D etary Fi ber Conposition Conprising ducomannan, Xanthan Gum Al gi nate and
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nmet hods of the 25 invention may conprise from about 48%to about 90% (w w)
gl ucomannan, from about 5% to about 20% (w w) xanthan gum and from about
5% to about 30% (ww) alginate. In sonme enbodi nents, the nethods for
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10 sone enbodi nents, the conposition conprises a fiber blend conprising
from about 50%to about 80 % (w w) glucomannan, from about 10% to about 20%
(w'w) xantham gum and from about 9% to about 17% (ww) alginate. In one
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post prandi al gl ucose response in subjects provided with control and test
breakfasts as neasured at the beginning of the 30 study, as described in
EXAMPLE 2; FI GURE 3B graphically illustrates the acute postprandi al
gl ucose response in subjects provided with control and test breakfasts as
measured during the third week of the study, as described in EXAMPLE 2;

FI GURE 3C graphically illustrates the postprandial insulin response in
subjects 5 provided with control and test breakfasts as neasured at the
begi nning of the study, as described in EXAMPLE 2; FI GURE 3D
graphically illustrates the postprandial insulin response in subjects
provided with control and test breakfasts as neasured during the third week
of the study, as described in EXAMPLE 2; 10FI GURE 4 shows the area under
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FIGURE 9 graphically illustrates the viscosity profile of various fiber

bl ends over tine under intestinal conditions, as described in EXAMPLE 8;
25FI GURE 10A graphically illustrates the increnmental changes in bl ood
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bread), white bread plus VFB100 or white bread plus VFB300, as described in
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gl ucomannan, xanthan gum and al gi nat e.3-As used herein, "glucomannan"
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i ngested. The proportions of glucomannan, xanthan gum and alginate in the
dietary conpositions are generally selected to produce a fiber blend that
has an initial viscosity that is palatable, but that increases in viscosity
substantially over a 15- to 60-mnute tinme period and that maintains or
increases in viscosity under gastric or intestinal conditions. As used
herein, the term"initial viscosity that is palatable” refers to a range of
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conpos?ti o g/"r{’dg")o@“?qn&ﬂ’i‘?%fb m 4 )6tt5?ﬁL’l é%&'ﬂﬂm@g%@‘%ﬁﬂg&?aﬂﬁ%na“@s as
from about a$,u88%1b abAR 804, (BB al@hath." BIBoARQAMb0§B¥nisOtha BeHPosRRWocoRprides OM
about 65%to about 75% or from abouﬂt 50% to about 80% or from about 50%
to about 7@dipcoblendhenmprizpgyiron pkavt A6Ue 2wy 86 “atud shoomnanag.afiem abougum
(such as fremaboith 240°%0) SRR AR7008 FEROBLARBY Y, Aobut 1784 Litghmtd, OF
from about %}oto ab%%t@,l@% or abolt 13% or abouqt. 170/(),/ g‘?\ﬁ“f r%%@ébout 5%
to about 30%msfengodinmat. éhe(wumphsitien fonamisesuuleb0nshesizabange 0Pok ebout 60 f r om
about %g % %1%31?%0 toutl g(? IneS I%bs% te e%%%?iin?gntsa&?ué g‘cZ%)f‘thel Avadik inem%l%sd tagent S
proporfions 0f gluconarman, xanthan gum and. aslpgl nat & 1'hthe dieta

conposi t i opgadaitiag ababiect70th glcustomann glacost mamitatiogityskididr a debighdtedl e

xant han, and.from about 13% to apout. 17% al gi.nate, . as descrijbed i.n EXAVPLES
1and 8. | R Seamaar e e BBk RoSR ShioaiCPEMma g s
gr anul at ed effAsivt 88 gd &f N blend (ha Btk it ibek BfeBll SorhispiYirdd MoRBSRop! si ze
enl argenent i n whi cﬁ smal | particles are gathered together into |arger,

per manent aggregates. G anul ation nmay he acconplished by agitation in

m xi ng equi pnent, by conpaction, extrusion, or globulation. The dietary

fi ber conpositions may be granul ated using various nesh sizes. The term
"mesh" refers to the size of the particle as determned by its ability to
pass through a screen having holes of 20 defined di nensions. The nmesh sizes
used herein are Tyler equivalents, as set forth in Table 21-12 of the

Chem cal Engi neers Handbook (5th ed., Perry & Chilton, eds.). The |arger




25 hunger and induce satiety by providing high viscosity in the
gastrointestinal tract. The blend of fibers maintains high viscosities
under both the acidic conditions of the stomach and the al kaline conditions
in the intestines. The dietary fiber conpositions of the invention further
assi st in the managenent of diabetic conditions by | owering blood glucose

| evel s. 30Anot her aspect of the invention provides food products conprising
an effectiye i i NNWeyr ¥ b S nnan,
xant han_ guli “AHE D 67 Bl HhR Sbal IPRSEO R P AT KRS Rl

di etary sufiphestent §%ot sheal 30%gWadedanats fol p tiseneeriodtrfgrtiensteducidhs ood

products ar rovi as..shak. r J TV Rl : QQdepr oduct s
of the i nvéﬁf%ﬁlﬁ "S%ﬁgﬁyi"zéh efs}l%é%ag S?ﬁlﬁag%)o {Ogﬁ A oﬂ%ﬁg%g@fljfj §ﬁrgﬁhg§’r{lr ome about 2%
t o about 2@tepfa).f rom about 5% to about 15% or from about 2% to about 10%

of a dietary fiber conposition conprising glucomannan, xanthan gum and
al gi nat &. Typi chl dnpther hepetio it ipradige trso metbod of prdhcing g utictaydibshs and

F0 8. gr arm OPOBUERETPRBBE Cories HoBUPoE BralAul AR Rt

mbodi t t he f £, | i 09 f
o diotary FOBPOEGRRRRPRENL R el EWEAMA BEnAROR SRR AN fonctlb ) ©

al ginate, afifRSGhA ?fgdadhmtg%&/%b&% 28vAfdabbut T0¥8 of Q0IEhi@ L B1eaE Sheifof tahe

invention may further contain additional conponents 10 such as proteins or
am no aci dmixiagnb geydataties dietarpifider, campcaiions , Inniomer ait®damuitse dicameibod ,
natural or artificial flavors, dyes or other coloring additives, and

preser VAt i Vierther Thveprisey gratulating e mixtyrgef siend8) pripg to step &bt linmited to,

thiamn, riboflavin, nicotinic acid, panthothenic acid, pyridoxine, biotin,
folic acid, vitamn Bl12, lipoic acid, ascorbic acid, vitamn A vitamn D,
vitamin E, and vitam n K AESCRIRTIQNEF THE PRAWRGE erm "vi t ani ns" are 15

cofactors and cenzynes such, as ,coen S . i an-ne ! hat es
CTPmy f T awin o ROR R R SRRy A o RBht R aleBkes T P, MERRRATRN
ni coti nam deccattembraesiipupbeoiicd as (it Eme becamt bettariudderstoahby esfelemeab eot i de

phosphate ( NA Coenzy. CoA ri doxal phaosphate,..bjpocytin, .
Dot r anjr oftl oy mEort b Ay koo BT i SrReeton Seiotip b oriienyiag g
1, 25- di hydgexyesowh&sinci ferol . The term "vitam ns" al so includes 20
choline, camtine, and al pha, beta, and_gamma carotenes. The term

"mi neral s" refgF§3¥%EﬂHBW§§WF§“§ﬁ3§E%ﬁ%é@?nhﬁFﬁp%P ﬁﬂﬂi?ﬁBmPPW§ym9§ﬁuired
in the hungfediighd (Vi o GlycBiic BQondd Bia |y bl gRiBbsSiIouN, aé BQBsibeAl iAC,

sel enium copper, 1odine, magnesi um phosphorus, chrom um manganese,

pot assi um E3xMPhE2| i ke, and mixtures thereof The mineral may be in the
form of,ja salt, [ L s Q) tsch mediude,

but argonot |inf?@%Q?ggﬁ¥?@gﬁgﬁﬁﬁﬁﬁg¥§§§ﬁgﬁ%“ég@gggﬁf?g%f§g§§1 ?ood such as
t hose knowandseHDEE sdyuds atamueckn@tand aveekd or isvigecty eravided ueith dest diregh@siski n

extract, beet red er...beta-carotene A cak.n t LE,

chl or ophyl Ic?ntglﬁalgpg%\fﬁ?@?klﬁeasaﬁﬁ i ec{(;fm c%ﬁ%{% 2usegm r?ngfer g%%%’s? ?oar% about
0.0% t 0o aboudan3+3%. tiiyhifieingditfe@hcds hep<toisadre odivpied by ewasterdkpendi ng on t he
saturation of t . 30Fl avors i.ncor.pgr.at.ed in.the.co siti.on y be
chosen 11 om synt TIRE Pinsatesh PLPRIToAr ST G BRPblrdt e DA oh Rsdlly o

oi I's, extragl sedioymmabiant weekloamdaseek Blinwetiscts padidéd With Sonted reaRfibi,nat | ons

t hereof. These_nay include, but are not limted t j npanmon,.qil, oil of

i nt or g7 eeSSHEEbERAMILEIZS Dt g exeeised paytentort Stn Pieationt Sidenisey ¥t us,
thyme oil, ,<6@dafe ih@afiedby an LRlrisOf nutneg, oil of sage, oils of citrus
fruits (including, but not [imted to, |lenon and orange) oil of bitter

al monds and caSE?@UBEBA gepkiggleilfustdier Siej prafeupestprivisial sglucosp resppiget i8d t o,
vanilla, c - . j j i i n,
orange. " gr ageuf pyidBE i o8] B4 (CRealRAM HMhid S bt bPTR

st r awbeélr y studgsgshlesarped Im EOEMIPYLE 2pl um  pi neappl e, and apricot. The anount
of flavoring may depend on a nunber of factors, including the organoleptic
effect desired. Flavors may be present in an anount rangi ng from about 0%
to about 10.0% dry wei ght based upon the dry wei ght of the conposition.
Exenpl ary food products of the invention are provided in EXAMPLES 2, 3, and
7. 10In some enbodi nents, the food prodycts of the invention do not include
bil berry extract, lutein, and/or taurine. Some enbodi nents of the invention
provi de food products containing | ess than 28 g of whey protein or |ess
than 8 9 g of fructose. Sone enbodi nents of the invention provide food
products containing nore than 0.9 g of mediumchain triglycerides. 15In a
further aspect, the invention provides nethods for preparing a dietary

fi ber conposition and nethods of preparing a food product conprising a



As described in EXAMPLES 9 and 10, and TABLES 28-31, the addition of a
lipid 30 or blend thereof to the various enbodi nents of dietary fiber
conpositions of the invention is effective to delay the viscous effects of
the fiber blend in water, which is useful to prevent choking during oral
adm nistration in a subject, while allowing for a high viscosity within a
short tinme under gastric conditions (in vivo conditions post-consunption).
The fiber blendg ﬁgﬁg 4§565& Lan 9P oMb ) relddeOrNNan,
from about 5@6to a ou%éi%gﬂéﬁﬁgs Xant han SUnfqgn ro&?a oufre Yot 0 about
30% (W W) aitgectsgirevides ‘d&smltrblaedadwpblaakfms asgeasired dwoartigathicd wepk of thaii s
enbodi nent _of th pid is defined as 5a substance such as a
fat, oil oFmﬁﬁf ﬁﬁﬁ?b E§%$Qﬂj#% al cohol but not in water. As used herein,
the terms "f at FE}URE' 8C | graphicaily Sibdtratag ﬁrecﬂmq:gaﬂtmﬂ ynsalil resporpe iis subjedts y

aci ds. enbodi nent. s he lipid for pse in the.conposition
conpri seés &F qﬁ a‘%#b%ﬁﬂﬁ%*gﬁ ‘E%ﬁ@?@?fﬁ6%8?n§n§§f$§ﬂggf’€%.g.
mlk fat, ngﬁ&mlﬁ@ymqunggnlnal f at (e g., Iard) or a vegetable fat (e.g
coconut 0|I cocoa butter, or pa moil). 10ln so odi nent.s, %@e i pi d

for use in the EW?P@?P}E‘@HW‘]‘ésgéte%lﬁheeEﬁSB%r@ldéﬁllm%‘ 10 LESROBSE JP SUFEDi | .
Such oils i, M&é@%m%ﬁ&abin& &t téaléfﬁstgas mEARRH Auhg the IAMOSER HFitho stlRB, M
kernel oil, ive ol l, flower oil, sunflower seed oil, flaxseed
(linseed) ob fescriwdin BRKAMNER Zonseed oi | peanut oil, wal nut oil, alnond

oi | gngre seed nd

bl ackcurar ant oi @éRn%g:éﬁ@%i@lfgwfle%ﬁé%gkéﬁesg@fg%rgﬂlélgi'll I%%%r Ogikélssa)%l 15 or
a mixture twheek @afid week 3 fotmmhwdéﬁlfﬁ)dsm%qdlnmﬁlﬁMldaslepomfﬁftrhe
conposition S0 tainin i l.ycerides, such as
coconut oi M Sra?%bkg $°aﬁﬁcf&§ﬁ%°eﬁutt g[&%fe]%g%}g% %%%J.‘S% lgl gl ycerldes in
purified form Fm{slom shobo the rapsat wdet the cdives &rrwoﬁﬁpbﬁdlabmnqdnsretpomsescabrrprl ses

an anount o ry.fiber m e (,VFB r om about
0015 o anisek ambFER 3 etk bhbas treane RERAMBRR T AT AR | i o

in the 1Bangﬁeaﬁ§+ﬁbo®1§@8/@ahpd1ﬁa@hﬁes DU dntcated BY mea@edmke in certain

enbodi nents the ratio of VFB to |lipid conprises, (in a weight to \gj%itght

ratio) 5:95: 10FBH/RBE: mephicaBy Hpstrates thy: chaegesn. peggnislpdy 78 @osubaf—‘ts
251 n sone ephodi-ABnks brééi&asﬂhp&aﬁpénédnber subjeBRdndt Qondtnfdi Nedn8l Blegtragty fi ber

conposi tion conprises from about 50%to about 80% (w w) gl ucomannan, from
about 10% tower. WZ@%QWMS@@W%WWPW from about 10%to about 20%

(w'w) al ginate. (gﬂ LevViohd Bes vi.ahdydior use
in the dietary FI%%I}Eg 05|t g@@%ﬁﬁﬁggggﬁtpgr out 60%to aélout §0%
(W w) gbuc dimerindistilléd waremipodescrded frOBZK AN At 20%(w/w) xant han gum and
i etary Tiber bFRaer SRt thaRirhe Shiosty puie bR SBIPABTRGIERES, 11e
about 70% (fsﬂvle\nn)ndgigaetﬁﬁamniamnsfasdmcabmhEDGQMPbEabout 17%(\N/W) xant han gum

d f bout 0 b 7V ti |
aood! wont O he Ptk o hrembtsaly dlskistsey f sk Srofile of wrigh AR MBRB SN o1 ur e

( VFB) Conp&inﬁxﬂﬂerﬁﬁfé’etgiammﬂﬂals dekaToed anENAMRIITIS; 17% al ginate, and a

medi um chain tri ceride ( at aratio of 53:47
embodi Aent s, thg?%‘%%ﬁa% gfqpbeﬁ CORpERst ‘?)W"’Teﬁ‘fe?tﬁ]eé‘ glg%glawssa}?f‘ér 5sof t

gelatin Cal%x%b‘ﬂn?en?%f*ﬁ Nptlﬁia'ﬂg_; af @%}&t@%hih%bh@f f09@|(§f1hlt@ brﬁhycﬁhtenbrea&%ldyat er,
as described in dietary L(EH)OSI tion conprising a

fi ber bl end/Fcﬁiﬁﬁuorwﬁgbmcbphla%ﬁ%OOAs@/éﬁtSaﬂaéauEXém ) gl ucomannan, from
about 5% to abo 30%
(w'w) alginate, ‘l*g;}]%ﬁ%{ol @”’eém sp f ofr:% hﬁ]?%?gmg? %&%@a@ﬁ%&e@%&&v@ﬁ%ﬁ)

manuf act ur éd pbgtpifamhslt blped @hl@psmgafteh greplinisat obh e:mialm’ iafgubieeth odth e dueadbed

her ei n,,.fol | owed h I re thereof), and

m Xi ng 3t0he t‘fef*%%ePtSﬁﬁ n%lma‘ﬁ§ %S %%(S(%gb caaltrrl)E/ oﬁo(l}%f producing a dietary
fi ber conpositi (F[GUREdeAcgraﬂh&xdlly ﬂlu&)@%ﬂhﬁn@rem\daﬂal ﬂmsgeeﬁn’omdod@nme eftert he
dietary fiber blen esc ed her e 15 in ded i.n food
products, diepfsnt |°§au§1 agWe Fyects 3 m.gH@OSY %&W@ﬁ&%ﬁ%éﬁiﬂﬁ Mdex of
the food progugh, orifucdasdinkiypd VIBIosANReESbddintEx A¥ipaRd 11 GURES 12 to 14,
the benefits of the dietary fiber corrp05|t| on are realized in various types
of foods, including without limtationgdrinks mxed with the dietary fiber
corrpositi on, granola, bread, rice, yogurt, cornflakes, turkey, nmargarine,
m | k. As described in EXAMPLE 13, the addition 20 of the dietary fiber

bl end reduced the glycem c index of all of the test neals tested. For
exanple, the addition of the dietary fiber blend to cornflakes, rice,
turkey, or yogurt resulted in a 26% 45% 24% and 9% reduction in the neal
gl ycem c i ndex, respectively, w thout reducing the palatability of the




15 conparison to normal subjects with low glycemc volatility), as neasured
over time in a subject. The Gycemic Volatility can be neasured using a
comerci ally avail abl e conti nuous gl ucose nonitoring system such as CGVS
M ni Med, Medtronic, Inc. Bl ood gl ucose levels in normal hunman

subj ects (non-obese, non-diabetic) are between 70 mml /L to 120 mmol /L,
with a low glycemc volatility (only very nmodest 20 fluctuations fromthe
average over a r S
denonstrated i nﬁé&)ﬁ%ﬁlﬂ 189-5)11 ?\I/i\lé&?l]ga %elt} frgljgl%éﬁ%ase gﬁeg%qmcp
25-30), anoh mis@wd@hb]oeétghlwba@@d trgrtmgntBM a D‘%@llt)e@ﬁ subjelgisovith theturgssed

“glycemc v t n conjll:)lf_{ rq@}i P@?g As shown in FI GURES
16A, 17A, ‘gl?fg( ku%fShSho‘ﬁ% rlljer&gﬂégsma% VO aI?lE I y}g[?%l{hree di fferent
obese subj ect s FIGS/REEEK ghiphiedliy|illastrates | tby edhange’ ireptyeedion gnde2 XGhholted..  As
described in EXAMPLE .16 and il |l RES.16B 178a 1 t he
present5e| nSANRETBRLOn X, 2 ‘%?86%‘? O&W%IF%%WPSJ ng iEHEA0E dgfﬁgj gétgﬁhaw ng

i ncreased gBé@@ﬂVEB\é@ldagchbédMBMAMPﬂEdQet ary fiber blend (VFB) conprising
from about 48% t o _about QO%éV\I/W) gl ucomannan, from about 5%to %lbout 20%

(wWw) xanthan KIFURENS epphicallygilpstitss dhp A i (100 AFh Agshmsal with p

effective LamEiRGUPE of WB%%%px%Qmﬁ#@j{ 86k avaitiblC &nbdhyNaled! dxptdsstdas tkonpar ed
to the pre-treatnent baseline cemc voI atilit I¥or exanpl e, as shown in

FI GURE 165Me|m E5RM. 178 dawnpp B, adfifien of IR e sernfllion, Hiep, twkasg of

VFB peig e 0 o Az or at
| east 1129%4 br )%gmjt ycrttaerﬁl‘lq%é\?o B%;/Q\;\quég?g%%gdﬁ% t peagS %Elils
| evel s redmhepbrd;e:nt Mt@mﬂ@&ewnd)iﬂtbﬁ Gr ﬁE cutRBakya snd tieqmeals W@Q‘deéﬁ@éfﬁﬁ ve and

 ound o, DB BRIy LOARR: RO ODIOCT et S flapu ol i er dosort bec
fol |l owi ng equat FIGURE 14 g[(aﬁn&allyﬁllustﬁ&s(t& gly&iﬂ)xc @ulzx foreackEdest ﬁ*)eall witloor Wher e

Che ti mo. b O BB ESHOHat SRAL0 Setka At Ao CUR R B Ah bl ood

gl ucoses| ei»@ﬁhcdd&h@%ﬁ}&bthﬁ:dmb&( bhal EHViraiilas, $v1ﬂ1h@atisﬁwl§rt s@@ﬁdﬁﬁi rdahamls gl ucose
| evel in normal subjects, which, in nost cases, h is.the

hi ghest nofbgTves é‘é‘ifpﬁﬂtléf'éo%% theovigpe ioh HaRkal us§@|bfpe<9t0901)vvrﬁs escibedn b ¢
cases, is ExQ e {4 The Gvi equation shown above (Eq. 1)
descrlbes t he slggf of a CGVS graph and provides a neasure of speed and
frequency of thdGURRElUahPEhse ofepighatve| ¢haEBEUS nglycesabneritorizze BYSEEMi ven
time perio [ m c
vol at 11ty &G A EREEMnE N LHEhE SAHLGRN n Bk AR AT Can
be 20 2al covaed-hoorpesnd; or nore nornmal i ndivi dual S (non-di abetic and

nor mal wei ght) I e v1 e val ue
can be conpar edﬁl{a}éﬁ{%%%ﬁo vafllge&}dgo%%% 0¥% %%e%I qor% 91% 5 SUE)E& {Ig[}%?val ue
fromthe tﬁﬁ:ﬁsuﬁddtqvelcatzzt-hairpeﬁodm&ms@dnasmmmﬁ%}@dseﬁme)t he reference CGvi

val ue fromthe alue| |cat|v i ncr.eased glygemc.
volatility in té@lﬁ%@ﬂ’c@ %iog’ét %f’ﬁg bﬁeoﬁ‘ig‘f‘f’gvxﬁga@gv g ™2) is a
nmeasur e of FIG@RH&G&iaﬁ&CBEW@Jksbf&ﬁGu@t%MWFHMO&BQ’H&)QI]S outsi de the nornal
range ée g., above 120 mmpl /L and bel ow_70 ver a

P
given £ me per i OFVRL T ehavasa GO0 expal & 4 ’gnom‘?lﬁtlﬁ)tiﬁé{‘]'?j%%ﬁ@@ﬂe?aé‘é‘§ d

gl ycem ¢ vglgtisuidodr pdridd pROBIOSERARENIRM YEBI(bdsBgheyet hod, the Gv2 can be
calculated for one or more nornal individuals (non-di abetic and nor nal

wei ght) to obt aFlFUREYIB rshews enEEND| grablader theesame sykiecs r B shepudncan be
conpared t in a G2 value fromthe
test subj eg%é['?ﬁE@%éﬁ?ﬂnﬁ%%kégg&gg&g%%#p%g?ml %gﬁeference Gv2 value is

i ndi cative of |F1K3{§?a&é8:ﬁ ghdvyﬂcemﬁetaah ifgi & yori-giabetie splgett (HUBP)eweasured I n
sone eghodi ments n cludes (a) neasuring a
subj ec?va f)ﬂerg r?Pr e&8u£B§ tﬁgc?gténe%o\ﬁllt wgr{%asgl;l/ns?em for a designated tine
peri od to deterRICURE h&B vaseb i NE QNS cahplc foroktmt kdnid wulgéct t ie2(s yhgvactin and
(b) admnistering a effective_dosage. of 0._fihe | end to the subject,

t he fiber EF%%%W%F%?W&*FPBFH“& Pﬂonﬁ%’F#o(léﬂgE@a 0% (W w) gl ucomar nan,
from about 5% to about 20% (w w) xanthan gum and from about 5% to about
30% (ww) alginate for a tine period effective to reduce the glycolic
volatility of the subject as conpared o the baseline glycolic volatility
measured in step (a). The baseline glycolic volatility neasurenents nay be
determ ned using the continuous glucose 15 nonitoring system using the GO
equations (Egq. 1 and/or Eq. 2) as described above. The conti nuous

gl ucose nonitoring systemmy be used for a designated tinme period
sufficient to determne the glycolic volatility, such as, for exanple, at

| east 12 hours, at |east 15 hours, at |east 24 hours, or longer. The



I n sone enbodi nents, the dietary fiber blend conprises about 70% (w w)

gl ucomannan, from about 13%to about 17% (w w) xanthan gum and from about
13%to about 17% (ww) alginate. 10l n sone enbodi nents, the dietary fiber
bl end further conprises at |east one lipid or blend thereof, wherein the
i pid or blend thereof conprises at |east 20% w w of the total dietary

fi ber conposition. In one particul ar enbodi nent, the dietary fiber

Dl end compr ses L0381 UE T oM BB AT AP Speflye o um

herein, t hdiabéﬂidﬁubﬁcﬂﬂ&ﬂﬂ%) mmneledrehﬂmn’emftﬂatoaf gymomamydlma(hmhmea,n subj ect

with increased atily toan nondabetlc
non- obese and nglrﬁéig'\%l;e % ch g&%}(%g{apgpn%}ﬁe 5 ?%PS%%&) th% %36 f or
eﬁarrpl e, O\éﬁ_aﬁ-g@b;&ibtsubygasﬁas\&bﬁi FIGURED] B0} ?oeés EJ/I ali@ﬁbﬂflﬂlé)gl gwemicrmmxzﬁetso)
obese non-di abeti c _subj ec on a over

di abeti e subj ecFIGURE 1o¢ %“ﬂ‘”%&né&g@o&fip}’ré’r’(?’éa %’l@uﬁé’fﬂﬁ%‘b nga B abf%‘f)ect of

the i nvent isghedpiD: PR6 t& eeéu&leﬁtmaqﬂ@a Ahicahel ihSexah@susaiR).ect having a
baseline glycolic volatil 1\g’geak gl ucose | evel s exceedi ng 120 nol /L

and wher ei n’ t r e BIGHERE IQJPtShOWEheCﬂ graph Ower af?ébh‘alégae@%(fmﬂyéﬂawﬁee%@sau lity
to a peak g %g%g&%ﬁg@%ﬁ@&% ﬁié%riﬁ)idda a ngog.lﬁ%&rdtm% eSO 25 and

shown in FI I'n somg e ment s e met hod of this
aspect of the |EW@MMV$@CM%BII Oveeat24é10dlmﬂlftonbﬁe@wsgdm@eeet

220 mor OandsarePErRE AR e PE BB R oS TS G Veol i c

volatility to aFp&EREQOBGchses 4 EGRIS QabloWezaaM}nh# period Srodethe sarhediabatic EXAMPLE

mor oty 111 R0Fd e s BEGORBATA 10N COMER AV IR ¢80 SERReTd R Ehe

i nvention, but should not be CD[ES‘MLIBHIIBSOHIMION he i nventi on EXAMPLE 1
Thi s exanple describes the selectjon of, fihers i an exe Iar dietary

fiber 5 conposi (% GRS Rk hedinventior provides disery CBP’@H%] PriRRECh

provi deg degfdcﬁﬁ‘xlﬂﬁlﬁnvkéfﬁ%' Pan@f dr ﬁ&aur)%easeaafekeﬁﬂ o-gﬁiastnarﬂltaeswfa@ho a
condi ti ons. formu t|n B, the main objective was to produce a

fi ber bl endV#ﬁépluhblﬂlﬁaliYn@beea@@ B1L.9) b@eéﬂ@%@%ﬁﬂéﬂﬂmﬁﬁ? gHICaES- t o
60-m nute trkmepﬁ{%)?%xhﬁﬁ’c?l?@hmgﬁ ARV RO L ididd ghibethst aewu?pl £ if Abstt he

initial viscosity ber end to be thinner and 1 he maxi mum
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ingested. The proportions of glucomannan, xanthan gum, and alginate in the dietary
compositions are generally selected to produce a fiber blend that has an initial viscosity

that is palatable, but that increases in viscosity substantially over a 15- to 60-minute time
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period and that maintains or increases in viscosity under gastric or intestinal conditions.

As used herein, the term "initial viscosity that is palatable” refers to a range of viscosity

from about 1 centipoise to about 3,000 centipoise. Liquids with a viscosity of greater than

about 3,000 centipoise are difficult to ingest and are therefore considered to be

5 npon-palatable. As used herein, "initial viscosity" refers to the viscosity of the dietary

composition in a 100-fold (w/w) excess of water at a temperature between about 4°C to

about 25°C, for example, between about 16°C and about 25°C, or equivalent conditions.

"Viscosity under gastric conditions” refers to the viscosity of the dietary composition in a

70-fold (w/w) excess of gastric fluid at a temperature between about 16°C and about 25°C,

10 or equivalent conditions. "Gastric fluid" refers to a solution having a pH of about 1.2 that

is made by dissolving 2.0 g of NaCl and 3.2 g of pepsin in 7.0 mL of HCl and sufficient

water to make 100 mL (see United States Pharmacopoeia). Gastric conditions may be

simulated by adding 10 drops of phosphoric acid to 200 g of distilled water. "Viscosity

under intestinal conditions" refers to the viscosity of the dietary composition in a

15  70-fold (w/w) excess of simulated intestinal fluid at a temperature between about 16°C

and about 25°C or equivalent conditions. "Simulated intestinal fluid" refers to a solution

having a pH between about 7.5 and about 8.0 that is made as follows: 6.8 g of monobasic

potassium phosphate is dissolved in 250 mL of water and mixed; 190 mL of 0.2 N NaOH

and 400 mL of water are added. This is followed by adding 10.0 g of pancreatin, mixing,

20  adjusting the solution with 0.2 N NaOH to a pH of 7.5+ 0.1, and diluting with water to
1,000 mL (see United States Pharmacopoeia).

In some embodiments, the dietary fiber composition has an initial viscosity of
between about 1 centipoise (cps) and about 3,000 cps (such as from about 200 cps to about
1,000 cps or from about 400 cps to about 1,000 cps). In some embodiments, the dietary

25  fiber composition has a viscosity under gastric conditions of between about 600 cps and
about 5000 ¢ps (such as from about 1,000 cps to about 5,000 cps or from about 1,000 cps
to about 3,000 cps) after about 30 minutes. In some embodiments, the dietary fiber
composition has a viscosity under intestinal conditions of between about 1,500 cps and
about 8,000 ¢ps (such as from about 2,000 cps to about 6,000 cps or from about 2,500 cps

30 to about 6,000 cps) after about 30 minutes. In some embodiments, the dietary fiber
composition comprises effective amounts of glucomannan, xanthan gum, and alginate to

~ produce an initial viscosity of from about 1 to about 3,000 cps and a least a three-fold
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increase in viscosity within 15 minutes after ingestion by a mammalian subject, as
described in EXAMPLE 1.
The proportions of glucomannan, xanthan gum, and alginate in the dietary fiber
compositions may be from about 48% to about 90% of glucomannan (such as from about
3  60% to about 80%, or from about 60% to about 90%, or from about 65% to about 75%, or
from about 50% to about 80%, or from about 50% to about 70%, or about 70%), from
about 5% to about 20% of xanthan gum (such as from about 10% to about 20% or from
about 11% to about 13%, or from about 13% to about 17%, or about 13%, or about 17%),
and from about 5% to about 30% of alginate (such as from about 10% to about 20% or
10 from about 13% to about 17%, or about 13%, or about 17%). In some embodiments,
proportions of glucomannan, xanthan gum, and alginate in the dietary compositions are
about 70% glucomannan, from about 13% to about 17% xanthan, and from about 13% to
about 17% alginate, as described in EXAMPLES 1 and 8.
In some embodiments, the dietary fiber compositions are granulated. As used
15  herein, "granulation” refers to any process of size enlargement in which small particles are
gathered together into larger, permanent aggregates. Granulation may be accomplished by
agitation in mixing equipment, by compaction, extrusion, or globulation. The dietary fiber
compositions may be granulated using various mesh sizes. The term "mesh" refers to the
size of the particle as determined by its ability to pass through a screen having holes of
20  defined dimensions. The mesh sizes used herein are Tyler equivalents, as set forth in
Table 21-12 of the Chemical Engineers Handbook (5% ed., Perry & Chilton, eds.). The
larger the granulation (i.e., the smaller the mesh size) of the dietary fiber composition, the
longer it takes for a desired viscosity to be attained, as shown in EXAMPLE 1. In some
embodiments, the dietary fiber composition is granulated using a combined mesh size by
25  separating granulated materials by their particle size, then recombining the particle-size
separated granules to give the desired viscosity profile. For example, a combined mesh
size 0f30 to 60 is obtained by combining granules of 30 mesh (about 600 microns),
granules of about 40 mesh (about 400 microns), and granules of about 60 mesh
(250 microns).
30 The dietary fiber compositions of the invention are prepared in a form suitable for
oral use according to any method known in the art for the manufacture of oral
compositions. For example, the dietary fiber compositions may be prepared as tablets,

troches, lozenges, aqueous or oily suspensions, dispersible/dispensable powders or
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30 Another aspect of the invention provides food products comprising an effective
amount of a dietary fiber composition comprising glucomannan, xanthan gum, and
alginate. The food products of the invention may be dietary supplements or meal

replacements. In some embodiments, the food products are provided as shakes or
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conpeting conmmercial fiber in a snoothie is presented in TABLE 4. Five
grans of fiber were added to a snoothie m x (see EXAMPLE 6 for conposition
of exenplary snoothie) and 350 g of distilled water was then added. TABLE

SR MG NG R I R LT R
45 60 90 VEByA5ioh ad & AR ootk D%, or from about 5% to about 15%, or from about
2% to about 10%) of a dietary fiber composition comprising glucomannan, xanthan gum,
and alginate. Typically, the food products comprise between about 2 grams and about 15
5  grams of the dietary fiber per serving (such as between about 3 to 8 grams or between
about 3 and about 6 grams per serving). In some embodiments, the food products of the
invention comprise about 9% (w/w) of a dietary fiber composition comprising
glucomannan, xanthan gum, and alginate, as described in EXAMPLES 3 and 7.
The food products of the invention may further contain additional components

10  such as proteins or amino acids, carbohydrates, lipids, vitamins, minerals and cofactors,
natural or artificial flavors, dyes or other coloring additives, and preservatives. The term
"vitamins" includes, but is not limited to, thiamin, riboflavin, nicotinic acid, panthothenic
acid, pyridoxine, biotin, folic acid, vitamin B12, lipoic acid, ascorbic acid, vitamin A,
vitamin D, vitamin E, and vitamin K. Also included within the term "vitamins" are

15  cofactors and coenzymes such as coenzymes include thiamine pyrophosphates (TPP),
flavin mononucleotide (FMM), flavin adenine dinucleotide (FAD), nicotinamide adenine
dinucleotide (NAD), nicotinamide adenine dinucleotide phosphate (NADP) Coenzyme A
(CoA) pyridoxal phosphate, biocytin, tetrahydrofolic acid, coenzyme B12, lipoyllysine,
I1-cis-retinal, and 1,25-dihydroxycholecalciferol. The term "vitamins" also includes

20 choline, carnitine, and alpha, beta, and gamma carotenes. The term "minerals" refers to
inorganic substances, metals, and the like, required in the human diet, including, but not
limited to, calcium, iron, zinc, selenium, copper, iodine, magnesium, phosphorus,
chromium, manganese, potassium, and the like, and mixtures thereof. The mineral may be
in the form of a salt, an oxide, or a chelated salt.

25 Coloring agents include, but are not litnited to, titanium dioxide and dyes suitable
for food such as those known as FD&C dyes and natural coloring agents such as grape
skin extract, beet red powder, beta-carotene, annatto, carmine, tumeric, chlorophyll, and
paprika. The amount of coloring used may range from about 0.0% to about 3.5% dry
weight of the total composition, depending on the saturation of the color.

30 Flavors incorporated in the composition may be chosen from synthetic flavor oils
and flavoring aromatics and/or natural oils, extracts from plants, leaves, flowers, and
fruits, and combinations thereof. These may include, but are not limited to, cinnamon oil,

oil of wintergreen, peppermint oils, clove oil, bay oil, anise oil, eucalyptus, thyme oil,
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and 7.

10 In some embodiments, the food products of the invention do not include bilberry

extract, lutein, and/or taurine. Some embodiments of the invention provide food products
containing less than 28 g of whey protein or less than 8.9 g of fructose. Some embodiments
of the invention provide food products containing more than 0.9 g of medium chain
triglycerides.

15 In a further aspect, the invention provides methods for preparing a dietary fiber
composition and methods of preparing a food product comprising a dietary fiber
composition. In some embodiments, the methods of preparing a dietary fiber composition
comprise the step of combining effective amounts of glucomannan, xanthan gum, and
alginate to produce an initial viscosity of from about 1 to about 3,000 centipoise and at

20 least a three-fold increase in viscosity within 15 minutes after ingestion. In some
embodiments, the methods of preparing a dietary fiber composition further comprise the
step of granulating the dietary fiber composition.

In some embodiments, the methods of preparing a food product comprising a
dietary fiber composition comprise the step of adding an effective amount of a dietary

25  fiber composition comprising glucomannan, xanthan gum, and alginate to a food preduct.
The food products of the invention may be consumed once or several times a day.

In another aspect, the invention provides methods of reducing the initial viscosity
of a dietary fiber composition comprising glucomannan. In some embodiments, the
method includes the step of granulating the dietary fiber composition comprising

30 glucomannan to produce a composition that has a reduced viscosity. In some
embodiments, the dietary fiber further comprises xanthan gum and/or alginate. In some
embodiments, the method includes the step of adding an amount of alginate to the

composition comprising glucomannan effective to reduce the initial viscosity of the
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composition, while allowing the composition to increase in viscosity over time, such as
after a period of about 120 minutes.

Yet another aspect of the invention provides methods for promoting satiety,
promoting weight loss, lowering blood glucose levels, or lowering blood cholesterol levels

5  in a mammal. In some embodiments, the methods comprise administering to a mammat
an amount of a dietary fiber composition effective to promote satiety in the mammal,
wherein the dietary fiber composition comprises glucomannan, xanthan gum, and alginate.
In some embodiments, the methods comprise administering to a mammal an amount of a
dietary fiber composition effective to promote weight loss in the mammal, wherein the

10  dietary fiber composition comprises glucomannan, xanthan gum, and alginate. In some
embodiments, the methods comprise administering to a mammal an amount of a dietary
fiber composition effective to lower blood glucose levels in the mammal, wherein the
dietary fiber composition comprises glucomannan, xanthan gum, and alginate. In some
embodiments, the methods comprise administering to a mammal an amount of a dietary

15 fiber composition effective to lower blood cholesterol levels in the mammal, wherein the
dietary fiber composition comprises glucomannan, xanthan gum, and alginate.

Exemplary dietary fiber compositions for use in the methods of the invention are as
described above. The dietary fiber compositions may be administered in any form. For
example, they may be administered as capsules or they may be administered in a food

20  product.

Exemplary methods of the invention are described in EXAMPLES 2 and 3. As
shown in EXAMPLES 2 and 3, the methods of the invention produce significant increases
in insulin sensitivity, reduce body fat, and promote satiety and weight loss.

In another aspect, the present invention provides a dietary fiber composition

25  comprising a fiber blend comprising from about 48% to about 90% (w/w) glucomannan,
from about 5% to about 20% (w/w) xanthan gum, and from about 5% to about 30% (w/w)
alginate, and at least one lipid or blend thereof, wherein the lipid or blend thereof
comprises at least 20% w/w of the dietary fiber composition.

As described in EXAMPLES 9 and 10, and TABLES 28-31, the addition of a lipid

30  or blend thereof to the various embodiments of dietary fiber compositions of the invention
is effective to delay the viscous effects of the fiber blend in water, which is useful to
prevent choking during oral administration in a subject, while allowing for a high viscosity

within a short time under gastric conditions (in vivo conditions post-consumption).

-14-



- 24- TABLE 7 conpares the viscosity profile of VFB (70%

gl ucomannan, 13% xanthan gum and 17% al gi nate) conpared wth the
comercial fiber under intestinal conditions. Two grans of fiber were added
to 200 g of intestinal fluid. Intestinal fluid was nmade by dissolving 6.8 g
of nonobasi ¢ potassi um phosphate in 250 nL of water, m xing, and 5 addi ng
190 mL of 0.2 N NaOH and 400 nL of water. Ten grans of pancreatin was

added, fol | owedriRynte: %idag o@ﬂ@nﬁdg Wik Bbut BE%Phl abbhthodds ’@VM) Nadotnhghad, pH of

7.5 0.1. The solution was diluted with water to (United States
Phar macopoBp@)zbout 5% to about 20%p(y/y) ¥antiign Zups pad fresp a%?qt 878 ﬁb%‘ Peedv6Y) VFB and
Commrer ci al 515nbRfis dRidesudrat estinal Conditions Vi scosity

(centipoise) at Different Tine Points (mnutes) 3510152025304560 VFB
Commer ci al  Fi bets g6 accadassovtnBsembsdosnt #iybe Bvegoo. 2Brd igdsined 2600

41000 3@00 r@&?&fl &?9 \9%%5%781%%?@& 00 Bisdot 5 i% @cohol bl En Srabel, ”R%ﬁi$§2 the

viscosity pro I"'uconannan, xant han gum and
al gi nat e) baepahettrms " mnda"cukﬂ arrarsed @lerdhahgnablyradeé pommse§mymaids condi ti ons.

v oL o SRR o, 8L R UBLR SR AT e ™

i ntestinal frtﬂxluhaiglwcdnbleﬁﬂlgaxﬁﬂiaﬁlryTﬁBhg Bnlk\ﬂztshmr fa]), Bat m‘fnnhlefa((@rg:;&mﬂ);on of
VFB and Conmerci Fi._ber in Snmot hi nder |.ntestinal Conditions
Vi scosity ?%Y%F%@% B COSPRH G e ﬁBPﬂ’E“s"eﬁm nutes) 3510152025304560
10 In some embodiments, the lipid for use in the composition comprises an edible oil
or a mixture of oils. Such oils include vegetable oils (e.g., canola oil, soybean oil, palm
kemel oil, olive oil, safflower oil, sunflower seed oil, flaxseed (linseed) oil, com oil,
cottonseed oil, peanut oil, walnut oil, almond oil, grape seed oil, evening primrose oil,
coconut oil, borage oil and blackcurrant oil); marine oils (e.g., fish oils and fish liver oils),
15  or a mixture thereof.

In some embodiments, the lipid for use in the composition comprises oils
containing medium-chain triglycerides, such as coconut oil, palm kemel oil and butter or
medium-chain triglycerides in purified form.

In some embodiments, the dietary fiber composition comprises an amount of

20 dietary fiber mixture (VFB) in the range of from about 0.01% to about 80% of the total
composition (w/w/) and an amount of lipid in the range of from 20% to about
99.99% (w/w). For example, in certain embodiments the ratio of VFB to lipid comprises,
{in a weight to weight ratio) 5:95; 10:90; 20:80; 30:70; 40:60; 50:50; 60:40; 70:30; or
80:20.

25 in some embodiments, the dietary fiber blend for use in the dietary fiber
composition comprises from about 50% to about 80% (w/w) glucomannan, from about
10% to about 20% (w/w) xanthan gum, and from about 10% to about 20% (w/w) alginate.

In some embodiments, the dietary fiber blend for use in the dietary fiber
composition comprises from about 60% to about 80% (w/w) glucomannan, from about

30 10% to about 20% (w/w) xanthan gum, and from about 10% to about 20% (w/w) alginate.

In some embodiments, the dietary fiber blend for use in the dietary fiber
composition comprises about 70% (w/w) glucomannan, from about 13% to about

17% (w/w) xanthan gum, and from about 13% to about 17% (w/w) alginate.
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| ow-fat diet that is supplenmented with a blend of highly viscous dietary
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Men <0.9 nmmil/ 1, wonen < 1.2 mm 1 Triglycerides: 2.3-4.5 mmpl/1 O her Absence
of coronary heart disease, visceral obesity, not taking nedications for
hyper gl ycem a, hyperlipidem a or hypertension, |less than 2 al coholic

dri nks/ day, non-snokers TABLE 1. Participant Profile Paraneter Mean Age
Body Mass Index Waist to Hip Ratio Baseline Profile 55 4 years (range:

46-61) 28 1.5 kg/n2 Men: 0.98_ 0.2 ist: 96, .12 Wnen. 0.9 0.4
(wai st: 87 crepy. By *’cr, and g}arggggfp)eﬁxempléy%}%l rf'PI?b'H‘,lu“éi gc{?glpéngl?tf I1&5:?ude,1b1.1t
pl acebo- contd Rk limkttORS Hﬁéﬁ&ﬁﬂ@&hﬂﬁt drluek,| gk fuiees, Boupe EliclodiBg dFy so8p indids),

participants consunmed the tional Chol esterol Education Program?5
Ther apeut i dietdry supplementshadgewolisC) diet. The experimental phase of the

study consi sted i . r X ted by a
S ek vachou: Tk sy BHGEAB i, e YRl b"GERIRAR pRiSo RERAGA

irst treatnent
peri od, 5sulFiegtasy wetablermaetbahl Forasginglse thetdietarly tfiber bigndmay dedeked il thpe
vi scous fi her, bl en V| . e r - he second
t reat nent %‘%dl ) ,““gérg‘? Eg%ﬂﬁg%dt%%m@%é&g g%@ggg%@ggggig ﬂg\/rg{ee%{)%d I"’e;rg{clrc\i/i/eek 3, 10

participants came ;hondNgspelil MheC pRRLh CRRGHOE brévil@Sh MEthaOBE rr@ducﬁgemlsf ast,
and post prandi al glucose and insulin were assessed along wth body wei ght

and % body giyakmicAloldtiiey iaguhjectrig nasicthenef, ofmyetly adrestenrertd sie spbjectad,
participants were tested for glucose and insulin concentrations at 0, 30,
45, 60, 90 neddbereafrifiied®lomd sompssiag frem ahoutd8ho torabewHOP oW/} BliRIBANAL, | nsul i n

sensitivity was cal cul ated_as previously descgr.i be uda Fronzo,
D1 abet 8 Cr Bunies Moot 10067 TEoM Kt R oReRRer T By JBF PR e
interactanc?. Fut rex-5000) at week 0 and week 3. 3. TEST BREAKFASTS

In a crossé@ ™ Yesi gn, participants with reduced insulin sensitivity and
t he met abol i c s{heMyremivcVeladlsi gfeedtot the collrstine ofineraged drdquericl yf dbetr ol | ed

diet enriched 20 wi.th either, 0.5 00. kca i.gh Vi SC i ry fiber
(VEB, *res: e sriubm. Gie i oae B & mss 8 (ot Yoeth FOHE soBhAY |
over two 3-tieekpderdvects anSripalr Bloed dugar I&claekinvassod uilyqati¢ odlatilitye (imont r ol
br eakf ast consi sted of 49 lgljfgf V\/_ne%t%bran _cooéi,ﬁs 5%’&‘% of , bran fl akes, 250
mL of 29 ni9omPansen tenerms syRietevith Jeve slyecmpic yplatiliph a5 meanued vy UBE B8 ¢ ViR
cooki es (cqptRétni e aPREeRX RISy bRVOHYRRedsiR8Sing? 2 %eonifdr6iaigy avhilabled
nutrient 25 profile of” about 6% protein, 14%fat, 60% avai| abl e

car bohydr atcestinupusglhiepsp mogiieying sgsiempiush oy €PMSadingMpd, Medtoniedac. 250 m 2%

mlk, and 8 g OfBé(Sth; g1t‘agoseﬁﬁxge1§ wnsﬁx%aﬁfuﬁﬁhssuwﬁgg (i[ngﬁze@ése,r hén-@sbibpasnt i cal
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RESULTS 51. RHEQOL Tabl shoys the.viscosi of five different
vi scous sol Tht% S‘f%% - (oesh as? %&#ﬁg?’%d%oe’g?ebs}% Ih%ea]sffdtnélry “pienc ??tﬁ/ﬁ%)(l.n
Measur ement@n@phridoieo el ambjsoay.eAl sloem i FIGUBESQKA| E1Al auil $84M¢E bascline
(M ddl eboro, Massachusetts ) on.a 1% solutiqn a 24-& S .usin n F"
spi ndl e at ?éy%eﬁ’é%lr"o{‘;ﬁﬁ@ Gf thee MPH{E o Sepé‘ﬂbjgcé%&?ﬁ% pe E’Lﬁ’oﬂréuﬂ%‘éqﬂ@lasn of
three of;5 10:x08¥ifhg 10D RIrhdIIONEs §BShed if BRIANDPLIS €6 dnd illustrated in FIGURES 168,
17B and 18B, the present inventors have discovered that treatment of obese subjects
having increased glycemic volatility with a dietary fiber blend (VFB) comprising from
about 48% to about 90% (w/w) glucomannan, from about 5% to about 20% (w/w) xanthan
gum, and from about 5% to about 30% (w/w) alginate, is effective to reduce the obese
30  subject's glycemic volatility as compared to the pre-treatment baseline glycemic volatility.
For example, as shown in FIGURE 16B, FIGURE 17B and FIGURE 18B, after treatment
with 5g to 15g of VFB per day over at least a 4-week period (such as at least 5 weeks or at
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2. LYCEM C RESPONSE 15FI GURE 1 and TABLE 14 show t he effects of

adm nistering 3 g of various sources of soluble fibers and VFB adm ni stered
on the glycem c response to a 50 g oral glucose |load. The control is a 50 g
oral glucose |oad alone. TABLE 14. Effects of Different Sol uble Fiber
Sources on Area Under the Curve d ucose Response Control 113 Phyl |iunil00
Xant han81 Konj ac 98%80 VFB39 3. APPETI TE CONTROL: 5FI GURES 2A-B and Tabl e 15
show a conpari son of su ective appetite bef ac

bedti ne sniékt Gvegsbithe ?ﬂnlﬁéfélé‘ug |‘ﬁass‘i§ﬁ']‘°8% 'gpq‘e g’éﬂseaﬂaﬁlf {Tg'écted we
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Week 0 Week 3 Week O

5 le= Z

ltoi

(Eq. 1)

&—%41
L=t

Grp= 3 (B; - BL)-|B; — BL|+|B; - BU|+(B; - BU) Ea.2)

1toi 2t

‘Where
B; is the blood glucose level measured at any given point by the CGMS

t, is the time at which Bi is measured

10 tis the total time during which blood glucose level is measured by the CGMS
BL is the lowest normal blood glucose level in normal subjects, which, in most cases, is
70 mmol/L
BU is the highest normal blood glucose level in normal subjects, which, in most cases, is
120 mmol/L.

15

The Gvy equation shown above (Eq. 1) describes the slope of a CGMS graph and

provides a measure of speed and frequency of the fluctuations of blood glucose in a
subject over a given time period. An increased Gv, value is indicative of increased
glycemic volatility in the subject. In some embodiments of the method, the Gvy can be

20  calculated for one or more normal individuals (non-diabetic and normal weight) to obtain
a Gv, reference value and the Gv reference value can be compared to the Gvy value from
a test subject, wherein a Gvy value from the test subject that is increased as compared to
the reference Gv; value from the reference value is indicative of increased glycemic
volatility in the test subject.

25 The Gv, equation shown above (Eq. 2) is a measure of the magnitude of blood
glucose fluctuations outside the normal range (e.g., above 120 mmol/L and below

70 mmol/L) in a CGMS graph over a given time period. An increased Gv, value is
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Week 3 Wek 0 Week 3 VFB Treatnent MEAN -2.18 -1.55 -1.64 -1.45 -2.18 -1.36
0.09 0.00 SEM 0.23 0.16 0.20 0.21 0.12 0.20 0.25 0.27 Control MEAN -2.36

62.209 -1.55 -1.73 -2.09 -2.00 0.36 0.27 SEM0.20 0.25 0.16 0.19 0.21 0.23
. 24

indicative of increased glycemic volatility. In some embodiments of the method, the Gv,
can be calculated for one or more normal individuals (non-diabetic and normal weight) to
obtain a Gv, reference value and the Gv, reference value can be compared to the Gv,
value from a test subject, wherein a Gv, value from the test subject that is increased as
S compared to the reference Gv, value is indicative of increased glycemic volatility in the

test subject.

In some embodiments, this aspect of the invention includes (a) measuring a subject
with a continuous glucose monitoring system for a designated time period to determine the
baseline glycolic volatility of the subject; and (b) administering a effective dosage of a

10 fiber blend to the subject, the fiber blend comprising from about 48% to about 90% (w/w)
glucomannan, from about 5% to about 20% (w/w) xanthan gum, and from about 5% to
about 30% (w/w) alginate for a time period effective to reduce the glycolic volatility of the
subject as compared to the baseline glycolic volatility measured in step (). The baseline
glycolic volatility measurements may be determined using the continuous glucose

15  monitoring system, using the GO equations (Eq. 1 and/or Eq. 2) as described above.

The continuous glucose monitoring system may be used for a designated time
period sufficient to determine the glycolic volatility, such as, for example, at least
12 hours, at least 15 hours, at least 24 hours, or longer. The glycolic volatility of the
subject after treatment with the fiber blend may also be determined using the continnous

20  glucose monitoring system, using the GO equations (Eq. 1 and/or Eq.2) as described

above.
In some embodiments, the dosage of the fiber blend is from at least from 5.0 g to
15.0 g VFB per day or greater, such as from 10.0 to 15.0 g VFB per day (e.g., 5.0 g/day,
6.0 g/day, 7.0 g/day, 8.0 g/day, 9.0 g/day, 10.0 g/day, 11.0 g/day,12.0 g/day, 13.0 g/day,
25 14.0 g/day or 15.0 g/day). The fiber blend may be administered as a powder stirred into a
liquid, in a capsule, or sprinkled, baked or mixed into a food product, as described herein.
In accordance with the methods of this aspect of the invention, the dosage of VFB
is typically administered for at least 4 weeks, such as at least 5 weeks, at least 6 weeks or

longer.
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0.27 4, QUCCSE FlI GURES 3A-B and TABLE 16 show a conparison of the acute
post prandi al 15 gl ucose response in subjects provided wth control and test
VFB breakfasts. Subjects were given either the control breakfast or the
test breakfast everyday for three weeks. Their blood gl ucose response was
measured at the begi nning of the study (week 0) and at the end of the study
(week 3). All data points are Means SD. Significant differences at p<0.05
are indicated byn sumeasiitexdinsdats, the dietary FibeREndcontpeisss frdie abdg 30und abodt he

curve (AUQ),.fo oS rand| al . gl ucose response. a k 0 and week for
control an O@I‘B)Aﬂt ‘ﬁ?gg%?gol@etgrfg"’“ }@V\%"ﬁlwt@%@rﬂa Thces at
p<0. 05 areabmno%ttedb@yz@néaﬁ&mg@dfe 5TABLE 16. Conparison of Blood Q3 ucose
Level s in Subjects Provided Wth Control and Test Breakfasts Blood G ucose

(mol /L) 0 mi nSbsomeRsePosinentso theidietary fivpmblendseprpnisesiisom aboph60%\p ko

Contr ol el 9 0.
0. glrg ;Q/Egbhéog#@) %IQ nla&n %Hl abo?d@ Ié% t%aab%gl't(r)%}a/tz %‘g/ﬁ) %N%R%Ip%l%ﬁZ 1015 11 30
11. 66 10. 28bout 10% to about 20% (w/w) algmate

In some embodiments, the dietary fiber blend comprises about 70% (w/w)
glucomannan, from about 13% to about 17% (w/w) xanthan gum, and from about 13% to
about 17% (w/w) alginate.

10 In some embodiments, the dietary fiber blend further comprises at least one lipid or
blend thereof, wherein the lipid or blend thereof comprises at least 20% w/w of the total
dietary fiber composition.

In one particolar embodiment, the dietary fiber blend comprises
70% glucomannan, 13% xanthan and 17% alginate, and a medium chain triglyceride

15 (MET) at a ratio of 53:47 (w/w).

As used herein, the term "subject in need thereof” refers to any mammalian subject
with increased glycolic volatility as compared to a normal (non-diabetic, non-obese and
non-overweight) subject of the same species, including for example, overweight non-
diabetic subjects (based on a BMI from 25-30), obese non-diabetic subjects (based on a

20 BMI over 30), and type II diabetic subjects.

In some embodiments, the method of this aspect of the invention may be used to
treat a non-diabetic obese subject having a baseline glycolic volatility with peak glucose
levels exceeding 120 mol/L and wherein treatment with the fiber blend reduces the
glycolic volatility to a peak glucose level below 120 moV/L, as described in EXAMPLE 16

25  and shown in FIGURES 16A-18B.

In some embodiments, the method of this aspect of the invention may be used to
treat a diabetic obese subject having a baseline glycolic volatility with peak glucose levels
exceeding 220 mol/L and wherein treatment with the fiber blend reduces the glycolic
volatility to a peak glucose level below 220 mol/L, as described in EXAMPLE 16 and

30  shown in FIGURE 20A and FIGURE 20B.
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8.50 7.62 594.48 SEM 0.75 0.49 0.32 1.07 1.20 1.27 1.26 39.22 Wek 3:
Control MEAN 6.03 10.06 11.48 11.14 10.08 8.69 7.61 666.39 SEM 0. 64 0. 83
0.72 0.83 0.87 1.07 1.07 46.13 Wek 3: VFB Treatnment MEAN 6.01 8.86 9.91
9.30 8.71 7.51 6.46 451. 38

The following examples merely illustrate the best mode now contemplated for
practicing the invention, but should not be construed to limit the invention
EXAMPLE 1
This example describes the sclection of fibers in an exemplary dietary fiber
5  composition, referred to as a viscous fiber blend (VFB), which provides desirable
viscosity profiles under gastric and intestinal conditions.

In formulating VFB, the main objective was to produce a fiber blend that would
increase in viscosity substantiaily over a 30-to 60-minute time period. To enhance
palatability, it is desirable for the initial viscosity of the fiber blend to be thinner and for

10  the maximum thickness of the fiber blend to occur in the stomach and intestines of the
subject. Therefore, in selecting fibers, the blend also had to maintain or, more desirably,
increase in viscosity under both gastric (acidic) and intestinal conditions. The high
viscosity at this point in the digestive system would contribute to a feeling of fullness and
also help with blood sugar regulation by modulating carbohydrate absorption.

15 TABLE 1 shows the viscosity of different fibers tested separately: galactomannan
(greater than 80% pure from fenugreek, made by Faunlike), glucomannan (greater than
80% pure from Konjac root), guar gum (commercially sourced galactomannan extract of
Cyanosis  tetragonoloba), xanthan gum (commercially sourced extracellular
heteropolysaccharide from Xanthomonas bacteria), alginate (commercially sourced

20  medium viscosity sodium alginate from Ascophyllum nodosum, and commercial fiber
(consisting of 69% glucomannan, 17% xanthan, 9% carrageenan, and 8% guar, supplied
by Dr. Vuksan, and described in U.S. Patent Application Publication No. 2005/0020535).
Two grams of each fiber composition were blended with 200 g of water. Viscosity

measurements (in centipoise) were recorded at several time intervals.

25
TABLE 1. Viscosity Results of Fibers Analyzed Separately
Viscosity (centipoise) at Different Time Points(minutes)
5 10 15 20 25 30 45 60 75 90 120

Galactomanna

it (FenuLife) 0 0 50 50 100 200 300 400 450 550 600
Xanthan 1400 1250 1200 1300 1250 1§50 1150 1100 1100 1100 1000
Guar Gum 2950 - 3600 3750 3800 3300 3850 3850 4000 3950 3950
Glucomannan 4900 - 33,000 35750 38000 38750 40500 43000 42500 43250 44000
Commercial

Fiber 550 800 1000 1100 1150 B 1350 1550 1550 1750 1900
Alginate 0 0 1] 0 0 0 0 0 0 1] 0
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SEM 0.59 0.42 0.56 0.85 0.83 0.86 0.80 28.28 5.INSULIN FIGURES 3C D and
TABLE 17 show a conparison of the postprandial insulin 10 response in
subj ects provided with control and test VFB breakfasts. Subjects were given
either the control breakfast or the test breakfast everyday for three
weeks. Their blood insulin response was neasured at the beginning of the
study (week 0) and at the end of the study (week 3). Al data points are
Means SD. Significant differences at p<0.05 are indicated by an asteri sk.
15FI GURE 5 shows the area under the curve (AUC) for postprandial insulin
response at weel @A dndVQlictdmbian CRGE "Bk 1aed vivEds. Akhntilat andd@idit gunall €
Means SD. Significant differences at p<0.05 are indicated by an asteri sk.
Bl ood | nsul¢ashedp thsir/ ppxinynythickmessyiaine immedipgly-ni Fluspmaneantiselaysg 4436, 58
1015.08 5 GZutﬁgmé%lq SbhsSiMizcoity SR 1R, 1A, Blselred EicBRivibaKicR for \JuP
Treat ment NEAN 80. 67 1263. 25

5  purposes, so we analyzed how glucomannan reacted in combination with other less

viscous fibers. Viscosity results for combined fiber blends are shown in TABLE 2.

TABLE 2. Viscosity Results of Fibers Analyzed in Combination

Viscosity (centipoise) at Different Time Points(minutes)
5 10 15 20 25 30 45 60 75 90 120

Glucomannan /
Alginate (50:50) 200 400 700 1100 1500 2000 3050 3800 4200 4700 5400

Glucomannan /
Xanthan (50:50) | 115¢ 1300 1100 1150 1150 1050 1050 1100 1100 1100 1100

Glucomannan /
Galactomannan
(50:50) 1050 - 2100 3900 4600 4750 5400 5600 5800 58350 5950

Guar Gum /
Alginate (50:50) 450 700 950 1100 1250 1350 1550 1700 1750 1820 1500

Glucomannan /
Alginate (75:25) 900 2200 3900 - 4700 5450 9500 14500 15600 15800 16300

10 Alginate, xanthan and galactomannan had a strong, thinning effect in combination
with glucomannan. Xanthan's property of immediately reaching maximum viscosity
carried over when combined with glucomannan. The drawback with this blend is that the
initial viscosity was too thick and it did not continue to thicken over time. The alginate
and glucomannan blend preserved the characteristic of glucomannan in that it continued to

15  thicken over time. However, the initial viscosity was a bit too watery and it thickened too
rapidly. The guar gum and alginate blend did not produce adequate viscosity.

From these results, it was determined that glucomannan was a desirable ingredient
for the fiber blend due to its high viscosity property. It also had a very smooth texture that
enhanced palatability. Alginate helped moderate the strong thickening characteristic of

20  glucomannan and it also achieved a more palatable viscosity during the initial stages of
ingestion. Xanthan, too, was selected as part of the blend since it was the only fiber that
seemed to curb and thin out glucomannan near the end of the viscosity test

(30-60 minutes). Guar gum and galactomannan did not exhibit any new properties that
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820.00 472.92 121.61 SEM 5.91 126.49 110.81 48.37 13.94 Wek 3: Control
MEAN 78. 33 1420.42 949.75 515.25 138.81 SEM 7.85 161.39 137.58 58.68 17.60
Week 3: VFB Treatnent MEAN 70.00 808. 75 479.75 256.25 69.46 SEM 6. 25 65. 72
44.71 46.63 6.85 6. PERCENT BODY FAT An infrared interactance
Fut rex-5000(r) system (Futrex Inc., Gaithersburg, Maryland) was used to
assess body conposition. FIGURE 6 and TABLE 18 illustrate the 5 change in
percent body fat fromweek O to week 3 during the control jn mhiép
par ti ci panteuldospstiikete ke geaiity of VEBe thersiue, Benysicast seetsbaa ofdhP n whi ch
partici pantg0ngsunmed the test breakfast. Data are represented as neans.
Significant differences at p<0.05 are indicated béyan asterisk. 10Tabl e 18.
0

Change in Per cefhe Boelycomposior of YHB erppigd avasdiont d8%gi0%rghiconyeman gk f ast s
5%4-20% xanthan gum, and from 5%-30% alginate. When glucomannan, xanthan, and

5 alginate are combined at these ratios to produce VFB, this composition exhibits
unexpectedly high viscosity values after 120 minutes when blended with water, as shown
in FIGURE 7 and described in EXAMPLE 8. The VEB also produces unexpectedly high
viscosity values after 10 minutes when blended with gastric juice, as shown in FIGURE 8
and described in EXAMPLE 8.

10 At a lower glucomannan ratio, the product would not reach desired thickness. Ata
higher xanthan ratio, the product also did not reach the desired thickness. At a lower
xanthan ratio, the fiber blend thickened too quickly. Alginate also had an important role in
enhancing palatability by decreasing viscosity during the initial stages of the product.

In a preferred embodiment, VFB compositions were produced that contained

15 60%-80% glucomannan, 10%-20% xanthan gum, and 10%-20% alginate that had the
desirable characteristics mentioned above. For example, a VFB composition was
produced that contained 70% glucomannan, 13% xanthan gum, and 17% alginate with
desirable characteristics as described herein. Another VFB composition was produced
that contained 70% glucomannan, 17% xanthan gum, and 13% alginate with similar

20 desirable properties.

The viscosity profile of VFB (70% glucomannan, 13% xanthan gum, and

17% alginate) in comparison to a competing commercial fiber is presenied in TABLE 3.

TABLE 3. Viscosity Profile of VEB vs. Commercial Fiber Blend

Viscosity (centipoise) at Different Time Points(minutes)
5 10 15 20 25 30 45 60 75 90

VFB 600 900 1,000 1100 1250 1300 1500 1650 1750 1850

Commercial Fiber 550 800 1,000 1100 1150 1350 1550 1550 1750

25
The viscosity profile of VFB (70% glucomannan, 13% xanthan gum, and
17% alginate) in comparison to a competing commercial fiber in a smoothie is presented
in TABLE 4. Five grams of fiber were added to a smoothie mix (see EXAMPLE 6 for

composition of exemplary smoothie) and 350 g of distilled water was then added.
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Br eakfast Change in Percent Body Fat From Wek 0 to Wek 3 MEAN SEM
Control -1.4 0.7 VFB treatnent -2.8* 0.4 CONCLUSI ONS Areas under the
curves for glycema (-23.13.5%vs. 0.42.3% P=0.000022) and 15 insulinem a
(-40.54.5%vs. 2.02.9% p=0.000012) were significantly reduced wi th VFB,
conpared to control. These decreases translated into a significant increase
ininsulin sensitivity after consunption of VFB conpared to control
(55.99.2% vs. 9.74.5% P=0.00056). In addition, body fat was reduced by
2.8% from baseline followng the 3- vveek erlod wi th VFB, conpared to the
control group. MBldhd.cViseesitsRrafle of VBB ws dpumgrei; ciglFiber Blond in Smoothis) e

concl uded that prol onged cdhsnmgt(camm:ﬁse)/ﬂﬂ)uf%damé"gandptSf(atm‘tnS)l ndi vi dual s
with inpaired insulin sepsisti vildty i b5t hetnet 8Bol i 30 syrdr oned A $¥bssi bl e

expl anati on includes an rovenment in insulin sensitivity., SEXAVPLE 3
This exanpl e pEdvi des an}éxenpi>apy 4&bfhott et dr S20Ge0; &3P%céibht product
conprising a @oghnakMall i b=r conposition of the invention. An exenpl ary

dietary fiber ghleend (VFB] w&s 1gge 1ibyo compi nisng ghoicormpuaans (gosyat er than
80% pur e fr oM KON AT TOOT), Xant tan_gum ( comerct ar 1y sourced 10

extracel | ul ar het eropol ysacchari de from Xant hononas bacteria), and al ginate
(commercial ly S LG en!fiﬁler%n%e\élbe&&e%h t%BS 81% ‘r!ﬂ[encgilm% ?ibgrri? @oﬁ%@%&' um
nodosun) . The corrp05| nplary di et ary

shown i 5 TARdE si:ﬁulaﬂEABiistﬂs@ GOMEBDI‘EI b\srshdabmnﬁl"thS)Sland 6, VIR basatle emhtitkmount

G ucomannan3500 (709 Xant han n850 17 i nat e650 .(13%

Tot al 5000 rifj nereas R i Rickpes é{i‘pﬁfc% gg’&grt Theth 3 S drfdodil ves
fiber bl engyasles WEB n(ﬂ%E’ghEo&@nnanTABmaa&anl\@m Reph s elpinie) Cadpari ti on
| ngr edi ent Amount \\hey prot el n44% Fruct osel4% VF bl enﬂgty | i tol 8%

r
Fl avor 8% Lé‘@mﬁrﬁwﬁb@r heR A8 cAnbenTh atdeddedhqea @ﬁﬁl@ﬁa‘mﬁtw § Hes4%

- 34- BhE.2d shows the vitam n and m neral provided per serving of
t he neal repI acenent product (RE = retinol equivalent units, NE = niacin

equi val¥ht units, nmcg = microgram nmg = nilligra
TABLE 5. Viscosity Comparison of VFB

and Commercial Fiber Under Gastric Conditions

Viscosity (centipoise) at Different Time Points (minutes)

5 10 15 20 25 30 45
VFB 1000 2800 4100 5100 6150 6500 7150
Commercial
Fiber 400 800 2400 3500 4450 6750

TABLE 6 compares the viscosity profiles of VFB (70% glucomannan,
15  13% xanthan gum, and 17% alginate) and the commercial fiber in a smoothie product
under gastric conditions. Five grams of commercial fiber or 4 g of VFB were added to a

smoothie mix (see EXAMPLE 6 for composition of exemplary smoothie) and 350 g of

gastric fluid was then added.
20 TABLE 6. Viscosity Comparison of VFB and Commercial Fiber in Smoothie
Under Gastric Conditions
Viscosity (centipoise) at Different Time Points (minutes)
5 10 15 20 25 30 45 60
VFB 1500 1850 2150 2450 2550 2600 2950 3600
Commercial
Fiber 1550 1900 1950 2200 2300 2350 2700 3325
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5Table 21. Vitam n and M neral Provided Per Serving Vitam n AG630RE Vitam n
D2.5Meg Vitam n E4.4118My Vitami n C20My Thi am ne750Mcg Ri bofl avi n800Meg

Ni aci n12NE Vitam n B6750Meg Vitam n B120. 75Meg Fol aci n120Meg Pant ot heni ¢
acid 2.5My Biotin75Meg Cal ci umd00. 5736My Phosphorus250My I ron2. 77324My

| odi de40Meg Magnesi unil20My Copper 0. 5My Zi nc6My Pot assi unB99. 6344My

Sodi unB54. 3036My ManganeselMy Sel eni un2OMeg Chrom un20Meg Mol ybdenun25Meg
The flavor of the neal replacenent can include, but_ is not I|mted to, any
of the followi ngABRotestpees the viseppmrgtile 9f NFBI (0% gluseappre, 13iwHglan peach),

orange, fghslﬂl aft 7% fargﬁﬁaye) c&lﬂ éﬁ‘em tﬁeewnaﬁ@reﬁﬂﬁbérsmaerrq@ee%m {mtfmondach

serving is 57’ grans, th a glass of water. One serving is

taken at brmgra@s oéﬁbbra’ferd: add@ﬂ t¢ aﬂ(bg af intestinah gy Jntestingb frid V@XAWEEM

Thi s exanpl t t; QUARY

repl acerrentde lvm d‘%? oﬁ%@ﬁgﬁ% 8@%1 &g%{%#l%fl??gr%ngbﬁgom t?é‘%@f@? of the
i nventi én. addmgl@O nilad D E-M e O Hamld d 0¥ oilunftvestar. Temkratns of papateatirewhsoadded nt

product de i n. EXAMPLE,.3 twi.ce d i.ne n t,rd At the
Dt art Cof ' Agiatadn i o sveubt Gerdel 02 S oRB RETPRLAH b TF 56/
wai st meas brREBNvaddilvddl vith wiehe 1,008 nili (inied Statss Phirinacdpodid). 25 i nches, and a
body fat neasurenent of 27.7% At the end of the 10 nine-nonth tri aI, t he
vol unt eer wei ghed 223. 75 pounds, has a wal st neasu errent o{ 43 inches, a
hip neasurenent JABLEE Yiseqsy Frof AE80 ,_F Aukommergial Bperr5 704 The
vol unt & caquoplained o indepintastinal bonditi ! and hunger in the

eveni ng when he did 1ot taWescom(mmSP)eﬁﬁDmmmmelﬁwm@@ih@eﬁged femal e

vol unt eer taok fhe nea : 3 twice

a day for a nine-non ri h t eer

wei ghed 170 p ds, g@% %kﬁ 00@0%358(5 é\/&gét 4?@3 5@% {;J}g? % i nches,
a hip measur éemterctd | 43 i nches, and a body fat measurement of 46. 6% At the
end of the nifiter mont h1150i dl350 t hE?00ol 2RTleer26/R ¢l 1569G : 2
measurenent of 33.5 inches, and a hip measur ement of 41 |nches The

vol unt eer conpl ai ned of di arrhea 20 during the first two days of the trial

and found her selfaBiiH mkdnmmnewmblqrprdﬂa otfmfFBh(rm%tglucomamaA 18%igdrehanged
femal e vol unt eer _t ook t he neal nent pro t scribed. in EXAVMPLE 3
twice a dayEfbang! h%ﬁlﬂ?ﬁ%tcﬂm@’?rr‘:glw“ e F?Pémgﬁﬁﬁf? gﬂf““ﬁﬁe‘“ieﬁt?“él corngdftons.

vol unt eer \m@g@aqlsl&Ze&mﬁ%aﬁﬁbem&d4% SWEBf weé. Rded td@i StootBaRIK qeRNt  Of
37 inches, ME}é}measurement of 43 inches, and a body fat neasurenent of

41. 9% 1/-§t tE?éA Ef for hempasitipnrpf_rgmplart yrapthic) 3nd %ﬁ@eﬁe&@%ﬁ%ﬂ@lﬁeﬂanm
pounds, g ag@gft measur enent of 34 inches, a hip nmeasurenent of 41

i nches, y fat nmeasurenment of 35.3% The volunteer conpl ai ned of

m nor headache during the fi rst t wo vveeks of the trial. A m ddl e- aged
femal e vol unt eer took d 5 ¥ fopy [ERand bed i n EXAMPLE 3
twice a day for a nl@MMLM@QM@MMaI t he

vol unteer 30 wei ghed 172 pms&s:xy?aﬁhlauﬁ%tpiffezaummam(tmmgur ement of
35.75 inches, a hip neadqurgnents of 43 i nghesyp andsa bggly f48 neggurenent of
41.6% At theend o The HTMe-Ton rial, € vol unt eer wer ghe 3
pounds, had aviRi st neaqui2édedz0lbf4200 5250 6800 9000 15700 16600

Commercial
Fiber 1150 1300 1450 1750 1900 2100 2250 2350 3350

20
These test results show that under simulated gastric and intestinal conditions, the
VFB fiber blend thickened more than the commercial fiber blend, indicating that VFB has
a higher viscosity than the commercial fibers in the siomach and may continue to thicken
under intestinal conditions.
25 In order to create a product that is more appealing to the consumer, granulated

VFB was used to further delay viscosity during the initial stages of ingestion. Granulation
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31 inches, and a hip measurenment of 38.25 inches. The volunteer found the

di et plan reasonable and flexible. EXAMPLE 5 Thi s exanpl e provi des
an exenpl ary enbodi nent of a dietary fiber conposition 5 (VFB) of the
invention formul ated as gel atin capsul es. An exenplary dietary fiber

conposition was fornul ated as two-piece, hard-gelatin capsules, with each
capsul e containing 500 ng of the conposition shown in TABLE 22. Table 22.

VFB Capsul e Conmposi tion | ngredjent Ampun G uc 350 47..629

Xant ha GUABEIHES tbughoge e A0 ABEOHE) P G A RgaN D8 SHITK o 0294

Magnesi um & eaddal &/atdf Tifls PR Gss TQttAlidady pobfodRedERAMBh Endthanical gluRtops(anpl e

provi des an exenpl ary enmbodi ment of a dietary fiber conposition of the

i nvent i on fiaidbedaramlaer/diyers grrekanical aesimesrtos. R gaDle mixing OH%WC‘QI%’e‘HﬁF ary

dietary fihgg &mél on was fornul ated as an appetite control 15 power.
ai ns

Each bottl & cont 82 g, which represents 26 servings. The contents per
servi ng5of the ajoperinukatedovifB i quitsVitherand tends Froglmp rvipaBided @it walst. elt 23

Cont ent i f Sl.i i i t Al t
& UconmnnartPsone Mane vy RibhTh e B, (RRS) Ry SRRt el Gt DGRLE Aroun
Tri gl yceri desuaiduvEB alvidngss droblm 2 the gg¢rS@Mulés. BHGD2scpyated R80gach. 85001
12.149% 0. 72898 10.419 0.04998 19 . 0499 . 419
0272007 g o1FB WBGeE  SGPRUIHE AR B R SOt P s B RSB 08Y g
(5.14% St eydia@. Powder 0.07497 ng (1.07% Syloid Silica 0.01603 ng (0.12%

Total 7 ny EXAMPLE 7. Thi s exanpl e provi des an exenpl ary enbodi nent
of a di%tary fi %ﬁ@@ﬁ’pﬁdﬁ‘?ﬂ"’@ﬁ@ B)‘zed’ff\{l:lf)?elsi‘ﬂp‘é‘?‘ﬁr’l’t% ?ﬁﬂ?’é{r&f"%@s‘a meal
repl acementTap ol Qarticles are about 600 microns in diameter, 40 mesh particles are about

400 microns in diameter, 50 mesh particles are about 300 microns in diameter, 60 mesh

particles are about 250 microns in diameter, and 80 mesh particles are about 180 microns
in diameter. Although it slows viscosity increase, the granulated VFB product still
15 increases to the desirable thickness responsible for generating that full feeling and also
regulating blood sugar levels by slowing down absorption of carbohydrates in the
intestines. The larger the granulation (i.e., the smaller the mesh size), the more the

increase in viscosity is delayed, as shown in TABLE 9.

20 TABLE 9. Viscosity Comparison of VFB Granulated Using Different Mesh Sizes
Viscosity (centipoise) at Different Time Points (minutes)
5 10 15 20 30 60 120
Granulated VFB mf.f.sh size 30
(stirred) 0 35 100 195 425 3760 45240
Granulated VFB mesh size 40
(stirred) 35 220 490 2095 6545 28780 >=90000
Granulated VFRB mesh size 60
(stirred) 590 4295 12090 28755 53035 82630 =90000

Non-granulated VFB (blended) | 612.5 1126 2356 33675 7880 19400 48860

Non-granulated VFB (stirred) 190 620 5073 7150 15380 56990 >90000
Granulated VFB combined
mesh size 30-60 95 A5 1115 4330 11215 48800 =>90000
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5An exenplary dietary fiber conposition was fornul ated as a neal

repl acenent snoot hi e. The contents per serving of the neal replacenent
snoot hie are shown in TABLE 24. Table 24. Contents per Serving of

Slinttvl es Meal Repl acenent Snoot hie Ingredi ent Anount Whey protein 24.5 g
(42.87% Ca (fromCa citrate) 77 mg (0.67% Total Ca 400.5736 ng My (from
My citrate) 120 ng (1.38% Iron (fromFe futnarate) 2.5 ng (0.01% Zn (from
Zn citrate) 6 non cdnBiBdfonSE 10-icCe0-le Eibe pradllatdd OVER .pRddit EdnsisfiiO6T &F

chel ate) 2Q 0. 009 ro chel at e .5 mg. (0.01%9 M (from M
citrat eg 2§:ﬂig°%@9@?@/g°f%" %é‘r@ﬁ&mﬁhﬁzﬁt%%““%sﬁg&?ﬁa%% Qﬁ%ﬂrﬁ PEfPcitrate
20 ng (0. 1Q¥helsmaliédmAR Wik BelbPihe Hdeabt nGcbdiyBva@sRhat e dehydrate) 250 ny
(2.63% Na (sodiumchloride) 55 ng (0.24% Beta Carotene 6300 iu (0.04%

Vitamin D2 100 iu (0.00% Vitanin EEXANEIH2)
5 This example describes that consumption of an exemplary dietary fiber

composition (VFB) of the invention results in improvements in insulin sensitivity and
reductions in body fat.
A 5%-10% loss in body fat can decrease the risk factors associated with the
metabolic syndrome (Krauss et al., Circulation 1{(18):2284-99 (2000)). Common weight
10  loss strategies such as pharmacological treatments, hypocaloric diets, and fad diets do not
target appetite, are difficult and costly to maintain, do not address many of the metabolic
abnormalities associated with obesity and Type 2 diabetes, and result in weight regain and
reestablishiment of comorbidities once they are discontinued.
Prospective studies demonstrate that high dietary fiber is strongly and inversely
15 related to body weight, satiety, and energy intake (Stevensetal., Am.J Clin..
Nutr. 46(5):812-7 (1987); Blundell & Burley, Int. J Obes. 11{Suppl. 1):9-25 (1987);
Howarth et al., Nutr. Rev. 59(5):129-39 (2001)). Evidence also suggests that high soluble
fiber intake is associated with improvements in insulin sensitivity and glycemia (Salmeron
et al., Diabetes Care 20(4):545-50 (1997); Salmeron et al., JAMA 277(6):462-77 (1997);
20 Jenkins etal., Lancet 2(7999):1251 (1967), Doi etal., Lancet 1(8123):987-8 (1979);
Shima et al., Nutr. Rep. Int. 26:297-302 (1982)). Consumption of purified, highly viscous
fibers (Brand ctal., Diabetes Care 14(2):95-101 (1991); Wolever ctal., Diabet.
Med. 9(5):451-8 (1992)) such as guar gum (Jenkins et al., Lancet 2(8042):779-80 (1977);
Aro et al., Diabetologia 21(1):29-33 (1981)) and glucomannan (Vuksan et al., Digbetes
25 Care 23(1):9-14 (2000)) has resulted in improved insulin sensitivity in subjects with
insulin resistance, Type 2 diabetes, and the metabolic syndrome (Chiasson et al., Diabetes
Care 19(11):1190-3 (1996); Frost et al. Metabolism 47(10):1245-51 (1998)).
It is thought that viscous fiber slows digestion and absorption and affects acute and
long-term glycemic control and, thus, leads to appetite control (Meyer, Ann. NY Acad.
30 Sci. 63:15-32 (1955); Penicaud et al., Curr. Opin. Clin. Nutr. Metab. Care 5(5):539-43
(2002)) and increased insulin sensitivity. Insulin is known to help regulate fat metabolism
and also plays a key role in diabetes. Lowering insulin levels also makes people feel less

hungry and this could also explain its link to weight loss.
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6 iu (0.01% Ingredient Bl thiamn HC1 B2 riboflavin B3 niaci nam de
Pant ot henic acid (Ca Panto) Folic Acid B6 pyridoxine HCl1L B12 cyanocobal am n
Biotin Vitamin C G uconmannan Xant han Gum Sodi um Al gi nate Stevia Fructose
Xylitol Chocol ate Flavor Cocoa Coffee (Rich blend) Cream Fl avor Lecithin
Medi um Chain Triglycerides Total Amount 0.75 ng (0.00% 0.8 ng (0.00% 12
ng (0.02% 2.5 nmg (0.01% 0.12 ng (0.00% 0.75 ng (0.00% 0.5 ntg (0.00%
75 mtg (0.01% 29 pls JnPth&y/%stéd ﬁlegl SndZHhatQ. lﬁéalﬁhéﬂly%r{&olfédfi&wat@ﬂet 5% 150
ng (0.269% 7 g (12.25% 72898 ng (10.41% 1. (2 % (1.75%9 2.3 g
(4 029% 1. 1hag 1g 1511912%161113(14 with( 7 bigwh o highly U@C%O/?lefewoﬁb&rs ‘E)O%@/F"@EFOS
This exanplgufeaghi el SPRE BRid] 36 QSfebott BF RfdebRasRf inWddy
exenpl ary %8% %@'gg %%? tozggﬁgﬁﬂ%'%érl en seunder vgrlougncondltlons
5METHODS Welght And q)cnmitdiodmrfatof Av¢sdiogiso tieblypothiesisdh¢ V@)y waepus desgared whi ch
I ncl ude |l uco n 1 th e
descri bed é%ﬂ% &a?%a{:%?mgs 8’%&%& a?f?cﬁr?ggé%rrl? gc %ﬁi’tgaaﬁtﬁ%o:%)
fiber bl endmjm&h@ ghapojrasstiadl giangt Bmé 716111:%) atﬁsotpemn bdtte,raidlmhﬁnstdrﬂtdced/ith/at er,

gastric condltlon d intestinal con IIo 03|t|ons
Josted: (1peienin Hecth PooNs Sumbnaie iy 3 gmnmleaR 3o Sy
konj ac (70%&&§ﬂt haRet20%d insulin responses, short-chain fatty acids, and fecal energy

excretion).
10 METHODS
1. SUBJECTS
There were 11 participants in the study. The inclusion criteria are shown in

TABLE 10, the baseline profile of the participants is shown in TABLE 11.

15 TABLE 10. Inclusion Criferia

Risk Factor Inclusion Criteria

Hypertension Blood Pressure: 135/95 mm Hg = 145

Hyperinsulinemia Fasting Plasma Insulin: > 53 pmol/L

Impaired Glucose Tolerance | 2 Hour Post Challenge (Blood)} Glucose: 7.8-11.0
mmol/L

Overweight Body Mass Index: <30 kg/m?

Dyslipidemia High Density Lipoprotein: Men <0.9 mml/l, women <
1.2 mm/1

Triglycerides: 2.3-4.5 mmol/l

Other Absence of coronary heart disease, visceral obesity, not
taking medications for hyperglycemia, hyperlipidemia
or hypertension, less than 2 alcoholic drinks/day,
non-smokers

TABLE 11. Particigant Profile

Parameter Baseline Profile
Fasting Plasma Insulin 98 + 13 pmol/l
2-Hour Postprandiat Plasma | 439 £ 68 pmol/l
Insulin

Serum Cholesterol 5.2-6.7 mmol/l
Exercise Sedentary
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(3) KA: Konjac (70%/alginate (309 5Viscosity Profile Experinents:

Five grans of test material was mxed with 350 g of fluid (either distilled
wat er, gastric, or intestinal juice). The sanple was bl ended for 30 seconds
on | ow speed 2 on a Proctor/Silex blender. Viscosity readings were taken at
5, 10, 15, 20, 30, 45, 60, and 120 m nutes. Gastric and intestinal fluids
were prepared according to Universal Sanple 10 Preparation (USP)

met hodol ogy. REQE Ster. . [/ DLE 29 e 7 conpare 1tne viscosity
profile of WB%%MWM stilled
wat er). TABLE 264e@anchgkl GURE 8 conpgrs #hpcaws (sangsi 46:6P0rofi | e of VFB conpared
with I CX and KA_und tric condijtj,on 15,TABLE 27 and FI GURE 9 conpare
the viscosity pPSEY%S%I?ﬁ%B conpar ej(§i\/\f§ﬁg/5%2( and KA under intestinal

condi tions. As Shsno Hip BtIGURES 7, |8vieranilo®4 ORK{eaitA 96kol? @)/ al gi nat e 70: 30)
fiber blend consistently has the | qgWeineni @8bs0idy(waist: t47e: temse fi ber bl ends
tested. Under néutral and gastric conditions the KX (konjac/xanthan 70: 30)
reaches maxi nmum vi scosity quickly (e.g., within about 15-20 m nutes). The
VFB bl end 20 (konjac, (709dgisant han (13%/ alginate (179 ) starts at about
t he sanme viscosity as KA under neutral conditions, increases in viscosity
over tine under Rivslommizgdsdouble-tdind, placcbecpnienl, cemsencr dem. dufingbe puvsek y
reaches a greater.vis J: t i g ga&R LA pcgy,jnqi ons.
Thi s conbi na’]inoﬁé%(idso&gt?déé%ﬁcseg&{t}#e%%g@?gﬁ?@%m g%m{?lgtg%})si ty‘rlts/cgll (tljes after 10
m nut esswhaheapend&ifestyit Chameet (TIC)) diétc The Thyeriafeotabphastef thelstidy emsisted

alginate to.the |1 CX .25 conpi nati on unexpect edl Qi in
viscosity Of t“(ﬁ:%wﬁetsmﬁ%a‘t“fcg\t‘) trE%Wﬁ?‘tHegﬂgs’ A" z&%s%’i EE)S Weﬁgggahgggfeg{Oﬂgﬁ gdclz osity
than KX al eeTpgafiet).i MRiind AR firs? TeatWiesc palody sRjats wereGamjvaily sssigefi tvFB and
Various Fiber Blends. in_Di

in Pistilled Water Fi Bl end .5m p10nmin 15ni n 20ni
30 1 ot AUMTGHTE Sish Vb HHARCADITAIGO AR O A 70! B0 Sa3cPHebao
47870 4395@04%%@0&8%%&3@@080%%%@%%%2%&6 dRpddasienl gt BaEED ardwddk)3,3960

11470 16730 18420 25940 43530 78 .
10 participants came to the clinic and consumed a test or control breakfast, and postprandial

glucose and insulin were assessed along with body weight and % body fat. At the
beginning and end of each experimental period, participants were tested for glucose and
insulin concentrations at 0, 30, 45, 60, 90, 120, and 180 minutes after a test or control
breakfast. Inmsulin sensitivity was calculated as previously described (Matsuda &
15  DeFronzo, Diabetes Care 22:1462-70 (1999)). Body fat was determined by infra-red
interactance (Futrex-5000) at week 0 and week 3.
3. TEST BREAKFASTS
In a crossover design, participants with reduced insulin sensitivity and the
metabolic syndrome were assigned to consume a metabolically controlied diet enriched
20  with either 0.5 g/100 kcal of highly viscous dietary fiber (VFB, test breakfast) or matched
wheat bran control (control breakfast) over two 3-week periods, separated by a 2-week
washout period. The control breakfast consisted of 49 g of wheat bran cookies, 52 g of
bran flakes, 250 mL of 2% milk, and 8 g of butter. The test breakfast consisted of 58 g
VFB cookies (containing approximately 10% VFB fibers, 25% sucrose, with a nutrient
25 profile of about 6% protein, 14% fat, 60% available carbohydrates, 1.5% ash, and
2.8% moisture), 69 g bran flakes, 250 mL 2% milk, and 8 g of butter. The two breakfasts
were isocaloric and identical in appearance and taste. The nutrient profile of the two
breakfasts differed only in the type of fiber, as shown in TABLE 12.
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6. 35 Fi ber Blend 5min 10mn 15mn 20m n 30m n 60mn 120m n avg tenp 20.8
pH 6.17 VFB (konj ac/ xanthan/ alginate (70:13:17)) 4230 9230 16700 34970
43170 46010 90000 TABLE 26. Viscosity Profile Conparison of VFB and
Various Fi ber Bl ends Under Gastric Conditions Fiber Blend 5min 10m n 15mn
20mn 30mn 60mn 120m n avg tenp pH 1CX: konj ac/ xant han (70: 30)

TABLE 12. Nutrient Profile of Control and Test Breakfast

Control Breakfast Test Breakfast
Energy 673 Kcal 678 Kcal
Protein 10.3% 11.2%
Total Fat 29.0% 28.6%
Available 61.1% 59.2%
Carbohydrate
Total Fiber 120g 11.4g
Soluble Fiber 1.2g 54¢g
RESULTS
5 1. RHEOLOGY

Table 13 shows the viscosity of five different viscous soluble fiber sources
compared to viscous fiber blend (VFB). Measurements of the samples were taken by a
Brookfield viscometer (Middleboro, Massachusetts } on a 1% solution at 24-hours using
an "F" spindle at a shear rate of 30 rotations per second. Data are the mean of three or

10 more repetitions (cps = centipoises).

TABLE 13. Viscosity Comparison of Different Soluble Fiber Sources
Soluble Fiber Source | Viscosity {centipoise)

Kappa C. 2000

Phyllium 6000

Xanthan 12000

Guar 17000

Konjac 98% 41000

VFB 112000

2. GLYCEMIC RESPONSE
15 FIGURE 1 and TABLE 14 show the effects of administering 3 g of various sources
of soluble fibers and VFB administered on the glycemic response to a 50 g oral glucose

load. The control is a 50 g oral glucose load alone.
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35500 48020 70150 75400 78720 83290 87680 20.3 1.46 | CA: konjac/al ginate
(70:30) 3210 11820 17664 18820 23580 29130 43460 20.2 3.85 VFB
(1 conj at hant han/ al gi nate (70:13:17)) 44880 90000 116500 123600 135200
139600 249000 20.5 3.69 5TABLE 27. Viscosity Profile Conparison of VFB and
Vanous Fi ber Bl ends Under Intestinal Conditions Fiber Blend 5mn 10mn
15mn 20mn 30mn 60mn 120m n
TABLE 14. Effects of Different Soluble Fiber
Sources on Area Under the Curve Glucose Response

Soluble Fiber Under the Curve Glucose
Source Response (immol/L)
Control 113

Phyllium 100

Xanthan 81

Konjac 98% 80

VFB 39

3. APPETITE CONTROL:
5 FIGURES 2A-B and Table 15 show a comparison of subjective appetite ratings
before each meal and bedtime snack at week 0 and week 3 in subjects provided with test
breakfasts with VFB (FIGURE 2A) and control breakfasts (FIGURE 2B). Data are

expressed as Means + SD. Significant differences at p<0.05 are indicated by an asterisk.

10 TABLE 15. Comparison of Appetite Ratings in Subjects Provided
With Test Breakfasts and Control Breakfasts

Appetite Score
Before Breakfast Before Lunch Before Dinner Before Snack
Week | Week | Week | Week Week 0 Week 3 Week Week 3
0 3 6 3 0

VEB Treatment
MEAN -2.18 -1.55 -1.64 -1.45 -2.18 -1.36 0.09 0.00
SEM 0.23 0.16 0.20 0.21 0.12 0.20 0.25 0.27
Control
MEAN -2.36 -2.09 -1.55 -1.73 -2.09 -2.00 0.36 027
SEM 0.20 0.25 0.16 0.19 0.21 0.23 0.24 0.27

4, GLUCOSE
FIGURES 3A-B and TABLE 16 show a comparison of the acute postprandial
15  glucose response in subjects provided with control and test VFB breakfasts. Subjects were
given either the control breakfast or the test breakfast everyday for three weeks. Their
blood glucose response was measured at the beginning of the study (week 0) and at the
end of the study {week 3). All data points are Means = SD. Significant differences at

p<0.05 are indicated by an asterisk.
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avg tenp pH KX: konjac/xanthan (70:30) 90000 nd nd nd 167500 156800 166200
20.2 7.88 KA. konjadal gi nate (70:30) 6990 14470 16350 26030 29110 36600
40900 20.1 7.89 VFB (konjac/xanthan/ alginate (70:13:17)) 51490 70180 78640
84100 79480 90000 91900 20.5 7.92 EXAMPLE 9 Thi s exanpl e

describes the preparation of soft gelatin (softgel) capsule containing 10
Vi scous Fiber Blend m xed with nmediumchain triglycerides. METHODS
Preparation of a soft gelatin capsul e containing Viscous Fiber Blend:
P FIGURE4gshows the are% under the curve (AgUC) %or postprand?al ucose
response at week 0 and week 3 for control and VFB. All data points are Means + SD.

Significant differences at p<0.05 are indicated by an asterisk.

5 TABLE 16. Comparison of Blood Glucose Levels in Subjects Provided With
Contro] and Test Breakfasts
Blood Glucose (mmol/L)
Omin | 30min | 60min | 90min | 120min | 150min | 180min | AUC

Week 0: Control

MEAN 6.28 10.63 11.66 11.26 10.18 9.09 7.67 663.75
SEM 0.56 0.65 0.61 0.77 0.90 1.01 0.97 45,01
Week 0: VFB Treatment

MEAN 6.62 10.17 11.30 11.66 10.28 8.50 7.62 594.48
SEM 0.75 0.49 0.32 1.07 1.20 1.27 1.26 39.22
Week 3: Control

MEAN 6.03 10.06 11.48 11.14 10.08 8.69 7.61 666.39
SEM 0.64 0.83 0.72 0.83 0.87 1.07 1.07 46.13
Week 3: VFB Treatment

MEAN 6.01 8.86 9.91 9.30 8.71 7.51 6.46 451,38
SEM 0.59 0.42 .56 0.85 0.83 0.86 0.80 28.28

5. INSULIN:

FIGURES 3C-D and TABLE 17 show a comparison of the postprandial insulin

10  response in subjects provided with control and test VFB breakfasts. Subjects were given

cither the control breakfast or the test breakfast everyday for three weeks. Their blood

insulin response was measured at the beginning of the study (week 0} and at the end of the

study (week 3). All data points are Means £ SD. Significant differences at p<0.05 are
indicated by an asterisk.

15 FIGURE 5 shows the area under the curve (AUC) for postprandial insulin response

at week 0 and week 3 for control and VFB. All data points are Means + SD. Significant

differences at p<0.05 are indicated by an asterisk.

TABLE 17. Comparison of Insulin Levels in
20 Subiects Provided With Control and Test Breakfasts
Blood Insulin (pmol/L)
Omin | 45min | 9min | 180min | AUC

Week 0: Control

-39



| NNER FI LLI NG

filling including Viscous Fiber
(70:13:17)) and an oil
of fromO0.01:99.99 up to 80:20 (w w VFB: MCT) .

A soft gelatin capsule was prepared with an inner

(e.g.,

15Bl end (konj ac/ xant han/ al gi nat e
medi um chain triglycerides (MCT) at a ratio
An exanple of a ratio

of

VFB: MCT of 52.7:47.3 ww is shown below in TABLE 28. The MCT can be

substituted with any of the followi ng oils:

soy bean o

il, pal

m ker nel oil,

fish oil, and car
for Capsul es
(inner filling)

1500 ng 790 ny 7
outer capsul e sh

Med

otaoi . JTABLE

Z0.

IS Rs@in YpdDDE T

|_

iTTing

I ngred ents

iam chai N [t folngh Y

Ceqs s

(el 4 7138mimy

Capsul

e wei ght

Eﬁw$konjac

I xagLg

an/4j§g9

Ngh& of [O:

4]

) 13

ng 52.7 ny

O™y 2z, 00U

[SEMj ncl ude

ng—Io

s..ass

POy

t yta.03

OOl
n1

T80T

gHz g

R
Gt

{

cer ,Ié\(,)5

CAPSULCHE

SHELL The
and water. An

exenpl ary softge

VFB 710 ng MCT QJ
gl ycerin

gel ati n,

shell to inner fi

as shown in TABLE
medi um chain trid
while allqg
as dg

wat er
condi ti ons,
denpnstrates that

WaPe e Taindd oduced as fol | ows:

10l

nner Fi

l1ing: 790 ng

Capsul

Fa% 2.

© 38

: ﬁ&%%f .

D M9k

a W&EW%?&”

Si sting of

[NV | \IV(J.L Cl

[SEMng may lbe vat

WwWAaS UptTU

ed126d®

puUT TT OUTI

dat e4&23

e Pt o

hc c bitdh

Oul
Il

i 011&9‘%

er capsul e
psul e si zes,

\’2@1{3 Control The s

of t gel

capsul e

cont ai ni ng VF

B m xed with

PCt IV

142032

o dgley €

3l

_Bl\ﬁ

'ycerides i s ef
xbﬁ?@ £ or jevﬁﬁ,ﬁ?,
rBBMSt r at ed i n 7EX

VI O UUS 9

AMPLEE39 0,

g1rc vIirD

237 SE XANVPISES

urta

17.60

i

ous effects in
gastric

WhB:.8h8aRauhdat €d in an oil-based soft

gel

ca

Thi s exanpl e
psule is

effective to de
potenti al
vi scosity under

choki ng

ect

1'

RAS.78

| nz%,zg

wal
e

534

educe

Y 11LS VISCOUS er
W- 7850,
BEM | ¢ 25clondisizé

LA

bNsS. 65WE$FKIX§71

J mo

ul \J[\I

of VFB encapsul ated in an oil -based softgel

distilled water and gastric juice.

An infrared interactance Futrex-5000® systemn (Futrex Inc.,

6.

PERCENT BODY FAT

p V|§&b
capsule mas conpared in

i ng maxi mum
sity profile

Gaithersburg,

Maryland) was used to assess body composition. FIGURE 6 and TABLE 18 illustrate the

change in percent body fat from week 0 to week 3 during the control in which participants

consumed the control breakfast compared to the period in which participants consumed

the test breakfast. Data are represented as means. Significant differences at p<0.05 are

indicated by an asterisk.

i0

Table 18. Change in Percent Body Fat
in Subjects Provided Control or Test (VFB) Breakfasts

Breakfast

Change in Percent Body Fat From

Week 0 to Week 3

MEAN

SEM

Control

-14

0.7

VFB treatment

-2.8*

0.4

CONCLUSIONS
Areas under the curves for glycemia {(-23.13.5% vs. 0.42.3%, P=0.000022) and

15

compared

to control,

insulinemia (-40.54.5% vs. 2.02.9%, p=0.000012) were significantly reduced with VFB,

These decreases translated into a significant increase in insulin

sensitivity after consumption of VFB compared to control (55.99.2% vs. 9.74.5%,

P=0.00056).

-33.
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Soft gelatin capsules containing VFB m xed with oil were prepared as

descri bed in EXAMPLE 9. Each capsul e contained 790 ng VFB

(konj ac/ xant han/ al ginate (70:13:17)). Six capsules (a total of 4.74 g VFB)
were dissolved in a total volunme of either 331.8 distilled H20 or gastric
juice (prepared according to USP guidelines) for a 5 g VFB: 350 g 5H20
rati o. The sanples were placed in the liquid nediumin a vessel placed in a
25C water bath. After 15 minutes in |liquid, the softened capsul es were

br oken opeﬂ ~wesk pgried wish OFB, Thisparies taithe oRaEoltgreup, MhycbExaeifned LA%dpds

m nut es, n.pu | for 30
seconds, o"ﬁ re&c%"’b(}kﬁqo% ﬁlbgg&%@dg%gl [“B?&ﬁg,gé@g%@ﬁ}hoﬁt% dd?ftﬁ%gﬁdgg% bgg%]onds

Vi scosity Eaealdindg&dua&arvaﬂt1aipamecb1nsuhmns1w1@rméhesm@tv@llcaylgh‘mrArP@ﬁSiﬂd@I
RESULTS: The vi scoSi rofile of VFB soft psules in distilled water

i s shown bgﬁaweﬁﬁﬂmﬁﬁ ?P POy CHGH MG R?gsg!é%glaty Profile of VFB

(Konj ackXant han/ Al gi nat e (70 13: 17)EXMED$I (710 ng MCT) Encapsul ated in

a Softgel CQuter Capsul tyre Consistin

G ycerin and wat Bis)Exaep W%ﬂﬂiéﬁn%ﬁer@lwﬁgg‘%‘tg A cilre 3‘5311'{6% %

el apsed af i.ghpSaRsAdieRr RS moh@fmﬁwehn& me (b) (minutes el apsed after
capsul es were bl ended in water)_ Spindle; Vi SCOSI t (centi poi ST?D RPM 25 5

3500 10 48 28 9A8CxsmBlrAHCOGHbEr Dlendgy ) ‘%@68’6131 Y1 1‘8’@11&@
(greater than 80% pure from Konjac root), Xanthan gum (commercially sourced

10  extracellular heteropolysaccharide from Xanthomonas bacteria), and alginate
(commercially sourced medium viscosity sodium alginate from Ascophyllum nodosum).

The composition of an exemplary dietary fiber blend (VFB} is shown in TABLE 19.

TABLE 19. VFB Fiber Blend ng_position

Ingredient Amount
Glucomannan 3500 mg (70%})
Xanthan Gum 850 mg (17%)
Alginate 650 mg (13%)
Total 5000 mg
15
A meal replacement product was formulated with the VFB fiber blend as shown in
TABLE 20.
TABLE 20. Meal Replacement Composition
Ingredient Amount
Whey protein 44%
Fructose 14%
VFB fiber blend 9%
Xylitol 8%
Flavor 8%
Lecithin 7%
Vitamins and Minerals 6%
Medium chain triglycerides 4%
20
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139 119 60180 1 180 160 63590 1 TABLE 30: Viscosity Profile of VFB

(Konj ac/ Xant han/ Al gi nate (70:13:17)) Plus QI (710 Mgy Met) Encapsul ated in
a Softgel Quter Capsule (2130 My of a Gelatin. Aycerin and Water) as
Measured in Gastric Juice Tinme (a) (mnutes el apsed after capsules were
added to gastric juice) Tinme (b) (mnutes el apsed after capsules were

bl ended in gastric juice) Spindle: 113 Viscosity (centipoise) RPM25 5
>90000 5TABLE 31: Conparison of Viscosity of VFB_ Softgel %p ules in

Wat er and Gast r TABEEi2d eshppiethe yytamin At suoGplaprerided, per periing |'§§ 5 e

Elgggggd Zgnié%%%%zntv'pﬁﬁﬁéi {NE Utethfth CLquiliaR0 Sidité, 1NE Safkeinl Gqdival&® Bnid, 500

meg = microgram, mg = milligram).

5 Table 21. Vitamin and Mineral Provided Per Serving
Vitamin A 630 RE
Vitamin D 2.5 Mecg
Vitamin E 44118 Mg
Vitamin C 20 Mg
Thiamine 750 Mcg
Riboflavin 800 Mcg
Niacin 12 NE
Vitamin B6 750 Mcg
Vitamin B12 0.75 Mcg
Folacin 120 Mecg
Pantothenic acid 2.5 Mg
Biotin 75 Mcg
Calcium 400.5736 Mg
Phosphorus 250 Mg
Iron 2.77324 Mg
Iodide 40 Mcg
Magnesium 120 Mg
Copper 0.5 Mg
Zinc 6 Mg
Potassium 399.6344 Mg
Sodium 354.3036 Mg
Manganese 1 Mg
Selenium 20 Mcg
Chromium 20 Mcg
Molybdenum 25 Meg

The flavor of the meal replacement can include, but is not limited to, any of the
following: chocolate, strawberry, vanilla, pineapple, mango, peach, orange, mocha, and

cherry. This meal replacement is a powder form. Each serving is 57 grams, to be mixed
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43 19630 60 39660 88 48350 119 60180 160 65590 As shown in
TABLES 30-31, under gastric conditions, the oil-based VFB delivered in
soft gel capsul es thickened quickly (within 5 m nutes) after bl ending,
reaching 10 a viscosity of greater than 90,000 centipoise. In contrast, as
shown in TABLES 29 and 31, the oil-based VFB delivered in softgel capsules
thi ckened slowy in distilled water, resulting in a viscosity |evel of
3,500 at fiwi@ dpliNdlofsvatf.l Ohe birendiigkand bearAstahnt it fuReH BASide @fﬁ?e_F@laFaXi num
of 65,000 cenfipoise at 160 m nutes after blending. As shown in TABLE 29,
the VFB def¥ered in softgel capsules took 60 mnutes to reach a viscosity
of 15 19,630cps in distilled water paghippdjd not reach 90,000 cps even
after over 3 hours. This result is significantly different fromthe

behavi or obser v&Hisermpieiblustmiesthe elfngisamneglunigerstod gensoiningsanenli raplipendng)  when

Exanpr e, POt B o S R, SRR b B B ey

observed i n readhinnlglesged male wokiowsi topk ftiy m¢kBregdiebémvet @chduct dnéribgelin

capsul es i nore pronounced than.that observ far. granul ated VFB
rooh st ve FOOMALER ReR, BaBP daRm MR it pt SR ERR R B B Hep et o0

mi Inut es (s&eig'ﬁéﬂzE'?.Q pherds) had la'BMBefJ(ESauhrhiSt hﬁﬁuﬁe@ﬁeﬁt bhas.23 h@h%"sddiﬁi' on of
oil to VFB is effecti 0 delay, its viscous effec en nj xe i wat er .
Ther ef ore, W%“%‘?%Pﬁ%f%%wc 5 a&(f'@% 3 MeasEsm et Oti%ﬁg’i nﬂ‘tghﬂé‘?‘l ‘\&é‘%voi d a
pot enti1gl GhRrkhéigh hadand ditABG REEhIZDE 78t JRAIDThaYBwhit altaduidhhent dual ,

since it has been_observed that VFB al one becones viscous very quickly in

wat er and Addicdes 8 megsyemepi pffS.S inches, apd adwdy fat megsurepent a625-1%- {The

del ayed Vi 36R8iebdcofBRAIM S stoMalRERY, 1oobd\Gootd, ' | Bni i@psul es
reached 90, 000 ecgcgg}v%i thin b mnutes after 6%\?%&%&?&6 ég@ndgﬁv%%gﬂe &id

condi t i ons notakasthemealireplasa®es 30 and 31. This high viscosity was

mai nt ai ned over ,t.i ( ) IS h he , .
conbi nati on of O%et%@%?ﬁrﬂhg%ﬁagﬁ\ré%ﬁ%ﬂ B’ﬁv}@%ﬁ%%%%ng tﬁ’?%&ugﬁ‘gﬁ%egﬁ%rt tinme
under dast EXAMBDAB ttwveas. dayt for 8 nimgpoottiamialt Gitribd stad foéitthet thinls the wdaBder y

profile for_ VEB.i.n.soft ca e s very different t hat qbserved
with VFB al"éh e%&@%?%%ﬁ%é&?ﬂﬁ%?? 3Res G R L?éj %"Oﬂ]E'PQ Sn)a?‘“l?mi ch
was 10 not nehsedved of @3 ihed) and chbdiiyofat vieaaBshdnt 546980 Af RS efdOoMha UL €S.
As shown in. TABLE 6,  VEB al pne only reached 3,600 cps after 60 m nutes.
Ther ef ore, nt“ﬁén‘?réé dils t&es"é’f‘i“[?éﬁ "I"%gb(eﬁi Dogeunis é‘aflhgt‘”%r BeghEsIpedfwi t h
VFB i n sof Bgglindhay st &%hip mBsduktshicntot MeintiRk AV ht: Rodh&e08Iniplaihdd Watiffheaand the
rapi d high viscosity |evel reached under gastric conditions, denonstrate

that tKE cOWBRaas fishty dayref thatisbpnd fpundpgpselfainnkion mase pristrdredo et desi r ed
effect of a feeh fAdRIagtd KNGS SolliftedrNBold HRTRGD (@i eh G Y&t Eesiitddh ! On Of

hunger in an individual® while reducing the risk of choKing during
i ngest i on. EXAMPMg B |reica @t dayi fohp mepetraorile tiisdu md thyy steth @b ithe, trink ¢heperheftéeci al

results de i i f h i i 0 B and oi.l may be
due to the%%{)égtp ‘?28“2?}1" Bﬁ(}%d?’ gg\%rg%]ﬁ(la 0387'?1 geﬁgﬁb\/@?%%ﬁﬁglglgréf %/ngtc 8’ SQP%yed

Vi scosity oissnraesht iof 4ddnches, ant a bodyi kkeineasuhatent v€4bbYe. caatle addofsthpar at es
the panticles such that, water does.no use the particles to clupp

t oget h%% aﬁ%l%f?orrﬁ t{l;?ﬁéiﬂFe ioglblteeFrsi‘%el. eﬁ«oﬁe\}’é’}‘{‘&uﬁﬁ r 2 gREY PEARERRERt i%8ns, the
aci dity and4gmbés bhipemzysuesnenouf ¢l iniches) yhdsd body faf fneddurdn®as bf 35,799 trhen of

the oil coat] n% such thgt VEB ﬁ‘i bers caul ui ckl rea(t;g_| maxi mum vi scosity.
ofEEhE 3 o

Mor eover, I RUEEHPERLEIEE OfmignE Peidarhest g e st enigoat i ng) in
wat er, which yi aliideoEed EnbRpidlGntedrBolc @R ThAR ARt Bl ddciich iRV OI ds
the clunmping in water, which leads to |ower initial overall viscosity in

wat er, and Rloy> dticeistay dpr aminevanty ftalnidg e stet oF 8wi trigl, dieevoluniteee
becausgof wlehBe@ 3 HdhdO naing BNIB @Y7 Qi kaicORRINALIAD of 95 95 §RELS§ I‘E;?re .
evenly to allow nore fiber particles to react with water instead of form ng
cl unps. 30BExAVFIEn] of 43 inchesTiahg achaiypfat m¢emicmidne of $ he%ef Aedte okl ofathé ous
particle sjzes .anul at iscous fiber blen dm ni.stered in either
solid or | ?I%E?nap%grhegﬁ[l%’ gljﬁe tvﬁgln%gr'st“berl ﬁ%ilgf pé)fl?(%’e%a ? SEPBNTEASPRIBGIOf hy

i ndi vi dual s. RATI ONALE The objective of this study was to determ ne
the glycemc index of two different granule sizes of the viscous fiber

bl end (konjac/ xant han/al gi nate (70: 13_3¢/), VFB100 (granulated to a smaller
mesh size) and VFB300 (granulated to a | arger nesh size)



5 admnistered in solid form (white bread) or in liquid form (glucodex).
The VFB100 contains only particles that are finer than 40 nmesh. The VFB300
contains only particles that are finer than 20 nesh. Ungranul ated VFB
(konj ac/ xant han/ al ginate (70:13:17)) has a nesh size of approximtely 200
mesh. METHODS 10l n a random cross-over designed study, ten healthy
individuals (five nmen and five wonen, x SEM age: 21 2y) were included in

hyper t ensi ARG 00841 JATETEODA Aad From PhaC BT et PR SR

parti ci pantesk@rbleuad flexibiet al of eight treatnments in a random zed,

doubl e-bl i nd cross-over design. M mhe effects of VFB100 and VFB300
in different food 15 fornms, white F gl ucose drink (glucodex) were
prepared as fol m@xaﬁﬂi%%&aqn\&&ﬁmymdﬁte@paf @@16?93%%510& riREtibR
EXAMPLE 1. The five white bread treatnents included baked in VFB100,
VFB300, Sor (FBB\afhe inventige prawlatad o8 gelatn s@eleSont rol s. The three drink
treatments incl ol).
Al'l preparati Oni;lﬂ%gerﬁ%&?%ﬁetﬂ}yﬁgr éﬁﬁ??@%ﬁegﬁ% aﬁi“é vg%éi':gaurg F{éﬁgr anul e
20 sizes \Neat@uléarvethtﬁ;wwsqi@ﬁmtmnm%ﬁmspf the copasttionshevar inakABLE 92.bet ween
test sanples. Study participants were blinded to the identity of the

pl acebo and VFB treatnments by coding and by the indistinguishable nature of
the fiber in the bread_or dTablk22 VBBd&lapmieCanpisitionty, the VFB100 and
VFB300 were both storedmpofedder#00!l, dry | ggaédn@n over the course of the
study. 25Each subj ect ﬁ%%_ﬁTV6ﬁ_éTﬁﬁT‘TTEﬁFﬁﬁﬁT““‘T‘TT ows: 50 g of
white bread control wi t@lugemame consumed3hmei4B6°M water (solid food
control was repeated 3 fidies d¥neach subjggh%(ﬁpsg%pf white bread with 3
grans of VFB100 consuned with 300 mMl water 5 g of white bread with 3 grans
of VFB300 consumed wit 888 water 3050 6¢ M8 éﬁé&odex (l'iquid control)
consuned with 300 M wagerkarg of 4G ucoQggngibyggﬂ in 300 M with 3 grans
VFB100 50 g of d ucodex diluted in 300 % grans VFB300 St udy
partici pants were gi venMagtgaum $%%ﬁﬁents oﬂngiﬂ $%separ at ed nornings after
a 10-to 12-hour over ni ghdtalf ast. The studw3ma% done over a two nonth period.
To minimze carry-over-efiects, there were at Teast tnhree days of

separ atlPon between each treatnent. Each participant was instructed to

mai ntain the same dietary and exer?g§gmﬂq?§@rn the 5 eveni ng before each
treatnent and to consune at | east g of carbohydrates each day for three
days before eacﬁh$ﬁH@HﬁEﬂDﬁdmbmemwmmhﬂx¢mMMﬁmm£ef¢dbmnuﬂmkongpmﬁmmof

fol | owed, B%ﬁt&%PQa ts hpggletgdeﬁw?u |on€§|re that detailed pre-session
i nformati on about ot RarT s &t Shiei g% 5tterns for each visit. No
adverse effect sAmmxemplegpmt:aey Iﬁyeraftynpmémbhevastfbdlyumad tak @h pppétie cdfAM t he
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frozen inmmedi ately at o)} penﬂlng anaIyS|s ghalyzed wi thin three days
of collection. The gl uctsthasmoentrati on wa%OQEHQKﬁﬂﬁEd by the gl ucose
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treatment x administration time, treatnment x sanpling tine, and

adm nistration time x sanpling tine. If the interaction term was
significant, then further two-way ANOVAs assessed the interactive and




25 control (wo VFB) at 0, 90, and 120 tine points. In addition, at 15-,
30-, 45-and 60-mnute tine points there were no significant differences
bet ween VFB100 and VFB300 bread treatnments. At the 30-m nute tinme points,
bot h VFB100 and VFB300 bread treatnents were significantly |ower than the
white bread control (p<0.05). FIGURE 10B graphically illustrates the

i ncremental area under—he—etH-v-e—H-ALUC)—-R—post-prandial—Dbl ood 30 gl ucose in
a plurality of subjectdngrediant; yoat ppnt wiAMowl id food (white bread),
white bread plus VFB1OFlgHorwhite bread plus VFB300. The "*" synbol in

FI GURE 10B represents ayghgivifdocant differengg, g.%fg_.@@%zi n bl ood gl ucose
| evel s between treatnent and control. As shown i FIl GURE 10B, the | AUC in
VFB300 treatnent is signi¢¥ia Bemdery | oner wHEW49¢ogidbéd)to the nean white

bread controls (p<0. 05)Sylct?&'§ilfc§'e | AUC in \d?@%@@n;gr(g_%%?nt and the white

bread did not differ sk&ni ficantly. In addition, no significant difference
was det ect ed between tHYER100 and VEBR3OX ®Eeat nents in bread. LI QUI D
(GLUCCSE DRI NK) 5The increnmental changes in blood glucose for each
treatment with glucose control drink, glucose drink plus VFB100, or gl ucose
drink plus VFB300 are shown in Fl GIREAMPAE The "*" synbols in FIGURE 11A
represent a significant, difference <0.0 Ln bl ood. gl ucose | evel s between
treatment and cgirllsreé"f'm%}f: péovf)‘gels taf'cefjf"éﬁmfyi %@083? .‘)?ﬂgheg%&ﬁ?r FApRestaY

measur es OfVFBpefthyinagiby $drfbited\id hinaLRpladidfemdotied that there 10 was a
signifi gant effgct of ta;yﬁi and _treatnments, as well as a significant

i nt eracti on (p=0loFePPlayiistesy b rawrssigan mas ermulnted as &meal spleevey

bet ween VFBLAGmRNATM-BIAGABE §dting GRS el tegiscélﬂédﬂf‘sﬁfé%ﬁe ERNGRN iRt O-,
90-, and 120-mnutes points. At 30, 45, and 60 m nutes, VFB100 was tfound to
si gni fi cantlAPIFodfer bl ood gl ucose | evel s as conpared to the control
(p<0.05). At 15-, 45-, and 60-mnute tinme points there was no 15
significant dif e een \ ] i treatments.
At 15-and GO-MEEEIgQ@ ) R Jér eat ment s
wer e observed to sig SWWeF—E . ose—as—conpared to the
control (p<0.05). Al swhepprotelte 30- i nut e t 2418 gl gitog) t he VFBLOO drink was

significantly | ower than the VFB300 drink eat ment (p=0.003). At the
45-minute time point 1&{&@%@5@%” nk was%ﬁ'géggm/"}i cantly lower than the
control (p=0.025); hovsale&ra at this tine paoms7iches e was no significant

di fference observed t ween VFB300 and th ont . FI GURE 11B
graphically illust ratbl\zg\f?%h%/g&%t% post pﬁ%\@%é{'g@f"bod gl ucose after
treatment with the gllmegSemtyfumatatd)ri nk, @luwa@exroids) nk pl us VFB100, or

gl ucose drink plus VEB3Q0. Jhe "*'" synbols _in Fl 11B represent a
significant differ encﬁ‘@'@"’( Lg88 in bl ooé%ﬁ@c‘gggﬁ evel s between

treat ment and controlSe(Asc dfstare) i N FI GURE 2DMkg (0J0e%h AUC i n VFB100 treat nent
and in VFB300 treat t..wer ignificantly | owe n conpared to the
control (p<0.05), bgf(?rt(ﬁrg?je&v@glgﬁg si gni f i V4R io}s\ég’gr ence observed between
the AUC i n VFB100 dr@uifrotr €atlmbne) and t he O\AB30001d6) nk treat nment.
30SUMVARY AND CCNCLU%I/I% Mo citrdé? br ead, otch ?@2%20 and VFB300 were
observed to | ower plas BF oo’ g‘? cose. ﬁn<,g()( %ed to the bread control
wi t hout VFB, a trend Maéfrahdbrsiggdemwher ei n tlheg {0arig@r VFB300 granul es
produced a greater ef . . t prandi al Jl oo LMcose than the finer
VFB100 granul es. Wi I%)?a%%ﬁl%vq\ftg??ng to be bzgﬁnn%ﬁb@/‘ﬁjheory, it is likely that
the larger particles [(¥BB300) are |ess accl¥ssigiD®0%d water nol ecul es before
t he baki ng process of E@% eref or ticles may be avail abl e
for binding with wat %e% cﬁﬁééghﬁ%]t er th%oggcé]@iﬁr%%{)i on of bread, whereas
the small er particles E 00) are likely 5 saturated with the binding of
wat er nol ecul es duri M¥g hbubakioride)pr ocess Sama PKFbH)e consunpti on. Hence, a
| arger particle size 0) of VFB displ nmore viscous gelling and
perfornms better than %?asg%rmegér) particle g?%m?é%%) 100) of VFB in trapping
glucose in the A traatamsn®d consuned wi t h00i(6.60%) ead. When ni xed into
drinks, both the VFB and VEB3QO0 gener at ed. ter 10 postprandi al

gl ycem c response in]‘glglnmﬁ%fgi(%cgﬁaﬁgo t he cont Igﬁo‘gk% t hat observed in the
breads, likely due to the direct absorption of glucose when drinks were
consuned as conpared to breads. Howevezg- the smaller particle size (VFB100)
resulted in a greater reduction of blood glucose in drinks as conpared to
the | arger size (VFB300). While not wishing to be bound by theory, it is
likely that the faster absorption rate of glucose in 15 drinks contributes
tothis result, since snmaller particles are able to bind to water nol ecul es
nore easily, which leads to better gel formation. This nechanismis |ikely
different fromthat in bread because the VFB in drinks does not undergo any




ID Sex Ethnicity Age (yrs) Height (cm) Weight (kg) BM (kg/nR) 25.1 247 F

Caucasi an 56 167.0 70.0

249 M Caucasian 61 182.0 79.1 23.9 174 M Caucasi an

29 185.2 92.0 26.8 124 F Caucasian 29 162.5 54.0 20.4 161

10

_Ingredient Amount
B1 thiamin HC] 0.75 mg (0.00%)
B2 riboflavin 0.8 mg (0.00%)
B3 niacinamide 12 mg (0.02%)
Pantothenic acid (Ca Panto) 2.5mg (0.01%)
Folic Acid 0.12 mg (0.00%)
B6 pyridoxine HCI] 0.75 mg (0.00%)
B12 cyanocobalamin 0.5 meg (0.00%)
Biotin 75 mcg {0.01%)
Vitamin C 20 mg (0.04%)
Glucomannan 3.52(6.12%)
Xanthan Gum 0.65 g (1.14%)
Sodium Alginate 0.85 g (1.5%)
Stevia 150 mg (0.26%)
Fructose 7 g(12.25%)
Kylitol 0.72898 mg (10.41%)
Chocolate Flavor 1.3 2(2.27%)
Cocoa 1 g (1.75%)
Coffee (Rich blend) 2.3 g(4.02%)
Cream Flavor 1.1 g2 (1.92%)
Lecithin 4.4 g (7.70%)
Medium Chain 2.4 g (4.20%)
Triglycerides
Total (100%)

EXAMPLE 8

-30-

This example describes a comparison of the viscosity profile of an exemplary fiber
blend (VFB) to other fiber blends under various conditions.

METHODS

A formulation of viscous fiber blend (VFB) {;vas created which included
70% glucomannan (konjac), 13% xanthan and 17% alginate, as described in EXAMPLE 1.
The VFB was compared with a konjac/xanthan (70:30) fiber blend and a konjac/alginate

(70:30) fiber blend in distilled water, gastric conditions and intestinal conditions as



F Caucasian 40 157.0 56.7 23.0 208 M Caucasian 34 175.0 79.0 25.8 126 F
Caucasian 20 157.4 62.5 25.2 253 M East As an 25 167.0 76.4 27.4 313 M
Caucasian 33 175.0 71.5 23.3 311 F Caucasian 29 158.0 63.6 25.5

Compositions Tested:

(1)  VFB: konjac (70%)/ xanthan (13%)/ alginate (17%)
2) KX: konjac (70%)/xanthan (30%)

(3)  KA: Konjac (70%)/alginate (30%)

5 Viscosity Profile Experiments:

Five grams of test material was mixed with 350 g of fluid (either distilled water,
gastric, or intestinal juice). The sample was blended for 30 seconds on low speed 2 on a
Proctor/Silex blender. Viscosity readings were taken at 5, 10, 15, 20, 30, 45, 60, and
120 minutes. Gastric and intestinal fluids were prepared according to Universal Sample
10  Preparation (USP) methodology.
RESULTS
TABLE 25 and FIGURE 7 compare the viscosity profile of VFB compared with
KX and KA under normal conditions (distilled water). TABLE 26 and FIGURES8
compare the viscosity profile of VFB compared with KX and KA under gastric conditions.
15 TABLE 27 and FIGURE 9 compare the viscosity profile of VFB compared with KX and
KA under intestinal conditions. As shown in FIGURES 7, 8, and9, the KA
(konjac/alginate 70:30) fiber blend consistently has the lowest viscosity of the three fiber
blends tested. Under neutral and gastric conditions the KX (konjac/xanthan 70:30)
reaches maximum viscosity quickly (e.g., within about 15-20 minutes). The VFB blend
20  (konjac (70%)/ xanthan (13%)/ alginate (17%)) starts at about the same viscosity as KA
under neutral conditions, increases in viscosity over time under both gastric and intestinal
conditions and eventually reaches a greater viscosity than KX under neutral and gastric
conditions. This combination also produces unexpectedly high viscosity values afier
10 minutes when blended with gastric juice. Therefore, the addition of alginate to the KX
25  combination unexpectedly provides a decrease in viscosity of VFB at neutral conditions

and results in a greater viscosity than KX alone over time.

TABLE 25. Viscosity Profile Comparison of VFB
and Various Fiber Blends in Distilled Water

1 avg
Fiber Blend Smin | 10min | 15min | 20min |30min |60min | 120min | temp pH
KX: konjac/xanthan 53380 | 49080 | 47870 | 43950 | 49810 | 49251 | 47440 20.2 | 6.05
(70:30)
KA. konjac/alginate 3960 { 11470 | 16730 i 18420 | 25940 | 4353CG | 78850 2021 635
(70:30)
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Mean SD 3510.3 16810.3 70.511.6 24.62.1 15 Test Meals (d ucose Series)
The test neals in the glucose series consisted of 50 g of gl ucose m xed
with 200m. of water to which the VFB was added using a small hand mixer. In
addition to the test foods, each subject in the glucose series was al so
gi ven a standard gl ucose control 20 matched for carbohydrate content on

t hr ee separate—occastons 1—A-SEE Fs—Notrent -vHentpht—ot—ut ucpse aenes

oty (R U D Bkt T Mo DL () (9
9 )VFB (konjac/xkal%{lan/ 5‘2%)0 9230 | 16700 | 34970 | 43170 ; 46010 | 90000 20.8 | 6.17

alginate (70:13:17))

TABLE 26. Viscosity Profile Comparison of VFB
and Various Fiber Blends Under Gastric Conditions

avg
Fiber Blend Smin | 10min | 15min | 20min | 30min | 60min | 120min | temp { pH
KX: 35500 | 480201 70150 | 75400 | 78720 | 83290 87680 | 203 | 1.46
konjac/xanthan
(70:30)
KA: 3210 | 11820 17664 | 18820 | 23580 | 29130 43460 | 2027 3.85
konjac/alginate
(70:30)
VFB 44880 | 90000 | 116500 | 123600 | 135200 | 139600 | 249000 | 20.51 3.69
(konjac/xanthan/
alginate
(70:13:17)

5 TABLE 27. Viscosity Profile Comparison of VFB
and Various Fiber Blends Under Intestinal Conditions

avg
Fiber Blend Smin 10min | 15min | 20min | 30min 60min 120min temp pH
KX: SH000 nd nd nd | 167500 156800 166200 20.2 7.88
konjac/xanthan
(70:30)
KA: 6990 14470 | 16350 | 26030 29110 36600 40900 20.1 7.89
konjac/alginate
(70:30)
VFB 51490 70180 | 7864G | 84100 79480 30000 91900 20.5 7.92
(konjac/xanthan/
alginate
{70:13:17))

EXAMPLE 9

This example describes the preparation of soft gelatin (sofigel) capsule containing
10 Viscous Fiber Blend mixed with medium chain triglycerides.

METHODS

Preparation of a soft gelatin capsule containing Viscous Fiber Blend:

INNER FILLING

A soft gelatin capsule was prepared with an inner filling including Viscous Fiber

15  Blend (konjac/xanthan/alginate (70:13:17)) and an oil (e.g., medium chain triglycerides
(MCT) at a ratio of from 0.01:99.99 up to 80:20 (w/w VFB:MCT). An example of a ratio

-4]-



0 0 50 0 50 Gucose VFB2.5 52.5 0 0 52.5 2.5 50 +2.5 g VFB
Test Meal Abbrev Amount (g) Protein (g) Fat (g) Total CHO (g) D etary

of VFB:MCT of 52.7:47.3 w/w is shown below in TABLE 28. The MCT can be

substituted with any of the following oils: soy bean oil, palm kernel oil, fish oil, and

canola oil.
5 TABLE 28: Exemplary Inner Filling Ingredients for Capsules
Capsule weight VFB (konjac/xanthan/ Medium chain
(inner filling) alginate (70:13:17) triglycerides (MCT)
100mg 52.7 mg 47.3 mg
1500 mg 790 mg 710 mg
2,500 mg 1320 mg 1180 mg
QUTER CAPSULE SHELL

The outer capsule shell includes a mixture of gelatin, glycerin, and water.
An exemplary softgel capsule was produced as follows:
10 Inner Filling:
790 mg VFB
710 mg MCT
Outer Capsule Shell:
2,130 mg of a mixture consisting of gelatin, glycerin and water was used.
15 The proportion of outer capsule shell to inmer filling may be varied to
accommodate various capsule sizes, as shown in TABLE 23.
The sofigel capsule containing VFB mixed with medium chain triglycerides is
effective to delay the VFB viscous effects in water, while allowing for maximum viscosity
of the VFB under gastric conditions, as demonstrated in EXAMPLE 10.
20
EXAMPLE 10
This example demonstrates that VFB encapsulated in an oil-based softgel capsule
is effective to delay its viscous effects in water in order to reduce potential choking
hazard, while at the same time quickly reaching maximum viscosity under gastric
25  condifions.
METHODS
The viscosity profile of VFB encapsulated in an oil-based sofigel capsule was

compared in distilled water and gastric juice.
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fiber (g) Available CHO (g) ducose + 5.0 gVFB VFB5.0 55 0 0 55 5.0 50

ducose + 7.5 g VFB VFB7.5 57.5 0 0 57.5 7.5 50 *wei ght may vary
slightly between batches, depending on noisture content, CHO=carbohydrate.
VWH TE BREAD SERI ES 5SUBJECTS The white bread series was tested in ten

heal t hy subjects including three mal es and seven females, age 33.511.1
years, body mass index 26.35.2 kg/nR2, as shown below in TABLE 34. TABLE

34: Subject Details wnite brew senes ID Sex Ethnicity Age i
Wi ght (kg) BMSdfkgplati)camsalcs tontaining VER s #ih 28 viqqgrepagred zgsy(feggribtfing ht (cm

EXAMPLE 9. Each capsule contained 790 mg VFB (konjac/xanthan/alginate (70:13:17)).

Six capsules (a total of 4.74 g VFB) were dissolved in a total volume of either 331.8
distilled H,0 or gastric juice (prepared according to USP guidelines) for a 5 g VFB:350 g

5  Hy0ratio.

The samples were placed in the liquid medium in a vessel placed in a 25°C water
bath. After 15 minutes in liquid, the softened capsules were broken open using a spoon.
The mixture was then mixed manually for 5 minutes, then put into a blender and mixed
mechanically at 4,000 rpm for 30 seconds, followed by mixing at 8,000 rpm for an

10 additional 30 seconds. Viscosity readings were taken at time intervals over a 3-hour

period.
RESULTS:
The viscosity profile of VFB softgel capsules in distilled water is shown below in
TABLE 29.
15
TABLE 29: Viscosity Profile of VFB (Konjac/Xanthan/Alginate (70:13:17))
Plus oil (710 me MCT) Encapsulated in a Softgel Outer Capsule (2.130 mg of a
Mixture Consisting of Gelatin, Glycerin, and water) as Measured in Distilled Water
Time (a) (minutes elapsed | Time (b) (minutes elapsed | Spindle: R3
after capsules were added | after capsules were viscosity
to water) blended in water) (centipoise) RPM
25 5 3500 10
48 28 9350 5
63 43 19630 2.5
30 60 39660 i
108 38 48350 1
139 119 60130 1
180 160 63590 1
20 The viscosity profile of VFB sofigel capsules in gastric juice is shown below in
TABLE 30.
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50.0 12 M Caucasian 42 174.0 80.0 26.40 308 F Caucasian 21 158.0 50.0
20.03 303 F Caucasian 19 167.0 89.8 32.20 316 F Caucasian 36 163.0 69.7
26.20 290 F Caucasi an 20 159.0 50.8 20.09 207 M Caucasi an 50

TABLE 30: Viscosity Profile of VEB (Konjac/Xanthan/Alginate (70:13:17))
Plus Qil {710 Mg Mct) Encapsulated in a Softgel Outer Capsule (2130 Mg ofa
Mixture Consisting of Gelatin, Glycerin, and Water) as Measured in Gastric Juice
Time (a) Time (b) {(minuntes
(minntes elapsed after | elapsed after capsules
capsules were added te | were blended in gastric | Spindle: R3 Viscosity

gastric juice) juice) {centipoise) RPM
25 5 > 90000 1
5 TABLE 31: Comparison of Viscosity of VFB Sofigel Capsules
in Water and Gastric Juice
Time (b) (minutes elapsed after Viscosity in Viscosity in
capsules were blended (minutes} Water Gastric Juice
5 3,500 > 90000
28 9350
43 19630
60 39660
88 48350
j19 60180
160 65590

As shown in TABLES 30-31, under gastric conditions, the oil-based VFB

delivered in softgel capsules thickened guickly (within 5 minutes) after blending, reaching

10 aviscosity of greater than 90,000 centipoise. In contrast, as shown in TABLES 29 and 31,
the oil-based VFB delivered in softgel capsules thickened slowly in distilled water,
resulting in a viscosity level of 3,500 at five minutes after blending and gradually
increasing to a maximum of 65,000 centipoise at 160 minutes after blending. As shown in
TABLE 29, the VFB delivered in softgel capsules took 60 minutes to reach a viscosity of

15 19,630cps in distilled water and it did not reach 90,000 cps even after over 3 hours. This
result is significantly different from the behavior observed for VFB (non-granulated,
without oil-based capsule) when stirred into water, which reached 90,000 cps at

120 minutes, as shown in EXAMPLE 1, TABLE 9 herein. In fact, it is noted that the time

delay observed in reaching maximum viscosity for VFB delivered in softgel capsules is

20 even more pronounced than that observed for granulated VFB mesh size 40 and mesh
size 60, each of which reached 90,000 cps at 120 minutes (see TABLE 9 herein). These
results indicate that the addition of oil to VFB is effective to delay its viscous effects when
mixed with water. Therefore, the combination of VFB with oil may be used in order to

avoid a potential choking hazard during administration of VFB to an individual, since it
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168.0 76.1 26.96 199 M Caucasian 41 179.0 116.0 36.20 210 F Caucasi an 41

153.0 67.3 28.75 93 F Caucasian 39 162.0 58.0 22.10 MeanSD 33.5111.1

162.7110.1 70.8121.0 26.315.2 TEST MEALS (WHI TE BREAD SERIES) The white

bread series consisted of portions of white bread containing 50 g avail abl e

carbohydrate (defined as total carbohydrate mnus dietary fiber). The white

15 bread was baked in a bread naker in | oaves contai ning 250 g avail abl e

carbohydrate. The ingredients for each |oaf (250 war m wa 40 g al

pur pose flhasrbeeﬂolges’a@ﬁ!ﬁt VEB glogg becomss (1sgous V@"Yd‘i‘?/c %3’5‘?’3@/@@& ‘B?gégjd into

t he bread ﬁ§§ n?}%cordlng to instructions and the machine turned on. After
ee

the |l oaf h mde, it was allowed to cool for an_ hour, and en
wei ghed and af tidorediegcar d:IOmgiSt e the stayedt yiscosityeohseryad ﬁEIe‘f’atWasth‘"dl‘b%ded into

portion si é&s ﬁtgggo §§g°aﬁ’8%ea egll'édag‘% ﬁoc&%& hoRYAT Bl fruted NERE cHRED: | WIS Wer e

frozen pri crowave prior to consunption.
5  gastric conditions, as shown in TABLES 30 and 31. This high viscosity was maintained

over time (data not shown). It was surprising that the combination of VFB with oil could
reach 90,000 cps within such a short time under gastric conditions. [t is important to note
that this viscosity profile for VFB in softgel capsules was very different from that
observed with VFB alone under gastric conditions (shown in TABLE 6 herein), which was
10 not observed to reach such high viscosities even after 60 minutes. As shown in TABLE 6,
VFB alone only reached 3,600 cps after 60 minutes.
Therefore, the results described in this example that were observed with VFB in
softgel capsules, including the delay in viscosity in water, and the rapid high viscosity
Jevel reached under gastric conditions, demonstrate that the combination of VFB and oil
15 may be used to produce the desired effect of a feeling of fullness in the stomach and
reduce the sensation of hunger in an individual while reducing the risk of choking during
ingestion.
While not wishing to be bound by theory, the beneficial results described in this
example for the combination of VFB and oil may be due to the coating of oil over the
20  fiber. With regard to the delayed viscosity observed in water, it is likely that the oil coats
and separates the particles such that water does not cause the particles to clump together
and limit their dispersion. However, under gastric conditions, the acidity and gastric
enzymes would likely strip off at least a portion of the oil coating such that VFB fibers
could quickly reach maximum viscosity. Moreover, in contrast to dispersion of VFB
25  (without oil coating) in water, which yields some clumping, the combination of VFB with
oil avoids the clumping in water, which leads to lower initial overall viscosity in water,
and thereby allows for an eventual higher viscosity over time because of the ability of the
VFB and oil combination to disperse more evenly to allow more fiber particles to react
with water instead of forming clumps.
30 EXAMPLE 11
This example describes the effect of various particle sizes of granulated viscous
fiber blend administered in either solid or liquid meals on the postprandial glycemic

response in healthy individuals.
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To avoid loss of VFB and increase palatability, 10 g of Becel margarine was
added 5 to the white breads that had VFB sprinkled on it. To control for
any effect the margarine may have had on the glucose tol erance, an extra
white bread with nargarine only was also consumed. Al test neals were
given in randomorder. An extra test meal of white bread with nargarine was
also given in the white bread series to match the margarine given wth the
VFB. 10 TABLE 35: Nutrient Content of Wiite Bread Senes Test Meal Abbrev
Amount (g) ProtEAHONHLEat (g) Total CHO (g) Dietary fiber (g) Available
CHO (g) Wite BrigafhiodB elohiskullylws 16de@maind theOaWehtieildeeafitwo diffegair i ne

\j/_\BIMglg-;45ég1%m§e glzng) 0t8 th2e g’lS(}SO?lS Vf\'lhble}' %le%Eie gnjgc/xanthan)’aigmat;}/%ls% 15}),gV¥E% 5 114
(granulated to a smaller mesh size) and VFB300 (granulated to a larger mesh size)
5  administered in solid form (white bread) or in liquid form (glucodex). The VFBI00
contains only particles that are finer than 40 mesh. The VFB300 contains only particles
that are finer than 20 mesh. Ungranulated VFB (konjac/xanthan/alginate (70:13:17)) has a
mesh size of approximately 200 mesh.
METHODS
10 In a random cross-over designed study, ten healthy individuals (five men and five
women, x+ SEM age: 21 = 2y) were included in this study. Subjects with any known
health conditions, such as diabetes, hypertension, and obesity, were excluded from the
study. Each study participant received a total of eight treatments in a randomized, double-
blind cross-over design. To examine the effects of VFB100 and VFB300 in different food
15  forms, white bread and glucose drink (glucodex) were prepared as follows. VFB100 and
VFB300 were prepared as described in EXAMPLE 1. The five white bread treatments
included either baked in VFB100, VFB300, or no VFB included as standardized controls.
The three drink treatments included either mixed in VFB100, VFB300, or no VFB
(control). All preparations and baking of the white bread with the various VFB granule
20  sizes were done by one person in order to minimize variability between test samples.
Study participants were blinded to the identity of the placebo and VFB treatments by
coding and by the indistinguishable nature of the fiber in the bread or drinks. To ensure
stability, the VEB100 and VFB300 were both stored in a cool, dry location over the course
of the study.
25 Each subject was given eight treatments as follows:
50 g of white bread control with no VFB, consumed with 300 ml water
(solid food control was repeated 3 times by each subject)
50 g of white bread with 3 grams of VFB100 consumed with 300 ml water
50 g of white bread with 3 grams of VFB300 consumed with 300 ml water
30 50 g of glucodex (liquid control) consumed with 300 ml water
50 g of Glucodex diluted in 300 mi with 3 grams VFB100
50 g of Glucodex diluted in 300 ml with 3 grams VFB300
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White Bread + Margarine +VFB5.0 g VFB5.0 114 1.1 9.6 57.8 7.8 50 Wiite
Bread+Margarine +VFB7.5 g VFB7.5 114 1.1 9.6 60.3 10.3 50 *wei ght
may vary slightly between bat ches, dependi ng on noisture content,

CHOr - car bohydr at e. 15ASSAY METHODS: Bl ood gl ucose was neasured after
fasting and at 15, 30, 45, 60, 90, and 120 minutes after eating the test
nmeal . I ncrenmental areas under the bl ood glucose response curves (1 AUC) were
cal cul ated using the trapezoid rule and ignori n% area e(g\glat hntskfli Laseline.
Each subj ect' s Swd¥pasfcRantscrse gee PSRt TR o 28T SPREHCLRS IS Ae€sed as a

20 percent AR OfndubgvaBan hAUShOkuaead dne@varh tve reagerivdn Moahisintizken by
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resul ting g%ﬁ%uﬁag&%g§§&%g§%gg%&%wbasegﬁgﬁetshe I&%gse seéal ee i .%@;G of

gl ucoses = &Rjng bEfves ich bedatykntand to coswanitilest IS Hcapabyiratpyfsch e | AUC
val ues were subjected to .r a Is harsd 1dvAIOVA)
exam ni ng P& ghéc%e??rgcetac%% ?%%eeggersﬁ S t%?%%éé%ﬁ@%téﬁﬁgaﬁ?gﬁaof _

R oy e
conpar i sondict i LfgHyleipaiems ﬁ’é egﬁi'gﬂ%f'i 8%&“‘?’% é%feﬁtes "gﬁrﬁ??é é’?lgéndce)g et Weéen bl ood

gl ucose co%?gﬁﬁ@ib% and increments for each test food and white bread
wer e assessed by '

aired t-test. To estinmate.the -lowerin ot nti@l of 1
0 of VE®, the Git e sHgefeath EaReTRIPPY PIE Y es SoEed TP Agatpafigpa
cal cul at ed uBﬁé a@gﬁgtggsﬁ}(g ﬁng%%%i'ﬁ&ﬁh&%&l%d%@ PAVofdéjector Lancel Device
a e

i ncrenent al eas under I'ood gl ucose response curves (1AUC) after the
t hree t est §Owén MuintferdfitdaW ogdstecke Pxoi Faglead)c @ﬁ‘ét"é&‘e(%%‘lt gefﬁé‘tmtg P?)Gﬁﬁ’fn

Al t hough the diff I Iiﬁﬁ}& et TEANlal £ MESH1Bb@ BAnpl

signifi can?&m{nﬁséerrgd ﬁ‘geg%n% 8??’205'[ 0 egré%fgdggi ng %ﬁéee I,&NC)\/A st at i%?iw(?;l

met hod. Thebtinad avi s, BO, #5560 90c4nd 86 hfiingeseaftes the Stantmf rgatmant (G70)(feng tofddr | AUC

for th l ucose and white bread.ser| 1.74. 9% and 26. 55. 2%
respecﬁ?gel"%wﬁﬁfgﬁc‘?@ta‘?/eérpgrg;%ar?%?ankgé}n%é?&%ﬁ'j ects. Values |ess t%an 30%
et ed on A 100 A b scal 6 anehor otk &l Yery. uipalakahl ¥ ot
rated on a :

one end and "vefy b‘ﬁ?‘gﬁ%ﬁﬁg vAt© ﬂgec%flﬁgfmgeﬁdc.o méé%;ﬂg?%‘?e gﬂﬁiﬁéﬁ%?%hunber
20 corres p%ﬂﬁdﬁa&l%t Sngﬁh&iﬁg PR GEP hidahabkedwitiin ehrpadat abbeleptiad e .
RESULTS BLOCOD GL E RESPONSE FOR G_Ug‘(%ﬁl% TEST . L Il%g \Lﬁ’\hsﬂlet% 0 at he
gl ucose t eglucpieatonsenigijoraivas defRaRsd, Y 5T HRSG ROFRBIE!SS. Tie 2 g
symbol jgndi A S0l Lhsbiicab $ia0pE, | somd 115 fFaIencprifg) Wweaas). t et est

condition 2 gl ucosSe control at the indicated tine ggi nt. gABLg 36:
Sunmary ot iBeeeay WF\rcokbisxashehsa o Brple pwds wees- 3y E8? F st ition

Omin (mean) L8 1 896 (14.35 + -/26 mmol/L; n=89).
Statistical Analysis:

The postprandial serum blood glucose curves were plotted as the incremental

25  change in blood glucose over time and the positive incremental area under the curve
(AUC) was calculated geometrically for each participant. Blood glucose concentrations
were used to control for fasting differences between the treatments. The Number
Cruncher Statistical System (NCSS statistical software, Kaysville, Utah) was used for the
statistical analysis purposes. The independent and interactive effect of treatment doses

30 and meals on AUC was assessed by repeated measurements of two-way analysis of
variance (ANOVA). Repeated measurements of two-way ANOVA assessed the
interactive and independent effects of each pairing of each of the two factors;

treatment x administration time, treatment x sampling time, and administration time x
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30mn 45mn 60mMM 90m n 120m n AUC d ucose 4.36+ 6.5+ 7.86+ 7.83 6.87+ 4.9
3.76 216.4+ Control 0.13 0.22 0.49 0.64 0.64 0.45 0.30 28.4 (500)
d ucose 444+ 5.72+ 7.19+ 7.27+ 6.97+ 5.32+ 4. 31+

sampling time. If the interaction term was significant, then further two-way ANOVAs
assessed the interactive and independent effect of treatment and administration time on
incremental glycemia at each postprandial sampling point (15, 30, 45, 60, 90,
120 minutes) and on the AUCs. Adjustment with Tukey-Kramer test was done for

5  contrasting means among both the treatment doses and the administration times to control
for multiple comparisons. Repeated measurements of one-way ANOVA were used to
measure the pair-wise differences between treatments in AUC and incremental glycemia at
each time point in the test (15, 30, 45, 60, 90, and 120 minutes). The results are expressed
as Mean # SD and p<0.05 is considered statistically significant.

10 RESULTS

Two-way ANOVA showed a significant effect of treatment (p<0.001) and time
(p<0.001) on incremental glycemia with a significant interaction (p<0.0001). Because the
interaction terms for the two-way ANOVA were significant, the effect of treatments was
assessed at each postprandial sampling time point and for the AUCs.

15 SOLID FOOD (WHITE BREAD)

FIGURE 10A graphically illustrates the incremental changes in blood glucose for
each treatment with solid food (white bread), white bread plus VFB100 or white bread
plus VFB300. Repeated measurements of two-way analysis of variance (ANOVA)
applied to these data demonstrated a significant effect of time and treatment, as well as a

20  significant interaction (p=0.0007). The "*" symbols in FIGURE 10A represent a
significant difference (p<0.05) in blood glucose levels between treatment and control at a
particular time point. As shown in FIGURE 104, at 30, 45, and 60 minutes, the blood
glucose levels in VFB300 were significantly lower than that in the conirol (p<0.05).
There was no significant difference between VFB100 and VFB300 and the white bread

25  control (w/o VFB) at0, 90, and 120time points. In addition, at15-, 30-, 45-and
60-minute time points there were no significant differences between VFB100 and VFB300
bread treatments. At the 30-minute time points, both VFB100 and VFB300 bread
treatments were significantly lower than the white bread control (p<0.05). FIGURE 10B
graphically illustrates the incremental area under the curve (IAUC) in postprandial blood

30  glucose in a plurality of subjects after treatment with solid food (white bread), white bread
plus VFB100 or white bread plus VFB300. The "*" symbol in FIGURE 10B represents a
significant difference (p<0.05) in blood glucose levels between treatment and control. As
shown in FIGURE 10B, the JAUC in VFB300 treatment is significantly lower when
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190.1 +VFB2.5 g 0.15 0.28* 0.45 0.68 0.71 0.45 0.38 36.4

d ucose +

4. 35+ 5.64+ 6. 75+ 6.87 6.28+ 5.26+ 4.57+ 170. 1+ Test Condition Omn

(mean) 15min 30min 45min 60m n 90m n 120m n AUC VFB 5.0 g

10

15

20

25

30

compared to the mean white bread controls (p<0.05), but the IAUC in VFB100 treatment
and the white bread did not differ significantly. In addition, no significant difference was
detected between the VFB100 and VFB300 freatments in bread.

LIQUID (GLUCOSE DRINK)

The incremental changes in blood glucose for each treatment with glucose control
drink, glucose drink plus VFB100, or glucose drink plus VFB300 are shown in
FIGURE 11A. The "*"symbols in FIGURE 11A represent a significant difference
(p<0.05) in blood glucose levels between treatment and control at a particular time point.
As shown, repeated measures of two-way analysis of variance (ANOVA) found that there
was a significant effect of time and treatments, as well as a significant interaction
(p=0.0007). There was no significant difference observed between VFB100 and VFB300
and the glucose drink (glucodex) control at 0-, 90-, and 120-minutes points. At 30, 45,
and 60 minutes, VFB100 was found to significantly lower blood glucose levels as
compared to the control (p<0.05). At15-, 45-, and 60-minute time points there was no
significant difference observed between VFB100 and VFB300 drink treatments.
At 15-and 60-minute time points, both VFB100 and VFB300 drink treatments were
observed to significantly lower blood glucose as compared to the control (p<0.05). Also,
at the 30-minute time point, the VFB100 drink was significantly lower than the VFB300
drink treatment (p=0.003). At the 45-minute time point, the VFB100 drink was
significantly lower than the control (p=0.025); however at this time point there was no
significant difference observed between VFB300 and the control.

FIGURE 11B graphically illustrates the IAUC in postprandial blood glucose after
treatment with the glucose control drink, glucose drink plus VFB100, or glucose drink
plus VFB300. The "*"symbols in FIGURE 11B represent a significant difference
(p<0.05) in blood glucose levels between treatment and control. As shown in
FIGURE 11B, the JTAUC in VFBI100 treatment and in VFB300 treatment were
significantly lower when compared to the control (p<0.05), but there was no significant
difference observed between the IAUC in VFB100 drink treatment and the VFB300 drink
treatment.

SUMMARY AND CONCLUSION:

In bread, both VFB100 and VFB300 were observed to lower plasma blood

glucose. When compared to the bread control without VFB, a trend was observed wherein

the larger VFB300 granules produced a greater effect on postprandial blood glucose than
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0.15 0.26* 034* 0.48* 0.57 0.42 0.26 29.6 G ucose + VFB 7.5 g 4.48 0. 15
5.67+ 0.33* 6.71 0.27* 6.66 038* 6.31+ 0.44 5.37+ 0.29 4.77 0.26* 156.7+
23.5 As shown above in TABLE 36, d ucose + VFB 2.5 g as conpared to
gl ucose control showed a statistically significant decrease in bl ood

gl ucose level at the 15-mnute tinme point (p=0.0001). ducose + VFB 5.0 g
as conpared to glucose control showed a 5 statistically significant

decrease in bIood | ucose | eve at 1 026) t ut es
(p=0. 009) , thgfingsV hQﬁ%%ﬂlﬂ??—d”gli% Ot“agi’é‘*gatf’ fg’ﬁmﬁj 8@(‘6”3%%&%% er test
rfealt fontsuﬁPée'r BEkicIG BEEBR0YarY s ZocBssbld® Rl Oeftdtaobakignrbtesd showed
a statistica

(p0-016). oBlreit mgg;:eggggi%ggggsgggﬁ;aﬁg'@gg%%@%ﬁe kit DG it co
(p=0.003). aifr%%@%n Eo fRbrehd; E@h\@"ﬂﬂdﬁeﬁ%ﬁ&@l BYB#Lare likely The

results of e white bread test nmeal are sumari zed bel ow |n TABLE 37 The
"*" synmbol sitwdied atiés the binding sifi watbd yolsiged fidnen thedpaking pResss 9ad WEEFE t he

d nd h
L PR ld U ) BFARS MABG vl 2100

ér € was n erenc bserved i n bl ood
gl ucose copédtng ard peatfiemafteeer themammllmopamcﬂe tsize (wvgi, 1 @0)ofedkB dh dmappin®nt r ol

as conpared, to th ite hread plu ne.control. However, white bread
pl us 20 mﬁb‘ﬁ?ﬁeﬁ%q‘ﬁ\m f‘?."‘%mg‘ éwggﬁ’%'ér 85345 white bread control showed
a statistical | ywneh ghixéd @ﬁatmmkifwm@vmlwmnmmwgm&a&aa@ ,grea&rm nut es

(p=0.002), and 60 m_nutes (p=0.0Q18) affer cqnsu of t al
Wi t e BPeaaoﬁﬂPfé%dlﬂa%]&'ém%éesb‘P’lﬁ% 1R/ epIBAroR t%lgh ?ﬂg?%é’t fhpt Feﬂ%e b’r“e ®

control sheguags ajshadieSh] tﬁé‘ldllrﬁct bgé}gﬁérp en Elu@ésfefﬁlﬁéﬁn&&k@twék@ cOsbb® Ss
(p=0.006), 30 ninufes (13=0.0 5 mnutes (p=0.001), 60 mnutes 5

(p=0.001), canmgbtqwrﬁ@ﬁsesliqvpemr wyalleppprtigle sizs Y F&ﬁ@&) g AGHihs VB
§ 1, 2 OB R Wi peag e e onedg Sl abon e ot
(p=0. 0001) wigtngrioneet Esmd byOthOBN1if is hkely GBt menﬁa@tgtsa‘q%mgommig of glucose in
15  drinks contributes to this result, since smaller particles are able to bind to water molecules
more easily, which leads to better gel formation. This mechanism is likely different from
that in bread because the VFB in drinks does not undergo any processing and can directly
interact with water molecules and trap glucose.
CONCLUSION:
20 These results indicate that the administration of a smaller particle size of VFB
(e.g., VFB100) in the drink form is best for healthy subjects to improve their glycemic
response. The administration of a larger particle size of VFB (e.g., VFB300) in the solid
food form (e.g., bread) is best for healthy subjects to improve their glycemic response.
EXAMPLE 12
25 This example describes a dose response study to determine the glycemic index
lowering potential of various doses of VFB added to liquid and solid food formulations
before consumption. |
METHODS:
The glycemic index reducing potential of VFB100 and VFB300 was determined
30 when added to liquid (glucose drinks) and solid (white bread plus margarine) food
formulations. Three different doses were administered and the glycemic index was
calculated for each dose. Healthy subjects underwent treatments of separate days, with

each subject performing up to two tests per week with at least one day between tests. On
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PALATABI LI TY AND GLYCEM C | NDEX 10The pal atability scores and G val ues for
the glucose and bread series were cal cul ated as descri bed above and are
shown below in TABLE 38. Wth regard to palatability, all test neals were
wel | tolerated, however, the palatability scores of the glucose with 'VFB
for all three doses was significantly | ower when conpared to the contro

gl ucose, likely because gelling of the glucose (after addition of VFB) t ook
pl ace 15 before all was consuned. uni cos

ral at ai ni neaghtest dagy qupjepfs milﬁq_L‘Gﬂ‘eTg’étt Slf\?eﬁ’l RbIBngpﬁl?%taagb o 3 hf) %1)

dycem c | adexok00a. @At 93 Adighed ind Gter 2 @i Seﬁﬂpl@w&s@btdﬁﬁd‘%ﬁﬁﬁmg&
35. 6104b 83. 79g%ab R VFB VFBS, 0 34@%9 6b 77, 78. ose+7.5

b
gVFB VFBY. pricks theguighct fensegsugied a\ﬂa#t@é’»fé witn 1Qmppdreid Py ﬁ’é’dl ‘H“E

superscr i pﬁl@f&i Sh&@Nkif1isC 301 by 4] fgb%?dﬂﬁzdmﬁte@?(ah)era@ itarfVoR die teawmeaav 111W
EnCU | alasaunlty ant$ 'vs ITWiii ., " Test Meal Abbrev

Pal at ab$ | i Sybjéatsryerchlze givera Pidenofoha twwotcelpsspfééher\mt%te%m cafies, with or
without milk, The beverage consumed by each subject remained the same on each test

day.
GLUCOSE SERIES
SUBJECTS
10 The glucose series was tested in ten healthy subjects including five males and five

females, age 35.6+13.2 years; body mass index 24.6+2.1 kg/m2, as shown below in

TABLE 32.
TABLE 32: Subject Details Glucose Series

iD Sex Ethnicity Age (yrs) Height (crn) | Weight (kg) | BMI (kg/m2)
247 F Caucasian 56 167.0 70.0 25.1

249 M Caucasian 61 182.0 79.1 239

174 M Cancasian 29 185.2 92.0 26.8

124 F Caucasian 29 162.5 54.0 204

161 F Caucasian 40 157.0 56.7 23.0

208 M Caucasian 34 175.0 79.0 25.8

126 F Caucasian 20 157.4 62.5 252
253 M East Asian 25 167.0 76.4 27.4

313 M Caucasian 33 175.0 71.5 23.3

311 F Caucasian 29 158.0 63.6 25.5

Mean £SD 35+10.3 168+10.3 70.5:11.6 24.6+2.1

15
Test Meals (Glucose Series)
The test meals in the glucose series consisted of 50 g of glucose mixed with 200ml
of water to which the VFB was added using a small hand mixer. In addition to the test
foods, each subject in the glucose series was also given a standard glucose control

20  matched for carbohydrate content on three separate occasions.

TABLE 33: Nutrient Content of Glucose Series

Total
Amount Protein CHO Dietary Available
Test Meal | Abbrev (2) (2) Fat (g) {g) fiber (g) CHO (2}
Glucose Gluc 50 0 0 S50 0 50
Glucose VEB2.5 52.5 0 0 52.5 2.5 56
+2.5g
VEB
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White Bread+Margari ne WB+M 72.78.2 66.83.6a Wiite Bread +Margari ne+VFB2.5 ¢
VFB2.5 75.6+3.2 47.55.9b Wiite Bread + Margarine + VFB5.0 g VFB5.0 73.8+45.7
37.35.9b Wiite Bread 4 Margarine + VFB7.5 g VFB7.5 64, 96.3 33.93. 6b

Wth regard to glycemc index, in the glucose series the @ value of the
7.5 g VFB was significantly | ower than the control glucose test neal (see
TABLE 38), while in the bread series, all three doses of VFB (2.5, 5.0, 7.5
g) were signifitantiy rgwer than both tlhe whj tetbriead and the white bread
and margarilne contfol (sleanbABLE 38)ein §The g V& hilc i Pidaw r edireial
potential QffelFRalvadblirtveln d&d er ii nde) wHdit @dded t o | i and
solid (whit|esRread| pErsso [mar garine) §ood fornul asi ons. The gl yceiti c |i ndex
was cal cul gtsaxvier | each |dose of |VFB (2.5, 5.0, 7.5 g). Increpental lareas
under the d 8dse9| UepSHE I espgnse cugves (LAUC) syerie cahgul ated ss descri bed
above. Each .sUlpgct's I‘A{UC after| consunption| of each test fopd was
expressed as ercentage of the nmean 10 [ AUC of the three.white bread
control s taken gweiglﬁemghﬁ@)‘sﬁb@é]dtbe“?ﬁ"él H%tafr?ssoge&en ng S0y MOISHES VAPEYs was

t he food G'C%f@§ he glucose scale (i.e., G of glucose = 100). In
addi tion, the g?&ggy%r% index |l owering potential of each fornulation was
estimated. The glycem c i ndex and change in glycem c index per gram of VFB

(AG / gVFB) are ﬁh@éiﬁ%‘ﬁs%gﬁ%LTA&E 40 for the glucose drink test neals,

and are provide E 41 for the white bread test neals.
fllvrensr | ndex whenSUMBEGES added to 2l ucose drink Test Meal G AG/gVFB 50

L 5.0°g VrB 77, Thenbis el ppIELEdetneing) ol e e 3o, IE02C

change in GveRGEmaAEaaEOf3. 3B, 1 years, body mass index 26.3+5.2 kg/m2, as shown below in

TABLE 34.
10 TABLE 34: Subject Details White Bread Series

D Sex Ethnicity Age (yrs) Height {cm) Weight (kg) BMI (kg/m2)

141 F Caucasian 26 1440 50.0 24.11
12 M Caucasian 42 174.0 80.0 26.40

308 F Caucasian 21 158.0 50.0 20.03

303 F Caucasian 19 167.0 89.8 32.20

316 F Caucasian 36 163.0 69.7 26.20

250 F Caucasian 20 159.0 50.8 20.09

207 M Caucasian 50 168.0 76.1 26.96

19% M Caucasian 41 179.0 116.0 36.20

210 F Caucasian 41 153.0 67.3 28.75
93 F Caucasian 39 162.0 58.0 22.10

MeantSD 33.5411.1 162.7410.1 76.8+£21.0 26.345.2

TEST MEALS (WHITE BREAD SERIES)
The white bread series consisted of portions of white bread containing 50 g
available carbohydrate (defined as total carbohydrate minus dietary fiber). The white
15 bread was baked in a bread maker in loaves containing 250 g available carbohydrate. The
ingredients for each loaf (250 ml warm water, 340 g all purpose flour, 7 g sugar, 4 g salt,
and 6.5 g dry yeast) were placed into the bread maker according to instructions and the

machine turned on. After the loaf had been made, it was allowed to cool for an hour, and
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EXAMPLE 13 Thi s examﬁl“g‘“ﬂe m‘ﬁﬁg'f’ai ) 5| aklda | @l YFB to
various foddestMealos ¢ o g ADDXRY = CETT C- T dex off the food to
which it wdsviaddesdl MNEPAODS SUBMECTS 76 Teén heddd hi Sfbjdct % four male
and six fenslg)p.a0ed |3+ 3| 6 Mears wiih a body| mess | noesx of 28.81. 3
kg/ n2 were |sighk@d. The indiyidual detailsjare shown below in 30 TABLE 42.
I D Sex - Et yfrs) ight,¢cm & ght s£kg 9 1BMsg( kg/ nR)
21.4 93 F ggﬁagg%*ss%%go 18 ¢ |

+VFB2.5 g

White Bread + | VFB5.0 114 1.1 9.6 57.8 7.8 50

Margarine

+VFB5.0 g

White VEB7.5 114 1.1 9.6 60.3 10.3 50

Bread+Margarine

+VFB7.5¢g

*weight may vary slightly between batches, depending on moisture content,

CHO=carbohydrate.

15

20

ASSAY METHODS:
Blood glucose was measured after fasting and atl5, 30, 45, 60, 90, and

120 minutes after eating the test meal. Incremental areas under the blood glucose response

curves (IAUC) were calculated using the trapezoid rule and ignoring area beneath the

baseline. Each subject’s IAUC after consumption of each test food was expressed as a

percentage of the mean IAUC of the three white bread controls taken by the same subject.

The glycemic index was calculated by expressing each subject's glucose TAUC for

the test food as a percentage of the same subject's average response after reference white

bread. The mean of the resulting values was the food GI based on the glucose scale (i.e.,
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Caucasi an 24 167.0 58.0 20.8 201 M Asian 28 171.0 71.0 24.3 209 M Asi an 41

167.0 66.5 23.8 233 F Caucasian 47 158.0 53.1 21.3 254 F Caucasian 46 1
77.4 26.8 258 F Asian 40 153.0 49.5 21.1 281 00

GI of glucose = 100). The blood glucose concentrations at each time and the IAUC values
were subjected to repeated measures analysis of variance (ANOVA) examining for the
effect of the test meal.

After demonstration of significant heterogeneity, the significance of the differences

5 between individual means was assessed using Tukey's test to adjust for multiple
comparisons. In addition, the significance of the differences between blood glucose
concentrations and increments for each test food and white bread were assessed by paired
ttest. To estimate the Gl-lowering potential of 1 g of VFB, the GI change for each
individual dose was averaged and calculated per gram of VFB.

10 WITHIN-SUBJECT VARIATION:

The incremental areas under the blood glucose response curves (IAUC) after the
three tests of white bread control were calculated (data not shown). Although the
difference in the IAUC between subjects was highly significant, there was no effect of
order using the ANOVA statistical method. The mean within-subject coefficients of

15 variation (CV) for IAUC for the glucose and white bread series were 21.7+:4.9%
and 26.5+5.2%, respectively, which is average for normal subjects. Values less than 30%
were considered to be satisfactory in the study.

Palatability was rated on a 100mm visual analogue scale anchored at very
"unpalatable" at one end and "very palatable” at the other end. Therefore, a higher number

20  corresponds to a subject's perception of a more palatable product.
RESULTS
BLOOD GLUCOSE RESPONSE FOR GLUCOSE TEST MEAL

The results of the glucose test meal study are summarized below in TABLE 36.

The "*" symbol indicates a statistically significant difference between the test condition

25  and glucose control at the indicated time point.

TABLE 36: Summary of Blood Glucose Response for Glucose Test Meal
Test Omin
Condition | (mean) | 15min 30min 45min G60min 90min 120min AUC

Glucose 436 6.5+ 7.86+ 7.83% 6.87+ 4.9+ 3.76+ 216.4=

Control 0.13 0.22 0.49 0.64 0.64 0.45 0.30 284
(50 g)

Glucose 4. 44+ 5.72+ 7.19+ 7.27x 6.97+ 5.32+ 431+ 190.1x
+VFB2.5 0.i5 0.28% 045 0.68 0.71 0.45 0.38 36.4
g

Glucose + 4.35¢ 5.64+ 6.754 6.87+ 6.28+ 5.26+ 4.57+ 170.1x
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M Caucasi an 23 186.5 84.7 24.4 312 F Caucasian 58 178.0 86.3 27.2 318 M
Caucasian 23 186.5 84.7 24.4 MeanlSD 37.313.6 169.8e 4 69.314.7 23.811.3
TEST MEALS 5The follow ng food types were included in this study: Study
1: Corn flakes, Rice, Roast Turkey, Yogurt, Wiite bread, Study 2: G anola 1B,
1C, 2B, 3B, Slinfast Al'l test neals consisted of portions of each
food containing 50 g avajlable carbohydrate (defined as total.carbghydrate
m nus di et ar'&;ﬁfi ber)Mmifj ye graps of MFB300 10 granu_l ated .

' j a + | ~120min ADC
(konj ac/ xan fon gitpeaplo] doming o-3qmin, oIl o A0, | softrof of
cornfl akes, miog o8-St uqzﬁiy apﬁfuc %%T yu(zjljl t .u‘?.‘*.?c ia?'it:s:;y puz?'éu to

consunpt i on| Gﬁﬁerc D4t ak es67ne | e8-7dbns et Witk 11253 |of4- 74 | k. 1367+ To
cont rol for M 99115 t A):ﬁ'l* Q"%g\l ','.Q;é* :\L‘pﬁn th(ézggl ||rﬂr2é ﬁlzélﬁﬂl" ce, an

LB A~ A~ A= a —

extra white bread with nilk was al so consuned. The white bread was baked in
a bread naker 15 in | oaves containing 250 g avail able carbohydrate The

i ngredi ents for Aesbewt ghove DETARBLERSr Glugaset YEBABS ¢ a8 somparsdoloettpsastr, 7 g
sugar, 4 g oSald shd Horaishod %1%1%%9 WeL R n?lbﬁ,%&%mcageqe&éﬂa ﬁa&q%lﬂ@ ker
according to 1 nstructions an | ne turned ter the |oar had
been made, tinte pwarg (aek0. inézd Ghucosot ViFBrS ap ah@gmpaladmdo g}mewse\mnlgcﬂaho‘aﬁ;ﬂja after
dlscardlng ust t he remgi nde It sk zes
cont ai nP {‘;'g%gf TR ohy ra%helgga%'h}g‘ée\és g@%n@%@es l-001‘9‘8)02& pri or
to use and 3oahmaé£@—omm)hat 4% eloea\Ve=mo20)r ambatcmﬂsmmnbs r0.01 T Rkdr t&B:

Nutrien nt en ro.1. I
utrient U?neta cctmsgmption e(ﬁucos‘laJ 9% e?%tg Iz\i/s?%ompareg to glucose control showed a

statistically significant decrease in blood glucose levels at 15 minutes (p=0.016),
30 minutes (p=0.010), 45 minutes (p=0.011), and at 120 minutes (p=0.003).
10 BLOOD GLUCOSE RESPONSE FOR WHITE BREAD TEST MEAL
The results of the white bread test meal are summarized below in TABLE 37. The
" symbol indicates a statistically significant difference between the test condition and

glucose control at the indicated time point.

15 TABLE 37: Summary of Blood Glucose Response for White Bread Test Meal
Test Omin 15min | 30min | 45min 00min 90min | 120min AUC
Conditions {mean)

‘White Bread 421+ 4,79+ 6.30+ 6.67+ 6.28+ 5.54+ 4 86+ 1742+
Control 0.07 0.12 0.16 0.14 0.22 0.16 0.13 13.5
‘White Bread + 4.17+ 4.81% 6.22+ 6.45+ 6.09+ 5.37+ 4.89+ 164.7+
Margarine 0.08 0.13 0.17 0.22 0.35 .26 0.20 16.9
Control

White Bread + | 4.40+ 4,66+ 573 5.75+ 5.69+ 5.54+ 5.18+ 121.1+
VEB2.5g 0.07 .11 0.21% 0.27¥ (0.34% 0.30 0.23 210
White 426+ 4,34+ 5.28+ 566+ 5.33+% 5.13+ 4.83+ 96.6+
Bread+VFRS. .12 0.12% 0.17* 0.23* 0.24% 0.16 0.15 20.1
Og

White 4.15+ 4.4+ 525+ 5.35+ 5.15+ 471+ 4,59+ 85.1+
Bread+VFB7. 0.12 0.14% 0.17% 0.16% 0.14% 0.13* 0.12 123
5g

As shown above in TABLE 37, there was no significant difference observed in
blood glucose concentrations after consumption of the white bread alone control as
compared to the white bread plus margarine control. However, white bread plus

20  margarine plus VFB 2.5 g as compared to white bread control showed a statistically
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Amount (g) Protein (g) Fat (g) Total CHO (g) D etary Fiber (g) Avail able
CHO (g) Wiite Bread WB 104* 7.6 1.6 52.8 2.8 50 Wiite Bread + 125ml2% mi | k
VWB+M 104+125nml 8.1 4.1 58.8 2.8 56 Cornfl akes + 125ml2% mi | k CF 60+125ml

szs.g 2.15556 0 56 Conflakes + 125ml milk + VFB (5g) CF+VFB 60+125ml+5g 8.3

significant difference at 30 minutes (p=0.008), 45 minutes (p=0.002), and 60 minutes
(p=0.018) after consumption of the test meal. White bread plus margarine plus VFB 5.0 g
as compared to white bread control showed a statistically significant difference at
15 minutes (p=0.006), 30 minutes (p=0.0001), 45 minutes (p=0.001), 60 minutes

5 (p=0.001), and 90 minutes (p=0.0001). White bread plus margarine plus VFB 7.5 g as
compared to white bread control showed a statistically significant difference at 15 minutes
(p=0.029), 30 minutes (p=0.0001), 45 minutes (p=0.0001), 60 mimutes (p=0.0001), and
90 minutes (p=0.001).

PALATABILITY AND GLYCEMIC INDEX

10 The palatability scores and GI values for the glucose and bread series were
calculated as described above and are shown below in TABLE 38. With regard to
palatability, all test meals were well tolerated, however, the palatability scores of the
glucose with VFB for all three doses was significantly lower when compared to the
control glucose, likely because gelling of the glucose (after addition of VFB) took place

15  before all was consumed.

TABLE 38: Glucose Drink Series: Palatability and Glycemic Index

(TestMeal |  Abbrev Palatability (mm) | Glycemic Index
Glucose © Glue 53.7:6.42 1002
Glucose+2.5 g VFB VFB2.5 35.6+10.4b 83749 b
Glucose+5.0 gVFB VFBS5.0 34,049 6b 77.7+8.2a0
Glucose+7.5 gVFB VFB7.5 26.2+8.89 71.5£5.9b

Values with different letters in the superscript are significantly different (p<0.001)

20
TABLE 39: White Bread Series; Palatability and Glycemic Index

Test Meal Abbrev Palatability (mm) Glycemic Index
‘White Bread WwB 65.7£7.8 7138
White Bread+Margarine WB+M 72.748.2 66.843.63
White Bread VFB2.5 75.6%3.2 47.5459b
+MargarinetVFEB2.5 g
White Bread + Margarine + VFB3.0 73.8+5.7 37.3+5.9b
VFBS.0 g
White Bread + Margarine + VFB7.5 64,9+6.3 33.9+3.60
VFB7.5 ¢
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56 Rice Rice 62.5 4.2 0 50.0 0 50 Rice + VFB (5g) Rice + VFB 62.5+5 4.2 0
55 5 50 Turkey Dinner Riurk 422 21.6 11.3 55.4 5.6 50 Turkey Di nner '
(59) RT+VFB 422+5 21.6 11.3 60.4 10.3 50 yogurt yogurt 250 8 4 50 0

10

15

20

With regard to glycemic index, in the glucose series the GI value of the 7.5 g VFB
was significantly lower than the control glucose test meal (see TABLE 38), while in the
bread series, all three doses of VFB (2.5, 5.0, 7.5 g) were significantly lower than both the
white bread and the white bread and margarine control (see TABLE 39).

The glycemic index reducing potential of VFB was then determined when added to
liquid (glucose) and solid (white bread plus margarine) food formulations. The glycemic
index was calculated for each dose of VFB (2.5, 5.0, 7.5 g). Incremental areas under the
blood glucose response curves (IAUC) were calculated as described above. Each subject's
IAUC after consumption of each test food was expressed as a percentage of the mean
IAUC of the three white bread controls taken by the same subject. The mean of the
resulting values was the food GI based on the glucose scale (i.e., Gl of glucose=100). In
addition, the glycemic index lowering potential of each formulation was estimated. The
glycemic index and change in glycemic index per gram of VFB (AGI/gVFB) are provided
below in TABLE40 for the glucose drink test meals, and are provided below in
TABLE 41 for the white bread test meals.

TABLE 40: Average change in Glycemic Index when VFB is added to glucose drink

Test Meal GI AGl/gVEB

50 g Glucose Control 1002

50 g Glucose +2.5 g VFB 83,720 0a:b -6.5

50 g Glucose + 5.0 g VFB 77.748.98,b 4.5

50 g Glucose + 7.5 g VFB 77 545,90 =37
Average change in GI per pram of VFB -4.9+0.9

Numbers with different letters in the superscript are statistically different (p<0.05).

Tabie 41: Average Change in Glycemic Index When VFB is Added to White Bread

Test Meal W

White Bread Control 714

‘White Bread -+ Margarine 66.8+3.62

White Bread + Margarine + 2.5 gVFB 47.5+5.9b 9.4

‘White Bread + Margarine + 5.0 g VFB 17325.0b -6.7

White Bread + Margarine + 7.5 g VFB 33.9+3.60 -5.0
Average change in GI -7.0=1.3
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50 yogurt+VFB (5g) Yog+VFB 250+5 8 4 55 5 50 ASSAY METHODS Each subj ect
underwent treatnents on separate days, wth each subject performng 5 up to
two tests per week with at | east one day between tests. On each test day,
subjects arrived in the norning after a 10-to 14-hour overnight fast. After
bei ng wei ghed and having a fasting bl ood sanpl e obtained by finger prick,

t he subject then consunmed a test neal within ten ninutes and further bl ood
sanpl es were obffggtMed at 15, 30, 45, 60, 90, afd 120 nj AF'E¥ Bfrer the
start of the test neal. Subjects were gl verergramhtYB: of one ta.two 10 cups
of water, tea, or coffee, with or without ml k. The beverage consunmed by
each subject remained the sane on each test day. Blood sanples were
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product.
EXAMPLE 13
This example demonstrates that the addition of VFB to various foods is effective to
25  reduce the glycemic index of the food to which it was added.
METHODS
SUBJECTS
Ten healthy subjects (four male and six female), aged 37.3 £3.6 years with a body

mass index of 23.8+1.3 kg/m2 were studied. The individual details are shown below in

30 TABLE42.
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Cornflakes 4.37 5.14+ 7.12+ 7.64 6.80+ 5.13+ 4.38+ 184,9+ 0.13 0.19 0.30
0.52 0.55 0.23 0.27 28.5 Cornfl akes+ 4.41 4.90+ 6.33+ 6.58 6. 15+ 5.01+

4.72+ 132.7+ VFB 0.13 0.25 0.41 0.40* 0.39 0.23 0.11 23.5 Rice 4.41+ 5.43+
7.23 7.08+

TABLE 42: Subject Details

D Sex Ethnicity Age (yrs) Height (cm) | Weight (kg) | BMI (kg/m2)
93 F Caucasian 36 163.0 56.9 214
190 F_ | Caucasian 24 167.0 58.0 20.8
201 M Asian 28 171.0 71.0 24.3
205 M Asian 41 167.0 66.5 238
233 F Caucasian 47 158.0 53.1 21.3
254 F Caucasian 46 170.0 77.4 26.8
258 F Asian 40 153.0 49.5 21.1
281 M Caucasian 23 186.5 84.7 24.4
312 F Caucasian 58 178.0 86.3 272
318 M Caucasian 23 186.5 84.7 24.4
MeantSD 37.343.6 169.843.4 69.3+4.7 23.8+1.3
TEST MEALS
5 The following food types were included in this study:
Study 1: Corn flakes, Rice, Roast Turkey, Yogurt, White bread,
Study 2: Granola 1B, 1C, 2B, 3B, Shimfast

All test meals consisted of portions of each food containing 50 g available

carbohydrate {defined as total carbohydrate minus dietary fiber). Five grams of VFB300

10  (granulated (konjac/xanthan/alginate (70:13:17)) was sprinkled onto the portion of

cornflakes, rice, roast turkey dinner, or yogurt immediately prior to consumption. The
cornflakes were consumed with 125 ml of milk.

To control for any effect the milk may have had on the glucose tolerance, an extra

white bread with milk was also consumed. The white bread was baked in a bread maker

15 in loaves containing 250 g available carbohydrate. The ingredients for each loaf (250 ml

warm water, 340 g all purpose flour, 7 g sugar, 4 g salt, and 6.5 g dry yeast) were placed

into the bread maker according to instructions and the machine turned on. After the loaf

had been made, it was allowed to cool for an hour, and then weighed and after discarding

the crust ends, the remainder was divided into portion sizes containing 50 g available

20  carbohydrate. These portions were frozen prior to use and reheated in the microwave prior

to consumption.
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6.38+ 5.71+ 4.63 185.6+ 0.12 0.23 0.27 0.44 0.50 0.26 0.13 31.7 Ri
) ) ) . . . . . ce+VFB
4.44 4,86+ 5.84+ 5.75+ 5.44+ 5,16+ 4.86 98.8 0.13 0.13 0.23* 0.29* 0.31*

0.11 0.11 17.1 Roast Turkey 4.39+ 5.44+ 7.34 6.68+ 5.64+ 4.29 4.04+ 126. 8+

TABLE 43: Nutrient Content of Test Foods

Protein Total Dietary | Available

Test Meal Abbrev Amount (g) (g) Fat (g) | CHO (g) | Fiber (g) | CHO (g)
‘White Bread WB 104* 7.6 1.6 52.8 2.8 50
White Bread + WB+M 104+125ml 8.1 4.1 58.8 2.8 56
125ml 2% milk
Cornflakes + CF 60-+125ml 8.3 2.5 56 0 56
125ml 2% milk
Cornflakes + CF+VFB | 60+125ml+5g 8.3 2.5 61 5 56
125mi milk +
VEB (5g)
Rice Rice 62.5 4.2 0 50.0 0 50
Rice + VFB Rice + 62.5+5 42 0 35 5 50
(5g) VFB
Turkey Dinner Rturk 422 21.6 11.3 55.4 5.6 50
Turkey Dinner RT+VFB 42245 21.6 11.3 60.4 10.3 50
+ VFB {5g)
yogurt yogurt 250 8 4 50 0 50
yogurttVFB Yog+VEB 25045 8 4 35 5 50
(5g)

ASSAY METHODS

Each subject underwent treatments on separate days, with each subject performing

5 up to two tests per week with at least one day between tests. On each test day, subjects

arrived in the morning after a 10-to 14-hour overnight fast. After being weighed and

having a fasting blood sample obtained by finger prick, the subject then consumed a test

meal within ten minutes and further blood samples were obtained at 15, 30, 45, 60, 90, and

120 minutes after the start of the test meal. Subjects were given a choice of one to two

10 cups of water, tea, or coffee, with or without milk. The beverage consumed by each
subject remained the same on each test day.

Blood samples were collected into 5 ml polypropylene tubes containing a small
amount of sodium fluoride/potassium oxalate, mixed by rotating the tube vigorously, and
placed into a refrigerator. After the last blood sample, tubes were stored at -20°C prior to

15  analysis of glucose using an automatic analyzer (Model 2300 STAT, Yellow Springs
Instruments, Madison, Wisconsin). All blood samples were analyzed within one week of
collection. Blood glucose was measured after fasting and at 15, 30, 45, 60, 90, and
120 minutes after eating the test meal, Incremental areas under the plasma glucose curves

(JAUC) were calculated using the trapezoid rule and ignoring area bencath the baseline.
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0.08 0.21 0.35* 0.54* 0.49* 0.08* 0.13* 22.5 Roast Turkey 4.43 5. 29+
: : : . . 6. 51+
5.98+ 5.06+ 4.50 4.41 89.1+ + VFB 0.11 0.25 0.29 0.36* 0?126* 0.10* 0.11

12.0 Yogurt 4.43 5.60+ 6.92+ 5.90+ 4.72 3.97 3
0. 36* 0. 26* .85+ 92.4 0.11 0.26 0.25

The glycemic index was calculated by expressing each subject's glucose IAUC for the test
food as a percentage of the same subject's average response after the reference white
bread. The mean of the resulting values was the food glycemic index (GI) based on the
glucose scale (i.e., GI of glucose = 100). The blood glucose concentrations at each time
5 point and the [AUC values were subjected to repeated measures analysis of variance
(ANOVA) examining for the effect of the test meal. After demonstration of significant
heterogeneity, the significance of the differences between individual means was assessed
using Tukey's test to adjust for multiple comparisons. In addition, the significance of the
differences between blood glucose concentrations and increments for each test food and
10  white bread were assessed by paired t-test. The percent reduction in GI was calculated for
each meal with VFB was also calculated.

Palatability was rated on a 100mm visual analogue scale anchored at very
"unpalatable” at one end and "very palatable” at the other end. The higher the number, the
higher the perceived palatability of the test food.

15 RESULTS

The results of the blood glucose tests for the various test foods are summarized

below in TABLE 44. The ™" symbol indicates a statistically significant difference

between the test condition and the white bread control at the indicated time point.

20 TABLE 44: Summary of Blood Glucose Responses for Test Foods

Test Omin

Condition (mean} | 15min | 30 min | 45 min 60 min 90 min | 120 min | AUC

Comflakes 4.37+ 5.14= 712+ 7.64+ 6.80+ 513+ 438+ 184.9+
0.13 0.19 0.30 0.52 0.55 0.23 0.27 28.5

Comflakest+ 441+ 490+ 6.33% 6.58+ 6.15+ 5.01+ 4.7 132.7+

VFB 0.13 0.25 0.41 0.40%* 0.39 0.23 0.11 23.5

Rice 4,41+ 5.43% 7.23+ 7.08+ 638 571+ 4. 63+ 185.6+
0.12 0.23 0.27 0.44 0.50 0.26 0.13 31,7

Ricet+VFB 444+ 4,86+ 5.84= 575+ 544+ 5.16& 4. 86+ 08.8+
0.13 0.13 0.23* 0.20% 0.31% 0.11 0.11 17.1

Roast Turkey 4.39+ 544+ 7.34% 6.68% 5.64% 4,26+ 4.04& 126.8+
0.08 0.21 0.35* 0.54* 0.49* 0.08% 0.13* 22.5

Roast Turkey 443 529+ 6.51& 5.98+ 5.06% 4,50+ 441+ 89.1%
+ VFB 0.11 0.25 0.29 0.36* 0.26* 0.10% 0.11 12.0

Yogurt 4.43+ 5.60+ 6.92+ 5.90+ 472+ 397t 3.85+ 924+
0.11 0.26 0.25 0.36* 0.26* 0.09* 0.07 11.8

Yogurt + VFB 441x 5.54+ 6.52+ 5.71x 4.82+ 420+ 4.08+ 84.9+
0.14 0.31 0.34 0.42% 0.33* 0.13*% 0.14* 14.5
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0.09* 0.07 11.8 Yogurt + VFB 4.41 5.54+ 6.52+ 5.71+ 4.82 4.20+ 4.08 84.9
0.14 0.31 0.34 0.42* 0.33* 0.13* 0.14* 14.5 Test Qmn Condi ti on
(mean) 15 min 30 min 45 mn 60 mn 90 mn 120 mn AUC Wite Bread

Test Gmin

Condition (mean) [ 15min | 30 min | 45 min | 60 min 90 min | ¥20 min | AUC

‘White Bread 437+ 5.12% 6.54+ 6.73+ 6.36x 5.26+ 4.77+ 1589+
0.12 0.32 0.40 040 0.37 0.25 0.12 20.7

As shown above in TABLE 44, the blood glucose concentration after consumption
of cormnflakes was higher than the white bread control, with a statistical difference
observed at 45 minutes (p=0.001). The blood glucose concentration after consumption

5  with comflakes plus VFB was reduced as compared to cornflakes alone and was very
similar to that observed after consumption with the white bread control.

As shown in TABLE 44, the blood glucose concentration after consumption of rice
was very similar to that observed after consumption of the white bread control. However,
after consumption of rice plus VFB, the blood glucose concentration was reduced at

10 statistically significant lower levels at 30 minutes (p=0.049), 45 minutes (p=0.005), and
60 minutes (p=0.002) after test meal consumption as compared to the white bread control.

As shown in TABLE 44, the blood glucose concentration after consumption of
roast turkey was initially higher than that observed for the white bread control with a
significantly higher level observed at 30 minutes (p=0.025) then trended lower, with a

15  statistically significant lower level observed at 60 minutes (p= 0.037), 90 minutes
{p=0.001), and 120 minutes (0.011). After consumption of roast turkey with VFB, the
initial blood glucose levels were similar to the white bread control, then trended lower
than those observed for white bread, with a statistically significant lower level observed atr
45 minutes (p=0.006), 60 minutes (p=0.001), and 90 minutes (p=0.012) as compared to the

20 white bread control.

Finally, as further shown in TABLE 44, the blood glucose concentration after
consumption of yogurt was initially higher than that observed for the white bread control,
then trended lower with a statistically significant lower level observed at 45 minutes
(p=0.021), at 60 minutes (p=0.00), and at 90 minutes (p=0.001) as compared to the white

25  bread control. After consumption of yogurt with VFB, the blood glucose concentration
was initially the same as the white bread confrol, then trended lower with a statistically
significant lower level observed at 45 minutes (p=0.007), 60 minutes (p=0.00), 90 minutes
{p=0.00), and 120 minutes (p=0.00} as compared to the white bread control.
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4.37 5.12 6.54 6.73 6.36 5.26 4.77 158.9 0.12 0.32 0.40 0.40 0.37 0.25
0.12 20.7 As shown above in TABLE 44, the bl ood gl ucose
concentration after consunption of cornflakes was higher than the white
bread control, wth a statistical difference observed at 45 m nutes
(p=0.001). The bl ood glucose concentration after consunption 5 with

confl akes plus VFB was reduced as conpared to cornfl akes al one and was very
simlar to that observed after consunption with the white bread control.

As shown in TABLE 4@ALABABILERY AV &8 ECENKCRtEAti on after consunption of
rice was very Siyj %a?{taﬂilﬂgts&ﬂ%s RSEFREE AERTocRS st ofre Shovidielovnint e br ead
control. However, ter consunption of rice plus VFB, the blood glucose
concent r at TABLE. r educed at 10statistically significant |ower |evels at 30
m nutes (p=0.049), 45 m nutes (p=0.005), and 60 m nutes (p=0.002) after
test nmeal consunption as.c Ledp i tilE MG Sagexcontrol . As
shown in TABEE44—the—blo } at gy & [COTRHI RO of
roast turkey . was,initiallly higher [thgaphifamhmphser ved) for the whine bread
control w tth—a—stgriteantty—higher—tevel—obsgrved at 30 m nutes (pr0. 025)
t hen trende¢domtaet25mi2tsh [a 15Fst atii st 6&4Sy si|gni Fi%dhht lowertglevel
observed af ™88 ni nutes (pP= 0.037) | 90 i hut-es H{p=0—00H—tand—120~mihut es
(0.011). Aftcemnganzsantd dn of+vemadt t uskey wi tth VRRB#6.2 he |i ni ¥edaim bl pod

gl ucose | eVealis+vire sinmillar to thg white bread contraol. tlhen trended | ower
than those |ghserved for it bread, whhh4a stiati gloegal |y Si gmgd i cant | ower
| evel egbfgimﬁ@; ne Compa R U e bR m Nt e, 4py0. GO . [ gnd 99

Zo—wHteot-eat—ContTor— i nal | Y,

as further |®bewuken TABLH 44,81t he |bl 008 !5flsucode cofifedht rati onlewt er
consunpti or §g&t¥ﬂ%ﬁlws iﬁ»ﬂ‘ngl lly hi-ghers than t hats observedidwr the white
bread cont rrof, dTowerwWth_a statijstically signiflcant lfower

| evel obser\egitat 45 ni nut es Yep=0.1021)51383 59 L nitked (pé&—%%nﬁ at 90
m nutes (p3GARLYyrms conpaned +ViB the whibtses 25 |br edthb+ebnt riol . BY er

consunption af yogurt with VRR, the bl.ged gl udose;capgentrrati gpnwas
initially tihe—same astherwhite brgad controfl,[ then trended Tower with a

statistical I;’&"‘E_Bmﬁﬂ?@%{nt | OVRM | (e)%el Bt ved at 398 Hi nut es {520. 047), 60
m nut es 0=0.2FK 00 pi putbs (p=0-00)—ant—120-ninttes—(p=0-—00)—as—conpar ed
to the white bregfe@iehid IndePAREIABIiL HTTHeAND fEHOWEENEICE bNDEtcBogzed as

pal atability scores and glycenic yaluyes.for the test neals_ay h bel ow
in TABLE 45.{0“’"; 56 <Gl <of ‘Tﬁ@e@r’??fg?ﬁ ?%‘B’é)r( %%@%f@te@?z&iﬁ &ggﬁagg\%ol | ows:
G < 55 is fabsgafahftheds AstdMtion HebsiteGrww.dibetes.coBidHgN Rba@ g asmiddspli unt';

G ? 70 is categorized as "H gh" (See the Canadi an Di abetes Associ ation
website, wascesbedFelyadd, 2¥78ecti on About gl ycemic. asp, accessed July 26,

2007) . As shown above in TABLE 45, the addition of VFB reduced the

glycemc index (G@) of all of the test neals irrespective of the type of
neal to which i tAsshewadbed. in TARIE #5.0l¢ additign ofi ¥FB seduged: the elicp@icadi® i on of

VFB to conf e educed the, G of e f : j t egory
o the medi ‘T Catb0My bRt renae Rl eros R BreRh Ry REMIEE viedodgh e
of the ricepdticamrt heis hogld Ght thet igoiop ¢foVERetol comfl@kes ardoeror the Gl of them| GURE

13 graphically illustrate e . glycemc index for e ” ' or
wi t hout 5. OCO&YQ?#(‘?S\#@‘[B@'}‘@})E?{&%%* g{%e %lma?/ageigf)gb%g&géarg%%%%?a‘{%ﬁs th
expr felss%ﬂl agcelrb@uche EIﬁEgﬂeﬂasﬁamhﬂgn GTIc@eBEyl ﬂoage RoldGt datsgont VFB t o ;
cornfl akes, rice, turkey dinner or yogurt resulted i.n a 26% 45%..24% an
9% r educt i on i n HENREGS] gﬁ@%ﬁ&é’ﬂﬁ%l%g?g%%ﬁw&“b&d@’émr 938}6??5% PS%S‘%lgbglér ved
in the G f@fm&@rstﬁo%akwlaaﬁw apprEBInTIRA S0 WhemlAtdémbhyEBeyesgresdeatas shd cal | y
significant (p<0.00001). ) - X

Mean + SEM. As shown in FIGURE 13, addition of VFB to comflakes, rice, turkey

dinner or yogurt resulted in a 26%, 45%, 24%, and 9% reduction in meal GI, respectively.
20  The percent reductions observed in the GI for cornflakes and rice meals when adding VFB

were statistically significant (p<0.00001).
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Wth regard to palatability, all test neals were well tolerated. It is
noted that the addition of VFB to the various food types did not
significantly reduce the palatability of the particular food product.
Therefore, these results denonstrate that the addition of VFB reduced the
G of all of the test nmeals irrespective of the type of neal to which it
was 5added and did not signifi cantly affect the palatability of the test
nmeal s. EXAMPLE 14 stra t t f VFB
to various type ‘%Fegjf%w&aiatﬁﬁ’)ﬁ%?lﬁc?fl%e@ St%er?té%uctélg pod: Hﬁs?@%dcthl n%ex of
the granol gidigonWH VIFB td theasriagddest tyEsTdHDnG: ﬁ@ﬁﬁl&j‘lﬂﬁ@luce the patftshilineaf t hy

subjects (four male and six f a 7 313.6 r Ragy ness

i ndex of 2@738’21110313~T<E’Pﬁ?r%?te Tg’ﬂ?%ﬂ %&hes%ﬁgml %f[?é‘%/&lgtetﬁ%lvadtlt%&% e

subj ects 1 hahcddaht tﬁ'o@ah«%ﬂ‘ ﬂl@tegﬂhsa]ﬁrwdyeca{reoﬁm aypebsfcinéal tr ABIcE it Raof
EXAMPLE 13. TEST MEALS 15Al| test neals g‘?sﬁ@ggd of ort| ons of each food
cont ai n ngadied gnddidinpbsignificantly aisrl s palaeaitty testp car bohydr at e mi nus
dietary fiber). The white bread copknaipiei4oenerated as described in
EXAMPLE 13. VFB may be incorporated into granol a by bl ending selective dry
and liquid gr anﬁllnaexamgﬂ@dhrmmgatw thpt tesiditianTadiB inargpy Pei o graola is

(70:13:17)).cand. | e, RLOCSSLA0LRE, GHELA, (U £ubliqugh baking or of her

drying 20 OW ng neal s were prepared by baking
the VFB into thMBJIHﬂIMa Granola 1C = Cranberry Granola with 2.5 g
VFB per 60 g servi ngﬁlﬁﬁ%@ vai | abl e CHO) G anola 1B =

Bl ueberPy Granol a w VFB per 60 g serving (50 g 25avail abl e CHO
Granol a 2B = Bl gyabrdaliily @oudinidle ndOsig féd%),p@ed 80.343.6 gears mith @30dy

avai | abl e CHO) G anol a BB-BIu r I (n 60 g
serving (5mags fger PhR- %“Hé-@/’méd"ef”%é Wga T)BKBB(?E’@ iﬁf?%ﬂ ?é} SIBBJS %\at(g) Fat
(g) Total %c%gt)ed 2| ﬁ{s%fddyﬁt&régcr{bea iAvQB1 BhY of EXAMIE Bl ueberry G an3B 92
93 14.6 62 3 50 Granol a (control)
TEST MEALS
15 All test meals consisted of portions of each food containing 50 g available

carbohydrate (defined as total carbohydrate minus dietary fiber). The white bread control

was generated as described in EXAMPLE 13. VFB may be incorporated into granola by

blending selective dry and liquid granola ingredients with VFB (konjac/xanthan/alginate

(70:13:17)) and then processing the overall mixture through baking or other drying

20 methods. The following test granola meals were prepared by baking the VFB into the

granola:
Granola 1C = Cranberry Granola with 2.5 g VFB per 60 g serving (50 g
available CHO)
Granola 1B = Blueberry Granola with 2.5 g VFB per 60 g serving (50 g
25 available CHO)
Granola 2B = Blueberry Granola with 5.0 g VFB per 60 g serving (50 g
available CHO)
Granola 3B = Blueberry Granola control (no VFB) 60 g serving (50 g
available CHQ)
30
TABLE 46: Nutrient Content of Test Foods
Amount | Protein Fotal Dietary Available
Test Meal Abbrev {2) (2) Fat(g) | CHO(g) [ Fiber (g) CHO (p)
Bluebemry Gran3B 92 93 14.6 62.3 12.3 30

-64-



Cranberry Ganola + 2.5 g VFB G-anlC 93 10.3 14.7 61.9 11.8 50 Bl ueberry
Granola + 2.5 g VFB G anlB 92 10.0 14.3 61.4 11.4 50 Bl ueberry Granola + 5g

VFB Gran2B 98 10.4 15.2 65.8 15.8 50 Slinfast Slinfast 470mL 50
Granola
(control)
Cranberry GranlC 93 10.3 14.7 619 11.8 50
Granola +
2.5 ¢ VEB
Blueberry GranlB 92 10.0 14.3 6l.4 114 50
Granola +
2.5g VEB
Blueberry GranZ2B 98 10.4 15.2 65.8 158 50
Granola +
5g VEB
Slimfast Slimfast 470ml . 50
White WwB 104* 7.6 1.6 528 2.8 50
Bread

ASSAY METHODS

Each subject underwent treatments on separate days, with each subject performing
up to two tests per week with at least one day between tests. On each test day, subjects
5  arrived in the morning after a 10-to 14-hour overnight fast. After being weighed and
having a fasting blood sample obtained by finger prick, the subject then consumed a test
meal within ten minutes and further blood samples were obtained at 15, 30, 45, 60, 90, and
120 minutes after the start of the test meal. Subjects were given a choice of one to two
cups of water, tea, or coffee, with or without milk. The beverage consumed by each
10 subject remained the same on each test day.
Blood glucose was measured after fasting and at15, 30, 45, 60, 90, and
120 minutes after eating the test meal using the methods described in EXAMPLE 13.
Palatability was measured using the methods described in EXAMPLE 13.
RESULTS
15 The results of the blood glucose tests for the various granola test meals and
controls are summarized below in TABLE 47. The "*" symbol indicates a statistically

significant difference between the test condition and the white bread control at the

indicated time point.
20 TABLE 47: Summary of Blood Glucose Responses for Test Foods
Test Omin
Conditions | {(mean) | 1Smin 30min 45min 60min 90min | 120min | AUC
GranlB 4.40x 496+ 6.16% 5.61+ 4.86% 4,77+ 4,68+ 73.1%
0.14 0.24 0.29 0.25* 0.27* 0.15 0.09 16.2
GranlC 4.38x 4,79+ 5.85+ 5.81% 5.36:4 4.69+ 4.51+ 86.6+
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VWhite Bread WB 104* 7.6 1.6 52.8 2.8 50 ASSAY METHODS Each subj ect
underwent treatnents on separate days, wth each subject performng up to
two tests per week with at | east one day between tests. On each test day,
subjects 5 arrived in the norning after a 10-to 14-hour overnight fast.

After being weighed and having a fasting bl ood sanpl e obtained by finger
prick, the subject-thep-consupd atestneglwthintenmnutes—and further

bl ood sanpl el=ere oAFH ded at | 15,30, 45, 60,90 ol L ks |ar Ler
the start of-the testy {Hedt g, pup] gwb WL UTG8h d IR CE i 1550 [t WO cups
of wat er tea, or cpifee,f Wwtn OI'_WI tihout

U
, 2o '4' : il K e46t§5vera € [consuned by
each 10 sub r enpi t sa e tle ay. %T_Jgfmcose was
nmeasur ed af per—fasti nﬂglégrdhgg 15,2030, ﬁgﬁ 66; 2§O, a.Q"Ill*J.’ZO aim fter
eating the [ést3Bneal 4d$i ngs-idte| nbfHods 6d&sqr iSHed | rt-SBXANMAL2EE 113 147.7=
Pal at abi | i t was melasiiZeq A4Zng PBE detdddg dedcor| b8 i n E¥ANPLET13,
RESULTS 15Thsinisesul [t s.48f |t ha:bl oecb:gl lucose |t @asts [ or2zt hp aviati joussgrlanol a
test meals and_contlrdlig are2sunmasized 433 qw 4.4 TABLE 47. 0.Thel " 28 synbol
indi cates aj gfgatistligally sign|fisant| di-if ergnge pefypeen fthe tegl,.gondition
and the white bread cpntrolpsat|theaei Ndigat ed gi7mel pepnt| o LABLE47.] Summary
of Mbod utucose Responses tor test ruous Test Conditions O nin (nmean) 15mn
30mn 45mn 60mn 90m n 120m n AUC GranlB 4.49 0.14 4.96+ 0.24 6.16+ 0.29

5.611 0. 25* 4. 8G% skhvéibove in TABLE 47, the blood glucose concentration after consumption

of granola 3B {control) was similar to the glucose concentration after consumption of

white bread, with a statistically significant decrease observed at 30 minutes (p=0.034)

5 after test meal consumption. The blood glucose concentration after consumption of

granola 1B (with 2.5 g VFB) was significantly lower than that observed for the white

bread control, with a statistically significant difference observed at 45 minutes (p=0.001)

and 60 minutes (p=0.0001) after test meal consumption. The blood glucose concentration

after consumption of granola 2B (with 5.0 g VFB) was further reduced as compared to the

10 white bread control, with a statistically significant reduction observed at 30 minutes

(p=0.002), 45 minutes (p=0.0001), 60 minutes (p=0.0001), and 90 minutes (p=0.036) after

test meal consumption. The blood glucose concentration after consumption of granola 1C

(with 2.5 g VFB) was also significantly lower than that observed for the white bread

control, with a statistically significant reduction observed at 30 minutes (p=0.034),

15 45 minutes (0.001), 60 minutes (0.001), and 90 minutes (0.022) after test meal
consumption.

PALATABILITY AND GLYCEMIC INDEX

The palatability and glycemic index was analyzed as described above in

EXAMPLE 13. The results are shown below in TABLE 48. With regard to palatability,

20 all test meals were well tolerated; however the palatability score of the blueberry granola

with 5g VFB (Gran2B) was significantly lower when compared to the white bread

control.
TABLE 48; Palatability and glvcemic Index
Glycemic GI
Test Meal Abbrev Palatability Index Categoryl
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4.77 0.15 4.68= 0.09 73.14 16.2 G ant C 4.38= 4.79+ 5.85+ 5.81= 5.36= 4. 69=
4.51= 86.6 Test Conditions Omin (nean) 15mn 30m n 45m n 60nm n 90m n

120m n AUC 0.13 0.21 0.33* 0.33* 030* 0.17* 0.14 15.3 G an2B 4.49 4.82
5.47 5.26 4.86

Glycemic Gl

Test Meal Abbrev Palatability Index Categoryl
White Bread WB 71.345.0 71.6+0.0 High
Blueberry Granola (control) Gran3B 52.7+8.7 63.846.3 Medium
Blueberry Granola + 2.5 g VEB GranlB 45.248.1 32.6+4.8 Low
Cranbeiry Granola + 2.5 g VFB GranlC 45.2+8.9 38.444.0 Low
Blueberry Granola + 5g VFB Gran2B 40.8+8.6 21.6+3.0 Low
Slimfast Slimfast 43.0£8.6 30.4+5.4 Low

With regard to the Glycemic Index, all of the granolas containing VFB were
significantly lower that the white bread control or the granola conirol. FIGURE 14
graphically illustrates the glycemic index for each test meal with or without VFB,

5  expressed as the Mean+ SEM. As shown in FIGURE 14, addition of VFB reduced the
glycemic index of all the granolas, with statistically significant reductions observed
irrespective of the type of granola used (p<0.0001). As compared to the control granola
(blueberry), the cranberry granola (2.5 g VFB), blueberry granola (2.5g VFB) and
biueberry granola (5.0 g VEB) reduced the GI by 31%, 45%, and 64%, respectively.

10 This study demonstrates that VFB can be incorporated into granola and other foods
as an effective and palatable method to moderate the spike in blood glucose levels after
ingesting foods with medium or high glycemic indices. Not only did the addition of VFB
reduce the GI in a dose-dependent fashion, it also lowered the glycemic index category of
the granola from medium to low. The addition of VFB to other medium or high glycemic

15  index category foods can be expected to have similar effects.

EXAMPLE 15

This Example describes a 14-week study with overweight and obese human
subjects demonstrating that Viscous Fiber Blend (VFB) is effective to reduce weight,
lower cholesterol levels, and decrease fasting glucose when administered daily.

20 Rationale:

The purpose of this observational retrospective clinical analysis was to examine the
efficacy of VFB micro-granules (VFB100) (granulated konjac/xanthan/alginate
(70:13:17)) on weight loss, body mass index, waist circumference, waist-hip ratio, plus
laboratory measurements including total and LDL cholesterol, triglycerides, fasting

25  insulin, fasting glucose and 2 hour glucose tolerance test for 14 weeks in overweight and

obese adults.
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4.68 4.56 50.3th 0.14 0.15 0.20* 0.21* 0.22* 0.17* 0.11 10.1 G an3B 4. 441
5.36 6.93 6.76 6.40 4.88 4 28 147.7 0.12 0.22 0.33* 0.53 0.51 0.27 0.13
25.7 Slinfast 4.45 5.40 6.09th 5.11 4.41 422 4.12 59.8 0.12

Subijects:
A total of 29 sedentary adults (23 women; 6 men in generally good health), aged

20 to 65 years with a body mass index (BMI) range of approximately 23 kg/m2 to 36

5 kg/m® were invited to participate through a series of advertisements placed in local
newspapers. Subjects gave their written consent for participation in the program and were
required to attend group lectures on general health, diet, and exercise, every two weeks
given by one of the study directors for a maximum of 14 weeks.

Methods:

10 Screening and evaluation of the subjects were performed by a medical doctor or
naturopathic physician for height (inches), weight (pounds), and waist-hip measurements
on a bi-weekly basis. Percent body fat was determined using bioelectrical impedance
testing at baseline and every two weeks thereafter. A computerized analysis (RIR
Systems) was further employed on all subjects in order to determine BMI and percent

15 body fat. While all subjects enrolled in the program were initially evaluated for HDL,
LDL, total cholesterol, triglycerides, fasting glucose, fasting insulin, 2 hour fasting insulin,
and 75 gram glucose tolerance test at bascline, only those with aberrant risk factors were
re-tested using the latter laboratory parameters at week 14. During this time frame,
volunteers were required to take up to 10 grams of VFB micro-granules (VFB100) with 12

20  to 16 oz of water in divided doses throughout the day.

Significance was determined using the paired T-test analysis with assistance from
the Short Term Consulting Service, Department of Statistics, University of British
Columbia.

Results:

25 Weight Loss and Other Parameters: During the 14 weeks of VFB use, there were
significant reductions in group weight (-12.78 & 7.84 pounds), waist measurements

(-4.75 % 2.19 inches), % body fat (-2.43 & 2.39 %), and BMI (-2.26 + 1.24 kg/m®).
Similarly and in concert with these latter outcomes, both sexes individually demonstrated
significant reductions in the tested weight loss variables as noted in the following tables:

30

TABLE 49: Group 1: Men and Women Combined
Sample| Week 0 Week 14
Test size mean SD mean SD Change SD % Change

FWeight 29 108.38" | +31.82 | 1856 |£30.52 |[-12.78 +784 |-6.44
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0.21 0.34 0.27 0.24 0.16 0.15 8.8 WB 4.37 5.12 6.54th 6.73 6.36 5.26 4.77
158.9 0.12 0.32 0.40 0.40 0.37 0.25 0.12 20.7 As shown above in
TABLE 47, the bl ood glucose concentration after consunption of granola 3B
(control) was simlar to the glucose concentration after consunption of
white bread, with a statistically significant decrease observed at 30

m nutes (p=0.034) 5 after test neal consunption.—Fhe blood—glucose

concentrat| on af t|Semmlon@eeih ijon of dFukéfa 1B (hith 2.5 g VAB) was

si gni fi canplyTestonesize harndehal o2 er \de #ﬁégfbreg%—emﬁgxﬁ\%ﬁe— with a

statistical kg gnidol cpst7sdi flierancezaal3serveth af 45 m nul.&s (b= 00]1) and

60 m t =0. Q001 t tlest i Th d D
I DR NI A e SR ST

concentr at \Supt-Her—61 arot-a—2 tH—510719 B was flurt her
reduced as|egmparledyst o 4d8® 10 2ainist e Pr8ad] BB r 01243 t ke A3%tlabPEtical |y
significant reduction observed at 30 m nutes (p=0.002), 45 m nutes
(p=0.0001), 60 fATAES™PEEE. 0001), and 90 ninutes (p=0.036) after test neal
consunption. Theghloed @lcose concentration after consunption of granola
1C (with 2.5 g VFB) was also significantly | ower than that observed for the
white bread cont'reistanddin ingocksat i stically significant reduction observed at
30 m nutes (p=0.034), 1545 mnutes (0.001), 60 mnutes (0.001), and 90
m nut es ¢( 0. 03.2) af:ter test nmeph BERREUGRED @MY ABI LI TY AND GLYCEM C
| NDEX Fhe—pat=a ?’Eele’i‘,bly an C Tndex waS analyZed ag degcri bed
ré

above in EXAI\J@,,E 13. S Wit s a;‘f,ga,,sh:)v\mlbel D\Whirde TABIDE [48Chdfkt h |regard
to pal at abi lTty;20atT te3t neaf s _wer e| Well t)l%rgted; goxﬁgfr t he
pal at abi li ty *Peight  of 24698 [EERR 22\132& a '4‘5!2%7&‘/\": ¢l o WO AL AT 5 oy s

L} Y vIEDT (T ATTo D)

si gni ficantl|yy.guer Weeg coopaoeddits t hpswhst e| Braad |edritirioi2. 00TABLE 48:
Pal atabi 11ty and grytem.c MNdgys | 4.4 YepIhs: G | en' Yedlss | 500
*%oFat 26.58 +3.01 | 24.62 + 2.97 -1.97 +1.15 | -7.00

* p <0.05 from week 0

TABLE 51: Group 2: Women (n=23)
Week 0 Week 14 %
Test mean §D mean SD Change | SD Change

*Weight | 185.83 £17.31 17449 [+1933 {-11.34 +£7.69 |-6.00
*Waist 38.97 +3.54 34.47 +4.16 -4.50 +2.25 |-12.00
*Hip 4535 +2.65 41.70 + 2.89 -3.65 +1.69 |-8.00
*%%Fat 43.88 +4.52 41.33 +6.15 -2.55 +2.63 |-6.00

*p < (.05 from week 0

0 TABLE 52: BMI for all the Groups Combined
Sample | Week 0 | Week 14 %
Gender size mean SD mean SD Change | SD Change |
*Male 6 35.03" | £4.09 {3247 +3.78 | -2.56 +1.22 | -7.31
*Female | 23 33.45" | +£7.57 | 31.27 +8.17 | -2.18 +1.26 | -6.52
*All 29 33,78" | £6.96 | 31.52 +743 | -2.26 +1.24 § -6.70
*p < 0,05 from week 0
" BMI in kg/m”
15 Lipid levels:
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Abbrev Pal atability Index Categoryl Test Meal Abbrev Palatability

A ycemc Index G Categoryl H gh Wiite Bread WB 71.3=5.0 71.0=0.0

Bl ueberry Granola (control) G an3B 52. 7=8.7 63.8=6.3 Mdi um Bl ueberry
Ganola + 2.5 g VFB G anlB 45.2=8.1 32.6=4.8 Low Cranberry Granola + 2.5 ¢

VFB GranlC 45.2=8.9 38.4+4.0 Low Bl ueberry Granola + 59 VFB G an2B 40. 8=
21.6=3.0 Low Slinfast Slinfast Y d . 8=8.6

Compared to baseline values, those subjects employing VFB micro-granules for
the 14-week study period had a significant reduction of 19.26% (n = 17, p < 0.05) and
25.51% (o= 16; p < 0.05) in total and LDL cholesterol values respectively. Although there
was a trend towards a reduction in triglyceride and an increase in HDL cholesterol values,

5 the resulting changes were not statistically significant.

Fasting Insulin and Glucose:

As a group and by the end of the study period, those participants employing VFB
experienced a 6.96% reduction in fasting glucose (n=20; p < 0.05), a 12.05% decline in 2

10 hour glucose tolerance (n=21; p < 0.05), and 27.26% (n=17; p < 0.05) reduction in fasting

insulin levels compared to baseline (see graph 2). Although there was a trend towards a
reduction in 2 hour fasting insulin levels, the results were not statistically significant.

TABLE 53 is a summary of the overall laboratory data obtained during the
14-week trial with VFB micro-granules:

15
TABLE 53: Laboratory Data Analysis Group Results:

Sample | Week 0 Week 14| %
Test size mean SD mean SD Change SD Change
*Total 17 5.69 +1.07 4.60 +0.82 -1.09 +0.63 -19.26
cholesterol
{mmol/L}
Triglycer-i | 17 1.92 +0.98 1.52 +0.56 -0.40 +0.89 -20.97
des
(mmol/L)
HDL 17 1.48 +0.53 1.53 +0.,77 0.03 +0.67 3.33
{mmol/L)
*LDL 16 3.40 +0.96 2.53 +0.64 -0.87 +0.56 -25.51
{mmol/L)
*Fasting 20 5.75 +(3.78 5.34 +0.49 -0.40 +0.65 -6.96
glucose
{mmol/L)
*2 hr 21 6.09 +2.10 5.35 +1.81 -0.73 *1.43 -12.05
Glucose
(mmol/L)
*msulin 17 8941 | +£44.84 | 65.04 +33.21 -24.37 +36.29 | -27.26
Fasting
(pmol/L)
2 hr Insulinn { 17 433.53 | £270.32 | 35576 | £332.44 | -77.76 + 196,51 | -17.94
(pmol/L)
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43. 0+8.6 30.4=5.4 Low Wth regard to the dycemc Index, all of the
granol as containing VFB were significantly |Iower that the white bread
control or the granola control. FIGURE 14 graphically illustrates the

gl ycem c index for each test neal with or without VFB, 5 expressed as the
Mean SEM As shown in FIGURE 14, addition of VFB reduced the glycemc
index of all the granolas, with statistically significant reductions
observed irrespgcti of the type of granola used (p<0.0001). As conpared
to the control g’f“éﬁéef%{’m(bﬁﬁe}anéberry), the cranberry granola (2.5 g VFB),

bl ueberry granola (2.5 g ' VFB) and bl ueberry granola (5.0 g VFB) reduced
the A by 31% 45% .a 64% respectively. 10 This study denonstrates that
VFB can be inco‘g’b‘g’(s og-g’j(ilcﬂcfyé‘sﬁqgé ’r%mgﬁig%(c)‘flﬁsér foods as an effective and
pal at abl e et hog, 4 gelfR@6fiALacilbeoppleied bynthol paeitimhucoshe ksl of sheaftudyy

i ngesting foods wi th nedi um or. hi gh em c..i ndi ces. t on id.the
addi ti of of7ViBRehBE YIS pe5E Reted Wagmagi%cfaé)ﬁg%eemqung% FﬂNﬁﬁ,pr?‘i“\étag%tg "t ower ed
the gl ycemcgpiRdesy GEARY h@{get.he granola from mediumto | ow. The addition
of VFB to other mediumor high glycem c 15 index category foods can be
expect ed t o hav&idegifclsaf theftesepregarafitANPLE 15 Thi s Exanpl e describes a
14-week study wi er el g0t aNEIQRES By I BASHAIE Gih Aermmasitnat (g t hat
Vi scous Fi ber mgd‘g%\/éég)g}a?g ee?l‘f ective %,o redl}cg wei ghté,i | ower chg)l gsterol
| evel s, andymptome asreprisis thegagprity ob@l e esporterthranpeiats ey repipms sSuchGRES onal e:

The pur,pose, of. this .obser.vatjonal..re i L. cal I G .Mas to
exar nd0; ' BHr By SRTORE i peidy 2hE TGRS ffd by e ALy St
konj ac/ xantelpan perkgit mated thatGthdis GI Zyinpamswesgdidd witlss ,appodimatdy $ weekexf wai st

circunference, walst-hj i,0,..pl us.l.aborato asyr i neladi ng
total and @E@“%‘H%Ik@bt e‘#%ﬁﬂ{ g71:%‘J:/“ioél cRP TR S%C{%ﬁtgrﬁ%ﬁ%‘g%ﬁ?t@ S%‘fa&s ff:é%gls:]

gl ucose anghrdudieut thekiePsa thalipsanes ik sifftent it4cwsekir tenowelisventyint and
obese adults. Subjects: A total of 29 sedentary adults (23 wonen; 6
men in gendfally good health), aged 20 to 65 years with a body mass i ndex
(BM) nange of gpRhQidgiately 23 kg/n2 to 36 5 kg/n2 were invited to
participate through a series of advertisenents placed in | ocal newspapers.
Subj ects gave t Hb¢ resulis ofithis retsnsaentive pealyasledryi raonET fat e ust 8l and

were requi rn%gmi_/&%@ggs&ggﬁg&gg&ng%ﬁ{h%eﬁérapéhaﬂ &k Biet NRAINBcal Ablity, 878 a

exerci se, ever iven by one of the study difectors for a maxi mum
of 14 weeks4-wdek Hinats periodl) Bcofeaniefiginamddiévieg thet neabaic andecardivyaseulas ngkr e

per f or med a _nmedjcal doctor or .nat at.hi hiCl f i

(i nches), %‘Et‘bfﬁtmgiﬁ%sﬁn @3, SRTay %‘?‘g‘ %ﬁéu@ﬁgﬁéﬂ%ﬁ "ggsb?gi%{e}tw basi s.
Per cent2obodyducaidn wagrodp tvedight neld. 13s g4 poeldec traist ateasurpreeen ¢4.76es LilAg at

basel i ne and every two weeks r eaf A C uteri,zed, anal ysi R

Syst ens) walShes ‘i“ﬂé?mﬁﬁ%\??f{}e@% 2’243% ig]%gj @Ct @fé?;?vgl, J&5e ll%te{jé"%{aenlggrsl %SP% BM and
percent 15 Hpgyiel 3.2 dhiifi@nlidcr@bdiebtmgelDDI(12681%4), faftihgnilagsd (69676
initially evaluated for HDL o LDL t ot al fhol es‘tlerol , trié;tjg ceri dez%jgfasti ng
gl ucose, f Sodifprging fpsplin ﬁ?7-%6ﬁbwelﬁ Q¢ ‘h{?ﬁ“ﬁ%lﬁls 9t YRR LS LWFEPudBe
tolerance tg&gt rzﬁ%e BAGEEdaDBenc BRI Yo AL VEE hi@hefmart i Sl ast BY SiyRr €
re-tested using the latter |aboratory paraneters at week 14. During this
tinme fr2ne,rhygblesicdadvaneerinimgeavingdneteboligkentiogh t o 10 grans of VFB

m cro-granul es %5&&&9% 5\, gﬁ' ot 28} b &us Hn 87 vREou¥RE 181 fBethad ibdEHrHOeRS

t hr oughout the i cance was determ ned using the paired
T-test analtysdesrease kerams LBIanledestaralnand sulgharent 18I «onfs Ui ithy BeddYoce,

Depart ment tatistics, . Uniyerskiy. 0 RN [ '
25Wei ght Lo(gislanér%n’cf%ﬁ:lﬁj aarmarr% Er géyﬂé i(%)kbhzﬁi%%g@ggggpﬁ%inhig,omt her e
wer e si gni fthgasidyr ¥@Bdias hesn showgr wule wergbffec(ivd th #@ucidg 8D Lp dwnbedt)yql byai st

et SIE B, e i, SRR Bk g s Byt o

out conmes, hgblseRxRiwekingifvd s | f¥r 6 @RS 3t 8 tn&ritBhdveCARtbIE @etliGlidrOMS i N
the tested weight | oss variables as noted in the follow ng tables; 30 Test
Sanpl e si zelLDL cholespgakby aprsarimately &50\(g ek 0-94D s nspetcariye Jsblin. Nutr.

8§3:582-91 (2006)).
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%Change *Weight 29 198.38" 31.82 185.6 1 30.52 -12.78 7.84 -6.44 Test
Sanpl e size Week 0 nean SD Week 14 nean SD Change SD %Change -11. 65 *WAi st
29 40.78"" 5.03 36.03 5.10 -4.75 2.19 *H p 29 45.79" 3.02 42.06 2.93
-3.73 1.62 -8.14

Moreover, the reduction in LDL cholesterol values seen in the current investigation
is noteworthy as the percent decrease obtained with VFB falls within the range of
effectiveness (20% to 55%) reported for statin-type medication (Ritishauser, Swiss Med.
Wkly 136:41-9 (2006)).

5 The results of this study demonstrate that VFB is effective in promoting short-term
weight loss over a 14-week time period. The results obtained (-12.78 pounds; 5.81 kg) are
similar to those who have taken the anti-obesity medication orlistat. In a controlled study,
overweight (BMI > 25 kg/m?) Type 2 diabetic patients who employed the drug orlistat at a
dose of 120 mg tid over a 12-week time period lost 2.5 kg compared to 0.4 kg in the

10 placebo group (p < 0.05) (Kuo, et al., Int. J. Clin. Pract. 60(8):906-10 (2006)). Extended
use (12 months) of prescription weight loss medications including sibutramine and orlistat
has resulted in a mean weight loss of 4.5 kg and 2.9 kg, respectively, compared to a
placebo (Dixon, Australian Fam. Phys. 35:576-79 (2000)).

It is interesting to note that in the current 14-week investigation, men lost more

15  weight on average (-18.32 + 6.15 pounds) than the women (-11.34 * 7.69 pounds). This
change could be ascribed to the basic sex differences seen in resting energy expenditure.
A study by Dr. Robert Ferraro and his associates has shown that the sedentary 24-hour
energy expenditure is approximately 5% to 10% lower in women compared to men after
statistical adjustments for age, activity, and body composition (Ferraro, et al., J. Clin.

20  Invest. 90:780-784 (1992)).

In this study, through the use of a portable indirect calorimeter (MedGem device
by HealtheTech), it was determined that women had a lower average resting/basal
metabolic rate (1841.18 kilocalories) score compared to men (2346.67 calories) at the
outset of the study.

25 This study also demonstrated that in fandem with the reduction in weight, BMI
scores were also lowered in significant fashion by 2.26 + 1.24% from baseline (p < 0.05)
in subjects that consumed VFB. BMI is a commonly employed measure to assess the
degree of overweight/obesity and its overall impact on health risk
(usda.gov/cnpp/Insights/Insight16b.pdf). For example, both genders with a BMI of

30  greater than or equal to 30 have a higher mortality risk than those who are classified as
being overweight (BMI from 25 kg/m® to 29.9 kg/m®) (Villareal, et al. Am. J. Clin. Nutr.
82:923-34 (2005)).
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*Ofat 29 40.30 8.28 37.87 8.88 -2.43 2.39 -6.02 *p < 0.05 fromweek 0O "
weight is in pounds waist and hip is in inches TABLE 50: Goup 1. Men n=6)
Test Week 0 nean SD Week 14 nean SD Change SD % Change *Wei ght 246. 50 20. 10
228.20 28.78 -18.32 6.15 -7.43 *Waist 47.69 3.80 41.98 4.05 -5.71 1.81
-12.00

In addition to modifying weight and cholesterol levels, the results of this study
show that VFB significantly decreased fasting glucose, 2-hour glucose and fasting insulin
levels, demonstrating that VFB is of great value in improving glycemic control. In
particular, the results of the current study show that overall fasting insulin levels decreased

5 from 89.41 £ 44.84 pmol/L to 65.04 + 33.21 pmol/L during the 14-week investigation.
This latter finding confirms that in those individuals who are overweight or obese,
baseline and 4 hours post-prandial rates of insulin secretion are higher than those with
normal weight. This result is consistent with another study that measured 24-hour profiles
of insulin secretion in normal and obese subjects (Polansky, et al., J Clin. Investig.

10 28(suppl 2):3-6 {1998)).

Moreover, these resulis also suggests that lifestyle modifications along with VFB
granules would be helpful in treating insulin resistance. Obesity plays a key role in insulin
resistance, and an increase or decrease in insulin resistance is linked to weight gain or loss,
respectively (Lamounier-Zepter, et al., Best Pract. Res. Clin. Endocrin. Metabol. 20:355-

15 367 (2006)).

These latter outcomes together suggest that the therapeutic use of VFB is of

practical benefit to those suffering with excess weight, obesity and/or metabolic syndrome.
EXAMPLE 16

This Example describes a study with obese non-diabetic and diabetic human
20  subjects exhibiting glycemic volatility demonstrating that the administration of Viscous

Fiber Blend (VFB) to these subjects is effective to reduce their glycemic volatility.
Rationale: 12 non-diabetic obese subjects and several diabetic subjects were
studied using a continuous glucose monitoring system (MiniMed® CGMS, Medtronic
Inc.) and compared to normal weight control subjects. The CGMS is a portable electronic
25  device worn for up to one week that is connected to a microelectronic sensor inserted by a
physician into the abdominal adipose tissue. This device is FDA approved for monitoring
blood sugar in insulin-dependent diabetics and it is typically used in diabetes specialty
centers to obtain a more accurate and around-the-clock look at the diabetic's blood sugar to
allow for more precise adjustments of their insulin. Rather than sampling blood sugar a
30 few times per day, as with finger stick glucose monitors, the CGMS samples blood sugar
several hundred times per day. After several days, the patient returns to the physician and

the blood sugar data is downloaded into the physician's computer. The data can then be
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*Hp 47.47 3.00 43.45 2.91 -4.02 1.43 -8.00 *%-at 26.58 3.01 24.62

2.97 -1.97 1.15 -7.00 * p <0.05 fromweek 0 Gout, 2:=23 Test Wek 0 nean
SD , Week 14 mean SD Change SD % Change *Weight 185.83 17.31 174.49
19.33 -11.34 7.69 -6.00 *Wai st 38.97 3.54 34.47

displayed graphically and can be quantitatively analyzed to assess such parameters as
frequency of hypoglycemic episodes, as well as mean and peak blood sugar values. To
our knowledge, as well as the knowledge of the device manufacturer, we are the first
group to use the CGMS in the assessment of non-diabetic, obese individuals. We refer to
5  the collective of increased frequency of blood sugar excursions, the rapid nature of the rise
and fall of blood sugar, and the amount of time spent above an ideal blood sugar level as
increased glycemic volatility.
Methods: The glycemic volatility for the 12 obese non-diabetic subjects and
several diabetic subjects was assessed at baseline and again after the five-week study using
10  a continuous glucose monitoring system (CGMS MiniMed, Medtronic, Inc.). During the
five-week study, each subject consumed from 10-15 g of VFB (konjac/xanthan/alginate
(70:13:17)) per day. Subjects were also evaluated for subjective hunger and food cravings
during the study period.
In a second study, several obese non-diabetic subjects were treated with a low
15  glycemic index diet (without VFB) for a period of six months, and the glycemic volatility
was assessed at baseline before the low glycemic index diet, and again after the six month
diet.
In a third study, several diabetic subjects undergoing insulin treatment were {reated
with 10-15 g of VFB (konjac/xanthan/alginate (70:13:17)) per day for four weeks. The
20  subjects were assessed at baseline and again after the four week study using a continuous
glucose monitoring system (CGMS MiniMed, Medtronic, Inc.).
Resuls:
Normal Subjects:
FIGURE 15 shows a representative continous glucose monitoring system
25 (CGMS) graph measuring normal glycemic volatility in a non-obese, non-diabetic subject
over a 24-hour period. As shown in FIGURE 15, the blood glucose levels of the normal
subject are between the ideal value of 70 to 120 mmol/dL, and the glycemic volatility
shows very modest and infrequent excursions from the average blood glucose level of
approximately 100 mmol/dl over the 24-hour period, resulting in a fairly flat overall
30 glycemic volatility. The data shown in FIGURE 15 is representative of several normal
subjects tested.

Obese, Non-Diabetic Subjects (before and afier VFB treatment):
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4.16 -4.50 225 -12.00 *H p 45.35 2.65 41.70 2.89 -3.65 1.69 -8.00 *%-at
43.88 4.52 41.33 6.15 -2.55 2.63 -6.00 * p <0.05 from week O onbi ned

Gender Sanple size Wek 0 nmean SD Wek 14 nean SD Change SD % Change -7. 31
*Male 6 35.03" 4.09

In contrast to the results obtained in the normal subject, it was discovered that
obese individuals had rapidly fluctuating blood sugar levels and typically exhibited highly
frequent hyperglycemic and hypoglycemic blood sugar excursions as compared to age
matched controls, as described in more detail below.

5 FIGURE 16A shows a CGMS graph for an obese, non-diabetic subject (ID:10)
measured over a 24-hour period prior to treatment with VFB (baseline). The results
shown in FIGURE 16A are representative of the results measured over 5 consecutive
24-hour time periods in this subject prior to treatment with VFB. As shown in
FIGURE 16A, the subject (ID:10) had increased glycemic volatility in comparison to the

10  normal subject (FIGURE 15), with peak blood glucose levels exceeding 180 mg/dL, along
with frequent blood glucose excursions, resulting in an overall increased glycemic
volatility as compared to a normal individual (see FIGURE 15). FIGURE 16B shows a
CGMS graph for the same subject ID:10 shown in FIGURE 16A after 5 weeks of
consumption of VFB (10-15 g/day). As shown in FIGURE 16B, a dramatic decrease in

15  glycemic volatility was observed in the subject ID:10 after treatment with VFB, with an
average blood glucose level of approximately 100 mmol/dL maintained over the 24-hour
period, similar to that observed in the normal subject (FIGURE 15).

FIGURE 17A shows a CGMS graph for a second obese, non-diabetic subject
(ID:90) measured over a 24-hour period prior to treatment with VFB (baseline). The

20 results shown in FIGURE 17A are representative of the results measured over
5 consecutive 24-hour time periods in this subject prior to treatment with VFB. As shown
in FIGURE 17A, the subject (ID:90) had increased glycemic volatility in comparison to
the normal subject (FIGURE 15), with frequent blood glucose excursions, resulting in an
overall increased glycemic volatility as compared to a normal individual (see

25 FIGURE 15). FIGURE 17B shows a CGMS graph for the same subject ID:90 shown in
FIGURE 17A after 5 weecks of consumption of VFB (10-15g/day). As shown in
FIGURE 17B, a dramatic decrease in glycemic volatility was observed in the subject
ID:90 after treatment with VFB, with an average blood glucose level of approximately
100 mmol/dL maintained over the 24-hour period, similar to that observed in the normal

30  subject (FIGURE 15). The results shown in FIGURE 17B are representative of the results
measured over 5 consecutive 24-hour time periods in this subject after treatment with
VFB.
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32.47 3.78 -2.56 1.22 *Female 23 33.45" 7.57 31.27 8.17 -2.18 1.26
-6.52 *All 29 33.78" 6.96 31.52 7.43 -2.26 1.24 -6.70 *p < 0.05 from
week 0 " BM in kg/M 15Lipid |evels: Conpared to basel i ne val ues,
t hose subjects enpl oying VFB mcro-granules for the 14-week study period
had a significant reduction of 19.26% (n = 17; p < 0.05) and 25.51% n= 16;
p <0.05) in total and LDL chol esterol val ues respectively. Al though there

vas a trend  oNgrRe LeABEh IS doh b El gﬁes@,%n%bie&&megﬁngmm

chol esterol va e resulting~changes were not statistic
si gni fi canmeasaasit oveg al Hshdur ipeaod] pGbutogeatment with AFBa (hgsading). aidbe bgsuihe end

of the stu eri e participants | ovi.n ri .a 6.96%
reduction ¥ agﬁﬁﬁﬁﬂg$ﬁﬁ% efﬂgﬁﬁgg‘méﬂfggf?ggs%%¥55&?§8%]#%@ﬁ%%u 10 hour

]gl ucose t op£h&RCEmE NFeRddds P Bis Kmpjecaptlo? To 26Hn(ent=IWith FFBO. 0% sheedudt i on in
asting_insulin_|levels co e 0, baselin see graph.2). Althou t here

wns o 05 enBIiURE S S L OGRS Ao Sty aBnit st e

resul ts Wep&nPhutRYFRITRRES)Y waitgftbdueaBblbod glucose ddBlsfonb3rehitigy GumATArYy of

the overall |aboratory data obtained during the 14-week trial, with VFB

m cro- gr anQv@y! ingreaspd / glyqempic | volptility  asy)compargdy toy 3 PROHaindividua) Beyn F swa
Test Sanpl @iGURE 15). FIGURE 18B shows a CGMS graph for the same subject ID:20 shown in
FIGURE 18A after 5 weeks of consumption of VFB (10-15 g/day). As shown in
10 FIGURE 18B, a dramatic decrease in glycemic volatility was observed in the subject
ID:20 after treatment with VFB, with an average blood glucose level of approximately
100 mmol/dL maintained over the 24-hour period, similar to that observed in the normal
subject (FIGURE 15). The results shown in FIGURE 18B are representative of the results
measured over 5 consecutive 24-hour time periods in this subject after treatment with
15 VFB.

The results of the three subjects (ID:10, 20, 90) described above were
representative of the other subjects included in this study (data not shown). These results
demonstrate that VFB was effective to significantly reduce the glycemic volatility
observed in obese subjects. In addition, it was noted that the obese, non-diabetic subjects

20  in this study reported a significant decrease in subjective hunger and food cravings over
the course of the five-week study.

Obese, Non-diabetic Subjects (before and after low glycemic index diet):

CGMS data was obtained from several obese, non-diabetic subjects before and
after treatment with a low glycemic index diet {without VFB). Importantly, in contrast to

25  the results observed with VEB, it was observed that the low glycemic index diet did not
significantly reduce glycemic volatility in these subjects. FIGURE 19A shows a CGMS
graph over a 24-hour period of an obese non-diabetic subject (ID:1098) prior to treatment
with a low glycemic index diet (baseline). FIGURE 19B shows a CGMS graph over a
24-hour period (from the same obese non-diabetic subject shown in FIGURE 19A), after a

30  six-month low glycemic index diet. As shown, the glycemic volatility exhibited in the
subject prior to the diet (FIGURE 19A) was not significantly reduced by the low glycemic
index diet (FIGURE 19B). As another example, FIGURE 19C shows a CGMS graph over

a 24-hour period of a second obese, non-diabetic subject (ID:1146) prior to treatment with
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size Week 0 nean SD Wek 14 nean SD Change SD % Change *Total chol esterol
(rnmol /L) 17 5.69 1.07 4.60 0.82 -1.09 0.63 -19.26 Triglycer-i des (nmol/L)
17 1.92 0.98 1.52 0.56 -0.40 0.89 -20.97 HDL (rmmol /L) 17 1.48 0.53 1.53
0.77 0.05 0.67 3.33 *LDL (mmol /L) 16 3.40 ‘

a low glycemic index diet (baseline). FIGURE 19D shows a CGMS graph over a 24-hour
period (from the same obese non-diabetic subject shown in FIGURE 19C), after a six-
month low glycemic index diet. As shown, the glycemic volatility exhibited in the subject
prior to the diet (FIGURE 19C) was not significantly reduced by the low glycemic index
5  diet (FIGURE 19D). Therefore, these results demonstrate that a low glycemic index diet
was not effective to reduce the glycemic volatility observed in obese subjects.
Diabetic Subjects (before and after VFB treatrment)
CGMS data was obtained from several diabetic subjects undergoing insulin
treatment before and after treatment with VFB (10-15 g/day over a four-week period).
10 FIGURE 20A shows a CGMS graph over a 24-hour period from an obese diabetic subject
on insulin (ID:60) prior to treatment with VFB (baseline). As shown in FIGURE 20A, the
blood sugar is poorly controlled in this subject, with peak blood glucose levels exceeding
300 mg/dL and low blood glucose levels below 70 mg/dL, along with frequent blood
glucose excursions, resulting in an overall increased glycemic volatility as compared to a
15  normal individual. The results shown in FIGURE 20A are representative of the results
measured over 5 consecutive 24-hour time periods in this subject prior to treatment with
VFB.
FIGURE 20B shows a CGMS graph over a 24-hour period from the same diabetic
subject as shown in FIGURE 20A after treatment with VFB (10-15g/day) for 4 weeks. As
20  shown in FIGURE 20B, the blood sugar levels are much better confrolled with VFB
treatment, and importantly, the insulin requirements were less than 1/2 the dose previously
required before VFB treatment. The results shown in FIGURE 20A are representative of
the results measured over 5 consecutive 24-hour time periods in this subject after
treatment with VFB. Similar effects have been observed in other diabetic subjects.
25 Conclusions:
In summary, these results demonstrate the significant and unexpected impact of
VEB treatment on glycemic volatility and the superiority of VFB treatment to treatment
with a low glycemic index diet alone in obese non-diabetic subjects. All the obese non-
diabetic subjects analyzed in this study were observed to have increased glycemic
30 volatility when measured over a 24-hour period prior to the initiation of the study
(baseling)} in comparison to normal control subjects which was markedly reduced after
treatment with VFB, In addition, it was demonstrated that VFB treatment is effective to

significantly improve blood sugar regulation in obese, insulin dependent diabetic subjects.
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+0.96 2.53 0.64 -0.87 0.56 -25.51 *Fasting glucose (mmol/L) 20 5.75 0.78
5.34 10.49 -0.40 0.65 -6.96 *2 hr G ucose (mnion) 21 6.09 2.10 5.35 1.81
-0.73 1.43 -12.05 *Insulin Fasting (pnol/L) 17 89.41 44.84 65.04 33.21
-24.37 36.29 -27.26 2 hr Insulin (prol/L) 17 433.53 270.32 355.76 332.44
-77.76 196.51

While the preferred embodiment of the invention has been illustrated and
described, it will be appreciated that various changes can be made therein without

departing from the spirit and scope of the invention.
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-17.94 * p C 0.05 frombaseline Analysis of efficacy using self-reporting
scal es: In a self-reporting scale conpleted by the participants at
the end of the study, 5 97.7% of the VFB users noted that they had a
positive response to the product both in curbing food cravings and hunger.
Side effects of the test preparation: VFB was generally well
tolerated by the participants with gastrointestinal (G) synptons
conprising the majority of all the reporjRd conplaints Synptons such as
gas, 10 bloating, bowel cranping, constipation, and diarrhea were noted by
t he vol unt eers. THieempbodinghts qfekciantntinntredhichan ex¢lesive @opatymstroividegeas ol ved
w thin apprgxi mtely_.3 weﬁ of beginning VFB. A full 32%of the

parti ci pant a‘f”ggﬁ’if‘%ﬁ’é‘:tdas& Z(i)”shad mld G side effects throughout the study
but that these were not sufficient in severity for themto discontinue use.
15Di scussion: 1.  Phdiees dibes cafipdsition qoetprisisg exciber eblendatoynirising | fecr | y

denmonstrate that the use qf V i cro-aranul.es (VFB1LO i ener al
changes in #hout 4§%dt°pH'§P§“f %QIA’ &?ﬂn\#‘fcw e ﬁgmlé.tio\}\lgjeslg%? %%8%2"?‘1:@‘0@“’?5 of
benefit in pmehahpurgatdBomebalid% ¢ sbout 86 ¢ivonadgindta rand askast act bpid ok n t hose

who are overwei ght and/ or obese. eral]l, there was, a signifi t

reduction i plepg Barsolaihgrsin the i‘?!dﬂ%{eﬂggéerﬁgﬁﬂﬁgﬁl?es\ﬁglegﬁtahg"av%/ r%ﬁgﬁoga?( -4.75
2.19 i nches)i.aRdrRecaRMsitady fat (-2.43% 2.39% . Mreover, these latter
changes were paralleled by a significant decrease in fasting LDL (-25.51%,

fasting glucose (-6.96% , and fasting insulj -27.26%. | evel.s over a
relatively shortZti mehspdistapt fiber v ?tlo?h?%sa}ﬁ(‘@é’réﬁ’é/%nolﬁe c‘*’?ﬁ?‘ﬁvc &
benefits proyhdeflichhayaRifoifPo04taBM: 2200 éeﬂtigﬁﬂse GhbVES Afnuteh Sintd gsteic

25physi ol ogi cal advantages in inproving netabolic control. Consum ng 5
to 10 gramscesiditionpds rich in viscous soluble fiber has been reported to
decrease serum LDL chol esterol and subsequent CVD events by 10%to 15%

(Shamiyan, et al., JpheFailanP1td6d composiifoh- 8f (RQR0D,) whedéis eitle Qfiethriyefibeesul t s
obtained fromthis study, VFB has been shown to be nore effective in

reduci ng LDeomprsitienthes eivissgsioofzas least 10.9D0csnknpisesdiqr 17 BéRUEs YRdffa@sifown

t hat those #&ppl oy a "portfolio” of cholesterol-lowering foodstuffs for
a mnimmo mont hs have a stable reduction in LDL chol esterol by
approximately 14% (p < 0.001) (Jenkins, et al., Am J. Clin. Nutr,

83: 582-91 (2006)%.  The dietauh fesy esompesition efuchimn. itherepr th dibss (lsnd)

val ues seen i n.t r L5 do Vol 09, B/wW) SIRBHEMRL! H¥m aBodt NOYPRIBER!
decease obt gérnﬁl%l{ifggmﬁtg E{l}ég %‘da)]’q}/s W tﬁqﬁ?‘?he)sér ange of efrfl_ecti veness (20%to
559 repor t 8d%f(erw)staaten gty padfedi devi B tq dort Ea(wey algdwiess Med. Wkl y
136:41-9 (2006)). 5The results of this study denonstrate that VFB is

effective in progoti S &Efg“:’t Bliod BISCRUEN, avhkfiNagK fiteMEuiRAri od.
The results obt algr'ﬁed -elg. 8 pﬂg{f?des%?dp%. 81(i kg) are siml ér to those who have
taken the anompudse fotmyabaeidd@atd SroubBt% svian). glyoemaneontrew|abew 194 gyabout

i ght > 25 ka/nR) T ' ' io I d the d
or 11 stat at 2 rdy0y Bt Foh RRR-EuRb PR BoRBlo B A MIEIP) 20, 5% hg

compared to 0.4 kg in the 10 placebo group (p <0.05) (Kilo, et al., Int.
J. din. Pract. 60(8)Tig0@iel0y (2806jompoEiice rdeflaind, (Wimreiprih sfbepfblend
prescription weiqht,| gss.edi j LRG| di I } rhistat has
resulted i ncgm%%ﬁ a&%@gﬁqﬂﬁgs%%%ﬂf Q%é%{}é gﬁ%%gﬁglﬁe@gggcﬁ‘%glgﬁ%%mar ed
to a pl acebaofdmwonxanias pmal ardrirdaashouPPhpdo al@bt 7P {Vo)@ROGE) ). It is
interesting to note that in the current 14-week investigation, nen | ost
nore 15 wei ght op av . (-18 » . - 4
7.69 pounds). Th?‘s cﬁgtgeggleg%r%l%bg%ecoasp(]:or?llnggw (Saat"hre&?l Bwaltéél@n\gﬁelge@?e? f%l%ngﬁces
seen in restomgrienaboy H¥penei) tgleemadnant aishynt B9 YCiw/wRakehdn gen,r zndoaband hi s
associ at es h% s?owq that the sedentary 24-hour energy expenditure is

appr oxi mat elly S VH 481 ower i n women conpared to men after statistical

adj ustnents for age, activity, and body conposition (Ferraro, et al., J.
Clin. 20l nvest. 90:780-784 (1992)). In this study, through the use of
a portable indirect calorinmeter (MedGem device by Heal theTech), it was
determ ned that wonmen had a | ower average resting/basal netabolic rate
(1841. 18 kil ocal ories) score conpared to nen (2346.67 calories) at the
outset of the study. 25This study al so ”q§_m)nstrat ed that in tandemw th the
reduction in weight, BM scores were also |lowered in significant fashion by
2.26 1.24%from baseline (p < 0.05) in subjects that consuned VFB. BM is
a commonly enpl oyed neasure to assess the degree of overwei ght/obesity and
its overall inmpact on health risk (usda. gov/cnpp/Insights/Insightl6b. pdf).
For exanple, both genders with a BM of 30 greater than or equal to 30
have a higher nortality risk than those who are classified as being



5 the collective of increased frequency of blood sugar excursions, the
rapid nature of the rise and fall of blood sugar, and the anount of tine
spent above an ideal blood sugar |evel as increased glycemc volatility.

Met hods: The glycemic volatility for the 12 obese non-di abetic subjects and
several diabetic subjects was assessed at baseline and again after the
five-week study using 10 a continuous gl ucose nonitoring system ( CQVS

M ni Med, Medtronjc, LRc. A u '

consurred from 18é 15 ﬁlg 1\/?—‘@' (ﬁ?%ﬁ cé)c 9(%1{6 f%a%mf%&%ﬁ% ;B%’gr day.
Subj ect s wet@nmisso abmmllﬂ)at gldcdnymnany bjbeutt ilYf’é (Wtyﬁgrenthamdnd aboutc e (wys during
t he study pg riod. In a second study, several obese non-diabetic subjects
were treat ed8P¥h a | ow 15 glycem c index diet (wthout VFB) for a period
of six nmonths, and the glycemc volatility was assessed at baseline before
the | ow gl ycem' C9.i ndePheddietary &bet egaiositiah tofrClaimel.sivkermipnthh Iikwor blend  In a
third study ¥eral di abetic, su cts.undergoing insulin treatnent were
treat ed mﬁthT@ qERgisgy kA SRR M RYSTRPhan/ al gi nate (70:13:17)) per day
for four weeks. The 20 subjects were assessed at baseline and again after
the four week stltdy (Rhiendjetaryc Gibéri cnngpesitigh wd oSleimrbnivhereinnie dipsd @mbladdivs

M ni Med, Medt ic, Inc. 4 ?es lts: Normal Subjects: FIGURE 15 shows a
representatf 5” BT ES ‘381%835e nmoni toring system 25 (CGVB) graph
measuring normal glycemc volatility in a non-obese, non-di abetic subject
over a 24-hour per.i odtheAdiemho fiber norE;bcﬁtlaE deClaiméO bivberdingthe caigide lodvisl s of
the normal sybject are between the.id e of to, 1 I/dL and
the gl yceni Eéi%ffdaé‘tni‘ e R SRESIR BT i gg&é’tm milﬁf-‘}eg%éﬁtl ﬁ’xcc?ﬁ? L% r om

t he aver age nhkoRdhgédfcose | evel of apprOX|nater 100 nmmol / d1 over the
24-hour period, resulting in a fairly flat overaII 30 glycemc volatility.

The dat h FI RE .15 t at t
Loctca,  coese, | RS TE COERCBToPE IR S VErCye Bl M R T °

In contrast c&@pdsh@nrceﬁlphtes ﬂebﬁta:lr BRed mmmcmm IﬁBdmﬁiu:hjnﬁQﬁglyttehdMMCT)

di scovered that .obese individuals had ra é? Qg ?\48 d sugar

evel s and EypREaRt gomARusS0ah HrpNED NG Baatret B lgh e

hypogl ycen ¢ bl ood sugar excursions as conpared to age natched control S, as
described in nore3 detHie didelGMer &nhideiibn H&laih 0yErterGopriging pi ofiter softn
obese, non-di abet| C subj ect (I1D:10) neasured over a 24-hour period prior to
treat ment wiESERINARSYBasel i ne). The results shown in FI GURE 16A are
representative of the results neasured over 5 consecutive 24-hour tine
periods in this subjemie gieta ? fiber tEBpdsiRAt ofMClalin VFBwhAgins tevsutémsdiig@URE
16A, the subject (1D 10) had incr eased glycem c, volatility in conparison to
the 10 nor rrﬁPPSE]GBP’@Et‘S“’E FF@RE@%’)O Egfatim BhHeERD, BP@)WBtebl ucose | evel s exceedi ng
180 ny/dL, along with frequent blood glucose excursions, resulting in an
overal | increasegsgl y&g{a&yﬁaér&bmbbétﬁorﬂ@nm@mgr ed to a normal i ndividual
(see FIGURE 15). FIGURE 16B_shows S graph for the samne ;‘5‘? ect ID 10
shown in FI GURE 16A afl er afikfeblend S‘Pml?!bgﬂf&ﬂ%‘iofr@ﬁna&fx & éﬁ‘&% 1)) .

shown in FIGJRE 16B, a dramatic decrease in 15 glycenmic volatility was
observed in the subject 0:10 after treatnment with VFB, with an average

bl ood gl ucose |evel of)appt iPrstene Epi o1 blonddbisPEdL mai nt ai ned over the

24- hour peri od, tan(FlGHRE 15) .
FI GURE 17A shovvs EPE:&%E E'Begﬂgl#do%ﬁzﬁé\ég%#t%g hgldnﬁ%gﬁé hdﬁ g%léf‘?‘ca“sﬂﬂ ect

(1 D:90) neasuffiednoelon tﬂddtamny ﬁﬂoer ¢amepopitipm ito exhibit e aiesity inivater WEBOm

(basel i ne) [ f t he
results neasur%é%ov%’?‘?g’ké%%ezlg l'tse Af[%r%y% a%gAt 1%£s‘?gr5:31§f gﬁcl%ﬁésgri‘)ségcgg ect
prior to tredthire mitutel akérBxpdsaresth @uatri¢ conditichiRE 17A t he subject (I D 90)
had i ncreased gl ycem c voI atility in conmparison to the normal subject

(FI GURE 15), nt bl ogd gl ucos Si o esul f,in

overal | incr easeg6gly l:etZ\%I@qeflﬁowoggo%ogpu%?%??o erﬁlgrhﬁl g?%g?l Vidual
(see 25 FI Gdaﬁpﬁ@)sfroiﬁlaebBSoWB B WEMBugim@phad. or t he sane subj ect

| D: 90 shown in FIGURE 17A after 5 weeks of consunption of VFB (10-15g/day).
As shown in FIGURE 17B, a dramatic decrease in glycemc volatility was
observed in the subject I1D:90 after treatnent wwth VFB, with an average

bl ood gl ucose | evel of approximtely 10Q,mmol/dL nai ntai ned over the
24-hour period, simlar to that observed’in the normal 30 subject (FIGURE
15). The results shown in FIGURE 17B are representative of the results
nmeasured over 5 consecutive 24-hour time periods in this subject after
treatment with VFB. FI GURE 18A shows a CGWS graph for a third obese,
non- di abeti ¢ subject (ID:20) neasured over a 24-hour period prior to
treatment with VFB (baseline). The results shown in FI GURE 18A are



FI GURE 20B shows a CGVS graph over a 24-hour period fromthe sane diabetic
subj ect as shown in FIGURE 20A after treatnent with VFB (10-15g/day) for 4
weeks. As 20 shown in FI GURE 20B, the bl ood sugar |evels are nuch better
controlled with VFB treatnent, and inportantly, the insulin requirenents
were less than 1/2 the dose previously required before VFB treatnent. The
results shown in FI GURE 20A are representative of the results neasured over

5 consecutive 24:hour.tir iLods in.thi i g? aft ith
VFB. Similar effbcts Wﬁ\?fgg%'ggﬁerocﬁéné’ﬁ’}g%n ?fflClo ie$ I aLnet?iE gﬁésrgj ] g%?&s?‘w
25Conc! usi oasleast one lipidl 4re Sdinpesent tthas emows shifisietetvoniiowr the @owhesityingni f i cant
and unexpected inpact_ of VEB treatnen n gl 1c vol.atidi . e
superi ori tye’SgbIVF SEQSHA FHEAET PoTEP gg‘f“&réﬁ? a%uﬁ’%gb fe&ﬂp%}ﬁ%deeﬁl%%m?ﬁ e%?ladi et

al one in obgsRcaRvliabet 20500UWRLGRIS aftdl 15 hinateobisiee gnaiv-cdhditieds. ¢ subj ect s
analyzed in this study were observed to have increased glycemc 30

vol atility when neasuyred. over 24- houyr, period pripr.to the.initiatjon of
the study (baselithe) %‘Waﬁ?%&?“?Bs‘ﬁ%rfﬂéF?aé%ﬁé ¥ ﬁllrthgru%(jmgﬁsggvﬁ% %ttérvvas

mar kedl y r edygedcabiietohpad MBsHbiNitioh o¥Edatid, Blyadih, tidomsterl t was denonstr at ed
that VFB treatnment is effective to significantly inprove bl ood sugar

regul ation in obese, | n§ul in 0&1@ endent. .di apet i G sutbj escts. 4 o OS\l/t\poinl e the
preferred enmbodi Fent of [9e PFHYENPBREMEE BYBA-§ | %t Yd 2aSEmBELER ped,
It will be appp@Ghed G6krbival p¥so Pusilshlasgbshydate diehdipoe piodecteiviersih theout
departing fromthe spirit and scope of the ionve’%i ?n. CLA'!/_I;IE Jhe
embodi ment s fiber Blens qopparesifemn thouidsoe e apubPp (RIN) EYsPURIAR fFR At 519 ege i s

clai med ar e gdaf e, asm) RhdRNSg d frorh-abOut R eloabyut BoREkw R paIEagkt i on
conpri sing a&l?c{ ber Bl?‘zngl corrprgugil’rilng:l from about 48%to about 90% (w w)

gl ucomannan, from about 5%t o _about_ 20% (w w), xanthan gum and. from about
5%t o about 30% @8 vv)ﬂéﬂ@i)‘ha‘ioé‘}“aﬁ@laé?lPe‘%ﬂm’bﬁ“@r}?qdﬁrﬁ‘gﬁisﬁlsglﬁ&P er eof ,
wherein the lipid or blend thereof conprises at |east 20% w w of the total
dietary fiber copposithdBed product o2 Clail @0 ki heffodiegrodRigegirisesagtainl  C ai m
1, wherein the dietary fiber conposition has a viscosity of at |east 2,000
centipoise after 15 ninutes under stric conditiaQns, . 3. The dietary
fi ber conpositi oR%of H‘ea‘to pro Binal “&ergfna%??qdﬂgpd%w&eﬁe?%ﬁ%as a
viscosity ofqdbrohfa@nbisthl d0ReeRb], pRISIE, Alhal, bikediobdd, asd pisder gastric
condi ti ons. 4. The dietary fiber conmposition of Claim1, wherein the

fiber blend conprises_from about 50% 1t o, abqut .8Q% | ucomannan, . from
about- 10% to abodf- 2099 PWW&H&%@#‘”@%@ G %ﬁ%%@g%%?Bn%Wt 30%
(W w) al gi NakRered from thzrolfondis@i@dnpoliiuh St QoROSId AN of Claim 1, wherein
the fiber blend conprises from about 60%to about 80% (w w) gl uconmannan,

from about 10%tq. abo 0% (W w) nt han gum an ro bout .5% t bout
3006 (wf vy ai gi nads  The foog pope o a5 wieeh Bt bRERS A baig Bpfie.

‘wher ei n t he dlched fhend %@nﬁﬂ%&zﬁﬁ.ﬁn@%ﬁhﬁilk@%@r@ cAbRY! it havksineginddesrannan,
from about 10% to about 20% (w w) xanthan gum and from about 9%t o about
17% (W w) alsfigiat e. 7. The dietary fiber conposition of C aim6,
wherein the fiber blend conprises about 70% (w w) gl uconmannan, about 13%
(W w). xanthan guns, angheBdt prad¥é GRVOMimal 9giwhetetr theSodd @roduat igrayliduid ef
conposition of Claim6, wherein the fiber blend coppri seg .about 70%

gl ucomannan,sembbeiid setegted iremn hemmpup-onsipine daicak tsolageiran; duiy A sRpeihieg? The
dietary fibeg m@ i LMide, Wherein the lipid or blend thereof
conpri ses rrgg?t%% C a‘ﬁé"?’?isgf‘%%??gﬁé? 10. The dietary fiber conposition of
Claim1l1, wherein the lipid or blend thereof conprises an edible oi]. 11.The

dietary fiber comfosi Thokeass profust mfﬁ?iWeFQeW“’f He @W@feéd&oﬁpﬁ§esgf&“éct ed
fromthe 9" 9BuCoRE! 81408 96{/5%\.%@8 Bocdhdnnard atom ks eloopitd ,abédt?imapdvhw) gano' a

oil, or a mxture thereo I i 1t aim?o9,

letary fiber conposition o
wher ei n t he gntégapgymfand droncawpoité drout bitp(w/seslgitate. f i ber bl end (VFB) and
the mediumchain triglycerides (MCT) at a ratio of fromabout 30:70 (wWw
VFB: MCT) to about 80:20 (ww VFB: MCT). 13.The dietary fiber conposition of
Claim1, further conprising an outer soft gelatin capsule. 14.The dietary
fiber conposition of Claim13, wherein the outer softgel capsule conprises
a conbi nation of gelatin, glycerin, and water. 15. A dietary fi ber

conposition conprising: (a) & fi ber blend conprising
gl ucomannan, xanthan gum and al gi nate;'éhd (b) at |east one
i pid or blend thereof; wherein the fiber blend and the at | east one

lipid are each present at an anount sufficient to allow the dietary fiber
conposition to exhibit a viscosity in water of fromabout 1 to about 3,500
centipoise after 5 mnutes and at |least a 5-fold increase in viscosity
within 15 mnutes after exposure to gastric conditions. 16. The dietary



19. A food product conmprising from2.5 g to 7.5 g of a conposition
conprising a fiber blend per 50 g avail abl e carbohydrate of the food
product, wherein the fiber blend conprises fromabout 48%to about 90%
(ww) glucomarman, from about 5% to about 20% (w w) xanthan gum and from
about 5% to about 30% (w w) alginate. 20. The food product of Caim
19, wherein the food product is a solid food. 21. The food product of
Claim 20, wherein, the.food. pr c b S i . od
product of C aim?21, el\-/%}?eéra’gcll %rcf%ﬁl‘ké{ %fo(g%ﬂ%? %d‘g}z?&%ghéggl}%‘c?%% %%grﬂgﬁfer&gr oup
consi sting afout 668, teabaal 0% (vamd| gyucoortmmalfonbaked 3j6ddsiboutnd0% dstva.

23. The food product of .Cl a m 20, ereid the food product conprises neat
sel ect ed frB?Hpﬂf‘ar’?eg“ﬂ}’S%ﬁ%%é?%sg%tﬁ\gg?mggﬂ’l(wval%%ae , pork, and fish.
24. The food progict gfe Goal foddht Wﬁiﬁmnlé,hgh&ﬁ?dﬂﬁf&ﬁ%mﬁ @nfpibdsy

product selected fromthe group consisting of mlk, yogurt, cheese, butter,

mar gari ne apgnhie@inGhE&a#M range of frodbaboli ) haddo Pade@eai C ai m 19, wherein
the food product is a liquid or sem-liquid selected fromthe group

consisting of a peal replacenent drinpk;  a snoothi ietary.suppl enment, a
soup, and a juicE A “Peﬁ?é.fgefl"f?gu‘iﬂ%g‘e&h@&ﬁbct ‘“@?" @aafcl’ﬂg pRdugh e é‘i%ﬁwt%he
fiber bl end gapkitSaRlidel 6 MeABOd brod0oprier fb&kibunGdfin (owpoglisicanmisig,a from
about 10%t o about ZO%éwlvv) xant hg@e um and from about 9% té):}etﬁb(%ut 17%
(w w) al gi néietary fiber blend gy an pgioupty %V%%&?dua?ﬂa%lb’?ﬁ’&@}n% A 19%e fiber
bl end conpr i, 30641, UMARHLvEANE e ARAK wBE¥n (MY Hder BlcHE QBRPARD frof MBuMADOUL
5% to about "20% (W w) Xxan Kan gum and from about 5% to about 30% (W w)

al gi nate.  48% to2a@oulTA%f(ab0 Presmpnnanyfiram about D36 tovalgud 207 REWE AR t i on
conprises granu | i f bout 40 nesh to about 60
nmesh. gg]%? %ﬁs&réen?ﬁ%%??%rtg?%o&ﬁ%?ﬁé‘g{ eﬂég?ﬁt/%em c index of a food product,
the method conprising adding to the food product prior to consunption a
conposi ti on conp?.si nGheamethed of Glaim B&rwisrein dhy sompasifiom isrhaked mirthefeod o
reduce the Ir&’d% m c index of the food product by at |least 5 glycem c index
units, wheréin e fiber blend conprises from about 48%to about 90% (w w)
gl uconmai man, from about 5% to about 20% (w w) xanthan gum and from about
5% to about 30% B w)Thkd gethed ef Claim 29, wdgreimths comppoiipros nexed witlpthe fogfer ei n

t he conposition Jjs. bak '| g};( t he food product. 31. The nethod of
Cl ai m 29, m%é@gffﬁogg%gﬁp S?{LI on is mxed with the food product prior to
consunpti on. 32. The nethod of Caim29, wherein the conposition is

sprinkl ed onto tA2 fobke mebddef Ghiingd, pdereinihearpmpesition is sprinkdgl ontadhgyet hod
of Claim 29, erejin t duct is a solid food product selected from
the group c%"s.%?%ﬁ%&% {D%g%n@(go?léal, granol a, baked goods, pasta and neat.
34. The nethod of Claim?29, wherein the food product is a dairy product

sel ected from t h@3.gr olie wethed of Claim 89, wherdtn thederst prodush sessslid fead rspduct

mar gari ne ang | . Jo | RT® =1 9 eleha:t he
anount of tﬁ%@gﬁgéﬁﬁ%ﬁupa?&%}gﬁg&f}%g’ Lg%tggg%f]oé’uct@dl@olaﬁ’pﬁg range of 2.5
gto 7.5 g of conposition per 50 g avail abl e carbohydrate of the food
product . 364. Th&heretehod ofClaina?29n whereintbe &pad praduct d¥g odsiry | pypduct
conprises granul Ln.th i . o] 40, Q:.aboyt; 60
mesh. S%egfﬁﬂhng{ek%%@oﬁlrsesg{é%ﬁg{ﬂtkhgggqrgcﬁelgnés% vcﬁ?ﬁ r%ty in alcsubj ect
in need thereesatn. conprising adm nistering to the subject in need thereof a
conposition conprising a fiber blend conprising fromabout 48%to about 90%

(ww) glucomarnign, f 0 : % Ka&hﬁﬁ » from
about 5%to about%g'SO%ﬁ'ﬁé\Bf]%@ggf’g‘?r%{lg?’%&j&na%:ség(o eftrret nggh'@dglﬁr@ncq?ﬂ,
wher ei n t he thofigpdsproidwn is $n deniangs bERSE to 785 ok obpmsition rpead0gnaadeblé r om
5.0g to 15.0qg,per, da 9, The nmethod of Claim 37, wherein the
conposi tion @?og%ﬂ%%ﬁ?ég‘ihsf%o&f‘f%;%e subj ect for at |east 4 weeks. 40.
The method of O akm Sty. WARLETWR CIdiR 21 RIBE $0 BRAiddRRL B sds Serfhulld RN

subj ect sel ected rom the group consi éting of an overwel ght subject, an
obese non- di@basd GnSUifRAT aRAE4PNEHRE abdut €0 A&t i ¢ subj ect . 41. The
met hod of Claim 37, wherein the fiber blend conprises fromabout 50%to
about 80% (w w) gl ucomannan, from about 10%to about 20% (w w) xanthan gum
and from about 9% to about 17% (w w) al gi nate. 42. The net hod of
Claim 37, wherein the fiber blend conprises fromabout 50%to about 80%
(ww) gl ucomannan, from about 10%to ab'c?gf 20% (w'w) xanthan gum and from
about 9% to about 17% (ww) al ginate. 43. The nethod of C aim 37,
wherein the conposition further conprises at |east one lipid or blend

t hereof, wherein the lipid or blend thereof conprises at |east 20% w w of
the total dietary fiber conposition. 44. The net hod of C aim 37,
wherein the conposition conprises granules in the size range of from about



50. The nmet hod of Cl ai m45, wherein the conposition conprises granules in
the size range of from about 40 nesh to about 60 nmesh. 51. A nethod of

producing a dietary fiber conposition conprising: (a) mxing from
about 48% to about 90% (w w) glucomannan, from about 5% to about 20% (W w)
xant han gum and from about 5% to about 30% (w w) al gi nate; and (b)

addi ng from about 20%to about 70% of a lipid or blend thereof and m xi ng

to generate the gj eta},{}{)eﬁ] e Pﬁpgﬁ;e 1&@% %{U]é{{ig%ﬂie%@j&&fnn inBeat

further conprising granula prior to step (b).

53. A di et ar gorfiprizéng adoipsieing torhguubiaice deeltheredf nepreppsttine corapristig fibadl ai m 51

or daim 52blend comprising from about 48% to about 90% (w/w) glucomannan, from about 5% to

about 20% (w/w) xanthan gum, and from about 5% to about 30% (w/w) alginate,

38.  The method of Claim 37, wherein the composition is administered to the

subject in an amount from 5.0g to 15.0g per day.

39, The method of Claim 37, wherein the composition is administered to the

subject for at least 4 weeks.

40.  The method of Claim 37, wherein the subject in need thereof is a human
subject selected from the group consisting of an overweight subject, an obese non-

diabetic subject and a type Il diabetic subject.

41.  The method of Claim 37, wherein the fiber blend comprises from about
50% to about 80% (w/w) glucomannan, from about 10% to about 20% (w/w) xanthan

gumn, and from about 9% to about 17% (w/w) alginate.

42, The method of Claim 37, wherein the fiber blend comprises from about
50% to about 80% (w/w) glucomannan, from about 10% to about 20% (w/w) xanthan

gum, and from about 9% to about 17% (w/w) alginate.

43.  The method of Claim 37, wherein the composition further comprises at
least one lipid or blend thereof, wherein the lipid or blend thereof comprises at least

20% w/w of the total dietary fiber composition.
44,  The method of Claim 37, wherein the composition comprises granules in

the size range of from about 40 mesh to about 60 mesh.

45. A method of reducing glycemic volatility in a subject comprising:

(a) measuring a subject with a continuous glucose monitoring system
for a designated time period to determine the baseline glycemic volatility of the subject;
and

(b)  administering a effective dosage of a composition comprising a

fiber blend to the subject, the fiber blend comprising from about 48% to about 90% (w/w)

-83-



glucomannan, from about 5% to about 20% (w/w) xanthan gum, and from about 5% to
about 30% (w/w) alginate for a time period effective to reduce the glycemic volatility of

the subject as compared to the baseline glycemic volatility measured in step (a).

46. The method of Claim 45, wherein the subject is measured with a

continuous glucose monitoring system for at least 24-hours.

47.  The method of Claim 45, wherein the subject is treated with a dosage of
the composition from 5.0g to 15.0 g per day for at least 4 weeks.

48.  The method of Claim 45, wherein the subject is a non-diabetic overweight
or obese subject having a baseline glycemic volatility with peak glucose levels exceeding
120 mmol/L and wherein freatment with the fiber blend reduces the glycemic volatility to
a peak glucose level below 120 mmol/L.

49.  The method of Claim 45, wherein the subject is a diabetic obese subject
having a baseline glycemic volatility with peak glucose levels exceeding 220 mmol/I. and
wherein treatment with the fiber blend reduces the glycemic volatility to a peak glucose

Ievel below 220 mmol/L.

50.  The method of Claim 45, wherein the composition comprises granules in
the size range of from about 40 mesh to about 60 mesh.

51. A method of producing a dietary fiber composition comprising:

(a) mixing from about 48% to about 90% (w/w) glucomannan, from about 5% to
about 20% (w/w) xanthan gum, and from about 5% to about 30% (w/w) alginate; and

{b) adding from about 20% to about 70% of a lipid or blend thereof and mixing to
generate the dietary fiber composition.

52. The method of Claim 51, further comprising granulating the mixture of
step (a) prior to step (b).

53. A dietary fiber composition produced according to the method of Claim 51
or Claim 52,
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