Nutritional Conposition for Wwund Healing Field of
the invention 5 This invention relates to a
nutritional conposition for pronoting wound heal i ng,
particularly the healing of chronic wounds such as
pressure ul cers (decubitus). Background of the
invention 10 In normal wound healing, there are three
phases which overlap to sone extent. Briefly, the
first phase is inflammtion in which the clot forns
and stops the bleeding from blood vessels foll owed by
extravasation of nunonuclear bl ood cells which clean
t he renpyve de The next phase is the
gra '"“ Qﬁ’ﬁ%@é on fox, &‘F“ dHegling| asts proliferate
and ate in the wound and produce coll agen to
ass@eﬁgPﬂHTBHﬁﬂﬂﬁﬂ cl osure. This phase is
characterised by high netabolic activity. Finally,
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acut
thiese patients are malnourished before suffering wounds, the wounds may simply fail
 toheal.

30 In recent years, much attention has focused on the role of arginine in wound healing.
This is discussed for example in USP 5,053,387 which discloses an enteral nutritional
formulation in which 1 to 3% of the total energy intake is preferably provided by
arginine. Similarly, EP 960 572 A discloses a nuiritional composition suitable for the
treatment and prevention of pressure ulcers which includes arginine as well as large

35 amounts of vitamins C and E. The role of arginine is also discussed in USP
5,733,884 which discloses a method of providing nutrition to a patient with an acute
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2 or chronic wound using a conposition in which at

| east 2% of the energy is provided by arginine and
the sane anount by proline. This patent hypothesises
that arginine and proline have a synergistic effect

i n enhanci ng wound healing. Comercially, there are a
nunber of products marketed as suitable for pronoting
wound healing on 5 the basis that they contain high

| evel s of arginine including CUBI TAN(r) and

ARG NAID(r). An adequate supply of arginine is clearly
relevant to the mound heal i ng process. However,
arginine is a recursor for the fornmation of

ni t OF Ehrgyic a*@uwi Psing & cerapogiion in yiyich 4t loast 28 of theiebrey is provided
enhapaegnige and the haheamewsagr Iﬁb]hrﬁsn THid patént RPSotktaRES BB Leinine

for I I v t.0_be ex d.to

am&%% B8 K b oGO bAAP T il SRR By atgerciany,
happRsEe 1P agyyarhes mrwwan@k«?te@eq spitalie for iptameting wound healing on
supilec bR shat Ghdyticontaid Kbl Nevdle e laSgifthe ahahdlh A&
for&&gﬁ,@ . Cynober, gr?vq:)i na%1l ncNutr I\g %B ® and
Care '93 2003. Moreover, it is quite likely

that a high proportion of elderly, 15 bedridden or

cri tAnC@déqﬁaté |shp;ﬂ>ﬁfof %fguﬁn@‘is Eleddy RlievdfVe! 9'%@ rh%:ﬁ%x%r ocess.

sor gl tiqQns

" ov SReohin, iR S Hep RbrosibSion b dorraipi ofeic LG Pl At 2 &
et Vvasodilathr @dginhancke gro3ai hatgHng 6@19100) It iSuotdusitatdd for keitically
| nvemtih@fiduad® tb rbeaefpreﬁt t02BiBR Cdmouh R CoPhifRE G}hd% %& nJe't s wint

prOV|d a nut ri. osition for _prono

wou ﬁ%ﬁvh y bappen bfter‘Ql? dh‘@‘?‘ggmﬁ%‘i Wﬁg@aﬂc%pplamm% Peptaining high
s ounevglsapfargining arsoq Hyd exanples buCpmbet) €ngi Gpin CHNMNEr Myad Care.
1. 8% 13b-93n20030t Aor6Hep # &S qiqﬁte t]ﬁ(%l &Q{TE%@ 20 gtf | XP elderly.
fro %_é&qmne an erelnt§i el n sourcd Imer ’
> or olPefitdep or gifically Ul paticpts g risk of {Eudlgping pigtsure sores ONEIEIalSO suffer
cal mregondﬁmnhﬁar wduvhdsght levals ofiiiria ogide arRdoaizpREicatell (I Takala et

Pr eSENI HnBVeMbi 91 PisoMiad880ya Met hod of provi di ng
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chroni c wound conprising the step of admnistering a
t herSapwamakyodltheInvbitét | ve anount of a nutritional
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composition derive from arginine and wherein the protein source includes proline in
an amount of at least 3% of the total calories of the composition.

In a second aspect, the present invention provides a method of providing nutritional
support to a patient with an acute or chronic wound comprising the step of
administering a therapeutically effective amount of a nutritional composition
comprising a protein source, a lipid source and a carbohydrate source wherein no
more than 1.8% of the total calories of the composition derive from arginine and

wherein the protein source includes proline in an amount of at least 3% of the total
calories of the composition.
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calories of the conposition. 3 In a third aspect, the
present invention provides the use of a protein
source, a lipid source and a carbohydrate source for
the manufacture of a therapeutic formulation for
pronoti ng wound heal i ng wherein no nore than 1. 8% of
the total calories of the fornulation derive from
argi ni ne and wherein the protein source includes
proline in 5 an anmount of at |east 3% of the total
calories of the fornmulation. Betailed Description of
the | nvention Al though the inflammatory phase of the

d healing process described above is 10 critica
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prefer abI y supplenented with small anmounts of arginine

SUbj B cGthYRMSn t0? thd'Bresent invention does not need to be supplemented with
arginine - of course some arginine is likely to be present as part of the protein source.
However, it is widely believed that arginine also has a role in the inflammatory phase
of wound healing and, for this reason, the composition of the present invention is
preferably supplemented with small amounts of arginine subject always to the

requirement that arginine must account for no more than 1.8% of the total calories of
the composition..




requi rement that arginine nust account for no nore
than 1.8% of the total calories of the conposition.

4 The conposition of the present invention contains
sources of protein, lipids and carbohydrate and may
be adm nistered orally or enterally. The conposition
preferably provides about 1.25 kcal/m. 5 Protein is
essential to healing as tissue danmage results in a
catabolic response that includes a requirenent for a
| arger proportion of total caldries as protein than is
requi red by the general popul ati on. Research suggests
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about 110: 1. -The conposition of the present invention

also includes a lipid source. Lipids or fats are the

20pr i rRrefprably, podine ostitnadt RasragyYiof tidaldsesyf @ dopeitin of the
fromytaly ﬁ&%&f&@.‘ A% Wi Ev%l%g cﬁggﬁ%& tﬁgétegr&%{{%é éh%féoﬁ;siﬁon will

functions. As far a$ We) 16 . oncern :
et JK55T 1B FRBigmpaed by ghout 3.0 hy Meightrf tin reteagioBmel moline.
and other regulators of the inflammtory process. The

LT pi g SQu %ﬁoﬂés?ﬁaﬂl 3¢ Eﬂr%g&r Ry tcoﬁﬂgs‘iat{btni o‘%'%hé%%fan%ro% I?sl f{referably

25 about 160:1. The total non-protein calories/ gram of nitrogen is preferably about
110:1.

The composition of the present invention also includes a lipid source. Lipids or fats
are the primary source of stored energy in the body and energy from fat metabolism is
30 used in all normal cell functions. As far as wound healing is concerned, fat
metabolism resulis in the formation of prostaglandins and other regulators of the
inflammatory process. The lipid source used in the present invention preferably
constitutes about 20% of the total energy content of the composition. Of this 20%,
preferably about 8% is constituted by mono- and di-glycerides of fatty acids. The
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constitutes about 20% of the total energy content of
the conposition. O this 20% preferably about 8%is
constituted by nono- and di-glycerides of fatty acids.
The S ratio of n-6 to n-3 fatty acids is preferably
between 4:1 and 10: 1, nore preferably about 7:1. The
conposition of the present invention also includes a
carbohydrate source. 5 G ucose is the primary fue

for cellular nmetabolismof many tissues including

| eucocytes, macrophages and fi bdroblasts all of which
are involved in the wound healing process. ducose is

neeﬁ'fiﬂo 153 %Et%tnaé gﬁﬁﬁ%?cgst it! p% ra% g%&v&e&n qlnfm fnﬁgf(bf];lggvgtqugferably

i nveRPHdAL- preferably constitutes about 50% of the
total energy content of the conposition. Suitabl e
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contains nore than the recommended m ninum |l evels of
vitam ns C and E, nganese, zinc and selenium 20 A
l i qﬁ‘%’m\“ FE Efgtré‘%ﬂﬁ@ﬁtﬁc?ﬁe e dmpprignt tip thhavound healing
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cas al nll’ YROSEY 36 eliegarde fhesat W@m&ms 30Héwever, certain
L- prmicromtri&%s are particularly important for wound healing and therefore the

composition of the present invention preferably contains more than the recommended
minimum levels of vitamins C and E, manganese, zinc and selenium.

A liquid, ready to use composition according to the present invention will now be
given by way of example:-
Example 1
Caloric density 1.25g/ml
Protein 30% of kcal
of which (by weight):-sodium caseinate 50%
milk protein concentrate 45%
free L-proline 3%
free L-arginine 2%
total L-proline 12.4% of protein source
total L-arginine 5.0% of protein source
Caloric contribution of total proline 3.7%

Caloric contribution of total arginine 1.5%
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free L-arginine 2% total L-proline 12.4% of protein
source total L-arginine 5. 0% of protein source
Caloric contribution of total proline 3.7% 35 Caloric
contribution of total arginine 1.5% 6 Lipids 20% of
kcal of which rapeseed oil 35% corn oil 34% 5 soya
oil 20% nono and di-glycerides of fatty acids 8% mlKk
fat 3% n-6:n-3 7.2:1 10 Carbohydrate 50% of kcal of
whi ch corn syrup 52% sucrose 43% starch 3% | actose
2% 15 Vitamin C 125ng/ 100mM Viggamn E 7.5ngy _
a-tocopherol equival ents/100m Manganese 1.9ng/| 00mi
Zinc 3.7ng/100m  Sel eni um 199/ 100nl 20 GCsnolarity
470 mosm [fig water Water 80.3% Density 1.087g/m
Tot &fipidal / g nitrogen 1@0%lofx6alNon-protein cal/g

ni trogengddfich As will rgﬁs&(ﬂ%ﬁed ated fromthe 35%
f oregoi ng description, cE)meoﬂcorrpom tion will also 349,
soya oil 20%
mono and di-glycerides of fatty acids 8%
milk fat 3%
n-6:n-3 7.2:1
Carbohydrate 50% of kcal
of which corn syrup 52%
sucrose 43%
starch 3%
lactose 2%
Vitamin C 125mg/100ml
Vitamin E 7.5mg a-tocopherol equivalents/100ml
Manganese 1.9mg/100ml
Zinc 3.7mg/100ml
Selenium 19pg/100ml
Osmolarity 470 mosm/Kg water
Water 80.3%
Density 1.087g/ml
Total cal/g nitrogen 160:1

Non-protein cal/g nitrogen 110:1

As will be appreciated from the foregoing description, the composition will also
contain other micronutrients of the type conventionally found in enteral compositions
in accordance with EC Directive 1999/21/EC as well as flavourings such as coffee or

vanilla, emulsifiers, thickeners and stabilizers of the type conventionally found in
enteral compositions.

The nutritional composition may be produced by conventional methods. For
example, the protein source and the lipid source are dissolved in water, preferably
water which has been subjected to reverse osmosis, to form a liquid mixture.
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contain other mcronutrients of the type
conventionally found in enteral conpositions in
accordance with EC Directive 1999/21/EC as well as
flavourings such as coffee or 30 vanilla, enulsifiers,
t hi ckeners and stabilizers of the type conventionally
found in enteral conpositions. The nutritiona
conmposition may be produced by conventional nethods.
For exanple, the protein source and the |ipid source
are dissolved in water, prefergbly 35 water which has
been subjected to reverse osnnsis to forn1a quuid

m Xt 7. Enul si nay di ssol ved. i n e lLip
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tre othgr ?aé%mévé%‘@bkemradwmé udig, fert exampleevijamiiy, mjnerals,
may fhwomdigsiagdlcadettnthy St eam i nj ection or by heat
exchanger; for 15 exanple a plate heat exchanger. If

a shelf-stable liquid conmposition is required, an

ul t reen bguid tff’@gﬁl‘l‘?eﬁlﬁY(@FW)bel §131'Ipiilbl‘ direaipd ytocmddwctbe@enal loads
af t gpagiueizbd At ThidgmiPbOCarB&iout YT stepPRGon &by K éx%ﬁﬁnger for
ex maﬁtaﬁﬁﬁ% hAR Y cggn clonduct ed at 140-155C for 5-8s

inatu excn r The 20 liquid m xture may
then be cooled to about 60C to about 85C; for exanple

ﬁy fIf asthelfostedlld Hguid -Ebﬁapbdl’cfbﬂ e ﬂ?t;iﬁ}dd[ @n'u&trat H@‘H treatment (UHT) is
0 .0

T RES AL Erd SO O LT 35l o et i
conttﬁﬁaﬁé?% mayche %dm 1 1401p8°C 6 5-8 &l afidedientgexchanger. The
QS ePlidued fiiztthre myQﬁentHéQ:oﬁl@dﬂ %&db‘&ﬁf @0°@&U abft QW 'f(ﬁd:x&ﬁﬁle by flash
y cQ g LUk ur.e

r econg iﬂl g ut'ltaII]B r"Ff‘L g 1 Eh et&mﬁlc}gngeq Wéfﬁ’ﬁﬁﬁﬂgwgs]eﬁmgemsed
m xt sy beid pry be aseptlcally filled into suitable containers such as 200 ml cups for

oral feeding. Aseptic filling of the containers may be carried out by cooling the liquid
mixture.

If a powdered, reconstitutable formula is required, the homogenised mixture can be

evaporated and dried to powder; for example by spray drying. Conventional
procedures may be used.

Experimental Example

Normal human fibroblasts were trypsinised and seeded in 12 well plates at a density
of 10,000 cells/cm®. When confluent, the cells were transferred to a culture medium

with an amino acid distribution and concentrations designed to mimic those in human
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evaporated and dried to powder;
dryi ng. Conventi ona
Exanpl e Nor mal

Experi nent al

trypsi nised and seeded in 12 wel |
of 10,000 cells/cnB. When confl uent,
transferred to a culture nedium 35 with an amno acid
di stribution and concentrations designed to mmc
serum as cl osely as possible. The
cell cultures were divided intp two categories, a
control culture in which the cul ture nedi um cont ai ned
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source, a lipid source and a carbohydrate source
wherein no nore than 1.8% 5 of the total calories of
the conposition derive fromarginine and wherein the
protein source includes proline in an anount of at

| east 3% of the total calories of the conposition.

2. Anutritional conposition according to Caiml
wherein at |least 3.5%of the 10 total calories of the
conposition derive fromproline. 3. Anutritiona
conposi tion according to claimg or 2 wherein 1.5% of
the total calories of the conposition derive from

ar gi b 15 4. A nutritional conposition according to
any g‘gﬁﬁdlng claimwherein the protein source
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15 4. A nutritional composition according to any prepeding claim wherein the
protein source constitutes at least 28% of the total calories of the composition.

5. A nutritional composition according to any preceding claim which
composition has an energy density of about 1.25kcal/ml.
20

6 . The use of a protein source a lipid source and a carbohydrate source for the
manufacture of a therapeutic formulation for promoting wound healing,
wherein no more than 1.8% of the total calories of the composition derive
from arginine and wherein the protein source includes proline in an amount of

25 at least 3% of the total calories of the formulation.

7..  The use according to claim6 wherein at least 3.5% of the total calories of the
formulation derive from proline.
30 8 .  The use according to claim 6 or 7 wherein 1.5% of the total calories of the
formulation derive from arginine




