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Background to the Invention

In the Jast few years there bas bec:: considerable inteiest among athletes in creatine, which
occurs abundantly in skeletal muscle. Creatine plays a pivotal role in the regulation and
homeostasis of skeletal muscle energy metabolism and it is now generally accepted that the
maintenance of phospho-creatine availability is important to the continuation of muscle
force production. Although creatine synthesis occurs in the liver, kidney and pancreas it
has been known for sometime that the oral ingestion of creatine will add to the whole body
creatine pool, and it has been shown that the ingestion of 20 to 30g creatine per day for
.several days can Jead to a greater than 20% increase in human skeletal muscle total
creatine content. Thus, W(094/02127 discloses the administration of creatine in amounts of

at least 15g (or 0.2-0.4 g/kg body weight) per day, for at least 2 days, for increasing

muscular strength.

In fact, it was subsequently found that after several days of supplementation (20g per day)
with creatine in order to attain saturation, thereafier it takes no more than 2 to 3g per day
to maintain the saturation of body stores. Creatine supplementation in an appropriate dose
can provide improvements to athletes involved in explosive events, which include all
events lasting from 2 few seconds to a few minutes (such as sprinting, swimming, weight-
lifting etc). Endurance performance in events lasting longer than about 30 minutes appears
to be unaffected by creatine supplementation. Creatine is a normal food component and is
not a drug and its use is not contrary to official regulations. The biggest benefits of
supplementation can be experienced by the elderly, vegetarians or those who eat no meat

or fish since these people tend to have low muscle creatine content.
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in suspenst on an od of providi ng stabl e Creative contal ni ng
conposi t i preggred by processing the Aloe Vera (e.g. mashing, pulping, cutting, juicing and the

hke)_ Thus Aloe Vera gel and Aloe Vera j jlllCC are exa.mplcs of Aloe Vera extract.

The main use of Aloe Vera in the past has been to prevent inflammation, particularly to
the skin, especially after burns, but there are many other uses. Experiments and research
studies have shown that after using Aloe Vera juice, the output of the digestive enzymes
and the bacterial population of the intestines are improved. Thus there has been an
increasing interest in Aloe Vera extract as a medicament to be taken orally as people

become more acquainted with its medicinal properties

Among the several methods of presentation, there is a growing use of Aloe Vera extract in
soft drinks which are fruit flavoured, and these are quite palatable. The inclusion of
creatine in a soft drink would be highly desirable because the Aloe Vera extract drink

would be much more beneficial to health than an unsupplemented ordinary fruit drink.

Aloe Vera juice is acidic (commonly about pH3). It is well known that creatine is unstable
in aqueous solutions at acid or neutral pH, and is converted into the related compound
creatinine. This is highly significant as creatinine has no muscle performance-enhancing
effect and is excreted from the human body as a waste product in urine. In view of the
foregoing, EP 0 669 083 teaches that aqueous drinks for human consumption comprising
creatine must be weakly alkaline, in order to prevent the conversion of creatine into

creatinine, and this has become the generally accepted opinion.

Furthermore, creatine has been used in the past only for the preparation of products with a

meaty or savoury flavour. For instance, Tonsbeek (US 3,615,600) discloses and is
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The creatine content of the composition may be present as any active form of creatine (e.g.
creatine phosphate}, but creatine monohydrate is found particularly convenient as a source
of creatine. The creatine content of the composition is preferably subjected to a
micronization process (e.g. crushing, pulverizing, powdering and the like) prior to
incorporation into the matrix, so that the resulting composition is not unacceptably "gritty"

in texture.

The composition may be provided in solid, liquid or semi-liquid form (e.g. as a drink,

sSoup ot yogurt).

Preferably the creatine will be distributed substantially evenly throughout the supporting
matrix (by homogenizing in some manner e.g. by stirring, blending and the like), which
may be accomplished manually (e.g. by the consumer) and/or mechanically at the time the

composition is prepared.
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_Other materials suitable for use in the composition include gelatinous substances (e.g.

gelatine) or thickening agents such as alginates, agar or pectins.

Indeed, such viscosifiers, gels, gums, thickening agents listed in the preceding paragraph
and the like may wholly or partly form the supporting matrix, if desired. One edible
matrix comprises a gel prepared from concentrated Aloe Vera extract: a smooth creamy
paste (suitable for packaging in a squeezable tube) may be prepared by mixing Sgms of
creatine with 20mls of a concentrated Aloe Vera gel (such as that obtainable from Aloe
Commodities Int. Inc., Farmers Branch, TX75234). Generally preferred, however, are

edible matrices comprising a plant-derived or algal-derived polysaccharide or gum.

The present inventors have previously found that the conversion of creatine to creatinine in
acidic aqueons solutions can be markedly inhibited by storage of creatine-containing
solutions below ambient temperature. The inventors have now found that, by providing
creatine in the form of a snspension, rather than in solution, conversion to creatinine (even

in an acidic composition) can be greatly inhibited or even substantially prevented even at



creatine woul d be convened to creatinine It would be a great advantage to
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The term "substantially stable” is herein defined as referring 10 a composition in which at
least 75% of the original creatine in the composition is unchanged into creatinine. for a
period of at least 7 days' storage at ambient (20-25°C) temperamre. Desirably the
composition will be sufficiently stable that 75% of the creatine remaios following a period
of at least 31 days’, more preferably 45 days', and most preferably at least 73 days’

storage at ambient temperature.

The composition may comprise one or more further components to improve its
palatability, stability, flavour or nutritive quality. These further components may be
selected from the group consisting of: electrolytes, vitamins, lipids, carbohydrates, amino
acids, trace elements, colourings, flavours, artificial sweeteners, natural health improving
substances, anti-oxidants, stabilizers, preservatives, and buffers. The composition may be
unflavoured or where the edible matrix is a recognised foodstuff (e.g. honey or syrup), the
composition may have the normal flavour of the matrix. Alternatively, exogenous

flavouring may be added (e.g. fruit, cheese or fish flavour).

Vitamins may be included with advantage in the composition of the invention. The



conposition of the invention include spreadabl e solids such as dairy or
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Preservatives can be provided typically by potassium benzoate and/or potassium sorbate.

Colouring can be provided, typically by using a cold water soluble colourant such as beta-

carotene. Other suitable colourings will be apparent to those skilled in the art.

A clouding agent may be included in the composition, if desired, to improve the

appearance of the composition.

The mineral and trace elements can also be added in any type or form which is suitable for
human consumption. It is convenient to provide the calcium and potassium in the form of
their gluconates, phosphates or hydrogen phosphates, and magnesium as the oxide or
carbonate, chromium as chrominm picolinate, selenium as sodium selenite or selenate, and
zinc as zinc gluconate. Typically the amounts are:- sodium at 400mg/litre, calcium at

100mg/litre, chloride at 600mg/litre, potassium at 200mg/litre, magnesium at 75mg/litre



creatine content of the conposition. In particular the conposition
desirably has a pH between 2.5 and 6.5, preferably between 3.0 and 6.0.
Typically the conposition has a pH in the range 3.5 to 5 whi ch, t he
human pal ate, has a refreshingly sharp taste without e% BO‘(%beé@lohgc
Conpositions in accordance with the invention are substantially stable so
that creative nmay be presented-in aci dl]C formul ati ons, contrary to’ t he
teaching.of the art, in physiologically” useful ambunts, ‘even follow ng
storage for prolonged periods at anbient tenperature.. A physiologically
ef fective ambunt of creatine is an amount sufficient to cause a treasurabl e
increase .in.thé creatine-content of the-tissues of a subject follow ng
repeat ed mdidosphoiuoat Serhglitre, cheripionis 129i¢/kre, seliior A 175 dafinpand &d e
relative: #Son?@ bni'tial baseline level. The term"substantially stable” is
herei n det &ras referring to a corrp05|t|on in whi.ch at | east 75% of the
original creatine-in the conposition is unchanged into creatinine for a
period of_at “l.east".7 days' storage at anbient: (20-25C) tenperature. :
Desi rably ll?%“‘&’é‘rrﬁégﬁfﬁmp% lite Q}’gﬂaﬁ e picpreprred) corpprsitiontrivgt rafig/rof 3 tee -

creatine - Qf st 3 oy e referably
45 days éﬁ%@%ﬁtﬁ agfgrbfty awﬁé*gglﬁzé*e%@i ‘;"“%?*8??95 st PR -

enper a 3 MMJ l’ﬂmpredimﬁhy ud diertin tihethe GfRAAGN S tO
i nprove 'ﬁ%re %JSQ {?éb | i t CLI avourg or nutfl tive qlcjal ity. %Ilhese
furt her corrponeniﬁtj rrgi/m o ”fi? ?HWWWBOWQ?XW@%@ in 4 or

el ectrol yimpwd@rwastuedrd q:wdﬁe sﬁ&f&ﬁ&bynﬁﬁis%liov?éﬂﬂm setGhelSs sold ek
el enents, ;colo avourg,.-artificial sweetenérs, natural heaP

i npr ovi. néday§%%g§§“ arﬂfcma%f‘dfamw%raﬁmepwp levelpfesaativat i ves, and
buffers. The corrp05|t|on may be _unflavoured or where the edible matrix is
a recognl ed foodstuff (e, g. honey or. syrup), the conpositicon may have the
nor nal VOEORT BFRFSt Hhet FvEntion) piatideR puetod of prapates a dréative wohalyineRy be
added. (e @mphsitidr for BRHBRS BorRimbEE nl )} b@% peluded with
advant age: i-n the corrp05| tion fc’)f -t he k?ér?eg%\tﬁe%%ﬁu%ﬁﬂ %SP&%% i@%ﬂo%

00) 74500 YEPFERD Brahws pf perviding emrpting. i selidfons; mlymbmmelemd aeai@wihs whi ch
range frO.mé&Q:letﬂ LRORG R of R Niquil wa The

f ol I owi ng |soC| cal Vot t oséqlﬁhgﬁjﬁ%g%ggﬁ afyo ]St Qme ﬂ’eé"’gﬂff?fﬁ fen ¢
thiamn, Y %ftﬁlea\?‘i‘ﬂﬁonﬁﬁa‘&?‘ﬁx leleaWF‘hOBGyplffadib/a\&ﬂinconmnsamhmﬁmher step of

, packaging the composition. The composition may be packaged in any of a number of

conventional packages (e.g. jars, tins, plastic containers, pots, squeezable tubes and the like).

3

Advzmtageously parformance of the method of the second aspect wﬂl result in a
composition in accordance Wlth the ﬁxst aspect defined above.

_._'En a third aspect the mvennon prowdes 3 method of storing creatipe in stable form, the.
g -",method compnsmg the steps of pmvxdmg crﬂatme in solid form; mixing the solid” creanne
with an edible viscous liquid or semi-liquid supporting matnx 80 as to suspend the creatine |

therein; and storing the suspended creatine at ambient temperature or below.

The” 1ment10n wﬂl now be further descnbe.d by .way of ilfustrative example and. with
reference to the a\.company\nb g drawing (Figure 1) which is a graph of % creatine remaining

against ume (in weeks)

Example 1
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B 12, biotin, and pantothenic acid. In sonme cases a |lipid conponent may be
desirable. The carbohydrate content (if any) or the conposition may be
present as starch (particularly soluble starch) and/or s rs. Th ugars
whi ch may be present in the conposition include gl ucose,?f %Vmé,%ogig:’rose,
and maltose. Artificial sweeteners which can be used include Aspartane,
Acesul f anwik.oosmochari n and Cyclamate. Al nost any desi rR&F/GRO#Y2991 ng can be
added, nost preferably fruity flavaws such as berry, |enon, orange, papaya
and grapefruit. Ctric acid my al so be used as an acidulant and citrate
(e.g. sdwhumpppitingmalrices wareafted for A inyaability Aok Bsegn ther PrEsgPUIMEE A al t h

i mprovi ng, subst anc: may be added j. hysi ol ogi-cal | IV ts. The
fol | owi-mginapuey Stl’ﬂb'(lailﬁf’e%fsg’f“ﬁ% Sv?ﬁi“@ﬂg’éc&e%g?EP‘?rgbgsﬁﬁ%H’A?@o egﬂ,a G nseng,
Sune t eq,y1dGhkaPsyrie e TROBAifdbury ' §Mibeh andPTag and Bile\sgip afrepresanrative ofed

typically by potassium benzoate and/or potassium sorbate. Colouring can be
pr ovi dechtheryprodutsl yf s wgieng Maxinl Bnevgy eGel S isppwilse Jrmnkrinserc BVas bet a-

car ot ene her .sul.tabl e.col qurin will b nf. h kidled in
P B e el

to i nproe dakfene APP@IaRBeRpsitiohh@erc dipas) is: earboMieateri/Négml vaaminthlace

el ements can al so be added .in an\x tlypelgggr formwhich is suitable for human
consunpt®-&Ag: trace pmowtRf PRRERT AV HFT0i {8 he cal ci um and potassiumin the
formof their gluconates, phosphates or hydrogen phosphates, and magnesi um
as.-the-oxide or._carbonate, —chromumas-chromum.pi col.inate, seleniumas_
sodi um sEtperimeatabPradedobnat e, and zinc as zinc gluconate. Typically the

anount s Aar ep.- j i Gl o inl ENOid:i ri de at
a0omg 11 Fr orte s34 B Giehordia RSy ol AL Sacf BT 0 per

2003 andiephnipdpaheisH af thd @espltingtsplatior Wit riptimeter. 125 [err]g/litre, sel enium
at 125 [err]b/)itre and zi,nc at S5Smpg/litre. The a | ne per
litre of2peft g”’fﬂ‘““f)F@B%lfygﬁm%S’ﬁf)gﬁltrfrﬁgﬁ% %?S?cgﬁ%emﬁa g%& gg){hor%@g% , wWith a
pr ef er r egyC9pdneMtira@én &3O/ B06F hRRkfurd.i tre. The nornmal serving size is in the
range 50-330 ni, providing, about 1-10g referably ab -24q) . of

creat i ne3- CXheimpigrueas averg ’r‘%‘leg&“ 8 g caB‘PeWéE‘PieQ'em@%%}Frér{%%?ﬁiso %f“h‘b
recommenggglgRNsunption is 500nl per .day divided in 4 or 5 parts per day

to achieve créatine saturation. This is followed by | serving of 50 250m
per 4. 2-3g of mixture were sampled after 0, 14, 31, 45 and 73 days and stored frozen at

-30°C until analysed.

5. Each sample was dissolved in 500ml of distilled water and the creatine concentration

was determined by the method of Harris er al, (1974 Scand. J. Clin. Lab. Invest. 33, 109-

120). Briefly, the assay was performed in the presence of (final concentration) 100mM
triethanolamine buffer pH 8.5; 10mM magpesium acetate; ImM EDTA; 30mM KCI;
ImM phosphoenoipyruvate (PEP); 2mM adenosinetriphosphate (ATP); 0.18mM \
nicotinamide-adenine-dinucleotide/reduced form (NADH); creatine kinase (CK); pyruvate
kinase (PK), and lactate dehydrogenase (LDH). The concentration of creatine was

determined from the oxidation of NADH measured spectrophotometrically at 340nm.

CK: Cr + ATP — PCr + ADP
PK: ADP + PEP — ATP + Pyruvate
LDH: Pyruvate + NADH — Lactate + NAD



day contai ning about 3g of cleating: to provide a maintenance |evel of
creatine_ 'In a, second aspect the invention ' provides a nethod of
preparing a creative containing conposition for human g@pﬁu tiogph whi ch
the creatine is substantially stable, the method conpri<sing’ ¢ HeE" gs of
providing creative. in solid form and mxing the solid creatine with an
edi bl e viY¥F45P; quid or seni-liquig supporting matri x¥SHCEYR3! gj stribut e
the solid creatine wthin the supporting matrix. The nethod typically wl|
conprise the further step of packaging the conposition. The conposition
may be packaged in any of a nunmber of conventional packages (e.g. jars,
tins, plagtifheGRAlidiofeeSanalReh fre HOWESZRMIS L-Wbepwand the like).

Advant ageously, performance of the nethod of the second aspect will 'result
in a Conposition in accordance with the first aspect defined above. To a
third asppgjefyhe invention provides a nmethod of storing creatine in stable
form the. nethbd conprising the steps of providing creatine i-n solid
form mxng the -soITdlcreg ne [Wdydofsto Ie%]weﬁmoﬁdhgma@h g
sem -liqgud supporting patrix so as to suspend the creatine_ therkin; and
storing tlhe suspended cfeatine at |ambi ent tenyler atRfF &FESHSRSBHRY. The

i nventi o Will-ngw be T IF T el des¢ribedy,by wayy of TTTugipative exianpl e and.
with ref Lré‘ﬁ@é{a%o eX'heHaccg'ri%%anvi ng..draw L_E_gmjhm_c_h_l_s a graph

of %cre Line remai ni ng{ agai nst tijme (ipt weeks)).. Examgb® | AVENOED SHEET

wf. zei t : 2BLO06/2004—18— 0 —+F—hF——1FP-006—2FNovernber—2803—W-686+4500- -
PCT/ GB00/{p2091 a Four $upportingimatrites werle tested8dr their

sui tabiliffy for—use Tn {he preseny 1 nve ron: | Sainsbuky S T1qui df honey;
Sai nsbury] s solid honeyi Maxim Endrgy Gel[err]l and Tate and.  lyl®e Gol den

Syrup. The Sainsbury's honey and Tate aysl Lyl g syrup a@ejrepresen“ative of
ot her pr odeets—ef=ths—type—NE T ohergy f f Pri nsen
I

BV (Hel nrond, The Netherlands) and conprises glucose syrup, water, citric
acid, flaVashle2ngs and carotene. Typical conposition (per 100gns) is:

carbohydrate 77 6gm. vitamp Bl
pH Days of storage | g creatine monohydrate

per kg suspension

Solid honey 3.87 0 | 90.7
- 14 90.3

31 90.7

45 89.9

73 88.6




0.5ny; trace anounts of protein; and water to 100gnms. Experinental Protocol
1. The pH of each matrix was determ ned by dissolving 11g in 50nl distill ed
water and determning the pH of the resulting solution

4g of creatine nonohydrate was well m xed and suspended %\Afrﬁ %2@%
matrix to give a concentration of 90.9g/kg of m xture. 3. The m xt ures
wer e st or XOP400dar k cabi net at anbient tenperature (ZXTCBBOBIC) in a

| aboratory. 4. 2-3g of mxture wereOsanpled after 0, 14, 31, 45 and 73 days
and stored frozen at -30C until analysed. 5. Each sanple was dissolved in
500nl of distilled water and the creatine concentration was determ ned by
the nmethog,gf. 3Harris et al, (1974 Scand. L Cdin. Lab. Invest. 33, 109-
120). Briefly, the assay was perforned in the presence of (final

concentraffron) 100mM t}1et Bﬁnol a s Btifthiage KH&rgtm;%Mdﬁg‘ml Im
acetate; fimM EDTA;, 30mM KCl;  1mM| phosphoenol pyruvat e ( PEP) .
adenosi nefjri phosphate (ATP); 0.18 per kg suspension

ni coti na de-ﬂgg% pg- dirpucTgglTdefreducgd Torin (NADH); gfg€eati ne Kj nase
(CK); pyrpvate | nase [PK)" and lactate dehydrogenase” (TLDH). The
concentrafion of creatihe was deferninpd frofthe oxi g@ti on of DH
neasur ed ppeetrephotoreireal-ty—ad—340rm—CcGr——AHP—PS——ABRPK: ADP +
PEP- - ATP + Pyruvate LDH Pyruvate|+ NAGH }Lactate + NART-47 Noverbgr 2003 WO
00/ 74500 6. The resufts of thefanalyaes arg shown '5‘%6"’10' €5 I-ft bel ow.
Tabl e--1--Pff yHDays of . $torageg credt i vdr

Li qui d honeyp. 86091. 0 1489. 073 86.8

suspensi o
Table 4
pH Days of storage | g creatine monobydrate
per kg suspension

Syrup 5.13 0 84.6

14 86.3

31 86.0

45 86.1

73 B4.3
Results

There was no evidence of breakdown of creatine to creatinine during 73 days’ {10.4
weeks’) storage at normal room temperature in lignid and solid honey (pH 3.86) and syrup
(pH 5.13). There was however a possible small loss of creatine of approximately 5% over

the 73 days when suspended in Maxim Energy Gel, pH 2.05.

Creatine monchydrate suspended in Maxim Epergy Gel, syrup and liquid honey formed
a scum on the surface (i.e. floated to the top) which had to be well mixed in on sampling.

This was least with the syrup. No scum was formed with the solid honey which formed



3188.9 4588.6 7391.5 Table 2 pHDays of storageg creative nonohydrate per kg
suspensi on Solid honey3.87090.7 1490.3 3190.7 4589.9 7388. 6 27 hbvenber

2003 WO 00/ 74500 10 PCT/ GBOO 02091 Tabl e 3 pHDays of staq gé&ge
monohydr at e per kg suspension Maxi m gel 2. 05091.5 1490. 1 E’E% 73
7-186.8 T, HDays of storageg creatine nDnobydrat er suspensi on
Syr up5. 13 zf’ﬁ’é‘éﬂgsa 3186.0 4586.1 7384. 3 notidhod)

1

a suspension most readily.

CONCLUSIONS
When suspended, creatine is stable at room temperature at pHs where it would normally be

degraded to creatinine if in solution.

To avoid the unsightly scum being formed it is suggested that creatine is suspended in
- —spreads (such as cheese spread, caviar spread [popular.in Scandinavia],.smoked fish.spread ..
- [also popular in Scandinavia - e.g. buckling paste]) contained in tubes. Since usually these
are stored at temperatures below ambient (e.g. refrigerated at 4-6°C) this would further

enhance stability upon storage.

Example 2

This example describes the detailed formulation of an acidic composition in accordance

with the invention,

The composition takes the form of a dry powder, which is to be suspended in an edible

matrix to constitute a foodstuff comprising creatine and Aloe Vera extract.

Ingredients

Dextrose Monochydrate 300g
Citric Acid 3ig
Pectin (stabilizer) 6.0g
Salt 5.0g
Trisodium Citrate 5.0g
Beta Carotene 3.0g
Potassium Chloride 2.9¢
Grapefruit Flavour 2.9g
Tricalcium Phosphate 2.1g
Heavy Magpesium Carbonate 2.1g

Vitamin Premix 1.8g



Results There was no evidence of breakdown of creatine to creatinine
during 73 days' (10.4 weeks') storage at normal roomtenperature in liquid
and solid honey (pH 3.86) and syrup (pH 5.13). There however _
possi bl e smal| | o0ss of creatine of approximately 5% ov\graZ% '?"P]"@mf}?rag%_v\hen
suspended in Maxi m Energy Cel, pH 2.05. Creatine nonohydrate suspended in
Maxi m Enempoo@#t syrup and |iquid honey formed a scurfCI-BOHE08Yrf ace
(i.e. floated to the top) which hagz2to be well mxed in on sanpling. This
was Ieait with the syrup. No scum was fqzﬁd with the solid honey which
formed ZFTMBVEHRBET 2003 WO 00174500 PCT/ 3800/ 02091 11 a suspensi on nost
readi | y.ofghNGEMIUONS When suspended, criegtine is stable at room
tenperature at pHs where it would normally be degraded to creatinine if in
sol uti orASPFB2BR/0i d t he unsi ghtly scum bé formed it is suggested that
creati nelgimifphfiastei N spreads (such gg cheese spread, caviar-spread .

[ popul ar. 1 n. Scandi navi a],..snoked .-fish .spread ---- __ [also popular in
Scandi ndwioghilizas, Ajoe Nawlexitery past el ) cont’a®hed in tubes. Since usually these
are stored at tenperatures below anbient (e.g. refrigerated at 4-6C) this
woul d further enhance stability upon storage. Exanple 2 This exanple

descr i besbduhe3glet té hisave fosikmre whenanspehdedrin dditci & arippsividenper ASGmlcor dance

with the invention. The c osition takes, the .faor a dr Q , which
o Dttt Bk dicrrade, St VAR Ghugaiid Gt aBr
conpri sing- QEcerP4R NQssaiifing a0 erydatorX bdngik - fol NBE atpginiint: - 0M0EK) Peptt ygose - -

Monohydrate Citric Acid32g Pectin (stabilizer)6, Oy _Salt5. Oy
carbohydrate, 156 mg chloride, 100mg sodium, 52mg potassium, 26mg calcium, 19.5mg

magnesium, 13mg phosphorus, vitamins (vitamin E 3.4mg, vitamin C 16.2mg, Thiamin
0.3mg, Riboflavin 0.4mg, Niacin 5.0mg, vitamin B6 0.4mg, Folacin 85 g, vitamin B12
0.9 g, Biotin 0.08mg and Pantothenic acid 2.2mg) and traces of protein, fat, and fiber and
has a pH of about 3.8.

Example 3

This example relates to another embodiment of the invention.

The formulation is as in example 2 above, except that the 300g dextrose monohydrate is
omitted and the aspartame content is increased to 2.5g to compensate. When 5.3g of this
formulation is suspended in 250m! of mauix, it provides an almost calorie free food
(assuming a non-calorific supporting matrix is used) containing creatine and electrolytes

which is nutritionally useful to those wishing to lose or maintain their weight.

Example 4

The pH of various foodstuffs was analysed, according to the method described in Example
1 above. The results are shown below. Each of these foodstuffs could potentially be used
as an edible supporting matrix in a composition in accordance with the invention, by
suspending therein a suitable amount of solid creatine. Suitable serving sizes (giving a

creatine dose of between 1 and 5gms creatine) are also indicated.

Analysis of foodstuffs pH Serving {gms)}
Dolmio Sauce for Bolognese (original) 3.97 200



Trisodium Citrateb. 0g Beta Carotene3. Qg Potassi um Chl oride2.9g G apefruit

Fl avour 2. 9g Tri cal ci um Phosphat e2. 1 g Heavy Magnesi um Car bonat e2 lg Vitam n
Prem x1.8g 27 Novenber 2003 , WD 00/ 74500 PCT/ GB0O/ OZOEI\BAJ%Z lﬁz %

Fl avour 1. 4g Orange Fl avourl.4g Aspartanel. Qy Creatine “Ls84°

Lyophi I i Vera extract7.6g About 63g of the aboy xture when
suspendeé$8°@4§'ﬁl itre of matrix praqvides, per 150ml gﬁﬁr‘f&’) “out 39
creatine, 0.6g Al oe Vera extract, 1@equi valent to 120nt juice), energy ki

203 (KCRhore $n's RRSMUH Dér - zer0 - cal Ofhg- contenh--for -~ the -
supporti ng--rratrl%% -rig--- carbohydrate, 156 ng chloride, 100ny
sodi um (IBREWEACET MWFISQGWQ cal cium 19.5ng magnesium 13ng phosphor us,

vitamn vitamn C 16 Th| n 0.3ng, Ri boflavin
0. 4ny, “égéhh%ggn&ﬁgéggﬁn B6 O- 4ny, ?fo?gm g, vitamn B12 0.9 g,

Biotin Hgmamgvxammm@smsm c acid 2. 2m$p0and tra’ﬁ@@s of protein, fat, and
fiber and a of , about 3.8. Exanp 3 This anple relates to anot her
enbodi ngﬂpugfasgf%éypig{?f\t}%%ti on. The fornul%ft%Pon is aga(l n exanpl e 2 above,
except phafulatdiRes3Bpgad exitli @eesymonohydrate7is omsped and the aspartane

content is increased,to 2.5g to conpensate. Wen 5.,3g of this fornulation
i s suspeHERYn hl ‘E‘BGMW‘W’P&FF Bread ¢ pr ovBles an affost calorie free food

(assum anﬁu%&gg idic supporting magipkx i s usegl) containing creatine
and el ectrol ytes ich is nutritionally useful to those wishing to | ose or

mai ntai n their wei ght-——Exanpl e -4
Exumple 5
The object of this trial was to examine the stability of micronized creatine suspended in &

matrix of Aloe Vera gel at room temperature for several weeks.

Aloe Vera gel containing 0.5% w/w Aloe Vera solid extract, and at pH 3.9, was obtained
from Aloe Vera Industries Inc, Farmers Branch, Texas 75234 and micronized creatine
from MW International Inc, Hillside, NJ 07205. To 100g gel was added differing
quantities of micropized creatine, namely 2g, 5g and 10g. After the addition of the
creatine the mixture was well stirred using a vortex mixer. An aliquot (5 ml) of each
mixture was taken and kept frozen at -20°C. The remainder of the mixtures were stored at
100 tcmperatﬁre (approx 23°C) for several weeks and similar Sml aliquots taken at 1, 2,
3, and 6 and 12 weeks and likewise frozen at -20°C. Before taking the aliquot, each

mixture was well stirred using a voriex mixer.
At the end of the trial the aliquots were analysed for creatine as described in Example 1.

The results are shown in Table 5. Loss of creatine was highest in the 2g per 100g mixwre
and afier 6 weeks approximately 36% was lost. For the other two mixtures, (5g per 100g
and 10g per 100g) the percentage losses were much less and at 6 weeks amounted to only
12% and 9.4% respectively. At 12 weeks the losses were 45%, 22% and 14% for the 2,
5, 10g per 100g mixtures respectively. These resnlts are also represented graphically in
Figure 1. The legend for the Figure is as follows: 2g/100g = square symbols; 5g/100g =
shaded circles; 10g/100g = unshaded circles.



The pH of various foodstuffs was anal ysed, according to the method
described in Exanple 1 above. The results are shown bel ow. Each of these
foodstuffs could potentially be used as an edible supporting matrix i.n a
conposi tion in accordance with the invention, by susperfdiVRyemass éPPr a

sui tabl e ambunt of solid creatine. Suitable serving sizes (giving a

creati ne doswrehe between 1 and 5gns creatine) are al so Rardéeeadmel Anal ysi s
of foodstuffs pH Serving (gns) Dolﬁi o Sauce for Bol ognese (original) 3.97
200 27 Novenber 2003 WO 00/ 74500 13 Uncle Ben's Rice Meal Maker4.33200
(manuf acturer M&M Mars) 4.22200 Sai nsbury's econony Col esl aw Hei nz Ravi ol i
in Tomat . rd AT ;03 rd Spr ead
(with ch@??g%ﬁjé?@g} alcﬁsdtgﬁgﬁ;e; Tuna %ﬁ%gfﬁ/g?gﬁ%%?’sgﬁéépéf {eﬂggglgc.ia Oﬁgﬁie '
Sai nsburpptizleBeé niGprisai@c0Be Se@xisipe on hierwnoapddieozeel. Wes enscluded of this
trial to.exam ne the stabjl.i G L0 tq din a.
mat 1 x QPR SR et orrakbt dn Ao VELCHN 26, 3F B8 1O0E SWIBERECC (0, 2
gel contmbg MBréhiYocrdaribcdinbaurbewere sobsiahtiely stali¢., HaweveathepettiBedut vls
obtained from Aloe Vera Indystries Inc, . Far Br an Texas 75234 and-
ni cr oni ZBYMAGTeRzgd fgeatng b‘}‘ﬁ‘ﬂﬁa it BFhREPYRLn YV{‘\T@E %?-lf’ﬁug"i%gﬂe{m RIF™872%5. To 100g
gel was ,added shedfirderd quantities of mcronized creatine, nanely 2g, 5g
and 10g. After the addition of the <creatine the m xture was well stirred
using a vortex mxer. An aliquot (5 m) of each mxture was taken and kep
frozen at--20C. The renmni nder of the--m xtures-were stored at room - ——-
tenperature (approx. 23C) for several weeks and simlar 5nml aliquots taken
at 1, 2, 3, and 6 and 12 weeks and |ikew se frozen at -20C. Before taking
t he aliquot, each



m xture was well stirred using a vortex mxer. At the end of the trial the
aliquots were anal ysed for creatine as described in Exanple 1. The results
are shown in Table 5. Loss of creatine was highest in the ﬁ% per 100

m xture and after 6 weeks approximately 36% was | ost. ttﬁ’l%@?

m Xtures, (5g per 100g and 10g per 100g) the percentage Iosses wer e rruch

| ess and wiodrrmeeks anounted to only 12% and 9. 4% r espeaidpéfbe; At 12
weeks the | osses were 45% 22% and,14% for the 2, 5, 10g per 1008 m xtures
respectively. These results are al & represented graphically in Figure 1.
The | egeh®®!¥dr the Figure is as follows: 2g/100g = square synbol s; 5g/100g

= shad AORY V\D
00/ 14506%53%%[1&%%%%4%0w ﬁ‘gﬁgﬁq’?ﬂ‘ éé?r?%%g[ﬁl gg% creatl ne remaldned

suspenddperFentage ghdagne mpimmgsever al days solid particles of mcronized
creatine were visible on the bottomof the vessel. It was concluded that
at high concentrations of creatine in Aloe Vera gel (e.g. 5g per 1008 and
10g per CcbB&ggution cr oni zed Wemti ne mxtures were substantially stable.
However %ﬁ settlbng out the micronized creatine indicated that this

pr epar at’t on“wotl d” be unswtabl e for storage an use olVer several weeks. 27
Novenberg/ 3 WO 00/ 74500 PCT/ GB00O/ 02091 15 Table 5 Concentration of
creatine (g/100g) in Aloe Vera gel after storage at roomtenperature, and
(per cent age 8r eat?ﬁé remailfi%hg) . &sHcent F41i onf-¥keks 281812 ~f Crea:in 01

g/ 100g.. ~H{100%)- - (82:6%)—(75.1%) (69:6%) (64.3%)~ (55%) - ——— - -

5 4.99 4.84 4.69 4.57 4.00 3.90
(100%) (97.0%) (94.0%) (91.5%) (88.1%) (78%)

10 10.2 10.07 9.80 89.56 9.28 8.82
(100%) (98.4%) (95.7%) (93.3%) (90.6%) (86%)

Example 6
The object of this trial was to examine the stability of micronized creatine at room
temperature for several weeks, when suspended in a composition having an edible matrix

comprising Aloe Vera gel and either xanthan gum or carrageen gum.

Concentrated Aloe Vera gel and micronized creatine were obtained as described in
Example 5. A solution of xanthan gum or carageen in the Aloe Vera gel was made by
dissolving 2g solid gum in 100ml Aloe Vera gel by heating and stirring. Te 100mi
solution kept at 40°C was slowly added a slurry of 4g micronized creatine in 20ml water,
and the mixture well stirred for 3 min using a vortex mixer to give a gel in which the
micronized creatine was uniformly suspended. The whole mixture was subsequently
cooled rapidly to room temperature when the suspension formed a semi-solid gel with a
pH value of 5.0. Each mixture was kept at room temperature (23°C) for several weeks
and an aliquot (5g) was taken at baseline (immediately after mixing) at 2 weeks and then

again after 9 weeks. Creatine was analysed by the method described in Example 1.



22.051.691.541.43 1.321.12 .. (100 %9 -- (82.6 %9 (75.1 -
(69:6%-(64.3%--(55% 54.994.844.694.57 4.003.90

(1009 (97.0% (94.0% (91.5% (88.1% (78% 1010.210.079.809.56 9.288. 82
(100% (98. 4% (95. 7% (93. 3% (90.6% (86% Exanple 6 The objNeendergfPs tri al
was to examne the stability of mcronized creative at room tenperature
for severWDORE&H®, when suspended in a conposition havPRECEMPGMIbl e matri x
conprising Al oe Vera gel and eithensxant han gum or carrageen gum

Concentrated Al oe Vera.gel .and nmicronize reatin re o i.n as

descri bdge ir%ulttﬁrg,fﬁp‘gﬂgl_ﬁ&les% &rﬂeb “(”:ﬁﬁéxtg’ﬁt eaﬁmwbaﬁgﬁn\c,ﬁa Car %Zéesﬁ?‘g% the Al oe
Vera geh 1Wagnd'RA Radtian #}n&ﬁ@%vimrngeaaldlalogamsi:n%lﬁﬁnbm@hme Vera gel by
heating and stirring- To 100m solution kept at 40C was slowy added a
slurry of 4g mcronized creative in 24nm water, and the m xture well
stirredyf cpj,r cohellaPd sk NOaRpdhbh F dRa2X8¢ it Al WRrA egfler it \MiibRNginite .

m croni zed creatine was uniformy suspended. The whole m xture was :
subsequespetiglly cauhasdzumagyi caiTgeEn 188 magréﬁpvercawﬂéatmﬁf IREOXETAHEAST on for med
a sem-soljd gel with.. i Xxture was kept at room.

t enper atfr @@2%‘6“\% %)cr‘d“éag}\llgrr%a%{aj\ﬁgegﬁghbgﬁﬁelgﬁégﬁhfc?uot (59) was taken at
baseline (imrediately after mxing) at 2 weeks and then again after 9
weeks. Creat.i ne anal ysed by the thod described in le 1. 27
Novenberths GRS o7 PHSUN BEIPEIRIA BT 10 TRy AGSTIE S PBRERSn (0 Tabl e
6. Aft enpe WRSkS ERiendyRr GRIFRERGHzcT I fatiNe 1d-BepatatSSutwashe Forbr/eand for
xanthan gum 6.8% After 9 weeks the loss was 21 % for both guns. It is
concl udegenhweeks- suspensi on of creatine in Al oe Vera extract and edible
guns, especially xanthan gum or carrageen, gives stability in
concentrations of approximtely 3g per 100g, even at acidic pH and storage
at anbi dnts temwpelrd tthat edibEhguos suchras inthan @ndi cfToees quoUde a8 ieNeellp each of

the guns gave a perfgct. suspension .‘{h re 08 LERARAGY tdQ aeSO! T d
i croni 2 OEV’égaF'igHg ?’5 e SR éb%ﬁf %{}(S)L eh@ oi § om even aéhtqer r@ weeks.
room temperature over a period of many weeks, the gums being far more viscous than

Aloe Vera gel.

Table ¢

Concentration of creatine (g/100g), and (% creatine remaining), in Aloe Vera gel mixed

with two difference gums at room temperature.

Concentration Week

of creatine g/100g 0 2 9

Xanthan gum 3.40 3.13 2.67
(92%) (79%)

Carrageen 3.40 3.11 2.69

©1%) (79%)



It is concluded that edible guns such as xanthan and carrageen provide an
excel l ent supporting matrix for the presentation of creatine in a nore
stable sem -liquid format roomtenperature over a perigdyQfeniBRpowseKS,
the guns being far nore viscous than Al oe Véra gel . Table 6 Concentration
of creatine (g/100g), and (% creatine rit i ni'ng in.A oe Vera (gel. m xed
with two difference guns at room tenperdture. CbncentratlonVEek of creatine
011009029 Xant han gunB. 403.132. 67 (92@6(79@6 Carrageen3. 403. 112. 69

(91% (79% 27 November 2003 17 CLAIMS 1. A conposition for hunan

consunpt EpAIMSoNPri si ng solid creatine suspended in an edible viscous
liquid or sem-liquid supporting matrix.. 2. A conposition according-to
claiml, in which the conp05|t|on has a pH inthe range 2.5 to 6.5 A

e il ey s e T

precedi ng oisadnvdiguidemrpemisliqugd mprtmgmmae- addi ti onal conponents sel ected
from the group-consi,sting of electrolytes, vitamns; --1lipids,-
carbohydrates, amno acids, trace elenents, . colorings, flavours,

artificial sumglosikien ascof@wfoadimhﬁahﬁ hvhadmh@ué:ﬂﬁos&ua%ﬁaﬁaeﬁm ROdnpxp gant s,

stabili'zers, preservati ves and buffers: 5. A. conpositi‘gn accarding to any
one of thetfpﬁ'écedl ng cl.aims, wherein the edible :supporting matrix

conpri ses one or nore . of the fol | owi ng: honey, syr up, nol asses, treacle
and concentrated Aoe Vera gel. ‘6. A conposition according ..td any one-~of
t he pr ecgdidgpmpositions accordMgeaoeula:mt her i vhieh the compaosition has a pH in the range

3.010 6.0,

4. A composition according to any one of the precedmg claims, comprising one_or more-
addmnual components selected from the group tonsisting off eIectrcIytes vmamms,
_':hplds -tarbohydrates, amino acids, trace elements colorings, flavours, amﬁcxal |
-swectencrs Hatural health i improving substances antzomdants stabilizers, prebervahve:s_

and buﬁ‘er: ' '

5. A composmcn al:corﬂxng to any one of the preceding clam:s, wherem the edible
supporting matrix’ compnses‘ .one or more of the follovnno honey, mup, molasses,
treacle and concentrated Aloe Vera gel

. 6. A composition accordmg to any on—e of the preceding c:lalms, wheren the edlble .
' supporting matrix compms a piant-denved or algal-derived polysacchande guin;
thickening agents, and gclaimolxs mbs't_mces- '

LT A c;emposmon accordance 10 any one of "the precedmg claims, wherein the ed1b1e
. Suppomng matm. compnses one or more of the. followmg galacromannans derxu'ans
guar gum, Iocust bean gum, xanthan gum, canageen, carragecnan, traganth gum,.acacia
gum, tara gum, Oegan, gelatine, alginate, agar oF pect_m.

8. A composition accordmg 0 any oﬂe of the preceding claitns, wherein creatine is present

in the form of crextine monohydrate or creatine phosphate
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supporter matrix conprises a plant-derived or al gal-derived pol ysacchari de,
gain; thickening agents, and gel ati nous ~substances 7_ A conposition
accordance to any .one 'of the preceding clains, wherein m&eﬁ@epﬁm
supporting matrix conprises one or nore of the foI | ow ng gal act omannans,
dextrous, guar gum |ocust bean gum, xanthan gum carr.ageen ,
carrageenan, traganth gum acacia gum  tara gum gellan, gelatine,

al gi nate, agar or pectin. 8. A conposi tPon accordi ng ta any.one of the
precedi ng clains, wherein creative'is present. in the formof creatine
nonohydrate or creatine phosphate AVENDED SHEET . zeit:23/05/ 2001 18: 01~ i -
+ M 79Q 0 i-no 27 Novenber 2003 18 A conposition according to 'gay. one
,of e-- pechdomgostici mordxugétp@pmamﬁwece@eg vlaims, whvesie smoprdvetens a
phyS| ol ogi cal &Gf 0 A conposi tion according
to any one &”rex{rﬁgwé céhégiog Lﬁ&&?\@%&esfqﬁfge%[gﬂrenal serving thereof

provi des .1-10 gins creatine. 11. An acidic- corrp05| tion according to any one

of the precedin cl ai wherein t creati-ne.is substantially stable
(it r GoDeueomgodai, BrEring Powg Ba et By Ao RS S Ao Bal g oy .
12. An aci Oihere6OBORES I- m\%ﬂggﬁgﬁh@g to claim 11, wherein the creatine is
substantially st'able respect to conversion. to creatinine). at

20-25C for at | east 31 ' days. 1.3. An‘;acidic conposition accordance. to.

claim 1 WISIRHD RGGPLLYBahe 1o HPRHANE ALl oo BhaPLnlat e SRl 10

conversi on’ creatrn |d|c
conposi t | oncramrmjmbgammllglsabrmﬂmh resdpesieo mrtvhmomtea:tenmm)sat 202st@furianl | y
stabl e eH%t to conversion to creatinine) at 2-0-250C for at |east 73
days. 15 &F-of preparing a creatine containing conposi tion for human
consunpt i on [ n which the creatine is sustantially stabl e, the met hod
conprising the steps of .providing eative in solid. *for m4--mX|ng
the soli d%-cf‘é&F’id\FéOWPP-ﬂ“%acé&’idbqaem ciai‘%ééu‘s" berpin §of %FEWE ’% i geble

suppor ti ng. (B eipecso cé&%eﬁsﬁm td'c&taﬁmhb)ta@”@-bﬁ"csﬁk hidedst ?ﬁaayge within the
suppomg a matri X. _
13 An az;::dic composition accordance 10, claum 11; wherein the crearine is substnntlally i
stable (with respect W conversion to creanmne) at20 2S°C for at least 45 days.

> 14 An amchc composxtxon according to claim 11 wherem the creatine is 5ubstanha]ly stable A
(v«nth tespect to cohversion to creatinine) at 20-25°C for at least 73 days.

15.A methou of prepanng 2 cr-:aune containing compoatmn for hurnan consumptlon I
which the creatme is Subs}annaﬂy stable, the method compnsmg the steps of: providing
creatine in suhd form, and Imxmn the solid creatine with an edible. Viscous hqtud or
semi-liquid supporting matnx sO° as tn dlsmbu.te the solid creatine within the- suppomng

_matrix.

16. A method &ccordma to claim 13, L]Jﬁ:rfc.n:ua::m:e of whn:h results in a composmon :

] au:c:m'd.m,= 10 any one of claxms 1-14, .

lf’. A method of storing creatine in stable form, the method compnsmg the steps of:
prcvxdmg creatine in sohd form; mixing the solid crezitine w1th an edible viscous liguid
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16. A nmethod according to claim15, performance. of which results in a
conposition' according to anyone of clains 1-14,. V. A nethod of storing
creatine in stable farm .the nmethod.' conpiising the st NNemtid Spbei ng
creatine in solid form mxing the solid. creatine i'vith- aimedible
viscous |iquid AMENDED SHEET . f =zei _t:2310512001 18:01- MPT _nr.:793 P A
| d 27 Novenber 2003 19 or sem -1li qui d1§upporti ng matrix so-as to suspend
the creative therein; and staring 'the.. suspended creative at anbient
tenperature or below. 1 E. A conposition substantially as hereinbefore
descri bed - aprdsemitliquidefippastiog magix $roas ekanpldebe ceStinethrreinh end ebringldiang a

conposition '%E%%gﬁgll . hereinbef ore described and with reference to
the exanpl oo @ﬁéﬁé@mi‘ﬁ??‘“ﬁ/%@f’ 1 18:01 CH Pr nr.. 723 P.005
'1_8l A . c‘c'm"_xp,osi'_ei_ch substantially as hereinbefore described and with refersnce to the.
“exdmples,
19. A methiod of making a: composition substantially as heré_inbefore de.;scribed and with

reference to the examples.
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