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WD 2004/ 096204 PCT/ SG2004/ 000066 LACTATE CONTAI NI NG
PHARMACEUTI CAL COWVPCSI TI ON AND USES THEREOF [ 0001]
wab@4pesesent , invention relates to a | actate PCT/SG2004/000066
containing 5 pharmaceutical conposition, to a nethod
of preparing the pharmaceutical conposition as well as

to various nedical and therapeutic uses of this
conmposition. In particular, the invention relates to a
phar maceut.i cal conposition and the use thereof in the
LINGFATECONTAINING RFHARMACEUTICAL COMPOSITION AND USES
cardi ovascul ar di seases, brain _disorders, organ
failure, obesity, acuteﬁlﬁﬁﬁmgaﬁdynanic di stress due to
medi cal and surgery, septic shock or obesity. In one
particul ar aspect, the invention also relates to the

use [000#] Thpergresert ihoaitiore rsibiesi o0 far ladiete containing
treatnment of brain disorders. ({0002] Lactic acid as

phagreaceutioah Gasppasifon, tie anmstho RE Prerarige thehipharmaceutical
coffpasfion R Well 38 ol Pefigh Hhafital iR eRae fBILGE drothis
cohmzisulm aiv oparticulasedihes ibvdrition melagento i @ pharmaceutical
ot v o HEIS5 6505 Hoobet o ReSiems o s
suﬁ r?gZ(Eeﬁgfovﬁs&ﬁQr di88ases2 bih ‘?jléo‘-‘rd?ﬂ ; Ingﬂd?nt fﬁgt?rrele gb@@ﬁy, lddute

actate, an a ueous soO
henxglymaimic wistresshduen tmmedm:ai and sungesy, reepijc st@@k rorodldsity.

, . ol /
In ORBtRACYAE Bshests bie FFRIG Risoelibs 1o fife UFR b 3 hugertonio

Iacﬁé‘l'e' SBlutioH 1o iR tréQimerit of BrAR Aiordérsusi on in
hypovol em a. In addition, |actate has been descri bed

in (809 leaﬂtlceaq@@\sesmh arsndaem i igsaiien, ierlaciate nian or
| |t {
<ofE G0 s SR AGADRA8 Alon BY 1 Bhémmpocugal
fiekk dexhayaelly tﬁe)lacfdtel adlohhs lusp% ag/fliﬁendg alubgegts)mtdurﬂposmons
tent a utl on contai ni
for i Pb(@!satsée ! Al CHung ﬁ@'eﬁeﬂi Blafjnt 2809 § éur?de»
SEJ?f &7,98f | ga"tlﬁ{ta@m 0,20B€¢ Etaﬁe %aélgél» &h ﬁfgrérﬂ@ﬁ’! il ®isger's

hat’ can treat’ed accor |ng to s US™ patent are
laczmeci api aguedel solutiondhat lisaioniel with the humandpoed i(eomtaining

hock I trition.and urema. Q+[ 03 r
13PaR % R B R e sfbmitholliaSiete pad 112
mrAbl/CPY) Us%‘éleéé Cﬁhybi@ldg?éal%ﬁ]meuﬁtﬂ@r @PifOinti@vehags infusion in

sur his st udt?‘/at the netabolic and henodynani c

hyﬁw%ema dn %ddihqm, iRgiale ks beer degerdabinusSdaatent 5,100,677
as( 6R8S b&imder’ mono-anionic metabolite selected from the group of -

pyruvate, lactate, d-betahydroxybuytrate, acetoacetate, that can be employed

for fluid therapy. According to this patent a solution containing 0.01 to 2400
mmol/l L-lactate is suitable for parental, oral, dialysis and irrigation therapy.
Specific examples of conditions that can be treated according to this US
patent are acidosis, dehydration, blood electrolyte depletion, shock,
malnuirition and uremia. o

[0003] More recéntly, the lactate anion has also been the subject of
research in patients undergoing cardiac éurgery. In this study, the metabolic
and hemodynamic effects of a 1 M hypertonic lactate solution (consisting of
90 g lactate and 23 g sodium per liter) was investigated in postoperative
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90 g lactate and 23 g sodiumper liter) was
i nvestigated in postoperative WO 2004/ 096204
weFQnAB82004/ 000066 2 patients who underwent ePELSGUO4/000066
coronary artery bypass grafting (CABG (Mistafa, I.
and Leverve, X.M Shock, 18, 306-310, 2002). The
authors concluded fromthis study that hypertonic
| actate solution is safe arpd well tolerated in
patients that undergo this kind of surgery 5 [0004]

oafidi¥ “wnaciidkhBrl RVE’ S5%CHRR2 AR s, fféth tBaBo)

(MaseRsi 1.1 @fd tieriey Xy Shock/TH8y308-810, 2083). The Uafhors
and suitable for a great variety of t herapeutic

copgudedhtiosn hisTsivdyfihak hypertenjc a{actatr:} &etutign ishgafe and well

Ol et e R on RERERERY. R ™ 1)

phar [owuwmvercqmspﬁettr@eehpmmrerrrgheewm Ur qvanfld tihe still
respect i ve independent claim_ Such conposition is a
peirtiaciut hawe aodpiale |Qﬂﬂt@BWQa|Qﬂm@032WtB"ai4dﬁ) easy to

I
TR e 1 B ) A7 g g
apﬂ:imatronenrherefores itliss andobject ef the intienticre t@fpravrde such a

Bert onic 15 lactate conposition, i.e. a composition
COIRPPSIHOR: | actic acid or lactate concentration of 250

to .Z@Qgﬁhﬁé 'HPJ'&& egolvkl eémoﬁgc s L 6’tﬁ8‘5‘EIt\ar‘r’rfaceu’ucar

br ai rder suc as traumat rarnnjur
carapesition havirigetheafeaturacef-theaespedtive indapendentuelgim. Such a

ccor, gl a_sui tabl har naceut i cal 0Si 440
cgssian isl:a Tpiiatiataufiodl ShERHionS Fartgfles 260 2400
nillipeledepsr Iﬁéb’opléicﬁc R/ 8 lickd@e! ahe 20fo h@%illﬁn@lés ti!)er?ﬂter of

In the specified concentration r?@?g‘e as the onl

petgssilmde additian) fhedpvention IS@dﬁrap@I ed ttp tree use Ofrayhyﬁertomc
|&§@é ab&nﬂ%rﬁéﬁ' vy éoggﬁhog ﬁﬁn \ﬁﬂg c‘frcb%ﬁﬁid o Nactate

surprrsing |nd|n act ate

c@m%&bﬁbmgnf@ﬂmmsrmmnﬂrll(m@lepqmrt lrtensfot hila¢ tremigment ef brain
ate as active . ingredi.ent in cogcentratr ons ‘

drggr UG b%tqegp@tr% iR Pepebral fgonemia gy non- Praumatrc
b%‘ﬂg d&?@h inRBsrdintly,2a @uﬁﬁbl@fﬁrﬁﬁha\é@ﬂﬁ(ﬁ donSesiiorf &S Bsed

tic indications such as the treatnent of an
foe rtrm/‘aeamen’rtorf auehbrain disosderspnay solycontaip)aciatenerdaciic acid

i i SpEale o geafd B, OB, b iebabibiladye
cHApYMERLIG. it PRY Hot eontBAFpotassiuat.i ve
[0006] The invention is based on the surprising finding that hypertonic

lactate containing compositions (compositions that comprise lactate as active

ingredient in concentrations such as described here) have highly versatile .
applications and a high effectiveness in such diverse therapeutic indications
such as the treatment of an elevated intracranial blood pressure (ICP) or brain
edema which can be caused by traumatic brain injury or the treatment of
acute hemodynamic distress caused by polytrauma, shock or post-operative
situations, for example.

[0007] In preferred embodiments of the invention, the concentration of
lactic acid or the lactate anion is in the range of about 350 to about 2000
mmol, or about 400 to about 1500 mmol or in the range of 500 to about 1500
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situations, for exanple. 30 [0007] In preferred
enbodi nents of the invention, the concentration of
wo amiiogs2eci d or the lactate anion is in the raPQES©1004/000066
about 350 to about 2000 nmol, or about 400 to about
1500 mmol or in the range of 500 to about 1500 WD
2004/ 096204 PCT/ SG2004/ 000066 3 millinoles per liter.
In other preferred enbodi ngnts the concentration of
lactic acid or the Iactate anion is in the-range of

e 0, e B Ao By 9B
a+|é Ié?ftateaéiﬁéﬁ 195P|Qh§rraﬁ§é)6f aB@&iCBGU id amﬁte@m%llhmoles

as found to.be particularly 5 suitab
pendﬁemén son-aoenﬂnodgneamtaqeowntraéoe O fiipe iaﬁ&cuaﬂd ah@ctate of

a0 B 150) o ledd i E LR b o paricuiry

sﬁ’@ﬁ@ﬂ%@bi/é’i“ d’éﬁehtimgt BR theNimchéte 288plicatidd (MdTERL/ én the

can be chosen. Accor dingly, any |actate concentration

saverity af the eondikiere and dhe m\ﬂﬁual odzw ireatssh angonlitable lactate

oS eRRIG TR IS, PR 26 RS briafalRRUL el bR Ben.

A(étfdi‘dlﬁpty, idhyt [etateosgreehtralioh efithim ehisnrapige| dor, ekarmple, 350,

exarTB0 gQé)Ot assi um concentration which _is,in the
50(:n8e0.00r 22200 1mel | lagiain €anope,uged ciny FPEbinationr Mthoﬁ“y

cJH?:?fntréﬁ?ﬁgSngtﬁel fo{ﬁgerrr ?@Q{%d%ﬁ sa%E)chP < %@ﬁ at?? g%egept in the

ccnhposlﬁm nblhednvmtidn sﬁone)anqde amynpotaskien eomehtmtlbawmlch

538 i rAnGE of Reloy 10 FRECLeS St pdasti congefrafion §72(Ts Suitnin
th@rrgﬂ; n??é%oﬁ@%vﬁout%%nlllﬁﬁ‘&eéﬁé iRer GderBéBhg. | S

anounts which do not have an adverse or
evertooaa] b skoudd alsenbe moterhin dnis respedie thatdhe dgrmalactate”

oqhybisi b SaRifuctis Rt " TR, 85 WAk s el Efactate

whéreindeactaté as:pref:emeui Howaar] as ihigthsithe B adtanet |l9€present in
i ncl udes polyneric or oligoneric fornmg of |lactic acj

angos vijen )ﬂoa'&tl have,an adyQise arR¥eR O)IC EHRGL I8 Hher reatlent to
béjf‘rb R fe rq% f C AR SIS & ggotegé ubd!iAG é‘inventlon

aCI in the nmeani ng e term'
Thectatin "Iﬁ)tmmdnd'é,aocﬁordlmgly alestimsindes B- IaetmghdlLalat:hc apld and

hyl |actate, or. -esters qf .lacta cid.with polvyals,.
fuﬁhe% gl Ralimri o niemate o8 faedR i shicy & g gatiic
g{;& yibeaRsd. Plirthémhore aénmési of Idcfi6 Bl SsdhtaglesteybEiactic

as esters thereo and |actate is also within the
aC|d are also within the meaning of the term "lactic acid". Examples of such
esters are methyl lactate, ethyl lactate, or-esters of lactate acid with polyols

such as glycerol to name a few. Furthermore, the use of mixtures of lactic

acid, lactic acid derivates such as esters thereof, and Iaétate is also within the
scope of the invention, i.e. a pharmaceutical composition may contain lactic
acid, polylactic acid and a lactate salt.

[0009] In order to achieve electroneutrality of the composition of the
invention (especially, once the composition is in present as fluid), a cation
such as ammonium, dimethylammonium, diethylammonium, sodium or a
mixture of such cations is also present in the composition, if lactate is used.
Preferably, sodium is used in some embodiments as counter-ion for the
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scope of the invention, i.e. a pharnmaceutica
conposition may contain lactic acid, polylactic acid
wapa4@9d2act ate salt. [0009] In order to achi evECT/SG2004/000066
el ectroneutrality of the conposition of the invention
(especially, once the conmposition is in present as
fluid), a cation 30 such as ammoni um
di met hyl anmoni um di et hyl amoni um  sodi um or a m xture
of such cations is also present in the conposition, if

ash ik i BosaicpseS ik anaehRTH Sodiafbis etaPto the
ch83rofatdatd/ @eehafatich. P&t i réaionn sotliuen ladiatehiese preferred

cases the concentration of sodiumis identical to
cormmgund luseddneprepadeg @ eempasitien of tig dnvesdiopn If leefdn aﬁri is

oh8E. 35 b R o, SRR HEEF, L BACPRRIF ey o

dRSo&ialieh 6RtaGH: (@r@)emeameo&@nseoprésear inwhdrdér rteSldchleve
fromthe 5 dissociation of lactic acid) needs to be

ebcﬁeeautralﬁyor’rme\ter, aif hwapted, ephysiolggisally apisefl cations as

SERYBE pol e S S gt okt g 8 s

ub@@tasecﬂ@e thgrédietdntthe pesset |m/ent|emd as active
ingredient in the present inventi

o B Sednclfe il Yo GGk o Bliessiumy, The
B Stffgfo? rﬁq{%SBee'ﬁ”f&i’ﬁd ReBB ih g&ﬂ?ﬁcdlﬁr B§efuf‘ in order to
par cu use nt

In order to prev pokal em a
pnwenh arrwobaﬂenmmmrbmatyrbe causad rbeyrthe\xraatmﬂpbwrth dwpertonic

S% i ‘%tat%;aaﬁnq? lh ”%om{pgré’m”e lr%gﬁ di F@gzlcﬁhpo@ﬁron of the
rrﬁr@ﬁﬁ&ﬁ‘tmétpcﬁésérﬁm' forideptrafon gs @i thd Eaﬁge 6f i3 to Bohiiimoles

per Titre, a pot assi um concentration of about 3.5

perire,ovithha mtawum@pngentrail%rewfr@oyi ademmal qsrabou frgpmol/L
t f th ‘
ob o B e R sonfe SobgEE" T T 5 concent rat i on
of afopit] Z‘htaOccﬁmmemdﬁr of tHei rnvéretmrpmaylalﬂeconfarrcaﬁlcrumnn a
In sone errbé)pdl ment s E g 5? osi ti of
CORGESRIBON.Of 4PN 1o eRPet ArTIENEIes wer diercgs ERgiym. In some
ﬁ%%ﬁﬁﬁéﬁt@tdf% bBrnbﬁgltrbﬁrtQQhé’ﬁn\%nﬁoﬁ GinAwRich | dalBiiass I%éd a

ter 1s pr esent pre erred A concentratl on of
calciinmicbhéendtagion| in tthe rasgeaf Riccta amilfimoles ger dterds presently

oRaBe R on O 2 RIS s Blicpr, sl or

sbie snsiebfioRs] T esRibiriitionnof thedmetisvlibaisie hotane anfon and
the calcium ion in the specified concentration range has been found to

powerfully increase the hemodynamic function of a patient. For example, the
combined presence of lactate and calcium significantly increase the cardiac
contraction (due to an inotropic effect). In addition, this combination allows to
relax tone ‘both in the general circulation of in the pulmonary vascularisation
(decrease in vascular resistance), which results in a significant increase in
cardiac output, even in patients with cardiac failure, for example (cf. Example
3). In this respect, it should be noted that the composition described here has
a remarkable anti-ischemic/antioxidant effect, and can thus be used for
improving the recovery of affected patienis after an ischemia-reperfusion
injury (cf. Example 4). In this connection, it should further be noted that the
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powerfully increase the henodynam c function of a
patient. For exanple, the conbined presence of

wo aotaseoand cal cium significantly increase thECSGZIOH00066

25 contraction (due to an inotropic effect). In
addition, this conbination allows to relax tone both
in the general circulation of in the pul nonary
vascul ari sation (decrease §n vascul ar resi stance),
“which results in a significant increase in cardiac

oB8b8lion B 2o b 5 PBRASERLE BB AP Uofine B
rdpdenishirant) handeting cib raro sitractivedagenti e dpaigsrtts f‘r@guﬁ’mgaﬂuid
. renar kabl e anti-ischem c/ anil oxi dant effect, and can
INFYRIQN T JeeHSaigHon; fyr s¥pmpla: neuinsisHaly yihss veluraeefiect is
SR thn, e emBB AR PR Rl oLy oo
maoniéal sdiationt. He he® REHSINNE? HatRETY S020070 00 tGhe lume of
c Qsition o&q}t he invention El SO _possesses a ]
SR HORE 01U L NGFFSSEYY (¢ ohlain the§Rme Bemerynamic effect
(c EXNE®) Suchia Foddctioh pApSIFE i Moo eBfiae g the stress
thetzeaiment sepresesi faylthe patiest,vior exampld, eax lésisl fluid isster be
he, hemmd ' fect of k . t [
o0, B RAMTY. 5 Shiioopr SRR 58 S S o
detheasest hatcomingly0 the Ean%o@ftiohh%f\/%émﬁw%ﬂoﬁl@ dble to
known solution 1s necessary to obtain the sane
signifieaniiyadeerease cpossibler sidex affests i) e dreatmentiuEiriatly, the

oy 0 e L o FEBT el 0 T €31l ol

decesasef thei iitrasrartial fressyrer diriredahacule indréasy (Slie & at Hain

.. risks of producing swellings, and edema 10 decreases.
"%'&‘Sr Jﬁr‘gl"yﬁf,e@% h%én%%%’? fond &9 benmore\rsanpercads apd| rgore

e . . _
s 50 St D O SRR Bl e Hoorer
soi faw it ExampleR)sur pri si ngly been found to be able to

t d t i,nt i al duri
et IpcaBlaRR. B Ir FBRUE dRanhbsT  Hraponiateacthe
cohfpbshieanadoordingt 1@ fie AvEAtion Wéﬂﬁﬁ@oﬁfﬁﬁs&?rcﬁl&rgie (O) as
prol onged that the effect of manni'tol, "the standar
negativalyEharged countes-ian dorrihe potassivmaanddhe calciumicatians.
003+ : i1 iQn, < j , - :
contoan acPHflencS bl PnE bR NEIGTRE! I qrupostton of the

inventienis preferaplyasmdd/asanpyusess sdlltisri.de (Cl) as
negf@gvil% charged- counter-i oq for the potassi um and
t he (@340 ong: Rrgsently particularly preferred embodiment, the

composition of the invention contains the above-mentioned ingredients in the
following concentrations: |

1000 millimoles per liter lactate,

9.4 millimoles per liter chloride (Cl),

4 millimoles per liter potassium (K),

2.7 millimoles per liter calcium (Ca), and

1000 millimoles per liter sodium (Na).

[0015] In another presently particularly preferred embodiment the

composition contains these ingredients in the following concentrations:

1000 millimoles per liter lactate,
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20 [0013] In accordance wth the above disclosure, the
conposition of the invention is preferably used as an
wa@aeoweoueosol uti on. [0014] I n one presently pareCT8GZE04/900066
preferred enbodi nent, the conposition of the
i nvention contains the above-nentioned ingredients in
the follow ng concentrations: 25 1000 m | li nol es per
liter lactate, 9.4 mllimg es per liter chloride
(Cl), 4 mllinoles per liter potassium (K), 2.7

m i nol ' C ' , and 1000
Mot "@@M"f"% Bbr @%%ﬁmé\g@ 30 [0015] In anot her
pr esent 135 puilliiated pet teppeiesiuad(l@nbodi ment t he
conposition contains these ingredients in the-

fol | owi g’ BHlEIRS BN IBakcaleivon(CGa)l andol es per |iter

| , ; / 000066 6 8.9
w11 op Q00 SRS PeP el SO AR °°3°S% i P ol s
per [0016F inoasthesipreséifly, patiiculaily | pretdresd Rsthbbdihfints, the

calcium (Ca),. and 1000 m |linoles per liter sodium

follquing Ognf(‘@@)i@]orlsrﬁrgt%ﬂ inthesepmpgsiiant i cul arl y .
preferr ol i ol  owi ng concentrations
are usegépﬁﬁ?@lg‘g%ggﬁet .r%%"’:“&soo mllinoles per liter
| act at e 8.Bta9.danillirdoles Iper liek eklopide (Cl)f er chl ori de

cl), o to 4 .mllinol lit tassi um (K),
10 2 7 1910 FEuEoyes bon e blapsiii9ta) - and | 500
m ||| mobesmilRiolds! i IKetuiNeky, 4917 Yet anot her

exanpl e_of a present lé preferre diment is a
conposi 0@ milimalesypenkger sodivmi INp)concent rati ons: 750

per 0GR Petiiigthe Samfe' 6 presprily,prbférisef ebpgiment s a
colriposition davdity e foowing concentrations:
750 millimoles per liter lactate,
8.9 to 9.4 millimoles per liter chloride (Cl),
3.5 to 4 millimoles per liter potassium (K),
2.7 millimoles per liter calcium (Ca), and
750 millimoles per litér sodium (Na).
[0018] The composition may further contain other ingredients, for

- example, further physiologically relevant cations such as magnesium or zinc.

Magnesium may be present in a concentration of up to about 3 or 4
mmol/litre. The composition may also contain phosphate, in addition to such
physiologically relevant cations or independent from their presence. The
phosphate may be added in any suitable form, for example, as monohydrogen
or dihydrogen phosphate. Examples of suitable phosphate salts are NaH,PO.,
and NapHPO.. If present, the phosphate is typically employed in a
concentration up to 5 mmolfliter. A further compouind that may also be added
to the composition of the invention in a concentration of up to about 5.
mmol/liter is ATP. ATP may be used in the form of its magnesium salt.

[0019] Other suitable additives that may be included in the composition
are agents that exert an osmotic effect (osmolytes and oncotic agents) and
thus can further increase the osmotic effect of the compbsition of the
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2.7 mllinoles per liter calcium (Ca), and 750
mllinoles per liter sodium (Na). [0018] The
W@ ovpo%i2o4 on nmay further contain other ingredi BCL/SG200¢000066

.20 exanple, further physiologically relevant cations
such as magnesi um or zinc. Magnesium may be present
in a concentration of up to about 3 or 4 mol/litre.
The conposition nmay al so contai n phosphate, in
addition to such physiologically relevant cations or

iy ROERT EXHBIES ot RCh b oIS o 4T, dHeSEE" HoBnE indfude
camRAIHS 9ssmBEurRs, dglsmﬂh@,g%elr\tgﬁoggzahg- sﬁé‘l@n@épgaib@ﬂn or

sui t abl e phosphate salts are H2 and Na2H

mixtyeasntheredfe Exaoplasaeiesuitable parbahydratavpomypedinis ase sorbitol,
i 0 pelcaRe RhARK o dtbage BFRE i as

hydregpéthgh staict? (HES) et hakiufss of thidsd eafhshiidrate compounds.
jr,rrmlﬁﬁi(f?er S AT%@ATP may be used in the form of |pts

Thesmearbohydrgias may ysvalip pe aresant i caprentzatinn o to about

10 BB el e SERRR) oy Braistufl i s 6 %

(ViR NIf snothiet oricatls aguntfsuchhes gelatingds echidsenoasreidditive, it is
effect of the conposition of the WO 2004/ 096204

typieallezeRsnt suaDBmIOUNt LRJR ADPWH35 % Mk %s of such
conplotZ8E A8 iR HheRIGREL e CBPUCRon N PR TR oan be
usémtmﬂms?jlatgmvarﬁétybtﬁ:mlammti?fipplﬁcatmte ltcmalyp foragxareple, be
S, are sor Ool,, XyllITO dextrqgse, .
sl 8 R bRl opt o diseaib o gandieR s613Fted Fom, ogwonary
ISR Vistialhy isorasieh crdbERAIe®, Bbity, Sn@faduie Semodynamic

carbohydrat e conpounds. These car bohydr at es rmﬁ
digitess dyere rpedisalnand susgerynthé womposiions cap algp hedised for

rerarisbnann B8 Bt WHRyelhod fejitive RRERAPHEH Bl mhe

carggadition i he bebatiomecadrs i denussd ddderevgendyt cases (for
typically present in an anmount up to about 3.5 %or 4

e’%"il@'_e[ Mi@'? tregtmentofAn W@Fﬂa\_séﬁ dofragragiag BF&%#'FQ agligpussed

intgfail BYIBRA, ég‘aﬁ?peﬁﬁn in%ﬁgivb'bawﬁni‘ké‘p@@)‘é%r\ivéﬂ¥1 @Erenteral
therapeuti’c applFcations. It nmay, for exanple, B

food etipplemédnd forakeisesorthypercatalhaliegpadients. condi t i on

;e et PHE SRR ot L7 oM, PSR o uso o
the pharmaceutical composition of the invention for the treatment of a brain
disorder. In this case, only lactate and/or lactic acid needs to be present in a
composition of the invention. Examples of such brain disorders are iraumatic
brain injury, cerebral ischemia or non-traumatic brain injury, metabolic
disorders associated with brain dysfunction and complications associated with
surgery. '

[0022] In one embodiment the traumatic brain injury is closed or open
craniocerebral frauma (CCT). To the surprise of the inventors, it was found
that the pharmaceutical composition of the invention is not only able to
significantly reduce an increase in the intracranial pressure (ICP) which is
caused by the traumatic brain injury but that the efficiency exceeds that of
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di stress due to nedi cal and surgery. The conposition
can al so be used for 15 resuscitation and al so for
W p@rari20e/ post operati ve treatment of patient sPCTB&2004/000066

conposition' of the invention can thus be used in
energency cases (for exanple, for the treatnment of an
i ncreased intracranial pressure as discussed in
detail below), as an agent gin intensive care units
(ICU) as well as parenteral food supplenent for obese

PR LT KA e drsrnoiferapef et B0 PHerg an

inBlakBagept i cal conposition of the invention for the
treatnment of a brain disorder. In this case, only
| act[@0@3hini/additiont the @omposdieds of othee lrmeaaentcamm also be

adirElbtereLiO s Batend i ifets, flin AiG g el g ey sUon as

stf&@@ﬁbéld%sf@ﬁ Nort fo2H 'Biﬁlbﬁt RBGING & MhetabolidTaisebddr gsstiziated
di sorders associated with brain dysfunction and

witho saine dysfunetiars sueh ase hepatia: or sigsiygentio gema.| Bugnig its

SH3RF SRR, R S8 SRR e VN BB ty e
trédiﬁ:elnﬁ\(ﬂrﬁrﬂf Gntradeli2) beain cedenhatcatibed FMyaartmmmm ar non-
rrgosnlon of the invention is not able to

nl
tramrg g bmtmwr(é@gtcter)aw thie edawa is ﬁlthwefyeﬂHf:@%@F Rfﬁ\@nted
re
" o) E el e aiarasbiodl e asrenasghial
ca?D@étr@Qfe?DWItﬁ’(fﬁé SEPOLitioN @ Gite irvemtiomiare myoma'rctial isshemia,

cariep CARBHTGIID, CPOS]a, Vaseia BB iaions, ofs Ul dbute
m\?ﬁ&nd én% ré Briadisn imBry, B edthsiicatiefs lof a?te%‘sbl@?éss to

ers m a non-traumatic brain injury such
naisnearfeWe or coI d-lesion or to a patient havi ng a

e 100e5F AR TR LSThP AR bBRERIY s A Batlygrnepit dtfect, it
caft 4166 HeogsBY inahé fifea@hent dfea patigtsufiering cﬁlfon’a the failure of any
invention is also useful for the treatnent

organ: Rxaraples| afspesifiaiorgan ildres:ihak gam peiraaieg, ﬂﬁﬂh’(@g Qut are
ndlfgl?mtc%c{]er re%lﬁfgﬁlg;@bmvéméifu\‘e (@i ﬁ’é’%ﬂ%%x&é Ot Bdém He!’fei? for

prevent ed. es o}
exaanple alse quoisaible th freab earobmgerm shacly mlsfea&seausedatby heart

ag b, re(gérggo%%%g mve f%?]iti on of the invention

[0026] The composition of the invention has also been found to be
useful for the treatment of any form of acute hemodynamic distress. This
acute stress may for example, be caused by polytrauma, post-operative
situations, septic shock, respiratory diseases, or acute respiratory disiress
syndrome.

[0027] In accordance with the above disclosure, a composition
disclosed here is usually administered as a fluid. For this purpose, any
suitable way of administering a fluid to a patient can be used. Preferably, the
composition is administered parenterally by infusion or injection (for example
by intravenous, intramuscular or intracutanous adminisiration). For
intravenous administration the composition of the invention may be given as
bolus infusion or bolus injection. A typical daily maximum dosage of lactate is
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cardi ac dysfunction, cardiac and vascul ar
conplications of diabetes, acute infarction, ischemc
WO e@endazsi on i njury, or conplications of PCT/SG2004/000066
arteriosclerosis to nane a few 15 [0025] As the
conposition generally exerts an anti-ischem c effect,
it can also be used in the treatnent of a patient
suffering fromthe failuregf any organ. Exanples of
specific organ failures that can be treated include,

ol 25 7Sl S ik i i i o

70 CP@S(D BH 5 16 ®.525 &iol dactdicidanila cabeczk cmiﬂpobltloa afahe dalvdpyion
heart 20 failure wiith the conposition, of the

cqmiambg 500 miolasiaterie usedferAttreaiment Of @ PANAIN Asoiesesbed
bl SR 9.8 S Sl e BB Y

béluk aatusioRyinf 18 te20mireusihg a:dusmia bf 3piol & tlasomtion/kilogram

post operative situations, septic shock, spirator
onlys wepight, Ofher-denagesdupy 1ohicoH %a@prté%gse%g%&mﬁ h the

é@cﬁﬁ% 130!#&[]%(%? %ﬁlﬂ gﬁﬂ%@te gﬂ L)Q tFé&?e@Wﬁr?étﬁ@n‘?%‘F Sfoké a typical

ére 1s usualTy adm nister’ed
desddeuoida 560 rmMHastabel coniaming cpmpesitioatis d Ovmysmiﬂtlon/kg body

welaBHBpih - & FnolDegy eliRyacly APIENG T4 1 M lactate
S(@ﬁﬁ&‘i‘ﬁ§ Lekd ytH@’sérﬂE“érhSﬁntobf iqete tdpN bk fiRfusty atP ¢ateOof 5

Intr avenous I ntranmuscul ar or intracutanous
mb{btmbudyt weightihgur. Fopolylastate e employerhimiha campositionof the

osi ti.on, of in bol
v e b bisatoh R E BreRfel s oV on B o
dosagpagf ThaChabstidrp UANGOG(A86 204 PEHEHEA0GH Hiefafify a
9 about to 7. mol / kg bOdé@\A{%' 8ht/da
7

pl@@mmeun@@l o@mnogﬂ%dgp%m@st 2 0QQ, romm@leis Py g of

‘ quﬁ{:/ ‘?ttﬁédla tate ”2%8 ? a[?éroﬁePf fé@ﬁ?ssmm and, if

{1 8 8o alﬁln 'S us
ptesent, ratsu 2(16 Eiimdhmolm;t pe!slltelleef:calbmm Tids enethnd nomprises in

on® 6RO GO PRSIAIRS sestctvg iy HiS ab s BT Roke or
lalfic Qc@‘ g%f&s@h!n‘i’ _hioride H® dpthﬁiéﬂy\’\@élﬁlm"n ciloligs afesdgsiving

may o ourse al so be use dependi ng on t he specific .
theotatmpowrdsaindg pbatmanetﬂl@alheacm@e qutﬁntt lnefata@spe@k it is

o0t b VB BberiS TRy A0S AR By i @ i
composition of the invention, for example, sodium lactate Iactlc acxd calcium
chloride and potassium chloride can also be mixed as solids and this mixture
is then dissolved in a pharmaceutically acceptable solvent only prior to its
administration to a patient in need thereof. Accordingly, a pharmaceutical
composition comprising lactate or lactic acid, and potassium (and optionally
also any additional ingredients such as calcium or magnesium or an osmolytic
agent) in solid form is also within the scope of the present invention. In some
circumstances, for example, if storage room is limited, it might even be of
advantage to prepare'a solid mixture of the components of the composition of
the invention, and prepare a liquid form thereof, only when needed.

[0029] In principle, every suitable combination of compounds that yield
a composition having the desired content can be used for preparing the
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wei ght/hour, i.e. 5 mol/kg body wei ght/hour.
Accordingly, if a 1 Mlactate 10 solution is used, the

wa 200/0garount of | actate can be i nfused at a r aPeT/R62064/000066

m / kg body wei ght/hour. If polylactate is enployed in
the conposition of the invention, oral admnistration
is a preferred route. [0028] The i nvention further
relates to a nethod of prepgring a pharnaceutical
conmposition containing 250 to 2000 mlIlinoles per

liter..of l.act | '
chinbFSh ot ey AEn® 5 Brble, GRG0, g preverec
frémSRchc ik J8diun Mattate, Relicilimt etlofde (Rl HYO), did potassium
met hod conprises in one preferred enbodi nent
clpjorde.d Altgrnativelyc ta weixitreuet salgiumgolgicialie) sedine lagtate, and

i) g S T e SRRt e grosen

inkERtisgceut i cal |y acceptable solvent. In this respect,
it is 20 noted that the ingredients necessary for the

pr epk@080] dheosolyent; gan dbe @mypsuditable Pharmaseulical cagaepiable

e C [ [
sqongr Tt BRafip, Pt or o e, e v i B8 flont such
as ethiamel, a8dohdpias this>dolvent is able e nlissohsothecsblidrcomponents, in
phar maceutical | y .accept abl e sol vent anl ri Pr to its .
PATIRHIAT 6t e GaTPASHIGn eihe GPeciind aserntReT irall, the soivent is
d&6RREH! b ordils TR of MickprftBRYALbH b purity of which
conprising |lactate or lactic acid, and potassium (and
isoptceptabley foralpbarmageutitdl tappliehtionsgr €hé efigid samiposition so

o B AR O, L cBAPBR POl e

 filtrBNGY hétBre |dHrfRfSteredl 16 UASHATIRS AN Oéxaﬁmplﬁfpbe, al preferred

storage roomis limted, it mght even be o .
salvent aceutinat garrier ased| fobthg Rrapasation ofthe-epmppesitier of

o BGERARHY B8l sl QY Bl e nfea
StatésPhaintacopies USR).t abl e conbi nation of conpounds

i the PuElBe e R B PR BLES an
thgqgﬁoﬁgﬂ%@gqp@g@@ampq&mosi tion of the invention.

or exa mposition can be prepared from
| act 0032} Figure odishaws diieachangeaire thenintrmeraniak pressare of a

ol 2 RS B3, PR BB g tsion o

th2OBbMPLSIIbRT bfd thet Mwehtiohs @lddedusgdaies; donesinihigng80@ mmol/l
conposition of the present 5 invention.

lactate, 9.4 mmol/l Cl, 4 mmol/ll K, 2.7 mmol/l Ca and 500 mmol/l Na)

compared to a group of 12 patients also suffering from brain trauma who are

being treated with the conventional mannitol therapy (open squares).

[0033] Figure 2 shows the survival rate of the group of 12 paﬁehts
suffering from brain trauma that are treated with a composition of the
invention in comparison to the group of 12 patients having received treatment
with mannitol. ‘

[0034] Figure 3 shows the change in the osmolarity of the blood and
the change in the hematocrite (Hte) and the hemoglobine (Hb) concentration
in the blood for the treatment with a composition of the invention (open bars)

compared to the conventional mannitol treatment (closed bars).
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[ 0030] The solvent can be any suitable pharmaceutica
acceptable solvent, for exanple, water, or a mxture
woekomat@ns Wi th an organi ¢ sol vent such as et hBeDBG200%/000066
long as this solvent is able to dissolve the solid
conmponents, in particular of the conposition in the
specified anobunts. Typically, the solvent is 10
dei oni sed, single or doubl¢jdistilled or
mcro-filtered water the purity of which is

. N ™
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(coftgiring ?@%m@oﬁéﬁcﬁt% QA BB AETole S T mmaebCa and
500 Ny GRRAIICIE) (S tHe MBS ALl BESSTHY BuRb, Big. 2N,

group o at i ent ering form Br&

HeastBata H'Q’iam ea’fsbmrcrnlrmte EIQ.&EB)}IN’IIEJQBN]IQG Imieﬁgtﬁ Fig. 5C),

ny cl.osged sguapes, ,cont i ng, 500 mol
ant 464 E98hic nVaRoTaE Re3isiie) (Index 2(SVikoRia. ED)anthen
diiiistored td h '
N al sg suf f e?:\éggu? ?g?nwgrpgﬁﬁhft%rﬁér}m ﬁa@%uéﬁrﬁ%h‘gﬁ?&d to the
adminigiraliprnpt RinggEs éantateriopen suateshia alcontret groyp(afipatients

re 2 shows the survival rate
theﬁlﬁ L %guep,ij Ef&@‘ﬂg‘fﬁq ‘nts suffering frombrain
tr a[DﬂS?ﬂ Fagurer & shoeat e ifédt of mmgag?s@gn ‘%i;ﬂrﬁlﬁ%tered to

co rison to the grou
then%? '?'ﬁéé}?@é &HFC? 3G SHEARTY oRithe anao Vaﬁmﬂmﬁe&stance
lndékQ(PVﬂlf’c&ﬁg%dﬁrgQg @ﬁ’@@leof'tﬁ? %ﬁﬁhﬂﬁg&ggﬂn %l %ﬁ( g_?ac‘;%tg

bl ood and
t hel0938b Figise e showp ﬂneneféeutraftmemompoélfm kidadfistered to

h f
thel 350 PARES Mgl ety SiFBRR oo cepuaed Puimenay wedge
presseal cormbarcd o siesl elfesior thd\BdRANd AR LOARIN er's I!]aect%ﬁga(ﬁggn

PCT/ SG2004/ 000066 11 [0035] Figure 4 sho

SAUFe¥er ebral perfusi on pressure for the group of 12
are treated

patl}?@QQPF@ﬁﬁéeé'giﬂ)wg S DBV RE R LR hypertonic actate
composition of the invention (closed bars), infused to the 110 patients
compared to the total volume of infusion of Ringer's lactate (open bars) as
well as the urine output (Fig. 8A), the fluid balance (Fig. 8C) of the 110
patients in each of the two groups, whereas: Figure 8D, E and F show the
hemoglobine (Hb) content (Fig. 8D), the lactate blood concentration (Fig. 8E)
and the sodium concentration (Fig. 8F) in the course of the infusion for the
composition used in this study of post operative patients (open circles)
compared to Ringer's lactate (open squares). Figure 8G shows the change in
chloride blood concentration in mmol/L. (before and after infusion) in two
groups of each 40 patients receiving an infusion either of a sodium lactate
containing composition of the invention (2.5 mmol/kg body weight over 15



10

15

20

25

30

conposition of the invention (open, bars) conpared to
a group of patients having received treatnment with
worasvaieaab4 (cl osed bars). 5 [0036] Figure 5 shom&I/sGz04/000066
effects of a conposition of the invention (containing
500 nmmol /| lactate, 9.4 mol/I d, 4 mol/1 K 2.7
mmol /1 Ca and 500 mmol /1 Na, open circles) on the
Mean Arterial Pressure (MARp Fig. 5A), Heart Rate (HR
in beats per m nute, Fig. 58) the Card| ac | ndex (Cl

e e, 1) . Bl oS BB
"ﬁﬁﬂﬁ‘ﬁ@dﬁl&% @ﬁq.ﬁﬁt@geélaséd)m;ed to the

trati R nger's lactate (open squares) to a
cont [0040d rFmgm’ecﬁ slmws e effemtmitlacztatec@cmhbmpﬁrttlsnrmnedlum

@”%éé'gﬂ%?e&i m oA PR 5 SRRk Fat fars) B the

fi
LSRR B g B e o e

haam ratet (bﬂa’ES)npeff nRtNLte) r cempacachite. ppuasien. megliws feontrol]

cBgiinG S fiods phd B GRIREN SRR T1c * 1

capil lary pul nonary wedge pressure conpared to the
effect of the adm ni stratlon of, Rlnger s, lactate (open
arationoof ap RageyHeak osHion vol ume of

LY L R o i

ntrﬂollmlagtaté 29.4\nmoalfk obloridef (tﬂ}l) qrmm‘oI/Rl pujaséusml &3} aVGmmol/L
RiRT (Ga bl soBmatgSodia ). furich sy i 3, csnlofarty of
16@% {%I/L)E\gefé”ﬁ%egﬁ%boﬁont"ﬁﬁgﬁ%%dluﬁh-ﬂué&a@solﬁtléﬂ ‘?5(? weight

content (Fig
% hcﬁaﬁ?l@ X2 bl@ @6ricenpues)i KO1 (99.85 %E)Jre)aermi WE‘@réolﬂinlﬁﬂtlon
cgﬂfentratlon (Fig. 8F) in the course of the infusion
conposition used in this study of post

oper fgo4es 4pat Ikgf@f wdtep ot mjé@lbﬁsdre filedapiatea serilized mixing
Ri nger.' s™ | act op en sguar es) gure 8G shows the

tariatge temperatyre af Ce Shent 036 ikgrofi thergalgivm chloride,
5§%eﬁr§g{)teth3rigur Lj §(;6I|\J/t|6]nff Hﬁd 95b g@d’tﬁ@sﬁiﬂ cgﬂ&'ﬂ%sat@‘ cozﬁﬁlﬂously

I on elther a so
atided ghéer stivring. Aﬁerghe munhtmrt ofcthe drigretientsnisestmpleted? miixing

ls%})r}t(g@gg%gyd }égmgwgg 4 11%Yr?dteél %t\ég %’ O'Iélt'ten qge remaining 56.60 kg

water of injection were added in order to yield the composition having the

A.

above-mentioned concentrations.

Example 2: Treatment of increased intracranial pressure caused by

brain trauma

[0043] In this study, the pharmaceutical composition as prepared in
Example 1 (containing 500 mmol/L lactate, 9.4 mmol/L chloride (CI), 4 mmol/L
potassium (K), 2.7 mmol/L calcium (Ca), and 500 mmol/L. sodium (Na) was
used for the treatment of patients suffering from brain injury (brain trauma). In
this study, patients whose demographic data is shown in Table 1 suffering
from an severe head injury (with a Glasgow Coma Score (GCS) < 9 or an
abnormal cerebral computer tomography (CT) scan) were included and were




m nut es; open bars) or a sodium chl oride contai ning
conposition (2.5 mol/kg body wei ght over 15 m nutes,
w@bkmgmeh2bar s) . [ 0040] Figure 9 shows the effecPCD8$G2004/000066

| actate (5 mMin perfusion nmedium closed squares) in

an in vitro nodel for ischem a (perfused rat hearts)

on the 5 rate pressure product (RRP, Fig. 9A), the

di astolic pressure (Fig. 98 and the heart rate (beats
per mnute) conpared to perfusion nedium/[control]
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ste zed m Xxin a tenper
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solufinif G5Befiahea ktiheauenian, ARERES X8, he add t1 on

10 — ~of- the ingredients is conpleted, mxing 20 is
conti nued for another 45 mnutes at 38 C. Then, the

r enﬂ'ﬁhlﬂwb dmn@grapglc deda émeens ﬂ:rgemo oﬁtremedqm:édmd in

order—to—ytetd—the—corpositi-on—havtng

above- nent i oned ci®E®htr a ??}ﬁg gh]gg'@”E TF"@Q’Eet‘i'ent with

of increased intrgRamiiick] pressure c ofYe lagBudr ai n
traume [0043] In fthis study, the pha ceut cal

ag@dﬁ?ﬁﬁ) tion as pr@&ad:éd in Exarrpl e [99. 6(:&14 8i ni ng 500

II L L.III ot | UC ) ||||un l u_
‘graWi aslscglréuﬁle'?ﬂ;) 2. ffsn%ﬁllgl‘é cal ci um (Caf}g 7a-r%6500 nmol / L
GG®di um (Na) was |sedd®r the treat npnb 0 spati ents
frombrain injury (brain traunme), In 30 this
CTS‘{'WBﬁtl ents WosB8-2denogr aphi c daf &2i#0.6hown i n
suf ferTng5ef Toman—severe—hegg+Aur-y—wth—a
ICIéJ%gisg)g\‘/évsCona Score25( CS) < 9 or an nor mal cer ebr al
conput er tonography (CI) scan) were [ncluded and Were
WO %084/ 086204 PCT/ S&2004/ 000066

lasgow coma scale, ICH = lntracrani{al Hypertension
[0047] The results of this study, in which 12 patients were either
15 treated with mannitol or the hypertonic lactate solution of the invention, are

shown in Figures 1 to 4 as well as in Tables 2 to 5.

Table 2: Results of treatment

group  treated with|group treated  with
mannitol, n= 11 hypertonic lactate, n=13

number of survival 7 out of 11 12 out of 13

number of cross over 4 out of 11 ' 6 out of 13

number of successful|14 out of 25 19 out of 26

treatment (al

treatments)

number of successful|5 out of 11 11 out of 13

freatment (only first
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13 either treated with the above-nenti oned conposition

or a conventi onal

wo bay/osdzonved an i ntracrani al
Hg (which is considered to be |ife-threatening).

this purpose, the
manni t ol
each twel ve patien

mnutes. If the |

manni t ol

conposition of the

ts and t
CP of a patient

solution (20 % w v)
pressure (I CP) of PGI/SQDo#HN0066

i f

For
i nventi on or the

was adm ni stered (infused) to a 5 group of
| CP was neasured every 15
increased to 30 nm

i han &5 Hg, the
ltfggm%mg wer e e:]changed reani ng i f! manni t ol ]
treatment of a pati ent failed, the patient received
It usi on t he [ tion
e Aol eGP HEE SRR RS ar s b
Tabl'e 1. dermgrapr ta Tr :
pati ents . group t;k‘i‘aaq.flﬂ:il : ?‘g groupmwrdmg%gg tise =‘ggh
ICP ot ngfaﬁéé*fﬂseéﬁfﬂ 3 ik f‘i)“ 23.8 3.0%9%725 5 ccs
tr@\a’t CT scan (TDB) 3025 2 05 |CH
IGR)i BuBs bg) 26aiter$25. 7 555w coma scql2b:2 kPR

treaimentr ani al  Hvper

tension [0047] The

results of this

CBPudmmi dHg)hibelfore:
treattdenganni tol or 4

6pB A s were eith
he hypertonic | acta

te sol uti on of

@5.8 12.8r eat ed

b73 90wy | N Figures

CPPe rﬁh‘\enH??n » aftdrs
tredtmEnP! es to 5.

Tabl e 2: Results of

729+ gS Vel as
tr eat nent group

TTeated wth grou

hypertonic | actate,

tTeated—wWth—Tam
n=13 nunber

of survi val

tot—n=1%%
7 out of

** < D20 b (gaied T-estucdraparddorcwitkia the @arde groupobefbte Gn@fter

of 13. nunber of successful 14 out of 25 19 out of 26
tregimelent (all treatnents)
Table 4:
group treated withigroup treated with
, mannitol, n= 25 hypertonic lactate, n=26 |
Osmotic Pressure {299 + 2.6 298.5 + 1.6 ‘
(mosm/kg) before
treatment
Osmotic Pressure|302 + 2.5** 300.0 = 1.9%
(mosm/kg) after
treatment , ,
Arterial Hte (%) before|32.7 = 1.1 32.0+0.9
treatment
Arterial Hie (%) aﬁer 31.6 £1.1% 31.0+0.9
treatment
Table 5
group treated with | group treated with
mannitol, n= 25 hypertonic lactate, n=26
before after before after ,
pH arterial 7.39+0.02 |7.39+0.02 |7.38+0.02 |[7.42+0.01**
pH venous 7.34+0.01 17.34+0.01 |7.33+0.01 |7.37+0.01**
total CO, (mm Hg)|21.5:0.6 |[21.6+0.6 [23.2+0.6 |24.0+0.7*7
arterial
fotal CO, (mm Hg)|22.9+0.7 225+ 0.8 [24.5+0.7 |25.8+0.7*
arterial '
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nunber of successful 5 out of 11 11 out of 13
treatnment (only first WO 2004/ 096204 PCT/ SG2004/ 000066
waZoo4p9eet nent) Tabl e' 3: Intracrani al Pressur eP(T/85)004/000066
and CPP before and after treatnment group treated with
group treated with mannitol, n= 25 h ertonic |actate,
n=26 ICP (mm Hg) before 31 1.8 31.9 2.5 treatnent
ICP (nmm Hg) after 25.7 1.78* 25.2 1.9** treatnent
CPP (nm Hg) before 67.6 2.2 65 8 2.3 treatnent) CPP

29 _92 treatrent—p- 5 001

LD = US> K Iz
0 at?“?—”t edfe) gg%@'gson %‘?’Horﬁt h msgrcgg 0= 0.3
gﬂaﬂlrp and afted S treatnent) Tablg 4: group|.treated
Ow t $atyrasion t r(3 602t npMRbE 313 745 hylper THiBc] .6+
ventisat e, n=26 (Osnotic Pressure 299] 2.6 298.% 1.6
(rmsrﬂkg) before treatment Osnotic Pressure 302
5** 300. o* * g) after treatnent

% 2001 (bafad Ief@stbepésp@n%@ Within theasaroe gooup befosaendrafter
trédthidht)@! e <(8%13fpafed >F185t, LorhpatisOn Witrin the S IrHroup

before and after treatment)
[0048] As illustrated in Fig. 1 administration of mannitol and the 05M
lactate solution of the present invention-(which is exemplarily used to show

the efiicacy of a hypertonic lactate solution containing 250 mmol/l to 2400
mmol/i lactate or lactic acid) resulted in a decrease of about 20 % in the
intracranial pressure within the first 30 minutes after the treatment. However,
whereas mannitol showed the typical known rebound effect, meaning that the
ICP steadily increased within the next 3.5 hours after the treatment to about
90 % of the initial untreated ICP, the ICP further decreased to the surprise of
the inventors after the initial 30 minutes after the administration of the
hypertonic lactate solution, thus showing that treatment with the hypertonic
lactate solution has a prolonged effect. Likewise, as shown in Figure 4,
administration of the lactate solution according to the invention lead to a
greater change in the cerebral perfusion pressure (Fig. 4, see also Table 3)
[0049] This prolonged and increased efficacy of the 0.5 M lactate
solution in decreasing the ICP found here provides the further significant
advantage. Namely, it is thus possible to even apply a second dose of 0.5 M
lactate solution without any complications to further decrease the ICP and
thus to continue the treatment — sdmething that is hardly possible with the
standard mannitol treatment. In accordance with the superior behaviour in
decreasing the ICP, 11 from the 12 patients that were treated with the 0.5 M
sodium lactate solution in accordance with the invention survived the brain
trauma, whereas only 7 patients could be rescued by the conventional
mannitol treatment (Figure 2, Table 2). Figure 3 and Table 4 show that the
use of such a hypertonic lactate solution has further advantages compared to
the mannitol freatment. Whereas the osmolarity of the blood changed by more
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wa@bdaoenodzef ore after pH arteri al

10 Table 5 group treated with group treated with
mahni tol, n= 25 hypertonic lactate, n=26 before-
7.39 0.02 7. 39P0Or/8@2004/000066
7.38 0.02 .7.42 0.01 ** pH venous 7.34 0.01 7.34 0.01
7.33 0.01 7.37 0.01 total CO®2 (nmHg) 21.5 0.6 21.6
0.6 23.2 0.6 24.0 0.7 arterial total CO2 (nmm Hg)

22.9 0.7 22.5 0.8 24.5 O.é 25.8 0.7** arterial WO
2004/ 096204 PCT/ SG2004/ 000 86 15 02 saturati on (%

99.3 0.8 99.4'0.6 98.9 0.3 99.0 0.3 arterjal

than 1 %at9 8vajup ofmore thap 104 % ciuesmhwaml@amrwf ttlein@mltol

LSRR A b L S S RO lion o

tHepgamecosmelafity, ofcieptiM $autatel sdiumt dututioanet theoinpention. It is
before and after treatnent) 5 [0048]'As il]ustrated in

npteg hqredbﬁt theseyerall shapge mmhbe @pnand@rqdn@ be smgll. However,
tﬂe‘ﬁfe n% éﬂéhwg)f %Bohﬂ 084 ﬁiﬁ'x@t gg@)h%ﬁ c,(owtélo‘é?e from the

exe use yper oni c
ifcredsat @aasédltby)rmammtai) 13 rsjgrﬂﬁ@antmih/ partioula# G themd;maller

| actate or lactic ac:ld re Itedln decr e
INSBRARS. F0OSHTOMY GheTh Ubiag: (i Oale Ul 6 Ui iiagon st

iy A S Tt o v

defefrmntatloneen‘nthag hematocdriie andChestogiabing viahuaseins Eigjure 3 and
Téblenk ch IBRieasp (aSQRIHES Cb areshan Rl e th OhgE orginal
vAIBES ¢G5 He fanhil§ tPetitRicnd %diéateé 'herdtﬁé‘ﬁgipﬁﬁiéaﬁlf &iﬁmohh@f the

initial 30 mnutes after the adm ni strafion of
blepdedue rfioc theadnannital oinfusiam, Int Bastrasioia ibat Hand desplte the

7T Hpall el B RRIRAELT of iy SBl b s w
s@diamnilatiaed | onl ofresdnmd dnt at elevpbagd on aheohdimagodrite and
hér“%gllo%\l/n%nltelvglnto about 98 5 %. This means that hypertonic lactate such
as a 0.5 M solution (or any other concentration in the range of 250 to 2000
mM as specified herein) has no such dilution effect and more importantly, that
less infusion fluid needs to administered. This in turn means that the sidé
effects due to the additional fluid uptake 1o the patient who is already severely
affected and weakened by the traumatic brain injury, are significantly lower.
This in turn is also associated with a much lower risks of (further) brain edema
caused by the treatment.

[0050] Without wishing to be bound by theory, the inventors believe
that the advantages of lactate are due to a different mode of action compared

to mannitol. Mannitol cannot enter the affected brain cells and does not get

‘metabolised. Thus, mannitol exerts its effect exclusively by an osmotic effect,

meaning, as long as the osmotic pressure in the blood stream-extracellular
compartment is higher than the ICP, water will flow from the intracellular
compartment into the extracellular compartment and thus into ‘the blood
stream-extracellular compartment due to the osmotic pressure difference.
When mannitol is removed from the blood stream through the urine, the
osmotic pressure difference gets smaller, causing an reflux of water back into
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greater change in the cerebral perfusion pressure
(Fig. 4, see also Table 3) [0049] This prol onged and
wo pneaeed efficacy of the 0.5 Mlactate sol uPCDBGR004/000066
decreasing the ICP found here provides the further
significant 20 advantage. Nanely, it is thus possible
to even apply a second dose of 0.5 Ml actate sol ution
wi t hout any conplications further decrease the ICP
and thus to continue the treatnment - something that
is hardly possible with the standard mannit ol
the celiwlae aompariment end Aes:the knewmesboupd afiect. da iaisirespect, it

s o SRR EORL AtelBiag i SRR RERED U S ebfhaphy

manhifst cahdggiely Wil beNgdritigtaiedonva tifngsVsidcé fige leiiffdrénce in
traumm, vvhereas on:}‘%eh patients coul d be rescued by

the hesrpeliv anesstial of ia@rbloed and:dbeehain Fgejar@nallenm%ach

Rt hofuBties e, UGl PhIciRCIna 3ol feRef up

andomeisflise® bytém:y frifoehbRdrid-cedthiming cel¥) dneladinghid the brain
osnmol arity of the blood changed by nore WO 2004/ 096204

braigTealisowithin dbe disss abaytihhaurs @ﬁQr g appligatien. Hewevem oply
d t

theloi&ncg te Hﬁlohoiis r?ﬁta%%ﬁ %cg%ﬁg%dg 1 c{;u%g ﬁ@ﬂ%tr@é@bgﬁ@ﬁ?thway

aré Imarlamhmmmg ahd avatef), wheseas the oespeicave topuatertibre suth Ms

I t at di | uti ti
sofibia demiare it execelbirfic JAHIET mgonieve slesraepualty,

chg)glg%ﬁsggﬁ)afmé@‘l‘@d& er with Wméﬁb@l‘ bV CIhfré&?lﬁJI‘éﬁes ce. This

n the C ange en consi ere romt
effentweasﬂaomusdmbgroupa mft%l patmts; i(aﬁe Figc8a) ;nwastlgatmg the

I I I
ofBE b bltidha BRiokiRg RRRebFhior, AT A s BERoEHdir STt
of - scﬁﬁumtlactate aariﬂlcébdmmttﬁﬂoﬁﬁéc r@®s emivivl/k§e of BW Tdirlg 15
can al so be seen fromthe determ nation of

t he
mingies).othe trﬁeaﬁdcm@ﬂ%lc@ﬂpﬂ@rm&qm@s the b#?QﬂJ M@33laﬂﬁ[ ipothe
so@ﬁ%&l@ndé g?ﬁl%fi ﬁ@sc% ré&‘ ?& soéﬁﬁ %%ir“ . ﬁ@g\%r\ﬁb{] gﬁel% Was a

ues

significaintrese in duioudtb eeneenteettbaraf@r gndhjm-éadtam dsiwelb indi¢ating
n

the .hl d t th fu {
tn prie S dten hrh B RrAmBN et 5} e Bleeti R sl smeaty fifase
of QBH 'uhflﬂic'teﬁé rief cﬁlBﬁdéWﬁé mf(!%bél "has, Whén & ﬁ@ly‘?ﬂg 8 éﬁbnlc

[act ate onl Yy resulted in ecrease Int hemat rlte
lactate copnpasition @fbﬁhﬁean@Wﬂn th;e los6 if cellular weatathis duestars loss

t ti (
of 18" se B oSfcanz isfoer ere, il 08 Bt sBBef Bha
accordingly, this also prowdes for the possibility to give a second dose of
lactate. Finally, it is noted that the consumption of the lactate anion and the
increase of the sodium concentration in the body in addition is useful in

)

preventing an acidosis.

Example 3: Post-operative treatment of patients after cardiac surgery
[0051] The composition used in Example 1 was also employed for the

~ resuscitation of post-operative patients that underwent elective coronary

artery bypass grafting (CABD). 110 individuals were included in this study and
the effectiveness of the composition was compared with the one of Ringer's
lactate composition (130 mmol/l Na*, 5.4 mmol/l K*, 1.85 mmol/l Ca**, 27
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mM as specified herein) has no such dilution effect
and nore inportantly, that |ess infusion fluid needs
W o00ativi2d stered. This in turn nmeans that the BECT8G2004/000066
effects due to the additional fluid uptake to the
patient who is already severely 20 affected and
weakened by the traumatic brain injury, are .
significantly lower. Thissgn turn is also associated

with a nmuch | ower risks of further) brain edema
atnment. [0050] Wthout wi shing to be

mmfﬂ/i gﬂdﬁb & }%ﬁ; ;ﬁﬁ t MO bnirdusionewpsveerfarmad tfoe six fhours
d
RSS! HEC Soing, WL e o i Bhe L oS, letoa

action conpared
‘pemenraélfmuhemabrrman aetbtisl pmésdn@eavmp{ ERitralRenbas 'p’?é’@bure

nni t exerts its effect exclusively b
(Gl catag ndex anq@&mqav@ry Rapillagredae pesssre (PEWP) were
am extracel | ul ar
m@@%i‘?‘t&%@ﬁr ervt%Lee "the ICP, water will flow

f r orf0052] Thera‘oﬂxbwlngarresumrpawérefemibtamad t#iém this _study.

d thys into the blood 30
MEEHEREES & Jhe R AGERFSTHIR (B Hob and R e heertoate

(bBates BEF nfut) BRI ABH (;ta\)’{éq t%ry%ﬁlf?&ar# SdnffSr‘H?]\‘:%db%ﬁ%Bn the

| ood streamthr

infgpignsol thed hypestanic ﬁcgaiessdu’ntbn of the dnsntignasmd ebhvaﬂmfnal

2004/ 096204 PCT/ SG2Q04/.000066
RIS 1548 (sBb FigTes i ahd 4B Hiweves, ol @ednﬁw ),
whith esdasures tl’ié &nfo@ﬁp@ﬂblodd l'nbeéﬂ tHeOh WE Yer
relying on this pressure d erenc IS t reason Y

metghaAvare ekbhody surface arﬂa/wgg s;gmfuearswemgmm wmhen mo 5M

g8 o i SER8S ERyrk BOP=APIAE BLESINE B Hifomi
vaaq.nian aasistancel r(SVBh)t,rwhtcht ds t i meabhremémerdfoféslstance or
ctate is t and. netabolised b

|m3%c§)n]ﬁn? 6’& ﬂ%aysﬁgmgoyﬁlsgu,lﬁr%dcfgumlgod ﬂﬁm, ws@eqraawcbwﬁhm
thed'&i Hbur' 64 rinﬁ&@iohs (P;fﬁhné fsmgherﬁlbfﬁfeaﬁeo%aﬁ H@g on of the

after the applicati
CO@ﬁDﬁhHOD sifme mventn@e dog¢s het enlgr Iemcbttuatbeubr pba‘onnmdmbi he

e A osEtoC HbARAGh B i o Be bt RCp Hecranse

in theeaesistarmeadfl the &lodd How: ardtoPal 8Veda pi\i%mv%Vﬁner%lsﬁjc effect
ﬁ]ectroneutrallt chloride is transported
in

& Rogkeraratiyg i yfmﬂrét .leih@aaprema ilustisted rthtgure 6, the

1461 SR LS OBl AR R} T il

lowes pedmonartyi vascalar eesistanca fasse\nd\emffrcﬂﬂ thePuihiopaRUWHscular
resistance index (PVRI, a measurement of resistance or the impediment of
the pulmonary vascular bed to blood flow), which renders the composition of
the invention to be a very suitable means for the resuscitation and treatment
‘of patients suffering from conditions such as acute (or adult) respiratory
distress syndrome (ARDS), acute lung injury (ALI), interstitial lung disease
(ILD) or severe acute respiratory syndrome (SARS). In addition, the filling
ofthe patients was assessed by monitoring the Capillary Pulmonary Wedge
Pressure (CPWP). As shown in Figure 7, the CPWP was identical in both
patient groups during the infusion of the respective solution, indicating the

same efficiency of patient's filling.
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of sodiumlactate and sodi umchloride (2.5 mml/kg of
BWduring 15 15 mnutes). The rise in chloride
w@oemgen2oati on in the bl ood was | arger in the PCT/SG2004/000066
sodi um chl oride group as conpared to sodium|actate.
However, there was a significant rise in chloride
concentration after sodiumlactate as well indicating
the chloride was driven fregnmintracellular to
extracellular fluid since in the. case of
sodi
[PDESP el Sues et R SRS 16 SRmpPsiifp o the

appl'ying
inventiant cmlpatddetd Gisgarfs Iaetdte) Thewsiadvoling Lil@fubéd itHs The

I He th Il be no
d 18 St e hRar Sucaeny 6 g jioaiy gﬁéﬁgﬁappunia%m.) for

ct
oS U ST i
neealeda(l%gm 8A)amherdas thecurdrs oututt b the datients is almost

t h d n addition i.s useful in
'd%%‘%g atl on Od'ZSE agfgf ﬁ%‘;!?ﬁ}{fa (Eigure &B) ops raappns;equence

I
e g 3 S 0,80
lagtate sojution @f,ljbe.m\santmn (ﬂlgmesscppﬂlmahlrgeamﬁhatnm?t fidiat of

ass _gra |n

debRiER°Elerfa b (iR hR e oiencilbrniion, Sorommps, is
signifitanti eglited.! ThieNpripedty bhthe shtioRN of‘de ?(i\é'%ﬂfoﬁd is

the one of Ringer's” lactate conposition
pamﬁyrayrw agvantagequsosinee PradltlpnaBy anlarge valime oﬂﬂumsuch as

RIS BSRAY  Sate BAnd SUhdonyoft Biftghn 175 wRleE mean

artanalr [messml‘ee(MAP)Jsa thﬁt bagentrdrosti@als léd@n%éué aﬂéi 8URfdry.
t he nedi.cal tBersonnel such that mean arteri al

Sop he COMpOpiiaR) of thg jpyeptiopeders npt @gg/uel%cre@@/[u)e edema (or
thezlﬁs&gﬁﬁevagﬁmgaéﬂbrﬁﬂ H@P%f the C%b't@éﬁf{ dofes gﬂ%c%gf égél%ase

). were mai nt'al ned at a pre

thq'E@Bquﬂﬁﬁ@Cﬁtﬂtemh@paMJ ts were obtained fromt hI(S
ure (mm

oy 041 7 GHHEP T et FRCRE Bl Tl creabaciiorne

| hemegbbineacmntemtgn ithe &futid Was tefepmfrfod Ra/Mgdrdib8 i In Figure 8D,

fusion, of the hypertonic |actate. solution
thel H ﬁ)&'ﬂeaﬁ@n&!“v‘é?ﬁfﬁ%&’ﬁﬂ in dhei eggsesof he amfusn@aeef the

hyd_érfligh\'c.elrérg%\ééu ?ég@pgﬁl}non Wﬂﬁ’ﬁ@n@% g@e&%ﬁ% gjc I nd rsBdrin
thereasetof ageiniairaiioreof Rimger's lactate. Since the bleedlng state and the
blood transfusion did not differ in the two groups of patients, this mild diiution
effect during the infusion of the lactate composition results from the transfer of
fluid from the surrounding tissue to the blood stream. In this respect, it is
noted that as shown in Figure 8E, the lactate concentration in the blood (blood
lactate level) was higher in the group receiving the hypertonic lactate
composition of the invention only during the first six hours of post operative
treatment, i.e. only during infusion of the lactate composition. Furthermore, as
shown in Figure 8F, the sodium concentration in the blood was within the
normal concentration range when the lactate composition of the invention was
infused. In contrast to that, administration of Ringer's lactate composition was



meter square of body surface area was significantly
hi gher, when the 0.5 M | actate solution was infused
W@ Eiogse0obC). At the sane tinme the systenmi c VBSDSGZENN4/000066
resi stance (SVRI), which is a 'measurenment of
resi stance or 15 inpedi nent of the system c vascul ar
bed to blood flow, was decreased within the 6 hours
of infusion (Figure 5D). TB@s means, that' infusion of
the conposition of the invention does not only |ead
asspciatdet 0 M fhat 2R
stabili z\f';ltm:i oﬁe%éd??'ﬂgﬁﬁg | gﬁ&@graﬁ%ﬁ that %sBH&W tﬁé’ ﬁormal
Pliysiglegisal cangentiatiomsi st ance of the bl ood flow, and to
an overall positive synerglstlc effect 20 in the
post-operative treatnent. Furthernore, as illustrated
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devel opi ng edema that can in turn cause organ
dysfunction, for exanple, is 1o significantly reduced.

wabiog/oprzeperty of the conmposition of the i nvenPCDBGL®4/000066

particul arly advant ageous since traditionally a. |arge
volune of fluid (such as Ringer's |lactate) is
required during surgery to nmaintain the patients nean
arterial pressure (MAP) soofhat patient are always
edemat ous after surgery. So, the conposition of the

w & i ot only decrease the edema (or 15 the

Fng edema) but at the sanme tinme does
al so not decrease the henbodynam c state of the
patient. [0054] In order to determine the fluid flow
wit hi n tA@hasngceutical coapogitioni containimge?50 ito 2400 millioales
was determmned. . As.ill.ustr in Figure 8 the .
henogl o kﬁerfé't%ro(ﬁft Igﬁtt'c ge r%déétgpq' r?nph% 9% AErIQ@"B?IeF Per liter of
i nf usi orpAhsditvd. 20 hypertonic |actate conposition of
the invention, whereas it remains constant in the
case of admnistration of Ringer's |lactate. Since the

5 2 "l 2B, o9, FABFLIR ootk of o
di | uti omcicdf ketatd i inthietrxege of 560 11500 hilimokss gdrditer.

conposition results fromthe transfer of fluid from
the surrounding tissue to the blood stream In this

respect Hd o Nt o0 t i j :
(o | aciie. compESHBA. Gt ol 1 & 2 et e iteliiration o
| evel ) \Jadlichacit@r lactatehis igrioe pangecef 800 go 111200 millimoles per
hypert orf,h% | actate conposition of the invention only
during t'H& first six hours of post operative

treatnment, i.e. only during infusion of the lactate
conposition. Furthernore, as shown in Figure 8F, the
ghdi um ddwec esampesiiion i of tary bdfoczlaivess Wi tai B, t wheggin the

composi tEOROBIa e g B Bl s 1 060 iimoies e e

to that, admnistration of Ringer's |actate
conposi tion was WD 2004/ 096204 PCT/ SG2004/ 000066 20
&&soci atlbg carmpositienaf ary 9f sime chixAr wherelR saskium; (Na) is

bel ow t heg %‘s'&hptef?%ﬁif&ltﬂ?ilﬁét concentration. Exanpl e

4. SuitabiTity o actate for tﬁ'e treat nent of
ischema 5 [0055] In order to determ ne the -

uitabilLity of lactate for .the treatnent, of .
ndi t1 JHE RROStton of Anyiof s, T iRi%wherl e gotagsium
harts webRcdififdtiohas in fictrafge OF £I5 195 itifledBaY HE?.
containing 5 mM | actate or with a perfusion ~
7. The composition of any of claims 1 to 6, further comprising 2 to 5

millimoles per liter of calcium.

8. The composition of claim 7, wherein the calcium concentration is
in the range of 2.5 to 4 millimoles per liter.

9. The composition of any of claims 6 to 8, wherein chloride (Cl) is
present as counter-ion for the potassium and the calcium.
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medi um (control) containing 0.2 mM of hexanoic acid
and 5.5 nM glucose in accordance with the protocol

waele®enddzed by Garnier A et al., J Mol Cell Cardi/et2004/000066

1996, 28, 1671-1682. [0056] As can be seen from Figure
9, after 40 m nutes of separation of the rat hearts
(in order to sinmulate ischem a), perfusion of the

| actate over a period of 4@ mnutes resulted in a

~significantly higher and prol onged increase of the

(#Poure OB b of & bf ot 'l SIRARNT el is -

as shownldetatél 9. 9B, the diastolic pressure
significantly decreased upon infusion of the lactate
solution conpared to the control, showi ng that the

350D 51 AnBhokBR, ISR or AR 1o, TRHER Y difpositon

mnistration'o e | ate sol i on,

pr event i garpaquectisesciitfum.t he formati on of "stone
heart". Accordingly, these data show that the 20
hypertonic | actate solution described here can be

agiyant ageaus oy t3efiohCof! My (e AR Pf 1d S‘iberﬂﬂneqr the

reperfusion inury, nyocardrral i schem a, or any O

form of cenadnfratiohysf unction, for exanmple. WO

2004/ 096204 PCT/ SG2004/ 000066, 21 WHAT IS CLAIMVED | S:
okl d

1. A pha 9_@3 RES gy ??t?_Eﬁa cont ai ning 250 to 2400
mllinol ?.S,_miﬂf?ﬁoléé E,@p ru@} Ch%ﬁpb({cﬁ?l d or lactate, and 2
I'i nol es per

to 10 m o liter of  '5°potassium 2. The
conposi t 4 millistoled penliter, pathesivim(K)he concentration of

| actic i d.,.0r I Sl range of 500 to 1500
mllinol %‘g ’B‘&JV"‘P'%?@??E‘%![635!‘}1’%&@5%Sﬁﬁosi tion of claim
1 or 2, yé0U @ilimbles peptst¥odainh @Napf |actic acid or
lactate is in the range of 800 to 1200 m I linol es per

liter. 4. The conposition of any of clains 1 to 3,

Wier ei n e 1‘%?&'3’%%{ g@{/gé‘fr ane' &&i‘rﬁ%_?ﬂ_ﬁrhgﬁ{ having the

| actate I's rter.
conposi teancentrations:of clains 1 to 4, wherein sodi um

The conptRTfReRS aRy e aftalems 1 to 5. wherein the
pot assi ugy millimoles per liter chioride (CI), -

3.5 millimoles per liter potassium (K),

2.7 millimoles per liter calcium (Ca), and

1000 millimoles per liter sodium (Na).

14. The composition of any of claims 7 to 10 having the
concentrations:
500 millimoles per liter lactate,
9.4 millimoles per liter chloride (Cl),
4 millimoles per liter potassium (K),
2.7 millimoles per liter calcium (Ca), and
500 millimoles per liter sodium (Na).

15. The composition of any of claims 7 to 10 having the
concentrations:
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wo eoottle2oconprising 2 to 5 mllinoles per

concentration is in the range of 2.5 to 6 mllinoles
per liter. 7. The conposition of any of clains 1 to 6,

calcium 25 8. The conposition of claim7, wherein the
cal cium concentration is in the range of 2.5 to 4
mllinoles per liter. 9. The conposition of any of
clainms 6 to 8, wherein chIQ@rlde(Cl) is 30 present as
counter-ion for the potassiumand the calcium WO

2004/ OQQ@Q%,H}%]&SBQQ%QM@ 22 10. The conposition

of any of clains 9, wherein lactate is L-

| act at e8. glmllllﬂﬂﬁ@scpﬁfﬂﬁﬁfmlw’tdeo@lhny of claims 1 to 10,
wh t eous solution. 12.
The: conpeuRiBHRSHr B potassliBlkh 5245 having the

concent 2t inilirBoleS Yy htérldaldmhe(@ap&and iter lactate, 10
9.4 millinoles per liter chloride (C), 4 mllinoles

per I|t§90ﬂbﬂlm¢%nﬁ3'{|ﬂ?rs®lumrﬁ\la)4 mol es per liter
calcium (Ca), and 1000 mllinoles per liter sodium
(Na). 15 13. The conposition of any of the clains 7 to

16, . hth@gotﬂp@s:tmrtﬂ‘%myrm”tthém@regb@\@oclﬁlﬁé futhleg SolPiising
liter lactate mllinoles per liter chloride

(a), anssmolyte r$§? eeiethBpm thecgroyBcassisting ok, capipohydrate
milli m){:&ﬁp&?ﬁd etlﬁcfneg% m (@ TQH ?@sothere

m | 1inoles" per ter ecorrpostlon
of any of clains 7 to 10 having the concentrations:
] ct
%? 500 'Ft]ml; Ic:omposn fc‘alr¥1e1r 6, w?mergin the carbohydrate compound
is dextrose, polydextrose, hydroxyethyl starch, sorbitol, xylitol or a

mixture thereof.

18. The use of a pharmaceutical composition of any of claims 1 to 17
in the treatment of a disease or condition selected from the group
consisting of cardiovascular- diseases, brain disorders, organ
failure, obesity, resuscitation, and acute hemiodynamic distress
due to medical and surgéry.

19. The use of claim 18, wherein the brain disorder is selected from
the group consisting of traumatic brain injury, cerebral ischemia or
non-traumatic brain injury, metabolic disorders associated with
brain dysfunction and complications associated with‘surgery‘.

20. The use of claim 19, wherein the traumatic brain injury is closed
or open craniocerebral tfrauma.

.21. The use of claim 19 or 20, wherein an increased intracranial

pressure caused by the traumatic brain injury is decreased.

| i t 2€T/862004/000066
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9.4 mllinoles per liter chloride (), 4 mllinoles
per liter potassium (K), 2.7 mllinoles per liter

w@200gi026204 Ca), and 500 millinoles per liter sPCI/86G2004/000066

(Na). 30 15. The conposition of any of clains 7 to 10
havi ng the concentrations: WO 2004/ 096204
PCT/ S&004/ 000066 23 500 mllinoles per liter
lactate, 8.9 mllinoles p24 |iter chloride (Cl), 3.5
mllinoles per liter potassium (K), 2.7 mllinoles
per i t%%b%ﬂ&ra(rﬁaig WhEreth 99 r{BrJ irb:ﬁmbﬁé ld?&ih Infjurg"is
sodlum . The conp03|t|on of any of
foregmsig)kelcmodd -fagiarher conprising an osm)l yt e
selected fromthe group consisting of, a carbohydrate
conmpound, gel atine, a serum protein and m xtures
:ﬂer e°f1i)hef1]93é70f cldifh qQ“%&kénh %He %e@b@h@dléfbrgé(‘&é@d‘hted
e car ydrate conpound Is dextrose extrose
hydr ox ydtthbtain dgsfunctianisthiepatic oxhypogiywm@com Xt ure
thereof. 15 18. The use of a pharnmaceutica
conposition of any of clains 1 to 17 in the treatnent
o a d"ﬁﬁ-ﬁﬁ@e oF aﬁyrnildla;ﬁfs ﬁ@k&Qﬁeerefélﬁ‘ BrBm Sd&HA caused
conS|st|n% cardi ovascul ar di seases, brain
di sor ddyshedraiardisarder isrreduessber preventesisci t ati on, and
acute henodynam c * distress due to nedical and
surgery. 20 19. The use of claim 18, wherein the brain
2B.sor défheg uiseebeddiaith f18)nwhérein gheupaiiv\gisslilanadiséase is
traumatic brain injury, cerebral |schen1a or
non- t r SGIRAEE e ﬁh‘i’ n9'i9|“9 cRBeigtiRg i of dnyeradiat ischemia,

associ %‘aﬁﬂa&"‘ Hgsfuﬁbﬁ’érﬂ SURdiHE Chh@N VABEUISP "BAhPREALOAS  of
associ ate th surgery. ‘
diabetes, acute infarction, ischemic reperfusion injury, and

complications of arteriosclerosis.

26. The use of claim 18, wherein the organ failure is renal failure, liver
failure or heart failure.

27. . The use of claim 26, wherein the heart failure causes cardiogenic
shock.
28. The use of claim 27, wherein the acute hemodynamic distress is '

caused by polytrauma, post-operative situations, septic shock,
respiratory diseases, or acute respiratory distress syndrome.

29. The use of any of claims 18 to 28, wherein the composition is
administered by infusion or injection.

30. A method of preparing a pharmaceutical composition containing
250 to 2400 millimoles per liter: of lactic acid or lactate, and 2 to 10
millimoles per liter of potassium, wherein the method comprises
providing respective amounts of lactic acid or potassium lactate,
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25 20. The use of claim19, wherein the traumatic
brain injury is closed or open craniocerebral trauna.

wWQ00400204use of claim 19 or 20, wherein an i nCPEHS&04/000066

intracranial 30 pressure caused by the traumatic
brain injury is decreased. WO 2004/ 096204

PCT/ S&004/ 000066 24 22. The use of claim 19, wherein
the non-traumatic brain i Bpury is stroke or

col d-lesion. 23. The use of claim 19, wherein the

met abol 464 dbé@éﬁ@fn Thiie Pl disbhviny fhéi Bompounds in a

dysfunction epati c or hypogl ycem™ cona.

use of pigrmecettiedllysacteptablegolveahierei n brai n edema
caused by the brain disorder is reduced or prevented.
10 25. The use of claim 18, wherein the cardiovascul ar

§i seas el'l’\? meﬁtﬁb@ of BRlirh WTGrH%ero%&sﬁ@ﬁﬂoﬂdnﬁ@ a‘Yespec’uve

rryocar i schem a, cardi ac d sfunctl on, cardi ac’ and
vascul aamounpof calgiirehionide we@taasalcuauc@nctam@tlomqiﬂ to

[ schemé @mf usion injury, and conplications of
arteri an 15 26. The use of claim 1.8, wherein

t he organ failure is renal failure, liver failure or
heart failure. 27. The use of claim 26, wherein the

$2art fENe meshedobelging aﬂopro'gbrwh,eremhgrs@b{ent jgdeippized or
use of S@kﬁl&e@@%ﬁgv\her ein the acute henbdynam c

di stre ed by pol ytraunma, post-operative
situations, septic shock, respiratory diseases, or

acut e resplrator dlstress syndrone, 25 use of
Sy of EMR 1 Ok COMBOSTIRR SINAIN 25 24001 BRITGIes per

admi ni sjiey Gﬂagtz éél&‘b?'léb‘ﬂa ot fetiFddtfidnt 8Pa b?alﬁ."ﬁlmgglgf

preparing a pharnaceutl c conposi tion contal ning
250 to 2400 mllinoles per liter of lactic acid or

éf.Ct at “Thé r&ge of c?alm 33, wherein the brain disorder is selected from
the group consisting of traumatic brain injury, cerebral ischemia or
non-traumatic brain injury, metabolic disorders associated with
brain dysfunction and complications associated with surgery.

35. " The use of claim 34, wherein the traumatic brain injury is closed
or open craniocerebral trauma.

36. The use of claim 34 or 35, wherein an increased intracranial
pressure caused by the traumatic brain injury is decreased.

37. The use of claim 33, wherein the non-traumatic brain injury is
stroke or cold-lesion.

38. The use of any of claims 33 to 37, wherein the concentration of
lactic acid or lactate is in the range of 400 to 1500 millimoles per
liter.
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mllinoles per liter of potassium wherein the nethod
conprises providing respective anounts of |actic acid

woeroporassi um | act ate, WO 2004/ 096204 PCT/ SG20RaT/SGL0&600066

25 and pot assi um chl ori de and di ssol ving the conpounds
in a pharmaceutically acceptable solvent. 31. The

nmet hod of claim 30, further conprising providing a
respective 5 ampunt of caBciumchloride to yield a
cal cium concentration of 2 to 5 mllinoles. 32. The

t hod ‘Pge Qa5 §ﬂy‘i’ff cHim Bﬁehﬁie'i‘elh ﬁﬁeséﬂrié%ﬁfrah&\ of lactic
e| oni ze di stilled water. he use of
conposi acidor taciatel iaimthe2dnge of 500(10 ﬁﬁDDmﬂimﬁe@per liter.

liter of lactic acid or lactate for the treatnent of a
brain disorder. 34. The use of claim 33, wherein the

hpai n drRORMARI of Qaﬁﬁ'S@:W%rélhotﬂeléoﬁdéﬂt@h@HR)f lactic acid or

consisting of traumatic brain 1njury, cerebral

i scheni lactate isiorthe rangemof 80Mbtoai 200 muumlemra\imn ic

di sorders associated with brain dysfunction and
conplications associated with surgery. 35. The use of

g1 ai M 3fhe WREI 6T Elaini a0l Whendihi Mebéﬁid@ntrﬁtléﬁ Yof il&ctR! acie Cbr
20 or open craniocerebral trauma. 36. The use of claim

34 or 3Bgtaikis TG0 millimalesqesditen ntracrani al  pressure
caused by the traumatic brain injury is decreased. 25
V. The use of claim 33, wherein the non-traumatic

hpai n iThelnye obanyg bf clkkn®83 2o Ud; Wherahn lacke iJ hdaetate. of
any of clainms 33 to 37, wherein the concentration of

Iactlc acid or lactate is in the range of 400 to 1500

T scoiSa B aEEY s SIS WhPRRRthe pompasiton s an
wher ei naquepussobdion: ati on of lactic acid or lactate
is in the range.of 500 to 1500 mllinoles per liter.

44, A method of treating a patient having a brain disorder, the method
comprising administering to the patient a pharmaceutical
composition containing 250 to 2400 millimoles per liter of lactic

. acid or lactate.

45.‘ The method of claim 44, wherein the concentration of lactate or
lactic acid in the composition is between 250 and 2000 millimoles
per liter. '

46. A method of treating a patient suffering from a disease or
condition selected from the group consisting of cardiovascular
diseases, brain disorders, organ failure, obesity, resuscitation,
and acute hemod‘ynamic distress due to medical and surgetry, the
method comprising administering to the patient a phamaceutical
composition containing 250 to 2400 millimoles per liter of lactic
acid or lactate, and 2 to 10 millimoles per liter of potassium



40. The use of claim39, wherein the concentration of

lactic acid or 5 lactate is in the range of 800 to
wa22@d/omi2b4 i nol es per liter. 41. The use of cl aPenr/d6G2004/000066

wherein the concentration of lactic acid or |actate

Is 1000 mllinoles per liter. 10 42. The use of any of

claims 33 to 41, wherein |actate is L-lactate. 43. The

use of any of claims 33 td®2242, wherein the conposition

is an aqueous solution. 15 44. A nethod of treating a

R ent Ty hfished Bf RiainUe %Hﬁl'eln e cﬂﬁéé?ﬁl%tlon of lactate or

conpri sing adm nistering t e patient

phar mac dacticcadid irc thepeamposition ambatweaemgzemsand @00a0fillimoles

mllinoles per liter of lactic acid or lactate. 20

45. The PREISY of claim44, wherein the concentration

of lactate or lactic acid in the conposition is

bet ween 250 and 2000 mllinoles per liter. 46. A

method of treating a patient suffering froma disease

or 25 condition selected fromthe group consisting of

cardi ovascul ar di seases, brain disorders, organ

failure, obesity, resuscitation, and acute

henodynam ¢ di stress due to nedical and surgery, the

met hod conprising adm nistering to the patient a

phamaceuti cal conposition containing 250 to 2400

mllinoles per liter of lactic 30 acid or |actate,

and 2 to 10 mllinoles per liter of potassium WO

2004/ 096204 PCT/ SG2004/ 000066 27 47. The nmet hod of

cl ai m 46, wherein the concentration of |actate or

lactic acid in the conposition is between 250 and 2000

mllinoles per liter. 5



