1 LACTATE CONTAI NI NG PHARMACEUTI CAL COVPCOSI TI ON AND USES THEREOF

[ 0001] The present invention relates to a |lactate containing 5

phar maceuti cal conposition, to a nethod of preparing the
pharmaceutical conposition as well as to various nedical and

t herapeutic uses of this conposition. In particular, the invention
relates to a pharmaceutical conposition and the use thereof in the
treatment of diseases and disorders duch as cardiovascul ar di seases,
brain di sorders Egﬁ“fallure obesi t acute 1o henodynam c

di st ress dubACTARECONTANING PHARMAGEUTIGAL GAMPOSITIRN AND USES one

particul ar aspect, the invention al tes to the use.of a
hypertonic |actate solution for the treatnent of brain disorders.
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recently, the |actate anion has also been t e su 30 research
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I nvest i gat Q:BTrW,pmsU@opamt\EEGm 206. Lactate is also an ingredient in Ringer's
lactate, an agueous solution that is isotonic with the human blood (containing
130 mmol/l Na*, 5.4 mmol/l K*, 1.85 mmol/l Ca%*, 27 mmol/l lactate and 112
20  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
25 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
30 research in patienis undergoing cardiac surgery. In this study, the metabolic
and hemodynamic effects of a 1 M hypertonic lactate solution {consisting of

90 g lactate and 23 g sodium per liter) was investigated in postoperative



2 patients who underwent el ective coronary artery bypass grafting
(CABG (Mustafa, |I. and Leverve, X. M Shock, 18, 306-310, 2002). The
authors concluded fromthis study that hypertonic |actate solution
is safe and well tolerated in patients that undergo this kind of
surgery. 5 [0004] However, despite these promsing results it would
be stiil desirable to have a |actate contalnlng conposition that is
easy to manufacture, easy to use and Zsuitable for a great variety of
therapeutic applications. Therefore, it is an object of the
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disorder such as traumatic brain injury, cerebral ischemia or non-traumatic
brain injury. Accordingly, a suitable pharmaceutical composition that is used
for the treatment of such brain disorders may only contain lactate or lactic acid

20 in the specified concentration range as the only (pharmaceutically active)
component, i.e. it may not contain potassium.

[0006] The invention is based on the surprising finding that
hypertonic lactate containing compositions (compositions that comprise
lactate as active ingredient in concentrations such as described here) have

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

30 [0007] In preferred embodiments of the invention, the concentration
of lactic acid or the lactate anion is in the range of about 350 to about 2000
mmol, or about 400 to about 1500 mmol or in the range of 500 to about 1500



mol , or about 400 to about 1500 nmmol or in the range of 500 to about
1500 3 mllinoles per liter. In other preferred enbodi nents the
concentration of lactic acid or the lactate anion is in the range of
about 800 to about 1200 mllinmoles per liter. In sone enbodinments a
concentration of the lactic acid or lactate of about 500 or about
1000 mllinoles per liter has found to be particularly 5 suitable.
However, dependi ng on the concrete ap§|ication and al so on the
severity of the condition and the individual to be treated, any
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The term "lactic acid" accordingly also includes D-lactic and L-lactic acid and
20 further includes polymeric or oligomeric forms of lactic acid such a polylactic
acid (polylactate). Furthermore, derivates of tactic acid such as esters of lactic
acid are also within the meaning of the term "lactic acid". Examples of such
esters are methyl lactate, ethyl lactate, or esters of lactate acid with polyols
such as glycerol to name a few. Furthermore, the use of mixtures of lactic
25 acid, lactic acid derivates such as esters thereof, and lactate is also within the
scope of the invention, i.e. a pharmaceutical composition may contain lactic
acid, polylactic acid and a lactate salt.
[0008] In order to achieve electroneutrality of the composition of the
invention (especially, once the composition is in present as fluid), a cation
30 such as ammonium, dimethylammonium, diethylammonium, sodium or a
mixiure 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



m xture of such cations is also present in the conposition, if

| actate is used. Preferably, sodiumis used in some enbodi nents as
counter-ion for the 4 |actate anion, i.e. in those cases the
concentration of sodiumis identical to the chosen |actate
concentration. For this reason, sodiumlactate is a preferred
conpound used in preparing a conposition of the invention. If lactic
acid is wused, no other cation (excepﬁ protons or H3O , which result
fromthe 5 dissociation of lactic acid) needs to be present i n order
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calcium concentration in the range of 2.5 to 4 millimoles per liter is presently
20 preferred. A concentration of 2.7 millimoles/litre is particularly suitable for
some applications. The combination of the metabolisable lactate anion and
the calcium ion in the specified concentration range has been found to
powerfully increase the hemodynamic function of a patient. For example, the
combined presence of lactate and calcium significantly increase the cardiac
25 contraction (due to an inotropic effect). In addition, this combination aillows to
relax tone both in the general circulation of in the pulmonary vascularisation
(decrease in vascular resistance), which results in a significant increase in
cardiac output, even in patients with cardiac failure, for example (cf. Example
3). In this respect, it should be noted that the composition described here has
30 a remarkable anti-ischemic/antioxidant effect, and can thus be used for
improving the recovery of affected patients after an ischemia-reperfusion
injury (cf. Example 4). In this connection, it should further be noted that the



30 a remarkabl e anti-ischem c/antioxidant effect, and can thus be
used for inproving the recovery of affected patients after an

I schem a-reperfusion injury (cf. Exanple 4). In this connection, it
shoul d further be noted that the 5 conposition of the invention al so
possesses a significant volune effect (fluid replenishnment)
rendering it an attractive agent for patients requiring fluid
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i nvention is preferably used as an aqueouS solution. [0014] In one
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[0012] In addition to the above-descrived components, the

composition according to the invention typically comprises chloride (Cl) as
negatively charged counter-ion for the potassium and the calcium cations.

20 [0013] [n accordance with the above disclosure, the composition of
the invention is preferably used as an aqueous solution.

[0014] In one presently particularly preferred embodiment, the
composition of the invention contains the above-mentioned ingredients in the
following concentrations: ,

25 1000 millimoles per liter lactate,
9.4 millimoles per liter chioride (Cl),
4 millimoles per liter potassium (K),
2.7 millimoles per liter calcium (Ca), and
1000 millimoles per liter sodium (Na).
30 [0015] In another presently particularly preferred embodiment the
composition contains these ingredients in the following concentrations:

1000 millimoles per liter lactate,



1000 mllinoles per liter sodium (Na). 30 [0015] In another presently
particularly preferred enbodi nent the conposition contains these
ingredients in the follow ng concentrations: 1000 mllinoles per

liter lactate, 6 8.9 mllinoles per liter chloride (Cl), 3.5
mllinoles per liter potassium (K), 2.7 mllinoles per liter calcium
(Ca), and 1000 mllinoles per liter godium(Na). 5 [0016] In other
presently particularly preferred emboli ments, the follow ng
concentrations are used in the conposition: 500 mllinoles per liter

| actate, 8.9 to 9.488imilimeespeplter chlodde (H),oride (Cl), 3.5 to 4
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mllinokes per [0018] PO agléuprdsshtly p'%&rt?'cd]ﬁr(yl bf’é?é@éd F@ﬁbdd:h@htscathél um
(Ca), and 750 mllinoles per liter sodium
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further physiol ogi cghg },h,m,%pege&tr it ldc@ae, such as magnesiumor zinc.
Magnesi um may be present in a 'concentration of up to about 3 or 4
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a composition having the following concentrations:
750 millimoles per liter iactate,
15 8.9 to 9.4 millimoles per liter chloride (Cl),
3.5 to 4 millimoles per liter potassium (K},
2.7 millimoles per liter calcium (Ca), and
750 millimoles per liter sodium (Na).
[0018] The composition may further contain other ingredients, for
20 example, further physiologically relevant cations such as magnesium or zinc.
Magnesium may be present in a concentration of up to about 3 or 4
mmol/litre. The composition may also contain phosphate, in addition to such
physiologically relevant cations or independent from their presence. The
phosphate may be added in any suitable form, for example, as monohydrogen
25 or dihydrogen phosphate. Examples of suitable phosphate salts are NaH,PO,
and NazHPO,4. 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.
30 [0019] Other suitable additives that may be included in the
composition are agents that exert an osmotic effect (osmolytes and oncotic

agents) and thus can further increase the osmotic effect of the composition of



to the conposition of the invention in a concentration of up to about
5 mol/liter is ATP. ATP nmay be used in the formof its nagnesium
salt. 30 [0019] O her suitable additives that nay be included in the
conposition are agents that exert an osnotic effect (osnolytes and .
oncotic agents) and thus can further increase the osnotic effect of
the conposition of 7 the invention. Exanples of such osnol ytes and
oncotic agents include carbohydrate ¢onpounds, gel atine, serum
proteins such as albumin or mxtures thereof. Exanples of suitable
car bohydr athe devgyBigndsExarepledr o such osmelytes| andlexioogseagents include
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ol RBPRIALAN e PREHIOR odSHETH, M BRI SalEI
conpl i cat i erampkes tari the dckatmenmt ofsarr igereased intracranial pressure as discussed
in detail below), as an agent in intensive care units (ICU) as well as parenteral
food supplement for obese or hypercatabolic patients.
20 [0021] One therapeutic application of particular interest is the use of
the pharmaceutical composition of the invention for the treatment of a brain
disorder. In this case, only [actate and/or lactic acid needs 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
25 disorders associated with brain dysfunction and complications associated with
surgery.

[0022] 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

30 significantly reduce an increase in the intracranial pressure (ICP) which is
caused by the traumatic brain injury but that the efficiency exceeds that of



[0022] In one enbodinent the traumatic brain injury is closed or

open crani ocerebral trauma (CCT). To the surprise of the inventors,
it was found that the pharnaceutical conposition of the invention is
not only able to 30 significantly reduce an increase in the
intracrani al pressure (I1CP) which is caused by the traumatic brain
injury but that the efficiency exceeds that of 8 mannitol, which is
t he standard osnot herapeutic approach8for | owering an increased |CP.
[0023] In addition, the conposition of the invention can also be

admi ni st er gepnnitol Vplat:h datthe reiandard fasmotherapedtic approaghrfat ilewdring an
injury sucg1 5% g oke or cold-lesion or to a patient having a

net abol i ¢ di'sérder associated with brain dysfunction such as hepatic
or hypogl yceni c[@028). Dueaddiiont she stoneprgitiosimof ittee éffedtibn darealso be
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10 [0024] Exa | es of cardi ovascul ar di seases or coronary di seases

that can by BRI AYRIURIieMSUEB o SPPRN 06 YPREYFRITIENEPBA. &l to ts
myocar di al strbﬁ%'?:‘%mo%c SHRIH he cﬂn%‘@ﬁdéﬁ%' %eQﬁ\FQ’lti@nﬁ @%'sd’ﬁ%fﬂl filr.the

conplications Of diabetes, I nfarction enm c reperfusion
i njury, or treatmpéntceit amnimtjacelwiar)albrmscﬂ@m causen b‘araatraumahc ot 5on-
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100251, RS EAEBRAHAARD, BRBRIAL bt SRR T e
failureoof any [002g4n. Eaamlslseef oérdknﬂs'cdilhc dizegess baidotgresy tdigdasean
be treated |"if"agclud ted to,renal failure, |iver
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failure with the conPoleon of the invention. [0026] The corrp05|t|on

of the i nv@AbteoniMAEHAN.soiSEBEMIC olpRPIUSIARe iniwf ulor f &OWM@ailﬁ'é%t @ént
of any forgyg |0§&:§6§|3H6%%@FBV\? distress. This acute stress may for
se

exanpl e, be ca y poléérauma post-operative situations, septic
shock, 15 espi r at KI0250i séadbe composition genetafly exeits gn dntiischesic afect, it

syndr ore. [:99 2150 b u8SE B BB FSEh oft £ Ba iR SGdh S H8RURE aifire of any

conposition
organ. Examples of specific organ failures that can be treated include, but are

not limited to renal failure, liver failure or heart failure. In addition, it is for
example also possible to treat cardiogenic shock which is caused by heart
20 failure with the composition of the invention.

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

25  syndrome.

[0027] In accordance with the above disclosure, a composition
disclosed here is usually administered as a fluid. For this purpose, any
suitable way of administering a fluid to a patient can be used. Preferably, the
composition is administered parenterally by infusion or injection (for example

30 by intravenous, intramuscular or intracutanous administration). For
infravenous administration the composition of the invention may be given as

bolus infusion or bolus injection. A typical daily maximum dosage of lactate is



di scl osed here is usually adm nistered as a fluid. For this purpose,
any suitable way of admnistering a fluid to a patient can be used.
Preferably, the conposition is admnistered parenterally by infusion
or injection (for exanple 30 by intravenous, intranuscular or

i ntracutanous adm nistration). For intravenous admnistration the
conposition of the invention may be gi,ven as bolus infusion or bolus
I njection. A typical daily nmaxi mum doSage of |lactate is 9 about 4.5

to 7.5 |/ k ht / day, | cul at ed th bod ht
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necessary For the preparation of a |iqui nposi ti on of
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the compounds ina pharmaceutically acceptable solvent. In this respect, it is

20 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. Accordingly, a pharmaceutical

25  composition comprising lactate or lactic acid, and potassium (and optionally
also any additional ingredients such as calcium or magnesium or an osmolytic
agent) in solid form is also within the scope of the present invention. In some
circumstances, for example, if storage room is limited, it might even be of
advantage to prepare a solid mixture of the components of the composition of

30 the invention, and prepare a liquid form thereof, only when needed.

[0029] In principle, every suitable combination of compounds that
yield a composition having the desired content can be used for preparing the



al so any additional ingredients such as cal cium or magnesi um or an
osnolytic agent) in solid formis also within the scope of the
present invention. In sonme circunstances, for exanple, if storage
roomis limted, it mght even be of advantage to prepare a solid
m xture of the conponents of the conposition of 30 the invention,
and prepare a liquid formthereof, % when needed. [0029] In
principle, every suitable conblnatlon f conpounds that yield a
conposi tion having the desired content can be used for preparing the
10 corrpos|09Wm5t§'pnt¢fethﬁﬂ0éﬁfﬂtl%h Forsxagipigvpd €0mposidiep oean bempreparede

Pperar o0y HoRTAE acia it SRClaIHT dATIA o) B 4TS, A Yoty

H20), and potassium chlori terna clum
| act at e, seHlovige! a&iteamzdwehmca mmulranofclwakmmnddadatd dscxdusm laetaisedntior

Corvent | cadoRBMRIobF Pl adaf hERE Rk Ro bo Bt sl e Sssry,

exanpl es watvahntiopr a m xture of water with an organi c sol vent such

as et hanol, as his solvent is able to dissolve the solid
conponents, in h%gi%ﬂl cdNgrsqbfert HancRiapx istitae i rharmacaical Apeaptable

amounts. Tygivedt, i e%dﬁﬁalé%é{t@ﬂtor'asm%r@%f%éeﬁlth §h Bﬁja%@éol@é’rﬂ@u@h

distilled or mcro-filtered water the purity of I's acceptabl e
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preferted deuwmasd Singte cadeutle cidtiliedor mcrou:fﬂteded omitdritke we‘gamfamhioh of
th t f 5 th t ile t I ti
(1) a5 cruekPeBiant o et Ras Seitionsy iR ihich Poedhonogs
The i nvent pespdred foantdee trealekdUsitihat, 66r bz(arhbl@ By theah etriisativresr edle-t he

fol |l ow ng n n-1i Exanpl es 0032] ure 1 shows the change in
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form brai nghRaHBhAhREUl@S RaMidtsRE. fbmﬁésmgaﬁat.ontd"ﬁh§ Hﬁ@%bﬁ.b%fof

the invention (closed squares, containin

mrol /118, the iﬂmmlqm ks sterite Waer IfOFd@Je&hﬁ” g0 sl classiiep by de hinited t o
a group of hﬁﬂ%&ﬁégmg Iferl ng frombrain trauma who are

being treate e conven onal mannitol therapy (open squares).
[0031] The invention is further illustrated by the attached Figures and

the following non-limiting Examples.
[0032] Figure 1 shows the change in the intracranial pressure of a

20  group of 12 patients suffering form brain trauma after receiving an infusion of
the composition of the invention (closed squares, containing 500 mmol/l
lactate, 9.4 mmol/l CI, 4 mmol/l K, 2.7 mmol/l Ca and 500 mmol/l Na)
compared to a group of 12 patients also suffering from brain trauma who are
being treated with the conventional mannitol therapy (open squares).

25 [0033] Figure 2 shows the survival rate of the group of 12 patients
suffering from brain trauma that are treated with a composition of the
invention in comparison to the group of 12 patients having received treatment
with mannitol.

[0034] Figure 3 shows the change in the osmolarity of the blood and

30 the change in the hematocrite (Hte) and the hemoglobine (Hb) concentration
in the blood for the treatment with a composition of the invention (open bars)

compared to the conventional mannitol treatment (closed bars).



25 [0033] Figure 2 shows the survival rate of the group of 12
patients suffering frombrain trauma that are treated with a
conposition of the invention in conparison to the group of 12
patients having received treatment wth mannitol. [0034] Figure 3
shows the change in the osnolarity of the blood and 30 the change in
the hematocrite (He) and the henogl H ne (Hb) concentration in the
bl ood for the treatnent with a conposlition of the invention (open
bars) conpared_to the conventional mannitol treatnment (closed bars).

11 [0035] Fi gul@3blshbi@re Heshonenige cornge peerigbrab serfugip pressess fore
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treated with 0s e~invention (open bars) corrpared to
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110 patlents after cardiac surgery conpared to adm ni strati on of
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sur ger ¥0 on adminigtgrebited groppseful &y p@emmafwrmrdiaé surgbex cORpRied to the
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the 110 pathatrlsy edrherisedatid iadiviluaigery on the capillary puI rmnary

wedge pressure ar dto.t ef ect he adm nistrati.on, of
R nger's | actat 'géﬁ%ugrg'@ 158 G[ff@(é{a@'fthﬁ%w)sg'% insigred 49 a
vol ume of tﬁwhwmrémalacﬁek éﬁicﬁ’écﬁsurgé@r@@ﬁ'ié P@ddary Vaséilenbsigance

(cl osed bar , Infused to the 110 patients conpared to the total

vol unel of S(PUIE“b@rFP@f@Qrm dhe aﬁf@(ﬁtoétr(%@ﬁﬂmt&&’ﬁﬁ?n aERinger's lagiatehe
urine out put (Fiob3sPA Fiduhe 77 dHowd tha!aeBof ReLonfiositdh ddiintidted to

the 110 patients after cardiac surgery on the capillary pulmonary wedge
pressure compared to the effect of the administration of Ringer's lactate {open
squares). '

20 [0039] Figure 8 shows the total volume of the hypertonic lactate,
composition of the invention (closed bars), infused to the 110 patients
compared to the total volume of infusion of Ringer's lactate (open bars) as
well as the urine output (Fig. 8A), the fluid balance (Fig. 8C) of the 110
patients in each of the two groups, whereas Figure 8D, E and F show the

25 hemoglobine (Hb}) content (Fig. 8D}, the lactate blood concentration (Fig. 8E)
and the sodium concentration (Fig. 8F) in the course of the infusion for the
composition used in this study of post operative patients (open circles)
compared to Ringer's lactate {(open squares). Figure 8G shows the change in
chloride blood concentration in mmol/L (before and after infusion) in two

30 groups of each 40 patients receiving an infusion either of a sodium lactate
containing composition of the invention (2.5 mmol/kg body weight over 15



patients in each of the two groups, whereas Figure 8D, E and F show
t he 25 henogl obine (Hb) content (Fig. 8D), the lactate bl ood
concentration (Fig. 8E) and the sodiumconcentration (Fig. 8F) in
the course of the infusion for the conposition used in this study of
post operative patients (open circles) conpared to Ringer's lactate
(open squares). Figure 8G shows the cPaange in chloride blood
concentration in mmol /L (before and afder infusion) in tw 30 groups
of each 40 patients receiving an infusion either of a sodiumlactate
cont ai ni ng MABHESEiARedn bers)t Ive & nsediumoshloride eenshinkng Isompositiogh(2.6ver
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conpared t _peréum r}@ﬁﬁdl um [control] containing 5.5 nM glucose and
a 0.2 mv hékignaBLang ie hesrhrale dbeats peeiyiiuie) eamrared io Rarpsier madiun
conpositio inip8G 8 i 8 b L Ogiqt he

concentr at %@dlgggﬁ'%ﬁg%%%g“g?fa@emw ﬁgé I ??glg (ay), 4

mol /L potassium (K), 2.7 nmmol/L calcium(Ca), and 500 mmol /L sodi um
(Na), (whi oL l4t. S . QS j : A wer e prepared
ot e ngm—sg# g1 Pre iohSd Bhafmta@iutichP 8 i c,HCaCIZ L
(96.5 Wpure), [N41]99586 Kisepuri e camporiberhdvirg ithg eohc@nratibhsas00

foll ows: [0Q042 00 .k f water far injection.,are filled.into a
Srer i1 zed MG et BbE ohloBie (Ghet s bastu (K gkt o
kg of the @alcmnmmghla@aim,mn@;@/L%o@mthéﬁgmhiaﬁ&@émssﬁ!auth| g oS50
kg potassium.chlorjde are continuously added under stirring. After
the additi aﬁo%ﬁ“mﬂ@ i VigfecRreRated framduisiig eadiem-Litagtate) splytipr (gQ)meig’ﬂhed

for anothee, 5{5051@:@%2?%5@?(96%%er@Eﬂ@Clt(lbg.srseﬁedd?é P Rakd fﬁgi\r;,'éggéﬂe

of injection were added in order to yield the conposition
above- hent B6A&iPWSoncent rati ons. Exanple 2: Treatnment of increased

intracranial prigaeie 985%G%h Watef for MhiBkibd ARYTR into a sterilized mixing
tank at a temperature of 30 to 40 °C. Then, 103.6 kg of the calcium chloride,

56.2 kg of the lactate solution and 150 kg potassium chloride are continuously
added under stirring. After the addition of the ingredients is completed, mixing

20 is continued for another 45 minutes at 38 °C. Then, the remaining 56.60 kg
water of injection were added in order to yield the composition having the
above-mentioned concentrations.

Example 2: Treatment of increased intracranial pressure caused by
25 brain trauma

[0043] In this study, the pharmaceutical composition as prepared in
Example 1 (containing 500 mmol/L lactate, 9.4 mmol/L chloride (Cl), 4 mmol/L
potassium (K), 2.7 mmol/L calcium (Ca), and 500 mmol/L sodium (Na) was
used for the treatment of patients suffering from brain injury (brain traumay). In

30 this study, patients whose demographic data is shown in Table 1 suffering
from an severe head injury (with a Glasgow Coma Score (GCS) = 9 or an
abnormal cerebral computer tomography (CT) scan) were included and were



[0043] In this study, the pharmaceutical conposition as prepared in
Example 1 (containing 500 nol /L |actate, 9.4 mmol /L chloride (Cl), 4
mml /L potassium (K), 2.7 mmol/L calcium (Ca), and 500 mol /L sodi um
(Na) was wused for the treatnment of patients suffering frombrain
injury (brain trauma). In 30 this study, patients whose denographic
data is shown in Table 1 suffering froman severe head injury (with
a d asgow Coma Score (GCS) <_ 9 or an!3 abnor mal cerebr al conput er

t onography (CT) scan) were i ncluded and were 13 either treated with
t he above- mghel dresded owitfostinei ehow@-mentomsd anyoesitionmanna t cdnveationalon
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exchanged, meaning if mannitol treatnent of a patient tailed, the

patient redh§ (e AR paftens insreasediiRe3thinge Hooer feiledita dkap by alone than Bn
accor dance tp, t ea‘%g: Vv

denogr aphi ma@ t? r%égér%\sfﬁleéies%% h\éhggd r%ﬁﬁ’m ﬁ?@gﬁﬁgﬁ tnje[art rggp : %f Wth
group treapatieni failedndhei patienhyrpeeivedi an Ilafuslaneobglme (r}wertsmmstﬁctatte

25" o5 cHBEhIY adisndd it elinTetyite. Byt vhrsgtios 26 56 cos o

G asgowocoma scale, ICH = Intracranial Hypertension The results of

this study, in ch 1 atients were either ated with mannitol or
15 the hypertonﬁmblleak Ei’U‘E ek Breange ?WS}HF regied patiert§own in

Figures 1[to 4 as Wwell as gl eSiréaldd °- whﬁb@,%uﬁ RESHMELS Olvith
treatment |group treated with|group treated wt
mannitol hypertonic lactate

age (years) 35+4 39.6 4.9

gravity score (IGS i) 43.8 +3.6 487126

GCS 54105 52+05

CT scan (TDB) 3+£0.2 52+05

ICH episodes 25 26

GCS = Glasgow coma scale, ICH = Intracranial Hypertension The

results of this study, in which 12 patients were either treated with mannitol or

15 the hypertonic lactate solution of the invention, are shown in Figures 1 to 4 as
well as in Tables 2 to 5.

Table 2: Results of treatment

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

number of survival 7 out of 11 12 out of 13

number of cross over 4 out of 11 Goutofi13

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

treatment (all

treatments)

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

treaiment  (only first




mannitol, n= 11 hypertonic |lactate, n=13 nunber of survival 7 out of
11 12 out of 13 nunber of cross over 4 out of 11 6 out of 13 nunber
of successful 14 out of 25 19 out of 26 treatnent (all treatnents)
nunber of successful 5 out of 11 11 out of 13 treatnent onl first 14
treatnment) Table 3: Intracranial Pressure (I1CP) and CPP before and
after treatnment group treated with group treated with mannitol, n=
25 hypertonic |lactate, n=26 | CP (mn}{ﬁ before 31 1.8 31.9 2.5
treatment ICP (mmHg) after 25.7 1. 7** 25.2 1.9** treatnent CPP
(nm Hg) beftwatmem)e 2.2 65.4 2.3 treatnent) GPP (nm Hg) after 73.2
2.4 72.3 2.3 treatnent ** p < 0.01 (paired T-test, conparison

i t hi h bef d Tabl e 4:
(' eat od i (RO Bupt Er el BreueEhe (BENARe PP RELAAR Bup tramerhot ai o,

n=26 GCsndtic Pressure 299 ZgpouP8. Jrealed (WRGIHIAD DetebRd with
treatnment |[Gsnotic Pressure 30%5‘%5]*,*“:3;@). 0 1. E)r%)’}per{m%{égg, rabke
treatnment [I[CP (mm Hg) before|[31+1.8 31.9+25
treatment
ICP  (mm Hg) after|25.7 +1.7** 25.2 +1.9*
freatment
CPP (mm Hg) before|67.6 +2.2 65.8 £2.3
treatment)
|CPP (mm Hg) after|73.2+2.4 723123
treatment

** p = 0.01 (paired T-test, comparison within the same group before and after
5 treatment)

Table 4:
group  treated  with|group  treated with
mannitol, n= 25 hypertonic lactate, n=26
Osmotic Pressure 299 £ 2.6 298.5+1.6
(mosm/kg) before
treatment
Osmotic Pressure | 302 £ 2.5** 300.0 +1.9*
(mosm/kg) after
treatment
Arterial Hte (%) before|32.7 £1.1 32.0£0.9
treatment
Arterial Hte (%) after|31.6+1.1** 31.0£0.9
treatment
10 Tableb
group treated with | group treated with
mannitol, n= 25 hypertonic lactate, n=26
before after before after
pH arterial 7.39+0.02 [7.39+£0.02 |7.38x0.02 |7.42+0,01**
pH venous 7.34% 0.01 7.34£0.01 |7.33x0.01 |7.37£0.01**
total CO; (mm Hg)|21.5+0.6 [21.6£0.6 [23.2+0.6 [24.0£0.7*%
arterial
total CO. (mm Hg)|22.9%£0.7 225£0.8 |(245+£0.7 |25.8+0.7"
arterial




Arterial He (% before 32.7 1.1 32.0 0.9 treatnent Arterial He
(% after 31.6 1.1 ** 31.0 0.9 treatnent io Table 5 group treated

with group treated with mannitol, n= 25 hypertonic |actate, n=26

before after before after pH arterial 7.39 0.02 7.39 0.02 7.38 0.02

7.42 0.01 ** H venous 7.34 0.01 7.34 0.01 7.33 0.01 7.37 0.01 *~*
total CO2 (mmHg) 21.5 0.6 21.6 0.6 .2 0.6 24.0 0.7 arterial
total CO2 (mmHg) 22.9 0.7 22.5 0.8 24’5 0.7 25.8 0.7** arterial
02 saturation (9%_99.3 0.8 99.4 0.6 98 9 0.3 99.0 0.3 rterial 02

sat urati on Q29 seBiratian 6 (%) 8988 74]99.4+0.677]98.9:63 |ASuG.3* * |
15 0.01 (pdrteddl T-test. conparison within the same group before ang

after trd&aesgjurationp S(%).|05.24piabr ed| 77-52$8* ¢B4pariison 7@ a:hi B>t hi
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same groupvebefi®re and after treatnent) 5 [0045%] As illustrated in

15

Fig. 1 admnistration of mannitol and the 0.5 Ml actate solution of

t he present,invention, jch is exenplarjly used to show the
efficacy of a%@@ér(paﬁéw et £PEPEHFYA MERINCBRISEME SgUDReiorAmNd aftes

2400 ol hleabAskiRt €05 4 Bl @pa%hd?r-_téﬁ:sebﬁq dh ditRCEHRASEME! g
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20 %in the intracranial pressure within the first 30 mnutes after
t he treat nbgforelanaeafer reaineier eas manni tol showed the typical known

next 3.5 hour s TR s e FE Ao st FRpRoldid g, 0.5°

untreat ed MRctataesoluienfaithérprestatinvastioh (whitths ewmplatie ueéd td Brow
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t he hypert emhel/! lactate or lactic acid) resulted in a decrease of about 20 % in the
intracranial pressure within the first 30 minutes after the treatment. However,
10  whereas mannitol showed the typical known rebound effect, meaning that the
ICP steadily increased within the next 3.5 hours after the treatment to about
90 % of the initial untreated ICP, the ICP further decreased to the surprise of
the inventors after the initial 30 minutes after the administration of the
hypertonic lactate solution, thus showing that treatment with the hypertonic
15 lactate solution has a prolonged effect. Likewise, as shown in Figure 4,
administration of the lactate solution according to the invention lead to a
greater change in the cerebral perfusion pressure (Fig. 4, see also Table 3}
[0046] This prolonged and increased efficacy of the 0.5 M lactate
solution in decreasing the ICP found here provides the further significant
20 advantage. Namely, it is thus possible to even apply a second dose of 0.5 M
lactate solution without any complications to further decrease the ICP and
thus to continue the treatment — something that is hardly possible with the
standard mannitol treatment. In accordance with the superior behaviour in
decreasing the ICP, 11 from the 12 patients that were treated with the 0.5 M
25 sodium lactate solution in accordance with the invention survived the brain
trauma, whereas only 7 patienis could be rescued by the conventional
mannitol treatment (Figure 2, Table 2). Figure 3 and Table 4 show that the
use of such a hypertonic lactate solution has further advantages compared to
the mannitol treatment. Whereas the osmolarity of the blood changed by more



15 lactate solution has a prolonged effect. Likew se, as shown in
Figure 4, admnistration of the lactate solution according to the
i nvention lead to a greater change in the cerebral perfusion
pressure (Fig. 4, see also Table 3) [0046] This prol onged and

i ncreased efficacy of the 0.5 Mlactate solution in decreasing the
| CP found here provides the further sjgnificant 20 advantage.
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effects due to the additional fluid uptake to the patient who is already severely
20 affected and weakened by the traumatic brain injury, are significantly lower.
This in turn is also associated with a much lower risks of (further) brain edema
caused by the treatment.
[0047] Without wishing to be bound by theory, the inventors believe
that the advantages of lactate are due to a different mode of action compared
25 to mannitol. Mannitol cannot enter the affected brain cells and does not get
metabolised. Thus, mannitol exerts its effect exclusively by an osmotic effect,
meaning, as long as the osmotic pressure in the blood stream-extracellular
compartment is higher than the ICP, water will flow from the intracellular
compartment into the extracellular compartment and thus into the blood
30 stream-exiracellular compartment due to the osmotic pressure difference.
When mannitol is removed from the blood stream through the urine, the

osmotic pressure difference gets smaller, causing an reflux of water back into



nmM as specified herein) has no such dilution effect and nore

I nportantly, that Iless infusion fluid needs to adm nistered. This in
turn neans that the side effects due to the additional fluid uptake
to the patient who is already severely 20 affected and weakened by
the traumatic brain injury, are significantly lower. This in turnis
al so associated with a nuch lower ris of (further) brain edema
caused by the treatment. [0047] Wtho w shing to be bound by

theory, the inventors believe that the advantages of |actate are due
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of sodium-lactate no chloride was infused. Thus, when applying a hypertonic
20 lactate composition of the invention, the loss of cellular water is due to a loss
of the cellular osmolarity. Hence, there will be no rebound effect and
accordingly, this also provides for the possibility to give a second dose of
lactate. Finally, it is noted that the consumption of the lactate anion and the
increase of the sodium concentration in the body in addition is useful in
25  preventing an acidosis.

Example 3: Post-operative treatment of patients after cardiac surgery

[0048] The composition used in Example 1 was also employed for

the resuscitation of post-operative patients that underwent elective coronary

30 artery bypass grafting (CABD). 110 individuals were included in this study and
the effectiveness of the composition was compared with the one of Ringer's
lactate composition (130 mmol/l Na*, 5.4 mmol/l K*, 1.85 mmol/l Ca*, 27



sodi um chl ori de group as conpared to sodiuml actate. However, there
was a significant rise in chloride concentration after
sodiumlactate as well indicating the chloride was driven from
intracellular to extracellular fluid since in the case of
sodium |l actate no chloride was infused. Thus, when applying a
hypertonic 20 | actate conp05|t|on of the invention, the | oss of
cellular water is due to a loss of tHe cellular osnDIarlty Hence,
there will be no rebound effect and accordingly, this also provides
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decreased Weart and thus to a stabilization of the patient, but also results in a decrease
in the resistance of the blood flow, and to an overall positive synergistic effect
20 in the post-operative treatment. Furthermore, as illustrated in Figure 6, the
infusion of the hypertonic solution of the invention also yields in a significantly
lower pulmonary vascular resistance as evident from the pulmonary vascular
resistance index (PVRI, a measurement of resistance or the impediment of
the pulmonary vascular bed to blood flow), which renders the composition of
25 the invention to be a very suitable means for the resuscitation and treatment
of patients suffering from conditions such as acute (or adult) respiratory
distress syndrome (ARDS), acute lung injury {ALl), interstitial lung disease
(ILD) or severe acute respiratory syndrome (SARS). In addition, the filling
ofthe patients was assessed by monitoring the Capillary Pulmonary Wedge
30 Pressure (CPWP). As shown in Figure 7, the CPWP was identical in both
patient groups during the infusion of the respective solution, indicating the
same efficiency of patient's filling.



the 6 hours of infusion (Figure 5D). This neans, that infusion of the
conposition of the invention does not only lead to a better
performance of the heart, and thus to a stabilization of the
patient, but also results in a decrease in the resistance of the

bl ood flow, and to an overall positive synergistic effect 20 in the
post-operative treatnent. Furthernore,,as illustrated in Figure 6,
the infusion of the hypertonic solut?%n of the invention also yields
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decrease t
the hemogloblne content decreases in the course of the infusion of the

20 hypertonic lactate composition of the invention, whereas it remains constant in
the case of administration of Ringer's lactate. Since the bleeding state and the
blood transfusion did not differ in the two groups of patients, this mild dilution
effect during the infusion of the lactate composition results from the transfer of
fluid from the surrounding tissue to the blood stream. In this respect, it is

25 noted that as shown in Figure 8E, the lactate concentration in the blood {blood
lactate level) was higher in the group receiving the hyperionic lactate
composition of the invention only during the first six hours of post operative
treatment, i.e. only during infusion of the lactate composition. Furthermore, as
shown in Figure 8F, the sodium concentration in the blood was within the

30 normal concentration range when the lactate composition of the invention was

infused. In contrast to that, administration of Ringer's lactate composition was



15 the risk of devel opi ng edema) but at the sane tine does al so not
decrease the henpdynam c state of the patient. [0051] In order to
determne the fluid flow wi thin the body, the henoglobine content in
the bl ood was determined. As illustrated in Figure 8D, the
henogl obi ne content decreases in the course of the infusion of the 20
hypertonic lactate conposition of thejinvention, whereas it remains
constant in the case of adnlnlstratl% of Ringer's lactate. Since
the bl eeding state and the blood transfusion did not differ in the
two groups aspogiatede With, at ppdiumi plpogi con¢astratientigat isidalow theenormal

i nfusi on ofyy Q%Id?&%‘l%ﬁ ition results fromthe transfer of
fluid frompt§<I rround?érig@tﬂlelzsue to the blood stream In this
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control . Fepmparatbtoetheazndiohwahoimvmgihgt trweadrm)rdssiem of the heart greatly
improves by the administration of the lactate solution, thereby preventing or

reversing the formation of "stone heart". Accordingly, these data show that the

20  hypertonic lactate solution described here can be advantageously used for the
treatment of ischemic reperfusion injury, myocardial ischemia, or any other
form of cardiac dysfunction, for example.



pressure significantly decreased upon infusion of the lactate
solution conpared to the control, showing that the deconpression of
the heart greatly inproves by the adni%?stration of the lactate
solution, thereby preventing or reversing the formation of "stone
ngly,.  these data show that the 20 hypertonic | actate

heart". Accqrdi (
sol ution dggrtésib’e%l fe? BMe@ntHe advant ageously used for the treat ment
of ischem c reperfusion injury, nyocardial ischema, or any other

f f di f ' . . | is.claimed is: 1.
The use of T comtsu 6t SBmpl8liof ¢80Rng 250 48 2bp rerciks Ber Bt ord
of L- |act ilactiecacidoor L-Tactateatand 2110 0 tmillikfdle bei MRrast mftasdiime forohe

potassium for .the 5 mapnufacture of a pharnmaceutical conposition for
the t regt nﬂ?ﬂ"%?&HFeannaéﬁ@ﬁ'ﬁﬁc%\ng Fampasgition forihe dwsiment ofrsiscedema,
traumatic Qhehsin the Bvaitddent Ridauksd i icGPIRASILR. ON
containing 250 to 2400 m | li ngldggbgﬂewﬁatuﬁ}at%;b‘?Eﬂﬁﬁrg@h%o&??@?@b&

L-lactate, and 2 to 10 mllinoles per liter of potassium for the 10

fact f 1R (Al Lt the tr t of
raumati ¢ Brai nt TR SRAPEPHIGR EBRBAGEsh % 240 il per Berata
or open cr fttiocasie wral-ladtateyand 3.to MR mifimolds perc MEP YT fot&sium, for the
cont ai ni ng_250 t(% 2408 m-pH | m)léj' per liter of L- 15 lactic acid or
L- | actt{ e, MaTlfactute 9h arpharmasdicgk comppsitionfop dhe desatment of tavmatic

manuf act ur i ' it | fior r .
-t AU A O iy 1P R dr R R ofprapp
.s stroke BAURGl d-1esion. 4. The use of a conposition containing 250
to 2400 mllinoles per Iiter of L- 20 lactic acid or L-lactate, and
2. to 10 mllinoles per liter of potassiumfor the manufacture of a

phar maceut Bcal Themseidfiocorhpositiore comamivg 25665 2800 nilfimalesiRriliedHof L-
under ggi ng, ap_operative procedyre. ~ . 5 The use of a conposition
cont a%ﬁji ng{a-fﬁﬁ qp%é fﬁdﬂ'%?%tﬁ ﬁﬂae% &0 m'll"@Ple&f per. litge of otassiuei for dhe
L-| act at e, mangdfabiire dita PhirdBe fEalRWmidsiiith BF (ROFERHATLE fontbfmatic
manuf acture of a pharmaceutical conposition for post-operative
treat ment BREMINYY; whareinthenor-fraumatic braig injyry is strake ousalddésion.ai m 5,
wherein the post-operative treatnment is treatnent of a
4, The use of a compaosition containing 250 to 2400 millimoles per liter of L-
20 lactic acid or L-lactate, and 2 to 10 millimoles per liter of potassium for the
manufacture of a pharmaceutical composition for use in the treatment of a

patient undergoing an operative procedure.

5. The use of a composition containing 250 to 2400 millimoles per liter of |-
25 lactic acid or L-lactate, and 2 to 10 millimoles per liter of potassium for the

manufacture of a pharmaceutical composition for post-operative treatment of a

patient after cardiac surgery. |

6.  The use of claim 5, wherein the post-operative treatment is treatment of &
30 patient that underwent coronary artery bypass grafting (CABG).

7. The use of a composition contajning 250 to 2400 millimoles per liter of L-
lactic acid or L-lactate, and 2 to 10 millimoles per liter of potassium for the



30 patient that underwent coronary artery bypass grafting (CABG. 7.
The use of a conposition containing 250 to 2400 m |l linoles per liter
of L- lactic acid or L-lactate, and 2 t4210 millinoles per liter of

potassium for the 22 nmanufacture of a pharmaceutical conposition for

the treat mpinghcRFelt S A0 | [ 8 T f . £lg m
wherein the acute emdya%@?%@gg’ q%gﬁ@%ﬁgogdf%ry%%%g%t@@gﬁa?w e
post - oper athemodynamic distresssept i ¢ shock, respiratory di seases, or

acute respiratory distress syndronme. 9. The use of claim1, wherein
the traumatic brain injury is closed or open craniocerebral trauna.

10 10. The guse Qheclisy of diaii 53whshr tHela@ile hBRIcRPEREE &i@ﬁéﬁ%fb’léii@bdrﬁg

pressure caysed by the traumatic brain injury i§ decreased

use of el aiPRYirayma; PoteRarative, situalipnsy & i shopkarespinatary ydiseasssy ke
15 or col d-4.g&d @%Pirél%nagﬁeﬁég%ﬁérf)ﬁ{éy of clains | to 11, wherein the
ac r

concentration of tic aci actate is in the range of 400 to
1500 mllinoles per liter. 20 13. The use of claim 12, wherein the

concentrati,on of.lactic.acid_or lactate.is in the range of 500 to
1500 nilli ol estr;’}&ruﬁel PEE‘?'“M’ Vﬂ*}%e'ﬂ?bedfa“maéﬁcrﬁfﬁ@, 'nlmg#sepfﬁswhé!r open
concentr at iceghioderebBedl frquad.d or lactate is in the range of 800 to
1200 mllinoles per liter. 25 15. The use of claim 14, wherein the
concentPation of lactic acid or lactate is 1000 millinples per

liter. 16. 4fh [ . [ j ‘
sed as 3000ounrey Bredtollm o 278, g 3n MERLRED BRSkHTA RErie
. to 16, wieauséchby ke trewpatic brain irfjunytibdecreaseghr i ses potassiumin a

concentration of 2.5 to 6 mllinoles per liter. 23 18. The use of
any of clainms 1 to 17, wherein the conposition further conprises 2

to 5 mllirol esTherudd seciaivi 1CeH 4, Wherein the non-traumatic brain injury is stroke
15  or cold-lesion.

12.  The use of any of claims 1 to 11, wherein the concentration of lactic acid
or lactate is in the range of 400 to 1500 millimoles per liter.

20 13. The use of claim 12, wherein the concentration of lactic acid or lactate is
in the range of 500 to 1500 millimoles per liter.

(" 14.  The use of claim 13, wherein the concentration of lactic acid or lactate is
in the range of 800 to 1200 millimoles per liter.
25
15. The use of claim 14, wherein the concentration of lactic acid or lactate is
1000 millimoles per liter.

16. The use of any of claims 1 to 15, wherein sodium (Na) is used as
30 counter-ion for the lactate.

17. The use of any of claims 1 to 16, wherein the composition further
comprises potassium in a concentration of 2.5 to 6 millimoles per liter.



19. The use of any of clains 1 to 18, wherein the cal cium
concentration is in 5 the range of 2.5540 4 mllinoles per liter.
20. The use of any of clainms 1 to 19, V\%erei n the conposition is an
aqueous solution. 10 21. The use of any of clainms 1 to 20, wherein
t he conposit® on Thgs usAeof @slicehrlaims ohsd 1D0Wherdin ithel esmpesition tiemher

L-l act at e, o Lter chloride (C), 4 mllinoles per

liter pot as‘?&ﬁ*sﬁgbﬁl@ﬁyggﬁéérﬁr@qré’i Cﬁ@f'”"l"i ter calcium(Ca), and

1000 mllinoles per liter sodium (Na). 22. The use of any of clains |
has the concentrations: 20 1000

to 20, wherein L|he cong Siti | > .
millinoles 1§er | theH‘S%-ﬁo%f af aimsz 140 48) Whatgir thepealcium eancentrationdis in
(d), 8. 5tme Hng&fq,_ssﬁga mmw;efpé,aﬁﬁ} um (K), 2.7 mllinoles per

liter calcium (Ca), and 1000 mllinoles per liter sodium (Na). 25
23. The use of any of clains 1 to 20, wherein the conposition has the

Cor T o 2, TR Ot BSR4 b i Bimpesa b st
2.7 m|linmsbesioper liter calcium (Ca), and 24 500 mllinoles per

liter sodium (Na). 24. The use of any of clains 1 to 20, wherein the
conposition has the concentrations: 5 500 mllinoles per liter

L-1actage, 918. OTRb| fid i | gpi he contbdBitlan RG!
Ll af:i ?@e (ra 3(1) 't asg’% nlizé(%ﬂifeaﬁwyp%? didifr8" 158! 96, et the combdBitlon’ FBL Sfe
concentrations:

(
1000 millimoles per liter L-lactate,

9.4 millimoles per liter chloride (Cl),
4 millimoles per liter potassium (K),

15 2.7 millimoles per liter calcium (Ca), and
1000 millimoles per liter sodium (Na),

22. The use of any of claims 1 to 20, wherein the composition has the
concentrations:

20 1000 millimoles per liter L-lactate,

8.9 millimoles per liter chloride (Cl),
( 3.5 millimoles per liter potassium (K),

2.7 millimoles per liter calcium (Ca), and
1000 millimoles per liter sodium (Na).

25
23. The use of any of claims 1 to 20, wherein the composition has the
concentrations:

500 millimoles per liter L-lactate,
9.4 millimoles per liter chloride (Cl),
30 4 millimoles per liter potassium (K),
2.7 millimoles per liter calcium (Ca), and



2.7 mllinoles per liter calcium(Ca), and 500 mllinoles per liter
sodium (Na). 10 { 25. The use of any claims 1 to 24, wherein the
conposition further conprises an osm)lc%ﬁ e selected fromthe group
consi sting of a carbohydrate conpound, gelatine, a serum protein and

m xt ur es t Begeniflimdies pér litEhsodiam ®fa)cl ai m 25, wherein the
car bohydrate conpound is dextrose, polydextrose, hydroxyethyl
starch, sorbitol, xylitol or a mxture thereof. 20 25 30

24. The use of any of claims 1 to 20, wherein the composition has the
concentrations: '

5 500 millimoles per liter L-lactate,

8.9 millimoles per liter chloride (CI),

3.5 millimoles per liter potassium (K),

2.7 millimoles per liter calcium (Ca), and

500 millimoles per liter sodium (Na).

10

¢ 25. The use of any of claims 1 to 24, wherein the composition further
| comprises an osmolyte selected from the group consisting of a carbohydrate

compound, gelatine, a serum protein and mixtures thereof.

15 26. The use of claim 25, wherein the carbohydrate comipound is dextrose,
polydextrose, hydroxyethyl starch, sorbitol, xylitol or & mixture thereof.

20

25

30



