK-MB concentration;
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absol ute volunme of the structure is very small (Rall WF, Fahy GV Ice-free
cryopreservation of nouse enbryos at - 196[err]C by vitrification, Nature,
313, (573-575), 1985). In single cells, high tenperature cooling rates and
freezing are presuned to have a smaller effect because volunetric changes
have | ess damagi ng effects on single cells than on intact organs. A 25% DVF
and Tyrode sWPSIRBA8 di d not express vol umetric expansi on, XETHSAIE?

el ectrol yte-wat er solution, when subnerged in liquid nitrogen. Therefore
this concentration was used by the inventor in some of the rat heart
experiments. The tenperature cooling rat®% ®ncountered in the rat heart

experinents did pot ve._ an el eterious. effects, and no intracellul ar
damage occurredSFor gﬁ‘&?@s@gﬁfyi’r?oﬁ[ﬁ’és@ﬁ/&ﬁv Séf whol e organs a nedi um
and a process wth the.fol i ng: pr It i qui r ed: WO 97/ 22248
PCT/ US96/ 19697%531 I_]Eﬁ;& éx?%\iell rre%i'ﬁ&rﬁerr%ﬂsc?'srlaegﬂeggy di spl ace intracellul ar
wat er; 2. The nmediumnmust reach all the <cells in the organs

It appears as if DMF acts as at least one of a reverse
transcriptase inhibitor and a protease inhibitor. In vitro tests
were conducted and it appears that the solvent properties of DMF

dissolves the virus particles, e.g. the capsid.
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si mul t aneously (Burrows FA, Bissonette B, Cerebral Bl ood FIo
Patterns During Cardiac Surgery Uilising Profound Hypother m mmm"l"l
Fl ow Car di opul nonary Bypass or Circul atory Arrest in NeonateSs

Can Anaesth, 40 : 4, (298-307), 1993); 3. The nedium nust alter the
properties of the m xture of water plus nediumso that no or little

vol unet ri c WRAHEE48 t ake pl ace upon freezing; 4. = The nedPGHMURSE06NMe
non-toxic to cells and tissue; 5. The medi um characteristics nmust be

mai nt ai ned over a broad tenperature rang; 6. The medium nust have a
low viscosity at freezing tenperatuipgs, typically close to that of

wat er; 7. The nmedium nust be in a liquid state at sub-zero

t enper at wrasgMgDi et hyl formam de (DMF) was found by the inventor to conply

wi th nost of the abovenentioned requirenents. The rat heart was used as a
nodel because it readily lends itself to evaluation in experinental work.

The manner in which function can be tested_ in the rat heart in experinental

model s i stwel A eSERBFARARI OTarkPERAFEN AN VvEOT ntBemAsYORTeserNarépnr ©f
avai | abl eordar};[ eraq'?é oy @ém{e_rlty ffo Q}ﬁ%‘i gﬂdlgg Inygxgtgﬂ:laﬁ :Lnéeceta.ons .

the substance or composition comprising an active agent selected

from the group consisting of amides of the general formula R3-CO-

! 'NR1R2,in which:
Ry and Ry are independently selected from the group
including H, Me, halémethyl, saturated and unsaturated Cy-C3
alkyl groups, saturated and unsaturated halogenated Cy-C3 alkyl

groups, hydroxylated alkyl groups; or

R; and R, are together selected from (CHy)n, wherein n = 4
or 5, or (CHy)90{CHp)9; and
Ra is selected from H, Me and saturated and unsaturated Co-

C3 alkyl groups.

2. A substance or composition as claimed in Claim 1, in which

at least one of R; and Ry is a methyl group.

3. A substance or composition as claimed in Claim 1, in which

at least one of Ry and Ry is a fluorinated C;-C3 alkyl group.

4. A substance or composition as claimed in Claim 3, in which

the active agent is N-fluoromethyl-N-methyl-formamide.
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heart after it had been subjected to cryopreservation techni

97/ 22248 PCT/ US96/ 19691@‘@3@ !!lmr I
However; el ectron-m croscopy of the tissue was conducted in c " .

i nvestigate the possibility of ultra-structural changes. The el ectron

m croscopy showed no discernible damage to the intracellular structures
despite a veVWP I ul ous search for signs of cellular danmRRI/USPHEHRArt S
in the experinent recovered remarkably well after being subjected to
extrenme tenperature cooling rates as well as very | ow endpoi nt

t enperatures. Macroscopically no damage $pu d be seen, and the
functionality was excellent as inferred fromthe notion of the heart
contracti ogs. Theshb¥ERice o petBpddiEt i ant icllaimed Lon§ladmmlsoar S3aiof

solid organs and tissue structures and the establishnment of organ banks.
2, in which the active agent is dimethyl formamide.

6. A substance or composition for the cryopreservation of
organs, the substance or composition comprising an active
cryogenic agent selected from the group consisting of amides of

) the general formula R3-CO—NR1R2,in which:,

Ry and Ry are independently selected from the group
including H, Me, halomethyl, saturated and unsaturated C,-C3
alkyl groups, saﬁurated and unsaturated halogenated C;-C3 alkyl

- groups, hydroxylated alkyl groups; oY

Ry and Ry are together selected from (CHp)n, wherein n = 4
or 5, or (CHp},0{(CHy)y; and
Ry is selected from H, Me and saturated and unsaturated Cy-

Cy alkyl groups. : .

7. A substance or composition as claimed in Claim 6, in which

at least one of Ry and Ry is a methyl group.

8. A substance or composition as claimed in Claim 6, in which

at least one of R; and Ry is a fluorinated Cy-Cs alkyl group.

g. A substance or composition as claimed in Claim 8, in which

the active cryogenic agent is N-fluoromethyl-N -methyl-formamide.
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WD 97/ 22248 PCT/U896/19697 - 33 -
EXAMPLE 2 TREATMENT OF HIV Toxicity studies were conducted On”"’“tﬂﬁmm:'w,,m
were stage 3 clinical trials on H V-1 positive patients using

skin patches. In vitro studies of DMF on cell cultures were also tonddudted *
by the inventor. A patient infected with HV-1 was treated wth

di met hyl f or no¥@8%22248\/i r odene PO58) by the application of sk g#ﬁp&z

i npregnated with a di methyl formam de gel to the patlent S bo y. ki n
patches were applied to different parts of the patient's body, for exanple

to the forearm Each skin patch contaipegyabout 7,064g of a gel conprising
DVF (92,5 % nmin) ‘and col loidal silicon dioxide (7,5 %mn). The gel served

to prevent ldoeakageubbthingai drDvbmpositibe #eteleimed i IRAM RES'RNRim
manuf actured at nost 12 hours prior to use as DVF evaporates rapidly. The

i nt ended | &velinowhibih thet Actpuei ervogemiocysnt 180dppathybr farymahidnt
wei ghi ng about 60 kg, an anmount of about 14 g .over a period of 12 hours is
required to produce a | evel of 100 ppm N-acetyl cyst ei ne- gl ut at hi on and/ or

e A12PRCLLBEEEnYE" Br BB EGH oPRalked sh PSR Vst
5 to 10 inclusive, in which the cryogenic agent is combined with
a physiological solution comprising a component selected from the
! group consisting of sodium chloride, disodium-EDTA, sodiuﬁ
bicarbonéte, potassium chloride, potassium dihydrogenuphosphate,
magnesium chloride, magnesium sulphate, calcium chloride, glucose

and Hespes-sodium hydroxide and mixtures of any two or more

thereof.

12. A substance or composition for the treatment of viral and/orxr
microbial infections, the substance or composition comprising an
active therapeutic agent selected from the group comsisting of '

amides of the general formula R3-CO-NR{Ry, in which:

Ry and Ry are independently selected from the group
including H, ﬁe, halomethyl, saturat_:ed and unsaturated Cy~Cy
alkyl groups, saturated and unsaturated halogenated Cp-C3 alkyl

groups, hydroxylated alkyl groups; or

R; and Ry are together selected from (CHp)n, wherein n = 4
or 5, or (CHy)9O0{(CHy)y; and
Ry is selected from H, Me and saturated and unsaturated Cy-

C3 alkyl groups.
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dosage of 250 ng to 300 ng daily as a |liver booster. |nstead I n

addition, glutanmine may also be adninistered to the patient E‘mﬂﬂwmunug"""
booster. Based on studies by Marz and Nohova the surface are or I
absorb this anmount is about 127,2 cnferr]. To obtain a blood |evel of 10

ppm about 1,272 g of DWF nust be WD 97/ 22248

PCT/ US96/ 196WD 9722248- absor bed per hour, thus each sticker rempses/ggoabout
7,064 g DMF to deliver the required amount, having a surface area of 6, 36
cnferr] (each sticker). DVF absorption rate is 9.4 ng/cnferr]/hour. In
theory this treatnent will deliver 125 - 135 ppm but due to evaporation of

the DMF, 100 ppm is obtai ned. Absor #li on capability varies from patient

to patient depending on factors such as skin-type_ and ski,n thickness. To
obt ai n t hetYesi? APRSLANCE OF BREPPFIEIRN R F%ﬁg ?dp’rrhﬁié BvE2 e ot ftidt i ons

were moni tgged QL ach; RALLENn ANde! I a{ENe AT #5040 660L0LRT Shuman

dependi ng on t he | eve each patien see Frgure for exanpl es
of vari ousi nphaidthe 131 GRRL GAlKAA! ii0feb€YBhE (MTWAL) ents receiving the sane

treatnment).
14. A substance or composition as claimed in Claim 12 or Claim

13, in which at least one of R; and Rp is a mecthyl group.

15. A substance or composition as claimed in Claim 12 or Claim

13, in which at least one of R; and Ry is a fluorinated C;-Cz

alkyl group.

16. A substance or composition as claimed in Claim 15, in which

the active therapeutic agent is N-fluormethyl-N-methyl-formamide.

17. A substance or composition as claimed in any one of Claims
12 to 14 inclusive, in which the active therapeutic agent is

dimethyl formamide.

18. A substance or composition as claimed in any one of Claims
12 to 17 inclusive, which includes at least one ﬁhysiologicaily

acceptable excipient or carrier.
19. A substance or composition as claimed in Claim 18 in which

the physiologically acceptable excipient or carrier is colloidal

silicon dioxide.
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The stickers were thus each | oaded wth about 7,064 g of the el of DWMF and .
silicon dioxide. Each patch was applied for a peri od of 12 hogl I!”ﬂljt““lmf,”"l
once per week over a period of 12 weeks, or twi ce per week oveRilg

6 weeks. Blood tests in certain patients i ndi cated an increase in s
T-cell counts from 350 to 1000, and a rapid reduction of PCR (Pol ynerase
chai n react waygreydsr al | oad) of 120000 to 500/ m within thpepme&diess(See
Figure 3) with as little as three treatnments. The PCR test conducted is the
Roche anplicor HV nonitor. A viral load of < 500/m plasma is considered
to be undetectabl e. WO 97/ 22248

PCT/ US96/ 19697 - 35 - Sone patients ufd®going treatnent had severe acne or

di spl ayed nt hef t i th, DVF
& op! ayedaGer TR FEERbSS SKT RARLAS' ORC LERSRFEOLcnIen ddRR! Sl | LRV o0
neasl es SyppbprEsépdat{én S8¥CR-gRANAS Gdt?éalr:ﬁ&m 0{@1@@1}@6\&@@ WebBi g/

days. Prior™ to the treatnent  wth dinethylformm de,
combining a cryoprotective component selected from the group

which includes amides of the general formula R3-CO-NRjR; in
which: |

R} and Ry are independently selected from the group
inciuding H, Me, halomethyl, saturated and unsaturated Cp-C3
alkyl groups, saturated and unsaturated halogenated C;-C3 alkyl
groups, hydroxylated alkyl groups; or

'Ry and Ry are together selected frotn (Cﬁz)n, wherein n = 4
or 5, or (CHy)90(CHjp)y; and

Ry is selected from H, Me and saturated and unsaturated Cp-
C3 alkyl groups |

with a physi'ological solution.

21. A method of making a medicament or preparation for the
treatment of viral and/or microbial infections, the method
including the step of combining an active therapeutic agent
selected from the group which includes amides of the general
formula R3-CO-NRjRy in which:

Ry and Ry are independently selected from the group
including H, Me, halomethyl, saturated and unsaturated Cy-Cj

alkyl groups, saturated and unsatur_ated halogenated Cy-C3 alkyl

groups, hydroxylated alkyl groups; or
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conprehensi ve base-line clinical and psychol ogical evaluatio {
pati ent was conducted. The eval uati on provi ded base-|ine bi oarlﬁbﬂclm’lﬂﬂﬂ“" IIII
haemat ol ogi cal data on the patient. Detailed virol ogical serdl AU i
tests were al so conducted to determne the patient's total body virus

count, and these tests were conducted on a weekly basis, or as per

treatnment. Thyoemagsntration of DVF in the patient's bl ood PERUSHAIT ned
hourly during the period of treatnent. An intravenous |line was introduced

each norning to take bl ood sanpl es and was kept open with an infusion of

Normal Saline at a rate of 20m /h and dai nmoni toring of the active
netabolite AMCC (eg by 4 hourly urine s?arflpﬁ/i'ng) derived fromthe DV was

al so conducted. RubgegUENta ADAIIRAYNSL P KELE Al Sl eUnlBednegr dagoe

wi th neasured chaﬁges i T b concentration4esulting ir

changes in ggsgrb{%g?%afe{%ﬁza?ggngai |y full haematol ogi cal and

bi ocheni cal “profi o detect any changes in liver

function. Daplye. fylleccld meql i, 8 2B %3R0L90LEnd AR AT,

PCT/ US96/ 19 g7alkyl groups. :

with at least one physiologically acceptable excipient or

carrier.

22. Use, in the cryopreservation of organs of a cryoprotective
agent comprising a cryoprotective component selected from the

group which includes amides of the general formula R3-CO-NRiRj, in

which:

Ry and Ry are independently sele_cted from the group
including H, Me, halomethyl, saturated and unsaturated C,-C3
alkyl groups, saturated and unsaturated halogenated Cy-C3 alkyl
groups, hydroxylated alkyl groups; or

Ry and Ry are together selected from (CHp)n, wherein n = 4
or 5, or (6!-!2)20_((':!{2)2; and

Ry is selected from 'H, Me and saturated and unsaturated Cé-

C3 alkyl groups.

23. Use, in the treatment of viral and/or wmicrobial infections,
of a medicament or preparation comprising an active therapeutic
agent selected from the group which includes amides of the

general formula R3-CO-NRyRs,in which:

SUBSTITUTE SHEET (RULE 26)



- 36 - Adaily virological serology workout to establish tot
count and to nonitor inprovenents in the inmune status of t H ;I "g’ IIII
T-hel per cells) and prognostic factors were al so conduct ed.

wor kout was based on p24 antigen and quantitative PCR or, optlonally,
ot her nmethods. A weekly determ nation of CD4 counts and

Bet a- 2- macr g orpadagn was al so conducted specifically to nopdtesvensss?

i nprovenents in the patient's inmmune status and prognosis. Al clinical and
| aboratory data was fed into a centralised data systemto facilitate rapid
response to any detrimental change so~ a%to curtail treatment to maximse

clinical effec m se ot tial e eff cts tests included a
Serum - S Na, S7K, §’én CEfEPr Qﬁ'é%e@&yat 8¢ gcff‘aarfe@ the 9r°“‘-° )
Ca, S-Ca, S: hos, _Serum gl obi n: - Red
cells, b’lligf‘&‘g?"?? BycMe ‘NCﬁFi1 C%D\/\Faﬁ)‘l'at?;a?g&n “EP@EPFBEﬁ‘Sr €9r§3

ST- Proteln S- Al bumn S-Total d ob, S-Alphal dagb, S Al pha2 dob, S-Beta
Gob, S WhRh TFOWPSd)satyyated and usatsratedaha logpnateh Canlh abnl |

Neutro absol ute, Lypho absol ute Mono absol ut e, Eosi no
groups, hydroxylated alkyl groups; or

R; and Ry are together selected from (CHy)n, wherein n = 4
or 5, or (CHz)ZO{CHz)z; and
: Ry is selected from H, Me and saturated and unsaturated Co-

Cy alkyl groups.

24. Use of a cryoprotective component in the manufacture of a
cryoprotective agent, the component being selected from the group

consisting of amides of the general formula R3-CO-NRiRy in which:

Ry and Ry are independently selected from the group
including H, Me, halomethyl, saturated a_nd unsaturated Cy-C3
alkyl groups, saturated and unsaturated halogenated C,-C3 alkyl

groups, hydroxylated alkyl groups; or

R; and Ry are together selected from (CHp)n, wherein n = 4
or S5, or (CHz}ZO(CHZ)z; and
Rq is selected from H, Me and saturated and unsaturated Cy-

C3 alkyl groups.

25. Use of a substance or composition in the manufacture of a
medicament or preparation for the treatment of a viral and/or

microbial infection, the substance or composition comprising an
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absol ute, Baso absol ute; e) Li ver Enzynes:- S-Al k. Phos, S Ga
SGPT), S AST(SGOT), S-LD;, f) Virology:- Cell markers, Umumﬂmllﬂw l“"l
Bet a2- M crogl obul i n, P24 Antigen, C-Reactive protein, & CK- I\/B Cc
WD 97/ 22248 PCT/ US96/ 19697 - 37 - - 9)
bl ood analysis for DVF | evels; h) urine analysis for AMCC | evel s It
appears as iWobPMaacts as at |least one of a reverse transcreqaesdengeshi bit or
and a protease inhibitor. In vitro tests were conducted and it appears that
t he solvent properties of DVF dissolves the virus particles, e.g. the
capsi d. WO 97/ 22248 - 45 - PCT/ US96/ 19697
- 38 - CLAI M5

active therapeutic agent selected from the group consisting of

amides of the general formula R3-CO-NRjRy in which:

Ry and Ry are independently selected from the group
including H, Me, halomethyl, saturated and unsaturated Cy-C3
alkyl- g:foups, saturated and unsaturated halogenated Cp-C3 alkyl
groups, hydroxylated alkyl groups; or

' R; and Ry are together selected from (CHy)n, wherein n = 4
or 5, oxr (CHy),0(CHy)y; and

Ry is selected from H, Me aﬂd saturated and unsaturated Cy-

C3 alkyl groups.

26. A method of cryogenically preserving an orxrgan, the method
including the steps of perfusing the organ with a cryoprotective
agent which includes a cryoprotective component selected from the

group consisting of amides of the general formula R3-CO-NRjRy in
which:

Ry and Ry are independently selected £from the group
including H, Me, halomethyl, saturated and unsaturated Cy-C3
alkyl groups, saturated and unsaturated halogenated Cy-C3 alkyl

groups, hydroxylated alkyl groups; or

Ry and Ry are together selected from (CHy)n, wherein n = 4
or 5, or (CHZ)ZO(CHz)z; and
Ry is selected from K, Me and saturated and unsaturated Co-

Cq alkyl groups and
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treatnment of viral and/or mcrobial infections, the substance
conposi tion conprising an active agent sel ect ed fromthe group
of ami des of the general formula R3-CO- NR[err]R err],in which:

1. A substance or conposition f or the cryopreservati on Hﬂ '"

R er

Rl err] are independently selected fromthe group incl ud| ng H M,

hal onet hyl , d and unsaturated Clerr]-Cerr] alkyl
and unsatura‘?g%

al ogenated Cerr]-Cerr] al kyl groups, hydroxyfm

groups; or Rerr] and R err] are together selected from (CH err])n,
n=4or5 or (CHerr])[err]OQCHerr])[asrd; and Rerr] is selected from

H, Me and saturated and unsaturated Cferr]- Cerr] al kyl groups.

2.

!l] UIIII I

and
t ur at ed
al kyl
wherein

A

subst ance or cong@sd:iﬂl@n the ctampauamrej a@fn thei npehfusedt drgest aoe af
Rlerr] and is a net hylra?r oup A substance or corrp05|t|on as

clai ned i nP %\‘F ation LEMPR

“F%aﬁt otbich &her PTIAR MWiLL,| 3% aeast

fluorinate r K;éi oup. 4. A substance or conposition as
clained i ngf%ﬁg{r}%%l& I\SI%I ‘941 e act ive agent is

N-fl uor omet hyl - N-met hyl - f or mam de. SUBSTI TUTE SHEET (RULE 26)

27. A method as claimed in Claim 26, which includes the prior

steps of perfusing the organ with a physiological solution and

cooling the organ to a temperature of 5 to 8 °C and then

perfusing the organ with the cryoprotective . agent . -whilst

progressively increasing the concentration of the cryoprotective

component in the cryoprotective agent and cooling the organ to

the preservation temperature.

28. A wethod as claimed in Claim 27, in which the concentration

of the cryoprotective component is progressively increased to 25%

- 40%.

29. A method as claimed in Claim 27 or Claim 28, in which the

preservation temperature is between -4°C and -196°C.

30. A method of thawing an organ which has been perfused with

a cryoprotective agent and cooled to a preservation temperature,

the method including the steps of exposing the organ to a

cryoprotective agent which includes a cryoprotective component

selected from the group consisting of amides of the general

formula R3-CO-NR{Ry in which:

Ry and Ry are independently selected from the group

including H, Me, halomethyl, saturated and unsaturated C;-C3
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WD 97/ 22248 PCT/ US96/ 19 - -

A substance or conposition as claimed in Gaiml or Claim2, IE&IMGEWW”U"'
active agent is dinethyl formam de. 6. A substance or conp L SNC
cryopreservation of organs, the substance or conposition conprising an

active cryogeni c agent selected fromthe group consisting of am des of the
general for mycommshak’]-CO-NRlerr]Rlerr],in which: R err] antRisestoksrar e

i ndependent|ly selected fromthe group including H M, hal onethyl,

saturated and unsaturated C2-C3 al kyl groups, saturated and unsaturated
hal ogenat ed C2-C3 al kyl groups, hydroxyl 4fed al kyl groups; or Rerr] and

_ th | ted f 2 wh i = 4 ,
(G et 1) [ B SReuPPy) PaFrat el g chpte B pRLAoFREre T Cancaanbiy
saturated and unsaturated er. % (1err al kyl groups. 7. A substance or
conposi t i oFFRYPE o PY¥EFOFN1BF SRR EKY ng'v’é‘ﬁlﬁf & east one of Rerr] and
i t Ryl : t bk | .ned i
Qaime, in ik aberRBiafe codbSil? A1etcla FOOR T I WhofedhE - 2

err]-Cerr] <al kyl 0 A_substance or conposition as clained in
gerrl Ao =2 gt @dio (chny el np

Ry is selected from H, Me and saturated and unsaturated Cp-

C3 alkyl groups
H until the organ has reached a pre-determined temperature

above the preservation temperature}

perfusing the organ with a c¢cryoprctective agent containing
the cryoprotective component while progressively reducing the
concentration of the cryoprotective component ‘in the
cryoprotective agent and increasing the temperature of the organ;
and

perfusing the organ with a physiological solution.

31. A method of treating a virai and/or microbial infection, the
method including the step of administering to a subject having
a viral and/or microbial infection, a medicament or preparation
comprising a physiologically effective dosage of an active
therapeutic agent selected from the group which includes amides

of the general formula R3-CO-NRjR; in which:

R; and Ry are independently selected from the group
including H, Mé, halomethyl, saturated and unsaturated C5-Cj.
alkyl groups, saturated and unsaturated halogenated Cp-C3 alkyl

groups, hydroxylated alkyl groups; or
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the active cryogenic agent is N-fluoronethyl-N nethyl -

gs)m)gtzgﬁge or corrp05| tion as clained in Claim®6 orPCg g??r?/?l%ﬁmlmuuﬂﬂmmll

active cryogenic agent is dinmethyl formam de. 11. A substance or
conposition as clained in any one of Clains 5 to 10 inclusive, in which t he

cryogeni ¢ agey¥asfas conbi ned with a physiol ogi cal sol ution geffBsdeibddy a
conmponent sel ected fromthe group consisting of sodium chloride,

di sodi um EDTA, sodi um bi carbonate, potassium chloride, potassium di hydrogen
phosphat e, magnesi um chl ori de, nmagnesi ws sul phate, cal cium chl ori de,

gl ucose and Hespes-sodi um hydroxi de and m xtures of any two or nore
thereof. 12. Rpanst Rpcarer togaphert sehed¢ted t facom r €CHylent whereiinah and/ or

m crobi al infections, the substance or composition conprising an active

t her apeutox Sgam (BRe0dGHY pmarkke group consisting of ami des of the
general fornula R err]-CONR[err]Rerr], in which: Rerr] and Rerr] are

i ndependent | y Repliscsellectednftdre H.gmmpmdnehudrage&l and, ursdtRited c,-
saturated and unsaturated Clerr]-(err]

C3 alkyl groups.

32. A method as claimed in Claim 31, in which the dosage is
: selected so as to provide a blood concentration of the active
agent in the blood of the subject being treated of about S0 - 200

ppm.

33. A method as claimed in Claim 32, in which the dosage is

selected so as to provide a blood concentration of 50 -500 ppm.

34. A method as claimed in any one of Claims 31 to 32 inclusive,

in which the dosage is administered transcutaneously.

35. A method as claimed in any one of Claims 31 to 34 inclusive,
in which the dosage is administered by a method selec_ted from
oral dosages. inhalation, by means of a suppository,
intravenously and combinations of any two or more thereof.

36. A dosage form for the treatment of a viral and_/ér microbial
infection which comprises topical application means on which is
absorbed or adsorbed an effective amount of an active therapeutic
agent selected from the group consisting of amides of the general

formula R3-CO-NRyRy,in which:
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al kyl groups, saturated and unsaturated hal ogenated (Jerr]-(

groups, hydroxyl ated al kyl groups; or R err] and R err] are mmlr"ﬂ"im“m””“l
selected from(CH err])n, wherein n = 4 or 5, or

(CHerr])[err]OQ(CH err])[err]; and Rerr] is selected fromH, M and

saturated and unsaturated C2- (ferr] al kyl groups. WO 97/ 22248
PCT/ US96/ 196Wb 9/28d48- 13. A substance or conposition as cl aPCRAISHMIEIY ai m
12, in which the viral infection is selected from acquired human

[ mTunodef iciency viral infections (HV-1). 14. A substance or conposition
as claimed in daimi12 or Claim 13, in v ch at |east one of R[érr] and
Rlerr] is a methyl group 15. A substance or conposition as clained in
daimi12 or dalfm AR | RanhREH a’tn‘i%id&lﬁél’of selected o fxay ethe | group
fluori nated err]-Clerr] alkyl group. 16. A substance or conposition as
clai med i nigrdnding, H.n N chalemetiyl vesaturajrdit ardayasatipzated C)-C3
N-fl uor met hyl - N-nmet hyl - f ormam de. 17. A substance or conposition as clained
i n any oneadkyll growps, saturated and unsaturated halogenated Cp-C3 alkyl

groups, hydroxylated alkyl groups; oi:
R; and Ry are together selected from (CHy)n, wherein n = 4
or 5, or (CHyp)9O0(CHy)9; and
' R3 is selected from H, Me and saturated and unsaturated Cp-

C3 alkyl groups.

37. A vaccine prepared from antibodies harvested from the body
of a person after the person has been infected with a wvirus and
has been treated in accordance with the method as claimed in any

one of Claims 31 - 35 inclusive.

38. A substance or composition for the cryopreservation of
organs and the treatment of viral and/or microbial infections

substantially as hereinbefore described and illustrated.

39. A substance or composition for the cryopreservation of

organs substantially as hereinbefore-:described and illustrated.
40. A substance or composition for the treatment of viral and/or

microbial infections substantially as hereinbefore described and

illustrated.
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12 to 14 inclusive, in which the active therapeutic agent is di hyl
formam de. 18. A substance or conposition as clainmed in any ?"’l u ﬂH """
12 to 17 inclusive, which includes at |east one physi ol ogi cal'l} .

exci pient or carrier. 19. A substance or conposition as clainmed in Claim18
i n which the physiologically acceptable excipient or carrier is colloidal
silicon di Ommm WO 97/ 2248 - PCT/US96/19697

PCT/ US96/ 19697 - 42 - 20. A method of making a cryoprotective agent for the
cryopreservation of organs, the nethod including the step of combining a
cryoprotective conponent selected from gae group whi ch includes am des of
the general fornula Rlerr]-CO-NRerr] R &€r] in which: Rlerr] and Rlerr] are

i ndependentyl Yy $ehR¢hed Ufoﬂhkﬁﬂ?gggﬁ#ﬁﬁ%%ﬁaﬁt E%QHEngYglnl as

saturated and unsaturated (err groups, saturate
unsat ur at eeriedinbgforiec desS2ribed kud gLDugsrated oxyl ated al kyl groups; or

42. A method of making a medicament or preparation substantially

as hereinbefore described and illustrated.

i 43. Use, in the cryopreservation of organs of a cryoprotective

agent substantially as hereinbefore described and illustrated.

44. Use, in the treatment of viral and/or microbial infections
of a medicament or preparation substantially as hereinbefore

described and illustrated.

45. Use of a cryoprotective component in the manufacture of a
cryoprotective agent substantially as hereinbefore described and

illustrated.
46. Use of a substance or composition in the manufacture of a
medicament or preparation substantially as hereinbefore described

and illustrated.

47. A method of cryogenically preserving an organ substantially

as hereinbefore described and illustrated.

48. A method of thawing an organ substantially as hereinbefore

described and illustrated.
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R[err] and Rlerr] are together selected from (CHerr])n,
57 0or (CHerr])[err]OQ(CH err])[err]; and Rerr] is sel ected I l l ”III
saturated and unsaturated Clerr]- C[err] al kyl groups with a

solution. 21. A nmethod of neking a medi canent or preparation for the
treatnment of viral and/or mcrobial infections, the nethod including the
step of conbypioddzaag active therapeutic agent sel ected fronpdiressgnggep whi ch
i ncl udes am des of the general formula Rlerr]-CONR[err]R err] in which:
Rlerr] and Rlerr] are independently selected fromthe group including H,

Me, hal onethyl, saturated and unsaturateg;C2-C3 al kyl groups, saturated and
unsaturated hal ogenated Cerr]-Cerr] -al kyl groups, hydroxyl ated al kyl

groups; or g4s. WA MeehdHE0f treating a viral and/or microbial infection
PCT/ US96/ 19697 - 43 - Rerr] and R err] are together selected from

(CH[ err]) nsubistaptiaily asohegeinbeforf cdedgrfihed @rdHiddnpriracell. and
Rlerr] is selected fromH M and saturated and unsaturated Cerr]-

50. A dosage form substantially as hereinbefore described and

illustrated.

51.. A vaccine substantially as hereinbefore described and

illustrated.
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Clerr] alkyl groups. with at |east one physiol ogically acceptabl e excipient
ofF carrier. 22. Use, in the cryopreservation of organs of a cryoprotective
agent conprising a cryoprotective conponent selected fromthe group which

i ncl udes am des of the general formula R err]-CONRerr]Rerr],in which:
Rlerr]. and Rlerr] are independently selected fromthe group including H,

Me, hal omet Rybsmsakgir at ed and unsaturated CJerr]-Cerr] al REEUSIHIHT,
saturated and unsaturated hal ogenated CJerr]-Cerr] al kyl groups,

hydr oxyl ated al kyl groups; or R err] &S['err] are together selected from
(CHerr])n, wherein n =4 or 5, or (Cla-lf ])[err]O(CH err])[err]; and

Rlerr] is selected fromH M and saturated and Jgaturated Cerr]- (err]
al kyl groups. 23. Use, in thet {, of viral] ead/or mcrobial
i nfections, of a nedicanment dr p aration conprjsing an active therapeutic
agent selected fronpthe group whi ch~ugl udes am Pes of the general formula
Rerr]-CONR err]Rerr],in which:
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Rlerr] and R err] are independently selected fromthe group including H,
Me, hal omethyl, saturated and unsaturated al kyl groups, saturated and
unsat ur at ed hal ogenat ed C2-C3 al kyl groups, hydroxyl ated al kyl groups; or
Rlerr] and Rlerr] are together selected from (CHerr])n, wherein n = 4 or
5, or (O%[erf}.@!{,&y‘];qm[err])[err]; and R3 is selected fr RETASHAI6HNd
saturated and unsaturated C2- C3 al kyl groups. 24. Use of a cryoprotective
conponent in the manufacture of a cry@ty@ective agent, the conponent being
selected fromthe group consisting of am des of the general formula
Rerr]-CONRerr]R err] in which ery] and Rlerr] are independently

sel ected fromthe group includiny H, Ining¥at ur at ed and
unsaturated Cferr]-Clerr] al kyl groupg, s;tmj?ggreaggg%ﬁhnsaturated

hal ogenated Clerr]-(err] al kyl droupg$, hydroxylated al kyl groups; or

Rlerr] and R err] are together ect from(CH2)n, wherein n = 4 or 5, or
(CHerr])[err]OCHerr])[err]; R ] is selected fromH M and
saturated and unsaturated Cerr d al kyl groups. 25. Use of a
substance or conposition in the nuffggt ure of a
4 4N PVC tube.
| /
:
//
]
/]
1
K
thermocouple. 1 | stainless steel.
, cannula.
tip of thermocouple english cotton
Jj :
=t il G .
- adrta 7/
s / thermacouple 2
- N —1~left auricle
;3 :
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3 soaked in OV3
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medi cament or preparation for the treatment of a viral and/or nicrobial

i nfection, the substance or conposition conprising an WO 97/ 22248

PCT/ US96/ 19697 - 45 - active therapeutic agent selected fromthe group
consisting of am des of the general forrmula Rerr]-CONRerr]Rerr] in
which: Rerr] and Rlerr] are independently selected fromthe group

i ncl udi ng H, wdgmaadgsonet hyl , saturated and unsaturated ( er etr/Gsmvsgoral kyl
groups, saturated and unsaturated hal ogenated Clerr]-Cerr] al kyl groups,
hydr oxyl ated al kyl groups; or R err] and err] are together selected from
(CHerr])n, wherein n =4 or 5, or (O—%@ﬂ%)[err]@(ﬂ-l[err])[err]; and
Rlerr] is selected fromH M and saturated and unsaturated Clerr]- (err]
al kyl groups.  26. A nethod of cryogenically preserving an organ, the nethod

including the st¢§ ggent
whi ch includes ajcryoprotective conponent selected fromthe groyf
consisting of amdes of the general fornula Rerr]-CONRerr]R grir] in
whi ¢h:
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Rlerr] and Rlerr] are independently selected fromthe group including H,
Me, hal omet hyl, saturated and unsaturated Cferr]-C[err] al kyl groups,
saturated and unsaturated hal ogenated Clerr]-Clerr] al kyl groups,

hydr oxyl ated al kyl groups; or R err] and R err] are together selected from
(CHerr])n, wherein n =4 or 5 or (CHerr])[err]QCH err])[err]; and
Rlerr] is seiwmgred4rom H, M and saturated and unsat ur at edPEY/ESA I er 1 |
al kyl groups and WO 97/ 22248

PCT/ US96/ 19697 - 46 - reducing the tenperature of the perfused organ to a
preservation tenperature at which the 4f¢9& will, at l[east tenporarily, be
preserved. 27. A nethod as clained in Caim26, which includes the prior
steps of perfusing the orgag with a physiol ogi ca sol ution and cooling the
organ to a tenperature o perfusing the organ

)
with the cryoprotectivg Jagent whilst progrgssively increasing the
concentration of the crydpfjotective conmponent |n the cryoprotective agent
and.cooling the organ to !
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the preservation tenperature. 28. A nmethod as clained in daim27, in which
t he concentration of the cryoprotective conponent is progressively
increased to 25% - 40% 29. A nethod as clained in Caim27 or Caim28, ‘in
whi ch the preservation tenperature is between -4[err]C and -196[err] C. 30.
A net hod of thawi ng an organ which has been perfused with a cryoprotective
agent and cowwaest2w8a preservation tenperature, the net hod PGRUSINWY t he

st eps ‘of exposing the organ to a cryoprotective agent which includes a
cryoprotective conponent selected fro éf group consi sting of am des of
the general formula R[err]-COhNR[err]gﬁ in which: Rerr] and Rerr] are
I ndependently selected fromthe group including H M, halonethyl,
saturated and unsaturated C2-C3 WD 97/ 22248

PCT/ US96/ 19697 - 47 - alkyl groups, saturated and unsaturated hal ogenated
Clerr]-Cerr] al kyl groups, hydlroxylated al kyl groups; or fRlerr] and Rl err]
are together seleg¢ted from (JCH)n, wherein n - 4 »

+46 oCJs.

Reference reading =—195.8aC

Thermacouple reading = —196aC

= +24.53C.
FIG 5

Time (seconds)
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or 5 or (CHerr])[err]QCH err])[err]; and R3 is selected fromH M and
saturated and unsaturated C2- C3 al kyl groups until the organ has reached a
pre-determ ned tenperature above the preservation tenperature; perfusing
the organ with a cryoprotective agent containing the cryoprotective
conponent whil e progressively reducing the concentration of t he
Cryopr ot ect iw@9rzReg8pONENt in the cryoprotective agent »PCIAISHIIENSI ng
the tenperature of the organ; and perfusing the organ with a physi ol ogi cal
solution. 31. A nethod of treating a‘g'.‘] | and/or mcrobial infection, the
met hod i ncluding the step of adm ni st @ to a subject having a viral
and/or mcrobial infection, a nedicanent or preparatiop conprising a

physi ol ogi cal |y effectjme HM‘MD of—ap—actre—thera eﬁqi c agent sel ected
fromthe group which i hcl udes am des -of the general formul a
Rlerr]-CONR[err]R[err] im whi-ch: R[e-rr] «and- R[err] are independently

sel ected fromthe group including:H .|ve hal-orret-hyl turated and
unsaturated Cerr]-Cletr] il kyl group.s, sat G agrd amﬁnsaturat ed

hal ogenated Clerr]-Cefr] .aI kyH gioups, hydfoxff.atef al kyl groups; or
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WO 97/ 22248 PCT/ US96/ 19697 - 48 -
Rrerr] and Rl err] are together selected from (CHerr]) n, wherein n = 4 or
5 or (CHerr])[err]O(CHerr])[err]; and Rerr] is selected fromH M and
saturated and unsaturated Cl[err]- Cerr] al kyl groups. 32. A nethod as
claimed in daim31l, in which the dosage is selected so as to provide a

bl ood -concenwosneassof the active -agent in the bl ood of thePSHEFSE¥Dei ng
treated of about 50 - 200 ppm 33. A nethod as clainmed in Claim32, in

whi ch the dosage is selected so as to vide a bl ood concentration of 50
+-500 ppm 34. A method as clained in aﬁ&ﬁb e of Cainms 31 to 32 inclusive,
in which the dosage is adm nistered transcutaneously. 35. A nethod as
claimed in any one of Claipms 31 to 34 inclusive in,W@BCh t he dosage is
admi ni stered by a nethqd skl ected:from oral .dosages, i nhal ati on, by
*means of a suppositqry,!intyaveénously iand;conbingtions of any two or
nore thereof. 36. A dodage!formfér the tireatnent Qfl edviral and/or

m crobi al infection whijch gonprises tppigal fippl i dqtti &N neans on which is
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absorbed or adsorbed an effective anmount of an active therapeutic agent
sel ected fromthe group consisting of am des of the general formula
Rlerr]-CONRerr]R err], in which: SUBSTI TUTE SHEET ( RULE 26) . WO

97/ 22248 . PCT/ US96/ 19697 - 49 -
Rlerr] and Rlerr] are independently selected fromthe group including H,
Me, hal onet hyWQ9%22248r at ed and unsaturated al kyl groups, sat @G"%FH%
unsat ur at ed hal ogenated C2-C3 al kyl groups, hydroxyl ated al kyl groups; or
Rlerr] and Rl err] are together sel ecteg%[ m(CHerr])n, wherein n = 4 or
5 or (CHerr])[err]OQCHerr])[err]; a err] is selected fromH M and
saturated and unsaturated CJerr]- Cerr] alkyl groups. 37. A vaccine
prepared from anti bodi es harvested fromthe body of a person after the

person has b 'mjp ke b 13 SR Whgﬁ-@ge A% O8] B0 L ReCRLI0NES
3 %ﬁg‘},{"‘ﬁi‘{*: v .’ P ¢ *.&7 @,_* ;‘_," 13 .,_. -.
e & o ey

with the nmet B, A0 AL b
subst ance or APyl ROty
\ LA LT n¥ h 7

FIG 8
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orgahs and the treatnent of viral and/or mcrobial infections substantially

as herei nbefore described and illustrated. 39. A substance or conposition
for the cryopreservation of organs substantially as herei nbefore descri bed
and illustrated. 40. A substance or conposition for the treatnent of viral

and/or mcrobial infections substantially as hereinbefore dgsGd nd

i lustrated. wo97€2487/ 22248 $5Bfs7

PCT/ US96/ 19697 - 50 - 41. A method of making a cryoprotective agent
substantially as hereinbefore descri beg ;gj illustrated. 42. A nmethod of
maki ng a nedi canent or preparation sub ! lally as hereinbefore described

and illustrated. 43. Use, in the cryopreservation of organs of a
cryoprotective agent su_btantll | y as hereinbefarg g_gqupgg_,a_ry

i|lustrated. .,4.#' SO 4 1R Exhent of vi r’aj‘;{a_ AL E LY,

i nfections ofgd nENEqRREA SLFRk ePRLal i on substagI R
descri bed and7gd | o § ( .’\,;{%_70 a cryopr Ot ecgtg
manuf act ure bf AR e

X
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cryoprotective agent substantially as herei nbefore described and

Illustrated. 46. Use of a substance or conposition in the manufacture of a

medi cament or preparation substantially as herei nbef ore described and

illustrated. 47. A nethod of cryogenically preserving an organ

substantially as hereinbefore described and illustrated. 4@3ﬂﬁb&ﬁ*ﬁpd of
an

t hawi ng an giddaggubst anti al |y as herei nbefore described Il lustrated.
WO 97/ 2224 PCT/ US96/ 19697 - 51 -
49. A nethod of treating a viral and @ﬂ1qbcrobial infection substantially
as hereinbefore described and illustrated. 50. A dosage form substantially
as hereinbefore described and illustrated. 51. A vaccine substantially as
her ei nbef ore descri bed and il ust ra\t@‘-ﬁﬁj‘,g‘»;

c® ;: R -"_,-:‘
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