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for supplementing the diet of an athlete and methods for enhancing an athlete's muscle size

E—I

and/or strength, which methods employ these food supplements.

15 BACKGROUND OF INVENTION

Food supplements based on natural products and approaches for enhancing an
athlete's muscle size and/or strength have become popular exigencies in various sports and
body building regimes. However, as athletes continually strive for improved performance,
there is a continuing need for new more effective technologies to aid in increasing lean

20 muscle mass, muscle size and/or strength.

OBJECTS AND SUMMARY OF THE INVENTION

a lipoic acid (also known as alpha-lipoic acid, thioctic acid or 6,8-dithio octanoic

acid and also referred to as lipoic acid) is a nutrient that the human body makes in minute

25 quantities and may be obtained from yeast and liver. Studies have shown a lipoic acid can
significantly increase the body's utilization of blood sugar in type 11 diabetes and that a lipoic
acid may increase the metabolic clearance rate of glucose by 50% in type I1 diabetics. In
Europe, a lipoic acid has been used as a substitute for insulin in the treatment of type 11
diabetes.
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The present invention relates to supplementing the diet of an athlete with
a lipoi Cw@(ﬁ/gﬂ’{ a derivative thereof in conbination w thpar/fRoeAasOf

am no acids or derivatives thereof, may provide surprising enhancenent of
an athlete's nuscle size and/or strength when admnistered to an athlete's
diet. Accordingly, in one broad aspect the present 5 invention provides new
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there is provided a food supplenent conprising a lipoic acid or a
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subst ance enhances the activity of 't poic acid or a derivative thereof,

t he suppl ememéntmnldnhamtmanhlbmtshnmcldsmlamdétmsdemgth.a derivative thereof and
t he 20 enhanci ng substance. According to another preferred enbodi nent, the
suppl ements of the present invention conprise a a lipoic acid or a

der ative there nd an_am o aci derivative thereof cordi ng
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bodybui l ding in an athlete conprising adnm nistering to the athlete an
ef fective ahemgenf of a

15 According to another embodiment of the present invention, there is provided a food
supplement comprising a substance which mimics and/or enhances activity of a lipoic acid
or a derivative thereof, the supplement also containing glutamine or a derivative thereof.
Preferably, where the substance enhances the activity of a lipoic acid or a derivative
thereof, the supplement will contain both a lipoic acid or a derivative thereof and the

20 enhancing substance.

According to another preferred embodiment, the supplements of the present

invention comprise a a lipoic acid or a derivative thereof, and an amino acid or derivative

thereof.
25
According to another preferred embodiment, the supplements of the present
invention comprise a a lipoic acid or a derivative thereof, and glutamine or a derivative
thereof.
30 In another broad aspect, the present invention provides methods of supplementing



food suppl ement according to the present invention to achieve an increase
in nuscl 1&64022nd/ or strength. 5 Qther features and adqugﬁgg @k t he

pr esent ?ﬁﬁgét1on wi |l beconme apparent from the follow ng eta??ed
description. It should be understood, however, that the detailed
description and the specific exanples while indicating preferred

enbodi nment f the Jinvention are given by way of illustratjon only, since
vari ous ch§ﬁ§ ﬂgmf R atpleteroptrsisng admintsteRas i thejathlgis anelispidvotmeyng of a

i nvention . I, i r nis
dot ai 1 ed adeed s BERa: RRRRTR R PRt AR et B itahp ST ot
suppl ement snaRdst@igppds of the present invention may provide further and
significant increase in nuscle size and/or strength enhancenent or

i mprovenent in 15 individuals as conpared with supplenents and net hods
enpl oying only proteins and/or amno acids or a lipoic acid alone. Wile it
i s Oxpected thatOthprefeatyfs aagwdvantages ofiherpsessnt gventinn ywilkkesamejappangns emwi | |
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ed,

t he suppl enent 0 an ave app tions to a animals. As
used her ei Bavéntien bRy divermby Way ot illustetidiiady alihcenRfbes shadbed 411 MBHifRAtions
ki ngdom preferably humans. As used throughout the present specification a
ref erence tvatham thersprigand scopenfsbt mventzan Wil bdcom elapdanest todblosekrttednn dre art
i ncr ease iR | ean gus'le mass, 25 The food suppl enents described herein

iset Em%gﬁﬁ &t ds36RM9%cal Iy identified and suitable derivatives
thereof, for exanple a salt or ester. Suitable salts include, but are not
limted to, alkali and al kaline earth netal salts, for exanple sodium
pot assi um QETAH EDWESERIPTION OF PHEIRVENG3ON s include, but are not
limted to, alkyl esters, for exanple, nethyl, ethyl or propyl esters, or
| act one esters. T3 fBod\diplérb&dO2n AEhbBOAS 106 PASeiS nuseidn medyeprovids duntiee of

am no aci d" neans_any peptide, polypeptides, protein or ) )
and significant increase in muscle size and/or strength enhancement or improvement in

15 individuals as compared with supplements and methods employing only proteins and/or
amino acids or a lipoic acid alone. While it is expected that the supplements and methods
of the present invention will be of importance to bodybuilders and other athletes, the
supplements and methods of the invention are not limited to those groups. Rather, any
individual may use the supplements and methods of the invention. Indeed, the supplements

20 and methods may have applications to all animals. As used herein, the term "animals"
includes all members of the animal kingdom, preferably humans. As used throughout the
present specification a reference to an increase in muscle size is also understood to mean an

increase in lean muscle mass.

25 The food supplements described herein comprise the compounds specifically
identified and suitable derivatives thereof, for example a salt or ester. Suitable salts include,
but are not limited to, alkali and alkaline earth metal salts, for example sodium, potassium or
calcium salts, while suitable esters include, but are not limited to, alkyl esters, for example,

methyl, ethyl or propyl esters, or lactone esters.
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any conposition of individual amno acids or individual amno acid. As wll

be readiyy 12495 €ci ated by those skilled in the art, ot herPC%ﬂBPﬁﬁﬁ430f
protein |ncﬂude m |k protein, casein, any of the al bum ns 1 ncluding

chi cken egg al bum n, and soy, may al so be used as a source of 5 am no

aci ds. Throughout the present specification, whey protein and a derivative
thereof are identifjied as the preferred source of am no acids, or protein.
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hydrol yzed whey protein nay be used. Supplenents 15 Although the present

i nventi on asy obtheatbulend includet thiclemyegk hitomenj ol sogxphgabbibemsed s a sagirce of
believed that insulinis a primary factor that stinulates the uptake of

gl uose andMii #¢ds- acids into nuscle cells and that the a Iipoic acid both
m m cs and enhances the actions of insulin in glucose and am no acid
transport into nuscle cells. Insulin has been clearly shown to increase

am no aci d_upt ahﬁrd%hggtﬁt?ﬁg%s@ﬁts fit&ion! Qf'ﬂ%}é’%f‘qtaﬁ95@5'aeqeﬂf\)%qaérie@lnare and

stinulate 20 protei SI s: e net eff IS an increase In protein

ef fi ci encyidendfied bd the préfered JhLE€of 4mind acido@ppict€il. Udaimerciallpai £iladld whayhi ch
m m cs and enhances insulin sensitivity can decrease protein degradation

and i ncr eapeoteimdauvatoies inghtdek& P1 87 oWVdiey Psptindea cBiPE; 8Griand dGBNEXEHSNGEBN,

nmuscl e size and/or. strength. 25 Accordingly,.ip it oad aspect the
pre@ent in%wipmﬁelarﬂmoagﬁ agy %Haofgwéw Rt ISOM@@% quﬂg?sewzQEYd or a
derivative ' bARat Wi a . I ' ' ccordi ng
to one enb&%?r‘é%tg L%éﬁ]gafségt%(gfﬁ% %F&ggﬁslgrliog%tegﬁ?’g%n %(r:g?] g'gg,eq%!rl)g ee‘f‘sae Iy such

source of aHdRHNARY A drSlyYdievhe fbRinmagbees&d from the group consisting of
WPl , Whey peptides, WPC, ion éxchange whey protein, although as indicated

above, other protein 30 sources nay be used. 4 WO 01/56402 PCT/1BO /00743
Accordi ng to anot her enbodi ment of the present invention, there is provided
a food Sup[!lements

15 Although the present invention is not to be limited by any theoretical explanation, it
is believed that insulin is a primary factor that stimulates the uptake of glucose and amino
acids into muscle cells and that the a lipoic acid both mimics and enhances the actions of
insulin in glucose and amino acid transport into muscle cells. Insulin has been clearly shown
to increase amino acid uptake into skeletal muscle, inhibit protein degradation, and stimulate

20 protein synthesis: the net effect is an increase in protein efficiency and utilization. There it is
theorized that a lipoic acid which mimics and enhances insulin sensitivity can decrease
protein degradation and increase amino acid uptake, protein synthesis, nitrogen retention,

muscle size and/or strength.

25 Accordingly, in its broad aspect the present invention provides a food supplement
comprising a. lipoic acid or a derivative thereof in combination with a source of amino acids.
According to one embodiment the source provides varied amino acids, preferably such
source of amino acids is whey protein selected from the group consisting of WPI, Whey
peptides, WPC, ion exchange whey protein, although as indicated above, other protein

30 sources may be used.



suppl ement conprising a substance which mnics and/or enhances the activity
of a Ii G156 d or a derivative thereof, the supplenment palggyGRRfzal ning a
source of amno acids. According to a preferred enbodi ment, a source of
amno acids is preferably selected fromb5 the group consi stl ng of V\PI whey
peptides, WPC, hydrolyzed whey protein, ion exchange whey protein,

| actoferrin, althou h as I ndicat ed above any ot her %)rot source ne ge
used. Accor di ngAfer wgttﬂérlo FeTRbaiEIeRt Al ShF RiEATN Tpyea 19%y, rrérr%mos,vl@ri *ﬁe
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an am no aCI am no
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derivative thereof is used exanpl e, the conbination nmay include

| euci ne, i Aot@diignea pvefhr’rereemho@m’enne soorce aif amineacdds 19 @pifecibly deldoged from
al anyl - gl utam ne, gl utam ne-glycine. 15 According to another enbodi nent of
t he3 pr esentheigrumeansisting REWPT; gﬁr pentides WPEobydrobizpd mge mote@nwm%ph@ga

subst ance ctl aci d

ortvat | venPRepityin ¢ratdiima aRBeERn® bk abdienambpteEiioft Spitge Maybe
derivativeythereof. 20 According to another enbodiment, a food suppl ement
of the present invention conprises a lipoic acid or a derivative thereof
and glutam ne or a derivative thereof. As will be readily appreciated by
those skilled in the art, the supplenment is not limted to only one form of
a lipoic acid oAceordarg teanpther prietaredfendodinerd, thegnpdeméntant the [@&eati ds.

I ndeed t he, present invention provides for conbinations of substances and
solPces of INVERYHHCIBRTERE 2 ¢ HPQjf f‘?‘ér"ir ﬁgieamfﬁtéere%éné BB AMARLAIE ARt Vative

conpositio of the I in a variet
formats, f{c?)]rereO P’a% ?ggflht oremusepo 'S e?’ men? }}O‘”everb(énr f}ber%?%r 30

encapsul at gfim & dn‘l@@%@i'&%’? a dDﬂWﬂWeSth@Jegf Eﬁﬁédﬂr%}' e@'(aﬁa'ﬁﬂz ﬂ{eecoﬂ{lﬁ%fo%%Il}Q be
suitable for 5 WD 01/56402 PCT/1BO /00743 mxing with water or other

l'i qui ds. Thelidedelcng pHobeveiie, cadingpaitninnor alanmewd eptates lige ahulyBglutamiine may
be provided in accordance with customary processing techni ques, for
glutamine-glycine.
15
According to another embodiment of the present invention, there is provided a food

supplement comprising a substance which mimics and/or enhances activity of a lipoic acid

or a derivative thereof, the supplement also containing glutamine or a derivative thereof.

20 According to another embodiment, a food supplement of the present invention

comprises a lipoic acid or a derivative thereof and glutamine or a derivative thereof.

As will be readily appreciated by those skilled in the art, the supplement is not
limited to only one form of « lipoic acid or a derivative thereof and one source of amino
25 acids. Indeed the present invention provides for combinations of substances and sources of

amino acids, in differing amounts.

The food supplement compositions of the present invention may be provided in a
variety of formats, for example, in liquid form, powder form, protein bar form or

30 encapsulated in liposomes. Powders are preferable and are prepared to be suitable for



exanpl e as spray dried powders, or the like. 5 The food suppl enent _
conmposi t mang1/5ale al so contain ascorbic acid (vitamn C), fperpfoiagRke in
anounts equal to or exceeding the reconmended m ni mum daily requirenents.
Anot her conponent for possible use in the food supplenments of the present
invention conprises beta-hydroxy, beta-nethyl butyrate (HVB), |hn anount s
known in the.art._ . w |l be a eci ated, b hose skill.ed i.n t art,
suppl enent 21% H‘é@g Wﬁtﬁlswu?&%r B 9aheg [llqﬁE{S ecII(B]F tf%Odl%%P&Pbeé‘t AOMBY LS IBtPHE;IaeE‘ano nent
whi ch i ncl udgnuiasforfindy Ba proPe@ R IRoffncE AiAYE
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suppl enment exampbsad sppnsdreypdvderd)@F tiediRer i se natural and/or artificial
flavori ng conponents, dyes or other coloring additives, preservatives and
ot her 15 conventional food supplenment additives known in the art. Methods
of e of Suppl enents The food suppl enents according to the, present

i nvehti on may beﬂg OgyHpplemen agloflﬁ)Fa%aﬂbF%ﬁtaF%b’tcﬁél vaamgs Cfor )
athlete, a r ' e e 0.size and/ or strength.
The food sunaipieRenfRROEAMAAR LRSS LOURn Ggof iflnfm Ay o PR
advant ageougndtBér congRineMForPodsiié 8asiadhanpRRRLHSeMBNG 0P H{E?S}EsefrleanHltiﬁ{ ni ng
extra growth in lean muscle mass and/or strength. Accordingly, the present
i nventi on proovirces betattylmoty, odta-snepipt] doeyrate (EMI)] ytbat buatith gndwn anthatabd A
conprising administering to the athlete an effective amunt of a food
suppl enent Hdkbs %ﬂpﬁ%f"’ltéf? brthose skilpd 1n the artt supplenpatsapiay fickudeamemn mufre gha

effective amount of the.suppl enents. apnd substances of the resent

i nvg(?lti on ﬁ%r%ge'?lfn%gaoggth%gogﬂ%%ﬁ?t ‘é(P‘rCBd?‘ﬁ'(’/‘ge: a%?o'Hﬁg‘é%%gse TsoFaTBB}PYCHEI@S’of
time necesgafngsd QitdailsCHEndiE oS Bﬁﬁlohﬁéﬁ’és:[ribc-)rslae"ingpéc?tﬁm.ve amount of the
suppl ements of the invention may vary according to factors such as the
age, sex, and weight of the athlete. 30 Dosage regine nmay be adjusted to
provide the optinumresponse: Several divided doses 6 WO 01/56402

PCT/ | BO / 00743 'Reg/food sapptemesttcomgesidians mayfurttie cdmpasematutad and/opartificahal | y

reduced as g]ndi.cat ed bx the exi g[ﬁnci s. of %n, i ndi vidual athlete's
situation avoring components, dyes or other coloring additives, preservatives and other

15 conventional food supplement additives known in the art.

Methods of Use of Supplements

The food supplements according to the present invention may be employed in
methods for supplementing the diet of an athlete, and/or for enhancing an athlete's muscle
20 size and/or strength. The food supplement compositions of the present invention are
particularly advantageous for creating an increased anabolic environment for obtaining extra
growth in lean muscle mass and/or strength. Accordingly, the present invention provides
methods of supplementing bodybuilding in an athlete comprising administering to the athlete
an effective amount of a food supplement according to the present invention.
25
Administration of an effective amount of the supplements and substances of the
present invention is defined as an amount effective, at dosages and for periods of time
necessary to achieve the desired result. The effective amount of the supplements of the
invention may vary according to factors such as the age, sex, and weight of the athlete.

30 Dosage regime may be adjusted to provide the optimum response: Several divided doses



As will be readily appreciated a food supplenent in accordance with the

present o ¢ixsedpki on may be administered in a single servingHigoiGoasl tiple
servings spaced throughout the day. In a preferred enbodi nent, a food

suppl ement in accordance with the present invention nmay be adm ni stered
once in the norning, once imediately or shortly after training and once

in the evening on, a daily .basis wi || be understood, by those skilled in
the art, sdPdl hyRimBlerRd daiieor @mﬁ%fdm%baamwﬂéwﬁlmrﬁ%é%mdw&%ﬁsi% Che
on an ever ., seahd i, Hfdi\FiHMlqtlﬁé{X’sgftu&ﬁJher conveni ent effective basis. As
well the admmistration on a given day mnay be in a single serving or in
mul tiple servings spaced throughout the day dependi ng upon the exigencies
of the situation. In order to maxim ze the effects of a food suppl enent
accordi ng to t heApwadébeatreadBy iappreciateda, food senitementrig anus ddree stithetha pebisent
streggth, it is preferred that the food supplenent is admnistered to the
di et” of t heéM¥EMtIeaRAY barstnintstred My sipglesgrvare eniameylsplerering spapedribrpughout
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enbodi nents set forth in the present applicatfon are provided on
i | lustrat e traiging @and oaspidahs eadningdién & dyignbasts) ANdilhBeuhd@nabd Byade sENeS iand

advant ages of the food supplenents and nethods of the present invention
will be apph¢ eftsergnghessd nokbe fimdted to déily administaBoEXANPLED e dhen presy egrond
invention wl]j. further expl.ain i.n the follow ng exanpl es. However,

t he?gr esentorith’\?(gﬁﬂ Bhotgﬁfoﬁﬂ"agwa?t %@CE\%@%S}SU&S well theadnigisiation,on g ghen g3y
nature of t i At | f..the ardi skill.in the art wll
under st and lﬂg}(mf}% gjs?gg%le? E‘S’M%%q&?gr]rg?lﬁ F}é%?%rsgg%# gtg) ?/Ogl%ls%o?tcgh% %ya‘ljerP eﬁ %ltgg Hpon
desired restttsicencidWRQhé 5iaMidnPCT/ 1 BO / 00743 EXAMPLE |

In order to maximize the effects of a food supplement according to the present
15 invention, in enhancing muscle size and/or strength, it is preferred that the food supplement
is administered to the diet of the athlete immediately following an exercise period. On non-
workout days, the food supplement may be administered anytime during the day, although
administering a first amount of a food supplement upon awakening or otherwise during the
morning hours is preferred.
20
The embodiments set forth in the present application are provided only to illustrate
various aspects of the invention and additional embodiments and advantages of the food
supplements and methods of the present invention will be apparent to those skilled in the
art.
25
EXAMPLES

The present invention will be further explained in the following examples. However,
the present invention should not be construed as limited as to scope and nature of the
present invention. One of the ordinary skill in the art will understand how to vary the

30 exemplified preparations to obtain the desired results.



In this exanple, an athlete consunes two servings of the food suppl enent as
descri beq,d@igidd daily, a serving of the food suppl enent igp@Gopb@Rly

foll owi ng his/her workout, and an additional serving 4 hours post workout.
Each serving of the food 5 supplenent is about 100 grams and contains the
foll ow ng: Conmponent Ampunt a Lipoic acid 200 ng Qutamne 20 g 10

Dextrose G%gﬁl\ﬁgﬁ:‘% Protein 30 g Arginine | g Leucine 1 g Phenylal anine
| g 15 Methi o ng dycosidal Saponins 200 nmg N-Acetyl cysteine 100

mg Vitamn B6 Q.. Si ' Pot ium
Phosphat e 100 rrg]191 t%#g?nmk\]{%fg%?E%W%\g%gu%f)@n%%g@g%%%S?g% r#lp é"'"ﬁ%‘gigr am
serving is desestdetdin abioylta skbviOLBEMS fodd SPpRenyeat Bhmb@iateRPfaMoMWhE Bishet | qui d
drink. An additional 8 ounces of water may be consuned after the food

suppl enent Wworkautd anid amkddigom newmedt hdBXAMRAL Bvazkdut. Edvhseenagpf e food at hl et e
consunes two servings of the food supplenment as 30 described herein daily,
a setving cuPPkBeRbERbewNINOgTams angrpritias tefollowingni ng his/her 8 WO
01/56402 PCT/1BO /00743 workout, and an additional serving 4 hours post
wor kout . Each serving of the food

Component Amount
a Lipoic acid 200 mg
Glutamine 20g

10 Dextrose 60g
Whey Protein 30g
Arginine lg
Leucine lg
Phenylalanine lg

15 Methionine 500 mg
Glycosidal Saponins 200 mg
N-Acetyl cysteine 100 mg
Vitamin B6 10.5 mg
Magnesium 200 mg

20 Vitamin E 400 IU
Potassium Phosphate 100 mg
Chromium Picolinate 200 mcg

Each approximate 100 gram serving is mixed with about 15 ounces of cold water to
25 provide a liquid drink. An additional 8 ounces of water may be consumed after the food

supplement liquid drink is consumed.

EXAMPLE 2
In this example, an athlete consumes two servings of the food supplement as

30 described herein daily, a serving of the food suppiement immediately following his/her



suppl ement i s about 120 grans and contains the follow ng: Conposition
Amount  v@loldede ¢ acid 200 ng dutamne 10 g Dextrose 7hcfpoYfagsProtein
30 g Arginine 1 g 10 Leucine | g Phenylalanine | g Methionine 500 ny

G ycosi dal Saponins 200 mg N-Acetyl cysteine 100 ng 15 Vitamn B6 10.5 ng
Magnesi um 200 ng Vitam n E 400 U Potassium Phosphate 100 ng Chrom um

Pi colinate 20 r OXi te 100 rvin

about 15 ouvr¥8re§) 0 “881‘85%9@'0 on Waém%f ‘?‘i’rgﬁ'lltd a‘f}] m%ﬁ%@?ﬂ?&onal 8
ounces of TenfBRY isOfb oGO THE H%E%Hls%ﬁa%éntﬁfh@tﬁé)@ﬂo plement liquid drink is
consuned. 25 MPLE 3 The nuscl e size and/or strength enhancing regine of
Exanplel is nodified so that the athlete consunes four servings of the
food suppl enent daily, with each serving being approximately 55 g of the
suppl enent @e@pesiien i si ng: 30 Conponémmoudtount 9 WO 01/ 56402

PCT/gBO/OO 3 %acde'C acid 100 ng

1po1 200 mg
Glutamine 10g
Dextrose 75 ¢
Whey Protein 30g
Arginine lg
10 Leucine lg
Phenylalanine lg
Methionine 500 mg
Glycosidal Saponins 200 mg
N-Acetyl cysteine 100 mg
15 Vitamin B6 ‘ 10.5mg
Magnesium 200 mg
Vitamin E 400 IU
Potassium Phosphate 100 mg
Chromium Picolinate 200 mcg
20
Each approximate 100 gram serving is mixed with about 15 ounces of cold water to
provide a liquid drink. An additional 8 ounces of water may be consumed after the food
supplement liquid drink is consumed.
25 EXAMPLE 3
The muscle size and/or strength enhancing regime of Examplel is modified so that
the athlete consumes four servings of the food supplement daily, with each serving being
approximately 55 g of the supplement and comprising:
30 Component Amount



Qutamne 10 g Dextrose 30 g Wey Protein 15 g 5 Arginine 0.5 g Leucine
0.5 g RpgY.sehpanine 0.5 g Methionine 250 ng @ ycosi dal p8RR6Yd8%43100 NT
10 N-Acetyl cysteine 50 ng Vitamin B6 5.25 ng Magnesium 100 ng Vitamn E
200 1U Potassi um Phosphate 50 ng 15 Chromi um Pi colinate 100 ntg Each

suppl enment serving is mxed with 8 ounces of cold water to provide a |liquid
drink. An aggitiongl 8 ounces my b% 80nsuned after the food suppl enent
liquid dri BPYCaEEnsumed. 20 EXAVPLEYA&he dosage regime described in
Exanpl e | (Gsuspi eted, on workout days. The serving is consunmed o
imedi ately arter exercise and then again 4 hours later. On non- exercising
days the apakebge consunes the food 3@gplenent as described in Exanple 2.
The 25 serving is consuned upon waking, prior to bed, and at two other tine
poi nts dur WigytRretedny. Al ternati vellp g he suppl enent is conbined with other
liquid drinks or foods as desired. The regine is continued for a m ninmum
of 8 weeksM®NHK¥hance increases in 38l e size and/or strength. 10 WO

01/ 56402 PgT/LBOl/00743 The serving§)$§t forth in these exanples are

desi gned f *14"9500 cal orie diet.

Phenylalanine 05g
Methionine 250 mg
Glycosidal Saponins 100 mg

10 N-Acetyl cysteine 50 mg
Vitamin B6 525mg
Magnesium 100 mg
Vitamin E 200 IU
Potassium Phosphate 50 mg

15 Chromium Picolinate 100 mcg

Each supplement serving is mixed with 8 ounces of cold water to provide a liquid
drink. An additional 8 ounces may be consumed after the food supplement liquid drink is
consumed.

20
EXAMPLE 4

The dosage regime described in Example 1 is completed, on workout days. The
serving is consumed immediately after exercise and then again 4 hours later. On non-
exercising days the athlete consumes the food supplement as described in Example 2. The

25 serving is consumed upon waking, prior to bed, and at two other time points during the day.
Alternatively the supplement is combined with other liquid drinks or foods as desired. The
regime is continued for a minimum of 8 weeks to enhance increases in muscle size and/or

strength.

10



val ues can be increased or decreased depending on the needs of the

i ndi vi duglo @lsekat €. The exanpl es and enbodi ments set fort hpdhdolBeRs esent
applications are provided 5 only to illustrate various aspects of the

i nvention and additional enbodi nents and advantages of the food

suppl enments and nethod of the present invention wll be apparent to those

ood suppl emont TSRS ST JRteE SSemBies pedtesienpd b AP EloEs et A e
| east one vhn@s 8sH BOIncRALELSacfaam d @naﬁg ?ggé%ﬁkl%kiébffﬂg lmwap}ml@&' ds a“d

derivatives thereof and sources of n anounts erfective to

i ncrease | ean nmuscle nmass and 5 strength 2. A food supplenent according to
claim1l1l, wherein at | ease one amno acid is selected fromthe group

consi sting of gllhesxameleslandembedimentd st irtiein thapiesent applgiationeare padadede,
and derivati hereof. .10 3. A food. suppl enent, accordi ng . to claim 2,

wherei n th@“ié'rﬁod u%@%"?‘?”@laﬁﬁe&mCfféh%’r""ﬁnt‘%‘?‘qd\/aé@itwa{ ¢rabediments and f oo
suppl enment aC| d derjvative is a
15 Sart or “CHRA B9l QBB Ao e BRI B L B bt Fern o

gl utam ne dyseéRilledén tie st Salt, ester, or keto acid. 20 6 A f ood

suppl enent according to claim 3, wher ei n the glutamne is a dipeptide,
tripeptide, or oligopeptide. 7. A food supplenent according to claim 3,
wherein the glutamne is bound in a dipeptide or tripeptide bond with at

| east one other amno acid. 25 8. A food suppl enment according to claim 3,
wherein the anmount of a lipoic acid or a |ipoic acid derivative is between
about 0.1 ng to about 100 ng per g of food

11



suppl ement and the amount of glutam ne or glutam ne derivative is between |
to about 500 ng per g of food supplenent. 30 9. A food suppl enent
ggcordi ng"? 8294 m 3, wherein the anount of a Iipoic acid B?T’E&)mfﬂf’%i c acid
derivative is between about 0.5 ng to about 50 ng per g of food supplenent
and the amount of glutam ne or glutam ne derivative is about 5 ng to about
300 ng per g of food supplenent. 35 10. A food suppl enent according to
claim 3, wherei nWHATHHCHAIMEB ISt poic acid or a |ipoic acid derivative
I s between about | to about 20 ng per. g of  supplenent and the anmpunt of
gl utani ne or g uéa@?naéum?mv&t PRPEPTIINg B npic Aid Ry 4 drriaBbYR therof,mgd apleastpnss
f ood suppl enent . inggedidnt sgletted &oguthplgeonptonaisting df aginbacls anddsgivdtives teareof
conprising a car behysiredsef atiZno #idso dlaraompb effediiveas aer¢hisé thah ol R A3 and
further conprisi ggergfigati ne, ginseng, N acetyl cysteine, phenylal anine,
ascorbic acid, inositol, d-pinitol, alpha tocopherol, 45 sodium potassium

or phosphorus., 1 01/ 56402 PCT/ )1 BA /00743 13. A food suppl enment
according to & a%‘r#/’\% Sgerle e af%d@gd?egnafl,awmn gidpapeioge aming i, 14, A
f ood suppl ement #ledediirag the groupicansigingpfcgletamind deusinet ispleusise avalineyarginine,
protein. 5 15. #afimetarsufepivetiesnstthaesfor ding to claim 14, wherein the whey
protein is selected fromthe group consisting of WPI 97, \Wey Pepti des,

WPC 80, and | 881D cahf o1 ' id i L BASh0g, |
musclo mass and %‘Wﬁﬁgﬁﬁ%?“ S ciahfl 2 Rnefeid e Ind 8 i ALERAThOHL 4 02"

ani mal a food suppl rises a lipoic acid or a derivative thereof,
and at | east one ingredient selected fromthe group consisting of
4. A food supplement according to claim 3, wherein the a lipoic acid derivative is a

15 salt or ester.

5. A food supplement according to claim 3, wherein the glutamine derivative is a salt,
ester, or keto acid.

20 6. A food supplement according to claim 3, wherein the glutamine is a dipeptide,
tripeptide, or oligopeptide.

7. A food supplement according to claim 3, wherein the glutamine is bound in a
dipeptide or tripeptide bond with at least one other amino acid.
25
8. A food supplement according to claim 3, wherein the amount of a lipoic acid or a
lipoic acid derivative is between about 0.1 mg to about 100 mg per g of food
supplement and the amount of glutamine or glutamine derivative is between 1 mg to
about 500 mg per g of food supplement.
30
9. A food supplement according to claim 3, wherein the amount of a lipoic acid or a
lipoic acid derivative is between about 0.5 mg to about 50 mg per g of food
supplement and the amount of glutamine or glutamine derivative is about 5 mg to
about 300 mg per g of food supplement.
35
10. A food supplement according to claim 3, wherein the amount of « lipoic acid or a
lipoic acid derivative is between about 1 mg to about 20 mg per g of supplement
and the amount of glutamine or glutamine derivative is about 10 mg to about 200 mg
per g of food supplement.
40
11. A food supplement according to claim 3, further comprising a carbohydrate.

12. A food supplement according to claim 3, further comprising creatine, ginseng, N-
acetyl cysteine, phenylalanine, ascorbic acid, inositol, d-pinitol, alpha tocopherol,
45 sodium, potassium or phosphorus.

12



am no acids and derivatives thereof and sources of am no acids, in anmounts
ef fecti veyd gr/dcey €ase | ean nuscle mass and strength. 15 17pMeRlchR9
according to 16, wherein at |east one amino acid is selected fromthe
group consisting of glutam ne, |eucine, isoleucine, valine, arginine,

al anine and derivatives thereof. 20 18. A method according to cI aim 16,
wherein the anyn t am ativ t her eof . met hod
accor ding 1o 19%‘3‘1% st o el o MHSTFingBe sOuEr G aning dcidsiic

aci d derivative P8} om about 10 ng to about 1000 ng per g of food

suppl ement 25 and the anount of glutam ne or glutam ne derivative is from

about 0.01 g tie. Alfoed subplngendbcdrdihgmd blginPe8, Whétinfth@proteinpd £0BY prodéin. A
nmet hod according to claim18, wherein the amount of a | ipoic acid or a

)i “and A SRR T b BTN e 0
TR IRS o AN R e

according to cl aEXCHANGEevhayrpretem. anount of a i poic acid or a I | poic acid
derivative is fromabout 100 ng to about 300 ng per g of food suppl enent

andjg he 35 arreummaﬁocgfdﬂtimmlgqeargmga@hﬁ@s Qﬁuu\éagfh\/iﬁ ah%nfrﬁﬁ%&m 19

b 30 t I
Eg avvl(”)lgﬁ ein ?hgeefdngms?efrm]gqgﬂr SHiRY aCI gsugﬁemrznt cam(Prls %?‘Pa rqc X IO%/g ?sm

fromabout 0.1 nf't'8 ‘Ya%tg’ﬁfeoﬁc?nﬁg" Pt QPeaRSEYs Fh‘%ﬂtt SEQUP KOG iRl unt
of glutanine or @Pkﬂ?é‘ﬁdﬁéndiéﬁrlYﬁéWﬁS/@eres)fM@ﬁté%tﬂfamlgo pgdaboamoB®® g per g
of food suppl enesftecti28to iAcrerichlesh musde diangardosteingihm 19, wherein the food
supps enment is about | g to about 500 g per day. 13 WO 01/56402

PCT/ 1B01/ 00743724 me?hc‘IH?&J%Bfihl foor Wi afTe At Bhd fmin RS s el al R the

nt 1 t
suppl erent i s abOch)up cor%lsttmgo Futamme leucine, isoleucine, valine, arginine, alanine and

derivatives thereof.

20 18. A method according to claim 16, wherein the amino acid is glutamine or a derivative
thereof.

19. A method according to claim 18, wherein the amount of a lipoic acid or a lipoic
acid derivative is from about 10 mg to about 1000 mg per g of food supplement
25 and the amount of glutamine or glutamine derivative is from about 0.01 g to about
100 g of glutamine per g of food supplement.

20. A method according to claim18, wherein the amount of a lipoic acid or a lipoic acid
derivative is from about 50 mg to about 500 mg per g of food supplement and the
30 amount of glutamine or glutamine derivative is from about 0.05 g to about 50 g per
g of food supplement.

21. A method according to claim18, wherein the amount of a lipoic acid or a lipoic acid
derivative is from about 100 mg to about 300 mg per g of food supplement and the
35 amount of glutamine or glutamine derivative is from about 0.1 g to about 30 g per g
of food supplement.

22. A method according to claim18, wherein the amount of a lipoic acid or a lipoic acid
dertvative is from about 0.1 mg to about 40 mg per g of food supplement and the
40 amount of glutamine or glutamine derivative is from about 1 g to about 500 g per g
of food supplement.

23. A method according to claim19, wherein the food supplement is about 1 g to about
500 g per day.

13



200 g per day. 25. A nethod according to claim19, wherein the

adm ni st Qi ¢i%esheP 1S perforned on a 5 daily basis. 26. Admighpsysascordi ng
to claim 16, wherein the admnistering step is performed imrediately

foll owi ng an exercise period. 10 27. A nmethod according to claim 16,
wherein the food suppl enent further conprises a carbohydrate. 28. A nethod

according to ,awWherein the source .of am no.acid iS rotein., 1 9. A
met hod agcor g P gprding 8 S S wPEel 8 s aulo RpRat s hBur it hoo
according to cl 29N®RErdaferein the protein is a whey protein. 3 1. A nethod
according to claim 30, wherein the whey protein is selected fromthe 20
group consi st 2HgA aiethfd acRdrdineycldapt 9, derereid\Bie &ihinBtedink OdpEXptdiated orhwey
protein. 32. A nghbedsgccording to claim 16, wherein the food supplenent is
m xed with water o provide a liquid drink. 25 33. A nethod according to
claim 16, whereip the food supplenent i admnistered in a .capsule or a
pill. 34. A nég-nfgal dRaPTg i ;ﬂazer%é‘}ee%mlflﬁt@%a&fpéa st i s
admi ni st ered i n immeiatelytipllewing apaxercd®. pefiofet hod for enhanci ng an

athlete's nuscle size, strength, glycogen storage or recuperative ability
conpy i si ng adny i ste@hddikcbRidd¥® Jhifl 1@ wHeh@n ate o8l Supbléma fuﬁl‘x’é?%ﬁfiﬁ?i@%%a
a

conprising a |ipql or a derivative thereof, and gl utam ne or
mprising pc%*t%t})l ftafe OF 2 . . : : :
derivative thereo maxi m zi ng post-exercise amno acid levels, insulin

| evels and insulin efficiency. 36. A nethod accqording to claim 35, wherein
the anount of 2& A npsshad agepiding togl 6, wherein thespurcgof pmand agd is gretei-about 10
ng to about 1000 ng per g of food supplenment 40 and the anpunt of gl utam ne

or gilut am ne dera vadtho®schbdlifd rmsabdeteiNiiRbrétetnds abael prdefh. g per g of food
suppl enent .

30. A method according to claim 29, wherein the protein is a whey protein.

31. A method according to claim 30, wherein the whey protein is selected from the
20 group consisting of WPI 97, Whey Peptides, WPC 80, and ION EXCHANGE
whey protein.

32. A method according to claim 16, wherein the food supplement is mixed with water
to provide a liquid drink.

25
33. A method according to claim 16, wherein the food supplement is administered in a
capsule or a pill.
34. A method according to claim 16, wherein the food supplement is administered in a
30 nutrition bar.

35. A method for enhancing an athlete’s muscle size, strength, glycogen storage or
recuperative ability comprising administering to the diet of the athlete a food
supplement comprising a lipoic acid or a derivative thereof, and glutamine or a
35 derivative thereof by maximizing post-exercise amino acid levels, insulin levels and
insulin efficiency.

36. A method according to claim 35, wherein the amount of a lipoic acid or a lipoic
acid derivative is from about 10 mg to about 1000 mg per g of food supplement
40 and the amount of glutamine or glutamine derivatives is from about 0.01 g to about
100 g per g of food supplement.

37. A method according to claim 35, wherein the amount of o lipoic acid or a lipoic
acid derivative is from about 50 mg to about 500 mg per g of food supplement and

14



37. A nethod according to claim35, wherein the amount of a |ipoic acid or

a |lipoi Cwdhl erivative is fromabout 50 ng to about 50 gofbor4s of food
suppl enent(ﬂgn 40914 WO 01/56402 PCT/1B01/ 00743 the anount %‘&g]l utam ne or

glutam ne derivatives is fromabout 0.05 g to about 50 g per g of food
suppl ement. 38. A method according to claim 35, wherein the armunt of a

|l i poic acid or lipoic 5 acid derivative is from about 100 t o, about
300 mgy per g of th%‘aoglu S HRTHDC EIYRABINEHSHIN AL VS lgfretnae}h%o&}é 24P 3Pavti Wes
derivative is fmsngabdead mpplemend about 30 g per g of food suppl enent. 39.
A met hod according to claim 35, wherein the anount of a lipoic acid or a

lipoic 10 acigl Aefdndtdcsrdin &r&iH@@WhepelétHEQaIﬁ&m@Bp&th pBR T HeF 1ifoief
frood suppt ement tag{ad AT aeéutq'oe ol 3 WAL g%i?goead NBble ;gneegt' s
according to cl &t arﬂﬂ‘é‘}té’if%h’ttﬁﬁmleg’éé ‘gﬂBBﬁeéﬁfﬂﬁ tiyegs Oé‘fgrle%ltot Otuh%o
15 diet of the aparexaf fopd suppddmentbasis. 41. A nmethod according to claim
36, the food supplenent is admnistered in an anount of fromabout | g to

about 500 g psy. Aldkthotlacterdidy RINADE AGARIGH fHE dnfoumh BF 8111%§1c dchorf @Rfbic
supj ement i a%]cﬂdegfv%@ is cf?o b&ﬂ‘-buf‘hlr%tg béﬁt%‘ rﬂ??%ﬁt %8f gug QHEmZQle 9

.Pﬁ; t ﬂ2¥ Cgﬁpr ;A\S € gInOBIérOB‘%;il eéDI' arfsne erlvatlves 1S Irom a out gto aggut%%nt

per g of food supplement

40. A method according to claim 36 wherein the food supplement is administered to the
15 diet of the athlete on a daily basis.

41. A method according to claim 36, the food supplement is administered in an amount
of from about 1 g to about 500 g per day.

20 42. A method according to claim 36, the food supplement is administered in an amount
of from about 2 g to about 200 g per day.

43. A method according to claim 35, wherein the food supplement further comprises a

carbohydrate.
25

15



