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1 LACTATE AND CALCI UM CONTAI NIl NG PHARVACEUTI CAL
“COVPCSI TI ON AND USES THEREOF [ 0001] The present
invention relates to a lactate and calcium 5

cont ai ni ng pharmaceuti cal conposition, to a nethod of
preparing the pharmaceutical conposition as well as
to various nedical and theflapeutic wuses of this
conmposition. In particular, the invention relates to a

phanRetATECANDCeARTIUM QGWINING PF&RMQ@EUTIU)\E he
treatment of diseases and disorders such

post - oper at i VEOMRQSIRHON ANDpHSE&THERﬁQE)voI em a 10
cardi ovascul ar di seases, brain disorders, organ
failure, obesity, acute henodynam c distress due to

nmedijg@d1]ark SpraRhy . inveRtio fdlaRls Q6 ePeabfa¥e ah@ @BRIum
particul'ar aspect, the invention also relates to the

contadniog @haprpemtﬁmat corapesitien.sdpu@ anethed tdfe preparing the

onb LA ol B G 5 f V2Pl AL, A yfopate

uségl (¥ thier eimpdittord, ound partidigdr, Wiiske s piveatdonPRblated | @ a
in the pharmaceutical field. Traditionally, the

pheEpeeeIcah CBMPOSItgeAnd: thepuse tharﬁ@ ﬁlgf@ﬁttwaiment of diseases

anﬁo%g?dér§ogl§§h fr PSF%%%H@@W Stggﬁuppteéﬁ% gr%t?(:g%%v&temla

cakdfo vEscailHr @:@éu%eEQGbrahachb&:lers adrgan afailungy @besity | acute
Ringer's | actate, an agueous sol ution that
herrsqsﬁfaﬁnﬁc sistresspdia irmedisdan @HF&%EY,nWF&'OZ%hQ%kOOV obesity.

I /
In :Eggtéldtrg@%a%%ct”fﬁé fn'vgﬁt ()an %use asgéhya 0 og| caméﬁémc
lactatlel sodutios ﬁmtfthmtréahnenttofé)mnaimrdafam on in

1 BT Aoty e G, R R o eorien o

saﬁ?ttﬁél@bf tf?assﬁh@@t ehdr '@mefsbﬁaﬂf appliction Ak rtHE aérféirmaceu‘ucal
| actate, d-betahydroxybuytrate, acetoacetate that can

fielsk Teagitionally. e lastate Egian lzsnaedpgs bufteraoagrtin coripssitions

ToPBpR, 3sSLYE AN B8 e BTN, oA sugpy

S5767,9at iU pataitaP)s0, ZQBEGia‘dta:teeﬁsaalsbean dfigiedisht tinoRmger's

that can be treated accordin hi s US ent are
laciateg 88 aquegeiyadldian. atbﬂ@@tpgrw it rtbﬁﬁuén%fgg {gRntaining

13@%%|/|1 NZR! E%frlrﬁémﬁ(*aﬂ%sl a@ %BOEZQQH%I &ate and 112

recent actate anion been the subject
mmbl/Ckﬁamdchaphysa:tlm@oalssalmesgbmng foaridiracemusgiefysion in
hybOvSiBia. Sh'Stiticr FadlBte RSS 'een described in US patent 5,100,677
as one permanent 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,
malnutrition and uremia.
[0003] More recently, the lactate anion has also been the subject of
research in patients undergoing cardiac surgery. In this study, the metabloklic

and hemodynamic effects of a 1 M lactate solution (consisting of 90 g lactate
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and henmodynam c effects of a 1 Ml actate sol ution
(consisting of 90 g lactate 2 and 23 g sodi um per
liter) was investigated in postoperative patients who
underwent el ective coronary artery bypass grafting
(CABG (Mustafa, |I. and Leverve, X.M Shock, 18,
306- 310, 2002). The author concluded fromthis study
that this lactate solution is safe and well tolerated
arld2834 | L PEH liteP Wag%gé’sﬂdr?téd Hih ished e?!dfr@@rp‘étrents who
[ 00047 WO 98/08500 “di scl oses ertonic conposr I ons
ungenvaninelegtive carariany metesy barpaa&grarfang ARG e (Viuslag, deaind

| oi d . f f,
L pRia et f' Shes, e, PBSIR L Teralfbl softiided s this
stddy 98t HHI lﬁwafé Isdfutdn FOShfENAgeihvall Stolsratidd i |[ﬁﬁ‘bﬂf§ that

is disclosed in WO 98/ 08500 as 10 potenti al
ungheygn His sind/afpurgeryagent . [ 0005] Finally, WO

2a0dbPRTIVR eI R BispicReTPORLPRD EERbBLAbRY cofRihing L-
ar@rﬂrn@a@hh'ddﬁvé redient betigdes ef crpstafisigll fartiRNdeatment of, inter
optionally 2 to mllinoles calciumper liter.

aliac deaumalic drainnmigoosAooegsh athes C@m&mmdﬁ SHCl a@s yanastium
chicﬁfde"ér 's{BHr%n’i %g{a%gfu%cﬁuﬂﬁ #8938 @6’%&{ WO 98/08500 as

rapeutic In IOI’]SSUC

poeérﬁmtq&talldiwbaﬁemgalt bl ood pressure (I1CP) or brain
edema_whi ch can  be caused b traumatic brain injur

t he 10005k Fgally. oW Q20047 AISHGSH 81 RBROTIOR SPEiging

t
29 40 gl R BPOBRb) KerdhL 361 Rhles por
litetenfgpaipasinmsand opbumailyb% to B0mdlimblesdedtiuabper liter.Wacmording

to o 2o FPRORL] % GABESAIT S aised f5: VArighs aherapeutc

pUFEded Sudhf ad HRErAPENId |ﬁd|c§ﬁ@r|1é §aéh 89%he f'rﬁgfnﬁ?érﬁ’crcﬁ arl éleVated
an object of the invention to provide such

inteagrpoial thilend pressore (1B k obdjraiot edemeaowhish m@ eauead by

e pEEITHTRRE h dfatmes of REERZ hRATEVERKI RIS cusec

byaaniaauhizQ8hbsk ar pbst-sparative smhatmepmierxbmpleont ai ni ng
250 to 5000 mllinoles per liter, of lactic acid or
| act{80@6] Baweyes ‘#Qﬁplte9§161$ﬁl Piofoisiag gayelppments s would be

strﬁﬁ%?ér per@O%LeTQe!dc'ﬂé‘tSnEbﬁt%rdlﬁg bésiRfoStioh "hiat 1189ERS to

nic |actate and
manufacture easy to use and suitable for a great variety of therapeutic

- applications. _'l'herefore, it is an object of the invention to provide such a

composition.
~ [0007] This object is solved among others by the pharmaceutical
composi"[ion‘ having the features of the respective independent claim. Such a
composition is a pharmaceutical composition containing 250 to 5000
millimoles per liter of lactic acid or lactate, and 0.5 to 1.99 millimoles per Iifer
of calcium.
[6008] The invention is based on the finding that hypertonic lactate and
calcium containing compositions (compositions that comprise lactate as active
ingredient in concentrations such as described here) have highly versatile

applications and a high effectiveness in therapeutic indications such as the
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30 cal ci um cont ai ni ng conpositions (conpositions that
conprise lactate as active ingredient in
concentrations such as descri bed here) have highly
versatile applications and a high effectiveness in
therapeutic indications such as the 3 treatnent of
hypovol em a and post-operaBi ve treatnent such as
treatment of patients that have undergone coronary
tre%rtﬁ'r@ht’ oplﬁ?ﬁ&ﬁ)l@r'hiﬁ ) %&S%B@at% tr&Qhferk FUBAYS treatment of
transl um nal coronary angi opl asty (PTCA), for exanple.
patflasts tmibhana iundecgoreh €onenaip ohiiteryb bypassc graftinan(GABG) or

pefaahegis HaBelinal sl AhgiepIastyF AT fof [enftle. The

coffiifatith ofake hﬁé‘!ébbﬁéﬁtﬂetlﬁc@@é’\’%fnfdﬂ lavdi fHer ealeRing h6n in the
hemodynam ¢ function of a patient. For exanple, the

copoeniraiian mngseas slestribed hereinafar exdnaplend.5 to 1.99 millimoles

calidHin b S oh FEE PRy e ¢ R REhRBME RENOR of

a Jdtiens For rédamiplé Onike bedmbinadt prosapaer of 1attafd! | add @alcium
of 10 in the pul nonary vascul arisati on (decrease in

significantlyrinpregsst tikcegrdiaghpeniragtieau(dug fonap isplapici @ffeat). In
ad'ggﬁ)r egﬁg crff)ﬂrqﬁ?e[t%' azﬁlo%ttBLi%Ia\xer}Sﬁg bo'Eh g—f’l{h' gcﬂ';trﬁargf élrtz:ule]tron of

ure or ex

in sthg dp@imdnaety Qmseurahahtrde(dedr@asesihr aascular edsistance),” which
co osrtron of the |nvent|on as ostw#)eratrve

regy t':sa'ﬂrf-'bﬁ'gnl \‘fﬁF‘B\rﬂgﬁea@ﬁ’e‘n fruPRHgNE® With cardiac
faifr8! &% e%ﬁﬁé 'Iﬁ%‘d@ﬁb‘i‘rabhanerstﬁér@%cﬁgaﬁéntﬂgf l}f% rﬁr?rrstratron

cardiac surgery e composition ribe _
of @ somposiivar dfathee irmention iasc hestrapeamtivetistdmentifipoives the

e geaaly e Hincn o5 FIALS 4 Patanth el ok s, uRterwent
catdib¥ rsﬁr%ér? Thé ToffibRRIN @scribed I’ﬁi?f@LHe% 4196 tahr%"mé’rﬁable anti-

not ed the conp osrtron of the invention al so

lsqjmsre/e@agxndantse@mtf Rodrmanviblugree vsee der impraviag the recovery

of fagﬁgl gegl{ ﬁ%@ﬂé ﬁ&ﬁ %ﬂe%éﬁ%p ﬁ-@%@@% gnalﬁ Ve[na@r%]gom%gctron it

shoaRUBethbabe tidted that treaopmposition@P khe Ihv@hﬂ@r@ aldoypossesses a-
preferred enbodrnfnts of the invention,
S'%H%ﬁtVPB{m%@ff@Pt fiid ireplgpisAmsnt) r?éldreéresat an arasfivesagent

fof Jafehfs, FAMH BRIt ar buselétbn $900ARB. °L 0o 1o
abor[ﬂOﬂSiOl@r raresemttyl guefsered |embod|rrrerms hef tpeeﬁrerern@dn the
nmbodi ment [

ntration of .lactic aC| or ‘
CoPGBRERUBTLp BRUS 20K e Tnctaee 0Pndp  ebstneBce! st 230 to
abbeP950b Inh m8P|o$%bB@rf 4b0tt6 &bolif1 59@%@8’P&dinnfﬁ€tr§n§e of 500 to

concentration | actic acid or |actate of

abs0d mﬁoebuummrmo mﬁzrl llitigo| &5 piker | preferrads emhmhments the
concentration of lactic acid or the lactate anion is in the range of about 800 to
about 1200 millimoles per litre. In some embodiments a concentration of the
lactic acid or lactate of about 500 or about 1000 millimoles per litre has found
to be particularly suitable. In this context it is noted that the term "about” when
used herein with regard to the lactate concentration typically means a

deviation of £ 10 to £ 50 mmol/liter. ’
[0010] However, depending on the concrete application and also on the

severity of the condition and the individual to be treated, any suitable lactate
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to be particularly suitable. In this context it is
noted that the term"about" when wused herein with
regard to the lactate concentration typically neans a
30 deviation of 10 to 50 mmol/liter. [0010] However,
dependi ng on the concrete application and also on the
severity of the condition dnd the individual to be
treated, any suitable lactate 4 concentration within

cohﬁénﬁ'étﬂﬂ'ﬁ vﬂfhn@&_’tﬁet a0 B0 /o 5080 RENGINOT2R: ble chosen.

Accordingly, any |actate concentration W thin
Aacardjeglyf @nyelmatqw esongsotraticgoeyitho dhis220Qe, 3@03xam Pl 0850,

t used orrblntlon W|th any,. .
50 Ban2eod: i er oo HiRel et et b S3baoic3mmt o win
aniy’ esedBntiatiohhef 5h§%m@ﬁ'[ﬁgr@ﬂlé?ﬁs tagich Niv@t b@Nprek@ht in the
exanpl e, any potassium concentration which is in the

copmngdiost ofzhednventien, farmsiesepler any patassium coneenitationi which

s 1 e s &2 oo Ui B @Rl &%fn?ﬂeﬁw[tﬁ%lwmm
the E@(@e’ié@iescmhel%ﬁﬁ bot h enanti oneri c forrrs i.e.
D-lactate as well as the L-Ilactate,

L L&Q@'hT]eltl%'OHl%ﬁ@Pr@@ noltﬂvé@éfi"s rggpe@n@%tsth@ht@rm "lactate”
co%ﬁr%%gaﬁcﬁh' Sndfifortihc 'fcﬂ' L&“lﬁ I%ﬁﬁ 9 I?atshﬁ\équgctate
e pati

erse or even toxic e t on

whereiat letlactaterisgpreferaf. Howevet, ﬁblangau ﬂweclaﬂaeﬂammskmesent in
used H}che i nvention. The term"” i [

ctic_acid" .
ampuis yhigh gonad VRN, AEVeTse| QlceYen %’F&P effectqn theypatipnt to
t d
beal?éateﬁu% o ur‘enﬁil = %ﬁFH? ééc:,’f?{:é :Elasr?ge\éé;?i db%‘lgﬁ’éyl in tfh%Ir ifBefon.

| acti c aci suc a poly actate).
Th@JhefmeHMIceamdfeaccmdmglyoalsbana;ludeaa -ctic@nddslasticeacid and

fuherfclidgs ite e o BUSRmERS Tofmt SE ISEord stk 2 Bolviacti
acraeedwlaétafé)a!:ﬁrth@ﬁrﬁwe Hakb k8 of MctiedcS SusH as @@teaé f lactic

acl'd w th polyol such as gl ycerol to name a few
acrdjarqwels@owéhmtth@ mgem@g ofi theuess "tacticaagid’c Ewmes of such

esteé}gtér tﬂ&h?/l Faecrtét\éa Qteaz)r st &fsof! Ig{gtaefg acicf h opolyols

e 'S scope of i nventi
sutheas glyebeol faaeame @lfewoﬁpctaeltmm ey usendfaimixtlsest of lactic

acid, polylactic acid and a lactate salt. [Q01 In .
acyh &gqtlctpqpuigﬁmé@tgsequg SRS Faﬁ%f af !W%dﬁﬁﬂq vitlgip the
sc@% e (dfGhe 1H\Yeerﬂfopor|‘e( QSMH%tlcQ%ﬁﬁh&?m’éybbh@m \atic

present as ffuid), a cation as ammo
acitl, miyﬂn;dtm:raMauma ldctatdrgblnmoni um  sodi um or a 25

Con.g@éﬁ]lo%ngru eP tgg%qlhgé]\% ngecd'lggtguﬁa rFthe comhposmon of the
invention (especially, once the composition is in present as fluid), a cation
such as ammonium, dimethylammoniuni, 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
lactate anion, i.e. in those cases the concentration of sodium is identical to the
chosen lactate concentration.” For this reason,' sodium lactate is a preferred
compound used in preparing a composition of the invention. If lactic acid is
used, no other cation (except protons or HsO*, which result from the
dissociation of lactic acid) needs to be present in order to achieve

electroneutrality. However, if wanted, physiologically useful cations as
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Preferably, sodiumis used in sonme enbodi nents as
counter-ion for the |actate anion, i.e. in those
cases the concentration of sodiumis identical to the
chosen | actate concentration. For this reason, sodium
| actate is a preferred conpound used in preparing a
conposition of the inventidn. If lactic acid is 30
used, no other cation (except protons or H3O , which

deseAbbd HolAncahoe %kés%?ﬁ'lﬁta'd@ﬂloﬂftd fhel IEti@ QL) ﬂ%@ﬁ’é akfd is
be present in order to achieve electroneutral

usiadhas activei ingrealierédn thehprsisenbigiveatioty. usef ul catii ons as

in addition, t

" acPATAL 1 soffer RiRRiRnR. FH ol ir¥Pirefon " tne

cOnSISHBrEF the [venBeiRSenh tHe eakd@of hBOK3N 2 fo saBut 1.75
enbodi nents, the cal ciumconcentration in the

miltneles iper Gieroef abautiing tnebout 1.6 milimeles p@ng@r@r abputi.3 to

ach 1 itifies od o el ARG she Eltg oG8 raton i
e>@bﬂjdtor]ab?)um1| 86 n‘mﬂ]ﬁﬁolégrpérlllt@f InltRisofenterbivds Meméd tiha the
cal cium concentration is _exactly or about 1.36

ter| fabRl cwhgar used diereinn withi Eegasft ©xihe caldumocaRcanteation
ty;'(i: gﬁl Iy fglalls aa&’éwét.c{ﬁ'\@@ﬁo%&.% Be%* Binfoidh regard to the

I um concentr means a devi ati on of _
0. 1 [0014PDIn2additibh) theecombas[naﬁhzﬁa]ayIa1$cad:dntan®rpota§3$um The

pr;%gen%& ok ppeehi Toechear it b gslﬁ'rpua?ﬁ? JiREupiT [ erdar to
pr%ger%égﬁfpdl&letﬂfae\)éﬁﬁh rﬁa@lﬁ@%@gmb@ Sﬂgg't%tl‘%ﬁt BRn HPERENic

reatnment with pertonic ium act ate
sodiumelacta’tesaimeeedbodomnmhﬁdlmbatsc ofpisi compositionhef the
ent t he. aSSI m..concent ration in . the.range
inyghtem, B ot Rn 6P BOR 88 T teranf ar2 tomd Aol per
litreO P@td%‘sldnh el es5PRy 6l Hillifoldd p‘é@ﬂﬂr@nﬁhoﬂbﬁﬁnbmtﬁ)dlments a
assi um concentration of about 3.5 mmol or about 4

pqﬁwmm ¢@q§ané'§§ﬁmqu at}ﬂ*—éf?eﬁ rf‘ét’ﬂ0| |0m atmté 4 ormeld: is presently
Q%ﬁ'leeql tlll?%lts t!—»? l’tnls ﬂgﬂéﬁt tha\m | e pgﬂte'\% ﬁ)’/"'l.l%rg% herein

regard to assium concen ypi calg

with c&gardttootheqﬁotasﬂum t:Oncéhtl%t[tthlybIcatlyErrneéﬁs [aQﬂbh&étldmof +
i\ddltlfn to the above-descri bed conponents, the
&e? MBAEBEor ding to the invention conprise one or

g A e e e N
coprpEsititin iaccardighiosthei mveation heonprisentonenor Eaerey anions for
prgwglngaglgg{roneutrghty for the calcium and optionally also the potassium
that can be present in a composition of the invention. Every pharmaceutically
acceptable anion can be used for this purpose. Examples of such anions
include inorganic and organic anions such as chloride, iodide, phosphate,
sulphate, citrate, or malonate, to name only a few. In some embodiments, the
composition compfises chloride as negatively charged counter-ion for both the
potassium and the calcium cation.

[0016] In accordance with the above disclosure, the compositibn of the
invention is preferably used as an aqueous solution.

[0017] In one particular embodiment, the composition of the invention

contains the above-mentioned ingredients in the following concentrations:
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accept abl e ani on can be used for this purpose.
Exanpl es -of such ani ons 25 incl ude i norganic and
organi ¢ ani ons such as chloride, iodide, phosphate,

sul phate, citrate, or malonate, to name only a few. In
sonme enbodi nents, the conposition conprises chloride
as negatively charged counfBer-ion for both the

pot assi um and the cal cium cation. [0016] |In accordance .
Wi th thea%gwo@@mh]m’é@pemér%efm@&tlon of the 30
Fnvention is preferably used as an aqueous sol ution.
[0017] Imb@né4mQMWn@a$9EF@Eb@d&ﬁﬁhﬂn?Khe conmposi tion

nr oai entel) - oiRBbEs ke ARBA GRS abou

1000 mi | Idpgat esoPaillihidies péﬁ[ﬁéﬁ&@dlunﬁ(wt 4 il i WD' €s
per liter potassium (K), about 1.36 mllinoles

If chlpdde isaveed as @@amterm forindla Potasiumiand ealeign, ptfé@ chlorlde

Cobggﬁ{,—%tfo%d%qm?g %éoii€7 gl oride is used as

aSSI um and cal cium the

chl go0118] Irc eimetindr’ @ialrtmulals énibisdimieatt the 7é.’ompbélhon of the
[0018] In another particul ar enbodi nent,

invesHiessi eardainef thee ahW@é’H@”’@ﬂﬂ%nmﬂﬁfbe'ﬂﬁe |n the following
tioned ingredients in the follow ng
C"@g%ﬁ% rations: 10 about 500 m|llinples per liter
| act at e aboab800 ndllimdlés pad Igsr aetaté t er pot assi um (K),

about 1@3?’%%:”%' ol esBé’i tﬁ}?@%%@% &imum (Ca), and

about 5 (Na). If
chlori dgphgt %%%mﬁn&%ggbg?htér%lé (@%lt) hyRpt assi um and
calc:lumlnt I ment ‘or1 de

concent akoubd0l mlltlmmd;esawurteﬁsddlumm(ll\la) [0019] In
particul ar e follow n

it EBRieRt ishibeh ¢ ZpuREeddh T i iifadsim Bhd Cagium gy dhis

enﬁ%ddlm@ﬁt QBe RAloridet®hcbAtABdels tAREWboBt 6.72améWI2
linoles per liter potassium (K), 20 about 1.2 to

1 4 8919} Hﬁbﬁ@ﬁh@épamlwl@r e@m@‘mﬁn;me follewvings goncentrations
arGusbl WhESchifiboditibgy sodium (Na).

about 500 millimoles per liter lactate,

about 3.5 to 4.2 millimoles per liter potassium (K),

about 1.2 to 1.4 millimoles per liter calcium (Ca), and

500 millimoles per liter sodium (Na).
If chloride is used as counter-ion for both potassium and calcium in this
embodiment, the chloride concentration is thus about 4.9 to 6.8 mol/l.

[0020] Yet another example of a presently preferred embodiment is a

composition having the following concentrations:

about 750 millimoles per liter lactate,

about 3.5 to 4.2 millimoles per liter potassium (K),

about 1.2 to 1.4 millimoles per liter calcium (Ca), and

750 millimoles per liter sodium (Na).
if chloride is used as counter-ion for both potassium and calcium, the chloride

concentration is thus about 4.9 to 6.8 mol/l.
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If chloride is used as counter-ion for both potassium
and calciumin this enbodi nent, the chloride
concentration is thus about 4.9 to 6.8 nol/|. [0020]
Yet another exanple of a presently preferred

enbodi nent is a 25 conposition having the follow ng
concentrations: about 750 /illinoles per liter

| actate, about 3.5 to 4.2 mllinoles per liter

pot 3862 Y EhnotrP Ptbsdntly f)ﬂeférréd NArhbbdiRIe® i®Q chinp®ition
cal Ci um ﬂCa_ , and 750 m’llinoles per liter sodium
haying) thedollowingraopcentsatienaysed as counter-ion for both
pot assi and. cal cium. the chloride concentrationis
Phus abal g eS aVe Rts; " 05211 Vet - anot her

pr esent Yo DirRlfiwolRharTROGSEBSiuS(Ka, composi tion
having the follow ng concentrations: 504 mllinoles

per |it dr36 adticoles perditengaleiumo(@a), per liter potassium

(K), 5zh436:40 L] - calcium (Ca), 504

il i m|5éé§§'é‘?ﬁ+'?%§?* ﬁ%&igﬁﬁ%‘}(‘}\&])%'e. 74 mi |l nol es per

|'i ter clalof insitmblésegeniitet @idrRle (Wedf 88 déuatet ioRabr K and
[ 0022] The conposition nmay further contain other

i ngr Jents, for 10 exanpl e, further physiologically

iy THG41 TR, PR IED 3o BB B fbin” offer, iROERLE Mor
exahmpl, fartherphisiologicall ¥ relevanpostidrisosushags ahsgesturh airrzine.

hosphate, in addition to such  physjol ogicall
Magnesiumt maythe peessnt i'%@eﬁ%’ﬂﬁ?éﬂ'iaﬂpﬂo‘?ﬁ %‘Puégra%&tuééa%é‘bom 4
i ] ' ' I 11y Faly
B e it e
phsiaggicalyofelsvdntabationsh as pindependénts frane thaiH2pesdenaand The

Na2HPQ4. | . the. h i i cal |
PheRBhadnaY hePdee b aniBBR BER, Friesamifie 4 bnopydrogen
orlditiydiegers pRBSYHEe! BRAMPBRY of siMtabR prRSKhatd 8akd8re NaH,PO,

conposition of the invention in a concentration of up
ando N@hiROs linmiesent ethe sphosphagerpispdypipallusemplayeghdn a

co o b BT B R ocbBPihe S b e
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.

[0023] 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 composition of the
invention. Examples of such osmolytes and oncotic agents include, but are
not limited to, carbohydrate compounds, gelatine, alginate, poylyvinyl-
pyrolidone, serum proteins such as albumin or mixtures thereof. Examples of
suitable carbohydrate compounds are pectin, sorbitol, xylitol, dextrose,
polydextrose, condensed glucose, .modified and unmodified starch such as
hydroxyethyl starch (HES), pentamethyl starch (penta starch), carboxymethyl
starch or mixtures of these carbohydrate compounds. These carbohydrates
may usually be present in a concentration of up to about 10 % (w/v). For

examp'le,,a typical concentration of hydroxyethyl starch is 8 % (w/v). If another
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are agents that exert an osnotic effect (osnolytes and

oncotic agents) and thus can further increase the

osnotic effect of the conmposition of the invention.

Exanpl es of such osnol ytes and oncotic agents include,

but are not limted to, carbohydrate conpounds,

gel ati ne, al ginate, poylyvBnyl 25 pyrolidone, serum

proteins such as al bumin or m xtures thereof. Exanples
onebtic BdehfBligh ‘é@@%@l‘ét}ﬁ@ ! EhdsRARAY e

sor bi t@o xylito dex?r(?se polgsglgg?rIéi%wﬂé%rlllyepr{gg%m in
argalmeus@uptmabwtéﬁwh@r&r%om fied starch such as

"YU B AR R ABR FBECERBR on
us@anhqhmdé@teev@mpwtﬁérapéhﬂ@%p@ﬂc&ﬁimdmatr@y %t emmple, be

usual ly be present in a concentration of up to about
used in thay reatmmnt ofex dliggase ar copdidan saleriedtfremimmpoyplumia
t
(R TRAURC e YERUEP nBafind, ohc¥pamalind 30 S8 G the pady of
ddctedsedt ypiupae | of bb@ﬂePtashTa) Joremayntisepsés) brwtdisolers,
% or 4 % [0024] As already nentioned, the conposition
organ failiren ﬂ%l%rﬁ"@aﬁmﬂé hersedynamicrdistrasy dugaei wegicst and

so 557 KBBSP4, by U8k SEToRAHIS dHE o o
omedataet’mbttbpemtlwpeatlhemnafr(ameatt herein in its regul ar

desi t|n te of  t y.of
dec&hﬁggd&?' SSme 8 Poskaprmtivedraimen firegied<lo the
us@r&‘ mof tHY nﬁ@h ltyF eaf?ﬁ@rﬁ JY réif%ﬁti@ﬁ‘d)‘f%ﬁema.
heno ynamc |stress ue to me surgery. The
Theoaql&matoaurbe: aaused by loe assedatast witk sunydiincof ineatment that a
erative treatnment of

/
palaif BAS oo UBSE o e aRBodPLAT oo (S HenhpPDe cosmetic
suP @gtdredithdpacdic 8GRy 0 hiiBe oii¢ ofevd IESRBORI bé idted that

e invention for treatnent or prevention of edenn.

therteéieémrt@ keatregted Qi qyaventedrcas slrgl hecadapendemmframnpost

' op%ﬁ'at \felet% e é:aﬁgtcgﬁlrbéérgééc?ﬁgtea%ﬁtﬁ SFc?éO’s%gj I%}I 8'c {Jﬂdltl?g such

aSSLb’LUBTWCXDlhdSH(hIO[m‘&ﬂher sa:urgmtqn Wbenearprmvbwnaaf @ocutst of
at ed, or

houl d, be d that ede to be tr
’(fﬁaé@ fgfﬁﬂg é‘PQcPrBt-e'”)mg’é T exarapiepBatimagp braip;igiury,
ort bﬁgﬁmqanu@n%u%naQe(%tl%f%éM FaireC %‘Hséﬁrg?%/c. drenous

tion such as bu or anot her con I on
mstEmend:wpovol um a occurs of extravasation of fluid

?Ejd Jﬁé?é]e. rq etr Ire"?‘n rToﬁdlmen pogp opérattlve lfreat’[rin((:an¥J Fsaidlrrlected to
the use of a composition of the invention for post-operative treatment (for
example resuscitation) of patients that have undergone heart surgery. The
heart surgery is typically invasive heart surgery such as open heart surgery.
Examples or heart surgery after which the patients can be treated with a
composition described herein include, but are not limited to, non-elective
coronary artery bypass grafting (CABG) or percutaneous transluminal
coronary angioplasty (PTCA), also known as angioplasty or balloon:
angioplasty.

[0027] The term “CABG” is used herein in its regular meaning fo refer

to a surgical procedure wherein a healthy blood vessel is taken from another
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20 .or organ failure such as (congestive). heart failure
or chronic venous insufficiency. [0026] Another

enbodi ment of post-operative treatnent is directed to
the use of a conposition of the invention for
post-operative treatnent (for exanple resuscitation)
of patients that have unde®gone heart surgery. The 25
heart surgery is typically invasive heart surgery such

patt oP B bbggrdf tReaeient (udoelyitheéSeqlorAgitE tﬁb”(gﬁ,fs’f wall) and

after which the patients can be treated wt
U&edrrﬁ@)smﬂséﬁhlctje&, towd aseynd rthenblogked @anamaﬁ@w In this

b P Rl of P Vifeel B R, Tatitiecd REEE st e
b[@(ﬂ@@ﬁhhﬁé Yhel E‘tT@ﬁ)and&ls&ﬁaﬂé@‘ﬂghﬁab@\m tiepbiaskag@rAs a result,
bal  oon. 30 angi opl asty [002 ] The term "CABG' is

bloee #andiiaw doi thej heart ayigce agalthi e term GABG ¢gmprises also

I I
e 67kl 5L St S e D D AR P grer
arélmumlrﬂnﬁdy Heiplediypass, arsquiirtple mipass sveddry. and  used
bl ocked, coronary

onstruct a d arouynd th
art 399281 hhefegn Q‘E’&g:é‘edﬁ raiso yRed digeBringiseragaiargheaging to
t [ I [
ref¥r! € SufgtAIT0E LU AUnicR R4t b TChdHEP i e oy blfed
towea:hthe, blbckéd aceacaialh IeffecIBd artery dermemesmmmtheter with

The t CABG rises a Ie.b pass surger
2 Sl BaRar o 15 BRse Basisel jiovih: Ber e ineipt o Ong athe
baMBbh prn?%@}:heé Ehé’b%ch&@%?éa tae tfﬂ“@gﬁ H‘@Irﬁla‘t’é@aﬁﬁs compresses
surgery. [0028] The term" 'PTCA" is also used herein in

the tdaqusy buidd-upewidening the aeeer forblecd flewi Einallyr theebaliaon is

By BT AETERE o1 2 B ect o art oty and then

as qooz% I?ﬁéditﬁir@ana% ivith ahé aBbl/e kitddickute Ahetddenpogiidrbof the
passed through the first catheter. Once the ball oon

'nYEF’B'OI”e%'PI é§U$ MspPBckesd Hr eF1ergfRcYH A5 hfor examplat &y, the
treHinenf Bfgf‘ q@@%gae(? Wﬁr&ﬁr@ﬁﬁn ané;#SL'&i]éQ d é%’(‘%uggﬁa f‘g debil below),

artery ["ow.
asdein a;t@dlt aind imtensivedcame RFGA. (ICL)) @829jelll msapamsrdarat efood

suPplenentant BasSe AL VRaTeEBeIG BEHSRET et gancy: cases

(| IOgSBTOe. 1eptli: Lsgeatnn.of ndfein s pegs of e
pharmaceutical composition of the invention for the treatment of a brain
disorder. Also in this case, only lactate and/or lactic acid and calcium need to
be present in a composition of the invention. Examples of such brain
disorders are traumatic brain injury, cerebral ischemia or non-traumatic brain
injury, metabolic disorders associated with brain dysfunction and
complications associated with surgery.

[0031] In one embodiment the traumatic brain injury is closed or open
craniocerebral trauma (CCT). To the surprise of the inventoré, 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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as an agent in intensive care units (I1CU) as well as

parenteral food supplenent for obese or

hyper cat abolic patients. 20 [0030] One therapeutic

application of interest is the use of the

phar maceuti cal conposition of the invention for the

treatnment of a brain disot@ler. Also in this case,

only lactate and/or lactic acid and cal ciumneed to
mBBniRSIEGAIth i) ife GRAMRRH tdhothbrduiticNSTbRER -foEIRRRMIRS an

of such brain disorders are traumatic brain injury,
ingreased #EPi schenmia or non-traumatic brain 25 injury,

and 108341 GREIERL B3R "t JaryMoPobat) oY ve

admnifisterea o REpdtidnt ehatrsufferd frombd AbR-tratinétic bRircinegdueh as
open craniocerebral trauma (CCT). To the surprise of

stltqlf@ ephoRldtlesien qr taxaPatienhdavingad matabeliadisprdar pesgciated
mﬁ‘P'HPQi L %‘QPP& fort gﬁcﬁ rﬁ’se'ﬁte e It Hﬂﬁo MnidPlSmhO I8 to its

S1 gni y reauce an | crease e I ntracrani

stmr@sssmemﬁ le@E)t, Whé dompositivau s théinvehtiot g ahstt useﬂut fornthe
i Nj ur but tFat the efficiency exceeds that of 10
t"%i'ﬁ'ﬁ’l“ &f anyniintracallulas) bsaiprrsma d‘sﬁ%@ﬁe@éﬁetﬁ@“@at'c or non-

traél}?ﬁét‘ftaﬁll%ﬁ %uerk!gﬁﬁbfd?ﬁ %thlé?)ﬁéﬁ‘%sg%l %Fred&%%%r r@vented

tion onp03| ron o I'nvent I on can
adm[6033kEradmpiesaofpeerdimvastilat disebbes sr commaay dlseases that
tjc brain inj 5 strok

catperbERtEChHG 1hg Gomnpaionar e nvitioh Atk dBurgattial ischemia,
calfdiae’ dRFuRtiDAC IcaFdiEc rid) vRsakar @¥RT p‘liﬂéﬁér%n of Wabe8s, acute

hepatic or hypoglycem c cona. Due to its strong
infagetion, dsaifehaictreperiesion ripjpsy, t drosoplicatipnsnyfearterigsclarosis to
aﬁégg eful for the treatnment of any (intracellular)
r{ tema caused by a traumatic or non- traumatic

br ai[0084) Ak Ythé arpskition gentrll @;@‘t”giahsarﬂi-bbﬁémlc effect, it
reduced or prevented. 10{0033 Exanp

capAlae Seased irthaiteaiment of a @@F'@ﬁfaii'iﬁeﬂl@efé%@sth@ failure o @ny
or §ntlf>%gﬁ§%svﬂf okt o‘?@gﬂ? lutrés.o fr@éﬂ%ﬁtlh ﬂd@rﬁut re

ocar i schem a, | ac unc i OR, car | ac’
notdiswitdchto cemgll fadate, dlver cﬁélll.u‘eain'eheart faiburee In |aﬂfdarmt II’OTS, for

exginls 1@ PEBTBIS T Fah 2o 4o dl, SHESK WoRh] S agd by heart
fafRERA/ ﬂ#e%rﬂ&b‘?f@& b¥th@%Rvémion) anti-ischemc effect,

It can also be used in the treatnent of a patient

suf @935y The coomprsitien lofitke dhvention 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 distress
syndrome.

[0036] 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 administration). For
infravenous administration the composition of the invention may be given as

continuous infusion, bolus infusion or bolus injection, for example. A typical
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organ. Exanpl es of specific organ failures that can be
treated include, but are not l[imted to rena

failure, liver failure or heart failure. In addition,
it is for exanple also possible to treat cardiogenic
shock which is caused by heart 20 failure with the
conposition of the inventitth. [0035] The comnposition
of the invention has also been found to be wuseful for

dailii'%éﬁﬁﬁkﬁﬁi&sa@% 8Nact&eNisOAbar 4.8 f&)eﬁBQWWB ﬁ?nmollkg body
distress. This acute stress may, for exanple, be

weightéiay o abewt 4 aleraboyiol mypelka body wsightidayows calculated

SR FT 8Bhy E PRDAG I8 AR B 1 or 0315 ol

0. 700 pigldactatarday The showrst has s esHsiderdl eaitalsisifbr @npatient
di scl osed here is usually adm nistered as a fluid. For

canhbe givehasiministgredsin enkl Witable dosaaed hrsaxamjeausing a
coHodﬂsﬂuohotr?agpééﬁtSHs &89 tb%ogsFrﬂkn @{;@ftgr?nl %mohnfuf up to 5

SdNi Ar et ere par ent er al

mmblllkgﬂ [entaspondingrtoedtanirkg bddylweight ofe erfon‘slactate solution or
i ntranuscul ar_or jntracutanous adm ni stration

a okl yelemsual 48%imik far a3 patient wih @PBQ&W‘?'SW et )79H‘69% can be
b t

co GRUPTAREIDR VR0 B9 nkO! SRS SOLHS! RYImEp for

exdaiply, bax¢Msmdﬁ3ag®st€ﬁpdraMaatmaﬁmeabmﬁtpad;[eﬁtst @ftebaardiac

sufgadyy Bemaativene, Bt saition Wit 2 JRctate ahceRratge.yr 2500

: mr\‘\SIII‘HEF rlgfuség kh erﬁ)lﬁﬁttd? 9. msl 'Tﬁéta{éalclﬁglttﬁd?a\x/e@ht can be

00 nol | act at e/ day. anbunt
adnn‘sm@tﬂfeﬂ dayr wtmmpuabnfelsm wahqmaab@ﬂtZ 5 hmms kﬁﬂslegﬁow nnfused

vl 4 48151 472 e PG gy BT e, o

arm @it f 6 maid| ERatelkPbodipwelyh? coliPalss el adminkteiidhybolus
to 10 m/kg body weight of a 0.5 mlactate solution or

injgctiast asm@oa (Fedution wish arlagtate aor,!ﬁmt'@ﬁpnmft $0Q0 pyngliter. in
th.%’gé%% eggnﬁfl’é gaﬁb@& in %ﬂ&h fooéJé 4 1'4”[{H3<ﬂdsu§he%p@tc9ate

osin exa
sohjtiosaenotﬂldr bpognvenp’enr at |pat1em1r eaenmwttlrmé qmioidenf sl Zaftioers. If
i1 f. a splutio

pof A alEs IR it s SuTPOsitN ShiRg InpeRm ocs adihinisiation

is grﬁp%}regfmgténml |l actate/ kg body weight can be
adm ni stered by continuous infusion within about 2.4

houl@03%]Adet dmentions fiwdher velatgre tbs alaethpdf of preparing a
ph%?r%%gglﬁtlcvéﬁl tcrcl)n“’flposot on congar[lllnnafZg& tlégéOOd fmiYHn?&]SQ ’petrhffter of
lactic acid or the lactate, 0.5 to 1.99 millimoles per liter of calcium and
optionally, if present, also 2 to 10 millimoles per liter of potassium. This
method comprises in one preferred embodiment providing respective amounts
of sodium lactate or lactic acid, calcium chloride and optionally, potassium
chloride and dissolving the compounds in a pharmaceutically acceptable
solvent. [n this respect, it is noted that the ingredients necessary for the
preparation of a liquid composition of the invention, for example, sodium
lactate, lactic acid, 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.
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~ solvemt.tfed examplﬁ ateowe@ Bixtye cfoatat

15 amount of 5 mmol | actate/ kg body wei ght could al so

be adm ni stered by bolus injection using a solution

with a lactate concentration of 5000 mol /liter. In

this case, for exanple, 5 bolus injection of each 14

m of such a lactate solution could be given to a

patient over a tinme periodldf 12 hours. If

polylactate is enployed in the conposition of the
AdcﬁYtﬁHé!yoﬁ %ﬁérﬂllac%@iﬁbé‘l' 8drhpbsiasn c%%ﬁrﬁslr?g{ RARARN 6 fhctic acid,

rout e. 037] The i nvention further relates to a nethod
angk cqimsprakandgomlorpﬂtaﬁlmb@m addﬂtlonairrpg@duerﬁﬁ suomeaipstagsium

or oSl o8B E ol i i BlmaARd fufi freoope o

thé PrésatnimvshtiopPIn somkl drcunist@Re fdr exdiridleiftstord@e room is
mllinoles per liter of potassium This 25 netho

lingtasarit Jeight reveneber eff advanfagabledprenare pd osalidi Ayxture of the

coffirdEis BF 7 e dhitn, B e it ol Sl pigPls B i form

theredf Briy ahehredded. conpounds in a pharnaceutical ly
acceBtabIe solvent. In this resgect it is noted t

t he [PP3BLtN RindDIReB¥RY SUable CAmBINaEPR 54 cRMPONNES tfaat Vield
2 ChAGRGRRER B Plshof R b8 b Yol BPPhEoayo e

comncmtmmnf tid amveshtiona froalesantpie ma xenin pesitiaolcadsbeamiepared

o BgHBPE. SouIRoiai SRl chBride (ot s i PPNl

ottﬂssfi‘ufﬁ%rﬂ(ﬁﬁe | AhcheRtlely o Bdlturelsr ceﬁéﬁﬁﬁ'{ Rictb Ysodlum lactate,

rnmaceuti cal conposition conprising |actate or
arldamtlcmaﬂxn sadiunaniblodee ciourd glan deoyseadoioalprepatingoa anmposition
dd tion redi ents such as potassium or nmagnesium
eBFF’St%'ﬁB] ﬁ‘a agent) in solid formis also within

t he [eowpmé sd[mtpt‘éﬁ% dr@ngmatﬂ@ phdinfRBtical acceptable
ci rcunst ances, for exanp e, if st org}ge roomis 5

B qrbor}gla@p‘@(qult such
(%(Haﬂolmaét[ ot_,ﬁagfthléré%lve%?ﬁ'g)gﬁ‘lg%%lé)sfé)l#@ﬁecgcg@o [P(%brﬁg in

Inventi repare

pavl‘idzlyan/!ﬁfethenmﬁ#mhltlc[rﬂi&&a]a sbeclﬁledrmnmhrﬁs 'Eymcallys lﬂné abllvent is
¢onbi nat.i on of oun s t hat Si
deigR)s %"Pﬁied%,fﬁ ‘ﬂ %Pré‘&'ﬁ}/%g't‘%ﬁgdﬂ’?t@% QHQW ?FgWh'Ch

is { &&e Iéofgfoghét)rﬁﬂcéﬁtlctahea&iﬂ&ﬂﬁﬁé’nThgofluﬁX%Hm sitn so

conposition c repare rom actic acid, sodium
preparedt gan bal tedated o‘httbetr er exampl@d@y haaﬂdsbptwaiml oKy sterile-

flItEaj}o%isjﬁ &gﬁ?a&{@msﬁggp ﬁ{%?&éﬁ%ty AR exampre o‘% a preferred
solvent/pharmaceutical carrier used for the preparation of the composition of
the invention is sterile Water for Injection (WFI) as classified by the United
States Pharmacopiea (USP).

[0040] The invention is further illustrated by the attached Figures and

the following non-limiting Examples.



10

15

20

25

30

and optionally sodiumchloride could al so be used for
preparing a conposition of the present invention. 15
[ 0039] The solvent can be any suitable pharmaceutica
acceptable solvent, for exanple, water, or a mxture
of water with an organic solvent such as ethanol, as
long as this solvent is abl® to dissolve the solid

conmponents, in particular of the conposition in the

Exéifiple: IEfficieRuahd. Sdiety ot Hygeﬂﬁuéq_étﬁﬁie Balution as Fluid
€l oni se stngle or dou ISsti11ed or
Reﬁusmtﬂwm pCmnnﬂred mﬁ_ﬂﬂgﬁugﬂ;umgﬁgﬂgac@te in_Post-
$ : apphLi |8ns The fl uid

ec—further, for

exaqodm] Ayrdmi@tn@écﬁr obembevrstody s idafried idut riat breter to
before adm nistered to a _patient. An exanple of a

asgess dhe cefficaey wast skl @hc yPerPnisalactate calsignt sontaieing

SO t@iﬁ?{ﬂa %{h\f% |6rt11?|—ﬁ’_? érb{]{kg?% tha Ii% %_;é?%tté gﬁg}sﬂshﬂwd

reé;!aniteclon 25 nshiatalrs hlbmc@namueata(bluﬁf’)n pbePEABG @atients. The
invention is further illustrated t he attached
comwt@ aithe uske RiBoetnl-Agaios: gwe# bEIRW. Exanpl es. 30

13 dg t e i :
ol [PUAZPLES OB PRUOARCa08] PHOL78, yedtP o' ARRile ChRd G
(lCMb)JIwhDeMelﬁl ingeedsofLfiad aesusaitatios twer€ABBudEn iro thds wtudy. 230

o PSS, UL PR RchEDBel e b SBhEeE, g0

pattlaﬁtsefréhﬁﬂfby HRNGoBRf &t 991 pAtidMP $iohn? thé FtLa‘ghﬂh? 22 patients
cal cium containing solution of the invention (HL)

werenpthdsawnaiue tRi prgtacos vickationt 8 patientsasom thiedHL group and 16

frog S RbaEP: dRecB B hRE S P et Rdeglauts of the
paﬁbﬁ&&dre%dnﬂﬂbﬁt&j irsTableen bel ow. [0042] Post - CABG
patlents ed 18-75 years_in intensive care unit

ients Who r\r@éa ebgible (ragivaskgRarions astate r3§|Ut|0n to
w;agé rﬁgﬁﬂoéé‘ of igs nﬁ%ge{%dafi%}e% rﬁrﬁaéﬂ ﬁmg%rmgcégfy %éeﬁ"ammal

| S purpose: S wer e “anal
doset b"em)s rrﬂ/tkgnrbd)diye weiglor over dinel B8t pat heurtss pbsEGABIR iRlthe

) thd d t
intingivaicege uRE (TP Wned TR gRsL RSl g4t pesaet. 76 56 Hurgroup
ftth€ Rld P Was glhﬁ:vé’c?"t@%rdﬁﬂhisfeﬁ' Ao RASRYIsRRch (HES) if more

haracteri stics of

_fluld required and the max1m_um dose of hypertonic lactate solution has been

reached.

[0044]Patients were excluded if patients underwent combined
operations, required intra aortic balloon pump or patients with severe
arrhythmia (VT, AF rapid response, heart block), severe haemodynamic
balance, severe bleeding or re-operation. Patients with hypernatremia (Na >
155 mmol/L), severe liver failure (SGOT and SGPT > 2x normal value), or
severe renal failure (creatinine > 2 mg%) were also excluded.

[0045] The hypertonic lactate solution according to the invention used
in this trial was a solution with an osmolarity value of 1020 mOsm/L in a clear

colorless glass bottle and with the following composition:
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15 patients are sunmarized in Table 1.

[ 0043]

Patients

who were eligible received hypertonic |actate solution

to a maxinal
Lactate to a naxi nal

over the first 12 hours post-CABG in the

dose of 10 m/kg body wei ght or
dose of 30 m/kg body wei ght
i ntensi ve

Ri nger's

care unit (I1CU) when flui dl4esuscitation was needed.

In the HL group 20 of the study,

it was allowed to

[,@Q}@Umrﬁter nydr oxyet hy
requi red and the maxin

solution has been rea

SUaRen FES) 1T nore
um dose of hypertonic |

I UCBncentration

act at e
chét 00900&4] Pati ent s wer e(mmol/l)

SPAG Pttt eF S50

|JCI

Dol s S E R 58 ot |

S

de‘ibsd 1'960mI

V‘(a ﬁ)nal SO exclu
act at e sol ution _accor

severe 25 arrhythm a AF rapi d response, | heart
bl ock), severe haenndypham c bal ance, severe bl|eeding
Potass'embﬁhloa’deon Patl ent 9. Wgh hyper natrem a Na4;92
nnnnnn SCO- nad <
\J III 1. C I I V 1 LI ul C \UWI QIIU |
\)%r"ﬂfl‘ei(é%p seve Q?@Hal failure (creafi i ﬁ)’@ >
e nypertont c

ding to the i nventi on used 30

inthis trial
of 1020

¢l ear

was a solution with an osnolarity val ue
col or| ess gl ass bottle and

Thig thyPerenico W‘-‘@%‘an@&%%b RS j asminisiered nirayeRRHsThtawah a

ceﬁ@%@f@vh rt)e éi?@aflﬂw(angd\ﬁge m ir)ﬁl)%(g @9@& %Aérﬁcé\?érethéoﬁrst 12

holBosaSS| um Chl oride 0.30 ¢ 4 02 Calcium ChI orlde X

i 4RgRIA oo 6 Jee e

te

BOgH?

E-@Pt?ﬁém t@gdﬁ?ﬁlget& gattle of the

folldwmg\ééﬁﬁﬁﬁtbbrlt\}%@t!g@d as cePipdrdonyei n to a maxi mal

vol une of ho

dy wei ght

aover the first

12

Irrgfedﬁnt5 [ 0046] A.

reAd}DLminOQ@ lﬂ_nger

L £&eongeantration (mmol/l)

~f
ULLIC O1

S@él ULQCF tlﬁlnl &egohlced as¥ conpari son:

bao £
LIIC T

o1 i_uv'\‘ﬂ
| ngr cﬂﬁi%ht
)

SOORMMERIOHdE N - (onceligation (nmol/ 102
Potassium Chloride 0.30¢g 4.02
Calcium Chloride 02049 1.80
Water for injection Ad 1000 ml

The Ringer's lactate was administered intravenously to a maximal dose of 30

ml‘kg body weight over the first 1

2 hours.

[0047] A ready to use hydroxyethylstarch (HES) solution in plastic

bottle of the following composition was used when the maximum dose of

hypertonic sodium lactate was reached.

Ingredient Amount/1000 mL Concentration (mmol/l)
O-(2-hdroxyethyl)- 60 g

amylopectin hydrolysate

HES MW 200,000

Sodium lactate (50% 448 %
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Sodium lactate 3.1 g 25.4 Sodiumchloride 6.0 g 102
Pot assi um Chl oride 0.30 g 4.02 Calcium Chloride 0.20
g 1.80 Water for injection Ad 1000 ml The Ringer's

| actate was administered intravenously to a maxi ma
dose of 30 m/kg body weight over the first 12 hours.
10 [0047] A ready to use hi&roxyethyl starch (HES)
solution in plastic bottle of the foll ow ng

nposit1on was uged when the naxi mum gose of
hvpertonic sodiumll actate was reached. [l ngredi ent

SAdﬁummt:h]bﬁde mi - Ccncér&gati on (rmol /1) 102

onoect i n h\lnr r\| voat e I_IEC

PRURS80) GOBTGBa! 'um|aét3§tif"('56%"2‘hé % 1 1o " 4P%) sodi um

[ Sl um Lnl Orlae 4,02
cﬁgﬁl@ﬁu@nﬂ?ﬁ?%}(?ww 2 22 g 1.50 Wt oy 9%

Watpeforiirgectidth 1000 {m AHO@®B]mIThe efficady of the

solutions used inlthe study was assessed _hy: 1

Henodynam c st at us (Cardi ac Index (Cl), Mean Arterial

YA Breac) AT E SRS (SIS hRea

byCentraI Venous Pressure CVP Pul nonary Capill ary Wdge
Pressure % Heart rate (Hﬁ 2. Body fluid bal ance
(I-d@mﬁayrgﬂre@tﬁa us t{ardiag |ngdex (Cd sl\égan erigl fyeasirge(MAP),

P BF RS SR RIBEIAIRA AR PV S PO e Reisoncs

IndReon GBWVRS), L@emtmleVebd)mmd’rpsmd"ecCVﬁ’mdDIdeeﬂry |Gapitgry Wedge

PSSSLHE B CAPS 4 e (RG! P! © drug utili zation.

2. Body fluid balance (urinary output; total fluid losses including urine,
drainage and hemorrhage; total fluid infusion including hypertonic lactate
solution or modified Ringer's Lactate, blood product and other fluids).

3. Reduced concomitant ionotropic drug utilization.

[0049] The safety was assessed by: 1. the laboratory parameters
hemoglobin, hematocrit, sodium, potassium, chloride, calcium, magnesium,
lactate, and Blood Gas Analysis (pH, PO, PCO,, blcarbonate) 2. Any clinical
signs wh[ch the investigator considers significant.

Statistical Methods: Assessment of comparability between HL group and RL
group by either unpaired student t-test or Chi-Square test or by a two-way
ANOVA for repeated measures followed by post-hoc analysis when a

significant difference was found within the two groups (Statview).

Detailed description of study set-up:

[0050] After surgery, patients were observed in the ICU. During this
immediate post-operative period, patients were filled to maintain the PCWP
between 12-15 mmHg and/or CVP between 8-12 mmHg by uéing either
Ringer's Lactate or Hypertonic lactate solution according to the group to which
the patient was assigned. Treatment was administered according to the body

weight, hypertonic lactate solution was given in HL group to a maximum dose
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[ 0049] The safety was assessed by: 1. the |aboratory
paraneters henogl obin, hematocrit, sodium potassium
chl oride, calcium magnesium |actate, and Bl ood Gas
Anal ysis (pH, P02, PCO2, bicarbonate). 2. Any clinica
15 signs which the investigator considers significant.
Statistical Methods: Assesdivent of conparability

bet ween HL group and RL group by either unpaired

ofSULrﬁﬂQ% BW f&sip @& 1 ZhbulipesteCABS arl Ringe st tateYwvas given
repeated neasures followed by post-hoc

in E%Lagr@yupstom mmum desg ptaBmIdia BYY @?fo% sigilarfdyliation. When
tndRldioAbsY & MipRcbieS 1ol sofilplchis faghpa. t wes

pepaiticentodnfuseeHEd s casslof Petdssity GPmdtainigg flbidstherapy.
i mredi at e post operative perl od, patients were filled

to heHtlFes tcm,ermcaweme ptandardizediigean Aririabessure
t Ri
W‘%? ﬁﬁ)er&om c%%e sof ut i o%ci\rﬁt& n@ﬁﬁ%rfﬁéﬁéb@t@ or

notepindpluine tdred patliiorie vers ratss@lgmﬁ*ne 'I'(IT\ETEG)TmheNvanecessary

admn stered according to the I
Hemgeglgbip %PG@“W'%M‘% \IBﬁ'”FéH”‘ﬁi %TPHV\E q Lee‘{r’ﬂﬂgnntlﬂg‘)d
/
traﬂgﬁﬁgﬁgggﬁsﬂé&gﬁat@%rﬁé\é %’cﬁ%ﬁn& BtHet Hégij%(ﬁ}/r%% ﬁéﬁeters

wemxnamtmd@d; viftif metiomlc/ag;aIWV\iaaoddaMrsrahdlordlumdaresmsmtatlon

ol B T eSS Rr LS RSO B0 e

sp@f:iflﬁ%?%‘b‘ﬁ('s? Yof Ahe HRLEGS. AF Y Wﬁtéﬂdé' G tdhgsePLWP dRPTUP were
Post-operative care was standardi zed. mean arterial

reachassbuteCl was stilli belawnd 8 leinitee andbegueaenes of tow Systemic

VaebBE G AT T Ry R R e Es Sl Rt T SUR s

huggommﬁmorn@twngﬁ and SV R edsanerard, débutamii wawgi\han
ood transfusi on when needed. Cardiac index an

ot hd® %W@'ﬁa‘?@ﬁ’ﬁe@@ gIugkng: h%ﬁnFQEHQdR\)VI ghstolic,
did<ild éﬂd: AR Sairtei\(f%?oﬂfés%h% Sg\ﬁﬂﬁé aﬁ'éilélbdoumut, vascular

resuscitation, fto actount the overa
resistanmody canirgl bahcmsc pre:a‘surm ¢ChRY) i amd QuhndnaWecam'Hmyi wedge

PréFRiTOV GiFe) WeERHAPSSER WheRRaGtTe) A5kieauToths TCU and
mahitdred"8very hber mret%%niﬁﬁne&ak@w Fo%fERErEs a\»{a&ﬁéh@ft the 121"
Resi stance "(SVR), Norepi nephri ne was given. However if
h. Raramesers such as cardiac index (Cl), systemic vascular resistance index
(8VRI) and pulmonary vascular resistance index (PVRI) were subsequently
calculated using standard formulae. In this regard it is noted that due to the nature
of patient management in ICU where patient stabilization is of primary importance, it
was not possible to obtain hemodynamic parameters immediately upon arrival in
ICU and before the administration of any fluid as baseline values. The earliest
measurement could be done 1 hour upon arrival. Within this 1 hour time, some of
the patients needed to be already gi\)en fluid (51 in the HL group and 48 in the RL
group), hence in these patients measurement at T1 (hour) could not be regarded as
baseline. In the remaining patients (58 in the HL group and 51 in the RL Group), T1

could be regarded as baseline values as described in Table 2b.
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15 high, mlrinone was given; and if SVR was nornal,
dobutam n was given. [0052] Henodynam c paraneters

i ncludi ng heart rate (HR), systolic, diastolic and
nmean arterial pressure (MAP), cardiac output, vascul ar
resi stance, central venous pressure (CVP) and

pul nonary capillary wedge 1/hressure (PCW) were
assessed when patients arrived in the ICU and 20

NDONI[HE5FASEVeTBY oﬂ@#rrefe@fant olbgBBdpatnétels Welr8deisined

and then at the 12th h. Paraneters such as cardi ac

wherdestignts )coms, itethe 1Gksand dhen @s&i@d 4 Adwoura gdterwasigrusging

oIS RN it e A PR PaGERop H R Piddigre) or

thé Resouis(Na'd N I Ci'scath (Né“"t WRE™, clmztatte) lirkess. MeUtiémo@ibbin (Hb)
patient managenent in | CU where patient stabilization
anrdshedsmatgeﬂtréhlﬁ)walwtttaﬁ%%howﬁ veere\@lso maasyeed; total wedne and

ameters inmmedi ately upon arrival
bl?%@%?andg%%ﬁgarjgotﬁﬂg' adm ni stration of any fluid as

basel i ne val ues. The earliest neasurenent coul d be
one hoqr upon arrival. Wthin this 1 hour tine,
Ef pati ents needed to be already given fluid

Hé,-ﬁ.], Rahilg dffec@sOup and 48 in the RL group), hence in
t hes patlents nmeasurenent at T1 (hour) could not be

r eg 004 Thergdvasmvel sigaifichnt tilfbremeannmhagsepm i Fambedy(rEdnic

peraetiie cox B oo THVRD i 0 G G EeRDBR uin i iR aiamic
patdmeld?d it th‘e‘?\(/ﬁ{cﬂé &Ret 6! pErtsbivdregdbsakrved over the

paraneters were determ ned when patients come into the
imnadiaiel li2hbn pestaperatize petied indhedch-asiollows AP BYRI, PVRI,

s B A Sk 1 (o 88 ERFTE 8 g o

sn%&ﬁtanﬂ?cﬁﬁé@asleldnﬁ(@ <'Uleobﬂl)TDgIerOIdlln(dd®)o@e@mbs for fluid

matocrit (Ht) values at these hours were al
reshssdtahtien) 351‘%‘?]5?‘5 dey inotrore/ Vﬁﬁé‘@@f‘?f’gﬂ%m&ﬁi@@dﬂ@'@ reached

in BRULRY arid LL @Gk S0eets, SHRPCURARE PG S1ELSyred 1oVP, and
PCWiR){Yable T andélfatrie&)e,ran‘tmai gpessure (PeBle 23 & @h Table 2b
ShERRE sihgh "Sidicaht PR e AU (el | BT amic
paﬂa@n&érsp%&% alhikg !ﬁ\%ﬂlé@%é\tnbééﬁﬁné Qs fop! élpﬁ@mo%mlc

SVRI, PVRI CVP ‘and nificantly decreased ﬁ
pamneiemgrem sameiin Hbl ar’dvﬁilngrqups) and HR (Table 3) within the two

groups, it was however seen that the Cl was significantly higher (p=0.018)
in HL group as compared to RL (Table 4). Since the calcium concentrations
were similar in both the composition of the invention and the Ringer's lactate,
the increase in the cardiac index must be attributed fo an (unexpected)
“synergistic” effect of the hypertonic lactate concentration and the calcium
concentration used in this solution of the present invention.

[0055] Since several patients from HL group received HES infusion,
conversely to RL group, the hemodynamic status of the subgroup of patients
according to HES infusion was analysed. From the comparison between
HES+ and HES- it is evident that CVP (Table 14} and PCWP (Table 15)

were different, both parameters being significantly lower in the HES+ group
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15 significantly increased (p <0.0001). The clinical
objectives for fluid resuscitation as well as for

i notrope/ vasodilator adm nistration were reached in
both RL and HL groups. Despite simlar cardiac filling
pressures (CVP and PCWP) (Table 7 and Table 8),
arterial pressure (Table 28 b, c with Table 2b

showi ng that significant differences were observed in

asaédmpéréhet@m@%mcaqamméeapeiOSOW%ﬁﬂvm 098I RRpectively).

npl 1 es that baseline values for all henodynam c
T%imt@sﬁhat &he pardiaediling pressvwieRwesedapsy imiae igroup of

oo A e bl il BB, 50HRR 15! oS pRGUCHGHS 3REF tne
maimap lesd Qﬂmqieed:rﬁ@ [ddtafel sblugion) allSved avdd eeachad (HES+)
concentrations simlar in both the corgrpoy tion

begide He .smmﬂﬁaruw t%ert M@Fhlmghussglroa&pt gaven bgth geoups were
i 583EoBHFIE 36 OO 98L 4BIhobi et ERPAAASS oo
asl zsested chyn@bﬁtal:ﬁendr) amddHRh(éI' abde dommasqdanat:alnatthese two
orbi o i, St e heliont A s WSS ey
be'cﬁ[lgé'cﬂ’”l eYP emRePwp Shd chﬁ%éca‘d%% &€ E'te? cardiac

status of th e subgr oup of patient accor di
funE®d n. nMeseavernwabeafintiyge of ﬁmmtﬁb’ﬂtomesb&) bmgméless

adgEpa Tae 8] HER I beeRcenine Javal Aosisiarts) @Bikivag in

HstEfUEﬁ tsCHY bé’néeﬂiﬂﬁndenoit hepdtestiic 4 6tdke ]38lut%$1 iHAEISA G8ther
S- since baseline (p=0.006 and p=0.02

tharteuse EHBS. This indicates that the card| ac
filling pressures were lower in the group of patients
where it seemed to be necessary to give nore fluid

Baly Ruid ba&langexi mal | oad of hypertonic lactate sol ution
all owed was reached (HES+) 5 beside the significantl
P ORHIS N PR PolRoVEd o Babh Tyido GAENABE. K 414 L

B SFREELGRAELRSLs (L oo 2 1RARI B g

inftdgtoh '(thiger'sdﬁctahsorlhypettomallactatetdmdm-nt bloodgrrodipats and HES
He

whet e, B8 RISETU Beiceviotr ks eps iR s Wl T bosses)

UrinﬁﬁﬂI 69&5%? E di Caribo tdtsinfbid qassr-%bﬂ%lée A7) toher ihe%@' ™ first
simlar PVRI (Table 13) es addi ti onal

posmaetm hotirsHEGra nefi :ﬂml‘é@rﬁlmﬁ arget (paRd5) e bpth gnoops while
T4 8 il 6T el T RSP BT S  FLAR e
to RL since it was almost half (1319.70 + 71.30 vs. 2430.35 + 122.61 ml/12 h for
HL and RL respectively, p<0.0001) resulting in a significant negative fluid
balance (-793.40 + 71.37 ml/12 h, p<0.0001 versus 0), contrasting with the
null fluid balance observed in the RL group (+42.71 + 114.73 ml/12 h, NS versus
0). Hence similar hemodynamic status and diuretic effect but with higher
cardiac index were achieved in HL group as compared to RL despite a much
lower fluid infusion rate and a substantial negative fluid balance, thereby |
demonstrating another advantage of the composition of the present invention
[0057]As already mentioned, HL group is not homogenous since some

patients received an additional infusion of HES whereas others did not.
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than the use of HES. 15 Body fluid bal ance [ 0056] The
paraneters involved in body fluid balance in RL and
HL: urinary output, total fluid | osses (urine,
dr ai nage and henorrhage), total fluid infusion
(Ringer's lactate or hypertonic |actate sol ution,
bl ood products and HES whkh used), and total fluid
bal ance (total fluid infusion mnus total fluid
THePSPBAS )t-wad aklal @HYWﬁéﬂ'i%lﬂtthé TRl daléncapdrdmbfrs fald¢b¢dmg
| osses (Tabl e % over these 12 first postoperative
to i ﬁybg@ues @6 liskeshicr HE@ninfupian erf ratefiotaf pbltb)utbﬁb'ablﬁ 21) was

SISO HES, iFBGH (SArbS) b WhaR SR bl 2¥Pas
sltghtlw Ga[thbughss@hlﬂaaﬁtlyh igheriB1AEDS: af lcadfipared RABESESgroup
HL _and RL respectively

(pr%QﬁDl .F@tal ﬁluw ﬁ‘r@ﬁpm Jable 1%”@aW?S/es'gm'tﬁ@t'iSﬁ'ﬁﬁégcﬂ:'gé)[Es*‘
cohé)é?g’d #OHES! \]&1 §ﬁ8ﬁé 1759 \%<f)6 gﬁb £1% Lfﬁl/‘gés h respectively, p

rasting nul’l ance erv

< 0.060R. Ay ampnésq%néé bdd.yﬂffll?' d bdldrice (TabS24epwas essiegative

e simla us. and diuretic, effect
DR h &6 RSy A% Ot 03 G e 4dA ot 1 (-0 M2
Sp & ed to RL despltearruch | ower fluid
re%]é%tigggn r;qrgg);nd a substantial negative fluid

bal ance, thereby 30 denonstrating anot her advantage of
the c Pt pf the present invention [0057]As
C%mﬁgﬁﬁ@ﬁwgﬁﬁ atigN 4y oup is not honpgenous since
SO”TOOSBI‘Po%ElbﬁeFa&%' ¥8fk aPas O rbfuppaktdrbrszen ©f n'TEﬁtaln
whereas others did not. 19 Therefore it was anal ysed

megreareriak pressure betweem6e 3 SRy Sloawiibreithey dapemine or

rofofifihite.ang Sl of iESulReitie Y o8G5l Ro patien

reqiites adrefdlr®d Q8mimstiation n@bmﬁaﬂsbhtbétﬁ@@neHZ?énd/\Rt group
slightly, although significantl hi gher in HES+ as

shewRp i@ §ianiiqant differenpe segamend o nuiTes| oft pafiedts receiving

oob{f4ng: (ERbRoRA 158, SEhRRLY RS, Hiiover
mlhtmdﬁe hvasesgacfbamidyyessafrequénﬂ)ﬂ)@ﬂs}ad iAdHla gomlmsﬂmreﬁtegroup
efpatsus,aoth. o A0S eteCordndl s Draasaon 31 hegventn can
alsblBe Q@ewlﬁ Jeﬁdé‘r td RYURBE th¥ Gﬁd)‘mnif.%’u‘é’ugn Qﬁ’)not?&[c drugs such as

Concomtant Drug Utilization
milirinone in post-operative treatment of patients.

Special Analysis to Evaluate the Effect on Cardiac Index
[0059]Measurement of cardiac index (Cl) like other haemo-dynamic
parameters were done hourly beginning the 15 hour in the ICU (T1, T2 etc). In
08 patients (48 patients in the RL group and 50 patients in the HL group),
fluids were administered within the first hour in the ICU, and hence in this
group of patients no baseline data could be obtained before fluid
administration. In the other 109 patients (51 given RL and 58 given HL) here
fluid was administered after 1 hour, measurements at T1 could be regarded
as baseline values. Presence of baseline values is important especially to see

the magnitude of increase of cardiac index by fluid administration.
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[ 0058] Post-operative care was carefully standardi zed

to maintain nean arterial pressure between 60 and 90
nmm Hg with either dopam ne or norepinephrine and

m | rinone or nitroglycerine when necessary. No patient
15 required adrenaline adm nistration. Conparison
between HL and RL group <bwed no significant

di fference regardi ng the nunber of patients receiving
dob 0 @60 Jrero i Tk I26C BT nevigeet that epitin epdlpd dave the same
respectively. However, mlirinone was significantly

bapglire ralupgenthis QISS@dVatW”HLm@kQﬁJHﬁth%‘dleéﬁit&Ip in (thig” study
9
(rVEERAP, 3 Hhad g o SRRl 2 OCRES AP il e

coadusivnst ofatfficacyfaricneafetpiparametss subeslmnbed eiséwhemane this
i N post-operative treat ment of patjents. SpeC|

repgrk| Wisthis GEPuR, ngaswenmant i cardiagndgx dn suib ﬁﬁa'é‘%“t hours is
de%@@én% d*ﬁ??n’ég f@ggwggéaﬂh%ﬁ% bﬁ@% iah&d KAH)@ Wi $Epeated

amet ers were one
méreyires igageta e taltuehafud.44a whldae bﬁé wa'y an‘élys&t gpve lvalu&Bas

shBfin, ol abiogs b AINOUEN 2Ry ABPES Ji Sheated dicas Tk ShoRS 2
nohldighifiét’p Valub hﬁ‘or‘n%e #a¢ Atlﬁﬂ/éearidlyélé”iﬁfvasgleﬁﬁptrgt there is

patients no baseline data could be obtai ned before

- a tougistenhdendenayr ﬂtatomtlan’hs traeewmeHLleMamt hadta Kigher CI

coflpiad cfon Rf o HotE"aZh) e dirdidnber eindS reagh statigtical

ag’rﬁﬁﬁn@éCtp-@SJd)aS'Phl'sﬂ%d\a@ilé’r?%f skitRsieaC sigAfficBAsS IcoRfbared to
values is inportant especially to see the magnitude

theyoveralr aaalysist ot 2P8i patiantaishoby eailicd indhe impechof gmaller
saal le 5E268le ﬁ{) Mtg éblb52§Yi' g%% {J%Q%cr%ggg of cardiac

oups ave ase I ne vaIu hi s ObsServation
lndmmi cesphkat to bade:lmezaalueﬁ im HU brcupstviitky Ta(blmx’zel depicts dhe

| arge group o atients) were ffectl and ort
sapjecforcBh c@'ﬁ‘é‘P%ng ﬁ? aE it 3By werl stalistically sgnifieaTtlincreases
coRfpRrEd l?@%@ﬂ) éhﬂet\nal ges) K dr- thanE a%egdhqq[’ 'group

asur enent car | acC |n ex in su sequen ours
(beteeeni (médtq a STa/base hitther Toao pargd AvaRY sgroupf (0\/134: |—aa_c5(3) The

diftraee It S R A gy D i S huBel Mt Gl RL grou
wakahkf a’hays‘éldt P eaB- v?ay/wom @ma thRy gives epétatistitay Wigkficant

shows a non- SI%S ficant p val ue, rom one may Anova
valuedpF0i08 atthauisl 23 lsaeentaiTabied®. i s 10 a consi st ent

{ enRSTHBUmARY BBkt B Bb Yk UEYGINRAS @
a) Hemodynamic function (MAP, HR, CVP, PCWP) were maintained at
comparable levels between the two groups, while urine output was found to
be similar between both groups. These indicated that similar tissue perfusions
in the HL group could be maintained at the same level as RL group despite a
much lower fluid infusion (p < 0.0001) in HL group. This effect was proven to
be independent of HES administration. The tendency toward a higher
increase of the Cl in HL group, with a lower vascular resistance compared to

RL group, without a drop in MAP in addition attests for an inotropic effect.
b) Patients in HL group exhibited higher Cl (p=0.0179) compared to RL

group. This effect was also proven to be independent of HES administration.
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conpared to RL. At hour 12, the difference al nost

reach statistical significance (p=0.06). This

reduction of statistical significance conpared to the
overal | analysis of 208 patients shown earlier is the’

i npact of smaller sanple size due to segnentation.
Tabl e 28 depicts the incredse of cardiac 15 indices
conpared to baseline values in HL group while Table 29
depicgt EohBEmitas &I rﬁ? r uffiza8ibAY RfumIBS! tEbf gﬁé’t'itﬁﬁs sihayeceived
statistically sig i cant increases nPared to

mifrggpecini e gmwaﬁeslgmflmly Iﬁweé@emptaned thBLegroupi(ABHALVs.

39% 8 Pé?qf’é%elﬂ.uggg Bfl’.ﬁgt[é’]&s Vlvééelgl nghrﬁﬁr r?c?r{g’ R grge taﬁvgil'ltage

not @hlijﬁ faemianeest pdrmrofwmw but herevrapotthnthiseridfit gﬁoa@tag@
was t hen anal ysed one- vvaE; Anova and this gives
st atd)sfi eaPakg %.@mlys'%am Cl ponduciedo o5 patfewﬁuwhp@? fluid

adifinRg8hoh H-I_I_Ebkil PVQas b&gﬁjaifg@?nﬁ] M thGADY e GSHIED) %&E Hce

sumari ze amc function

th&lRCI @YFN (HGWD)I) metuld senvenbaibacdling valtesjBiLajrbep l=e5&,|and RL
whj | e urine oyt put

gr&k)"gtta méeﬁp @@t! ﬁt#m f&ﬂ”aéﬁ%ﬂiﬁ’ lﬁsmsgrla 318%@@.@ imfaﬁcerpea at
tu'F&}tz (3179 L ¥6 dé)'ﬁé%‘ﬁ.g’ﬂ%%lﬂ 'td‘ngﬁ éﬁ—&f Ppeo 'o% The
mal htai né sarre eve L group e p|

fad:tlsl(thaﬂ loawmlingl valukd inf tesinasf ClpinthBs®@ed)ps Wel'di.smllmpand that
This effect was proven to be independent of HES

the dreriease raft Cbpbsened ihdle grovpwithp baspiee at Revedswas
aIt%%dP %@ﬁcdn@ 85"47% g)uflov%\dghg?‘l LW klasﬁldo%r) ind O\cate that the

nce ¢ are L group, out
effdaPot Ol mdcbafSedn the Hisgreupawasimmediatepi c effect b)

Patients in HL grogﬁ) exhlbltedg&g’her Cl (p=0.0 H2
conp8P@eIBased onyr dip. abAve &ff VigSUHS, soWEfF o¢8RtRagable
he@god ﬁﬂ@n[?ﬁ'%hé%ErsHEﬁdaﬂgéde PerRisid)- agd witd lower Y1ascular

ncomtan rug utilization: number of patients
resistamice e gatientsiindtle groupHhag rrmgfrervmdmcgndex aadtleys tatekfluid

infﬁawgeﬁgflagg{ ngﬁ,{toup 28% ﬂ?ﬁl |3qg g t e mﬁ.@éon o? less fluid

sng%ﬁﬂ@ﬁ?fit@gn%duﬁéé tR8! HsK bpfﬁaauri@O%JbSP@?éﬂatl% SeFMatBUs TR In
I nportantly benefit advant A separate

adglitginy enoneeing serstatrcstody withpaoram ef pm@ms segng to indicate

R F e e e Pl e Bl Gy doery
provides s ipselernentv af ube helrogobgnitive fubictions vﬂmmgabwt 6.

= 51 patients), found that the increase in cardia
mq;rp{ag)@fte{ the gur@@ﬁy sompared to patients that were infused WIth the

above-mentioned Ringer's Lactate.
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hour 12 (0. 79 0.62) was higher conpared to RL (0.53

0.62); = 0.05. The 10 facts that baseline values in
termof CI in these groups were simlar, and that the
increase of O observed i m4he group w thout baseline
at hour | was already significant (2.47 0.71 versus

IMED4SD. 007) indicate that the effect of O

increase in the H group was i medi ate. [0062] Based on
t he above efficacy results, with conparable 15

hermrwﬁaaﬂn'o:amm@ﬁree@mogmdntacﬁﬁarﬂrngezr,@l&ocsnooanﬂrlrmolés per
| ower vascul ar resistance, patients in HL gro

hi ghéter edrlacticcacidderxlagiadel é@stq btfamilimglas pernht@g %&alcrum
The Lafites }ooﬁ'rﬁﬂlrn#cfleébépllt@?ﬁbpas@%ng since the

i nfusion’o ess Icantly reduces the risk
of havi ng post-operative edenatous state.

Bat | dhpsosEmmldTbol amod: aﬁeﬁhﬁéyﬁéﬂgsﬁésr fsfc acid or
L1 ealdmen 10l 3! RRk v uDGlio D300 HAPRBERE, ¥ 2C

surgery nprovemnment o € neurocognitive
functions mrthin about 6 nonths after the surgery
with t

%ggsi‘kﬁgqénga &0 qtﬁééﬁtﬂpn?t L(\é:rﬁ :y\l@gréée the cqmgptr,agon of lactic
CLAI NEd drsf‘actét? f§| rH'TI"i‘é PR R6H ?‘(Iﬁjt tocmﬁh“u'n%%scﬁéﬁlﬁéﬁ' ng

250 to 5000 m nol es per er of lactic acid
|actate, 1.2 to 1.7 mllinoles per liter of calcrum

to 6 | ot 2. Th
2 oo upicstSasttiqh af A of i 1,19 B Rk ERhe Rorgantfifon of
| act |gxtidCadld Ur labigd ad bosit 1500t ﬁrﬂnm@r&eF@f [i#9 Qort SHAA0P000
mllinoles per liter. 10 3. The conposition of claim!]

or 2millimeles petlier.concentration of lactic 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,

Bher #he dompatticreof any iobelahhs 1 &cl] whamid sodiuna¢Na) & used
is about 500 m LIlipoles to [iter or about 1000 15

mi | | PEseEBtesden fortae lacaterye conposi tion of any of

claims 1 to 4, wherein sodium (Na) is used as.
counter-ion for the lactate. 20 6. The conposition of
@ény dheclkampesitiono 06, amhesfeictaimise 1cdb cbumwherein the calcium

concentration is in the range of 1.3 to 1.5 millimoles per liter.

7.  The composition of any of claims 1 to 6; wherein chloride (Cl) is

present as counter-ion for potassium and calcium.
8.  The composition of any of claims 1 to 7, wherein lactate is L-lactate.

9.  The composition of any of claims 1 to 8, wherein the compoéition is an

aqueous sclution.

10. The composition of any of claims 5 to 9 having the concentrations:
about 1000 millimoles per liter lactate,
about 4 millimoles per liter potassium (K),
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concentration is in the range of 1.3 to 1.5 m|llinoles

~per liter. 7. The conposition of any of clains 1 to 6,

wherein chloride (C) is present as counter-ion for
pot assi um and cal cium 25 4% The conposition of any of
claims 1 to 7, wherein |actate is L-lactate. 9. The
conpebout batenillarslespetlitgr eslciun ¢C8). anider ei n t he

conmpQsiti [ S.an ., aquequs. sol. ut i 30 10. The
compgapet b oSS SUh R 0i ng e
concentrations: about 1000 mllinoles per liter

| actate, about 4 mllinples per lLiter potassium (K),
Y8 Zbewompos#ion ¢fl anyopfclaips 5 to 8 having hewanceatratienf

abou &0& il ' sodium (Na). 11. The

con‘p%gﬁ]" |on@ll'@%32$er@ﬁéﬁ ILrars{agé’to 9 having the

concabbuted hillisolesopetitet pSta8siom (K)pol es per liter
NER [iter potassium (K),

| actate, about. . 4 mllinmles per
abouﬁbqut3b3ﬁ1mlilmﬁie%§eb&terpafé&m capbiath (ca), and

.abouhbél?t%dr? }gijm@%e%z?éqﬁg%g %do%msm%i&um (Na). 10 12. The

conposi oregoing clains further
conprising an osnolyte selected fromthe group

onsisting of a carbohydrate conpound, gelatine, . .

i TRe SO 5 PR ATGe doreons Slits T GHaeLForPEsgg an
m xt e ol . hil 0 j
iy SEARIAG“SBbise Sk v Sy eBhkat, i ol bRyt
dext cosppupd) gdEtinep stginated poyeiry-pyetidood, a serum protein
pentangthgjar s%arch car boxynet hyl starch, condensed
gl ucBBE MIEWSF a9y itol or a nixture thereof. 20
14. The use of a pharmaceutical conposition of any of

claimse 1 to 13 in the treatnent or prevention of a .
W.sedbe empesidon obeladm €2t wherainihe arbghsingte compound is

consj. st ov ] '
ot BRPTY sRrBEBE R i Bras Bl hRIOHGe b DR,  Bentametny
car dseets cerboxygh ey etrciraintensed glucose, sorbitol, xylitol or a

mixture thereof.

14. The use of a pharmaceutical composition of any of claims 1 to ‘13 in
~ the treatment or prevention of a disease or condition selected from the
group consisting of hypovolemia, operative treatment of patients, post-
operative treatments of patients, cardiovascular diseases, brain
disorders, organ failure, obesity, resuscitation, edema and acute

hemodynamic distress due to medical treatment and surgery.

15. The use of claim 14, wherein post-operative treatment of patients is
treatment of patients that underwent heart surgery or prevention or
treatment of edema.

16. The use of claim 15, wherein the heart surgery is coronary artery
bypass grafting (CABG) or percutaneous transtuminal coronary
angioplasty (PTCA).



10

15

20

25

30

di sorders, organ failure, obesity, resuscitation,
edema and acute 25 henbdynami c distress due to

nmedi cal treatnent and surgery. 15. The use of claim
14, wherein post-operativeyfgreatnment of patients is
treatnment of patients that underwent heart surgery or
preventi on or treatnent of edema. 30 16. The use of

L2 Pod S BPEBI Sy RG] 1 bR b EoBP SRR L MY the

cor ogaup c@ﬁﬁsmﬁdbwtﬂsemﬁﬁiﬁ%ralﬂ%wiy cergbralSecttdmial 8¢ Abn-
14, wherein th rain disorder is selected fromthe

gr outraumailpsbraig biutyy ametabalich digardens; @spociatadewit brain
bolic

i sof meanChor 83 cb RN o B B e

conplications associated with surgery. 18. The use of

claim17, wherein the traumatic brain injury. is closed
. Ebénus@r ghickidr br whetsig fhe . trawmatic brgjip ipkey d¢ closed or

cl ai ég Pém&@e Bﬁéerheaﬁ%%\n i ncreased i ntracrani al

pr ess cause raumatic brain injury is

decreased 20. The use of claim17, wherein the

non %raumatl C bra| is.stroke or col d-Iesj
% 2

hetse efseaipn ZI % :1 he'ﬂ’f’é?@l"ﬁcrﬁﬁ@emtéﬁﬁﬁmél pressure
d' SOEQ@éecﬁﬁ?ﬂfe ﬁ‘é@ﬂaﬂb%ﬁam@rﬂﬁhﬁls ?é%% on is hepatic

or hypogl ycem c conm e‘use o m 14 or any
of clains 17 to 23, wherein brain edema 20 caused by

205 She e e AT 7 o VabR i oSBT Biting e Sirotee or

sel egpdesibhom t he group consisting of mnyocardi al
i schem a, cardiac dysfunction, cardiac and vascul ar
con‘pl i cations of diabetes, acute infarction, '

2 of MeclecPELlaR' £ Whkg 1 eERERe d%%“%%%% ipte vith
gggfl?rdflg:d?/ﬁirt@cu@n i@ aticaod Wypeglylcexse cofmal | ure or

22. The use of claim ‘[4' or any of claims 17 to 23, wherein brain edema

caused by the brain disorder is reduced or prevented.

23. The use of claim 14, wherein the cardiovascular disease is selected
from the group consisting of myocardial ischemia, cardiac dysfunction,
cardiac and vascular complications of diabetes, acute infarction,

ischemic reperfusion injury, and complications of arteriosclerosis.

24. The use of claim 14, wherein the organ failure is renal failure, liver

failure or heart failure.

25. The use of claim 24, wherein the heart failure causes cardiogenic

shock.
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30 25. The use of claim 24, wherein the heart failure

causes cardiogenic shock. 25 26. The use of claim

14, wherein the acute henodynam c distress is caused

by pol ytrauma, post-operatpye situations, septic

shock, respiratory di seases, or acute respiratory

dbst rldwes usgnalr slaén 342WheTeie thee astteahgnuddyriamiasdigitess is

to 26, wherein t conpositi.on is. adnnistered -

o uePBiogT By e oS e P HERS! +SePle  shock
phar regstHio 6adis64580 6! hb Gl respirator) 8igtrasd syRdrohi)0
mllinoles per liter of lactic acid or lactate, 1.2 to
1.7 mllinoles 10 per liter of calcium and 2.5 to 6
Ll il p it : i U erajn. th e

LT EeEosr Bl Aibn gt EREE A B 280 tah" il Tickfibsion s
or pahdsistaret bydbfasn @dhjictiohchl ori de and potassi um

chl oride-and dissolving the conpounds in a '

phar maceutical ly acceptable solvent. 15 29. The net hod
‘|§'s fha\:'ngy% Wg]i’\@fe_rpghﬂg tah&naﬁ'ﬂ{a\ﬁ%ﬂhcéIscoqﬁﬁ(ﬁ?ﬁ&‘?goﬂﬁmmg 250 to

5000 millimoles per liter of lactic acid or lactate, 1.2 to 1.7 millimoles

per liter of calcium, and 2.5 to 6 millimoles per liter potassium, wherein
the method comprises providing respective amounts of lactic acid or
potassium lactate, calcium chloride and potassium chloride and

dissolving the compounds in a pharmaceutically acceptable solvent.

29. The method of claim 28, wherein'the solvent is deionized or distilled

water.



