LACTATE AND CALCI UM CONTAI NI NG PHARMACEUTI CAL
COVPCSI TI ON AND USES THEREOF [ 0001] The present

WO pwenid47on relates to a | actate and cal ci um coPCEBG2006/000083
phar maceuti cal conposition, to a nethod of preparing
t he pharmaceutical conposjtion as well as to various
nmedi cal and therapeutic uses of this conposition. In
particul ar vention relates to a pharnaceuti cal
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mmol/Cl’), used as physiological saline solution for intravenous infusion in

hypovolemia. In addition, lactate has been 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 metabolic
and hemodynamic effects of a 1 M lactate solution (consisting of 90 g lactate
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by mpifiteauspg.cshock o poplyeieratisn giteatinnss fasexemple.
p'ﬂbﬁﬁfﬂb‘i&&@r, despite these promising developments it would be
still desirable to have a lactate containing composition that is easy to

manufacture, easy to use and suitable for a great variety of therapeutic
applications. Therefore, it is an object of the invention to provide such a
composition.

[0007] This object is solved among others by the pharmaceutical
composition having the features of the respective indépendent 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 liter
of calcium.

[0008] 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



conposition having the features of the respective
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ol 5 preseaty npidend rambpdeneds: B e Rugnton, the
concé&rERbE of lactic acid or the lactate anion is in the range of about 350 to
about 2500 mmol, or about 400 to about 1500 mmol or in the range of 500 to
about 1500 millimoles per litre. In other preferred embodiments 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



[0009] In presently preferred enbodi nents of the
i nvention, the concentration of lactic acid or the
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[0012] 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
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 HzO®, which result from the

dissociation of lactic acid)' needs o be present in order to achieve

electroneutrality. However, if wanted, physiologically useful cations as



esters are nethyl lactate, ethyl lactate, or esters of
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composition according to the invention comprise one or more anions for

providing electroneutrality 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 comprises chloride as negatively charged counter-ion for bofh the
potassium and the calcium cation.

[0016] In accordance with the above disclosure, the composition 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:



sodium | actate alone. In sonme enbodi nents of the
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are @g@mm&hblc@mwsmdﬁe i nvention contains the
above-nnentioned ingredients in the follow ng
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 ber liter sodium (Na).
If chloride is used as counter-ion for both potassium and calcium, the chlorlde

concentration is thus about 4.9 to 6.8 mol/l.



concentrations: about 500 mllinoles per liter

| actate, about 4 mllinoles per liter potassium (K),
wW@bwat 147986 millinoles per liter cal cium (Ca),PEr8G2006/000083

about 500 mllinoles per liter sodium (Na). If

chloride is used as counter-ion for both potassi um and

calciumin this enbodiment, the chloride concentration

is thus about 6.72 nol/l. [0019] In another particul ar
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|l actate, 4.02 mllinoles per liter potassium (K),
physiglpgicaly &eleyant |c|at|@ms <l depepdant 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 NaHPO,
and NayHPO,. If present, the phosphate is typically employed in a
concentration up to 5 mmol/liter. A further compound 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.

[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
example, a typical concentration of hydroxyethyl starch is 6 % (w/v). If another



504 mllinoles per liter sodium(Na). 6.74 m Hnol es
per liter chloride (used as counter ion for K and Ca)
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i ngredients, for exanple, further physiologically
rel evant cations such as magnesi um or zinc. Magnesium
may be present in a concéhtration of up to about 3 or
about 4 mml/liter. The conposition nmay al so contain
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[0026] Another embodiment of post-operative treatment is directed 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 héart 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 angioplésty (PTCA), also known as angioplasty or balloon
angioplasty.

| [0027] The ferm “CABG" is used herein in its regular meaning to refer
to a surgical procedure wherein a healthy blood vessel is taken from another
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[0030] One therapeutic application of interest is the use of the
pharmaceutical composition of the invention for the treatment of a brain
disorder. Also in this case, only lactate and/or lactic acid and calcium néed to
be present in a composition of the invention. Examples of such brain
disorders are fraumatic 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 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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example also possible to treat cardiogenic shock which is caused by heart
failure with the composition of the invention.

[0035] The composition ofi 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 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, inframuscular or intracutanous administration). For
intravenous administration the composition of the invention may be given as
continuous infusion, bolus infusion or bolus injection, for example. A typical



injury, metabolic disorders associated with brain
dysfunction and conplications associated with surgery.
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[0037]The invention further relates to a method of preparing a
pharmaceutical composition containing 250 to 5000 millimoles per liter 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 Iactic acid, calcium chloride and optionally, potassium
chloride and 'dissolving the compdunds in a pharmaceutically acceptable
solvent. In 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 fo a patient in need thereof.
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filtration before administered to a patient. An example of 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.
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[0044]Patients were excluded if patients underwent combined
operations, required infra 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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The Ringer's lactate was administered intravenously to a maximal dose of 30
ml/kg body weight over the first 12 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)- 60g

amylopectin hydrolyéate

HES MW 200,000

Sodium lactate (50% 4.48 %




patients are summari zed in Table 1. [0043] Patients
who were eligible received hypertonic |actate solution

wa eoo/1rEsi mal dose of 10 ml/ kg body wei ght or RUTI§62006/000083
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3. RBYRYd somcemitadt isAbirGsie dhey umizatiemched. [0048] The
effi cacy of the solutions used in the %/
asE049} ihgysafety was assessed by: 1. the Iabora ory parameters

hemoglobin, hematocrit, sodium, potassium, chloride, calcium, magnesium,
lactate, and Blood Gas Analysis (pH, POz, PCO;, bicarbonate). 2. Any clinical
signs which 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 using 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, hyp_ertonic lactate solution was given in HL group to a maximum dose
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monitored every hour for the immediate 6 h afterwards and then at the 12%

h. Parameters such as cardiac index (Cl), systemic vascular resistance index
(SVRI) 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 arival. Within this 1 hour time, some of
the patients needed to be already given fluid (51 in the HL group and 48 in the RL
group), hence in these patients measurement at T4 (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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parameters are the same in HL and RL groups) 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 to 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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hematocrit (Ht) values at these hours were al so

nmeasured. Total urine and bl eedi ng were neasured

hourly. Efficacy Resultsi8enodynam c effects. [0054]

There was no significant difference in baseline
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pressure (Table 2a , C wiith Table 2b show ng t hat
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i né val ues ermd nam c par ane are
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owever seen that the
addipRar tuslanIof HESnBRiqates tataihe: WAL 165 GiANGe obsrmedda
HL ér% nﬁ'—ns(tﬁéb&, s@que bé‘%?#a/g%rt%ﬁlcﬁl t@oélﬁ@l"ﬁr{ HILSBA MBi&
| ar |n e conposition of the Invention an
than the UFBmgsz% I act ate, the increase in the cardiac
index nmust be attributed to an (unexpected)
"synergistic" effect of the hypertonic |lactate
BodydfidBdlahc@n and the cal ci um concentration used in
this solution of the present invention. [0055] Since

selR058] That pasamsters d'ﬂHqJ{er it lAedy it \hadengesin RLuangriL:
unné?g folbiie Latglt%t ﬂu@-log%éygjrg\tgpgiréﬁﬁgggﬁﬁgsrh ?F@%gﬁ), \‘,i\étgﬁ RGid
mfusaasm(l?aagdr‘s Iéctaﬁe ohbympartonéo Ilastate belutierrblood products and HES
when used), and total fluid balance (total fluid infusion minus total fluid losses).
Urinary output (Table 16) and fotal fluid losses (Table 17) over these 12 first
postoperative hours were not significantly different (p>0.05) in both groups while
total fluid infusion (Table 18) was markedly lower (p<0.0001) in HL as compared
to RL since it was almost half (1319.70 + 71.30 vs. 2430.35 + 122.61 mi/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 2 much
lower fluid infusion rate and a substantial negative fluid balance, théreby
demonstrating another advantage of the composition of the present invention
A [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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[0056]The paraneters involved in body
resplelcﬂyegy, “in RL and HL: urinary output, total
fluid Iosses (urine, dral nage and henorrhage), total
fluid infusion (Ri.nger's lactate or hypertonic |actate
Co@@lmdﬁﬁ'ﬂrp“lﬂ bélizatieBuct s and HES when used), and total

| t TP

| oLAETPOBfGFerelite Moare, Wots, PRI SeEh TRt  gitidin

mednoariersal (fresswelbgtweesr 60 lradedd mrhi g twifosttbeedapamine or
h t f tly djff t 05), i )

rorEHaP g oL ARl 803280 ) R

requiRdd 8dtendlifveddrRisratiihl )Comphktis@s bedweah HL BAdRL group

since it was alnost half (1319.70 71.30 vs. 2430.35 +

showed ey significanh differenee seaprdingr 6epeYNbeER Py pafienisoBoelving

dobE5Yhd,, Jirblyiedie Tond S ARreBIBRINS [ostebu¥gl " Fowever,

ml|lm¢h01’te’ asisi slgniﬁbahtéy IBSsnﬂuéQUéﬂtIgA' %se/ttairahn.egmbsethmadau group
teRL rou +4 1+ 114.7 12

(28 Merrus 3 %i, !Fg’r %Mmﬁm ystaatcegl%%loa\. 5?@1@ gpvgnpg%tcan

alsoBE u¥kd i BrEEHb reduce the administration of inotropic drugs such as

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 1% 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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RL despite a much lower fluid infusion rate and a
wastattei al negative fluid bal ance, thereby PCT/SG2006/000083

denonstrating anot her advantage of the conposition of
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was then analysed by one-way Anova and this gives a statistically significant

value (p=0.05 at hour 12) as seen in Table 30.

[0061] The efficacy results can be summarized as follows:

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 fo
RL group, without a drop in MAP in addition attests for an inotropic effect.

b) Patients in HL group exhibited higher CI (p=0.0179) compared to RL
group. This effect was also proven to be independent of HES administration.
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HL group was i mmedi ate. [0062] Based on the above
efficacy results, with conparabl e henodynam c

5par aneThe Toaipbsitiorsofeame bf viims,1 ®nd, whekeih @6tlum (Na) is
vascul ar resistance, patients in HL group had higher
car di aBSEquaeﬁo'dW@r'I'%gﬂlﬂ& Bctateyi d i nfusion. The

|atter point is also worth noting since the infusion
of less fluid

6. The composition of any of claims 1 to 5, further containing
potassium.
7. The composition of claim 6, wherein the potassium concentration

is in the range of 2 to 10 millimoles per liter.

8. The composition of claim 7, wherein the potassium concentration

is in the range of 2.5 to 6 millimoles per liter.

9. The composition of any of claims 1 to 8, wherein the calcium
concentration is in the range of 1.2 to 1.7 millimoles per liter.



significantly reduces the risk of having
post - operative edenmatous state. In addition, an
worgoiing9separate study with a group of pati enPGI/S@EN®000083
to indicate that post-operative treatnent of patients
t hat have undergone cardi ac surgery provides an
i nprovenent of the neuro23gnitive functions within
about 6 nonths after the surgery conpared to patients
10hat W& cobmpasrignvafidiaihg, hersn W chRRfN dBhodftatin is
Lactate. WHAT IS CLAIMED IS: 1. A pharnmaceuti cal
conmposintthe rargsmetl -ditad .2 pillimelesopey liign. | i nol es per
liter of lactic acid or lactate, and 0.5 to 1.99
mllinoles per liter of calcium 2. The conposition of
1¢] ai mThe vbepesitiohhtd apgrafaiingt 1 @ 10f whaedih chieide (1) is
lactate is in the range of 400 to 2400 m i nol es per
|i t er . Presentas eeliesion fonpetassiug) and calcium. wherein the
concentration of lactic acid or lactate is in the
range of 800 to 1200 millinoles per liter. 4. The ‘
12.0nposThe ecomPosihion of any af raithst b 18,1 Whetierein tdetate is L-
concentration of lactic acid or |lactate is about 500
milli n'ﬁP@l'@-per liter or about 1000 mlli nol es per
liter. 5. The conposition of any of clains 1 to 4,
wherein sodium (Na) is used as counter-ion for the
18.act at Ehe 6ompbsitionm asy of claim$ 1aoyl 2 whereinrthe tompoSition
further containin ptassium 7. The conposition of
cl ai m'8 aNGEISOUF S%H'E'Oﬂot assi um concentration is in the
range of 2 to 10 mllinoles per liter. 8. The
conmposition of claim7, wherein the potassium
14.oncentheat comppsition tdie angngd @laimss 1 ot A8I Ihavisigesthe
per liter. 9 .The conposition of any of clains 1 to 8,
wher ei%o(?}cﬁgggté?%ﬁ'um concentration is in the range of
1. 2t cabout 1000 Inhitiths1s per liter fetaté0. The conposition of
claim9, wherein the cal ciumconcentration is
about 4 millimoles per liter potassium (K),
about 1.36 millimoles per liter calcium (Ca), and

about 1000 millimoles per liter sodium (Na).

15. The composition of any of claims 7 to 13 having the
concentrations:
about 500 millimoles per liter lactate,
about 4 millimoles per liter potassium (K),
about 1.36 millimoles per liter calcium (Ca), and
about 500 millimoles per liter sodium (Na).

16. The composition of any of the foregoing claims further comprising
an osmolyte selected from the group consisting of a carbohydrate
compound, gelatine, alginate, poylyvinyl-pyrolidone, a serum
protein and mixtures thereof. »



inthe range of 1.3 to 1.5 mllinoles per liter. 11.

The conposition of any of clains 1 to 10, wherein
wehkdoonigel (Cl) is present as counter-ion for pPCEHSE2006000083
and calcium 12. The conposition of any of clainms 1 to
11, wherein lactate is Llactate. 13. The conposition
of any of clains 1 to 12,24nherein the conposition is

an aqueous solution. 14. The conposition of any of

ai ns t j : j :
5| TPkl SR 16306804 poonlat it
liter jsotgetiom (d@xtraseout pdly@éxtrade, i nbydrexpethyl i tstarch,

cal ci um nd,_ahout 1000 m.llinoles per liter

sod unPeREa et SR abBRmRl sfereh, Brdenidducoss.
13 havispghitol yfensea migfurd ifsregoout 500 nmillinol es per

liter lactate, about 4 mllinoles per liter potassium

(K), about 1.36 mllinoles per liter calcium(Ca), and

bout mlldmles per Jiter sodiumfNa). 16. T
BonposTIRdRest” SRy raantion FmBre phARL of fBime Ao 17
conpri & fe BBatdsEM| o Srev8hitsH B af digdadd8r 8HAIAON selected
consi sting of a carbohydrate conpound, gelatine,

al gi nafrem ptha yeioupl -gansistingoref, hynowplemigr opestopeaiative

m- Xt ur ofc. 17 e iLtLron. of ajl In

wher ei ﬁ%?ﬁﬁ&itg r%&%ﬂﬁng ecag'g @ggﬁgéﬁogls’%&%nb% gﬁpsg%r’s,
pol ydeskgars e failirdr oxpesity, fdsuseiatiorentsdarhay| arsd aradite
car boxymet hyl starch, condensed_ gl ucose, sorbitol,
xylit o%emodanﬂﬁm& disteshdye & megical apd sysgeryf a

phar maceuti cal conposition of any of clains 1 to 17 in
the treatnent or prevention of a disease or condition
19el ect @tle use of claim 18, wherein post-operative treatment of patients

is treatment of patients that underwent heart surgery or prevention

or treatment of edema.

20. The use of claim 19, wherein the heart surgery is coronary artery
bypass grafting (CABG) or percutaneous transluminal coronary
angioplasty (PTCA).

21. 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.

22. The use of claim 21, wherein the traumatic brain injury is closed
or open craniocerebral frauma.

23. The use of claim 22 or 23, wherein an increased intracranial

pressure caused by the traumatic brain injury is decreased.



fromthe group consisting of hypovol em a,
post -operative treatnents of patients, cardiovascul ar

waele@eases] brain disorders, organ failure, o0beRBCT/§G2006/000083

resuscitation, edema and acute henodynam c di stress
due to nedical and surge%é. 19. The use of clai m 18,
at

wherei n post-operative t

ment of patients is

treatngnt of patients that underwent heart surgery or
26y event M@ rHiser of elaimndht wherein dhe. nabtraumatio serait injliryi is

19, V\h&m{'e??l{(%)gd_ surgery is coronary artery

bypass gra

) Or percutaneous transl um nal

coronary angioplasty (PTCA). 2 1. The use of claim 18,

ereip the brain disorder is selected fromthe group

2eonsi stidserofi ¢lamed whereinntheningtabolie afisaydar associated

i sor ours SR AARBUSTS etk hPUeriERctiRy ©

conplications associated with surgery. 22. The use of

26

Iaim_ﬁaﬁl, wherein the traumatic brain inury is. ]
| osed L@se?fr el Bt or imaprf Clailga21 46, 25 Huhersin drain

trauma rarn 1nj
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pressure cause

decreased. 24. The use of claim2 1, wherein the

2%

on-trgaumatic bragin ipjury is stroke or cold-lesion. .
5. Th@'%é@eop?cqaﬁ'i"?n g’ly‘%ﬂ‘%l‘et CREdiaseylari disease is

di sor delle@8§ OfbAt etﬁe"‘"gl;z%pbfrcﬁi'nﬁisﬁﬁﬁf B g%g??naﬂfgl gr;eg%@ﬁa,

or hypogl ycem c cona.

e use o

of cl sardiag dystungtionwardian landi rvasdalan campéicationst hof
brain disqrder_is reduced or, prevented. 27. The use of
cl ai m‘ﬁé&aﬁg’era&l‘ﬁet Hﬂar ﬁpﬂi o@glg%'ﬂlcarreap usiop jijury, and

S

el ectoaihplicativhdef gteridschadsisst i ng of nyocar di al
schem a, cardiac dysfunction, cardiac and vascul ar

conplications of diabetes, acute infarction, ischenic
28.6Per TR B8e Iofl it 18Nfherein the organ failure is liver failure or

20.

30.

31.

32.

heart failure.

The use of claim 27, wherein the heart failure causes cardiogenic
shock.

The use of claim 18, wherein the acute hemodynamic distress is
caused by multitrauma, post-operative situations, septic shock,

respiratory diseases, or acute respiratory distress syndrome.

The use of any of claims 18 to 30, wherein the composition is
administered by infusion or injection.

A method of preparing a pharmaceutical composition containing
. 250 to 5000 millimoles per liter of lactic acid or lactate, and 0.5 to
1.99 millimoles per liter of calcium, wherein the method comprises
providing respective amounts of lactic acid or potassium lactate,



conplications of arteriosclerosis. 28. The use of

claim 18, wherein the organ failure is liver failure
woeooneat7vl fai l ure. 29. The use of claim 27, WheCESG2006/@00083

heart failure causes cardi ogeni c shock. 30. The use of

claim 18, wherein the acute henodynamic distress is

caused by nultitrauma, pé8t-operative situations,

septic shock, respiratory di seases, or acute

respi randr galdius r esloridgndndnelissdiving Thfe Ussmpburity iRf a
cl ai s %8 toéﬁ&’ K?erein t he con803|tion IS

adni ni RRIMAselically: acoeptakle spPiyeBkti on. 32. A nethod of
prepari ng a pharmaceutical conposition containing 250

to 5000 mllinoles per liter of lactic acid or
3Bact at €he amethod Bf thairh. 329 furitheri comhmrisime pravidirg aofkespective

calciu wherein the methad conpr.ises providi ng )
res pec%@ngﬂﬁﬂﬂws'&m Pé@f '8@ 9 field# ppisssim gencentration

| act at gf 2816 MlikidorR<h!l ori de and di ssol ving the
conmpounds 1 n a pharmaceutically acceptabl e sol vent.

33. The nethod of claim32, further conprising
rovi ding a.re citive anpunt of potassiumchloride to
38 ddth%meéégé BF Eleit G200 4 wieral e sovGLif APloneseor
34. ThaistiRidwstepf claim 32 or 33, wherein the sol vent
is deionized or distilled water.



