- "Food formul ati on conprising gl ycogen" Scope of the invention The present
invention relates to the use of glycogen in the 5preparation of a food

f or nul at iwo 200mo154ee control | ed rel ease of gl ucose. | n ppardpP2esloaron2 t he
invention relates to the use of glycogen having an average nol ecul ar wei ght
of over 2,000,000 Daltons in the preparation of an artificial food
formulation for the controlled rel ease of glucose. State of the Art
10Artificial food formulations conprising a source of glucose are well
known in the art. These fornul ati ons nay have various fields of

appl i cation. Afirst field of application relates to use as dietary

suppl enents for profeSS|onaI nma r athletes 5A segond field of
application relates to use fo ‘bﬁ?@%ﬁﬂFﬁh“%HH?%P%@%&P@SH when t he

i ndi vidual requiring treatnment cannot be fed through the norma
gastro-intestinal tract. Athird field, of lication relates to use
for enteric feeding, in the forn1§F°P?dU|Hg'Bﬁﬂ?ﬁggtered t hr ough cannul ae
directly into thenatoaREk .aoérﬁt.drme%?t@s@@the ué‘efo@g &Bgéh% theo application
relates to use as agents capabl I nduci n q of satiety (bulking
agent) withdut ppemarauorm@fafgo@rf@ﬂmdamn &ultbeucentrﬁlj@d(éeemomwposeu al food
formul ati ons kno I t ol ysis of
starch or its dewebﬂlcwebg %'Q%ﬁt'&e t%lsééstﬁg\%g sgre ggm{é H;:J\C/g'lk’]larl de in
the plant worl dxverztgecmmtﬁouimmelghymamveﬂmom 000 [@ﬂltmmsathépeepﬂwanm nly

amyopect i n (aRbPBAT Rl o 0o my 2N S TE amyefed gadE P AkoRRo) yror i1

whi ch the glucose units are 30 boundstag@fhném a(14) glycoside bonds.

Ayl opect i n is a branched 2 - ymer whi ch has base chains of a structure
sinilar tol@nyl ofétlf&ualvfﬁpeﬁor@w@tlmpwpaﬁ@g&M@&f@mWrarao&@b bonds
every 24-30 gl lkﬁg‘%@ |H'i‘|‘1(%]§ Pat ent applications EP1548033 or US 2005/0159329
descri be highly ranc dI pol ysacchari des obtai ned by the enzyne

hydrol ysis of stdhebeHawmulgtiansresy hmlescaricus figddgybt apdlidatiomeen 90, 000 and

pet woen 3. 500 and U0t bo BAREIRETATII RS 0 Beec BelFP R BRI SIon T oot on

EP1369432. 10Patefetsiapal orcahiateur BBHI81EE37 describes a food fornul ation
conprising, palto ns_ Wit rie content of between 160 and 240

extri
Kcal per 109g. sz gerongild QQ?PBLP@Q”@f 16940 Hae r,wgn@rg@ ubl e dietary
product conpri %Uﬁgmgﬁfbfl&"ﬂ%ﬁéh e ﬁa@lﬂn&%lﬁ*eguﬁﬁgﬂﬁé‘étﬁ@ﬂf eanM&BeLNes .
15Mal t odextrins are a class of substances deriVed fromthe hydrol ysis of
starch conpri sittiguahiteenpensl gastep-indesidabieetul es bound t oget her by a(14)
gl ycosi de bonds.
hydr ol ysed, perf omwl&gﬁgﬁ@%ﬂ%pﬂ r@@a@%% %?e ‘(fag}’zecrnetﬁ@?ee"bﬁﬁ%ﬁﬂg@éa
conbi nati on of fdrot bfllmads admlmlytmed dﬂroughtndemtae disedlyent®thelst@inael,
di stingui s%@d ???l e nunber of glucose nol ecul es nmaki ng themup, typically
from2 to trose Equi val ent (DE), which can run froma m ni num

of 4-6 to a maxi W@Jﬂhf@d&%pbl&&d@h&émt@@% 0se bbageasd sapblé bei r | engt h.
The hi gher the DE val ue, the fgreater t he degree of hydrol ysis and the

shorter the chdidtangaieelingel satichy (t?lé@[]gtag&ﬂt)z‘ﬁ'”ﬂ%lﬂmﬂ'ﬁﬁ@s@| on by the
body is alwaysg gier‘fc%sn@can#c ihffker at e at which the process takes place and
t he consequent oduction of energy depend on the DE val ue. Artificial
f ood fornul at i ondheartificisi fogddogoulabenskngivodoike agraraigeneralyr essenti al

t t - I th
oi't uat 1 ons2shor b ard By ERHELES of SEhELbPly SRHSEOAE, Siiedd HEP okl o
fol | ow ng physwidéspEeadipolysacehgrideinstheqmant worldahd\comprises Potymeeal
osnol arity of "icgese f.or mul at ns shouty have a val uewvvhl ch is identical to

or slightly le amﬁﬁgémseo HCRLARNYLAIRESHIIPIIKGIErS HATAYPSE s ¢ he
energy sol uti ogaghrexintates mcsme@hw 4ty é’r‘n?@ﬂ)ecﬂh wgsprbkamﬁat@m%ru y

i nfluences the rate of gastric enptying a particul ar thé |ntest| nal
absorption of Weight). a‘hraymsgs%a\)@@aﬁﬁpb/mﬁré@ Wfoﬂ heglucosR YN AEC it s

Rossi bl e £ 80" 88R8 1bFBRLG o L ALAILCRNE BB thilEoBEis bierichat

elements in addition ucose.



10The artificial food fornmulations known in the art, conprising | ow

nol ecul ar wei ght pol ysaccharides with a(14) bonds, provide a rapid supply
of gl ucoswowhimhssos qui ckly absorbed and netabol i sed. Tircs/Erasionemorai n
types of disadvant ages. The first disadvantage lies in the fact that
t hese food fornul ati ons 15cannot be adm nistered to diabetic individuals
because they would result in a rapid rise in blood glucose |evel

(gl ycaem a). The second di sadvantage lizes in the fact that the energy
effect is not long-lasting unless |arge quantities of substances are

i ngested, which would result in diarrhoeic phenonena due to water being

hese subst ancelreaBEN 2GR yleRit bl el bl SEiRERO iR ofng Londs
whi ch are norewhiéH sidlel shalis anedisrainghed tivaghagn—6)uesidsgaieey 248N at t enpt

to overcone these di sadvant ages. 25Patent application WO0O0/ 32064 descri bes
a conposition 8?%&5 -a m xture of carbohydrates such as starch or

starch derivati V@%terﬁ%ﬁlbgﬁ&é EPK 8430938 ¥F A& DE05/0959339'8Bs@bdRighyat | ves
of cell ul ose, gums pectin and al gi nat es. Pat ent application

W02004/ 023891 e@e@olmsa@@arlﬂes ebfained Ry 0. 6ApY NS Ygreusisastaiahi des
with a(16) bon V., hfe%ll I , having a
nol ecul ar wei gﬂ Vlgb gge V\eeﬁr/]lo%%%%lg@@ﬁb%@%gﬁmggﬁg%ﬁ at ent
application EPIBIBt@m@ 8msitarigodgssacohandied havieg lanmednmnoldeuhar aresght of

pol ysacchari de b a nol.ecul ar .5 ht, bet ween 50, 000
P’ 37000, 000 Beesh 3\ atf PP oD Yo ths" oSt deRiuatbintopiental ch ar e
capabl e of act |apg||@§“0';tg|§pq369mz_abl e of |ndu0| ng a feeling of satiety

(bul ki ng a?ents) he artificial food fornulations known in the art

conpri si ngT®ol ysﬁ’@é%amgavm FP481487 sesadbes a8 feo’ frmifaliadthown to provi de
a 10gradual relg ISﬂ@SﬂllaﬂeaéﬁranWfﬁ'éjﬁﬁvE I%Fletd&%t??’fl%frﬂ)elt\%?@ﬁ Hebangot too

| ong, in which ca orption 1s reduced drastica ycogen is a
pol ysacchari de 260 kel pey 1Qﬁ|gr§1at©mt|@MIC&M@EPp%@é&Bmulbes:armIUMQs

nol ecul es of D- I - 2 1. d | branches
fornmed by a-1- 8%1[#@2@@9%9%8@&@@&8 t%&%rﬁq\lﬂéﬁﬁa{g&\glgggﬁgiﬁ%}sorﬂ The nunber
and degree of lp)eatuslaineg. of the glycogen vary accordi ng to the ani nal
species fr whi | t i obt ai ned. T e nol ecul f n uraJ gl ycogen
7200t “the Scer Mol a4 Shss of subdedres gryteyEam & Xfafawsu@ound Lo
protein, glycogesidich éBr’rfEiﬁléW@Ba r&l drefof GuEdse RIORERFSs Bbuk@tdgedharaggen

synt hesis. 20The quality of a comercial glycogen derivative derl ves from

the presence oﬂ(bﬁé‘a\tgéfcoéfdel Rends: Rapanding ekoningdegreedomdycitRg (neasur ed
internms of qu [ ﬁﬁiﬁ'@ mugars.
Patent EP 6540§§$rséésgﬁ¥@rgﬁlghh gﬁgbuéﬂ’??ﬁg 3}%%@&%8??65& ve vmt a | ow
ni trogen and r edbyiangorsbination of boéntvasinds dypas efcnbhodexiighare5of
approxi matghy 2 0 n n rmlllent (as
doscrt bed 7 BoRged el o 1ne Gl RESTckSe MidEedts Bl
JP- A-88-290 809{)emmpt picalNfedrn C5tosZT LiAits. Déxtﬁj’sealﬂqult/aMﬂt (DE}, h‘rﬁmﬁh)Od
sector, and as a hurrgrct ant and | ubr4! 8ant in o th?l m_c solutions (as
described i n p&RBAUNFOMABIBINARYPRT 4-6 tga. m%‘ﬂ‘ﬁ%h@ 8P-3%hés FRipEmin
Surprisingly, bﬂ%é%'siscé‘f”chel?@én tﬁumﬁe%@{er%ém%‘lue' fheog"f"eta'té?r%hér the
gl ycogen described in patent 8, I's capable of providing a
degree of hydronS|s and the shorter the chain length. The final result of
25 their digestion by the body is always glucose, but the rate at which the
process takes place and the consequent production of energy depend
on the DE value.
Artificial food formulations comprising a source of glucose contain
other essential nutrient elements, for example for restoring water/salt

30 balance in those situations where large quantities of sweat are



5gradual release of glucose simlar to that obtained from ot her

pol ysacchari des of | ower nol ecul ar weight, of the maltodextrin type, in an
in vitrowpamisdwch m mcs the gastro-intestinal tractcr/EP20100b®0pr esent
invention therefore relates to the use of glycogen in the preparation of an
artificial food formulation for the controlled rel ease of 10gl ucose. The
Applicant has found that, despite its high nol ecul ar weight, over 2,000, 000
Dal t ons, the abovenentioned gl ycogen undey goes enzyne degradati on through
the enzynes present in the gastro-intestinal tract and all ows glucose to be
rel eased gradually over a period of 20-24 15hours, in an in vitro system

which mmcs t stro-intestinal tract. . itia 1S, the

hop! foant has. el b i Siathidbveie gloREoRde Sl ol ecul ar
wei ght, over 2a2@0¢ityQ00 Daltons, for the same quantity of glucose ingested,
the osnolarity i, co rison wwth the admnistration of maltodextrins is
very much |ess, Q-H& @E@& ?‘HB’ @dbﬁ%eg?rgmq%tﬂ@so?hqqlu‘é%?'é%laa\f BV er with
the diarrhoei cieifepgts tBW‘Mﬂghﬂy [d38 tABH that ofBWsrﬁ@@iZS@-@@b rﬁ@%nﬁ‘/‘k@? realised
t hat the gradual and constant rel ease of glucose observed during the
transit of 9l yd&ajds theeoergy sahietioashowd berywotomiawity bleedcgineadhaint ageousl! y
provi de the possidyl [ i<t : od or
drink for di ab@?h@léﬂﬁgmﬂ&%ﬁg&% ?%ﬁfﬁercegﬁggg@%wﬁ@?g{tﬂc\?le%ttﬁgn al so
relates to an artestinaliadsofpimn dfovater andalisdodved molecues. Witkd r el ease of

gl ucose conpri si | ycogen and.at .l east one other edihle conponent,
rofrably ot TABRSHERER Fua o Bt So RS TorMllcios BRI ' has
found that theogidrifuteéntd clemeatd praadisdn @adocrtddbinglut®sd.he i nvention has
greater palatability than a formul ation known in the art containing

mal t odextri®s. The qeri%QPfPPQJPEPU|?H@n%B@WBé%lth%ﬁg, SHBEFSIEE [@Wat t he
artificial foo 1 i b 7 i i Hen S sweet
which is pl easg?l@%@“%@@!%ﬁpoﬁgﬁg‘?%%%@t@h 1#&?’?’?@.69’ prt?%\ va%trgggousl Y,
the artificial stpply df@lmeoset wbichas goicklyn@psasbedhiasdimetaboliggd.conpri ses at

| east one nutrient.e - fr. oup conpri sing

car bohydr at es, pﬁ't(f)wtlsei!w%;s/@c%nnfaﬁ%%e%g%f cg%é(p\}@g??ggé;s“ ves, 10li pids,

phosphol i pi ds, viTharfirsisdisadvantage des sratHesfact tha tiesd foed fespelatiohde present
i nvention so relates to.an aqueoys, farnulation for the enteric or

oar ent er al TaanCANGEYE PO peged B dR b BRpd B HE SgrssBnEn ORI | east one
further phar mageslili pad tapigeieent dRIRI guebsd RiVel (dipddemidppl i cant has found
that the low osnolarity of the glycogen solutions nakes it possible to

prepare i sotoni cTéJGLE&?Qﬁdfdc'b‘ﬁaﬂ?MaéJﬁ% g Boberfesihnthrbtheneneray edfest NQJl ucose

tent, high 18 ¢ f | aj ni
cugars or pol y D RahgEratipnt GOMARs o' kREiReS A AT RN 00 al so
found that, uniwduid oedulrinmbéryseeic iphendeenal due ©l wateglbeigsredaimeddsy, t he

gl ycogen sghutions scribed ve., have pH val ue | o 0_ physi ol ogi cal

Ta bes overOu (HE MG EorS Sae S Xt R antt Blosfs o Gescr pt 1 on

of the inventi gobgaheeparticular, this invention relates to the use of

gl ycogen in the preparation of an artificial food formulatjon for the

control led rel eagér'g?oﬁq'%@%Y'ng higfigs r@‘i"?@@@éw ' aap%qq@sw@g@@tre

invention is obtgnagichi @My KA bekry FRE8HGARHGH apafttdifptat racted from

animal s or fungi. 30Mdlluscs, i'n particular nmussels (Mtilus edulis and

Mytil us gal / usovercong thaseddisadvantages a particul arly useful source of

gl ycogen bggause ' Il : tid] : st and

contain a g%rtai rﬁ;a g&nﬁuﬁpﬁgﬁﬁ y@@ggﬁjpgﬁa%%gpggggbd&%mg%ﬁ@ é@?@ﬁgﬁ@ 9% by

wei ght). O her amabdurel ofssanbalesiratesgiucticagestareicorustarat denivaives) amd nol | uscs

such 5 as clanms, oyster sonme, speci es of strqpods .or sea snails, such as

slipper |inpet ] ) 1 te aninmals
S SRV Rk RdF e SUch P SRAvaliVEs R CfUioge  IliPS

whi ch are richpegtiglaneagginatdsch as the |iver and muscles. Advant ageousl y

the gl ycogen used in the present invention has a nol ecul ar wei ght of over
2,000, 000 Dal t onEateptaanniigalion ¥EPRAAH 023891 describes a food formulation

30 comprising polysaccharides with a(1—6) bonds, typically dextran,



102, 000, 000 and 5, 000, 000 Dal tons. Preferably, the glycogen used in this
i nvention has a percentage of a-1-6 glucoside bonds of between 5% and 15%
pr ef er ablwohetvreno8% and 12% in relation to the total powmpesiootiobonds.
The gl ycogen used in the present invention nmay be used as obtained 15 from
the extraction processes or may be treated in subsequent purification

pr ocedures. As already nentioned previously, the quality of a commerci al
gl ycogen derivative derives fromthe pregence of a greater or |esser
gquantity of protein residues (neasured in terns of quantities of nitrogen
20 expressed in ppnm) and reducing sugars. For the purposes of the present

t t f | {
educi ng sugar PUIHENETT Bisat o dnd = BOREHIL et o b Brh s e <
pr gf g_r a:al ybu;se?num g@(eopoe:%tgnsl _nventl onParfe gl %f:ogteg deri vati vez pr od;Jced
an istribute i gma- i ch, ref er e ogen derivative
used in the presgyﬁﬁ t3 RRANERTRN %ﬂggpéégeﬁé%e% ﬁ)&ﬂ%ﬁi g‘l?{seﬂg‘?rbht nor e
preferably | es%je&ﬂéﬁs %(ﬁ%d@)ﬁayﬁégmthﬁm%%d&& r%%?d as mﬂiééélé"red using the

met hod by F.D. Snell and lorimetric Methods of Analysis", New
York, 1954,95Voweight| betwegn 52)6290 an®1 000,009 &xapas| ith lilegprawgeieriger i vat i ve

d h ' . i ,
mor e pref or abl 3o SRyiofh B G AERE BEatEEPad A0tk ceRpRr Bl BbRh03C" o
of nitrogen, nﬁaeslmgeuﬂ‘ &mlety (butigng @agehts)Kj el dahl met hod. 5Preferably, the

I deri t t t Pol gl. tTM A
Phe tFade nams ofl & A58 BPHAPER BT oRS SRR R Y toB RiMiel ng. sugare

content pr oducg@l;@@dclﬁbﬁdés With eg1-0)6) AokdR afe herSfdre AnoRen®. protidkya and
obtai ned according to the purificati Ongﬁe rocedure described in E)at ent EP

654048B1. 10AdE Léﬁjé%'@@ﬁ? of ghcogeye@yide it tha chaindergthiis NPhOGr esent
invention has @AWl & Qﬁéoﬁﬁoﬁ“ﬁ peotd@ga d%a%llgpo Dal tons, preferably
bet ween 2, 000, 00 and 5, 000, 000 'tons, and a percentage of a-1-6

gl ucosi de bonds &ilytagencisr BotysaethEsive qjmaieryamimaberig/é\ewh?&% and 12%

relative to th f for ,the
controll ed rel @5%02&%8@&?@@@0?'38% (ga%u'é? Hé%ﬂ%@gh@ ﬁ]\i/réﬁgh n1r é’orrprl ses
gl ycogen and agldce:aﬁie mmmhlerbrmhﬁdse‘ounep@y@ﬂ 6 pluebsideldondateverpast one
nut ri ent eI vant ageousl t he food f rrrulatlo ccording to the
resent i niant TYaE0 BRSBTS, e SRS Anst dedfie QeloeAading el & ed f r om t he
20group conpri glhregeanRPNREEFHRT tothelaimal s@éﬂué@fram WhicANdisdthivatlli ves,

| i pids, phosphdl’ipids, vitam ns and m ner al Preferably, the

i ntake of car bdigdpalesylarweight @fdlﬂiuﬁaéglﬁ@pgﬁﬂcbﬁoﬁﬁ@o?rﬂﬁhgfﬂ@ -1fe present
invention is s e C r t f ood
formul ati on ac?édr F‘Egﬁt@{%éﬁg %ﬂ% gg@%\s/g)htxﬁﬁggsg Jbﬁe\é’? %g&}ﬁﬁcoﬁrl se
ot her types of eoayhehgtted msthmpmess obaell glygbgenggnthesis. The proteins used

Fom ai f{ef@nt -t eTapar ot ey BEpBPAERRaliiE RBIATTRUNRS cgg

proteins, or bIp@@eﬁbrwecﬁfgraaterHnaesye@naenﬁtue'ﬂloﬁwro@éuﬁcaeaeues(ameasunem a
hydr ol ysed f orm of F&eﬁtl des_.or |nd| vidual 9 - am no aC| ds.. Preferably at

| east hal f t he ThIRSES of QsnYiERS Of BitiogsParestechys PREWANIIPEUENEs. The
| pids used Insiberd PafledtQmesabuaiedeioesla Mot Qubiy dNRRAlddrveRGE! on By

be triglycerides of saturated and unsatur at fatty aci ds 5Scontaining 12 to
18 carbon at omwvithRe lsfve NHIEIGENtaNcylegdeisingoigans cpoiant endianmetgculatseeightt ed
fatty aci dsgar co-3, co-6 and co-9 fatty acids.
Triglyceri 5es on Bgﬁ&xgﬁgf&%ﬁo{og%chpgr{gﬁd (LA), a-linolenic acid (ALA),
arachi doni c aci dfl'helgjpengmnrsa,s@dlas amemc(lIEPA)(as desodzdtexathé-87-dd8d ( DHA)

Phosphol | pi as. H9) BEC 3 isPing poputrasavctpel L B RS 8 BE% B8, cci ¢ i n

may be of ani mebs@ileties @aétoerasgaﬂ adafivere denTotRNéddtorc @RBrdsSe BuRtesMtor i ¢
aci d, choline, fatt% aci d g{ ycerol, glycolipids tr| gl E/CGI’I des and

phosphol i pi ds SNEHURK %mcb%ﬁﬁ hadmlccmmlw (%ﬂﬂ)%ﬁﬂﬁ ddyPeigtlinol ani ne and
phosphat i dyh i Ngoigel47120).



15The vitamns used in the food fornulation according to the present
invention are not particularly restricted, and may be any of the known
vi t am ns wochiiaassobor exanpl e, water-sol uble vitam ns i rcgmEre@e/0B00Bl, B2,
B3, B5, B6, B8, B9 and Bl12) and C, or liposoluble vitamns in groups A D,
E and K. Pseudovitam ns such as choline, anthranilic acid, 20lipoic acid,
bi of | avonoi ds, ubi qui nones, and net hyl net hi oni ne nay al so be used. The
vitam ns content of a formulation is geneyally expressed as a percentage of
t he Reconmended Daily All owance or RDA% M neral salts are generally
classified on the basis of the daily requirenent as macroel enents (over 100
ng), mcroelenents (1 and 25100 ng) and oligoelenents (less than 1 ng).
Macr oel ements are salts conprising calcium chlorine, phosphorus,
nmagnesi um potassi um sodi um anddwnnsarypdfuthe ilventiehenent s are sal ts
conpri sing copper, zinc, fluo i odi ne, | eni um chrom bal t,
manganese, nol yb&ﬁﬂrﬁ'nglm pSI a@ﬁgﬁs%‘gﬁiﬁ]‘ﬁmw@gﬁao@ ﬁf"@r @ salts
30conpri si ng t'gfyco@bﬁ‘b%'scrlgéd "Fﬁpbfé'fﬁ‘t E‘F@Eﬂ@%msaéﬁba‘b'@&%r%ﬂidmg alo - The
food fornulation may be in the formof a conplete foodstuff, a food
suppl enent ,5a gRdualirelease obpluaosa simHargigshpbokiginad EomdMhear strati on, for
exa Iefor en i ad
n bl sBcbiAH o AGHLP PR ECAE WRILAUSEY 1R PRSRIBAGHT hbeaR

naso-enteric tu a nutrition S ‘parent er tration, or
5a foodstuff omnsaupglresysiemfwhichinabecs the g@htm -thiedtsal tracA conpl et e

foodstuff conprises all the nutrigl S nec tisfy the
user- s dai Iy Fequnanenedl Tretleribednore SlRedRate L8 ah bt At enet gy,
Thus the fornmippéparation of ancindial ot Fomdaade Jor thedontiongd gélkesgen, in a
guantity of bet vveen 30% and 10 70% by weight, proteins in a quantity

bet ween 1090 an@8!UR®HEby wei ght and | i pi ds between 20% and 40% by wei ght .

In addition to t t ween
2000 and 2000 kool e s PuRlingy eseRp T8N udboRatibirtio R

di ssol ution or M@b@@@ﬂaﬁona, m@t@ovemmtlbeed@émg@gefndarg@es eozyrde in a 15

f whi ch | Q.

|t ake mmy be SEOTAOABN AR B Ry R FRERRL Rune SRR flesPhERIR: no°" ¢
regi {rens) A f aod actilotmlgsmtemef tm?%eeleasmlgsedchmﬁ? ovkr tiperiodt ofi 20- Em?I f
subst ances,required.to satis e user's dai qui 1 interms o
prot ei ns ailfé qg@HEﬁ ¢y af‘rf’ﬂé(ﬁ@g WWE{’ W 'In?e”*% aiHB%I e of

providing less t Wﬁdéﬁl@ﬂ t6 Giis, th@rﬁé[ﬁf@hf Ma§ EILL) ét%érf/@d m(béé‘éébelﬂ@é day.

Again in this case the fornulation my be in solid or liquid form as
descri bed abov@'prgﬁnét@élq high m@'%we'ghtePV@fZ&QOeQQﬁbQEBQ%thbW%or mal

diet. The foodgfgy, a ttg fgﬁggg%i 'ﬁ% %hottﬁﬁpor%m IE/”H Y QBN Wi cont ai n

25f urt her conventl S appear ance,
pl easant ness afite pdeg@Esivatioroaf msiliotiexsns s veyanptle less| eond itihig aagast s,

I bi |
it o 1 er 2071 HRORIARERA Bods BT GOhER B ol b e Bl ML T
however restricting (L. SEXAVPLE 1 A rmdel simul af i ng the di gestive
rc .
syst em consi sti ng erARPlicARL a%@geereafisefo{%f)m Gidnel And gpngiany roisase
al pha- amyl ase, ofqRRGABGHRBARR &Jrldg{‘ﬁfébt?érﬁscﬁno i EodPEudithegadtia.d st age

of incubation wth pancreatl n | ucosi dase and bovine e at a pH of
appr oxi mat el y Tnteaénal disce san @dven ag@@usbtmfowd@rtpe posgibyitypf gaibgt rat e were

di ssol ved, ,£n e I 100 M of
phosphat e ufférﬁﬁa%{ d?ée?@eg&%ér”eg% f?ﬁegggr%?%n&i\%gﬁ# @?f@éguélg 37C, and
then 0.1 m of aImehumeoraspéctfthmnvahlpmaakmydeMes (s eh atrifaonal Apodvas added.
The 15resul ti ng sollut OP Wﬁls |n{: Hé q ];L | m nutes in.a bath

t her nost at ed  formulation for the controlled re easé o g UGOSe comprising glycogen
and at least one other edible component, preferably at least one

nutritional element.



to 37C, with magnetic stirring. The solution was adjusted to pH =2 with
2.50 M of a 1l Msolution of HClI, and then 0.25 m of a suspension of Signa
P7012 pepsdnroimib@el sol ution (solution B) was added. TireTrErsaboosng:
solution was incubated 20for 30 m nutes at 37C, again with nmagnetic
stirring. The solution was adjusted to pH=6.9 with 867 mM of a1l M
solution of NaHCO3, and then 2 ml of a solution of Pancreatin and

Anyl ogl ucosidase in 25 nM CaCl 2 (Solutiog C and 2.4 g of Bovine- Ovine
Bile (Sigma B8381) were added. The resulting solution was 25incubated for 5
mnutes at 37C, with stirring. The solution was transferred to dialysis

cont ai ner o of a 048 Agncenf bls i el pee bl i BB BERelnd, oty "o00

m of a buffer t@meﬂniventl@t has igeeaner phlatabinty tBdCa forrapratied kanewioihlthes. - 12
- 800 m of phos hate buf er and 0.8 mM of a 1 nMsolution of Cad 2*2H20
were m xed togéf tafKIgGMRHS ?)ﬁtﬂﬂsadj usted to pH 2 with 20 M of 1 MHC,
2m of aNaC s Ft%la(rQhQ/AéplM@rﬁtena?éjél%brvéﬁ'%é’c"ﬂhé’%‘iﬂﬁﬁ'ﬁl%b@d to 6.9 with
70 M of a 1 M NaH sol ution and of a 5 solution of 25 nmM

Cad 2*2H20 8ol fenydatiet aceprding to th@;@verﬁlomaﬁmrle%swgat Awhichganpl es wer e
taken fromthe te dicated in Tables 2-5. The
test was carri Bégogﬁfe éd‘é’?ﬁ?%{ Feat%@%X thgg)%k%tgnyt TM @ ycogen and

Mal t odextrin DE Mvﬁnt@eﬁuaty thesatidiciahfand On@uttmpnadcdeodigy uongtis M 1OGI ycogen
sanple is eqU|vaIe 0 ucose

Vel odext i n DEVERtEn conrieed A ieest Bk eat Yagtest SFiesigEEERNE T
phosphat e buffgfo@domﬁhymgmbéh ydpatsd ﬁbtbm\éeatrhfvo aekReHd dérmmtives Tabl e 1
bel ow. 15TABLE 1 Ph ate buffer r‘rMp pH = 6.9, Na2HPO4 1. 42 g/L KH2PO4
1.36 g/L, Nac “Q'@B%?%P@i‘lpﬂﬁ dﬁamlr§ @%M@@@isﬁﬁmn al pha- anyl ase, 10
mo/m in 1 M Cagh 2aRE: Rlddh i pfesend TReRTIBH 2IRFRIABS k6 A RALRILES gastric

mucosa, 1 ng/m in a 9 g/L tion Solution C Signa P7545 pancreatin,
0.5 ng/ M, Sigifermrgdatten anthe gntrrssordearenterabadRivisteglion SRlugas® Um in a 25

T e 2 2r 0 S oSSR RS el AR BB L1 Ve

Assay Kit and ﬁcgemta%—%&ﬁp@hﬂcose (HK) Assay Kit (both suppl i ed 20by

Sigma- Al drijch est is n the oxidation of
D- gl ucose % IT%@G%?@'CQE Ba%ﬁam@@@iﬁ“&'oweﬁ’%mp AH¥cqgen

gl ucose- oxi das%olu-ﬂbﬂs*ﬂﬁ(éké?ﬁl@ﬁo@&ﬂb@xtb%ebﬁieeééﬁlé Qéﬁééué’\'fdrﬁwﬂeh%ns
o-dianisidine in the presence of per oxi dase to forma brown oxidation

pr oduct i ch (308 ROSPIEA SAVEGH ish GHEeses Coeat yaardhan tox obsesen
product of a p'cBKhe%‘?'o‘PHﬁowm%ldtf&‘h%’},%ntté/mﬁ’ifg #@%r%F EP bvs ﬁfﬁ;ﬁ fes d&tlo@‘lo nmis

proportional to | ucose concentration res are
summari sed in 'ﬁaﬂbesﬂaevvﬁlgbm ow. TABLE 2

20 The Applicant has also found that, unlike other polysaccharides with

slow glucose release, the glycogen solutions described above have pH
values close to physiological values even with high polysaccharide
concentrations.
Detailed description of the invention

25 In particular, this invention relates to the use of glycogen in the
preparation of an artificial food formulation for the controlled release of
glucose.

The glycogen used in the present invention is obtained from the

natural glycogen which can be extracted from animals or fungi.

30 Molluscs, in particular mussels (Mytilus edulis and Mytilus gallus



Mal t odextrin DE 16.5-19.5 - Test 1 Hours ng/m d ucose % G ucose rel eased O
0.00 02 0.81 14 3 1.5227 4 1.99 356 2.58 46 20 3.85 68 21 3.96 70 24
4.02 71 wWoOBbH/@s53¢kl t odextrin DE 16.5-19.5 - Test 2 HoursTmple/06ourose
")/ 0 Aucose released 0 0.00 0 2

provincialis), are a particularly useful source of glycogen because they
are available in large quantities at low cost and contain a certain
amount of glycogen (on average between 2.5% and 3.9% by weight).
Other natural sources of glycogen include other bivalve molluscs such
5 as clams, oysters, some species of gastropods or sea snails, such as
slipper limpets (Crepidula fornicata), and the organs of vertebrate
animals which are rich in glycogen such as the liver and muscles.

Advantageously the glycogen used in the present invention has a

molecular weight of over 2,000,000 Daltons, preferably between
10 2,000,000 and 5,000,000 Daltons.

Preferably, the glycogen used in this invention has a percentage of
a-1-6 glucoside bonds of between 5% and 15%, preferably between 8%
and 12%, in relation to the total number of bonds.

The glycogen used in the present invention may be used as obtained

15 from the extraction processes or may be treated in subsequent
purification procedures.

As already mentioned previously, the quality of a commercial
glycogen derivative derives from the presence of a greater or lesser
quantity of protein residues (measured in terms of quantities of nitrogen

20 expressed in ppm) and reducing sugars.

For the purposes of the present invention it is preferred to use a
glycogen derivative having a low reducing sugars and nitrogen content.
Examples of commercial products preferably used in the present
invention are glycogen derivatives produced and distributed by Sigma-

25  Aldrich.

Preferably the glycogen derivative used in the present invention
comprises less than 1% by weight, more preferably less than 0.25% by
weight of reducing sugars, measured using the method by F.D. Snell
and Snell, "Colorimetric Methods of Analysis", New York, 1954, Vol. Ill,

30 p.204).
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Preferably the glycogen derivative used in the present invention
comprises less than 3,000 ppm of nitrogen, more preferably less than
1,000 and even more preferably less than 100 ppm of nitrogen,
measured according to the Kjeldahl method.

5 Preferably, the glycogen derivative used in the present invention is
Polglumyt™ Glycogen, the trade name of a deproteinated glycogen
having a low reducing sugars content produced and distributed by
A.C.R.AF. S.p.A. Rome, Italy and obtained according to the purification
procedure described in patent EP 654048B1.

10 Advantageously, the glycogen derivative used in the present
invention has a molecular weight of more than 2,000,000 Daltons,
preferably between 2,000,000 and 5,000,000 Daltons, and a
percentage of a-1-6 glucoside bonds of between 5% and 15%,
preferably between 8% and 12%, relative to the total number of bonds.

15 The food formulation for the controlled release of glucose according
to the present invention comprises glycogen and at least one other
edible component, preferably at least one nutrient element.

Advantageously, the food formulation according to the present
invention comprises at least one nutrient element selected from the

20 group comprising carbohydrates, proteins, amino acids and derivatives,
lipids, phospholipids, vitamins and mineral salts.

Preferably, the intake of carbohydrates in the food formulation
according to the present invention is satisfied by the presence of
glycogen. Nevertheless the food formulation according to the present

25 invention may optionally comprise other types of carbohydrates in
addition to glycogen.

The proteins used in the food formulation according to the present
invention may be obtained from different natural sources, such as for
example milk proteins, egg proteins, or blood proteins. The proteins

30 may also be present in a hydrolysed form of peptides or individual
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amino acids. Preferably at least half the protein content is represented
by intact proteins.
The lipids used in the food formulation according to the present
invention may be triglycerides of saturated and unsaturated fatty acids
5 containing 12 to 18 carbon atoms. Preferably triglycerides of long chain
polyunsaturated fatty acids are used, such as for example ®-3, ®»-6 and
-9 fatty acids. Triglycerides of oleic acid, linoleic acid (LA), a-linolenic
acid (ALA), arachidonic acid, eicosapentaenoic acid (EPA),
docosahexaenoic acid (DHA) and docosapentaenoic acid (DPA) are

10 particularly preferred. The phospholipids may be preferably lecithin or
its equivalents. The lecithin may be of animal or plant origin and
predominantly comprises phosphoric acid, choline, fatty acids, glycerol,
glycolipids, triglycerides and phospholipids such as phosphatidylcholine,
phosphatidylethanolamine and phosphatidylinositol.

15 The vitamins used in the food formulation according to the present
invention are not particularly restricted, and may be any of the known
vitamins such as, for example, water-soluble vitamins in groups B (B1,
B2, B3, B5, B6, B8, B9 and B12) and C, or liposoluble vitamins in
groups A, D, E and K. Pseudovitamins such as choline, anthranilic acid,

20 lipoic acid, bioflavonoids, ubiquinones, and methylmethionine may also
be used. The vitamins content of a formulation is generally expressed
as a percentage of the Recommended Daily Allowance or RDA%.

Mineral salts are generally classified on the basis of the daily
requirement as macroelements (over 100 mg), microelements (1 and

25 100 mg) and oligoelements (less than 1 mg). Macroelements are salts
comprising calcium, chlorine, phosphorus, magnesium, potassium,
sodium and/or sulphur. Microelements are salts comprising copper,
zing, fluorine, iodine, selenium, chromium, cobalt, manganese,
molybdenum, silicon, nickel, vanadium. Oligoelements are salts

30 comprising tin, nickel, germanium, vanadium and tungsten.



21 4.05 79 24 4.01 78 The second test is based on the phosphoryl ation of
gl ucose in the presence of ATP by neans of a hexoki nase.

d ucose- 6wphosyphsioe i s subsequently oxidi sed to 6-phosplrogEre@wat®moz n t he
presence of NAD - 15 - (nicotinam de adenine dinucleotide), a reaction
catal ysed by gl ucose-6- phosphate dehydrogenase. In the course of the

oxi dation an equi nolar quantity of NAD is reduced to NADH The consequent

i ncrease in absorbance at 340 nmis dire¢ply proportional to the glucose
5concentration. The results obtained are summarised in Tables 6-9 bel ow.
TABLE 6 Mal todextrin DE 16.5-19.5 - Test 1 Hours ng/m d ucose % G ucose

rel eased 0 0.00 G2 38%ruidtion Rhyae h te%dri 018 c%rzae#e roodsti’d 73
food supplement, a nutritional solution for gastro-enteric administration,
for example for enteric feeding administered through a naso-gastric and
naso-enteric tube, a nutritional solution for parenteral administration, or

5 a foodstuff or supplement for diabetic individuals.

A complete foodstuff comprises all the nutritional substances
necessary to satisfy the user's daily requirements in terms of the intake
of substances and energy. Thus the formulation must contain
carbohydrates, including glycogen, in a quantity of between 30% and

10  70% by weight, proteins in a quantity between 10% and 30% by weight
and lipids between 20% and 40% by weight.

In addition to this the formulation must be capable of providing
between 2000 and 2900 kcal per day, and may be in the form of a solid,
for dissolution or dispersion in water or other beverage, or a liquid, in a

15 form which is ready for use or as a concentrate. Lesser or greater
energy intake may be provided for particular situations (dietary or
sporting regimens).

A food supplement contains only some of the nutritional substances
required to satisfy the user's daily requirements in terms of proteins and

20 energy intake. Thus the formulation will be capable of providing less
than 1500 kcal, preferably from 100 to 1000 kcal per day. Again in this
case the formulation may be in solid or liquid form as described above,
for addition to normal diet or as a component of normal diet.

The food formulation according to the present invention may contain

25 further conventional food additives to improve its appearance,
pleasantness and preservation, such as for example colouring agents,
preservatives, antioxidants, acidity regulators, thickeners, stabilisers,
emulsifiers, flavour enhancers, flavourings, humectants and

sweeteners.
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The following examples will serve to illustrate the invention without
however restricting it.

EXAMPLE 1

A model simulating the digestive system consisting in a first stage of
incubation with salivary alpha-amylase, a second phase of incubation
with pepsin and a third stage of incubation with pancreatin,
amyloglucosidase and bovine bile at a pH of approximately 7 was
prepared in the laboratory.

6 g of substrate were dissolved, in 250 ml Pyrex bottles provided with
screw caps, in 100 ml of phosphate buffer.

The temperature of the solution was raised to 37°C, and then 0.1 ml
of a solution of human alpha-amylase (solution A) was added. The
resulting solution was incubated for 15 minutes in a bath thermostated
to 37°C, with magnetic stirring.

The solution was adjusted to pH = 2 with 2.50 ml of a 1 M solution of
HCI, and then 0.25 ml of a suspension of Sigma P7012 pepsin in NaCl
solution (solution B) was added. The resulting solution was incubated
for 30 minutes at 37°C, again with magnetic stirring.

The solution was adjusted to pH = 6.9 with 8.67 ml of a 1 M solution
of NaHCOs3, and then 2 ml of a solution of Pancreatin and
Amyloglucosidase in 25 mM CaClz (Solution C) and 2.4 g of Bovine-
Ovine Bile (Sigma B8381) were added. The resulting solution was
incubated for 5 minutes at 37°C, with stirring.

The solution was transferred to dialysis tubes (mixed cellulose
esters, cut-off 3500) which were placed in 1000 ml containers of a USP
Xl dissolution apparatus containing approximately 900 ml of a buffer
solution at a temperature of 37°C, prepared as follows.
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800 ml of phosphate buffer and 0.8 ml of a 1 mM solution of
CaCl>*2H,0 were mixed together. This was then adjusted to pH 2 with
20 ml of 1 M HCI, 2 ml of a NaCl solution (9 g/L) were added, the pH
was adjusted to 6.9 with 70 ml of a 1 M NaHCOs solution and 16 ml of a
5 solution of 25 mM CaCly*2H,0 solution were added.
Over a 24-hour period 1 ml samples were taken from the buffer
solution at the times indicated in Tables 2-5.
The test was carried out in duplicate using Polglumyt™
and Maltodextrin DE 16.5-19.5 as a substrate. The 6 g of Polglumyt™

10  Glycogen sample is equivalent to 5.220 g of glucose, while the 6 g

Glycogen

sample of Maltodextrin DE 16.5-19.5 is equivalent to 5.748 g of glucose.
The phosphate buffer and solutions A, B and C have the
compositions in Table 1 below.

15 TABLE 1
Phosphate buffer | 20 mM, pH = 6.9, NaxHPO4 1.42 g/L, KH2PO4
1.36 g/L, NaCl 0.58 g/L

Solution A Sigma A1031 human alpha-amylase, 10 mg/ml in
1 mM CaCl,*2H,0
Solution B Sigma P7012 pepsin from porcine gastric mucosa,

1 mg/mlin a 9 g/L NaCl solution

Solution C Sigma P7545 pancreatin, 0.5 mg/ml, Sigma A9228
amyloglucosidase (from Rhizopus SP) 840 U/ml in a
25 mM CaCl,*2H,0 solution

The samples were analysed to determine the quantity of glucose
released, using two commercial kits: Sigma GAGO20 Glucose (GO)
Assay Kit and Sigma GAHK20 Glucose (HK) Assay Kit (both supplied

20 by Sigma-Aldrich Co.).



5EXAMPLE 2 Si x solutions of PoigiunytTM d ycogen and Mal todextrin DE
16.5-19.5 were prepared in distilled water, in increasing concentrations
(10, 14, W8,202A15%6 and 30% by wei ght). The resulting setCutEPenS/0$BOE

anal ysed to determ ne viscosity, pH, 10 conductivity and osnolarity. The
results are sunmarised in Tables 10 and 11 bel ow, together with dissolution
time. Viscosity nmeasurenents were performed using a Bohlin Gem ni 150
rheoneter provided with a 2/55 mm cone-phate geonetry. The osnolarity
nmeasurenents were - 17 - performed using a Knauer osnoneter. Before

anal ysis the solutions were filtered using a 0.2 pmMIlipore filter. TABLE

Viscosity (nPa) phechnage! P st pealial o DegLiai i oS 2 5 6. 76
92.4 -2.00 14 2Gidand Rydrogefd.peroXdidé bylieds 3f §luéosSd-oxidase. The

hydrogen peroxide released reacts with the o-dianisidine in the

presence of a peroxidase to form a brown oxidation product which in the

5 presence of sulphuric acid yields an oxidation product of a pink colour.
The intensity of the colour measured at 540 nm is proportional to the
glucose concentration.
The results obtained are summarised in Tables 2-5 below.

10 TABLE 2
Maltodextrin DE 16.5-19.5 - Test 1
Hours mg/ml Glucose % Glucose released
0 0.00 0
2 0.81 14
3 1.52 27
4 1.99 35
6 2.58 46
20 3.85 68
21 3.96 70
24 4.02 71
TABLE 3
Maltodextrin DE 16.5-19.5 - Test 2
Hours mg/ml Glucose % Glucose released
0 0.00 0
2 0.89 16
3 1.79 32
4 2.28 40
6 2.96 53
20 4.22 75
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8.34 151.2 6.33 5 TABLE 11 Maltodextrin DE 16.5-19.5 Concentration (°)/0
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21 4.08 73
24 4.10 73
TABLE 4
Polglumyt™ Glycogen - Test 1
Hours mg/ml Glucose % Glucose released
0 0.00 0
2 0.74 14
3 1.16 23
4 1.90 37
6 2.57 50
20 412 80
21 4.14 81
24 412 81
TABLE 5
Polglumyt™ Glycogen - Test 2
Hours mg/ml Glucose % Glucose released
0 0.00 0
2 0.82 16
3 1.23 24
4 2.08 41
6 2.43 47
20 414 81
21 4.05 79
24 4.01 78

The second test is based on the phosphorylation of glucose in the
presence of ATP by means of a hexokinase. Glucose-6-phosphate is
subsequently oxidised to 6-phosphogluconate in the presence of NAD
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(nicotinamide adenine dinucleotide), a reaction catalysed by glucose-6-
phosphate dehydrogenase. In the course of the oxidation an equimolar
quantity of NAD is reduced to NADH. The consequent increase in
absorbance at 340 nm is directly proportional to the glucose
5 concentration.
The results obtained are summarised in Tables 6-9 below.

TABLE 6
Maltodextrin DE 16.5-19.5 - Test 1
Hours mg/ml Glucose % Glucose released
0 0.00 0
2 0.96 17
3 1.60 28
4 2.21 39
6 2.73 49
20 4.09 73
10 TABLE 7
Maltodextrin DE 16.5-19.5 - Test 2
Hours mg/ml Glucose % Glucose released
0 0.00 0
2 0.89 16
3 1.82 32
4 2.30 41
6 3.04 54
20 4.49 80
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G ycogen wobb113Q5308 Dextrose g 5 10 5 Proteins g 20 10 pBra®2@0®61082 5

Creatine ethyl

5

10

TABLE 12 | ngredients

di abetic individuals and Table 14 for adm nistration

F1 F2 F3 Pol gl unyt TM

ester ¢ 3 Arginine g 2
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TABLE 8
Polglumyt™ Glycogen - Test 1
Hours mg/ml Glucose % Glucose released

0 0.00 0
2 0.83 16
3 1.44 28
4 2.03 40
6 2.75 54
20 4.07 80
24 4.14 81

TABLE 9

Polglumyt™ Glycogen - Test 2
Hours mg/ml Glucose % Glucose released
0 0.00 0
2 0.83 16
3 1.44 28
4 2.03 40
6 2.75 54
20 4.07 80
EXAMPLE 2

Six solutions of Polglumyt™ Glycogen and Maltodextrin DE 16.5-19.5

were prepared in distilled water, in increasing concentrations (10, 14,
18, 22, 26 and 30% by weight).
The resulting solutions were analysed to determine viscosity, pH,

conductivity and osmolarity. The results are summarised in Tables 10

and 11 below, together with dissolution time. Viscosity measurements

were performed using a Bohlin Gemini 150 rheometer provided with a

2°/55 mm cone-plate geometry. The osmolarity measurements were
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performed using a Knauer osmometer. Before analysis the solutions

were filtered using a 0.2 um Millipore filter.

TABLE 10
Polglumyt™ Glycogen
Concentration | Dissolution | Viscosity | pH | Conductivity | Osmolarity
(% wiw) time (mPa) (uS/cm) (mOsm/kg)
(min)
10 15 2.3 6.76 92.4 -2.00
14 20 2.7 7.15 98.7 -2.66
18 30 3.8 7.34 113.7 1.00
22 45 4.0 7.47 129.7 0.50
26 60 6.0 8.22 142.3 5.66
30 60 19.1 8.34 151.2 6.33
5
TABLE 11
Maltodextrin DE 16.5-19.5
Concentration | Dissolution | Viscosity | pH | Conductivity | Osmolarity
(% wiw) time (mPa) (uS/cm) (mOsm/kg)
(min)

10 1 1.96 5.41 560 110.30
14 1 215 |4.65 707 152.00
18 1 2.33 |4.56 792 193.30
22 1.5 2.71 4.22 850 236.00
26 2.98 4.46 916 290.66
30 3.53 [4.41 937 335.00

EXAMPLE 3

The following Tables 12, 13 and 14 illustrate examples of artificial

10 food compositions comprising glycogen according to the present

invention. Table 12 illustrates a food formulation for normal individuals,

0.5
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Table 13 for diabetic individuals and Table 14 for administration via

gastro-enteric tube.

TABLE 12
Ingredients F1 F2 F3
Polglumyt™ Glycogen g 15 30 15
Dextrose g 5 10 5
Proteins g 20 10
Bcaa g 3 1.5
Creatine ethyl ester g 3
Arginine g 2
Ornithine g 1
Citrulline g 0.25
Glutamine g 3 2
Tyrosine g 0.5
Taurine g 0.5 0.5
Magnesium mg 25
Sodium mg 345
Potassium mg 145
Chlorides mg 130
Alfa-lipoic acid mg 200
Caffeine mg 60
Tribulus Terrestris Ex mg 300
Glucosamine mg 200 200
Curcuma Longa Ex mg 100
Vitamin B1 %RDA 50% 50% 50%
Vitamin B2 %RDA 50% 50% 50%
Vitamin B5 %RDA 50% 50% 50%
Vitamin B6 %RDA 50% 50% 50%
Vitamin B12 %RDA 50% 50% 50%
Vitamin A %RDA 50% 50% 50%
Vitamin C %RDA | 200% 200% 100%




%RDA 50% 50% 50% Vitami n B5 %RDA 50% 50% 50% Vitami n B6 %RDA 50% 50% 50%
Vitamin B12 %RDA 50% 50% 50% Vitami n A %RDA 50% 50% 50% Vi tani n C %RDA 200%
200% 100%v0-2011%1550¥i t ami n EYRDA 200%200%4.00% RDA: Recomrenaai2iaiob 02

Al'l owance Pol gl umyt TM Depr ot ei nated gl ycogen havi ng a reduced content of
reduci ng sugars produced and distributed by ACRAF. S p.A, Rone, Italy.
5 TABLE 13 Ingredients

- 19 -
Vitamin E %RDA 200% 200% 100%
RDA: Recommended Daily Allowance
Polglumyt™: Deproteinated glycogen having a reduced content of
reducing sugars produced and distributed by A.C.R.A.F.
S.p.A., Rome, Italy.
5
TABLE 13
Ingredients F4
Polglumyt™ glycogen g 12
Fructose g
Proteins g 4
Plant lipids g 3.7
Dietary fibre g 1.5
Vitamins g 100% RDA
Mineral salts mg 600
TABLE 14
Ingredients F5
Polglumyt™ glycogen g 15
Dextrose g 5
Proteins g 6
Plant lipids g 6
Dietary fibre g 2
Vitamins g 100% RDA
Mineral salts mg 600

10 EXAMPLE 4
Table 15 below illustrates an example composition for parenteral
administration comprising glycogen according to the present invention.



F4 Pol gl unyt TM gl ycogen g 12 Fructose g 1 Proteins g 4 Plant lipids g 3.7
Dietary fibre g 1.5 Vitamns g 100% RDA M neral salts ng 600 TABLE 14

| ngr edi enwe 20FM158mbgl unmyt TM gl ycogen g 15 Dextrose g 5 PcotErRes/061062 Pl ant
lipids g
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TABLE 15
Active ingredients Quantities per 100 ml
Polglumyt™ glycogen 69
Dextrose 19
Purified soya ol 3.59
Alanine 0.33 g
Arginine 0.23 g
Aspartic acid 0.07g
Glutamic acid 0119
Glycine 0.16 g
Histidine 0.14 g
Isoleucine 0119
Leucine 0.16 g
Lysine 0.18 g
Methionine 0.11g
Phenylalanine 0119
Proline 014 g
Serine 0.09¢
Threonine 0119
Tryptophan 0.04 g
Tyrosine 0.004 g
Valine 0.15g
Calcium chloride 0.01g
Magnesium sulphate 0.03 g
Potassium chloride 012g
Sodium acetate 019




6 Detary fibre g 2 Vitamns g 100% RDA Mneral salts ng 600 10EXAMPLE 4
Table 15 below illustrates an exanpl e conposition for parenteral

adm ni st raDi20n/asswpri si ng gl ycogen accordi ng to the pregemEPRNO®OtODDN. -
20 - TABLE 15 Active ingredients Quantities per 100 m Pol gl unyt TM gl ycogen
6 g Dextrose 1 g Purified soya oil 3.5 g Alanine 0.33 g Arginine 0.23g
Aspartic acid 0.07 g Qutamc acid 0.11 g Aycine 0.16 g Histidine 0.14 ¢

| sol euci ne - 21 -

EXAMPLE 5

Table 16 below illustrates an example composition in powder for
dissolution in 100 ml of water for injectable preparations comprising
glycogen according to the present invention.

5
TABLE 16

Active ingredients Quantities per 100 ml
Polglumyt™ glycogen 69
Dextrose 19
Alanine 0.77 g
Arginine 0619
Glycine 0.92¢
Histidine 0.25¢g
Isoleucine 0.92g
Leucine 1.13 g
Lysine 0.62g
Methionine 0.10g
Phenylalanine 0.10g
Proline 0.82g
Serine 0.51¢g
Threonine 0.46 g
Tryptophan 0.08 g
Valine 0.86 g

EXAMPLE 6
Table 17 below shows osmolarity values for 5% solutions of glucose,
10  maltodextrin (DE 16.5-19.5) and Polglumyt™ glycogen.



0.11 g Leucine 0.16g Lysine 0.18g Methionine 0.11 g Phenylalanine 0.11 g
Proline 0.14g Serine 0.09 g Threonine 0.11 g Tryptophan 0.04 g Tyrosine

0. 004g Vakvoneiimidfwg Cal ci um chl oride 0.01 g Magnesi um secphEeb@ 0061982 g

Pot assium chloride 0.12 g Sodi um acetate 0.1 g - 21 - EXAMPLE 5 Table 16
below illustrates an exanpl e conposition in powder for dissolution in 100
m of water for injectable preparations conprising glycogen according to
the present invention. 5 TABLE 16 Active2pngredients Quantities per 100 ni
Pol gl umyt TM gl ycogen

TABLE 17
Carbohydrate Quantity Osmolarity Units in mOsm/kg
g/100 ml mOsm/kg available for other
components
Glucose 5 280 ~ 20
Maltodextrin 5 55 ~ 245
Polglumyt™ glycogen 5 <1 ~ 300

The results illustrated in Table 17 clearly show that a formulation

containing approximately 5% of D-glucose is already an iso-osmotic
5 solution, a 5% solution of maltodextrin (DE 16.5-19.5) has an osmolarity

of 55 mOsm/kg (approximately 1/5 in comparison with glucose), while a
5% solution of Polglumyt™ glycogen has an osmolality value of less
than 1 mOsm/kg (approximately 300 times less than glucose).

Thus, as illustrated in Table 17, a formulation containing Polglumyt™

10  Glycogen allows to prepare formulations having a higher glucose

content and/or a higher content of essential nutrient components (for
example vitamins, amino acids, mineral salts, etc.).



6 g Dextrose 1 g Alanine 0.77 g Arginine 0.61 g Aycine 0.92 g Histidine
0.25 g I soleucine 0.92 g Leucine 1.13g Lysine 0.62 g Methionine 0.10 g
Phenyl al amone11i1ifdeg Proline 0.82 g Serine 0.51 g Thr eorcmaErod661002

Trypt ophan 0.08 g Valine 0.86 g EXAMPLE 6 Tabl e 17 bel ow shows
osnolarity values for 5% solutions of glucose, 10maltodextrin (DE
16.5-19.5) and Pol gl unyt TM gl ycogen. - 22 - TABLE 17 Car bohydrate
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CLAIMS

1. An artificial food formulation for the controlled release of glucose
comprising glycogen and at least one other edible component,
5 characterised in that said glycogen has a molecular weight of more than
2,000,000 Daltons, and a percentage of a-1-6 glucoside bonds of
between 5% and 15%, relative to the total number of bonds.

2. The food formulation according to claim 1, characterised in that
10 the said glycogen has a molecular weight between 2,000,000 and
5,000,000 Daltons.

3. The food formulation according to claim 1 or 2, characterised in
that the said glycogen has a percentage of a-1-6 glucoside bonds
15  between 8% and 12% relative to the total number of bonds.

4. The food formulation according to any one of the preceding claims,
characterised in that the said glycogen comprises less than 1% by
weight, preferably less than 0.25% by weight, of reducing sugars.

20
5. The food formulation according to any one of the preceding claims,
characterised in that the said glycogen comprises less than 3,000 ppm
of nitrogen, preferably less than 1,000 ppm of nitrogen.
25 6. The food formulation according to any one of the preceding claims,

characterised in that said controlled release of glucose is such that
about 50% of glucose is released in not less than 1 hour, preferably not
less than 3 hours, more preferably not less than 5 hours.



Quantity g/100 ml Gsnolarity mOsmkg Units in nOsni kg avail abl e for other
conponents d ucose 5 280 -20 Maltodextrin 5 55 - 245 Pol gl unyt TM gl ycogen 5
<1 - 300 woheiwmsisbts illustrated in Table 17 clearly slpowrPb@&b/081002

formul ati on contai ni ng approxi mately 5% of D-glucose is already an

i so-osnmotic 5solution, a 5% solution of maltodextrin (DE 16.5-19.5) has an
osnolarity of 55 nOsnmikg (approximately 1/5 in conparison with glucose),
while a 5% sol ution of Pol glunytTM gl ycogen has an osnolality value of |ess
than 1 nOsm kg (approximately 300 tines |ess than glucose). Thus, as
illustrated in Table 17, a fornul ation containing Pol glunytTM 10G ycogen

allows to prepar [ i havi . higher. ucos nt.en d/or a

hi gher cont ent o?' iﬁggﬁ{’ﬁ?ﬁrﬂﬂﬂ?tﬂﬁhg&ﬁ@oﬁeﬁ%'gg%’f%?argg%ﬁ%fgg Ill\-jllﬂf%m ns,

?m' noI aci ds, f nba&{]@ént&ﬂlleﬁsle:sase.df.glucos%ﬁfssuleh/ﬂhét&boutBO_%\Df ghjcibfsé(té al fogd
ornulation for the controlled rel ease o cose conprising gl ycogen an
at | east one offEASEEIMHNE '@6%%5}{19%% OULY PP éébyiné’éf?sﬁﬁﬁ@'ﬁg%%’g?’dﬂe%ycogen
has a nol ecul aprafeirgdl net |e¥B1tRak R2Mtir§00, 000 Dal tons, and a percentage of
a-1-6 glucoside bonds” of between 5% and 15% relative to the total nunber

of bonds. 95 2. The food formul ation according to claim1l1, characterised
in that 10 the said glycogen has a nol ecul ar wei ght between 2, 000, 000 and
5, 000, 000 Dal t ons. 3. The food formulation according to claim1l or 2,

characteri sed i n8t A& fobd fermuatibry aogendinta® anypene entregereskdengl- 6 gl ucosi de
bonds 15 bet weegqu% g@d 12% 1 Ii nunber. of

The Tood for miCRITBNSRIEGIEIeRT o 4 diipe Sl Eebfé SomPEREH ing nAffiata
characterised iglerhégt the said glycogen conprises less than 1°)/0 by
wei ght, pr1e(f)er ably less than 0.25% by wei ght, of reducing sugars. 20
9. The food formulation according to claim 8, characterised in that
the said nutritional element is selected from the group comprising
carbohydrates, proteins, amino acids and derivatives, lipids,
phospholipids, vitamins and mineral salts.
15
10. The food formulation according to claim 8, characterised in that
the said formulation comprises carbohydrates, including the said
glycogen, in a quantity of between 30% and 70% by weight, proteins in
a quantity of between 10% and 30% by weight and lipids in a quantity of
20 between 20% and 40% by weight.

11. The food formulation according to any one of the preceding
claims, characterised in that the said formulation is in solid form or in
aqueous solution.

25

12. The food formulation according to any one of the preceding
claims, characterised in that the said food formulation is selected from
the group comprising a complete foodstuff, a food supplement, a
nutritional solution for gastro-enteric administration, a nutritional solution



5. The food fornul ati on according to any one of the preceding clains,
characterised in that the said glycogen conprises |ess than 3,000 ppm of

ni t rogen,wpnrefi@nsiwby | ess than 1,000 ppm of nitrogen. 2P6T/EPb@ofoema2

formul ati on according to any one of the preceding clains, characterised in
that said controlled rel ease of glucose is such that about 50% of gl ucose
is released in not |less than 1 hour, preferably not |ess than 3 hours, nore
preferably not less than 5 hours. - 24 25 . 7. The food fornul ation
according to claim6, characterised in that said controlled rel ease of

gl ucose is such that about 80% of glucose is released in not |less than 6

nours, © oo Corbdtgherdisud sitaliot BE B raRBa B S R RS kBBl (R T

precedi ng cl ai mdividhalsacterised in that the said edible conponent is a
nutritional elenent. 9. The food formul ation according to claim 8,
characterised in that the said nutritional elenment is selected fromthe
group conpri sl ng_19§U§@W@Wﬁo@%n iRt Biebarafon BPaRariridi6od fsrhi atiores .

|'i pi ds, phospholipids, vitamns and mneral salts. 15 10. The food
formul at i on5ac<forthr€g>n¢r@”@dz§e|@ﬁ8,e of BhiC@EEeri sed in that the said

formul ati on conpri ses carbohydrates, including the said glycogen, in a
gquantity of between 30% and 70% by weight, proteins in a quantity of

bet ween 10% and 3@%Jsg oigl\gloigearatcbrging$o claira 1§y zhardoterse?id that theen 20%

and 40% by wei ght 11. The food formul ation according t y one of the
or ecedi ng. cl ai A SHSPER! bes s ieraclertieRa! 8y e QARSI D19 M in sol i d
formor in aqueous solution. 25 12. The food fornul ation according to
any one of the precedi n? clainms, characterised in that the said food

formul ati oh0i s sdPeb/SEATONEROERACSPEIRG LDRBIM ISy - CoRAdersabBdsalif, a
food suppl eMenine Saiabby iRARkSR i haf1BFm 879 BAUBESEbELEAM ni strati on,
a nutritional solution - 25 - for parenteral admnistration, or a
foodstuff or supplenent for diabetic individuals. 13. Use of

gl ycogen in the e [ f J Ll Cl 0] r ] 2f or the
controll ed rel eagé' %é&%@@y&gggn%cﬁﬁélhﬁéagy OEgyﬁéégﬁ@%%#@?'ﬁﬁ?o claim
13, characteri $mth 2 td Hdi chhmactsrisgdgh\ticaigbs saés fdduefoeinaladionds iseleictsd of any

one of cl ai to 7. 1015. Use .of gl ycqgen, accordi to claim113 or 14,
Char act er | $ed 91 st ITEHE COMMFaBa YammBIePER s oiTHod SHPRIEMRTh &y in
agueous sol uti egtritbhal $65/6ti6h f(SHgé‘s%ﬁént@ﬁiégﬁﬁiiﬁ@trbﬂo@,ré/n@t'ﬂi@ioﬁél édﬁtﬁitidﬁ ec_ed| ng
clainse from12 to 14, characterised in that the said food fornulation is

sel ected 15 fr & RAENtAralgdebvgirationngr a feedgLEas suppteshentifor diapgte
suppl ement, a nuighhnal solution for gastro-enteric admnistration, a
nutritional solution for parenteral administration, or a foodstuff or
suppl ement for diabetic individuals. 20

20



