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suspension and to a method of providing stable creatine containing compositions.

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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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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stirr Igngi,% dS ’é dﬁﬁpy%ﬂa[yt égél)e mém% AR (9/0!‘ e composition as a whole, may be 9
increased by the addition of wscos;ﬁers. gelling agents and the like. Such components are

well-known in the food industry and include, for example, plant-derived or algal-derived
polysaccharides, gums and the like, such as galactomannans, dextrans, guar gum, locust
bean gum, xanthan gum, carrageen, carrageenan, traganth, acacia, tara, gellan and so on.
_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
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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
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period Qfiduidnt hePSkad le. fa¥Gum dR4E) B LERTARE ¥ehd AdbSoheraBthrilOphiaPr ef erably
at least 73 days' storage at anbient te era%ure The conposition may

conpr i seimpaevieg subgiznses makt breadded impphysilogictlly ackipe apennts. sThe following are
typical of those which are useful: Pan D’ Arco tea, Ginseng, Suma tea, Ginkgo, bee polien,
myrrh.

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



pal atability, stability, flavour or nutritive quality. These further
conponents may be selected fromthe group consisting of. electrolytes,
vitam ns, |ipids, carbohydrates, amno acids, trace ele IQts, col i ngs,
flavours, artificial sweeteners, natural health inprovi g%gbfeér?r@gé,
anti-oxidants, stabilizers, preservatives, and buffers. The conposition nmay
be unflavoured or where the edible mattix is a recogni sed foodstuff (e.g.
honey or .syrup), the conposition may-have the nornal flavour of the
matrix. Alternatively, exogenous flavouring may be added (e.g. fruit,
cheese or -fish flavour). Vitam ns -nmay be included with advantage in the
conposi ti.on -of "the invention. The 27 Novenber 2003 WO 00) 74500 o
PCT/ GB0O/ £2Q8dsphéruf at Saméfige Whtoamiumst NBY i@ EradaRSiuiat AU ublige whd ehic FANge
from 20 to 100%of .their recomended 'daﬁ'y al | owance (RDA). The fol.l ow ng
are typi‘c%ﬁm- trethose which are wuseful: vitamn E, vitamin C, thiamn,
riboflavin, niacin, vitanmn B6, folacin, vitamin B 12, biotin, and -
pant ot heni ¢ acid. 1.n sone cases a |ipid conponent. may be desirable. The
car bohydr B2t ehfrepiine aeflirecdf per ﬂ& eoprpmtd Fomposipnireaypraage fibmaS st ar ch
(parti cul aypk Vs / o rs.—Ihe "sugars whi.ch be
present i:ﬁmf' %g&g%bn%g%e?%géﬁﬁoﬁ u etggf Egrg%ég,‘ %eﬁgf%azé%v?&(ﬂz&%‘,n tggénge
Zal tolsfe. H- 330l cpirent idivgeb _prgrie'gg '(ptufarkblh ; t_Igab;ub&—stgﬁeméafh.ynegﬁ%ﬁgrﬁg@%ﬁ. -
cesul fa > n_an VGl amat e. nost ,any _desire avoring can be
added, n&éﬁeaﬁg%%{ﬁg{?h&mﬁfuﬁﬁw ’ff‘f?%?"ge'd %WE‘FP’B?“B@?PW.H%M?‘V@P@FPQ‘EW papaya
and gr ape§ partstper dBiytts hehiad dediiny satiafiod THISRGollswalhy Béid aﬁo%@éﬁ rate
(e.qg. sod&gm ci.trgtégg s% buf.fering.agent. Also ofher natural heafth
i mpr ovi. ng™¥ (BYTINE ’1‘@;‘5 &SRR POV igsnmninieayice lavelefgeetive anounts. The
followi ng are typical of those which are useful: Pan D Arco.tea, G nseng,
Suma tea,, G nkgo, bee pollen,, mycrh.. Preservatives can be provided
typi cal | YIRSk EReiife Hygation BrWAeY 2 petthert pfi preperitm b ecredfink goniziningcan be
provi ded, cobiippdiGaH fo¥ hidvap Sé ool donaat.ek - s such as bet a-
carotene.” E&wﬁ_&er' sui ? abl egiﬂgﬁgg?%?%ﬁ'E%%gg%%hwyﬁ%&%ﬁgﬁﬁ oéld i.n
t he art . comprising the steps of providing creatine in _:':Lolid__forrq; and mixing the solid creatine with

an edible viscous liquid or semi-liquid supporting matrix so as to distribute the solid creatine
within the supporting matrix. The method typically will comprise the further 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).
Advantageously, .pefférmaa_‘u_:e}of_'-.the_method of the sécon&l aspect ~will -'r‘t;sult in a
composition in accordance with.the'ﬁiét'a_spect'defmed above. | R

'En a third aspect the mvention provides a method of storing creatine in stable férm, he.
| -',_ﬂjxet‘hbd comprising the steps of ,Pm\fidihg creating in solid form; mixing the solid créatine
with an edible viscous liquid or semi-liquid supporting matrix so as to suspend the creatine

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

The “invention will ‘now be further described by way of, illustrative example and with
reference:to the ac'dompsgpﬁqg drawing (Figure 1) which is a graph of % creatine remaining
against time (in weéeks). - N ‘

Example 1

mef.zeit:93/05/2001 18:01 AMENDEDUE?.EET;% P00



A cl oudi ng agent may be included in the conposition, if desired, to inprove
the appearance of the conposition. The mneral and trace el enents can al so
be added in any type or formwhich is suitable for hu onsynption. It
is convenient to provide the cal cium and potassiumin {n??g 'ﬁ%‘fem%@f%&#ei ro
gl uconat es, phosphates or hydrogen phosphates, and nmagnesi um as the oxide
or car bowatoes7asedhr omi um as chrom um picolinate, sel eni RETABIYBEPIUM sel enite
or selenate, and zinc as zinc glugpnate. Typically the anobunts are:-
sodium at 400ng/litre, calciumat 100ng/litre, chloride at,  600ng/litre,

pot assi UienasupROBAE fMalricee Werpelgiieds fog theat supghility| fot pe 1D eNSGERLEYC™MOH3 and

phosphorus at 50i lLitre,..chrom um. 125 . Terrlalli v .Sel.enj at 125
[err] b/-ISIatnF@‘r&ﬁd‘gg'jflﬂ‘@“‘é’t Sainj FJSR“%?"% aé}%l&%‘frg%g"grh@’aﬂdﬁ@‘%@d litre of
per Kg afyidGeRad SHus oTROSiihdbay's idiey apd Jatefand iyl syap ad@fresematibe of pref erred
content of about 50g per litre. The nornmal_serving size is in the range .
50- 330 rither pyrodiicdi ofy b aype. 1-Magm( prerkerGaf Y ibavalatde Stpym Hrinsere BV ne. |

During t first, 4.d f creati. | n i_ 0 o ended
consurrpt(%gw‘qng' i%ﬁﬁ'ﬁézapdscfgé CHFIW%FE& ‘lﬂ:ﬁ&ﬁ’gﬁ) 'R‘%Eéﬁhgﬁscqgledf ?‘321‘{/5"7‘15 achi eve
creat i neand adatbieabl OTypichhicampitioal (pevvetDehg) bs: serbohyinato 77.68m25Bakinddr  day
contai ni ng about 3g of cleating; to prqyide a nmaintenance |evel of

creat | ned-Smgirrage ametRf PEUFBC 104 Waler 88T provi des a net hod of
preparing a creative containing conposition for human consunption in which
t-he--creatine-is substantially-stable, the nethod.-..conprising the steps of
provi di nExperiswnial Brotpeel sol i d form and mixing the solid creatine with an
edible vjs Welb]] : gl d g ' ek L j stribute
The sol i - creRH bl acdcbied RO B e e Ty w1
conpri sededmining thdip of the pesofting palvkagwith atphlemetomposi ti on. The comnposition
may be packaged in. _an f .a nunber_ of. conventi | S jars,
o, pl ot feocrar Abpanafu 3o st dureb e Tobuliih foF RE BT ngh &

Advant aggedis bohcerR@AOSTBTRE 08! hitauréret hod of the second aspect will 'result
in a Conposition in accordance with the first as‘{)ect gfgl 3;? ﬁbove. To a
third asheckhemmismies st Ford i 8 (AfSaDRel AL ARBILIEMBTAIe % rdat FhB 3 n stabl e
form thgpera hbd conprising the steps of providing creatine in solid

form mXxing the -solid creatine
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



with an edible viscous liquid or sem -liquid supporting matrix so as to
suspend the creatine therein; and storing the suspended creatine at
anbi ent tenperature or below The invention will now be {yéther d gﬁ i bed
by way of illustrative exanple and. with reference-.to th 05%@%%% %ing
drawing '(Fiqure 1) which is a graph of %creatine remainin against tinme
(in vveeké‘?qqo%@@grrple | AMENDED SHEET Wwf. zeit: 23/ 05/ 206‘?’&%‘861"% nr .: 7
P. 006 27 Novenber 2003 WO 00/ 74500 PCT/ GB00/ 02091 a Four supporting
matrices were tested for their suitability for use in the present
invention: Sainsbury's liquid honey; Sainsbury's solid honey; Mxi m Energy
Gel [err] ;g antheTi@bifisdPthe davly§es G G80n Y Thifles ITHBeIS. NSbury’ s honey and Tate
and Lyle syrup are representative of other products of this type. Maxim
Energy GelTMis available fromPrinsen BV (Helnond, The Netherl ands) and
conpri sesypgliiigose syrup, water, citric acid, flavourings and carotene.
Typi cal conposition (per 100gns) is: carbohydrate 77.6am_ vitamn Bl
0. 5ny; trlpace anounts of profg n; arlylwyva;gbmgf@ 10€g@tin£mpﬁjhiymmal Pr ot ocol
1. The pH of each matrik was detenm ned by digsolving 11g in 50nt} distilled
water andi determning the pH of fhe resul ting sol RRiS6FU#tH ™ pH neter. 2.
4g of cregtrine npnonydr at e wWellT m Xxed and |suspended,inn 40g ofjf each
matrix t F &f@@ﬁguge ce&tra 1on of 90.9§/kg of nixtureg1§L The miitures
were storled in a dark cabinet at anbient4 tenpgrature (23.05-23.5 in a
| abor-at or [f~—~4—2—-3g—eF+—t-ure—were—sanpltet—after—6:—3+4—34+—45-and- 73- days
&4 5. |Each sam$B@ was di sfol ved in

and stored frozen at -B0OC until gnalys
500mL of [girsStitTTEed watet and The greatTpg concenfrati ogg ¢
73 91.5

Table 2
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




was determ ned by the method of Harris et al, (1974 Scand. L Cin. Lab.

I nvest. 33, 109- 120). Briefly, the assay was perfornmed in the presence of
(final concentration) 100nM triethanol am ne buffer pH 8._5; 10 esi um
acetate; 1nM EDTA; 30nM KCl; 1mM phosphoenol pyruvat e (%@0"%}%‘(%@? '
adenosi netri phosphate (ATP); 0.18nM '

ni cot i namWe2HHeNi ne- di nucl eoti de/ reduced form ( NADH) ; RIRGBOAIKI nase
(CK); pyruvate kinase (PK), and | d@é ate dehydrogenase (LDH). The
concentration of creatine was determ ned fromthe oxidati on of NADH
measur ed spectrophotonetrically at 340nm CK C + ATP--PCr + ADP PK: ADP +
PEP- - ATP . Fi¢rdivate LDH. Pyruvate + NADH-}Lactate.+ NAM 27 Novenber 2003 WO
00/ 74500 9 6. The results of the anal yses are shown in Tables 1-4 bel ow.

lﬁgl el PEF/ (38007 02091 pHDagﬁ of § g.@gpgmra £l 1.NG AR RNHDh a,e‘mpe: kg
pensi ofp Li quid honeyB.86091.0 1489.0 3183. 588.6 7391.5 Tabl g 2 pHDays
of storaglpg creative nophohydrate per kg suspefsi oReSKE SusP§BYeN 3. 87090. 7
1490. 3 31PU Ty gel 2.05 0 91.5
14 90.1
31 874
_ _ BRI R .o S
73 86.8
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 84.3
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



4589.9 7388.6 27 Novenber 2003 WD 00/ 74500 10 PCT/ GBOO 02091 Tabl e 3 pHDays
of storageg creatine nonohydrate per kg suspension Maxi m gel 2. 05091.5
1490.1 3187.4 4588.0 73 7-t186.8 Table 4 pHDays of stora%e{%\lcre ti Bs
monobydr at e per kg suspension Syrup5.13084.6 1486.3 3186 € 29984 3
Resul ts ‘IJQ'%’E"“S S no evidence of breakdown of creatine to creatinine
during 73 days 10.4 weeks') storage at normal room tk Y08e in liquid
and solid honey (pH 3.86) and syrup!! (pH 5.13). There was however a

possi ble small | oss of creatine of approxinmately 5% over the 73 days when
suspended in Maxi m Energy CGel, pH 2.05. Creatine nonohydrate suspended in
Maxi m Edctgpensil mossyeadiy.and | i qui d honey formed a scumon the surface
(i.e. floated to the top) which -had to be well m xed in on sanpling.-

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



This was |l east with the syrup. No scumwas fornmed with the solid honey

whi ch fornmed 27 Novenber 2003 WD 00174500 PCT/ GB00/ 02091 11 a suspension
nost readily. CONCLUSI ONS When suspended, creatine is s%g@l e at r _
tenperature at pHs where it would normally be degraded 4'dVef Tﬁ&ﬁgif in
solution. To avoid the unsightly scumbeing fornmed it is suggested that
creati ne Mo ogsPended in spreads (such as cheese spred§TVGEAVP2APL spr ead

[ popul ar. in.Scandi navi a], ..snoked{z-fish .spread ---- __ [also popular in

Scandi navi a = e.g. buckling pastel) contla' ned in tubes. Since usually these
are st or&sioRt i?t"'@ﬁﬁ)erat ures bel ow anbi ent ‘J(ge. g. refrigerated at 4-6C) this

woul d f usth@ Fla®hance stability upon stiofgage. Exanple 2 This exanple
descri bes the detailed formulation of an acidic conposition in accordance
wi th t heASPAU&EPR i on. The conposition t akds%& he formof a dry powder, which

is to besusRagRHydean edible matrix gg constitute a foodstuff
conprising creatine and Al oe Vera extract. Ingredients 300g Dextrose
Monohy drigtoghilizedr Aloe Xetag32ertPect i n (st abil$®&er)6. Oy Sal t5. Og Tri sodi um

Citrate5.0g Beta Carotene3. Qg Potassium Chloride2.9g G apefruit Flavour2.9g
Tri cal ci um Phosphate2.1g

About 63g of the above mixture when suspended in 1 litre of matrix provides, per 150ml
serving, about 3g creatine, 0.6g Aloe Vera extract, (equivalent to 120ml juice), energy kJ

-203 - (kcal 48, assuming —a— zero -calorie- content—for- the - supporting--matrix), —H---1g— .- -
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




Heavy Magnesium Carbonate2. Ig Vitamn Prem x1.8g 27 Novenber 2003 , WO
00/ 74500 PCT/ GB00/ 02091 12 Lenon Fl avourl. 4g Orange Fl avourl. 4g

Aspartanmel. Og Creati ne Monohydrat e88g Lyophilized Al oe V extra 69
About 63g of the above mixture when suspended. in 1 Iitrglg‘f’ver%tieﬁ%&a?’
provi des, Onml serving, about 3g creatine, 0.6g Vera extract,
(equi val ewn{?%{ng 20mL j ui ce), energ kl 203 (kcal --48, ﬁlgglg;g&%qupd_ a-- zero
-calorie- content--for--- the - s éporti ng--matrix), -1-1-rig---

car bohy gat Gen'd Rte Weat Maéd de, 100ny soglsgm S52mpyggot assi um  26ngy cal ci um
19.5ng magnesi um 13ng phosphorus, vitamns (vitamn E 3.4ng, vitamn C
16. 2ny, (MERuEASurEr MIS‘W?TS% boflavin 0.4nmy, Niacin 5.0nmg, vitanmin B6 0-4ny,
Fol acin Y ] 0.9 g, Bioti . 08ny Pant ot heni ¢ acid 2. 2ny)
and tragglngg Spércéfae}%wn(,ﬁ@ﬁ and fi ber aﬁ'c?ig has a%g of about 3.8. Exanple 3
Thi s exélephk ®Ravieli &t BendtoSaret her enbodi M0 of t hé0Dnventi on. The

f or mul a%i.onlig as Ln exanple 2 above, e Spt that3 he 300g dextrose

nonohydf GEE3BYOUGhPRFEY and the aspartam& content®is increased to 2.5g to

conpens atigwlaWiese Sprgd ofiH dhives) fornul ateon i s suspended in 250l of matrix,
it provides an alnost calorie free food éassum’ ng_a non-calorific
suppor t PHEsHvEL ¥ TuRajaad Yagermaise iptsthi ng c?€3tine anPel ectrolytes which is

nut riti gnalphi Us&k Yhred those wishing tgokose or ggintain their- weight.
Exanpl e 4 Thé pH of  various foodstuffs was anal ysed, according to the

met hod described i n-Exanple - 1 -above. The results are shown bel ow. Each of
t hese fﬁggs%{éfz_fs could potentially be used as an edible supporting matrix

. X e . . . .
in a conposftion in accordance with the invention, by

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.



suspendi ng therein a suitable amount of solid creatine. Suitable serving
sizes (giving a creatine dose of between 1 and 5gns creatine) are al so

i ndi cated. Anal ysis of foodstuffs pH Serving (gns) Dol n_o Sauce for .

Bol ognese (original) 3.97 200 27 November 2003 WD 00/ 74530V MB5EP@%%Ben’ s
Ri ce Meal Maker4.33200 (manufacturer M&M Mars) 4.22200 Sai nsbury's econony
Col esl aw Weigz4dBavi ol i in Tomato Sauce4. 90300 Prinul a Sawmecsoyoz8pr ead5. 8030
Primul a Cheese Spread (with chives)g. 0730 Sai nsbury's Tuna and Mayonnai se
Spr ead5. 8015 Sai nsbury's Beef Spread6. 0515 Exanple S PCT/ GBOO 02091 The
object of this trial was to exam ne the stability of m cronized creatine
suspendegd. i f : efae r I ver al
weeks. ﬁ gigﬂ%}gﬁhgn@e Mézggtcar{értl?ﬁéé{gglg%ﬁ? %Sevé{glec([)e Vel?éggﬁliﬁgéigﬁa?gégl,ﬁeand at pH
3.9, wasaoiieaiofigdcrofizairgdtive wyes visible @o she hasiom| of ghe vespelrelt apeassliied Texas
75234 a m croni zed cr.eati.n : e IO I L hside, NI .
07205. at 1368'&'%9% ncwgg{l%rgdd efac %%%n%'% g‘??‘w bg}&aé}e? ?%Fegf‘h?r fné)“ég raguriﬂ]lz)%ggﬁr eati ne,
namel y 2gngbdgicediiked Qeeatidd inbrureheeraddbstdntinlly ftailhe Howeeatliersetlingeounbikt ur e was
well stirred using a vortex mxer. An aliquot m). ach mxture was
Faken® arfte ReSsP LT Ema s her s PapRFitevous Bt Fibible 7 &lraslrd! of or edat
room t enRepatrUbRrdiaRRrox. 23C) for several weeks and simlar 5nl aliquots
taken at 1, 2, 3, and 6 and 12 weeks and |ikew se frozen at -20C. Before
taking the aliquot, each mxture was well stirred using a vortex m xer.



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 2g per 100g mi xture and after 6 weeks OXI rrately 36%
was | ost. For the other two m xtures, (5g per 100g and 2170@ B:j t he
percent age | osses were nmuch |l ess and at 6 weeks anounted to onIy 12% and

9. 4% respwotooxredoy. At 12 weeks the | osses were 45% 22%afnshodigh¥of or the 2,
5, 10g per 1008 m xtures respectivi y. These results are al so represented
graphically in Figure 1. The | ege for the Figure is as follows: 2g/100g
= squar éraé’iﬂn%ol s; 5g/100g = shaded circles; 10g/100g = unshaded circl es.

27 Noverheterkdian mr&%élg% FﬁTAﬁ@Q@aog’e?%ﬁer thsra'g‘é Lt'}‘ab’;g*?erh %rﬁeg{nﬁni zed

creatine remal ned suspended initiall ter several particles
of mi cr dpéreesthge cecatinaremaming).vi si bl e on the bottom of the vessel . It was
concluded that at high concentrations of creatine in Aloe Vera gel (e.g.
59 per 1008 and 10g per 100g) mcronized creatine m xtures were :
subst antGombényraddabl e. HowdNedkst he settling out of the mcronized creatine
i ndi cat eqrct hat th S prepar.ation uld be_unsuijable for_storage and use
over seversFigekd. 27 November 2803 VIO B0/ 74500 PCT/ GO/ 02091 15 Table 5
Concent r@afgogn of creatine (g/100g) in Aloe Vera gel after storage at room
t enper at ur e, and %Eercent a6cbe creatine remaini ng% Concentratl on Weeks 23
612 ~f Crea: #n 012 154 143

“{(100%)- - (82:6%)(75:1%) (69:6%) (643%)~ (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.



g/ 100g 22.051.691.541.43 1.321.12 .. (100 %9 -- (82.6 %9(75.1 9 -
(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 approximately 3g per 100g, even at acidic pH and storage
at anbi dnts temwheedithat @dible gums such as xanthan and carrageen provide an excellent ‘

supporting matrix for the presentation of creatine in a more stabie semi-liquid form at

room temperature over a period of many weeks, the gums being far more viscous than

Aloe Vera gel.

Table 6
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%)



The m xture of the micronized creatine in each of the guns gave a perfect
suspension and there was no tendency for solid mcronized creatine to
separate out to the bottomeven after 9 weeks. It is copchsdachd habsedible
gums such as xanthan and carrageen provide an excellent supporting matrix
for the presentation of creatine in a nqre stable sem -liquid-format room
tenperature over a period of many weeks 7t he guns being far nore viscous
than Al oe Vera gel. Table.6 Concentration of creatine (g/100g), and (%
creatine remaining), in Aloe Vera gel mxed wth two difference guns at
room t enppradtsr e. Concentrati onWeek of creatine g1100g029 Xant han -

gunB. 403.132.67 (92% (79% Carrageen3. 403.112.69 (91% (79% " 27 Novenber
2003 17 CLAIMS 1. A conposition for human consunption, conprising solid

creat| €13 %Sc%%@g?lﬁoﬁ for Rl E%gﬁglpﬁbé %gfdg?édx%’sﬂiﬁ &éat‘aﬁ Réﬁc%l:! s SURGREr L1 NG

matri x. osition ac ng 't e conposition
has a pH |nmmmalmaﬂgmsﬂhﬁhmﬂ@mﬁmsﬂmgnﬁmmpos|t|on according to claim1l1 or 2,
in which the conposition has 'a p in the range 3.0 to 6.0. 4. A

conposi tion according to. any one of the .preceding clains, conpri sing one,

or nor e-2 agdidmiEbn Ww@mﬁﬁi 8 WAL thO BmpAQicaNAY B pEORShS Hnpe2 of
el ectrol ytes, vitam ns; -lipids,- carbohydrates, am ng acids, trace

el enents, te®bor | ngs, fl avours, artificial sweeteners, natural health
inproving substances .antioxidants, stabilizers, preservatlves
3. A composition' according to claim 1 or 2, in which the composmon 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‘ers ' '

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 geldtindus mbs't_.'mces- '

LT A somposmon 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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and buffers: 5. A conposition accarding to any one of the preceding clains,
wherein the edible supporting matrix conprises one or nore of the
foll owi ng: honey, syrup, nolasses, treacle and concentﬁﬁq@g@ﬁggrygﬁﬁ gel .
6. A conposition according . to any one~of the preceding clains erein
the edi ble supporter matrix conprises a plant-derived ar. al gal -derived

pol ysacchari de, gain; thickening agentg and gel ati nous ~substances™ 7_ A
conposition accordance to any .one he precedi ng cl.ains, wherein the
edi bl e supporting matrix conprises one or nore of the follomnng )

gal act omannans, dextrous, guar gum |ocust bean gum, xanthan gum
carrageen , carrageenan,- traganth gum acacia gum tara gum gellan,

gel atine 9. aAgpmapmmxaya@rdmg tp@EBY AT ﬂ@t’ne&erq,ce@ﬁpgg aims rvheeedn R diomgaltserang -one

cr oot np. oy rar B onAORERAl SRERU MRS RBERE it Sl P Do st 2001

18 01~ i-. .+ |vr 79Q 0-i-no 27 Novenber 2003-18 A conposition according to
‘gay. one: rece i cl ai s eln nornal servin t.her eof
provi des 1:9 ﬁfﬁ?g’iPB 13 %C&P‘%&ge“’fq“@é’t"f" %‘H’ TP Vel 30 nﬁ%ﬁﬁ%l tion

accor di ng t@eRBYpreites {0 kRS cRE@Eedi ng cl ai ms V\,her ein a nornal serving
t hereof provi des 1-10 gins creatine. 11. An acidic conposition according to

any one of the preceding ' clains. wherein the creatine is substanti ally

ey, 10 ia ERAE Chrub A ELRAAE i dnf 5014 g€ s Ml P2

i S subst ant craiting mi@ﬁhmaﬂﬁ'mh (mahpapectmcmmmnsw onatiine)cat 262590 foe )kt at
20- 25C for %b&%st 31 ' days. 1.3. An :acidic conposition accordance. to.
claim. 11; the creative is- substantiall y stable (with respect to
conversion to creatinin e) at 20-25C for at least 45 days.

12, An acidic compomhon acl:s:u'clmtr to. clalm 11, wherein the creatine is substzmnally stabie
(with respect to conversmn to creaﬂnme) at 20-25°C for at jeast 31 days '

13 An ‘agidic composition accordance o, claum 11; wherein the creatine is substnntlally' )
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

. ‘ SRR AMENDEDSHEET. T
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14. An acidic conposition according to claim 11, wherein the creatine is
substantially stable (with pest to conversion to creatinine) at 2-0-250C
for at least 73 days. 15. A nethod of preparing a creatifeysuMHond
conposi tion for human consunption in which the creatine is sustantially
stabl e, the nethod conprising the steps of providing "creative in solid
"form -,mi--mxing the solid creati véith an edibl e-.viscous' | iquid or
sem -liquid supporting. matrix so as to distribute the solid creéatine.
within the supponrng a matrix. 16. A nethod according to claim 15,

per f or mance0r miiquighsupperting maftix 30-sompDsptridothe creatuothelicing afid stariyigni: of
clainms 1-14,... \ . storing-creatine in stable farm .the

met hod."' con%ﬁ?%ﬁdﬁg\c%gggg%m@wm err-%r\%e |r??§l°(\:’f‘eati ne in solid form m xing
the solid. creatine i'vith- aimedible viscous |liquid AVENDED SHEET .- f

zei t:2310512001 18:01 MPT .nr.:793 P A_ld 27 Novenher 2003 19 or

sem -1 i qg}%d‘%s ﬁ%ﬁﬂpﬁg‘%ﬁmsﬁﬁ 3@“1“3"3&55 pesieritedeand: sathi seerenrer & rbe and
staring 'th@;ﬁmpléyspended creative at anbient tenperature or below 1 E. A
conpositi.on substantially as herei nbefore described and with reference to
t he exanpl es. 19. A nethod of making a conposition substantially-as

LRI I L SR B

reference to the examples.
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