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and pulmonary functions, perturb endocrine functions and cause emotional
problems. Hypertension, impaired glucose tolerance and non-insulin
dependant diabetes mellitus and hypercholesterolemia are more common
conditions in overweight individuals than in individuals of normal weight.
Obesity may therefore contribute to morbidity and mortality in individuals
suffering from e.g. hypertension, stroke, diabetes type 11, some types of
cancer, gallbladder disease and ischemic heart disease. Moderate and
severe cases of obesity are known to increase mortality. Colon and rectal
cancer are diseases which frequently appear in obese men, and obese
women often suffer from endometrial or gallbladder cancer. Furthermore, it
is realized that an increase in overweight aimost consequently leads to a
rise in psychic and social problems.

[0004] Treatment of obesity is beneficial in that weight loss reduces the risk for
mortality and morbidity. Even modest weight loss already leads to

beneficial health effects. Body weight loss is known to be achieved by
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[0007] Drugs can be used in the treatment of obesity, either alone or in
combination with a dietary treatment and/or increased physical activity.
The drugs used in the treatment of obesity are mostly appetite reducing
drugs and/or thermogenic drugs. The appetite-reducing drugs exert their
effect primarily by decreasing energy intake. The reduction in food
consumption is a consequence of the drug action on the brain transmitter
systems that are involved in the appetite regulation. The action of these
drugs is supposed to be mediated through the hypothalamus at various
sites. The action can be exerted through the adrenergic, the dopaminergic
or the serotonergic pathway or a combination thereof. Whichever system

is involved, the final resuit is a stimulation of the satiety centre and
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[0010] Whereas a number of successful weight reduction methods are availabie,
long term weight maintenance remains a problem. Eifhag and Rossner
(Obesity Reviews (2005) 6, 67-85) reviewed a number of factors
associated with successful weight maintenance after weight loss and
concluded that an internal motivation to loose weight, social support, better
coping strategies and ability to handle life stress, self-efficacy, autonomy,
assuming responsibility in life and overall psychological strength and
stability were the dominant factors that determined whether a patient

would succeed to maintain his weight after an intentional weight loss.
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the treatment of obesity in patients with a BM! of over 30 kg/m2 or the
presence of an obesity-related disease and a BMI of over 27 kg/m2 (NICE.
(2001) Guidance of the use of Sibutramine for the Treatment of Obesity in
Adults. Technology Appraisal Guidance — No 31. National Institute for
Clinical Excellence, London).
[0014] In a recent European trial (James et al., (2000) Lancet, 356: 2119 — 2125),
following a 6-month run-in period on sibutramine, patients who achieved a
5% reduction in weight were randomized to either continue with
sibutramine or receive placebo. At 18 months, 69% of patients on
sibutramine compared with 42% of controls retained this modest 5%

reduction.
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[0018] In conclusion, there remains a need for thermogenically active
compositions that can enhance the energy expenditure of a human body in
order to help maintain weight after weight loss. In particular,
pharmacologically active compositions that do not suffer from the above

- &“%mgﬂi’qpe_qfideweffects wQuId be beneficial.
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Summery of the Invention

[0019] Surprisingly, it was found that a mixture of a triglyceride oil having a solid
fat content at ambient to body temperature and an emulsifier, preferably a
food emulsifier can effectively be used to maintain weight after weight
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m xture of a triglyceri 0 aving a so
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[0023] Such use is particularly advantageous for maintaining weight after a period
of weight loss.
[0624] The invention therefore also relates to the use of a mixture of a triglyceride
oil having a solid fat content at ambient to body temperature and an
emulsifier for the preparation of a pharmacologically active composition for

maintqining weight after weight loss.

Heading 1 (please enter text for heading below)

Detailed Description of the Invention

[0025] The terms “weight maintenance” or “maintaining weight loss” imply
keeping an approximate weight loss result that may have been
accomplished by treatment interventions or by one’s own efforts, for a
period of at least 18 weeks. More in particular, the term “weight loss”
refers to achieving a weight loss of at least 2 % of initial or baseline body
weight, such as 3, 4, 5, 7, 10 or even 15 %. A weight loss may be

. considered maintained when weight regain, 18 weeks after the end of a
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of a mxture of a triglyceride oil having a solid fat
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emul sifier for the preparation of a pharmacol ogically

active conposition for maintaining weight after weight
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herein. It can be envisaged that a conposition
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the using standard methodology, as for instance is provided at

www.minispec.com/applications/solid_fat_content.html. Expressed in

another way, the term means that there should be at least a residual and
detectable solid fat content at body temperature. Residual and detectable
solid fat contents may be in the order of more than 0.1 %, such as 0.5 %, 1
%, 2 %, 3%, 5 %, 10 % or more. Solid fat content may be determined by
Benchtop NMR using ISO 8292 or IUPAC 2.150 methods. These methods
yield a melting curve from which it can be easily determined whether a
given triglyceride oil has a solid fat content in the range of ambient to body
temperature.

[0029] Ambient temperature is used to indicate approximate room temperature

being the temperature wherein the composition is used according to the
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t Mclmerﬂtadet;ermmeﬁsby NOMR 3kridhmetsugnyerds iadedesicribedfin IUPAC
sai d m turefﬁcg 7éOI| I n water enul sions can be any
t

t rgt hieditiaayi ng a solid fat content at
[0034RMEhSigiyRriBeBiis are preferably confectionery fats, such as palm oil,

cocoa butter or other. Further examples of suitable triglyceride oils are
illipe butter, shea butter, kokum butter, sal butter or other natural oils or
fractions thereof with a similar solid fat content or melting range. Other
examples of such oils are hydrogenated or partly hydrogenated soybean
oil, rapeseed oil, cotton oil and sunflower oil or fractions thereof. The
triglyceride oils may also be synthetic or semi-synthetic.

[0035] The term “confectionary fat” refers to special fats for confectionary
applications and is known in the art. Cacao butter is the best known
representative of this group, confectionary fats are also often referred to as
cacao butter alternatives or cacao butter equivalents, sometimes also as

cacao butter replacers or cacao butter substitutes.



tenperature. The triglyceride oils are defined by the
percentage of solid fat content, determ ned by NWR
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sysaleeteddgrom (ﬂm%g]oum@narﬁtmt ¢fcpalmﬁr@m|®.| ¢l9|cra;ﬁd;rlmolejc acid
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may be fractionated to specific m xtures of suitable

t rG@%@gr Qfepﬁlmﬁb?s%tﬁ gigatin @cith @il + @A %f surll as yO - "30 %

e
oo Ak P BB AR B B ot goi.
f osfham@ bemo&é@athm\tﬁé&e amoants ddaoehecessasilyesdvesiof dddmup to
th roup consisting of palmtic acid, oleic acid

%, d.eathay GmBobTecRsSANCPAIds, e prepengs ef addidienal fatty
8€ggb|?g§| 5&K§e at least two fatty acids

rom e group consisting of palmtic acid,

[0039p| Ehetridyabridel olisl by caniath ahldast @a1% dyawsight of trrglycerldes
Particularly good results were achi eved when

9% SUlicEs BOrgiian 99 %Pyweight it caere@t e&@wlwrleesé@ the
oA Sp S o300 Aol ML U RTEAG
seilmcked Hyrmunvehbomlmhrpometmraplmngne:thods eewchaarmlthrn layer
l e| ggprhg hg%rlégrpgaerg%g?qijgd:c %métggﬁaeph?/nﬂ IS preferred
that the trlglycerrde oils utilised in the emulsion are pure and free from
unwanted contaminants when used for pharmacological purposes
[0040] Any emulsifier may be used in the invention; however, food emulsifiers are
preferred. Food emulsifiers are emulsifiers commonly used in food
applications and are generally esters composed of a hydrophilic and a
lipophilic part. In general, the lipophilic part comprises stearic, palmitic,
oleic, or linoleic acid or a combination of said fatty acids. The hydrophilic
part generally comprises hydroxyl, carboxyl, or oxyethylene groups.
[0041] Examples of families of food-grade emulsifiers are lecithins, mono- and

diglycerides, propylene glycol monoesters, lactylated esters, polyglycerol



100 % i.e. they do not necessarily exclude the

presence of additional fatty acids such as lauric
w@eood07410D039] The triglyceride oils may cont ai PCESBE2006/050599

| east 90 % by wei ght of trilgl ycerides, such as nore

than 95 % by wei ght. Al so, the content of

triglycerides in the palmoil fraction may be 99 % or
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far@n{mg@n@,ﬁa)f pethdrpoitediul sifiers are lecithins,
nono- and di gl ycerides, propylene glycol nonoesters,
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:ii @h@gg@&@ﬁe‘%ﬂ’é Sﬁ%tféé&e&? su%‘fiSWgPél Sz%ﬁodra%seggéa oil! iWhiidh

acety nono yceri

phespsistsast amiixtureaotimdirgy phesplidipids)dushiesqs®sphtitdyicholine
The emul sion of the triglyceride aoils can al so be

obeafbesphardyiebapplamine L egithinreiptsindbist cantextiie saude
or 100, QBPQérlﬁtp?ﬁosgﬁ Ipﬂ@s hoéregﬂ? Iaerfr?&%%%rammg of the

emul sitication properti es 0 sal

pr sthmmg mdtenals cand sihicheaie cammedcially dvaitdide aavVerd | on
ble to emul sify nore than 20 % by wei ght of
th§”i ?'E‘Pr)%erl de oils, preferably nore than 40 % by

[00493‘5',69;5‘értnc&?}4¥ rbgef%Pre% Sisfidr i ?%Ieic‘iolﬁﬁdl b% séd SFHLﬁsdﬁé‘r.

der to [Ttate e processSing o od product
in Gvahaccibhmds belnnigstodhe grguib ef glycolipds, aveltlkn¢wo 4ahsthuents of
for

 Slekiical gratbEngsr b agy PBPHanHPRSeS ol ea cantain one to

?n U;‘fzt};dur%é‘!%g][é’%ﬁeﬁ@?gﬁ%ﬁ%ﬁﬁfﬁp?hhylg\%&ﬁ& 3 ‘gﬁé‘ WS 'ifﬁosqfab%ndant

phokshas cdglaihohé maddwe giaciphauinily, respactiledyyiamg. the

Lec:| Ewrrlmlwcpnl{/ %fsgé Sno'n"?entcrl]elltarecél)rrl] aﬁgretv?at%rn%do% these are mono- and
digalactosyldiglyceride (MGDG and DGDG), sometimes referred to as
galactolipids. Galactolipids, primarily DGDG and DGDG-rich materials,
have been investigated and found to be a surface active material of
interest in industrial applications such as food, cosmetics, and
pharmaceutical products. Galactolipid emulsifiers are described in WO
95/20943 and WO 97/11141. Preferred sources for the galactolipid
emulsifiers are cereals and grains, particularly oats.

[0044] A preferred aspect of the invention is the use of a composition wherein the

triglyceride oils of the invention are combined with palm kernel oil or

coconut ail.



m xtures of said phospholipids which are obtai ned on

degunm ng of the starting materials, and which are
waeovnmersakal |y avail able as food enul sifiers. [POWSE2006/050599

particularly preferred enmulisifier is a galactolipid

based enul sifier. Galactolipids belong to the group of

gl ycolipids, well known constituents of plant ceil
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emul sifiers are described. in WD 95/20943 and WO 97/1
114 2ddityest oveyindhgackior impravig ghiesertaspscts of the
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whe ch 1
phseyensipch 9?2’?1‘%%1@9“%#8%& AR B iioP bRl by
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e”“'s?]cﬁ'a%r lSSfdﬁ@égé\iltgn@NQétﬁ'nBré: ‘?I%’Qbﬂn%t Al r?f‘ééé}vﬁﬂxtb‘é’. If
anphi phil'i ¢ conpounds, such as cosurf actants. The

oi | -naceaaary; tlmpHsQf(bIne agyealis phasers thee asijustetalhe oil phase

additive in the art.for r OVi di fferent .

o o W8T SRR BahRalPodis o SlebriB Hid st Piiaseds
SVe i RIRY 19, the AqReans phasdiuplenhiya- ﬁfﬁférﬂtrﬁxmg The pre-emulsion
preservatives, antioxidants, etc. [0047] Q'l-in-water

enulmayitkemay subjepmbt@rmghwewe dwnegeilisationhods. For

[ooggf‘ gfnq go%pé%&%%%sg%esd ﬁé]re?r{ m%ytlge' gd%?nelét'e(rjeed f?]' (lanterlc or oral
doses in order to obtain the thermogenic effect and/or the effect of weight
maintenance after weight loss. Preferably, the compositions are
administered in the form of a food substance.

[0049] Therefore, the mixture comprising the triglyceride oils plus the emulsifier
may be added to solid or semi-solid foods, which then become naturally
emulsified to an oil-in-water emulsion on exposure to the fluids of the
gastrointestinal tract. The mixture may also contain oil-soluble additives
such as antioxidants and flavours. The mixture may also be made into a
ready-prepared emulsion which can be added to liquid or semi-liquid foods
and drinks.

[0050] The invention particularly refers to a food composition wherein the mixture
of triglyceride oils and emulsifier of the emulsion comprises 80-99 % by

weight of triglycerides and 1-20 % by weight of emulsifier.



adding the emulsifier to the liquid triglyceride. The

conti nuous phase may be pure water or an aqueous
wa@edoawrzamz cont ai ni ng wat er - sol ubl e addi tives sPCHSE®06/050599

i sotoni c agents, sweetenerd? flavours, and

preservatives. |If necessary, the pH of the aqueous

phase is then adjusted. The oil phase as vveII as the
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100535 1€ iveBlio B Tereretp S 88 ob At aRE: casrislis 3o %
03455/ Weidm%re?é%ébﬂez 15%'Hy'\ﬁéibh98f t*Pn% isipdvaer @Fhulsmn A
emul sifier in an anount of 1-20 % by wei ght t he
omraferrﬁﬁrﬂalsy prashuct, cﬂucbragoayoggrtomlayquwmwMﬁﬁL%shyomelght

-60 % Db ht, of C .The IctIii .
arf fmifeidn SCetably St G St oAt FaghGhde Bl o
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[0055] The invention also refers to the use of oil-in-water emulsion of trigiyceride
oils having a solid fat content at ambient to body temperature and an
emulsifier for the preparation of a pharmacologically active composition for
increasing energy expenditure, such as resting energy expenditure. This is
particularly useful after a period of intentional weight loss.

[0056] When used in a pharmaceutical composition such a composition may in
addition to the oil in-water emulsion comprise a therapeutically active
component other than the components according to the invention.
Therapeutically active components that may be added include vitamins,

minerals and ethical drugs.



products, confectionery, fillings, sauces, soups,
fruit drinks, desserts, baby foods, but also
wanawioriienal and pharnmaceutical suppl ements. EBQESEBNG/§50599
the oily mxture can be usdd in solid or sem-solid
foods such as chocol ates, other candi es, baked goods
and any ot her appropriate foods. [0053] The invention
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active component other than the conponents according
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h
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formyl ated into m xtures and enul sions and tested as
t o ¥4id apd Ratmitelelhacifai nt enance after weight |oss. The

o0ep! TR BbR il b A RSt ok oo
Pr o10@lewtAB, alsalid sdtavumierBvat @ErandBS QCr(Bhialhxj/ N35) of 31 and 6,

fractionati on of Akofrite (trade nane for a palmoil
fr iRSREFIEMAIMS AB, Karlsharm, Sweden. [0058] As

I
006 LS9 cRERB SEFERAEH Lk el Bidag suplemen
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according to the invention (test individuals) was significantly higher than in
those individuals that did not receive any of the compositions(control
individuals) . Also, the fat free mass of the test individuals was significantly
higher whereas the fat mass was lower (table 5 and figures 6 and 7).
[0062] Without wanting to be bound by theory, the observed effects of Olibra may
be the result of the “ileal brake” mechanism, i.e. the inhibition of upper
gastrointestinal functions elicited by the presence of unabsorbed nutrients
in the ileum (Spiller et al, 1984). The “illeal brake” appears to be related to

the release of one or more satiety hormones from the distal intestine
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presence of unabsorbed nutrients in the ileum (Spiller
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[007‘11]e P?‘éb'ﬁ%tlon of 40 wit% emulsions with Fractionated palm oil (batch size

1\1(

300 g).

Ingredients wt %
Water 58.0
Fractionated palm oil 40.0
Fractionated oat oil 2.0

[0072] The palm oil is melted at 50 °C and mixed with the fractionated oat oil. The
oil phase and the water are preheated to 65-70 °C and then the oil phase
is added to the water under high-shear mixing at 15,000 rpm for 4 min.
The pre-emulsion is then divided into two parts; one part is homogenized
at 400 bar, the other part at 800 bar, both for 6 cycles at 60 °C (Rannie
homogenizer, Model Mini-Lab 8.30 H, APV Rannie, Denmark).



Triangles is the weight of the Aibra group, squares

is the weight of the control (placebo) group. [0065]
wo-2@uanesi32 shows the percentage wei ght regai n aPCEREDG6/050599

weeks in the test, i.e. 181deeks after a period of

wei ght | oss induced by a diet. [0066] Figure 4 shows a

conparison of the REE in the two groups. [0067] Figure

[k AL . . 0 .
10073, SR Sogh 1 PR R16H Sl MR RS 0Bl
FRidnkizteridye Thei dvepa@s panicldd§ig8](Z kiveruge) 1s fhboth casgsapbund
wherein REE i s plotted agai nst FFM for the control

grifnmdégtasizer . Mﬁ"lé%\ré‘e'”éﬁt'@_le”f%HK)F or headi ng bel ow)
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Preparati on emul’si ons Wt ctionate
oiby I(PRLgid JerbnBlogies) Prolvitsr B, ddrishamif oSt den) saintbe

Fracti onat almoil 40.0 Fractionated gat oil 2.0
RS 8 e beinauehil s B dncragne il pidkuation ofa
t I ACti Ta1N| [ a%'“‘%? ?z,-x?g ter
a:tgoglrjée{hzgf@ggtb?% e@‘?gh&agﬁg u%ﬁlejn t e‘%‘n | Shg@etwi@s
addenufaoturing ofat woeguwrhpidulet.gh- shear mi xi ng at 15, 000

for ,n. The pre-enmulsiagn is then divided into
(0075}, Frasdiie 2. Qofer ol Debriashedetiota ar 400 bar . the
[0076PIEAlIsRH A at 800 bar, both for 6 cycles at 60 0C
(Ranni e honogeni zer, Mddel Mni-Lab 8.30 H, APV

Rangiegiiertenmar k) . [ 0078] %Bot h parts of the preparation
rg&g*et i n emul sions Vgaégg a simlar creamlike

co §tency. The aver particle size (Z average) is
| IFrBefidhteg palmioaund 480 nm (Zet asi zer 4, Malvern
Instrunents, UK). [0074] An enul sion prepared as above

Healertelipidser cal | ed 20i bra, and marketed by LTP Lipid

( . |
0077 RO SR FERA A0 B i DAY YRRl T
t lghaseethdcthearatef afe preheated to 65-70°C and then the oil phase is
added to the water under high shear mixing at 15,000 rpm for 4 min. The

pre-emulsion is homogenized at 800 bar, for 6 cycles at 60 °C (Rannie
homogenizer, Model Mini-Lab 8.30 H, APV Rannie, Denmark). This results
in an emulsion with a creamy consistency, with an average particle size (Z
average) of 290 nm (Zetasizer 4, Malvern Instruments, UK). At a high
Galactolipids content (more than 5 %) a thick paste is formed.

[0078] Emulsion B

Ingredients wt %
Water 50.5
Fractionated paim oil 47.0
Fractionated oat oll 2.5

[0079] The palm oil is melted at 50 °C and mixed with the fractionated oat oil. The
oil phase and the water are preheated to 65-70 °C and then the oil phase
is added to the water under high-shear mixing at 15,000 rpm for 2 min.
The pre-emulsion is then homogenised at 600 bar, for 5 cycles at 60 °C
(Rannie homgenizer, Model Mini-Lab 8.30 H, APV Rannie, Denmark). This



product. The Oibra enmul sion nay be used as an
ingredient in the manufacturing of a yogurt product.

wQ 0@78751EXanpl e 2. Other oil in water preparatPONSE2006/050599
[0076] Emul sion A Ingredients wt % Water 58.0
Fractionated palmoil 40.0 Galactolipids 2.0 [0077]
The palmoil is nelted at 50 0OC and m xed with the

gal aetalts i as emision mithd afeanaiide IcbasiwBdrRYy. ThE average particle
preheated to 65-70 0C and then the oil phase is added

to t3ee (hexeraged i 460 gm Aatasizen 4i Mglvern Instoomenteny/Kbr

' res j .1 s. honogeni zed at 800 bar, for
[Ooéogly%])l(ae@g%tQﬁ%@%ﬂpgﬁ%omgeni zer, Model Mni-Lab
[0081B0celcréddd Ranni e, Denmark). This results in an

emul sion Wwth a creany consistency, wth an average
par tineredigitse (z average) of 290 nm (Zet asi zer 4,
Mal vzsé?g% nstrunents, UK). At a high Galactolipids
conten nore than 5 %9 a thick paste is forned.
[ 007835 Enduwgaon B | ngredients wt % Water 50.5
Frac 'd)n teﬂ palmoil 47.0 Fractionated oat oil 2.5
[007% Kimoil is melted at 50 OC and mi xed with

the 4 paghhgaabesh 9almRi | . The oil phase and the water
are preheated to 65-70 0C and then the oil phase is

adde0@ mlt @breat er under hi gh-shear mixing at 15, 000

TGl P AR A o R A v
Mo dedredthidk@hs 8TiRéh the ARMNTRRMIRA \Wﬂﬁﬁdl')nllﬂ%(% g orange-cocoa

Thisresults in an emulsion with a cream
congrsmendiom NesrMejeriagleulpér Sivedeny and coglesvtorrage) i s

200 BAEE0 2 R YRS By 5898 it an
| ngrigdlicRs¥rA machine and run for about 30 minutes.
[0083] Carrot cake
Ingredients
4 eggs
250 mL Fractionated palm oil + Fractionated oat oil
600 mL grated carrot
200 mL brown sugar
150 mL sugar
1 teaspoon baking soda
1 teaspoon salt
3 teaspoons cinnamon
450 mL wheat flour
[0084] The eggs and the mixture (40: 2 by weight) of Fractionated palm oil and
Fractionated oat oil are added to the grated carrots and the mixture
obtained is whipped by an electric mixer. All the dry ingredients are mixed
and gently stirred into the carrot mixture. The batter is poured into a high,
oiled and breaded baking-tin and heated for 60 minutes at an oven
temperature of 175 °C.

[0085] Example 4. Study on weight maintenance after a period of weight loss



2 eggs 125 nlL sugar 250 nL mlk 5 g orange-cocoa aronm

200 mL Aibra [0082] Eggs, sugar and m |k are m xed
wane7srawt y boi |l ed whil st whi pping until the cPEBRE2006/050599

t hi ckens. Then the creami 97m xed with about 5 g

or ange-cocoa aroma (from NorrMejerier, Lul ea, Sweden)

and cooled to roomtenperature. 200 nL Aibra is added

n .xture is the poured into an ice cream
mW@a%’M%&%EBrun for about 30 minutes. [0083] Carrot
[0087Eakxerahagfr¢géoﬁpra§eﬁo%@gmﬁ&ﬂ dBuble-BRAd, QRabksl d@%@ Whs used.

ractionated oat oi| 600 nL grated carrot 200 br own
udae desimis sehgaaticall\-depistad ibdiguig 1soda 1 t easpoon

S
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0066} 2o 2 ASpA AR ERR58 ShighERehli ol 262 ooy
Fr aedsisdnage (Bl body weigttd aﬁdadiéiabﬂ pagtrhio ek lat 2dirdom
added to the grated carrots and the m xture obtai ned
i s divgshiste Byo grrunseeftdd subiestsr Welght lpsewasyachieved by a 6
in i : ' I ' o h :
GRS TS DRARAR0 000 oS LEESAN NG sructons
oi bétheamdnbfazhded thakian wesksapdribé af edigitreflinrstadeds

St WP A Bler GHESHAIet BAR B ek &1y "B 26 Skapigag either

BRSO e R o LA b yoour

us &h0 Jlyegdewitins igsmiidat) remtd thel dtied@pbret wahurh(Z50quyegurt

= with 3 g milkfat and 2 g vegetable fat, provided by 5 g Olibra emulsion).
Subjects were instructed to use 2 portions of 125 g in the morning
(breakfast time) and 2 portions in the afternoon (around 16.00 hrs).

[0089] For the test day in week 1 (before weight loss), week 7 (after weight loss)
and week 25 (after weight regain / maintenance), the same yogurts were
used, but only 2 portions of 125 g were provided as breakfast.

[0090] Measurements that took place on the various test days are described
below in the section

[0091] Manufacturing of Olibra yogurt

[0092] All containers were warmed up to room temperature. About 4000 L of milk
with a fat content of 2.2 %, holding a temperature of 12 °C, was mixed with
about 150 L of Olibra with a fat content of 42 %. The mixture was slowly
stirred for 1 hour. Water and the other ingredients (sugar, whey powder,
starch, skim milk powder and gelatine) were added to give a final fat
content in the yogurt of 2.05 % (including also the fruit preparation added
later in the process).

[0093] The mixture was heated to 50 °C at pH 6.6 — 6.8 and then homogenised
using a two-step high pressure homogeniser (190 bar/70 bar). The
homogenised emulsion was pasteurised at about 90 °C for 5 min, followed
by heat sterilisation at 120 °C. After cooling to about 43 °C, the resulting
emulsion was incubated in a fermentation tank at pH 3.95 — 4.20 for about

8 h. The fermented product was then cooled and stored in a tank. The



[0088] For the first 8 weeks of the study, 96 subjects

(stratified for age, body mass index (BM), body
woweoglrsiand dietary restraint) were at random BCT/SE®A6/050599

into two groups of 48 subjg8ts. Weight |oss was

achi eved by a 6 weeks regi nen of Mdifast (2.1 MI/d),

used according to the instructions of the
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of 0P)% holding a tenperature of 12 0C, was m xed

with about 150 L of Ojbra with a fat content of 42 %
[00961h Pwing sereeniag kadyweigst.iheight, waist-himeiieumigserece and blood
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f i rsmhoKing behavient, dlcoHdleokoanptio® bind-fhysial howlitydiag
also the fruit preparatl on added later in the

pr s&8RIeted 0093] The mi xture was heated to 50 OC at pH

[009?. %éa&r@gﬁ%then honogeni sed using a two-step high

eni ser (190 bar/70 bar). The honpgeni sed

[009@]mﬂlsestmmva3e9@atv@ewk§13d7 a@s)about 90 OC for 5 m n,
‘fl heat sterjlisation at 120 0C. Aft
OOQ%J heﬁ% lpw S’ﬂ@gnemes iege pagdte mﬁz?sé‘ﬁ%l('gltbﬂ fwagd state)

oy o SR PETRE AR, 2000 Shetl Al SRl
st or edlessick, 188&) Therequi red anount of fruit
Pr e.parh%tnlggrn ar\I\S1 gat?etyedls%g?A%g%gtLlleoé]c%{legeat 'ng of
* mood (indicating the strength of all types of positive and negative
moods like relaxed, gloomy, pleasant, angry, afraid, sad ; Kovacs et
al, 2003)
» tolerance (possible side-effects of the treatment)

[00100] Blood parameters (in weeks 1, 7, 25)

[00101] The following blood parameters were measured in the fasted state:
triacylglycerol (TG), free fatty acids (FFA) and glycerol (Gly) as indicators
of lipolysis, and B-hydroxybutyrate (BHB) as indicator of fat oxidation.
Altogether, 46 mL blood was taken in week 1, 7 and 25 (for satiety related
hormones, TG, FFA, Gly and BHB measurements).

[00102] Anthropometry (in week 2, 8, 26).



the yogurt to about 78 OC was perfornmed. Finally, the

yogurt was cooled and filled in 200 g plastic cups
wowdn/oMidseal s and refrigerated until use. [00PE]/SE2006/050599

Subj ects [0095] The subjectl$, recruited via a | ocal

newspaper, were 96 fermal e overwei ght subjects, aged

bet ween 18 and 55 years and with a BM between 25 and
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[00104] Resting Energy Expenditure (REE) (in week 2, 8, 26)

[00105] The following energy expenditure and substrate oxidation variables were
measured: basal metabolic rate, fat and carbohydrate oxidation for 30 min.
During 3 days before the measurements the subjects consumed a
standardized energy balance diet (100 % of predicted energy expenditure;
CHO / Protein / Fat as 53/ 12 / 35 En %). All food was supplied to the
subjects. At the test day the subjects were requested to arrive in the
morning at the laboratory in a fasted state. Basal metabolic rate and
substrate oxidation were measured by means of an open circuit ventilated
hood system with subjects lying supine for 30 min (Adriaens et al, 2003).
Gas analysis was performed by a paramagnetic oxygen analyser (omnical
type 1155B, Crowborough Sussex, UK) and an infrared carbon dioxide
analyser (omnical type 1520/1507). REE was calculated using Weir's
formula (Weir et al, 1949). The respiratory quotient (RQ) was calculated as
CO3 produced / Oz consumed.

[00106] Satiety, satiety hormones (in weeks 1, 7, and 25)



hormones, TG FFA, Gy and BHB neasurenents). [00102]

Ant hroponetry (in week 2, 8, 26).[00103] Body wei ght,
woosnidiep circunference and body conpositi on ReET/SE2006/050599

nmeasured in the fasted state. Body conposition was

measured using the deuterium (2HaO dilution

technique. The dilution of the deuteriumisotope is a
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[00112] Protein intake was calculated from the 24 hrs nitrogen output according to
the following formula :
[00113] Protein intake (g/d) = (N output in 24 hrs urine (g/d) + 20 %) x 6.25
[00114] Urine N output is a constant fraction (80 %) of N intake (Bingham et al,
1985).
[00115] Results
[00116] A. Subject characteristics at baseline
[00117] Table 1 shows that the subjects were well stratified according to their
relevant baseline characteristics (screening values). There were 3
dropouts during the first 8 weeks. Values are means * sd
[00118]
Table 1
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was seen, so the stratified groups were still completely matched.

00

[00122] As shown in table 2, there was a significant reduction in body weight
before the start of the use of either Olibra or placebo (p<0.05). Apart from
the decreased body weight, there were also reductions (p<0.05) in BMI
(kg/m?2), waist (cm), hip (cm), FFM (kg and %), FM (kg and %) and RQ.
The F1 and F2, F3 score of the TFEQ (Three Factor Eating Questionnaire)
respectively increased and decreased significantly, p<0.05. FFA (pmol/t)
was significantly increased after 6 weeks weight loss. Fasted blood values
of BHB (umol/l) and TG (umol/l) respectively increased and decreased
significantly, p<0.05.

[00123] As presented in table 3, there was a significant decrease in CCK values
(t0 and t180) after the weight loss period. Furthermore, Ghrelin was
significantly increased at time point 180 after weight loss.

[00124]

Table 2
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I ng md and decy@pgedssi gni f10¢epni.l7y4 p<01(§);59 +FEA
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vvngM (klgt)ss Fast48l6ht 53 val 465 Bf4.BHB ( nbb/ $-1and

ITIToT 71 T d d
LSSk 1 DL a0 Lo O i,
anﬁ “6{93\ was a siggiiigant deeyemse; 8n CCK3y418% (1o

after f g viei-ght | oss—pertoed—Furthernore;

GhEel () was si gni 387&581&/ i ncr3@ad edt.at ti n89dot A4 180
after—weight—toss_ 00124 |ao| 6éJBhect

chRQcteristics (8t trIOC g beB&3 H304
m%[{{r& rra [l pi gﬁ) + atg basel |8nf1+a€e;l afterg® .wge(ys of

wel g s Before weight |oss ra—groupPraceb
gf r FINTFE® ggouperr—@ §1=46 n®BABBght (K6 ¥2.5 7.7
'F3(T?ELQ)' “52+28 5.6 % 3.0 5.4+29
Tolerance 12.2+7.7 11.0+ 9.0 11.5 + 8.2
FFA (umol/L) 460.7 + 180.0 529.5+172.8 496.0  181.1
BHB (umol/L) 266.7 + 145.0 278.4+106.5 273.3+128.3
TG (pmoliL) 880.4 + 417.6 1008 + 551.9  950.4 + 498.2

Glycerol (umollL) 107.8+483 1182446  113.3+47.1

After weight loss

Olibra group Placebo group Total group

n=47 n=46 n=93
Weight (kg) 73.8+7.5 71.0+7.6 724 £7.6*
BMI (kg/m2) 26.4+£1.9 26.2+2.3 26.3+2.1*
Waist (cm) 85.3+5.7 84.4 +6.5 84.8 £6.1%
Hip (cm) 104.0£5.9 102.3£7.5 103.2 £ 6.7*
FFM (kg) 47.7 £5.7 45.0 4.1 46.2 £5.2*

FFM (%) 64.8 + 4.8 63.5+5.5 64.1 +5.3*




BM (kg/it i2) 28.4 2.1 28.5 2.2 28.5 2.1 Wi st

(cm 89.9 5.7 90.4 7.2 90.1 6.5 Hp (cm 108.0 5.2
waewsm7s1d24 107.9 6.3 FFM (kg) 48.6 5.2 46. 6PCHSE2006/050599

47.6 5.1 FFM (% 6 1.4 328 60.4 4.9 60.9 4.4 FM

(kg) 30.7 4.7 30.8 5.8 30.7 5.3 FM(% 38.7 3.8

39.6 4.9 39.1 44RQ084 005083 0.04 0.83

: 1 (TFE F2- (JFE
LA TR Y O e s B &
5M (99 9 Tol er amse2 24 8 7 7385055 9 0 B6.9+ %832 FFA
(RAol /L) 266.7 01@bx®.048. 4 0.806t 6.0873. 3 0.82& BOFG

880. 4 008 50.4 . .298. 2o
;ﬂjﬁ 50 (mml / L@WTSBIgB R W WAEST 471
Ai2 eTFme) ght | 080 @3 bra gr ogs Phagebo grppg Jot al
3 (TFEQE* BM (44@&@;6 26. 4 42 :93235' 2 2 B233.3* 2. 1%
ST (cm 85.3 A4
i R T 123§ 4705 176583 i e 5T 5 7
LA (ol Y16. 2 59623 i%w%es@%f& 1618_6399 3 3 10 1
BEBIp®ILE. 5 '35119 7 5.495.RQ 8788 + 0893 0.490.1 8 BT 81

F T ( ||—|: T T o F2
(Hetegroslh o 5 76% £3658 7843944847 THE803 4959
Ghcerd %prﬁoﬁl_) 3 1%)’3.6 +38.4 106.2+36.8 105.2+375
[00125] Legend to Table 2 :
[00126] Values are expressed as mean * sd
[00127]* p<0.05 over time difference (ANOVA repeated measures)
[00128] FFM (fat free mass, kg and %), FM (fat mass, kg and %), RQ (respiratory

quotient), factors 1, 2 and 3 of the TFEQ (Three Factor Eating

Questionnaire: F1=dietary restraint, F2=disinhibition, F3=general hunger),

tolerance scores, FFA (free fatty acids, (umol/l)), BHB (B-hydroxybutyrate,
(mmol/t)), TG (triglycerides, (umol/l)), Glycerol (umol/l)
[00129]
[00130]
Table 3
Satiety related hormones GLP-1 (glucagon-like peptide 1), CCK

(Cholecystokinin) and Ghr (Ghrelin) : values at baseline and after
6 weeks weight loss in the fasted state, and 90 and 180 minutes

after yogurt consumption ; values are means * sd

Before weight loss

Olibra group Placebo group  Total group

n=47 n=46 n=93
GLP-1 (glucagons-like peptide 1, pmol/L)
t0 (fasted) 6.7 £ 3.6 6.4+586 6.6 4.7

t90 7.4%5.1 6.6 +4.8 6.9+49




Tol erance 12.3 8.1 11.6 8.3 12.0 8.2 FFA (mmol /L)

596.3 232.7 602.5 161 .6 599.3 201 .2* BHB (nmol /L)
wdi@7/07514D3. 3 375.8 188.3 400.1 317.3* TG ( nPoOI/SE2006/050599

709.6 369.9 843.9 424.7 2¥5.0 403.0* dycerol

(mmol /L) 103.6 38.4 106.2 36.8 105.2 37.5 [00125]

Legend to Table 2 : [00126] Values are expressed as

mean18ed [00127]+ 4 8<0. 057qyers i e di f7 grnegge (ANOVA

re ,

%, FM (fat mass, kg and %, RQ (respiratory

guot act.or.s d 3 of the TFEQ (Three
Fact(t)'fl_Q é??l‘iﬁy‘lfmé@m o'?mgm Fl=dietary restraint,
Fzz‘i@%fa‘été i to.on.+ FIpgenenads hunger) . tebeLanas
(b I‘i?@lr oxybut {83txe1.28mmol 1186 + 25 (trigl ’955&1 aés,

Smié(bf) el at%gsr 5 nmggl / Iio %%U &ljg:aqﬁﬁ Qrégglpfi ge
1), CCK (Chol ecystokinin) and Ghr (Ghrelin) : values

at
f ast@hr (Sraekn aatine, Sm;/rahbzl 180 minutes after yogurt

con bjg})a&%ﬁp 1:4%5@:0%2 Gr oug 1Tt 5*4gf oup 12 4 n=93

(gl ucag @.,1 ' 5 pep de+ ‘prml / Lé1 bQéé gst ed)

4. 9tt1w 7.2 14325&6576 1171645+5556CCK1242+615
(c :
0.57 0.34 0.49 t90 1.83 1.23 1.86 + 1.26 1.85 1.27

t 180 0.60 o.gﬁerowg%ht thsQ2 0.77 0.96

Olibra group Placebo group  Total group

n=47 n=46 n=93
GLP-1 (glucagons-like peptide 1, pmol/L)

74+45 6.3+4.9 6.9+4.7

7447 7.3+5.2 74%5.0

7456 701438 7.3+5.2

CCK (cholecystokinin , pmol/L)

0.20 +0.38 0.22 £ 0.39 0.22 + 0.39*
1.69 = 1.11 1.91 + 1.31 1.79 £1.23
0.49+0.73 0.43 £ 0.61 0.45 + 0.68*

Ghr (Ghrelin active, pg/mL)
109.8 £89.3  104.5x50.1 1079 £ 75.6
60.8 £ 30.9 70.9 + 68.1 66.1 + 53.2
156.4 +71.2  148.7+79.3 153.4 + 75.5%
[00131] * p<0.05 over time difference (ANOVA repeated measures)
[00132]
[00133] C. Weight maintenance period




Girr (Ghirelin active, pg/nL) tO (fasted) 115.0 52.4

111.5 44.7 115.2 48.8 t90 64.0 39.6 56.1 28.4 6
wa207/03844 t 180 132.5 65.7 116.5 55.5 124. 2 PGI/SEDH06/050599

After weight loss Oibra grdup Placebo group Tot al

group n=47 n=46 n=93 G.P-1 (glucagons-I|ike peptide 1,

prol /L) 7.4 4.56.3 4.96.9 4.77.4 4.7 7.3 5.2

7. 5.0 7.4 5. . o B, .

(001G B8 esrshealkelon Rap Pya HiodasiGBinay bejn fhe grdsy of 11
0. 3R3 obePS 6 \A‘eeﬂs %eﬂo@lEmibir%éllyl 1ik8 tyriicéﬁmélgﬁﬂlos@aﬁﬁbunts to
0.43" 0.61 O. Ghrelin active,
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Modidalg basiBCD nay be in the order of 11 kg over a 6
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[00136] C. 7 Body weight maintenance during 18 weeks

[00137] Figure 2 and 3 and Table 4 (week 25/26) show the changes in body weight
(BW) during the 18 weeks following weight loss. There was no significant
increase in BW (kg) in the Olibra group (4), whereas the placebo group (w)
showed a significant increase in BW (p<0.001) (figure 2). A one-tailed,
unpaired t-test showed a significant difference (p<0.03) in weight regain
(kg and %) between both groups. Regain as % of weight loss was
significantly lower with Olibra (15%) as compared to placebo yogurt (40%)
(figure 3).

[00138] C.2 Changes in anthropometric and biochemical characteristics (Table 4)

[00139] BMI (kg/m?2) and waist circumference (cm) did not increase in the Olibra
group, but significantly increased in the placebo group (p<0.05). For waist
circumference (cm), a treatment over time effect was seen during weight
maintenance (p<0.05). Fat free mass (FFM ; kg) significantly increased in
both groups during weight maintenance. A treatment over time effect
(week 26 compared to week 2) was seen for FFM (%) and FM compared
to the placebo group (p<0.05). Fasted values of free fatty acids (FFA ;
pmol/l) and B-hydroxybutyrate (BHB ; pmol/l) decreased in both groups,
and triglycerides (TG ; umol/l) increased in both groups during weight
maintenance (p<0.05).

[00140]



| oss period were included. This subgroup of 50

subjects is still

mat ched for the baseli ne
wa@hb@vaciigzri stics (table 4, week 1/2 and 7/ 8)

A ibra and placebo group last 7.76 1.5 kg and 7.65

1.4 kg respectively.
mai nt enance during 18 weeks [00137]

[00136] C. 1Body wei ght

Figure 2 and 3 and

Tabl e 4 (week 25/26) show the changes in body wei ght

[0014(1EV\) during the 18 weeks fol | owi ng wei ght
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[001 38] C. 2 Changes

in anthropometric @ hi ochem cal C stics
(Tabl e_4) [00139] o 5P ang P BRS¢ & ence
(cm did not increagaopn the O |bm&23roup, but
si gni H-eanrty—nereased—in—the—placebo—group—(p<0. 05) .
For walgighi (kgunt er 8h&et @), a {78 #dh® over tinme
ef f ect S. SEE ar [ (p<0.05).
Fat frgﬁﬂ45§§n§Fi bgi%)(ﬁ%smnlfl 2§§?y2fﬁcrpaqu in
bot h g{@uURSHHr i NG| ¥&iERts grai nt enapce s 77t eat nent
over ti e—to—week—2)—was seen
for FFMlm fompnd FM d0BBatdd t o t hdO0Blatehd group
( p<O. ted val_es free flaity.acLds (FFA ;
mol / | f%:%ek - hydr ;§§ ?g%t e ( BH%IS élfh%h 1) _decr eased
in bothk ndghrd glyygeri des g 4pﬂDI/I)
|ncreacfﬂﬁfwls)hmh ﬂgﬁﬁécsﬁﬁt'n” ‘@+gnL rat-htenance
(p<0. 0BM (Kdg)0140] TabBhe3 4 5801bj ect |2 add.Bri stics at
basel irmme—and UEIUr,an' afrer ME|9£$ Eségtenance
(subj e€EM (%ho | ost | #8rbEthan 6 kg B2 BW-After 6 weeks
of ModiJast VLCD) /%eé% ;/OZOQ i bra gsoym fhacebo group
n=22 n= e
F1 (TFEQ) 8.5+43 79+ 36
F2 (TFEQ) 72+£27 7.0+£2.1
F3 (TFEQ) 46 3.0 5428
Tolerance 12.7 £ 6.9 11.3+8.3
FFA (umol/L) 437.3 £+ 178.7 514.1 £ 159.0
BHB (umol/L) | 246.7 £ 135.0 281.5+1224
TG (umol/L) 916.8 + 500.0 1003.1 £ 599
glycerol 97.3+44.7 110.1 £ 41.8
(umol/L)
Week 7/8
Olibra group Placebo group
n=22 n=28
Weight (kg) 73.5+8.6 71.3+£8.3
BMI (kg/m?2) 26.1+15 258+ 2.2

: PCTYBE2006/050599



Weight (kg) 8 1.3 8.6 79.0 8.6 BM (kg/nR) 28.9 1.7
28.5 2.2 Waist (cm) 9 1.1 5.6 9 1.5 7.7 Hp (cm
waed87si42t. 3 108.1 7.1 FFM (kg) 50.0 5.9 48. BCT/AED06/050599
FFM (%9 6 1.6 3.9 6 1.8 277 FM(kg) 3 1.3 5.0 30.2
6.2 FM (% 38.4 3.9 38.2 4.7 RQ0.83 0.05 0.82
0.04 F1 (TFEQ) 8.5 4.3 7.9 3.6 F2 (TFEQ 7.2 2.7
7.0 2. ;. .4 2 qlepance 12. 7
6.9 11. llggt @FBEA un%%gﬁﬁog 37.3 ﬂ%&gz @? 159.
BHB ( mmblip (Omp46. 7 |188.0+28%8 . 5 llZ)Z.'ﬂi'HB(mm' / L)
916. 8 HB00. 010031 o7 3447 1161 4
1.8 (mmoFM.ikadeek 7/453 ¢£% gr oup 48 heebd group n=22
n=28 Wé g) 73. 1.3 (kg/'m2) 26.1
1.5 25E%¥é§2ﬁu st l%gfﬁq % 5.9 %@@&6() Hp (cm
103.0 5:\/5(@2 1 6)@5EFM4 &) 48A125 $2+446.1 4.1 FFM
(% 65-8—4 6 65 0—5-6-FM( r\g)z 4—8—25-3—6-3 FM
(% 34 KM @b 35 0 | $4e2 rA. cb?@40¢53@ 0.03 F 1
(TFEQ HH9 3.8 1L %.7é‘i”0.04 0.80 % 0.03
F1 (TFEQ) 10.9+£3.8 11.6+4.4
F2 (TFEQ) 6.1+28 57+23
F3 (TFEQ) 3.9+37 3.6+28
Tolerance 13.6+7.9 12.3+9.0
FFA (umol/L) 677.4 + 246.4 635.3 £ 168.5
BHB (umol/L) | 573.0 £525.3 4171 £211.0
TG (umol/L) 636.1 £ 263.3 774.4 £ 414.5
glycerol 110.6 £ 43.8 107.7 £ 35.8
(Mmol/L)
Week 25/26
Olibra group Placebo group
n=22 n=28
Weight (kg) 74.7 £ 8.3 74.3 £9.0*
BMI (kg/m?2) 26.5+£1.9 26.9 + 2.6%
Waist (cm) 83.6 £ 5.01 85.5 + 7.0*
Hip (cm) 102.1£7.3 1029 8.5
FFM (kg) 49.9 + 6.0* 48.1 + 4.6*
FFM (%) 66.9 £ 4,72 65.2 £ 6.1
FM (kg) 24.8 +5.02 2611+7.0
FM (%) 33.1+£4.72 34.8 £6.1
RQ 0.86 £ 0.05* 0.84 + 0.05*
F1 (TFEQ) 11.6+£4.3 11.5+ 3.7
F2 (TFEQ) 6.1+2.6 6.0+21
F3 (TFEQ) 4137 3.3+27




F2 (TFEQ 6.1 2.8 5.7 2.3 F3 (TFEQ 3.9 3.7 3.6

2.8 Tolerance 13.6 7.9 12.3 9.0 FFA (mmvol /L) 677.4
wQ4e7474935. 3 168.5 BHB (mmol /L) 573.0 525. 3 BATSE2002050599

11.0 TG (mmol /L) 636.1 26383 774.4 + 414.5 glycerol

110.6 43.8 107.7 35.8 (mml/L) Week 25/26 Aibra

group Pl acebo group n=22 n=28 Weight (kg) 74.7 8.3

74. 3 —BM (KgTl 20,5 1.9p 6 Wai st (cm
83.6 El_‘?ﬂerfngg_g; 7%{-0}1% (cm 1o@-§i§7:43 102.9 8.5
FFM (K . 0* « FF 5074, 72 65. 2
6.1 (F»Aq?’i’gf“’?ﬁ"i FB iz 0l g '\%Lgi/%l@iﬁg%gi 472
34.8 @BHBRADYE |RTEO H07RH* 0. P303.B H1({TBEQ 11.6
4.3 1175 —3. 7 F2 (TEEQ 6L oo

4.1 3.1C4umol/ ).mT?E% %é*e3%72.§’gbi 9})%33 é@é_-é*(;!—zQ)FFA

(ol / 1+ 11 ¥ 043 12B64 42 2BHBy (nmol / L)
275.0 Ld%g%ét 303.3 611él19104‘*&}ll‘é‘ (m’rpl1 7?_)3 '7%9'.19 327. 2*
947.8 (EA®IBY glycerol 109.0 53.4 115.3 40.1
mmé‘_g}ml /g_@tgﬁl_ﬁalbé}gll Cegend to Table 4 {00143f Valiues are

[00143] Values are means + sd

[00144] * p<0.05 over time difference compared to week 7/8 (ANOVA repeated
measures)

[00145] ' p<0.05 treatment over time difference compared to week 7/8 (ANOVA
repeated measures)

[00146] 2 p<0.05 treatment over time difference compared to week 1/2 (ANOVA

repeated measures)

[00147] BMI (Body Mass Index, kg/m2), waist circumference (cm), hip
circumference (cm), FFM (fat free mass, kg and %), FM (fat mass, kg and
%), RQ (respiratory quotient), factors 1, 2 and 3 of the TFEQ (Three
Factor Eating Questionnaire: F1=dietary restraint, F2=disinhibition,
F3=general hunger),

[00148] tolerance scores, FFA (free fatty acids, pmol/L), BHB (B-hydroxybutyrate,
pumol/L), TG (triglycerides, umol/L)

[00149]

[00150] C.3 Changes in Resfing Energy Expenditure

[00151] There was a significant linear relation between Resting Energy
Expenditure (REE ; mJ/d) and FFM (kg) in week 2 and 26 in both groups.
To determine for each group whether changes in REE took place over
time as a function of FFM (REE regressed against FFM), FFM (kg) of
week 26 was filled in the slope equation of week 2. ANOVA repeated
measures showed that the measured REE in week 26 was significantly
higher (p<0.05) than the predicted REE in week 26 for the Olibra group but
not for the placebo group (Figure 4). A comparison of the differences
between the predicted and measured REE in week 26 between both

groups did not reach a significantly different treatment over time effect.



[00144] * p<0.05 over time difference conpared to week
7/ 8 (ANOVA repeat ed neasures) [00145] 1 p<0.05

wo e@annamt over tinme difference conpared to weRKRT/SEBR06/050599
(ANOVA repeat ed neasures) [200146] 2 p<0.05 treat nent
over time difference conpared to week 1/2 ( ANOVA
repeat ed neasures) [00147] BM (Body Mass | ndex,

lO“%‘%ﬁ'@'%émre' Bies the SELSd R stifd Epe b rRop Al ot Bof
rfips ROVEER A @veBY 26Ul bl withf tAetFFM dhta. 3:@@@33% and
of the TFEQ (Three Factor Eating Questionnaire:
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in Resti Ener gy Expenditure [OOlSlquQThere
si gﬂdlﬁ/l (e hae arltoben BREDR MR §1cpﬁ§>amé¢<gweek2 In

CCE OB 5 (ol £ g e

chamg@sZBrasRElﬁma?rth@h/\mmver time as a functl on of
FEM (REE regressed agai nst FFM, FFM (kg) of week 26
[00198k filled in the sl ope equation of week 2 . ANOVA
wmggpeat ed neasures showed that the neasured REE in week
was significantly higher (p<0.05) than the
pr edi ct ed REE in week 26 1Taiu|e5he ai bra group but not

dlfferen s C eth = €
week 26 betyg§ both grcud did no mJ/%ﬁCh a (kg)

effiibc . [ 001%2pSTabl e 5 £5.6¢i des t hé&.gahsured Rdsting

Energy EXpenditure of botti_groups 11m_Week 2 and_Week —
26 toget her Wht4h the FFA®-@3ta. Fi g@r%‘%‘lG and 748w
gr aphs vvher Slﬂa.]REE is pj‘éa%ed aga| '?3‘56

FFM in bot hngtps. It 5aabeseen 1 t abI e 52t1|133t

that have a®H ger REE PH-%week 26 Jgi%npar ed P8-8feek

2. 1In 6.447 52.51 7.004 54.99
5.421 4418 5.365 42.65
5.454 43.33 5.742 42.96
7.019 52.17 7.344 52.99
6.447 46.03 6.166 43.29
6.519 51.21 7.032 50.99
6.152 44.96 5.568 43.08
7.166 52.42 7.533 53.03
6.799 53 6.317 49.24
6.222 46.23 5.907 46.39
6.438 50.29 6.553 54.37
5.52 47.4 5.974 47.47
6.16 50.48 6.514 48.32

6.026 46.97 5.992 46.34




the control group, only 12/26 (46 % of the
i ndi vidual s had a higher REE in week 26 as conpared to
WOR@R/025142 [ 00153] [00154] Table 5 REE week 2 FPRVI/BE®kG6/ES0599

REE week 26 FFM week 26 (m3pd) (kg) (mi/d) (kg) Aibra
5.55 45.61 5.849 46.12 5.972 48.53 5.944 48.21 5.731
45.46 6.369 45.51 6.423 5 1.35 7.1 11 52.15 6.915 59.5
7.456 58.66 6,447 52.51 7. 004 54.99_5% 42T 4418 65

4o 68 5. 4845353 5 74744956 7. 010588 17 7. 344655 00

6. 447 46. 03 gogdHb6 43.2956.3319 5 1. Hlg{5032 50. @ 4 152
449655684308 71665242 7-533-53-036—+799-53——

6.317 49. 24663382 46. 23 33.907 46. 3%B.87338 50. 29563553
54 37 5 57 5974 47 47 616 50 456 514 4

6. 46, 97%’%2 46, 34 45,05 %gé% 46. 72 %9361
69.31 8.815 66.04 6.338 53.8 6. 773 58.3 Mean 6. 316

Control  5.845 44.01 5569 42.67
6.642 44.33 6.492 40.98
6.712 53.28 6.486 51.13
5.953 45.49 5.747 45.55
7.487 52.46 7.361 55.95

6.47 45.11 6.273 46.79
7.056 57.36 7.151 55.11
5.812 43.49 6.029 44.13
6.071 54.57 6.355 48.4
6.116 47.92 5.642 44.91
8.136 53.56 8.109 52.4
6.706 50.81 6.648 46.71

7.362 55.44
5.474 44.37 5.672 44.23

6.66 54.52 6.43 52.58
6.284 45.99 5.843 48.51
6.233 41.19 6.341 40.88
7.053 53.37 7.233 53.2

6.696 54.4
7.037 51.27 7.413 51.82
5.232 43.85 5.723 44.28
6.855 50.56 7.054 48.06
7.135 48.98 7.695 51.74
6.826 47.98 6.458 48.28
6.353 49.7 5.867 48.12
5.934 43.02 6.373 44.23

6.262 43.5 5.917 42.01




6.642 44.33 6.492 40.98 6. 712 53.28 6.486 51.13 5.953

45.49 5.747 45.55 7.487 52.46 7.361 55.95 6.47 45.11
wWG20787:162 79 7.056 57.36 7.151 55.11 5.812 43. HOI/SEDBO050599

44.13 6.071 54.57 6.355 4834 6.116 47.92 5.642 44.91

8. 136 53.56 8.109 52.4 6.706 50.81 6.648 46.71 7. 362

55.44 5.474 44.37 5.672 44.23 6.66 54.52 6.43 52.58

6.284 45.9 233 41. 341 40. 053
53.37 7 7?% %?87 6 6Q6&5‘1§4A i 027363(??%7 7 412§gjg§q
S5MR3R 43. 88.457723 44. 3.82B55 50. $460054 48. @8.12 135

[00158] 867 48.12 5.934 43.02 6.373 44.23 6.262 43.5 5.917
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rati ngs at baseline and before and after weight
nEpr@g@ﬂtgﬁid@ figpge 5 and table 6 for the morning and afternoon separately.

Using the formula “hunger after breakfast = hunger (10h-9h) + hunger
(13h-10h)”, a significant difference was found between the Olibra group
and the placebo group in week 25, in that the Olibra group was less
hungry 4h after yogurt consumption.

[00158] C.5 Safiely related hormones at the end of the weight management period

[00159] Table 7 presents the levels of the satiety related hormones GLP-1, CCK,
and Ghrelin before and after weight loss, and after weight maintenance.
GLP-1 values at 180 minutes after yogurt consumption were significantly
increased in week 25 compared to week 1 in the Olibra group (treatment
over time effect, p<0.05). No other significant changes were noted

between groups.

[00160]
[00161]
Table 6
Hunger scores at baseline and before and after weight maintenance
(10h-9h)+(13h-10h) 17h-14h
Olibra Placebo Olibra Placebo
n=22 n=28 n=22 n=28
Week 1  29.4 1249 345+ 332 45.7 £ 19.7 40.9 £ 235
Week7  26.1+24.5 30.3+22.3 272+ 252 30.8+21.8
Week 25 294 +21.8 45.6 £ 30.0¢ 48.8*264 52.3+22.0

Values are means + sd.

9h (hunger score before yogurt), 10h (hunger score 1 hour after yogurt

consumption), 13h (hunger score before lunch), 14h (hunger score 1

hour after lunch),17h (hunger score 4 hours after lunch)
* p<0.05 AUC Hunger (10h-9h)+(13h-10h) (Olibra compared to placebo),
factorial ANOVA
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af ternoon separately. Using the fornmula "hunger after
whe@akfas:r = hunger (10h-9h) + hunger (13h- 10hpCT/SE2006/050599
significant difference was3tound between the dibra
group and the placebo group in week 25, in that the
Aibra group was | ess hungry 4h after yogurt
[0016§Ensurrpti on. [00158] C 5 Satiety rel atedhornones at
the end of the wei ght managenent peri od [00159] Table 7
[0016BT esents the levels of the satiety rel ated hornones
GLP-1, CCK, and Ghirelin _g%gore and after weight |oss,
and_after wei ght mainten#Ri®./ GLP-1 val ues at 180
m nu _af Y. i gl Llgantly
noreabel G e en S ot BT U a
gr oudftén yagarrneorsunvaion, ahbaskfiee (wepk) 0&jter WoCBt her

L 0O TSOH e 8P g LR aveiS HAEBIP R AR or o
igﬂ Q\Zéeﬁ{ZWi ght mai ntenance (10h-9h) +(23h- 19h) s

n=28 Week i 29.4 \WéeR134.5 33.2 45.7 19.7 40.9

23.5 Wek 7 26. 1 475 30.3 223 é/' 2572308 2
1.8_Week 25 20.4 9lidag 45 6 30. 28808 26.4 52.3
22.0 Values are ngan® sd. 9h (hupg score before
yog ;

cons@hpt1 (gucadd@hlikdpagide $comel/bef ore | unch), 14h

(hu re 4

hour $8¢) | unch)6-8 %38, 05 AUC HiGEP-9

(10hg@h) +(13h- 10h) Qé ra conpar @}_]; é)l acebo),
facmL@MM' - 7

t180 7.3+5.8 7876
CCK (cholecystokinin , pmol/L)
t0 (fasted) 0.28 £0.35 0.38 £ 0.56
t90 1.57 £ 1.12 1.74 £ 1.12
1180 0.40 £ 0.56 0.72+0.84
Ghr (Ghrelin active, pg/mL)
t0 (fasted) 120.7 £63.9 124.8 +49.5
t90 62.1 £ 34.0 63.5+33.3
t180 142.9 +68.6 128.7 £60.4
Week 7
Olibra Olibra
n=22 n=22
GLP-1 (glucagon-like peptide 1, pmol/L)
t0 (fasted) 7.5+54 6.6+£5.9
t90 7.8+5.1 76+6.5
t180 74 +£57 72+57

CCK (cholecystokinin , pmol/L)
t0 (fasted) 0.15 +£0.39 0.22 +0.41




GP-1, CCK, and Chrelin values in the fasted state,
and after yogurt consunption, at baseline (week 1)

wa@bkaoen73D (week 7) and after the end of the neT/ght006/050599

mai nt enance period (week 23} Week i dibra Pl acebo
n=22 n=28 GLP-1 (glucagon-Ilike peptide 1, pnol/L) tO
(fasted) 6.8 3.6 6.2 6.9 t90 7.9 6.56 7 591180

7.3 o8 7.8 79§§K.O(ﬁ1mecystq>lggnn25prmI/L) tO

(fac nd\ 0-28 0 e Wl -3 WeVal

035 90 112174
1. /12t118D80 0.40 O. 663&07% 0.84 Gﬁr42(32@r5ﬁ in active,
pg tO(fasted) 7 63.9 124.8 49.5 190 62.1
34, oG@B(@ hrejig, %C“t\’@s@gi'h'-é 9 68.6 128.7 60.4 \Wek 7

(] [ b{(ﬁﬁf%tifgia n= 221(5‘1’3257%'3 1 (gI qgggmgglg ke peptide

9—+96—+8—5.1

7 6 td) 5 t180 7.4 64&37* 372 5 7 C&KE(:t&hVecystokl nin,

I54°) U Z tO0 1.55 0.65
1. 99t1§§ 25 t180 O. @%611% 0.4 365?—@-? (Chrelin

active, pg/nL)

Week 25

Placebo Olibra

n=28 n=22
GLP-1 (glucagon-like peptide 1, pmol/L)
t0 (fasted) 7.0+6.7 6.3+7.1
t90 7.516.8 7312738
{180 8.7 + 6.1# 7.5+8.1
CCK (cholecystokinin , pmol/L)
t0 (fasted) 0.37 £ 0.50 0.48 £0.89
t90 1.73+£0.93 2.34 +1.30
1180 0.17£0.22 0.58 £ 0.92
Ghr (Ghrelin active, pg/mL)
t0 (fasted) 162.5+£130.1 128.1 +41.5
t90 124.2+111.0 91.2+28.9
1180 132.2 +81.3 122.7 £54.5

[00164] Legend to Table 7

[00165] Values are means + sd

[00166]# p<0.05 treatment over time compared to week 1 (ANOVA repeated
measures)

[00167]

[00168] C.6 Protein consumption at the end of the weight maintenance period

[00169] Table 8 shows that both groups had on average the same protein intake,

i.e. 74.6 + 28.0 gram per day for the Olibra users and 81.8 + 31.0 gram

per day for the placebo users; these intakes were not significantly



tO (fasted) 101 .457.9 105.453.2 t90 64.3 37.1 83.3
81.7 t180 163.961 .7 168.989.9 Wek 25 Placebo Aibra
wo2a8/0m122 GLP-1 (gl ucagon-1i ke peptide 1, pnoP¢T/PEL005/050599
(fasted) 7.0 6.7 6.3 7.13%90 7.5 6.8 7.3 7.8 t180
8.7 6.1# 7.5 8.1 CCK (chol ecystokinin , pnol/L) tO
(fasted) 0.37 0.50 0.48 0.89 t90 1.73 0.93 2.34
1. 38rbrkfp ﬂiu]s7thegso9g%rt0re§§lts auﬁﬁ%%ﬁgr{t%éiﬁtéﬁar@@twy@,
pg/m.) tO (fasted) 162.5130.1 128.1 41.5 t90 124.211
1. Gndependers of the pdtaiponsgmpdion RrNgShisTEEEt 64]
[00128Eend to Table 7 [00165] Values are neans sd [00166]
<0.05 treatnment over tine conpared to week 1 ( ANOVA
[oo17¢peat ed neasures) [00167] [00168] C.6 Protein
consunption at the end of_the weight maintenance
peri od [00169] Table 8 sht@®eBhat both groups had on

PASERE SRRy BhES G it ey oot 0

g_@pioao_r t he pl _acebo users; these intakes were not

wei ght mai nt enaf@raer e i ndependenPl@sebphe prot ei n
consunption (ﬁrlnrgzzt hi's period. FOR,;LZQ] [00171]

En %P 12.8 4.2 14.2+5.0
g P/ 24h 74.6 +28.0 81.8 £31.0

Values are means * sd.

En % P (energy percentage protein in week 26) ; g P/ 24h (gram of
protein per 24 h in week 26, derived from the urinary nitrogen)
[00172]
[00173] C.7 Possible effects of calcium on body weight or composition

[00174] An inverse relation between calcium intake and body composition or body
weight has been observed in a large variety of populations. A threshold of
approximately 800 mg calcium per day above which calcium intake has no
additional beneficial effect on body weight and body composition has been
suggested from a number of studies (e.g. Zemel et al, 2003 ; Boon et al,
2005). In the Netherlands, calcium intake levels are already rather high
(about 800-1600 mg per day); about 70% of the daily intake of calcium
originates from dairy products (Hulshof et al, 2003). The daily calcium
intake from the yogurt servings amounted to approximately 650 mg.
Therefore, it is fair to assume that the daily intake of calcium during the
study period was well above 800 mg per day, and that calcium effects on
body weight or body composition are unlikely.

[00175] C.8 Human Study

[00176] 12.5 g of Olibra (42 %) was filled in 15 mL glass bottle with screw cap
under controlled environmental conditions. The bottles were stored in
refrigerator during the study but placed in room temperature 1-2 hours

before use. The bag with meal replacement powder chocolate or forest



Table 8 Protein intake in yogurt groups at the end of
t he wei ght nai ntenance period Aibra Placebo n=22 n=28
wERroHnPs112. 8 4.2 14.2 5.0 g P/ 24h 74.6 28POT/BEDNS050599

3 1.0 Values are neans sd35En % P (energy percentage
protein in week 26) ; g P/ 24h (gram of protein per
24 h in week 26, derived fromthe urinary nitrogen)
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unl I-Hé%ll [001 75] C. 8 Human Study [00176] 12.5 g of

Glbra%QZ % was filled in 15 m _ glass bottle with
[00BZ8]ew cap under controlled environnental conditions.

The bottles were stored in refrigerator during the
[00%49dy but placed in roomtenperature 1-2 hours before

use. The bag with neal repl, ﬁf‘eegent povvder chocol ate or
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Subjects weight (kg) weeks (kg) eks (kg)
16 79.215.8 71.9+4.5 70.924.5
Values are means * sd

[00180]
[00181] D. Conclusions
[00182] For the analysis of the long term effects of Olibra versus the milk fat
placebo, 50 subjects who lost at least 6 kg weight during the weight loss
period were included.
[00183] The following conclusions can be drawn from this 18 weeks field study :
1. the weight regain in the Olibra group was not significant, whereas in
the placebo group it was; weight regain as % of weight loss was
significantly lower with Olibra (15%) than with placebo yogurt (40%)
(table 4 and figures 2 and 3)
2. fat mass (FM ; kg and %) decreased and fat free mass (FFM ; %)
increased with Olibra yogurt in week 26 compared to week 2 (before

weight loss) (table 4)
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farlccordi clains 1-4 wherein the confectionary fat
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7. QEBRROBMIAFTq o O B BRRIA o ki rom to grue
bynBistaenal e mitiy lodeic, Imoleic madetearit esters of glycerol.

8. Use according to claims 1-3 wherein the triglycerides are synthetic or semi-
synthetic. h

9. Use according to claims 1-8 wherein the emulsifier is a food emulsifier.

10. Use according to claim 9 wherein the food emulsifier comprises an ester
composed of a hydrophilic and a lipophilic part.

11. Use according to claim 10 wherein the lipophilic part is composed of stearic,
palmitic, oleic, or linoleic acid or a combination of said fatty acids.

12. Use according to claim 10 or 11 wherein the hydrophilic part comprises
hydroxyl, carboxyl, or oxyethylene groups.

13. Use according to claims 9-12 wherein the food emulsifier is selected from the
group consisting of lecithins, mono- and diglycerides, propylene glycol

monoesters, lactylated esters, polyglycerol esters, sorbitan esters, ethoxylated



oil, cotton oil, sunflower oil or fractions thereof or
ot her natural oils or fractions thereof with a sim|lar
waobo7d7§1ar content or nelting range. 6. Use acROT/AEI0g6/050599
to clains 1-5 wherein the #iglycerides are obtained
fromfractionated palmoil. 7. Use according to claim
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SUQHRSlinkEd. |ybcss|@icg|grwmgcylglty@é@|rrs 9-12 wherein the
food emul sifier is selected fromthe group consisting

8. fsq aeGaraingdo clams- 15011 @ wheyeia thel gglaomlml%m aagioyerol
| ated esters, polyglycerol esters,
gg%@%?§§w§§¥%$§hgethoxylatedesters succi nyl at ed
esters, fruit acid esters, acetylated nono- and
di gl yceri des, phosphated nono- and di gl yceri des and
sucrose esters. 14. Use according to claim 13 wherein
the food emul sifier conprises lecithin produced from
egg yolk, mlk, soybean oil, sunflower oil, and
rapeseed oil. 15. Use according to clains 1-8 wherein
the emul sifier conprises a galactolipid. 16. Use
according to claim15 wherein the emulsifier is a
gal actolipid. 17. Use according to clainms 15 or 16
wherein the gal actolipid contains one to four sugars
linked glycosidically to diacylglycerol. 18. Use
according to clainms 15 or 16 wherein the gal actolipid
is a nono or digal actosyl diglyceride.



