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GLUCAN PREPARATI ONS BACKGROUND OF THE | NVENTI ON Thi s
application clains the benefit of U S. Serial No.
woNB18497 1 entitled GLUCAN PREPARATI ONS, fi | ePlCDOS20TI€14055
15, 2006. The present invention relates to
conpositions that include b-glucan. Mre particularly,
the present invention relates to sol uble b-glucan
conpositions and their use in stemcell nobilization.
G ucans are generally described as polynmers of glucose
and are derived fromyeast, bacteria, fungi and plants
such as oats and barley. A ucans containing a
b(l-3)-1inked gl ucopyranose backbone are known to have
bi ol ogi cal acti vi GLUGANGRERARAYIONSY have been shown
to nodul ate the i nmune system and nore recently to
i nduce henat opoi eti c stem and progenitor cell (HSPQ
nobi | i zati on. BACKGREHINDIOK EHEINY EMEHORY s

Inorﬁ@ PHdhtion KA msse&m &:tggug%dagﬁot %@7{1 ﬁg?gég%m:q
iati
Eéggééﬁg 'ﬂ%‘{m%lﬂ 39\/%)8%e bl ood cell counts, suppress
bon@hquﬂﬁ@w mesntion pelates it eamrositions thah dneludsy Saglacanh ejMore

parfidubdftyPthe ipRiséit iriveRtichnetaRs 1 \@IaHd fladifan ESmpositRas had their use in

who undergo cytoreductive therapy nust al so
s“"’ﬁé"é‘tf‘\?ﬁ‘fmgpapy to reconstitute bone marrow function

( heheas@regingiplly Bessribadeas palymecsesf glurose and ase flgrived from yeast,
baotss;b,l fuhéﬁiﬂdoﬁlalﬁﬂ du&hesmata URs ,baxuag t gx&&s%%mxnga Gtﬁ(f-BS-ﬁnked

t t.
slofkyetntn, SreRbon o ke o dive Belopbel Ry heitaly hiycese boon
shop@:te fnqﬁlelare\ﬁwrrmrwaﬁ@ﬁ ard meregerenthnte ipdusn hemeipppietic stem and
progémtor caliHSPO) nidbilizatvnhenmat opoi etic stem and pr ogeni tor

| |
CE TrebthteCar w{lﬁe&esn%ajﬁ@e&é reeasﬂﬂas 4\%53 19: W T déﬁarve%\il Iuding
high s hERpIEaPY B (Friaher. oHiees tiptebies a5 BaieaLL wARS lpod ool
coufse sURpFess dapa marrQvi hvglammam hativity, gadh insregesnthein migk of infection
and(of(Kédjorrhigy. t A6 Wl Adslt, pa@intiC R Ao iubddise RHoRAudtve ThedipyChid Giso
recé{feﬁ%i 40 récoBtithth BOERArRov ARERA ndRatépoRSis).©S Of

esplte advances in stem cell mobilization and techniques, up to 20-25% of patients
exhibit poor mobilization and are not able to proceed with auto-transplantation. PGG B-
glucan is a soluble yeast-derived polysaccharide and has been shown previously to induce
hematopoietic stem and progenitor cell (HSPC) mobilization.

SUMMARY OF THE INVENTION

In the present invention, yeast is cultured, harvested and purified to yield particulate
B—glucan essentially free of contaminating volatile organic compounds (VOCs). Patticulate
B~glucan is prepared by subjecting yeast cells or fragments thereof to a series of alkaline,
surfactant, and acidic extractions that remove host cell impurities.

Particulate B—glucan, produced by the above'process or by prior art methods, is
solubilized in an acidic solution at elevated temperature and pressure. The resulting soluble
-glucan is then clarified and purified using hydrophobic interaction chromatography
(HIC) followed by gel-permeation chromatography (GPC). As a pharmaceutical agent, the
soluble f-glucan can be administered at higher doses without increasing, or in fact
decreasing, observed side effects or adverse events.
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surfactant, and acidic extractions that renove host

cell inpurities. Particul ate b-glucan, produced by the
W@bwvaiq@iocess or by prior art nethods, is sol p@I/US2eT014055

in an acidic solution at el evated tenperature and

pressure. The resulting soluble b-glucan is then

clarified and purified using hydrophobic interaction

chromat ography (H Q fol |l owed by gel - perneati on

chromat ography (GPC). As a pharmaceutical agent, the

sol ubl e b-glucan can be adm ni stered at hi gher doses

W t hout increasing, or in fact decreasing, observed

side effects or_adverse events. BRI EF DESCRI PTI ON OF

THE DRAW NGS FBBIEF DESCRIEHQMAF THE BBAYRYESt i on of a

pr OBk sl 1s0a sphamthtic irggeseatationC uf atpeodess frustaducirg fartictildts B-
gluamschermtic representation of a process for producing

sol ubl e b-gluca_p. DETAI LED DESCRI PTI ON OF THE

| NVEGFRARR Ffélpmﬁf&}leawntﬁﬂ@q efcapiogesgfor pradycing selylde {alygan.

of met hod 10, which includes steps 12-22, for

produci ng | ”%%LED ﬁéscﬁi’tb‘r‘rﬂd'&ﬁna%ﬁ)%%ﬁ rom

yeast. In step a 'yeast culture I's grown,

typically, in a shake fPatsulaleBsalucspnter. The yeast

st rBign1 U iahi edielvosf inBoPnesehith intUcded seps ¢2220fr dRyducing
msc?iﬁl';l@'oﬁl an%élﬁ l glu {)r uec%&sé qgls%PqZSaafég%%[lm fseﬁ'm"rﬁt))pwally,

cer ev | ae,
in aghakeaskiop Sesmeater. STheggast sikin Yulizad &or ths presgpkigyantian cag be any
strafrg exapnileataf whith indudd SaccHaedmyves ¢OCdepaviziig £ He Ppordbki, S. rosei, S.

mickbINIEEERTY GES &t'ﬁsberlg%ﬁs S, K bt.fﬁo%u' Pfferrﬁ’é»zéb‘s P USpopnxii,

S b AU RipeGrpob i &AM apfivors
Candidepffe} wibieans, q—lcloawnﬁorrmh@ C. weilip Hsaoanala(H Hyingei, H. arni,
H. pehndi) HhhanerRiaahi H. coharicksis|yNH e tapsuldta, FASEodrk&phd). Pichia (P.)
klu)Q)Q)Lz)/ﬂ%%?is, i poll:yng%eﬁ'r%od&es@ W%;l eri Tﬁy’r%?ﬁ%{ﬁ%(‘o-czr)a and

oy abrata. In one enbodi ment
?dﬁﬁ%tlon a culture of yeast is started and expanded
st eli@vwns@mmﬁimgm%b@h Rkaslugtioask cdliyre ofr xeaptris otaged @l axpanded
stefdisd Brqueh duhilieohsk SRR In€ a 23(ME syRaplodadtion Géréhter, IR yeast

are %WIP fifa %EUIB&' %&?l\%nasbﬁatmﬁm grmchéw@ﬂh ‘Mt&rﬁ‘ins such as folic

acid, mosntol mcoumc acxd pamothemc acid (calcium and sodium salt), pyridoxine HCI and

thymine HCI and trace metals from compounds such as ferric chloride, hexahydrate; zinc

chloride; calcium chloride, dihydrate; molybdic acid; cupric sulfate, pentahydrate and ,.b'oric
acid. An antifoaming agent such as Antifoam 204 may also be added at a concentration of

_about 0.02%.

The production culture is maintained under glucose limitation in a fed batch mode.
During seed fermentation, samples are taken periodically to measure the optical density of
the culture before inoculating the production fermenter. During production fermentation,
samples are also taken periodically to measure the optical density of the culture. At the end
of fermentation, samples are taken to measure the optical density, the dry weight, and the
microbial purity.

If desired, fermentation may be terminated by raising the pH of the culture to at least
11.5 or by centrifuging the culture to separate the cells from the growth medium, In
addition, depending on the size and form of purified f-glucan that is desired, steps to
disrupt or fragfnent the yeast cells may be carried out. Any known chemical, enzymatic or
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acid, inositol, nicotinic acid, pantothenic acid

(cal ciumand sodium salt), pyridoxine HC and thym ne
woio7andid race nmetal s from conpounds such as fRCT/U82007/014055

chl ori de, hexahydrate; zinc chloride; calcium

chl oride, dihydrate; nolybdic acid; cupric sulfate,

pent ahydrate and boric acid . An antifoam ng agent

such as Antifoam 204 nay al so be added at a

concentration of about 0.02% The production culture

I's mai ntained under glucose I[imtation in a fed batch

node. During seed fernentation, sanples are taken

periodically to nmeasure the optical density of the
meghgpiey| rrecthnds opteany rosbinationm therert may ddweed tncakiyr o liseyption or
fragmentatign pf thel yeist e@fls.f er ment ati on, sanpl es are al so taken

per Apéiléé)cﬁi k% }Iegst G&%%BP&PLJ;%Q ? a%l&é%l‘n afARHebdd OWHe R r ?)act(ducin g

cul tur t'he en Ion, Sanples are

bulk §- a@%weestpﬁlés aspiyPisally haevested ysing qoatintops-flewghatrifugaibn.
t hestsp ¢6 e&preaéntpme Iuwax ektf‘acﬂ&xsd)iftﬁéj eaﬁ&éﬁ@ﬁﬂlﬁﬁx@%s BPMoRES an

The
alk%lmg q{)lﬂ@c&n, g s15)1¥aclgaq or a om matf?)n tl(l)?r%e Cu utalitglg rélfe%lme sofg}xg:{ és for
exapple, RIS My HAOLin Sutibis BToREElE EHucerfongrsmpieopc hiogiucoside,

LulgielpBXidmitgn &A100) soddnrm davayickuffare (S08), Nomidet 8at0hTgkancZnand the
likel rl@hm'@mé’xﬁé; Icht@fhic, %Sﬂb?erfc sdjrfa%faHtQ e8f alfc&la&[?gﬂattest B&zalkonium

cnig 55 nad B 155 B °8‘§|S“%°?ﬂ’?g‘g‘§ £ g y%fwg&“@aﬂ%wfwaﬁfﬁd casto
oﬂss ﬁ@lv/@@ﬁ%ye prbiie fatt erid astery, mmoxm@flwsomatae fatty acid esters,

polfoxygiplatat glyseraf fdtpe ayid asdters.e lpolyethbnes t glpcol 4fatty hecid esters,
pol &@éﬁayﬁﬁé Auéyn GRBHA emaeganhhﬁe fce§ ke aRo BE %séaa M Hohéntration of

surthamh P o i R B Y G BIGS g, Y2ost cll mateil may
be@‘é’ﬁ%‘ﬂ PNEPAMABNLIMEt ep 16 represents the initial
extEaatios aef uduaky yeAst otk kéinpétatdntszlbdﬂ\gceﬁ RBoK 70PD fafd @bout

9g°@ @Je @Adi eor?%é"éﬁ lﬁ) lﬁéﬂusedorrm(ﬁth%?r&h%hht S, the
Pesh

th t
durefw%rq%fgchmx Tk feaﬁ«e@hom BRHES- for

ex ahfidresacto extydction, Gl ml.:ldsphaw cdpetiming the)f—gluchn ¢n collett@Dusing
cen§9 2H0h ':)@b’(flﬁ’lhu&k”ffo@&t @en(n?’@mn W*e%&er%eﬁ%r tﬁg\’@me nt step.

e sppinsg s, fopPedin e IR Phese iR LB, Penteatons,
Wh!&th@ﬁrai%n regprdnst i ghe lhﬂ@él)blmd wabhmiatsriale surfactants

(e 19 one %ba/cmﬁmt#ew &%@Mﬁi@gﬁn@&&ﬂ AL Ak Blthattion, harvested
yea@t s al %{ |v9 He1.6%% 3! %) g%djcgs{ %prpédmmately 60 minutes.

Iene Sor i d
The second extractmn is an alkalme/surfactant extmctlon whereby the insoluble material is

resuspended in 0.1 M NaOH and about 0.5% to 0.6% Triton X-100 and heated to 90°C for
approximately 120 minutes. The third extraction is similar to the second extraction except
that the concentration of Triton X-100 is about 0.05%, and the duration is shortened to
about 60 minutes. In the fourth extraction, the insoluble material is resuspended in about
0.5% Triton-X 100 and heated to 75°C for approximately 60 minutes. '

The alkaline and/or surfactant extractions solubilize and remove ‘some of the
extraneous yeast cell materials. The alkaline solution hydrolyzes proteins, nucleic acids,
mannans, and lipids. Surfactant enhances the removal of lipids and other hydrophobic
impurities, which provides an additional advantage yielding an improved -glucan.product.

Previous purification procedures resulted in $-glucan containing: minute amounts of



pol yoxyet hyl ene gl ycerol fatty acid esters,

pol yet hyl ene gl ycol fatty acid esters, polyoxyethylene
wa@bkdyh4qanenyl ethers, and the like) may al so bRCTUBES07/014055

The concentration of surfactant will vary and depend,

in part, on which surfactant is used. Yeast cell

material nay be extracted one or nore tines.

Extractions are usually carried out at tenperatures

bet ween about 700C and about 9Q0C. Dependi ng on the

tenperature, the reagents used and their

concentrations, the duration of each extraction is

bet ween about 30 minutes and about 3 hours. After each
volglile prganic EoMPQURdS SVEPGD- Brraions sudienlaye phpWIHBaLY Qs Araipropyced
by ¢hl teleasead fatsisrtpedatiyt acid, wdixhi qoicklyr decamnpaosasl s varloasWOCs. In
mo6tedakds! the ARoLRS daldled £ WIPEIAEL tf Qlisd REMSHARREURT an obvious

ol | | d. t t ] t he,
e AL o YSRGS f bl S U b
5 fr%ofgqnué’éfp%-errai ns in the insoluble cell wall material.

| N pitecoAbROdF MR tyeast BUEHRIIH)RES LOBSisBE Gor6@ckd & Mtbbic and
In the first extraction, harvested yeast cells are

anafOPHERMEhTREE FANAPT atttiichabeedPor Jhgdeisoptspt varies depending

on PP RXdonBitiehy of heTidust eS‘ablyllepﬁﬁm@Q‘in&)%{]v&’&{r o mll‘lé gy 1 fat
the I .nsol u

al kal i n urf agtant, extracti on, whereb .
oSBT 8 VBT LRI Er, cO TR N St 5 B0 . 18gwing
10 referend®s:6% Triton X-100 and heated to 900C for

app Lt gl v i\AU o T hir.d ext tion ., -
si mﬁ{%g!r)ﬂ?’oﬁ't’ r{é}{?g%%]r%\g' Ié%?arngt?? one()é%%%eaﬁ \{'ﬁg[f“ 1‘i‘hem&]' Lipid
C onereposition of brgveil s jeagh Biod J@ctingl. Migethnol. 3%945-481 t he

dur %%&n 1§§5. SM&O%&SFE?E@}? g?ﬂg?cgga@ngyés%?rer}gﬁet E"RD Thesis,

fourth extraction, e material
. restegpaisalddniversighofiRenmasos Tri t on- X 100 and heated to
15 FSC/EODAR O FRLCH bR UL RolcantG. Aokl BNPodRA Bha W

surfactant extractions solubilize and renpove some o

t heNelkPriBge bR yibg slasma membgang of eacharppces|cgrgvisige: structure,
S0l fibih AN GHeHERS NBCAIbR oy, B9i8d£ER aci ds, mannans,

and lipids. Surfactant enhances the renoval of |ipids
and ot her hydrophobic in_Rgri i,es, which provides an
addi ti onal advantage yie PhY lan i nproved b-gl ucan

p OFUCI.- Pr gvLous I LT 1{CaHlh@VidétQE oL ES| Vag Wdratest ét al
b%ﬁ A5 coft Pﬁ?‘ﬁg&ﬂbnut e(anABrePicrowiD| af i | e orespi c
100 0B Esid( VOCS) 1.1% €VI qUS St udl €s have shown t hat
Yeosnane:1pr pduced by the release of fat as free ratty
0, Q
aChihic ashi ch| qui ¢*BY¥ decdnposes 1% various VOCs. In
14:0 and 14:1 : ‘ .
Myristic acid ° ‘ 8'8% 5 1% 7.0%
16:Q Palmitic acid 26.8% 44.2% 12.8%
16:1 . :
Palmitoleic acid 1676% 16.9% 32.3%
18:0 Stearic acid 6.1% : 13.9% 8.0%
18.1 Oleic acid 25.7% 7.3% 28.0%
18:2 and higher :
Linoleic acid, o :
arachadonic acid 10.1% 5.3% 9.4%
and others .

20  includes lipids 10:0 to 14:1
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nost cases, the anmounts detected are not enough to
cause harm however, it is an obvious benefit to have
w@2@rodgided that is adm nistered to humans or OPEEDS2007/014055
animals that is essentially free of any VOCs. Fat
content of the yeast Saccharonyces cerevisiae produced
by aerobi c and anaerobic growth ranges from about 3%
to about 8% The fat content varies dependi ng on
growt h conditions of the yeast. Table 1 provides an
overvi ew of the typical fat conposition of the yeast
Saccharonyces cerevisiae. The data is fromthe
followi ng references: .Blagovic, B., J. Rpcuc, M
MereastceellkwalGewitegiah typivd1 1y coltbins ¢0-23001kt depgpidihg on yeast type

GRS PRGSO B i o -

glugny sinw, bygynob il Sa dsohmoverd/yeentfugatios rakwadhlsteDs. Th@s a ypical

mark. Van Der Rest, M E.,
prega?&&qn%%hnﬁah\éqi&hé%ng“%ﬁ Anr ak, B. Pool man and W
N. T@nmh@!fam PrPRess jypicatly invpivesFepsofo SIAYRanmpRIetins,

hplgseé:r{%lvdﬂ%r%desﬁ%ﬁw %Exﬂggnen{sl{ﬁ*?ﬁé T)Q:Est 0f vl 03BRRHeF steps common
M cr obi ol ABLE 1 includes Tipids

to %PU’GF%'“‘.E@I‘ELW veagh stepethat emplayr soig and qlkaliip| syparate washing
steps QD Udkate ddmBodal Wil d&a&;&h@g swermea@metste@@ usdgh ﬁlkﬂY\Mash

conditions. Presently, during processi n(g yeast cell
progess Whygs an jalkali; ypysliy 3061“%5 f°§‘6?rels ﬁfbﬁhealhﬂmfia&eﬂl wall
suspeRsion e ;anb Wi R purpobesgat tthd)é]kzﬂﬂi@ ltdd\ﬁﬁibfvs iy fofhing ftlﬁ: free fatty
.yic.raralon e a ento 3-7%
acidsf e inid RGPS B retulln Hicbubrs i SRUER o eps 1o
1 enThécal k@D RgH leps aSmmlonpl ﬁk&d an q>r@ddaadsn oA @e&t rﬁa@luean leave

beh oA ot et et SRTHINE gl bt (T eRic R ppesed

readivjith OThadirebt mdlt af Ralalkalirw Bk padcadsds Wir 3learg of teapisvet fiee fatty
aclcls tpe‘i:% g@ cEl Cc{%&gng?c%e ?o vanou?]omg%hc ggrod%ntté?féfagﬁgc%f]%aflp ion. the
us mmqomsmm dham(q‘tedaled ities facidleat poly-urisatuiaitegiufod dce:lnhpose

durﬁ‘@l Jtorage. Although a triglyceride can autoxidize in the presence of oxygen, it is

more common for free fatty acids to undergo oxidative decomposition. The normal step
in the decomposition of a lipid, also known as a triglyceride, is the liberation of the free
fatty acid from the triglyceride. Free fatty acids are virtually nonexistent in the tissues of
living organisms, but decomposition is common when the organism dies or is harvested

for further processing such as occurs with oilseeds and in rendering of animal fat.

(Nawar, W. W. Chapter 4. Lipids. In: Food Chemistry. © 1985. Editor: Owen R.

Fennema. Marcel Dekker, Inc.; DeMan, J. M. Chapter 2. Lipids In: Principles of Food
Chemistry © 1985. AVI Publishing Co., Inc.) In many triglycerides, the 2-position of
the glyceride molecule is occupied by an unsaturated fat. In the case of alkali treatment
of B~glucan it is the well-known process of saponification that is releasing unsaturated
fatty acids that decompose as described below.

The process of fat oxidation has several mechanisms. The most common
mechanism is autoxidation. The process is initiated by the removal of hydrogen from an

olefenic compound to create a free radical. The removal of hydrogen takes place at the
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suspensi on. One of the purposes of the alkali is to
renmove lipid by formng the free fatty acids of the
wo p@ird464The result is a reduction in fat cont eP€T/0O82001€14055
b- gl ucan. The al kali wash steps commonly used in
production of yeast b-glucan | eave behind residua
fatty acids and partially degraded fat triglycerides
that have increased reactivity. The direct result of
the al kali wash process is the rel ease of reactive
free fatty acids that quickly deconpose to various
oxi dative products of fat deconposition. Nunerous
researchers have detailed the fact that
carlpml gtommeatt torthg daiibiechond de dwrfptas?éwdeacitimg issihipiategby various free-
t e presence
rad‘%%d g%g%g’@\fauot%&gg{gdggﬁ %Pl Fg{eég' grtpteyqam ds to
under go oxidative deconposition. The normal step in
REBR AdeGOTPQRLA b%@éraaw | didcttonyd! SO known as a
triglyceride, is the eration of the free fatty acid
fromthe trlglycerlde Free fatty acids are virtually

Thé“ Q6K SESN theMhaliilBn tof %?t&'ge?l t@fcatxéevfoﬂgat%'hgcﬁrﬂ ﬁ%xy-ﬁ‘blst radical,
deconposi tion i s common when the organismdies or is

which myeragaigs £her cheiny tsaetionphin eé%@tln@ hydropeny Sogcnpthsr Wnsagurated
fauPiabigeeds and in rendering of animal fat. (Nawar, W W
Chapter 4. Lipids. In: Food Chem stry. (c) 1985
Editor: Onen R Fennema. Marcel Dekker, Inc.; DeMan,
R’ 4 O, MROfag@b@iatidn of teptttle okpgentled fiee tﬂdﬁﬁl)of Food
Chem stry (c) 1985. AVI Publishing Co., Inc.) In many
triglycerides, the 2-position of the glyceride
ROpO+ @212 RGOHCIERDI DY istheunstilvel hndreperbsitie tHan dédomposes to

e of al kal f b-glucan it is the
Sect?\%qs t?ﬁ%wr’tpﬁ?%‘&t@ %ﬁéﬁ%m fi gatl on that is rel easing
unsaturated fatty aci ds that deconpose as descri bed ,
'I‘heb % ?%n reactlon ﬁlr?u?cég %’ul 19 %rllmqg edotp rt‘r%é A daTd %013 ;tmng ‘with
nmec an’sim T S aut oxi datt en’
theﬁihdvep;rtow@i;‘annseapmetprath@@h by t he renmoval of hydrogen
froman ol efenic conpound to create a free radical.
The renoval of hydrogen takes place at thecarbon atom
R hé&t> RRt he double bond in the fat The reaction is
initiated by various freeradi cal generating factors
such as W light, netals, singlet oxygen, etc. RH- R
R'+RQ." Pdk@dtion of a free radical electron) The second
step is the addition of oxygen to cause formation of a
per oxy-free radical,
The following are the chemical reactions that occur to form the VOCs. Linoleic acid is
used as a model for the chemistry, but there are other unsaturated fatty acids present in

the yeast cell wall and in yeast (S—glucan preparations that. produce the same end

products.
ROOH -> RO’ + OH-

RO’ = cleavage reactions form aldehydes, alkyl radicals (which form hydrocarbons and

alcohols), esters, alcohols, and hydrocarbons.
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whi ch propagates the chain reaction by extracting
hydr ogen from anot her unsaturated fatty acid. R"+ Q2
WO 200R(1%4(d or mat i on of reactive oxygenated freePCHUSAT14055
RO* + RH-> ROOH + R (ROOH is the reactive
hydr oper oxi de t hat deconposes to secondary reaction
products such as VOCs) The chain reaction continues
until it is termnated by free radicals conbining with
t hensel ves to yield nonreactive products. R+ R' - RR
R"+ R2'" - RO2R The follow ng are the chem cal
reactions that occur to formthe VOCs. Linoleic acid
is used as a nodel for the chem stry, but there are
Exobgler unsaturated fatty acids present in the yeast
cell wall and_in yeast b-glucan preparations that
produce the s end products. ROOH - RO*+gOHRO -
cl eavage reacfl ons form al dehydes, al kyl radicals
r=fcoe I e res,
nggt ol s, it (ﬁygr g@?ﬁ%riad&a @;C@@‘?.% %%%éd'decadlenal)
(2,4 decadrenal) HH 1 | C—C—C—C—C—C-C—C-C—C—O-
(epoxide formation) - GCCCCCCGGCGCCCO -
Deconposi ti on ¥f the epoxide produces several prdHucts
including - CGHCG-C C C C (hexane) + O=C-C=CC=0 |
c-¢2-out-ere=-t=a-aoab Y epaxibel fafhation) H ¢lecapexcdectore®
between the 2 and 3 carbon bonds the chenmigfry | eads
to: GCCCCCCCGCGGCO (2,3 epoxide of
2, 4-decadi enal ) - ethanol and 2-octenal

Decomposition of the epoxide produces several products including
= C-C-C-C-C-C (hexane) + O=C-C=C-C=0 (2-butene-1,4 dial)

Similarly, if the epoxide forms between the 2 and 3 carbon bonds the chemistry leads to:

C-C-C~C-C-CéC-C‘<9-C-O (2,3 epoxide of 2,4-decadienal) = ethanol and 2-octenal
O

In a similar manner, the formation of any VOCs identified in P-glucan
preparations can be accounted for by the autoxidation reactions that occur with
decomposition of the reactive species of peroxides formed during fatty acid oxidation.
Therefore, the re'mqv'al of as much fat from B-glucan preparations as possible creates a
product that is méré pure not only in terms of fat but also in terms of VOC
contamination,

Referring back to Fig. 1, the next step in the purification process is an acidic
extraction shown at step 18, which removes glycogen. One or more acidic extractions are
accomplished by adjusting the pH of the alkaline/surfactant extracted material to between
about 5 and 9 and mixing the material in about 0.05 M to about 1.0 M acetic acid at a
temperaturé between about 70°C and 100°C for approximately 30 minutes to about 12

hours.
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Oln a simlar manner, the formation of any VOCs
identified in b-glucan preparations can be accounted
wo e007hyed4tdre aut oxi dation reactions that occur RET/EHS2007/014055
deconposition of the reactive species of peroxides
formed during fatty acid oxidation. Therefore, the
renmoval of as nuch fat from b-glucan preparations as
possi bl e creates a product that is nore pure not only
interns of fat but also in ternms of VOC
contam nation. Referring back to Fig. 1, the next step
in the purification process is an acidic extraction
shown at step 18, which renoves gl ycogen. One or nore
aci i encesbodinéntribe dnselubleownatetislsiamaining after gentiifugatidneof the
alk@ﬂe%fmﬁ&ﬁxt aéx'ﬁ@!:tioﬁe{istlég g%ﬁ%@tm el 2GhE %é‘r?ﬁef)f He o tlotn is
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aceRET MR Mo aRA 2 709 GPRELHLOSRE LRIioAPWHEH TBhLEl Y 30 90°C for

m nutes to about 12 hours.Iln one enbodi nent, the
apRrordBRtsh) Bht-eri al remaining after centri fugatl on of

t heaakti@bo, rmé ﬁaudslﬁaetnad%naﬂgwa&ﬁ&d on1 d @p{caswmed%iﬁ theihaterial
of the solutio bout

d,t dto
is n?lxs\?e P‘r?“é?g‘ﬁ‘é et o Eft ADGULIEPT (RSTRARAPT aa’i““i“ oy %%@80%25 finutes.
The wmﬂ:ghwgiham %rrﬁat eut ewaaingbkst OTHaltﬁmﬁe&) (Kl.—gMcac @t'ddmlcﬁISI then
t i on IS ated to 9 I§ te 5
colfSigile =S MhoB o B b (e | AEHR BRI dF  SPeply ke ont by
ccnlrﬁﬁlgatioyimr caltinvaishflev egntrifuationat erial is mixed in

01" ALBbOUR' o TR EASTREIRAY Brhel oLl
be in ﬁhe§°rmwfewlmh Elupangpagiclas px #RY persign Eerqof, deprading on the starting
matedhll d6 additiony targeh okud prticiésapayi brokadown med dnedied pentidles. The

ran%é/ FUfC uiﬁétq ﬁde?cb% l?ﬁ)aﬁﬁﬁg rtha{tuﬂi% 'sgﬂstﬁ{tl,al retamed in vivo

ont i uous ow ce at1 on. hi's pol
mopphiplogy é‘aholep&'r*f%ﬂ&a{tﬁies 45“@ t9) é‘éh*imﬁfPB‘é‘&E parficles. or msd The
pr odsiistwetftkyrowe iri the ‘ajn,q;aftmnlmeqsﬁ-gmbﬂﬂ ie ugdfuldamapyfdod cdupslement
ancﬁg?ﬁﬂ%ceiﬂgga? a8§1 d%ﬁ] elr gg‘kitFrg%%g& ?“g‘é“ 'Re 2{? tglu%%larcér{ ?/ %'(écessed
furtheite dorivaguedust olubleagducapar t i cl es. The

Soluble f—glucan

Fig. 2 is an overview of method 24, which includes steps 26-32, for producing
aqueous, soluble 8~glucan. The starting material used in method 24 is particulate f~glucan,
which may be produced by method 10 or produced by any of a number of previously used
methods. The particuate B—glucan starting material may range in size from -Who[e glucan
particles down to submicron-sized particles.

In step 26, particulate 3—glucan undergoes an acidic treatment under pressure and
elevated temperature to produce soluble f-glucan. Pelleted, particulate B-glucan is
resuspended and mixed in a sealable reaction vessel in a buffer solution and brought to pH

3.6. Buffer reagents are added such that every liter, total volume, of the final suspension .

mixture contains about 0.61 g sodium acetate, 5.24 ml glacial acetic acid and 430 g pelleted,
particulate B-glucan. The vessel is purged with nitrogen to remove oxygen and increase the

pressure within the reaction vessel.
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range of product includes b-glucan particles that have

substantially retained in vivo norphol ogy (whole
w@bkwmcam4parti cl es) down to subm cron-size partPCI/ES20026814055

is well known in the art, particulate b-glucan is

useful in many food, supplenent and pharnmaceutica

applications. Alternatively, particulate b-glucan can

be processed further to form aqueous, sol uble

b- gl ucan. Soluble b-glucan Fig. 2 is an overvi ew of

met hod 24, which includes steps 26-32, for producing

aqueous, sol uble b-glucan. The starting material used

in nmethod 24 is particul ate b-glucan, which nay be

pr obiug ptigyjarprbRdicenithe pregsusel insidd thpyvesael/is dfoughherdddiSI, and
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reaglt POBAHOF BASERP P 5ght to pH 3.6. Buffer
r eadeingreased prageiirel anlleperhtate impants/advirttages oveppeibr art processes

for\/seldbﬂﬁmgfﬁ—-gld&ﬁ] by Wﬁhal@%ﬂﬁfhﬁ ﬂle@s%%ﬂﬁ&aﬁ@{lkt @ieﬂﬁca@t}%ﬂﬁ the
acetl |l C ac

i um ace % | aci al }
progisy. o HERRILHOTR (OBt PAE PG e FHG (RE0GBI Tof Sxmmple,
flapmable VQFS Buahi a5 eSrs rand ethanplovesy GX g Aeidmnslich ras rfeemie ackleand
sulphieRSdidendicistisdlitidns 6By high YHS Sk plederd pRiédsii€ hdtanly safer,

buteggp%hgﬁsgthe Eﬁ)elp&etﬁﬁél'@ﬁ chélﬁi‘cgg uéegecmg Slﬁllmble opgt%%gngoelved

he suspension 1s heated to about

'SWﬂ?eﬁﬁPﬂE%h about 4.5 and 5.5 hours. It was found that

und&he ekast duratiprliof i heatstreatrpenty -ig) typicatly Wietekmined abpdrinpetally by
sanfjdlink Réacio BRREMY AdeHFOmhif@R EE Peinicationlchpdihatdd?Epha (OPaY aftlyses.
The ﬁﬁjé@i‘vé isztgtlﬁaQﬂm% gﬁf‘%@gﬁ’?@ rréalténaf {EQHane eaﬂ{z}? gnst &?Blgh
resg PR GHC) aE8ls PLGPicL IFYS, Xpich Aregiscussod bolow Once
thetfe-giyeamis avlablllmddﬂlanSmnwomyo $tep theqmactiond i f any of '

t heTﬁe?@l'G&é anu&%g 130 %asﬁ&?&%%lﬁze%rlﬁ %lné gﬂpﬂgatmns at

The |ncrease re a nmperature 1 np

thisprintn b Y fp&@%arﬁ}apegflcaé|aﬁpl§at@@§ Swrgher pur1ﬁcat10n is performed. Any

combination of one or more of the following steps may be used to purify the soluble B—
glucan. Other means known in the art may also be used if desired. At step 28, the soluble
B~glucan is clarified. Suitable cla_lriﬁcétibn means include, for example, centrifugation or
continuous-flow centrifugation.

Next, the soluble B-glucan may be filtered as shown by step 30. In one
embodiment, the material is ﬁltered for example, through a depth filter followed by a 0.2
pm filter.

Step 32 utilizes chromatography for further purification. The soluble B-glucan may
be conditioned at some point during step 28 or step 30 in preparation for chromatography.
For example, if a chromatographic step includes hydrophobic interaction chromatography
(HIC), the soluble B-glucan can be conditioned to the appropriate conductivity and pH with
a solution of ammonium sulphate and sodium acetate. A suitable solution is 3.0 M
ammonium sulfate, 0.1 M sodium acetate, which is used to adjust the pHt0'5.5,

In one example of HIC, a column is packed with Tosah Toyopearl Butyl 650M
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for solubilizing b-glucan by virtually elimnating the
use of hazardous chem cals fromthe process. Hazardous
web@nileahe t hat have previously been used i ncl BdBEDS$00T/014055
exanpl e, flammable VOCs such as ether and ethanol,
very strong acids such as formc acid and sul phuric
acid and caustic solutions of very high pH The
present process is not only safer, but, by reducing
t he nunber of different chem cals used and the nunber
of steps involved, is nore econonical. The exact
duration of heat treatnent is typically determ ned
experi nment al | y sanpling reactor contents and
resngéplf qumaﬁgt)gg% Fﬁgwﬁ@g{ pa@}qed&“d(gﬁalgfgg @mng (g:my manufacturer’s
rec@n@bndations. The Obj ective is to maximze the yield of

sol pipjre tmaaar et B@mrxgxes@ BRBA! fiby- %b 15 %{;Egh? Yor pH,

resol uti on-

nd i np
congpietiiyy 4pd e %’u SBAEE] @Hltbie REUEAT Co I the’ higher
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thrdught lSehlbpsLﬂ-igllicmateinmhmi sorpthe ﬁ@lnm dk eldtad with aibuffet suoinad.2 M

aml‘ﬁgﬁu “3(590 ?fM s t?iu oicle@fé" ﬂ;}g 5 ltﬂﬁ‘é’ cﬁ:?es bet Hecess?]: g to

ur| ucan.

enslyer thify §856b’8“‘b§868 e R iptﬁezsemt h&ractions are
col!s@bdﬁ]idembly@ﬁdlfoahe sajulde Brgliidagghrod8cefi t abl e cl arification

”ea.tﬂfbﬁh&alc%l%?natéggdé Rtﬁzi(lasﬁy gtthzlltc%gyr | U ORI k&f] Er el _permeation
chfgm AR T O S L Gl MR 1ol L g, o

Bidis milized apdx @acrkad énd avahﬁgd a9 net%@nre@ndw bv thooaapufasturer. The
colvlinhﬁ @Ugquikbradephiy élidetl aisink Qitltmdiehyd alife .19M sbdiah. chlorlde,
0 Oﬁ wP Q%%mlﬂ:ilnjaﬂez;ﬁ-ﬁ6gzoﬁﬂ%[ 8 aﬁﬁ?ycofl@ﬁn ‘L&Qiltsgﬁléles e taken fo

purjtircatl on f F m |one
°°“§t‘°‘§l9h€“é;cﬁ“ﬁ? OHﬂr?"ﬁHS%?t eﬁ\gzlg grltptee %‘@a%‘a Yeﬁ St dh be
neeflggh tochauueteaishe phjoesmot exssedrtir aapadity ofitheleelgmat ogr aphi ¢
St ephel d)GdtdI BaDIEYSA ia ﬂ’fbléhdnﬁ At vaFi st doRibirll 6K QAFHpRE Mbm the

fra&lHllsCQre aﬁzﬁfw& ks gel c the, &%ﬂl&ﬁ@]ﬁvﬂ?mg %Eﬁu‘\ﬁr}m %?c?ge t pq%?eﬁnple,
SWM‘W@B? Biythe %{HHZ"é%BX &R §8 &1 f9r weld the gorpbipation having an-
optigikagt HR GRS p®file. Nln one optimized profile, the amount of high molecular welght ‘

(HMW) imipurity, that is soluble B—glucans over 380,000 Da, is less than or equal to 10%.
The amount of low molecular weight (LMW) impurity, under 25,000 Da, is less than or

-equal t0'17%. The selected combination of fractions is subsequently pooled.

At this point, the soluble B-glucan is purified and ready for use. Further filtration
may be performed in order to sterilize the product. If desired, the hexose concentration of
the product can be adjusted to about 1.0 = 0.15 mg/ml with sterile citrate-buffered saline,

The purification techniques described above result in an improved soluble —glucan
that provides specific advantages as a pharmaceutical agent, which are discussed below. The -
soluble B-glucan has an average molecular weight between about 120,000 Da and about
205,000 Da and a molecular weight distribution (polydispersity) of not more than 2.5 as
determined by HR-GPC with multiple angle light scattering (HR-GPC/MALS) and
differential refractive index detection. Powder X-ray diffraction and magic-angle spinning
NMR determined that the product consists of polymeric chains associated into triple

10



10

15

20

25

amoni um sul fate, 0.1 M sodi um acetate, which is used

to adjust the pHto 5.5. In one exanple of H C, a
w@eloatmwdie packed with Tosah Toyopear| Butyl 6BQVIERTI014055

(or equivalent). The colum is packed and qualified

according to the manufacturer's recomendations .

Prior to |oading, the colum equilibration

fl owthrough is sanpled for pH, conductivity and

endot oxi n anal yses. The sol ubl e b-glucan, conditioned

in the higher concentrati on amoni um sul phate

solution, is |oaded and then washed. The nature of the

sol ubl e b- glucan is such that a mpjority of the
hdb?%duct will bind to the H C colum. Low nol ecul ar

wei gt sqwul)&:iﬁl-égh&:aﬁ% typicdllyamcloged and gﬁrdmb ﬂﬁdhh@pl(\/\ﬂi Bhbluble

in \pz{tgrqﬁlt?e&)énd%f;t of tp edchxé \blgc%gx hmfzrgé)ses as tg? ﬁongerﬁﬁﬁ?%wcgﬁgsn

as Babje Msamﬁz%rw%wp&dtlevelmofﬂmlgwummsabvétedi-a!ucpmpmduct
utilizidy widl lidah Qakiies RAIRY bPendiR@gesary to ensure that

the hexose | oad does not exceed the capacity of the

resin. Fractions are collected and analyzed for the

sol ubl e b-glucan product. AddHe? chromat ographic step

t hat utilifzed i nmeat | §ikaxlige offhévely @bdeyved
e Yo ﬁi ri}a!?rp exanpl e z':]p % ﬁ)gl Tosahh Toyojped Batdiedh5F

;QEVQ’V(R?’SO % )l val nnf s 3 qz zed andlpacked %

MW@ZS yv oW [ ae =t =Y $‘17 hpo vvn@nf At 11y Ay ‘8-1$|%Q3
e'dbéiﬁgs%gr . CI ."l "'0?7'-3 %g gto hexdse™ ~ .|~ 1.0-1.1% of total hexose
y¢oze [ HexXode USTITTY <5% of total hexose

LIrate-buffered [salj, S0di UNM0GE o0, 898 of Fcdidred
iw RYoYilv RN f tle, ® f’-log;eﬁ?vcreg:xle’é)‘?’seto | oadi nbgxos®| umm

Ghitip (asglycogaming)e |t ok 3% efrtotalhexpsendy tJQﬂ-W%wfdotal hexose

ehr‘lnf Rmt o anal VIS Orpf tQW'ﬂmXQSw

Tt

~ Yeast proteiy arac n¥¥ "
‘C‘YC"‘@'SD_ﬁ? pe—e ucd L&%%iﬁiaj%aﬁh’a{—f

EXCERRds R CAPACT [Ty Of Claitioddd "e<fmb%23 J.ig?mgbexose

COH T3k 108 1 T At T OTTSCh A8k i¥aoh OIS _GOTTD] RAlS (/me Hoxose

| SanRh#foamP0f1 T NE TraCIG&%te%Ea%oﬂna' y4ed @O%@hﬁéﬁ@xﬂ&
*Tﬁﬁﬁhﬁefﬁﬁis TiRiechhifedVo i d in
sulglamislacid aodrbnth@be mrmﬁm'ﬂhelsam‘hé imﬁdal njﬂga@aﬁlhtthb anitterbgk to
yield, hmhﬁr&twgﬁw randemgedspedpphafomediciR- GPC profile, In
]o‘l’i‘étsdﬁf‘?‘?ﬂti@ﬂ fflofile, the ampunt of high nol ecul ar
wei ght (HWN |rrpur| ty, that is soluble b-glucans over

Prod8é.r08ed Dipurities | ifdsdet MadriQ rwidddlecdir Wéihts gp&tea RMN380,000
dal%e{s LpWs%anGQ%@rda“@ﬁsggma&s% Iquas b%%undythatl%ﬂe 1mproved SCQLleC p-

glucan falls between those molecular weight ranges.

An additional measure of product-related impurities is reducihg sugar. Each glucan
polysaccharide chain ends in the aldehyde form (reducing sugar) of the suga;'.' Thus, the
amount of reducing sugar serves as an indication of the number of chains in the preparation.
Because a new reducing end is generated with each chain cleavage, redtfcing sugar is a
monitor of chain stability. Reducing sugars can be measured by the blcmchommc acid -
(BCA) assay, which is well known in the art. .

Potential process impurities include other yeast cell constituents such as DNA, yeast
cell proteins, lipids and other polysaccharides such as glycogen, mannan-and chitin. DNA
levels can be analyzed using the slot hybridization assay (MDS PanLabs, Seatile, WA).
Residual protein may be détermined by a colorimetric assay. for protein or by a more
sensitive commercial enzyme-linked immunosorbent assay (ELISA) that measures S.
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equal to 17% The sel ected conbination of fractions is
subsequently pooled. At this point, the soluble
wh2@hnedns i s purified and ready for use. Furt hB€T/US2007/014055
filtration may be perforned in order to sterilize the
product. If desired, the hexose concentration of the
product can be adjusted to about 1.0 0.15 ng/m wth
sterile citrate-buffered saline. The purification
techni ques descri bed above result in an inproved
sol ubl e b-glucan that provides specific advantages as
a pharmaceutical agent, which are discussed be|OMI The
sol ubl e b-glucan has an average nol ecul ar weig
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thod 10. TABLB 2 ota exose s eterm ne y a co or netr
Cc a3ty .is wgpolyper i 54-&N-acetyl rghucpzanine, switigh iy inonaaed by a

con&}n.qen@@;s@{w ngome fpagma‘n% hYiRlySed Wi leHﬂJriéra@idsaw the resulting

?% 9 te wth gne to yiel hrono
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pharmaceutical agent. These specifications are listed in Table 3.

peak retention
volumes: 0.8-1.2

. TABLE 3
Category Attribute: Method Proposed Limits
: Appearance . Visual Clear,lco]or less
General _— : solution
. . pH pH meter 5.0-7.5
Qsmolality . . _osmometer 260-312 mOsm
e Conforms.to
Identity HR-GPCprofile |  GPC-MALS standard; ratio of

Strength Concentration (total | Colorimetric hexose 0.85-1.15 mg/ml

hexose) . assay
Impurities - HMW material | GPC-MALS s10%
LMW material GPC-MALS <17%
Reducing sugar BCA assay 0.7- lﬁg?o:é: tota}
Residual-protein Colorimetrie-protein <0-2%-oftotal
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g,ﬁioa{xmnﬁgj by an enzymatic assay. The product is added
to an enzymatic reaction cont al ning anyl ogl ucosi dase,
. whi gl sla{eQ%E)@Jeescbh%léJBQgclﬁ‘caB ML 96 RodsOR Yrla®e! i99n improved
reduci ng sugars. redu ars are neasured b
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and anal yzed by HPLC. Chitin.is a polyner of

b-1,4-N-acetyl gl ucosan ne, vg}_pr is nmonitored by a
colorinetric assay, Sol bIe‘Ab an is hydrolyzed
with sul phuRelateddAl  apd th esuI hinpgo @t Wone| ne
forms @ A %ﬁri i cﬁt r eagerg-Ghetni s
‘parti S ;
measur (—.q'gddy BLWRELT T Calfy—These—and—ot-her—st tilib| e
assays |arBadkiawn to those skigled]in the.art. '
Pot ent i{al Feven- yeast inpyriti&% origi natisag from
conpong ng_ge%ﬂé@@d duri ng the%ﬁnuf acturi 8 process .
i ncl udg on—X-—100—{su-f —and—AnLl-f-oam-.ZM
ntifd aCard vascular™
(anti dilation/Flushing - 6%
Digestive
Nausea 7% 6%
Hemic/lymphatic
Ecchymosis -- -
Leukocytosis - -
Respiratory '
Dyspnea -- 1%
Musculoskeletal
Athralgia 11% -
Skin/appendages
Urttcaria ) 7% —
Rasgh - --
-Special senses
Conjunctivitis 9% -~

1inaxnmum single dose 2.25 mg/kg
max1mum single dose 6.0 mg/kg
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20

agent). Reversed-phase HPLC (RP-HPLC) with detection

at 280 nmcan be used to discern any residual Triton
wWOoR@MON464nt | f oam 204 is assessed by a RP- HPLOPemeURA7/014055

using selective ion nonitoring with an el ectrospray

mass spectroscopy detector in positive node. Certain

product specifications are proposed for utilizing the

sol ubl e b-glucan as a pharmaceuti cal agent. These

specifications are listed in Table 3. TABLE 3co ony

ormng un t **endotoxin unit As stated above, soluble

b- gl ucan produced by methods 10 and 24 is an inproved

product over prior art soluble b-glucan materials.

| npBBvisenyn by thedeadeqamedetateciml s ¢ soluble feglutansprodust developed

by PpHd Beta PecBhdleBNImRf ’ﬂl@ Brobdss &ﬁﬁ}bddc@\lﬁﬁ?écﬁﬁr MHURA FBtmiacid to
T LAl SRR Rt i it o

chramtog@ptybinetsmgﬁwanpnome results are shown in Tabl e
4. ThBi& werperforned vﬁ@aﬂzoﬁx&@er pcrpmaﬂo@map{ealmusjeagl &hen

it & BT BAP Lk {CBREE R irneSied BARGRET B reaeg fover
adweﬂvﬁﬁﬁamétthousécm e pum rlﬁ%\ge Tiee more gag 2.3 Gimes ¢t of BI1.

Thizgh afvel highéit d&ag&tdﬂﬂheﬁﬁtﬁrdcva{ 51uble - gludaf carObdIflidnl o€ Rast without
mcpe% Jiéctglt quglg dac?JaH)Z%Ue ee%?%gﬁ;% F’@ dc? Int :II? gddnp cfml, e Tc'mproved
SOlb‘ElP ﬁf‘gllz‘%ﬂ"ld@ﬁs ?ﬁtmblowuﬁ mem@grsmple apiateflowkind fond tumor
ne@oéf@ﬂa&tﬁi—@%hx&%ﬁéﬁhﬂ%ﬂﬁlﬁrymle@&fs Su bJ ects. Wen

co red t E# stu dﬁ Eart|0| g% aking the

i np oPER, ipeedes, the pregettc lenpien sl raddapiages gver prior art
prmwt andaesuH in maprgied tHrelunangrodigtsd d&lagwﬂm fretueat s@psentially

freg 05 hhn%ﬁvﬁt%t §5luﬁfl|&qglon U?chf; ﬁlu@amécéhfé}' &G%ox‘éof.?%@%nigil

I‘OVG can be given at

ad%l(t"héalﬁbﬁhﬁ’él%é&u Rigticulsin ’ralk@n yn%f@tlebameyples;e@h process results in
solgsie pe f:laeanagu.msmgﬁw&f hraghsceutlcll q%dsuegl on, the Inpr oved

sol i ndu |oche <
B8 5 S % e Bt . SR R, e, ppeulas
emP%Fb‘P%ﬂ‘S a wiibe hnderstord Phihosgpldliedrip the ajiethetivadeuschanges in form

and detail may be made therein without departing from the spirit and scope of the invention
encompassed by the appended claims.
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The processes of the present invention provide several

advant ages over prior art processes and result in
WO provads b- gl ucan products. The particuate b-PETIUS2007/614055

essentially free of harnful VOCs. Sol ubilization of

b-glucan is safer and nore economcal. In addition,

sol ubili zation of particulate b-glucan nmade by the

present process results in soluble b-glucan with

i nproved pharnmaceutical qualities. Wile this

i nvention has been shown and described with references

to particular enbodinents, it will be understood by

those skilled in the art that various changes in form

and detail may be made ther &-AIMPt hout departing from
1.t he Aspiocess fanpodcigesoblet frghicaveNinDimnairoaiRassetorbyerties,
tht heocaggended clainms. CLAIM5 1. A process for producing

1 3e1h13] orﬂl-’léﬁl%an havi ng i mmunosti nul ati ng properties,

t he applyingsboatGSIRSI of p@ssubdp laysugpgndaboot padicuRt p-Alucan and

pressure t.Q a suspension of particul ate b-glucan and

aci d; an&mﬁ %ﬂdl ng the suspension to about 1350C for a

t i mhegingfthe suspénsion td about 1 $52Cot Alfdme slfficightt6 @km Be sdlisle B~

process oI claiml and further conprising: clarifying

t he sol ubt'&™b- gl ucan.. 3. - The process of claim?2

wherein the soluble b-glucan is clarified by :

centdh.i [ filtrati.on or a.conbination thereof. 4
2'. Tﬁglk #%g!}essog%af&éla%fl%&@%%oé?péfsﬁlgt he suspension is in

a vebgiiing thewspluble fsgbsemnt i al |y al |l oxygen is renoved.

5. The process of claim4 wherein the oxygen is

renmoved by purging the vessel with nitrogen. 6. The :
3. pr odd@gspsicess| of nelaimand Whereihe thec sajubles ifrglucaepiar albiifigl by
oehtBifugafir! Pl @ HSAAbIA &G | ons based on mol ecul ar

wei g

4, The process of claim 1 wherein the suspension is in a vessel in which substantially
all oxygen is removed. ’

3. The process of claim 4 wherein the oxygen is removed by purging the vessel with
nitrogen. '
0. The process of claim 1 and further comprising:

separating the soluble B—glucan into fractions based on molecular weight,

7. The process of. claim 6 wherein the soluble B-glucan is separated by
chromatography. = '

8.  The process of claim 1‘wherein the acid is acetic acid.

9. A composition comprising tinderivatized, soluble -glucan  having

immunostimulatory properties, which can-be administered in single doses up to about 6
mg/kg. ' -

10.  The composition of claim 9 wherein the underivatized, soluble f—glucan does not

T 15 .
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7 . The process of claim®6 wherein the sol uble

b-glucan is separated by chromatography. 8. The
wpe@crsa16©f claiml wherein the acid is aceti cP@UUS200D014055

A conposition conprising underivatized, soluble

b- gl ucan havi ng i munosti nul atory properties, which

can be adm nistered in single doses up to about 6

ng/ kg. 10. The conposition of claim9 wherein the

underi vati zed, sol uble b-glucan does notbi ocheni ca

medi ators, which cause inflanmatory side effects. 1 1

The conposition of cIain110 wherein the bi ochem ca

bi nF |ator are?h Lerleukln b, tunpbr necrosis factor-a
iogperpigi! jpe ‘f?rs &h ceptsp élemmgierypidesiiacth 9 wherein the
underlvatlzed sol ubl e b-glucan is derived from

115ac Qﬂ@é&%%n e Elﬁl‘{ri £20) @'ﬁerelil: e b {Sh%%&faﬁfgﬁé{&té& BreQfitefdulaM B,

erivatized ucan IS

rel the u | e
‘“’B‘Etﬂ%’@ﬁsgﬁ%ﬂ%g’%’oo and about 380, 000 Da

12. The composition of claim 9 wherein the underivatized, soluble B-glucan is derived
from Saccharomyces cerevisiae. -

13. The composition of claim 9 wherein the underivatized, soluble B-glucan is between
about 25,000 and about 380,000 Da.
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