Industria y Comercio
SUPERINTENDENCIA

Delegatura de Propiedad Industrial
Division de Nuevas Creaciones

-

PATENTE DE INVENCION

FASE NACIONAL PCT ' &
- 2 ‘
. EXPEDIENTE No. % II J

54 TITULO COMPOSICIONES QUE COMPBENDEN UN UNIDOR DE GRASA DIETETICAY

2

—h

METCDOS PARA SU USO

51. CLASIFICACION INTERNACIONAL

_SOLICITANTE __ .zr szs comprexus, Iic.

7

—h

DOMICILIO ONTARIO, CANADA

74. APODERADO CAMILO ALVAREZ

22. BOGOTA, D.C,,

{(FORMA P-10)



( )

SUPERDBUSTRIA Y CONERCTO
Radicocion v 9510062 G000S800 Foliost 119
Fecha (9): PONS-82-18 1311020
Indusiria s Comercio Tranite 3 011 PCT-PATENT 179 FRSE WACT 411 PRESENTA
LG, A Depewdencia: 2820 DIVISION IE WIEWS CREACIONES
FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL
SOLICITUDDE ;
X Patenta de invencidn, =] Pelorte de Modslo de Utiidad,
[ Cepiiuior. X Capitulol _ _
® Nombe®: o1t Jen Complass, Inc. IDENTIFICACION
SOLICITANTE .
) m‘swwmnnmmwm ce. OO w O
. . Canada
N ) Ontarlo, Canada CE D Oro E]
Luger de Constiucion: Canada
' Cod_______
Teléfonc: Fax: Nimero
E-mel; :
® NOMbY®: o Alversz Emnnmc%
REPRESENT, Direccidn: CC. NIT
0 APODERADO SRt bl lee 0 ow O
Tedfono; 6387334  Fax 638 7650 Cusl |
E-mal:  colvarez@eiverezbemets.com Nimero 19218009  TP.20343
_ __
® Nombv:  vier dacasmento adjunto. '
INVENTOR (ES) on: '
2 Dtreccion
Nacionafidad o Domiclio .
@ PCT (88) '
Solichud Internacional No.  PCTAUS03/023291 Fecha Jullo 28,2003 /

Publicacién intemacional No. WO 2004/018101A3  Fecha Febrero 26, 2004

Tiulo (34) Composiciones que comprenden un unidor de grasa dietetica y metodos para su
uso.

(@) clasificacién Internacionsl (51) wﬂo
# Prioridad (33) Pale de Origen
, EUA,
il w[]| Euva
H EUA.

® Comprobants de pago No. 2528491




ANEXOS

5

\
_©
/

{ Comprobants de pago de la tasa de rapresentacion de la solicitud,

Documenio que acredits la sxistancia y represeniacién legai cuando ol solicitante see persons juridics.
Foderes, sl fuers ol caso,

Documenios de casidn dal invenior al soficiiants o » st causante.

Dacisrsciones. B

Copia de Ia solickuc Intemacionel. (Resumen, descripcion, reivindicacionss, dibulcs).

Traouccidn de s soliciiud intemecional l castetiano. (Resumen, descripcidn, revindicaciones, dibujos).

[Zl Copla deol examen preliminar intlernacionsl efectuado por la Autoridad intemacional de Examen Praliminar {IPEA)
[ Teaouccion det examen preliminer Inturnacional electredo por le [PEA.

D Do 18 ol cano, copia del contralo de acceso.

D De saf of cans, documenio que acredila la licancis o eutorizaciin de uxo d8 conocimientos tradicionalas de
ias comunidadas indigenas.
De sa & caso, cerilficado de depdeile del malerial bioldgico.

e Asto bnal 1212,

D De ser 8l casp, informaciin sobre olras soficiudes de patente © titulos obienidos en ol exiranjerg por sl
tiular o su causania, relecionsdes parcial o totelmaente con I8 invencidn de sela solicliud,

m Da sar & caso, modificacionss sfeciuadas s is solicitud intemacional.

X owos.
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@ Salicito la concasldn de la patente.
NOMBRE: _Camiio Alvarez

FIRMA: —W——
CC. 19219000 do Bed.  T.P. 20343 del CSJ

instruccionss pars la presentacion del os anexos, ver reversa de esta pagina. )




4. INVENTOR(ES)
(72)

- ——

Nombre:

Nacionalidad:

Nombre;

Nacionalidad:

Catherine Jen

5159 Provincial Drive

Bloomfield Hills, Michigzn 48302
Estados Unidos de América
Estados Unidos de América

Joseph D. Artiss

3117 Curry Avemue
Windsor, Ontario N9E 2T2
Canada

Canadiense
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Power of Attorney 10 CAMILO HERNANDO
ALVAREZ BHERNATE, ikientificado con la .
codule do clodpdenia mimero 19.219.009 de
Bogotd, portador de I Taxjeta Profosional de of professionsl attomey
Abogado Na. 20.343 del Consgio Superior de ta 3 el Ne. .20.313 *
Judicatura, domiciliado en In cindad de  Bogoed, <ty off Bogota, D.C.,  represont ue in all matton
D.C., pea qus 108 Tepréscate en todos ios asuntes C. g

relacionados con musstros derechos de prapioded
intelwotnal

De omfocmidad ocon éste Poder CAMILO

hmnﬂbnﬂ#hmdu

Dado sn/gramed on__ 7o 4 287/0%
Enla cinded defin e cityaf

Wwﬂg' -"Chier Executive Officer of ArtJen Complexus, Inc.
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This public document

2.
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State of Michinan

DEPARTMENT OF STATE

APOSTILLE
(Convention de La Haye du 5 Octobre 1961)

Country: UNITED STATES OF AMERICA

has been signed by: Deborah A. Lombardi
acting in the capacity of: Michigan Notary Public

bears the seal of: Deborah A. Lombardi
Macomb County, Michigan
CERTIFIED:
at Lansing, Michigan 6. the 19th of January, 2005 g,

by Secretary of State, State of Michigan
NO. 02548F-05

Seal/Stamp:

Thiy coraficaiin nSmis) daly 1 N Sttty of (he signature of e alicisl wno
g e Silasd Gatumant, e CROSCEY In aftich tht kel acted, sl where
aaptoprivia, I Catly of the Seal OF SAATD wivch iha dbCustent bhirs. The
ouetificysion ln nat inlerxiad o knply that S contents of The dacusnen] sm coect,
ngr il ¥y havy the spprovel of 3 Suce of Mchigen.




CANADA )

STATEOF M |c.u{=ﬁr3 ySS.
COUNTY OF wm}n& )

DEBcRAR A. Loﬂ BARDM
L a Notary Public in and

for the above mentioned County and State,

CER =
On the '_‘l d.yﬂ ?g:; ‘ 004, 1
mw t me mown

to be individual signed, the
fmmms:nsnummnu [‘r,

of ART JEN COMPLEXUS, INC, a
corporation duly crganized and legally
isting under the Iaws of the State of

0_._"‘ r1o_, Canade, with home office located

at 510 Westcourt Place, 251 Goyeau Street
city of Windsar, State of Ontario N9A 6V2,
Canada.

I fuxther cextify that said individual is
instroment in the name of said corporation,
and that the purposes for which said
instroment ate granted sre encompassed
:"pthm;' lﬂlﬁ corpormte purpose of said
. "

In certifying the aforementioned I was

e R e Tl et -

—» 19 ¥ which for such a purpose was
prumdmmemdwhichlhlveuen.

IN WITNESS WHEREOF, 1 have
hmuwhmdmdnﬁmdqm.l
"‘l“”‘JJ—dl!rof_L(__,zom

NOTARIAL SEAL

(Requires legalization by the Consulste of
Colombia )

)
ESTADO DE ) 88.
CONDADO DE )
Yo, , Notario Publi
e y pars e Condado y Estado ariba.
scfialado,
CERTIFICO:
Eldia___de___ , 2004, compareci6 ante

m , & quien conozco y

«¢" el instrumeno que sutecede en su calidad de

de ART JEN
COMPLEXUS, INC., sociaedad debid
constitmida y legalments cxistente do
conformidad con las leyes del Estado de
—_» Canada, con domicilio situado en
el 510 Westcouct Place, 251
cindad de Windsar, Eswmdo oe Ouarie
Canada.

Adecés certifico que dicho imdivid
50 cxcuentra debidaments -facuitado para
fimar of instrumento que amtecede en
representacién de dicha sociedad, y que el
objeto para el que dicho instromento es
otorgado estl comprendido dentro del objeto
social de 1a sociedad.

Certifico lo enterior basado cn los
de fecha ) delg_-'

que con tal propdsito me fue presentada y

- Eof ""\l‘
ﬂlbﬂ ! n m‘mmﬂo
oficiy "*"a 2004,

RERAtAH A. LOMBARDI, NOTARY PUBLIG
! "f FOMB COUNTY ACTING IN WAYNE
Y COMMISSION EXPIRES 4-7-2006
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En conformidad con lo preceptuado por el articulo 8 de la Decisién 486 de la Comision

de la Comunidad Andina y la Resolucion 210 del 2001 de la Superintendencia de - -

Industria y Comercio, es esta una TRADUCCION SIMPLE de sellos y legalizaciones
en inglés, que aparecen & continuacién de un Poder escrito en espafiol e inglés,
otorgado por ART JEN COMPLEXUS, INC., sociedad del Estado de Ontario, Canada,
al Dr. Camilo Hemando Alvarez Bemate, para asuntos relacionados con derechos de
propiedad industrial.

dado en Octubre 25/04
Por Arthur Barat
Dignatario Ejecutivo Jefe de Art Jen Complexus, Inc.

Certificado Notarial (Sociedad)
Escrito en.ingiée y espafiol por un Notario Piblico del Condado de Macomb, Estado de
Michigan, quien certifica que el fimante del documento, Arthur Barat, lo hace en
representacion de ART JEN COMPLEXUS, INC., sobre la existencia, objeto y domicilio
de la sociedad, y sobre los documentos vistos para emitir tal certificacién. Fechado el
4 de diciembre, 2004.
Deborah A. Lombardi
Condado de Macomb actuando en Wayne
Mi comisioén vence 4-7-2006

APOSTILLE
(Convencion de La Haya del 5 de octubre 1961)

1. Pals: Estados Unidos de América
El presente documento publico
2. ha sido suscrito por Deborah A. Lombardi
3. actuando en su calidad de Notario Ptblico de Michigan

1
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ilevando el seliotimbre de Deborah A. Lombardi
Condado de Macomb, Michigan
CERTIFICADO N
en Lansing, Michigan 6. El 19 de enero, 2005
por el Secretario de Estado, Estado de Michigan
No. 02548F-05
Sello/impresién 10. Fima
(Sello) (Firmado)
Terry Lynn Land
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CONTRATO DE CERION / ASSIGNMENT CONTRACT

Por el presanie documsptn, CATHERINE JEN, do
oacionalided do loa Bstados Usides de Americs,
dorpicilinda aa &l 5159 Provinclal Drive, Hloomfleld
‘Hilla, Michigan 48302, Estados Unidos do Amarios ¥
JOSEFH D. ARTIES, do naciormlided Canadiense,
domiciliado en 3117 Curry Avexx, Windsar, Quterio
NOE 2T2, Canada (e adelante ¥y parn elficton de osta
oontrsio denominado "Bl Cedente™), inventore ded
invenn denominade “COMPOBICIONES QUE
COMPREFMNDEN UN COMPLEFD GRASD
DIETETICO Y METODOS PARA BU USO™ (en
adelmnte y pera efecios de esie contrato denominedio “El
Tovento™) por ol presents sode y iransfiare a 1 soaioded
ART JEN COMPLEEUS, INC. (e adelanto y pars
ciacios do cste contrato dencevineds “La Cesikmaris™),
sonieded comtitnids y enistento de conformidad oon las
loyos dol optado de __ ==, Camade,
dominiliads en 510 Westcourt Placs, 251 Goysan Strest,
ciudad de Windwor, ostado de Ontarin, Canads, todo
dominio y daracho de propiadad y todo ¥ cads vas de los
deredhos y promogatives. Temitader © gue  pusdan
vestlier da El knvenio, incloyesdo ol darccho a soliciter,
aenioar y oboesr paterste ded mbeno, s Guuns e atro
dayedbo do propdedad inelpotual que pudiers resulter do
El vvenio, y todo derwsho y privilagio, sin ancepeidn do
nhsguna olass, sobwe Hl Iovento.

En confiormidad oo 1o ssecior, La Cesionaris debe sor

oconsiderads, & patic do la fixha Jo cote documendo, como

tndos prapieteria do El Invento, pudiando exploterio o
s syjeto a reclamo o damenda alguns por parie de Kl
Codmin, et ningin clen y e tiggin tiempo, como
resultadio do esta acsbim,

C“Mpdp_hm qm La
Cenionaris enpressmants acopis 1s ocslin y trensforenaia
da Hl Invessn refirido.

Pos constancla de lo spterior, e soscribe ol prosmts
dooumeman par b partes oorresponientos, debidaments
reprosanisdes y soixizades pare hacerio, sata ___dia
delmes ____,2004.

CATHERINE JEN

vs P No. | C X323 304 (A SA

A\

D. AR
Capadian Passport No.

W 1345705

By this docaesg CATITERINE JEN, o nationsl of the
Undted States of Amerios, domlollad & 5159 Provinoial
Dive, Hloamfield Fills, Miohigen 45302, United States
of America snd JOSEPH D. ARTISS, & nationsl of
Canndas; domiciled st 3117 Cony Aveoon, Windsor,
Ontario NYE 272, Cannds (heywinafier snd to the offict
afthis Cootract cafled "The Assignoe™), the inventors of
the invention callod *COMPOSITIONS
COMPRIMING DIETARY FAT COMPFLEXER
AND METHODS FOR THEIR USKE™ (harvinsfior and.
and for Uw offiots of this contrect called “The
Inveption™), horewith aseigne end iracsfars to the
conpany  ART JEN COMPLEXDE, INC. (herebaafter
i %0 the effioly of this Contrect celled “Ths Assigood™),
s conpeny argepized sod edsting in fortharnce of the
otaio of , Conada, dewniciled at 510
Wentoourt Flane, 251 Coyomu Strest, city of Windwor,
stein of Onterin, Cansda, sl dominion end aod right of
ownerskip mnd ofl enil evexy right and privilege rauiting
of or that oould result fivey the Invantion, inclnding fhe
right %o filn, process sod cbtain @ paiewt for it, se weil as
all other intalloctonl propecty right that could resalt of
The Invomtion, snd cll aod every right wmul privilege,
without aronption, in The Inveation.

In fixtherance of the aforeoactioned, ‘The Asslgnes st
be oonsidered, e of the date of this doonent, as sole
ovwaer of The hrvention, being sofitled to explolt or
trasefar i, in sny mezmer that it would wish, not baing the
milyject of eny claim or compisint by The Assignoy, in eny
oame or thms, by rosson of this aselgranem.

It in also sttested, by tiris doooment, the The Amsignes
axprossly accepts the assignment sud transfor of The

Toﬁ-bhmu-h;n-‘h

omatad by the carespoasiing parties, duly repressntel

and apthocined 10 do eo, this ____ day of the munth
» 2004,

EL CESIONARIO/THE ASSIGNHE

ART JEN INC.

Cago/PoalionChief Executive Officer



State of Michigan ( (

DEPARTMENT OF STATE
APOSTILLE

(Convention de La Haye du 5 Octobre 1961)

" 1.- Country: = UNITED STATES OF AMERICA

This public document

2. has been signed by:

Deborah A. Lombardi

3. acting in the capacity of:  Michigan Notary Public

4 bears the seal of:

5. at Lansing, Michigan

Deborah A. Lombardi
Macomb County, Mic_higaﬂ_

CERTIFIED:

6. the 19th of January, 2005

7. by Secretary of State, State of Michigan

8. NO. 02549F-05
9. Seal/Stamp:

10. Signature:

/MM&

This eavilianiion aesls anly i fm suleniisly of e signaiars of S ofich! wie
aiphad e sz docusmnt, e sepasly in which fal alficll sched, st wiere
apmuiets, e kdeniy of I sesl or siaeny which i deasgnt biive. The
onicaion is nol inianded o Feply Pl Pu danienis & e IS e L,
or thal ey heve i spprovel of G St of Michigen.




On

CANADA )
STATEOF M\ewiGA N )SS.
COUNTYOF WAYNE. )

DEboRAR f Lo BARDI

» B Notsry Public in snd
for the above mentioned County and State,

CERTIFY:
Onthe /7 s % 2004, beflore
me appeared hmchwwn
to be the individual

jnstroment ss Lh i
of ART JEN COMPLEXUS, INC, s
corporation duly orpanized and legally
under the laws of the Stmte of
Canads, with home office located

st 510 Westoourt Place, 251 Goyesu Stroet,
city of Windsor, State of Ontario NSA 6V2,

INM'I’NBSSWHEREOF 1 have
. lﬁudmyoﬂenl
nnuf_-[ dqyd

_ NOTARIAL SEAL

LN |

Colombia )

CANADA )
ESTADO DE ) SS.
CONDADO DE )

Yo, . Notaxio Publico

en y pera el Condado y Estado arriba
selinlado,

CERTIFICO:
Eldia de____,mw-u
mi : , & guien cOonOaAcCO Yy
quish me constu gue o8 1a persons que firmo

Cm«reli-ummmoehnunﬂdldde

de ART JEN

ol 510 Westcourt Place, 251 Goyean Stroet,
cindad de Windsox, Estado do Osntario,

Muﬁoqwdﬂnm

En TESTIMONIO DE LO CUAL, he
ﬂﬁhMmﬁﬂllyMﬂlﬁh

Ay,

Notary Public _/\.

DEBORAH A. LOMBARDY, NOTARY PUBLIC
MACOMB COUNTY ACTING IN WAYNE
MY COMMISSION EXPIRES 4-7-2006,




State of Michinan

DEPARTMENT OF STATE
APOSTILLE

(Convention de La Haye du 5 Octobre 196])
1. Country: UNITED STATES OF AMERICA
This public document
2. has been signed by: Brenda S. Batts
3. acting in the capacity of:  Michigan Notary Public
4. bears the seal of: Brenda S. Batts

Wayne County, Michigan

CERTIFIED:

5. at Lansing, Michigan 6. the 26th of January, 2005

7. by Secretary of State, State of Michigan

8. NO. 03799W-05

9. Seal/Stamp: 10. Signature:
Mm&

Terri Lynn Land

' (it ey heevn T agurovel of Bha Bials of Miichigen.

(3




CANADA )
STATE OF Mic G A ) SS.
COUNTY OF W AMINE )

PREWDA SUE OATTS
5 , a Notary Public in snd
for the above mentioned County and State,

. CERTIFY:
On the )¢ Hay of fec ¢ mbs, 2004, before
me appeared JOSEPH D. ARTISS, to me
known to be the individual who signed the
foregoing instrument, residing at 3117 Cuity
Avenue, Windsor, Ontario NIE 272,
Canada.

I further certify that said individual is
duly authorized to sign the foregoing
instrument in his own name.

In certifying the aforementioned I was
based in the following documents:
1.-Canadian No. 3 Y/ /37505 dated
May-ch 11, 29704 which for such a purpose
was presented to me and which 1 have seen.

IN WITNESS WHEREOF, I have

hereunto set my hand and affixed my official
scal this )0 Haay of (bc ombkeR004.

NOTARIAL SEAL

BREMDA SUE BATTS \Z{&w% ;cpé/ C,E éL/

Notany Pubic. Woyre O, B9
My Commission: Zxphies Mar. 7, 2050

(Requires legalization by the Consulate of
Colombia )

CANADA )
ESTADO DE } SS.
CONDADO DE )

Yo , Notario Publico

en y para ¢l Condado y Estado arriba
sefialado,
CERTIFICO:

Eldia __de , 2004, comparecié ante
mi JOSEPH D. ARTISS, a quicn conozco Y
qlﬂenmeoonstaqnceshpetsonaq\wﬁrmo
elmsuMOqueantecede,residememel
3117 Curry Avenue, Windsor, Ontario N9E
2T2, Canada.

Ademaés certifico que dicho individno
se encnentra debidamente facultado para
firmar ¢l instrumento que antecede en su
propio nombre.

Certifico lo anterior basado en los
siguientes documentos: 1. - Pasaporte
Canadiense No. de fecha
__de 19__, que con tal propdsito me fue
presentada y que he visto,

En TESTIMONIO DE LO CUAL, he
en éste pucsto mi firma y colocado mi sello
oficial, este dia del 2004.

Notario Piblico
Notary Public




AN

DEPARTMENT OF STATE

APOSTILLE
(Convention de La Haye du 5 Octobre 1961) - :
1. Country: UNITED STATES OF AMERICA
This public document
2. has been signed by: Brenda S. Batts
3. acting in the capacity of:  Michigan Notary Pablic

4. bears the seal of: Brenda S. Batts
Wasme County, Michi-gan-
CERTIFIED:
5. at Lansing, Michigan 6. the 26th of January, 2605
) 7. by Secretary of State, State of Michigan

8. NO. 03800W-05S -
9. Seal/Stamp: 10. Signature:

g

This conicaikn aliasls L L] olim o iy pifichl wim
appuriiy, e sty of S sasl or vmp which the docemisl ke, This
coillaation s mol nkevaied 12 ply it B aariais of fhe ssanart are o],
my Pl eyt S agprovel of fuy Giels of Michigen.
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UNITED STATES OF AMERICA )
STATEOF Micuican  jgg
COUNTY OF WAMINE )
ADA :5ULE HaTTs
, BRE il

Public in and

:ﬁ:rﬂleubcvemﬂnimd County and Stato,
CERTIFY:

On the 2’0 day of before

CA JEN, to me

mo
known to be the individual who signed the

ﬂ:aanhg instrament, residing st 5139
Drive, DBloomfleld Hills,
mmmoz.mswdm

Iﬁn‘llﬂ'dﬂt:l‘ythnnldmdtudnﬂil
doly anthorined to sign the foregoing
instroament in her own name.

In cextifying the aforementioned I was
based in the following doouments: N
1.- United States Passpxot 0.

dated fof 35S,

such s popose was

fuenladtomndwlmhlhneleﬂ.

IN WITNESS WHEREOF, I have

heveunto set my hand and my official
mmwaydm
NOTARIAL SEAL

’ BHEIIDASUEBATI'S - YIEY:; 0*-’

Public, Wayne "W
st Comamieson Expres Mr. 7, 2000

(Requires legalization by Apostille )

ESTADOS UNIDOS DE AMERICA )
ESTADO DE ) SS,
CONDADO DE )

Yo, » Notario Publico
en y para ¢l Condado y Estado arriba
sefialado,

CERTIFICO:
Eldia__ de ,mwm
mi CATHERINE JEN, & quien cCONOZGCO y
quicn me consta gue es Ia persona que firmo
elhlummmde.cmdmdho

Drive,
Bloomficld Hills, Michigan 48302, Estados
Unidos de Amérioa

se encuentra debidaments facultado pama
firmer ¢l instrtumento que antecede en sa
propio nombre.

Certifico lo anterior basado en los
signientes dooumentos: 1. - Pasaporte
de los Estados Unidos de
América No. de focha
—de 19__, que con tal propisito me fone
presentado y que he visto.

Ea TESTIMONIO DE LO CUAL, he
en ésto puesto mi Snma y colocado mi sello
oficial, este dindel __ _2004.

Notario Péiblico
Notary Publio




(9

En conformidad con lo preceptuado por el articulo 8 de Ia Decision 486 de la Comisidn
de la Comunidad Andina y la Resolucién 210 del 2001 de la Superintendencia de
industria y Comercio, es asta una TRADUCCION SIMPLE de selios y legalizaciones
en inglés, que aparecen a continuacién de un Contrato de Cesién, escrito en espafiol
e inglés, celebrado entre Catherine Jen y Joseph D. Artiss (cadentes) con por Art Jen
Complexus, Inc., sociedad del Estado de Ontario, Canada.

El cedente (fimado)
Catherine Jen
Pasaporte de los E.U. 152323804
(firmado)
Joseph Artiss
Pasaporte Canadiense No. JH139505

E! cesionario Art Jen Complexus, Inc.
(firmado)
Arthur Barat
Director Ejecutivo Jefe

Certificado Notarial (Sociedad)
Escrito en inglés y espafiol por un Notario Publico del Condado de Macomb, Estado de
Michigan, quien certifica que el firmante del documento, Arthur Barat, lo hace en
represantacion de ART JEN COMPLEXUS, INC., sobre la existencia, abjeto y domicilio
de la sociedad, y sobre los documentos vistos para emitir tal certificacién. Fechado el
4 de diciembre, 2004.
Deborah A. Lombardi
Condado de Macomb actuando en Wayne
Mi comisioén vence 4-7-2008
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APOSTILLE
(Convencién de La Haya del 5 de octubre 1961)

Pals: Estados Unidos de América
El presente documento publico
ha sido suscrito por Deborah A. Lombardi
actuando en su calidad de Notario Publico de Michigan
llevando el sellotimbre de Deborah A. Lombardi
Condado de Macomb, Michigan
CERTIFICADO
en Lansing, Michigan 6. El 19 de enero, 2005
por el Secretario de Estado, Estado de Michigan

No. 02549F-05
Sello/impresion 10. Fima
(Sello) (Firmado)
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COMPOSITIONS COMPRISING DIETARY FAT COMPLEXER AND
METHODS FOR THEIR USE

This application claims priority to U.S. provisional patent applications Serial No.

'60/486,440 filed July 14, 2003, Serial No. 60/461,847 filed April 11, 2003, and Serial No.

60/404,366 filed August 19, 2002, all incorporated herein in their entirety by reference.

FIELD OF THE INVENTION

This invention relates to consumable products, particularly fat-containing consumable
products, comprising a-cyclodextrin and methods of their use. The invention also relates to
methods of reducing the bioavailability of fats in fat containing consumable products and to
methods for enhancing organoleptic properties of fat containing consumable products.

BACKGROUND OF THE INVENTION

Efforts to control body weight through diet, exercise and drugs have met with only
limited success. Obesity continues to be of epidemic proportions in the USA. It was
estimated that in 2000, more than 64.5% of the US adult population were overweight or
obese and across the US, 30.5% of the population were obese (Flegal et al., JAMA 288:
1723-1727 (2002)). There also appears to be a US epidemic in diabetes with 7.3% of the US
population being diabetic (Mokdad et al., JAMA 286: 1195-1200 (2001)). While physicians
advise their patients battling with weight gain, obesity and diabetes to exercise and manage
the quantity as well as the quality of food eaten, the evidence suggests that a major portion of
the population are unable or unwilling to make the major changes in lifestyle that may be

necessary to decrease their body mass.

The strategies recommended by health care providers to reduce and/or maintain
weight often involve changes in life style and in some cases the additional use of drugs or
dietary supplements. Those individuals that are able to maintain weighf loss (defined as
>10% below the initial body weight after one year) generally adopt all or at least some
combination of these strategies (McGuire ct al., “Behavioral strategies of individual who
have maintained long-term weight losses” Obes Res 7:334-341 (1999)). Nonetheless, despite
all of the efforts made by obese individuals and governments, the success rate for keeping
weight off is disappointingly low. A meta-analysis has shown that the success rate of "sclf-
cure” ranged from 9% to 43% after a one-year follow-up (Bartlett et al., “Is the prevalence of

successful weight loss and maintenance higher in the general community than the research
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clinic?” Obes Res 7:407-413 (1999)). The National Weight Control Registry has reported
that 47%-49% of the obese patients maintained at least 10% weight loss after one year and
25% - 27% have maintained this amount of weight loss over 5 years (McGuire et al., “The
prevalence of weight loss maintenance among American adults™ /nt J Obes Metab Disord
23:1314-1319 (1999)). However, after 5-15 years, only 5% of the obese patients were able to
maintain the weight loss (Drenick and Johnson, “Weight reduction by fasting and
semistarvation in morbid obesity: long term follow-up”. Int. J. Obes. 2:25-34 (1978) and
Sarlio-Lahteenkorva and Rissanen “A descriptive study of weight loss maintenance: 6 and
15 years follow-up of initially overweight adults” Inz .J Obes 24:116-125 (2000)).

Pharmaceutical treatments for obesity have been developed but their use has
limitations. Currently there are only two Food and Drug Administration (FDA) approved
antiobesity drugs, Orlistat and Sibutramine. Orlistat inhibits pancreatic lipase activity in the
small intestine. Pancreatic lipase breaks down triglycerides into fatty acids and
monoglycerides which are subsequently absorbed into the body. Thus inhibition of lipase
activity effectively reduces fat absorption. However, if the patient fails to follow a reduced
fat diet, which is recommended while on this medication, the fat is metabolized by the
intestinal bacteria and causes osmotic shifis and gas production resulting in diarrhea and
flatulence, rather unpleasant side effects of this medication. Thus, while this drug can induce
modest weight loss and better weight maintenance than diet alone,- in the absence of major
dictary changes the adverse effects of gastrointestinal discomfort, diarthea and flatulence
have limited its use (Heck et al., “Orlistat, a new lipase inhibitor for the management of
obesity”. Pharmacotheragy 20:270-279(2000)).

Sibutramine is a serotonin and norepinephrine reuptake inhibitor and reduces body
weight by suppressing appetite (Bray G., “Drug treatment of obesity”. Rev Endocr Metab
Disord 2:403-418(2001)). FDA has approved it for the treatment of obesity for up to 2 years.
However, Sibutramine inhibits the reuptake of norepinephrine and thus may increase blood
pressure. Therefore this drug is contraindicated for use in some obesc patients (Bray 2001
supra and Sramek et al. “Efficacy and safety of sibutramine for weight loss in obese patients
with hypertension well controlled by beta-adrenergic blocking agents: a placebo-controlled,
double-blind, randomized trial” J Hum Hypertens 16:13-19 (2002)). Other side effects of
Sibutramine include increased heart rate, insomnia, constipation, headache, abdominal pain
etc. For normotensive obese patients, Sibutramine in combination of diet and behavioral
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modifications has shown beneficial effects (Astrup and Toubro “When, for whom and how
to use sibutramine?” /nr J Obes Relat Metab Disord 25 (suppl 4):82-S7 (2001)) but to date
there have been no human studies that used Sibutramine alone, that is without any life-style
modifications. In addition, in one animal study, the appetite suppressing effects of
Sibutramine gradually attenuated over several days of administration (Strack et al.
“Regulation of body weight and carcass composition by sibutramine in rats® Obes Res
10:173-181 (2002)).

Dietary supplements have also been used to reduce weight gain, to maintain weight
and to treat some of the metabolic abnormalities associated with obesity. For example,
omega 3-fatty acids and linolenic acid have been shown to reduce weight gain and affect
triglyceride levels and/or insulin resistance. Omega 3 fatty acids are known to reduce blood
lipid levels in normal, hyperlipidémic and diabetic humans and have been reported to
decrease body weight. Diabetic patients without hyperlipidemia fed a diet comprising fish oil,
which is known to be high in omega 3 fatty acid, did not display reduced blood lipid levels,
although their blood pressures were reduced. However, diabetic patients having
hyperlipidemia had significantly reduced blood triglyceride levels and reduced blocd pressure
after the omega 3 fatty acid fish oil feeding (Kasmin et al. J. Clin Endocrinol Metab 67:1-5
(19'88)). The effect of diets comprising fish oil fed to genetically obese Zucker rats and their
lean counterparts demonstrated that both the obese and normal rats had a reduction in body
weight and blood lipid levels as compared to controls (Jen et al., Nutrition Research 9:1217-
1228 (1989)). A high fat dict made with fish oil induced the least amount of weight gain and
insulin resistance compared to a high fat diet made with other types of oil(Pellizzon et al.,
Obesity Res. 10:947-955 (2002)) Omega 3 fatty acids also appear to beneficially affect
insulin resistance. Rats fed high fat diets comprising fish oil had less insulin resistance than
rats fed diets comprising other oils, e.g., lard, comn oil or medium chain triglycerides (Hill et
al. Int. J. Obesity, 17:223-236 (1993)).

Linolenic acid added to diets has also been shown to reduce body fat content and to
facilitate fatty acid P-oxidation in the liver (Takada et al., J Nutr. 124:469-474 (1994)).
Aged rats were fed diets made with various fatty acids, i.e., a-linolenic acid (n-3 PUFA) or
gamma linolenic acid (n-6 PUFA) (10% w/w) with added cholesterol for 15 weeks and it was
found that both the a-and gamma linolenic diets inhibited the increase in blood total
cholesterol, VLDLAIDLA+LDL cholesterol levels in the mts when fed high cholesterol diets
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(Fukushima et al. Lipids 36:261-266 (2001)). Similar results were found in obese Zucker rats
which had reduced body weight gain and body fat when gavaged daily with gamma linolenic
acid (Phinney et al. Metabolism 42:1127-1140 (1993)). In humans, a mixture of n-3 PUFA
and gamma linolenic acid also favorably altered blood lipids and fatty acid profiles in women
after administration for about_ 28 days (Laidlaw and Holub, Am J. Clin. Nutr. 77:37-42

(2003)).

Life style changes to promote weight loss and other beneficial health effects include
e.g. an increase in physical activity; a reduced caloric intake and a reduced dietary fat intake.
The United States has seen a gradual reduction in the percentage of dietary fat intake from
43.7% in 1965 to 33.1 % in 1995 (Kennedy et al., “Dietary-fat intake in the US population” J
Am Coll Nutr 18:207-212 (1999)), however, the average number of calories eaten has
increased more than the increase in fat consumption. Therefore even though the percentage of
dietary fat intake has decreased, the total fat intake has increased since 1995 to 100.6 g
(males). Due to the relative ease with which dietary fat is converted to adipose tissue, a diet

- high in fat leads to an clevated weight gain as compared to a lower fat diet even though the

calorie intake is comparable. This phenomenon has been reported to occur in both humans
and rats (Astrup et al.,, “Obesity as an adaptation to a high-fat diet: evidence from a cross-
sectional study™ Am J Clin Nutr;59:350-355 (1994)); (Jen “Effects of diet composition on
food intake and carcass composition in rats™ Physiol Behav 42:551-556 (1988) and; Jen et al.,
“Long-term weight cycling reduces body weight and fat free mass, but not fat mass in fernale
Wistar rats” Jnt J Obesity 19:699-708 (1995)).

Various low fat and/or low calorie foods have been developed in an effort to promote
weight loss or inhibit weight gain. Many "“low fat" foods are prepared by reducing the
percentage of fat but the percentage of carbohydrates in the foods is increased to make the
foods more palatable by compensating for the loss of the taste and texture provided by the fat.
Increasing the amount of carbohydrates, ¢.g., sugars, in the food often make the foods “low
fat” but the caloric content may not be reduced and in many instances is actually increased.
Many low calorie food are prepared by simply replacing the caloric components of the food
with a non-caloric filler, ¢.g., a dietary fiber. However, replacing significant portions of
carbohydrates with fiber fillers often alters the taste and texture of the food making the food
less palatable for some consumers. In addition, consumption of large amounts of dietary
fiber often have unwanted side effects such as c.g., flatulence, and a diet comprising more
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than about 60g fiber may result in deficiencies in calcium, iron, zinc and increased risk of
bowel obstruction. While high fiber diets, comprising about 25-35g/d are recognized as
baving beneficial effects, e.g., reducing blood triglycerides and cholesterol levels, many
persons should not take high levels of fiber, e.g., the elderly, growing children and those
suffering from particular medical conditions e.g., acute.or subacute diverticulitis, and the
acute phases of certain inflammatory conditions of the bowel, e.g., ulcerative colitis or
Crohn's discase. After some types of intestinal surgery, e.g., a colostomy or ilcostomy, a low
fiber, low residue diet is used as a transition to a regular diet is preferred. Thus it is desirable
to develop a food product that has the taste and texture desired by consumers but also reduces
weight gain, blood triglycerides and cholesterol leve!,s and is not necessarily high fiber.

Cyclodextrins are a family of cyclic polymers of glucose produced by enzymatic
digestion of comstarch with a cyclodextrin glyceryliransferase. a-, B- and y-cyclodextrins
contain 6, 7 and 8 glucose molecules and take on a toroid or truncated cone conformation in

_ aqueous solution. The molecules have a hydrophobic interior and hydrophilic exterior

forming an intermal pore. The different polymer lengths yield different pore sizes.

The unique properties of B and y-cyclodextrins have been exploited in a variety of
fields. For example, they have been used to stabilize and solubilize drugs and also to enhance
food flavors. While the 8 and y-cyclodextrins have found considerable use in the
pharmaceutical and food industries., a-cyclodextrin has found relatively little use in these
industries because of its small pore size as well as the fact that it does not appear to be
metabolized by pancreatic amylase or intestinal flora (Suzuki and Sato, “Nutritional
.signiﬂcance of cyclodextrins: indigestibility and hypolipemic effect of a-cyclodextrin” J
Nutr Sci Vitaminol (Tokyo) 1985; 31:209-223);, although this latter aspect has been disputed
by one of the manufacturers of the material (Antlsperger G SG. “Toxicological comparison of
cyclodextrins” presented in the 8th International Cyclodextrin Symposium in Budapest
1996:1-7). a-cyclodextrin efficiently complexes free fatty acids (FFA) in solution (McGowan
et al. “A peroxidase-coupled method for the colorimetric determination of serum
triglycerides™ Clin. Chem. 29(3):538-542 (1983)) and has been used to eliminate the turbidity
caused by FFA in a number of clinical diagnostic reagents (Morgan, Artiss and Zak “A study
of turbidity in hypertriglyceridemic specimens” Microchem. J. 64:147-154(2000)). «-
cyclodextrin has also been used for the specific and selective removal of free fatty acids from
used cooking oil (US Patent No. 5,560,950).
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Previous studies disclose that a-cyclodextrin is essentially indigestible and may exert
an effect on weight gain only if it exceeds about 20% of the total dietary intake, as
determined in a rat model. Japanese patent application JP 05-298849 (Publ. No. 07115934)
assays the effects of linolenic acid and c-cyclodextrin on weight gain in rats, This
application reports that rats fed diets comprising either 16% a -cyclodextrin or 1% linolenic

acid gain weight approximately the same as rats fed a control diet. In contrast, this Japanese

application discloses that rats fed diets comprising a combination of 14% a-cyclodextrin and
2% linolenic acid incur significant weight loss. Japanese patent application S60-149752 also
analyzes the effect of linolenic acid in combination with a-cyclodextrin on weight gain in
rats. This application reports that a diet comprising 14% w/w a-cyclodextrin has little effect
on weight gain in rats while the combination of 14% w/w a-cyclodextrin and 0.5%w/w
linolenic acid produces significant weight loss. Japanese patent application H5-298850
analyzes the effects of diets comprising linolenic acid (1.5-2%w/w) and a-cyclodextrin
(14%w/w) and a barley green clement. This application reports that the diets comprising
14%w/w a-cyclodextrin in combination with 1.5-2% w/w linolenic acid produce only a small
decrease in body weight while the addition of a barley green element to the linolenic acid and
cyclodextrin resuits in significant reduction in weight gain. This application does not report
the effects of diets comprising only a-cyclodextrin as the additional component. None of
these applications discloses the fat content of the diets and they teach the importance of
additional ingredients and/or the ineffectiveness of a-cyclodextrin alone.

Japanese patent application H4-333575 supplemented the diet of rats with particular
total amounts of linolenic acid and/or a-cyclodextrin and/or a peptide hydolysate by gavaging
rats with wheat starch compositions comprising either 0.9%w/w linolenic acid alone, 9% w/w
a-cyclodextrin alone, or 100%w/w of a compositions of small molecular weight hydrolytes of
a larger molecular weight protein, or with compositions comprising combinations of the three
components. The fat content of the diets was not described. Only the diets containing a
combination of linolenic acid, a-cyclodextrin and the peptide hydrolysate displayed a
significant change in the rate of weight gain over time.

Japanese applications JP05-113603 (Publ. No. 08187060) and JP05-164024 (Publ.
No. 06343419) assay the effect of a mixture of about 15% a-cyclodextrin and 1.5% linolenic
acid on weight gain in humans. The applications disclose that subjects ingesting the a-

cyclodextrin/linolenic acid compositions in an amount based on their body weight, such that
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the daily dose of the composition was about 0.015g/kg body weight three times a day, which
is 1.37g/91kg (2001b) individual three times per day, which corresponds to 4.11 g of total
composition per day or 0.62 g a-cyclodextrin per day (0.21g/meal) and 0.068 g linolenic acid
per day (0.023 g/meal), display a significant increase in weight Joss as compared to subjects
who did not ingest the combination. However, these applications did not assay the effect of
a-cyclodextrin alone or linolenic acid alone nor did they disclose the fat content of the diets.
Linolenic acid is well known to reduce weight and fat gain in both animal and human studies
(Jen et al,, Nutri. Res 9:1217-1228 (1989) and Takada et al., J. Nutri. 124:469-474 (1994) and
Couet et al. Int. J. Obes. 21:637-643 (1997)) and is likely to be the component that actually
promoted the observed weight loss reported in these applications.

U.S. Patent 4,880,573 discloses a process for eliminating cholesterol fr'om fatty
substances of animal origin, e.g. lard, suet or butter. The process combines B-cyclodextrin
with the liquified fatty substance under a non-oxidizing atmosphere and then removes the
complexes of cholesterol and cyclodextrin leaving a fatty substance free of cyclodextrin and
with a reduced cholesterol content.

U.S. Patent 5,189,149 discloses the use of complexes of cyclodextrins and long chain
fatty acids, their salts and esters, inclusive of fish and vegetable oil glycerides, to deliver long
chain fatty acids to a subject and avoid the unctuous characteristics associated with the fish
and vegetable oil glycerides and their unpleasant taste and odor.

U.S. Patent 5,232,725 relates to a process for reducing the cholesterol and free fatty
acids in a fat containing material, e.g., fresh cream, by combining water, the fat containing
material and cyclodextrin under conditions suitable for forming an oil-in-water type “fine”
emulsion, which facilitates the formation of complexes of cyclodextrin and cholesterol or free
fatty acids. The complexes are then mechanically separated to produce a fat-containing
material with reduced levels of cholesterol and free fatty acids. U.S. 5,232,725 does not
describe a food product comprising complexes of triglyceride end a-cyclodextrin, wherein
the bioavailability of the fat in the food product is reduced, as described herein.

U.S. Patent 5,560,950 relates to a process for reducing the free fatty acid content of a

used oil by mixing the used oil with cyclodéxtrin, preferably with an absorbent, e.g., silica,

under conditions that form agglomerates of cyclodextrin/absorbent and fatty acids and then

X
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removing the cyclodextrin agglomerates from the oil. The process produces a oil that is
cyclodextrin free and has a reduced level of free fatty acids.

U.S. Patent 5,571,554 relates to a process for reducing trigiycerides in an egg yolk by
preparing a mixture of egg yolk with water, or a salt solution, and combining the mixture
with a cyclodextrin and then removing the cyclodextrin and the added water or salt solution.
The process produces a cyclodextrin free egg yolk product with reduced levels of

triglycerides.
U.S. Patent 5,738,898 relates to a process for reducing cholesterol in egg yolk by
preparing a mixture of egg yolk, water and cyclodextrin at a pH between 7.5 and 12. The

cyclodextrin cholesterol complexes are removed and the pH adjusted to pH 6-7. The process
produces a cyclodextrin free egg yolk product with reduced cholesterol.

Many consumers, including obese individuals, appear to have a preference for foods
that have a high fat content (Mela and Sacchetti, “Sensory preferences for fats: relationships
with diet and body composition™ Am J Clin Nutr 1991;53:908-915). Thus, it is very difficult
for many individuals, particularly obese individuals, to reduce their fat intake in order to
reduce their body weight and the adverse health effects associated with increased weight
gain. Therefore, a substance that reduces the absorption of dietary fat without the unpleasant
side effects of the current medications is extremely desirable. Such a substance would have
significant health benefits in reducing obesity and its related disorders, such as Type II
diabetes (NIDDM). It would be desireable to develop a food product that promotes weight
loss, reduces lipid levels and reduces the symptoms of other disorders associated with weight
gain/obesity and yet has desirable organoleptic properties. Described herein are fat containing
consumable products having the organoleptic properties such as taste, texture and moistness
that consumers desire and yet promote weight loss and other health benefits.

SUMMARY OF THE INVENTION

This invention relates to a fat containing consumable food product that comprises a-
cyclodextrin and fat wherein the ratio of a-cyclodextrin to fat is about 1:20 w/w - 1:3 w/w.
Preferably the ratio of a-cyclodextrin to fat is about 1:13 w/w - 1:5 w/w, and most preferably
the ratio of a-cyclodextrin to fat is about 1:9 w/w. The total cyclodextrin in the foods of this
inventicn is less than about 9-10% w/w, preferably less than about 6%, and more preferably
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below 3%w/w, and particularly in the case of fat containing consumable farinaceous food
products of this invention the amount of total cyclodextrin is below about 3% wi/w.
Preferably the fat containing food products of this invention comprise, by caloric content,
about 7% to about 80% fat, preferably about 20% to about 70% fat, more preferably about
40% to about 70% fat, or by weight, 5% to about 50% w/w fat, preferably about 5-30% w/w
fat, and more preferably about 7-25% w/w fat. “Fats” as defined herein are triglycerides.
Cyclodextrins are often sold as mixtures of a, B-, y-cyclodextrin and n-dextrin. Preferably the
a-cyclodextrin composition that may be used in the products and methods of this invention, is
a substantially pure u-cyclodextrin comprising at least about 95% a-cyclodextrin, preferably
at least 98% a-cyclodextrin. The a-cyclodextrin in the foods herein may provide a source of
fiber in addition to its other beneficial effects. The consumable products may be a
farinaceous food product or a non-farinaceous food product, e.g., a dairy food product, a
prepared vegetable product, or a prepared meat product, e.g. a prepared beef, lamb, pork,
poultry or seafood food product. The consumable food products of this invention are suitable

for consumption by mammals, e.g., mice, rats, cats, dogs and humans but preferably humans.

Cyclodextrins have been used previously in methods to reduce the levels of free fatty
acids, cholesterol or triglycerides in food products but in contrast to the food products of this
invention, those methods produced products that are essentially cyclodextrin free and have
reduced levels of free fatty acids, cholesterol and triglycerides as compared to a like food
product that has not been treated. If assayed by bomb calorimetry, the products produced by
those methods will have a lower caloric content due to the reduced levels of cholestero! and
triglycerides. The consumable food products of this invention comprise a-cyclodextrin and
do not have reduced levels of fatty acids, cholesterol or triglycerides as compared to a like
food product without the added a-cyclodextrin. As such, the consumable products of this
invention do not have a substantially reduced caloric content, as assayed by bomb
calorimetry, as compared to a like product that does not contain a-cyclodextrin, and yet the
food products of this invention inhibit the rate of weight gain, promote weight loss and
provide other health benefits. Thus the consumable food product of this invention is a diet
food that inhibits the rate of weight gain, promotes weight loss and provides other health
benefits.

Shimada et al. (Shimada et al. “Structure of inclusion complexes of cyclodextrins with
triglyceride at vegetable oil/water interface” J. Food Sci. 1992; 57(3):655-656) reported that
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two molecules of a-cyclodextrin complex with one fatty acid group (FFA), while Szejtli
(Szejtli J. “Utilization of cyclodextrins in industrial products and processes” J. Mater. Chem.
1997;7:575-587) suggests that this phenomenon is dependent upon the chain length of the
fatty acids and that it is possible for 3-4 molecules of a-cyclodextrin to complex with each of
the three farty acids of a triglyceride molecule, which suggests 9-12 molecules of «-
cyclodextrin would be required to completely complex one molecule of triglyceride. If this
were the case it would be difficult to imagine being able to feed enough a-cyclodextrin to an
animal to complex sufficient amounts of triglycerides to make a significant difference in
body weight.

Suzuki et al. infra and Kaewprasert et al. infra both report that a cyclodextrin
composition alone mixed into a food does not promote significant weight loss, even at
concentrations of 20% w/w of total dictary intake. In particular, Suzuki et al., Denpun
Kagaku 30(2):240-246 (1983) analyzed the effect of a diet comprising 20% cyclodextrin on
the weight gain of rats and reported that there were no differences in the weight gain of rats
fed a 20% cyclodextrin diet and those fed a 20% starch diet. Likewise, Kaewprasert et al., J.
Nutri. Sci. Vitaminol, 47:335-339 (2001) reported. that the body weight gain in rats fed 2 5%
a-cyclodextrin diet was not significantly different from rats fed control diets. Kaewprasert
discloses a diet comprising cyclodextrin and fat at a ratio of about 1:1.4. Suzuki did not
discuss the fat content of the experimental diets or disclose the ratio of cyclodextrin to fat in
the diet. This effect of relatively large amounts of cyclodextrin was also noted in Japanese
application S60-094912. S60-094912 suggests that cyclodextrins may inhibit the rate of
weight gain and decrease neutral fat (triacylglycerides) in liver and plasma, but only if
cylodextrin is administered at levels of 20% w/w and more. If the a-cyclodextrin is less than
20% of the total dietary intake, S60-094912 reports there is no significant difference in
weight loss as compared to a control diet. Likewise Suzuki and Sato, J. Nutri. Sci. Vitaminol.
31:209-223 (1985) report that rats fed diets comprising a mixture of n-dextrin and a-, B- and
y- cyclodextrins (50:30:15:5% w/w) displayed a weight loss substantially different from the
control group only when at least 58.5% w/w of the diet consisted of the cyclodextrin mixture.
In contrast, we have found that significant weight loss can be obtained in subjects with much
lower levels of a-cyclodextrin if the subjects are consuming fat containing diets and the ratio
of ingested a-cyclodextrin to ingested fat in the diet is sufficient to form complexes of fat and
cyclodextrin. The body naturally forms a fine emulsion of fat in water, which is necessary for
lipase to catalyze the hydrolysis of fat. = Without wishing to be bound by theory, the
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invention described herein disrupts this process by forming large complexes of a-
cyclodextrin and fat so that the lipase cannot act on the fat. Thus the fat in the fat containing
food products of this invention is not bioavailable because it is in the form of a-

cyclodextrin/fat complexes that are resistant to lipase activity.

The levels of cyclodextrin in the foods of this invention are well below the levels that
$60-94912 and Suzuki and Sato (J Nutri Sci Vitaminol 1985 supra) indicate are necessary for
weight loss. The total cyclodextrin in the foods of this invention is less than about 9% w/w,
preferably less than about 6% w/w, and more preferably below 3%w/w, particularly in the
case of the consumable farinaceous food products of this invention. Subjects fed a diet
comprising the a-cyclodextrin-containing foods of this invention, preferably those which
comprise the amounts of a-cyclodextrin disclosed herein and wherein the a-cyclodextrin to
fat ratio is within the ratios disclosed herein, display inter alia weight loss, increase in HDL
levels and a reduction in blood triglycerides.

Without wishing to be bound by theory, the results presented herein suggest that the
u-cyclode:m:in is particularly suitable for complexing fat in a food composition thereby
reducing the fat’s bioavailability. By ingesting a-cyclodextrin in an appropriate amount with
a fat-containing meal, or shortly before or after ingesting a fat-containing meal, a subject may
complex the ingested fat and inhibit its absorption by the body. The amount of a-
cyclodextrin should be sufficient to form complexes with the fat thereby reducing the fat
bioavaibility, preferably the amount of a-cyclodextrin is sufficient to obtain a ratio of -
cyclodextrin to fat of 1:20 to 1:3, preferably 1:13 to 1:5 and more preferably about 1:9 such
that complexes of fat and cyclodextrin are formed. Without wishing to be bound by theory, it
is the reduction in the bioavailability of the ingested fat (the amount of ingested fat that is
absorbed and thus available to the body for use) that results in, e.g., the observed weight loss,
increase in HDL cholesterol, decreased leptin levels and reduction in serum triglycerides.

This invention also relates to methods for complexing fat contained in an ingested
food product, particularly a high fat food product, thus reducing the bioavailability of the
ingested fat. The method comprises ingesting an amount of an a-cyclodextrin with a food
product such that the ratio of a-cyclodextrin to fat of about 1:20 to about 1:3 w/w preferably
about 1:13 to about 1:5 w/w most preferably about 1:9 w/w. The a-cyclodextrin may be
ingested prior to, concurrently with or subsequent to ingestion of the food product. At such
ratios the fat is complexed with the a-cyclodextrin and the bioavailability of the ingested fat
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is reduced. Alternatively the a-cyclodextrin my be combined with the food product prior to
consumption in an amount such the ratio of a-cyclodextrin to fat in the ingested food product
is about 1:20 to about 1:3 w/w preferably about 1:13 to about 1:5 w/w most preferably about

1:9 w/w and the food product comprising the a-cyclodextrin and fat is ingested.

This invention also relates to methods for producing a fat containing food product
having fat with reduced biocavailability by forming complexes of a-cyclodextrin and fat
within the food product, particularly a high fat food product. The method comprises
combining a-cyclodextrin with a food product under conditions that favor the formation of
complexes of fat and a-cyclodextrin, wherein the conditions avoid the formation of & fine
emulsion of fat within the food praduct. The amount of an a-cyclodextrin is such that the
food product comprises a ratio of a-cyclodextrin to fat of about 1:20 to about 1:3 w/w
preferably about 1:13 to about 1:5 w/w most preferably about 1:9 w/w. At such ratios and
under such conditions, the fat is complexed with the a-cyclodextrin the bioavailability of the
ingested fat is reduced. The food product may be a farinaceous food product ¢.g., snack bars,
breakfast cercals, pancakes, waffles, muffins, fruit filled pastries, tortillas, corn chips, tortilla
chips, snack crackers, breads, cakes, cookies, or pies, or non-farinaceous food product, e.g, a
vegetable, dairy, or meat food product e.g. french fries, tempura, veggie burgers, refried
beans, hummus, tahini, margarine and nut butters, (e.g., peanut, cashew, almond, hazelnut),
marzipan, potato chips; milk, cream, pudding, butter, ice cream, and cheese and processed
cheese products, prepared beef, lamb, pork, poultry or seafood products, e.g., frankfurters,
deli slices, sausages, fish sticks, chicken fingers, and ground meats, e.g., meatloaf, meatballs
and hamburgers, yogurt and yogurt products, and egg products.

Thus this invention aiso relates to a method for promoting weight loss or inhibiting
weight gain in a subject comprising administering to a subject in need thereof a~cyclodextrin
in an amount and for a time sufficient to produce a weight loss or inhibit weight gain.
Preferably the a-cyclodextrin is administered to a subject consuming an average fat diet
(about 100g fat/day, about 33 g fat/meal) wherein the amount administered to the subject is
such that the ratio of a-cyclodextrin to fat ingested per meal, or daily, by the subject is about
1:20 to about 1:3 w/w, preferably the ratio is about 1:13 to about 1:5 w/w and more
preferably about 1:9 w/w. Once the desired weight is lost, the a-cyclodextrin may be
included in the dict in an amount to inhibit or preferably prevent weight gain. For a loss of
about 1-1.51bs per week for a subject whose dietary intake is 100g fat/day (about 33 g
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fat/meal), the amount of a-cyclodextrin administered is preferably about 2g/meal, thus
reducing the bioavailability of approximately 54g of fat per day.

Serum cholesterol is found in combination with proteins in the blood. Of particular
interest are high density (HDL the good cholesterol) and low density lipoprotein (LDLs the
bad cholesterol). This invention relates 1o a method for increasing the level of high density
lipoprotein (HDL) in a subject comprising administering a-cyclodextrin to a subject in need
thereof in an amount and for a time sufficient to incresse HDL levels. Preferably the amount
a-cyclodextrin administered to the subject is about four to about eleven grams per day.
Preferably, the o-cyclodextrin is administered in an amount such that the ratio of o-
cyclodextrin to fat ingested per meal, or daily, is about 1:20 to 1:3 w/w more preferably 1:13-
1:5 w/w or most preferably about 1:9w/w. The a-cyclodextrin may be administered in a
variety of forms, e.g., a tablet, capsule, pill, elixir, wafer, beverage, or in a food product, e.g.,
bread products, e.g., buns, rolls, biscuits, and breakfast cereals, e.g., oatmeal, cream of wheat,
raisin bran, corn flakes, or other ready to eat cereals, meat products and dairy products, and
particularly the consumable food products of this invention. Preferably the tablet, pill,
capsule, elixir, wafer, beverage, or the consumable food products comprises a cyclodextrin
that is predominantly a-cyclodextrin, e.g., the cyclodextrin is at least about 90-98% a-
cyclodextrin.

It is possible that the total levels of cholesterol in the blood will remain constant cven
though the levels of HDL are elevated if there is a reduction in the levels of LDL. Preferably
the total cholesterol levels are substantially reduced or are unchanged by the methods of this
invention. Thus, this invention also relates 10 a method for reducing the cholesterol/HDL
ratio in a subject comprising administering to a subject in need thereof a-cyclodextrin in an
amount and for a time sufficient to reduce the cholesterol/HDL ratio. The o-cyclodextrin may
be administered in a variety of forms, e.g., a tablet, pill, capsule, elixir, wafer, beverage, orin
food products, e.g., bread products, e.g., buns, rolls, biscuits, and breakfast cereal, e.g.,
oatmeal, cream of wheat, raisin bran, corn flakes, or other ready to eat cereal, and particularly
the consumable food products of this invention. The tablet, pill, capsule, elixir, wafer,
beverage, or food products may contain a-cyclodextrin in combination with other
cyclodextrins, e.g. p and/or y cyclodextrins or with n-dextrin. Preferably the cyclodextrin in
the tablet, pill, capsule, elixir, wafer, beverage, or the food products is predominantly o-
cyclodextrin, e.g., the cyclodextrin is at least about 90-98% a-cyclodextrin.
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This invention also relates to a method of reducing triglyceride levels in a subject
comprising administering to a subject in need thereof an amount of a-cyclodextrin sufficient
to reduce triglyceride levels. The amount of a-cyclodextrin administered to the subject is
such that the ratio of a-cyclodextrin to fat ingested per meal, or daily, by the subject is about
1:20 to about 1:3 w/w, preferably the ratio is about 1:13 to about 1:5 w/w and more
preferably the ratio is about 1:9 w/w. The a-cyclodextrin may be administered in a variety of
forms, e.g., a tablet, capsule, pill, elixir, wafer, beverage, or in food products, e.g., bread
products, e.g., buns, rolls, biscuits, and breakfast cereal, e.g., oatmeal, cream of wheat, raisin
bran, com flakes, or other ready to eat cereals, and, particularly the consumable food products
of this invention. The tablet, pill, capsule, elixir, wafer, beverage, or food products may
contain a-cyclodextrin in combination with other cyclodextrins, e.g. B and/or ¥ cyclodextrins
or with n-dextrin, but preferably the cyclodextrin in the tablet, pill, capsule, elixir, wafer,
beverage or the food products is predominantly a-cyclodextrin, e.g., the cyclodextrin is at
least about 50-98% a-cyclodextrin.

This invention further relates to a method for reducing leptin levels in a subject
comprising administering a-cyclodextrin to a subject in need thereof in 2n amount and for a
time sufficient to reduce leptin levels in the subject. The a-cyclodextrin may be administered
in a variety of forms, e.g., a tablet, capsule, pill, elixir, wafer, beverage or in food products,
e.g., bread products, buns, rolls, biscuits and breakfast cereal, e.g., oatmeal, cream of wheat,
raisin bran, com flakes, or other ready to eat cereals, and particularly the consumable food
products of this invention. The tablet, pill, capsule, elixir, wafer, beverage or food products
may contain a-cyclodextrin in combination with other cyclodextrins, e.g. p and/or y
cyclodextrins or with n-dextrin, but preferably the cyclodextrin in the tablet, pill, capsule,
elixir, wafer, beverage or the food products is predominantly a-cyclodextrin, ¢.g., the
cyclodextrin is at least about 90-98% a—cyclodextrin.

This invention also relates to a method for suppressing appetite by administering a-
cyclodextrin to a subject in need thereof in an amount and for a time sufficient to suppress the
subject’s appetite. The amount of a-cyclodextrin administered to the subject is such that the
ratio of a-cyclodextrin to fat ingested per meal, or daily, by the subject'is about 1:20 to about
1:3 wiw, preferably the ratio is about 1:13 to about 1:5 w/w and more preferably the ratio is
about 1:9 w/w. The a-cyclodextrin may be administered in a variety of forms, e.g., a tablet,
capsule, pill, elixir, wafer, beverage or in food products, e.g., bread products, buns, rolls,
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biscuits, and breakfast cereal, e.g., oatmeal, cream of wheat, raisin bran, com flakes, or other
ready to eat cereals, and particularly the consumable food products of this invention. The
tablet, pill, capsule, elixir, wafer, beverage or food products may contain a-cyclodextrin in
combination with other cyclodextrins, e.g. f and/or y cyclodextrins or with n-dextrin,
preferably the cyclodextrin in the tablet, pill, capsule, elixir, wafer, beverage or the food
products is predominantly a-cyclodextrin, e.g., the cyclodextrin is at least about 90-98% a-
cyclodextrin.

This invention further relates 1o a method for reducing insulin levels and insulin
resistance in a subject comprising administering a-cyclodextrin to a subject in need thereof in
an amount and for a time sufficient to reduce insulin levels and insulin resistance in the
subject. Preferably the amount of e-cyclodextrin administered to the subject is such that the
ratio of a-cyclodextrin to fat ingested per meal or daily by the subject is in a ratio of about
1:20 to about 1:3 w/w, preferably the ratio is about 1:13 to about 1:5 w/w and more
preferably the ratio is about 1:9 wiw. The a-cyclodextrin may be administered in a variety of
forms, e.g., a tablet, capsule, pill, elixir, wafer, beverage or in food products, e.g., bread
products, buns, rolls, biscuits, and breakfast cereal, ¢.g., oatmeal, cream of wheat, raisin bran,
com flakes, or other ready to eat cereal, and particularly the consumable food products of this
invention. Preferably the cyclodextrin in the tablet, pill, capsule, elixir, wafer, beverage or
food products is predominantly a-cyclodextrin, e.g., the cyclodextrin is at least about 90-98%
a-cyclodextrin.

This invention also relates to a method for reducing diarrhea in a subject in need
thereof comprising administering to a subject in need thereof a-cyclodextrin in an amount
and for a time sufficient to reduce diarrhea in the subject. Preferably the amount of -
cyclodextrin administered to the subject is such that the ratio of a-cyclodextrin to fat ingested
per meal or daily by the subject is in a ratio of about 1:20 to about 1:3 w/w, preferably the
ratio is about 1:13 to about 1:5 w/w and more preferably the ratio is about 1:9 w/w. The a-
cyclodextrin may be administered in a variety of forms, e.g., a tablet, capsule, pill, elixir,
wafer, beverage or in food products, e.g., bread products, buns, rolls, biscuits, and breakfast
cereal, e.g., oatmeal, cream of wheat, raisin bran, con flakes, or other ready to eat cereals,
and .particularly the consumable food products of this invention. Preferably the cyclodextrin
in the tablet, pill, capsule, elixir, wafer, beverage or the food products is predominantly a-
cyclodextrin, e.g., the cyclodextrin is at least about 90-98% o-cyclodextrin.
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This invention also relates to methods for enhancing organoleptic properties of a fat
containing food product without reducing the percentage of fat in the food product or the
caloric content due to the fat, as assayed by bomb calorimetry. The method comprises adding
a-cyclodextrin to the fat containing food product such that it is present during processing and
in the final ingested food product. The amount of a-cyclodextrin that is added to the food
product may be based on the amount of fat in the finished consumable product.

BRIEF DESCRIPTION OF THE FIGURES
Figure 1 depicts the cumulative total mass of food consumed by the four groups of rats and
demonstrates that there was no significant difference in the mass of food consumed by the

different groups.

Figure 2 depicts the cumulative caloric intake of the four groups of rats and indicates that
there was no significant difference in the calories of food that the two pairs of rats (low fat

and high fat) consumed.

Figure 3 illustrates the change in body weight of the four groups of adult rats during the
entire study period.

Figure 4 depicts the fecal fat content of four groups of rats. Groups sharing 8 common
superscript are not significantly different.

Figure 5 depicts the blood plasma parameters of four groups of rats at sacrifice. The plasma
glucose, cholestero] and triglyceride concentrations were measured on all of the animals.

Figure 6 compares the plasma leptin values obtained from the four groups of rats.

Figure 7 depicts the serum triglyceride ievels of volunteers fed a high fat breakfast following
an overnight fast,

Figure 8 depicts the change in body weight of a human volunteer over a peried of
approximately 6 months.

Figure 9A-9C depicts the results of an in vitro study of vegetable oil (4g), water (6g) (with
added food coloring for contrast) and varying amounts of (A) a-cyclodextrin (100-2,000mg;
right to left), (B) B-cyclodextrin or (C) y-cyclodextrin. A band of “wax-like” material
layered between the oil and aqueous phases is apparent in the tubes. The size of this band
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increases with increasing amounts of a-cyclodextrin to 2 maximum in the tube labeled 10%
(400mg a-cyclodextrin/dg oil). Note the increasing size (right to left) of a white layer of un-
reacted a-cyclodextrin in the bottom of the tubes. This material is displaced from solution by
either the oil or the a-cyclodextrin-oil complex. These tubes were centrifuged in order to
improve the definition of the layers. The “wax-like” complex is of such a consistency that all
of the tubes except for the furthest two to the right can be inverted without leakage of the

aqueous phase around the complex.

DESCRIPTION OF THE INVENTION

This invention relates to a fat containing consumable food product containing «-
cyclodextrin and to methods for its use. The consumable food products are suitable for
consumption by mammals, €.g.,. 3 mouse, rat, a cat, a dog, a cow, a horse, a monkey, an ape
or a human, and thus include e.g., a pet food product for a ¢.g. cat, dog or horse or a human
consumable food product. The consumable food products of this invention comprise a-
cyclodextrin and fat, preferably the ratio of the amount of et-cyclodextrin to fat is about 1:20-
1:3 w/w, more preferably the ratio of a-cyclodextrin to fat of about 1:13-1:5 w/w, and most
preferably the ratio of a-cyclodextrin to fat of about 1:9 w/w. Preferably the total
cyclodextrin in the consumable food products is less than about 9% w/w, more preferably the
total cyclodextrin in the consumable food products is less than about 6% w/w and most
preferably the total cyclodextrin in the food products is less than about 3%. Preferably
complexes of cyclodextrin and fat are distributed evenly throughout the food product.
Preferably the consumable food products of this invention are high fat containing food
products comprise by caloric content about 7% to about 80% fat, preferably about 20% to
about 70% fat, more preferably about 40% to about 70% fat, or by weight about 5% w/w fat
to about 50% w/w fat preferably about 5-30% w/w fat and more preferably about 7% w/w fat
to about 25% fat. Methods for determining or calculating the amount of fat in a food pr.oduct
are well known in the art. See for example the software program “Food Processor” by ESHA
Research, Salem, OR, incorporated herein by reference. Preferably the food products of this
invention are made with less than 2% linolenic acid, more preferably less than 0.2% linolenic
acid. More preferably the food products of this invention are made without detectable levels
of linolenic acid. Linolenic acid has been shown to promote weight loss but at the levels
necessary to promote weight loss, about 2%, the shelf life of products containing the linolenic
acid are reduced due to its tendency to become rancid. In addition, high purity linolenic acid
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is very expensive. Thus linolenic acid is preferably not added to the food products of this

invention before, during or after their preparation.

Various forms of cyclodextrins are commercially available. For example, Wacker-
Chemie GmbH produces a variety of natural and modifed cyclodextrins. Cyclodextrins are
often sold as mixtures of a-, - and y-cyclodextrins and can be produced by a variety of
methods. Generally cyclodextrins are produced by treating a starch, e.g. potato or corn, with
a cyclodextrin transferase, which is produced by a variety of organisms, e.g., Bacillus
macerans. The cyclodextrins may be isolated from the treated starch using a varety of
methods that combine concentration, fractionation, filtration, spray drying, granulation etc.
For a more complete discussion of methods for the production and isolation of cyclodextrins
see e.g. Schmid “Preparation and industrial production of cyclodextrins”, Comprehensive
Supramolecnlar Chemistry (1996), 3: 41-56. Eds Szejtli, Jozsef; Osa, Tetsuo. Elsevier,
Oxford, UK incorporated herein by reference.

The fat containing consumable food products of this invention may be a farinaceous
food product, e.g., snack bars, breakfast cereals, pancakes, waffles, muffins, fruit filled
pastries, tortillas, corn chips, tortilla chips, snack crackers, breads, cakes, cookies, or pies, or
a non-farinaceous food product, e.g. a prepared vegetable product (vegetables as described
herein include vegetables, fruits and nuts), particularly those made with a fat ingredient, e.g.
french fries, tempura, veggie burgers, refried beans, hummus, tahini, margarine and nut
butiers, (e.g., peanut, cashew, almond, hazelnut), marzipan, potato chips; a dairy food
product ¢.g., milk, cream, pudding, butter, ice cream, and cheese and processed cheese
products; yogurt and yogurt products, egg products and meat products, e.g., prepared beef,
lamb, pork, poultry or scafood products, e.g., frankfurters, deli slices, sausages, fish sticks,
chicken fingers, and ground meats, e.g., meatloaf, meatballs and hamburgers. Preferably the
dairy product is one wherein a-cyclodextrin/fat complexes are distributed throughout the
product, preferably a solid or semi-solid dairy product e.g., pudding, butter, ice cream, and
cheese and processed cheese products and yogurt and preferably the organoleptic properties
of the product are not adversely affected. The food products of this invention may also
include among others, e.g., a pre-packaged farinaceous food product, e.g., a pre-packaged
prepared pasta dish such as, e.g., lasagna, manicotti, spaghetti with sauce, ravioli, tortellini, or
macaroni and cheese, or a packaged dairy product, a packaged prepared vegetable product, or
a pre-packaged prepared meat product, wherein the food product comprises a-cyclodextrin
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and fat in ratios as set forth hercin. Preferably, a serving of the pre-packaged product
provides about 160 mg to 11g a-cyclodextrin/serving, preferably about lg to about
7g/serving and more preferably about 2-4g per serving, and most preferably at about 2-
3g/serving. A pre-packaged food product may be enclosed in plastic, paper, cardboard or
metal, e.g., tin or flexifoil. The pre-packaged food product may be packaged in bulk,

multiserving packages or packaged as single servings.

This invention also relates to confectionery products e.g., hard candies such as
lollipops and breath mints or afier dinner mints, and condiments, e.g., gravies, sauces, salad
dressings, mayonnaise etc., comprising a-cyclodextrin. Preferably, the confectionery product

is a fat containing product such as, e.g., chocolates.

The a-cyclodextrin may be added to a consumable food product that is cooked, e.g.,
baked, roasted or fried, or to an uncooked consumable food product, e.g.,, milk, cream,
whipped cream, non-dairy whipped toppings or fillings, yogwt or a beverage, eg. 2
milkshake, eggnog, or a smoothie (fruit and yogurt drink). The a-cyclodextrin may be added
to the food product at any stage of its preparation, e.g., the a-cyclodextrin may be mixed with
the ingredients so that it is distributed throughout the food product and the product may then
be cooked. However, in some instances the a-cyclodextrin may be applied to the surface of
the food product, e.g., &s a glaze or coating, to achieve the desired levels of a-cyclodextrin to
fat.

This invention also relates to & method for promoting weight loss or reducing body
weight gain in a subject comprising administering to a subject in need thereof an amount of
a-cyclodextrin sufficient to reduce body weight gain or promote weight loss. A preferred
method comprising ingesting sufficient amounts of a-cyclodextrin to complex a desired
amount of fat in a fat containing meal, or desired amount of fat per day, to promote weight
loss, reduce weight gain or to maintain weight. Preferably the weight loss for a human that is
about 1-1.5Ibs/week. An aspect of this invention is a method comprising ingesting sufficient
amount of a-cyclodextrin to complex the fat in excess of a desired amount of fat per meal or
day that a subject wishes to absorb. The method comprises determining the amount of fat
that a subject desires to absorb per meal or per day, determining the amount of ingested fat
that in excess of the amount that the subject desires to absorb, and then ingesting sufficient
amounts of a-cyclodextrin to complex the excess fat such that only the desired amount of fat
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is absorbed. For example, based on the disclosure herein that about 1g of a-cyclodextrin can
complex about 9g of fat, the amount sufficient to promote a weight loss of 1-1.5 lbs/week in a
subject consuming a daily diet of 2500g/day, such diet comprising about 100g fat/day, the
preferred amount of ingested a-cyclodextrin is about 2g/meal three meals a day. Preferably
the total a-cyclodextrin ingested daily is about 500mg to about 33 g per day, more preferably
about 5g to about 20g per day, most preferably about 6-11g/day. Preferably the a-
cyclodextrin is administered with a meal such that the ratio of a-cyclodextrin to the ingested
fat that one wishes to prevent from being absorbed by the body is about 1:20 w/w to about
1:3 w/w, preferably the ratio is about 1:13 w/w to about 1:5 w/w, more preferably the ratio is
about 1:9 w/w. A subject in need thereof is one who is in need of or who wishes to lose
weight or inhibit weight gain, e.g., one who is prone to weight gain or one who is already
overweight or obese. The subject may also be one who consumes a daily diet comprising
about 30% or more fat by calorie. The a-cyclodextrin may be administered to the subject in
the form of a powder, a tablet, a capsule, a drink or another delivery medium suitable for
consumption, preferably one that does not comprise linolenic acid. The a-cyclodextrin may
be administered prior to, concurrently with or subsequent to, ingestion of a fat containing
meal. Preferably the a-cyclodextrin is administered just prior to or concurrently with the
ingestion of a fat containing meal. More preferably the a-cyclodextrin is administered to a
human subject while consuming a fat containing meal. The a-cyclodextrin may be
administered in the form of a food product, e.g., bread products, e.g., buns, rolls, or biscuits,
or a breakfast cereal, ¢.g., oatmeal, cream of wheat, raisin bran, corn flakes, or other ready to
cat cereal, or preferably in the form of the food products of this invention. The subject may
be a mammal, e.g., mouse, rat, cat, dog, cow, horse, monkey, ape or human but preferably
human and it is within the skill of the art to adjust the total amounts of a-cyclodextrin
administered to the mammal to complex sufficient fat to achieve the desired amount of
weight loss. For example, 2g of a-cyclodextrin per meal reduces the bicavailability of about
18 g of fat per meal or about 54g of fat per day. This equates to 1-1.5lbs of body weight per
week. This amount of fat represents approximately one-half of the nomal daily fat

consumption for average North Americans.

This invention also relates to methods for reducing the bioavailability of fat in a fat
containing food product comprising combining an amount of an e-cyclodextrin with a food
product such that the food product comprises a ratio of x-cyclodextrin to fat of about 1:20 to
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about 1:3w/w, preferably about 1:13 to about 1:5 w/w most preferably about 1:9 w/w.
Preferably the total cyclodextrin in the food products of this invention is less than about 9%
w/w, more preferably less than about 6% w/w and most preferably less than about 3% w/w.
This method may be applied to a variety of fat containing food products, e.g., a farinaceous
food product, a prepared vegetable product, a dairy product, a prepared meat or seafood
product, gravies, sauces and salad dressings. For example, the farinaceous food product may
be a e.g. snack bar, breakfast cereal, pancakes, waffles, muffins, tortillas, corn chips, tortilla
chips, snack crackers, breads, cakes, cookies, doughnuts, zeppolies and pies. A dairy product
of this invention may be e.g., milk, cream, evaporated or condensed milk, pudding, butter, ice
cream, milkshakes, yogurt and drinks prepared with yogurt, c.g., a fruit and yogurt
“smoothie”, and cheese or processed cheese products or egg products, ¢.g. an omelet or egg
noodles. The vegetable product may be one which is made with fat as one of the ingredients,
cream based vegetable soup, soups with meat based stocks, or 2 vegetable burger, or the
vegetable product may be one which is fried in a fat containing material, e.g., french fries,
potato chips or falafel, wherein the amount of a-cyclodextrin in the product is based on the
estimate of the amount of fat containing material that will be absorbed in the final product.
The meat product may be a prepared beef, lamb, pork, poultry or seafood product, e.g.,
frankfurters, deli slices, sausages, fish sticks, chicken fingers and ground meats to be made
into, e.g., hamburgers or meatloaf. The method is also applicable to battered or coated
products, ¢.g., french fries, fish sticks, chicken fingers or tempura, that are fried and to batters
that are used to coat products that are fried in a fat containing material. The amount of
cyclodextrin in the batter of a batter coated product is based on the estimate of the amount of
fat containing material that will be absorbed by the batter coated product. The method is aiso
applicable to candies and condiments, e.g., chocolates, sauces, mayonnaise and salad

dressings.

The a-cyclodextrin may be added to the consumable food product at any stage in its
production and may be added under conditions that favor formation of complexes of a-
cyclodextrin and fat such that the complexes are distributed throughout the consumable food
product. Alternatively, the a-cyclodextrin may be combined with & fat containing food
product as it is consumed by determining the approximate amount of fat in the food product
and then ingesting a-cyclodextrin in amount sufficient 10 obtain a ratio of ingested a-
cyclodextrin to ingested fat of 1:20 to about 1:3, preferably 1:13 to about 1:5 and more
preferably about 1:9 w/w. Preferably, the consumable fat containing food product comprises
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by caloric content 7-80% fat, more preferably 20-70% fat and most preferably 40-70% fat or
by weight 5-50% fat, preferably 7-25% fat.

This invention also relates to methods for reducing a pathologic condition often
associated with obesity and excess weight, e.g., high cholesterol/HDL ratio, high triglyceride
levels, high leptin levels, high insulin levels, and insulin resistance, by administering a-
cyclodextrin to a subject in need thereof in sufficient amounts and for sufficient time to
reduce the pathologic condition associated with obesity and excess weight.

Serum cholesterol is found in combination with proteins in the blood. Of particular
interest are high density (HDL) and low density lipoproteins (LDL). This invention also
relates to a method for increasing the level of high density lipoprotein cholesterol(HDL) in a
subject comprising administering a-cyclodextrin to a subject in need thereof in an amount
sufficient, and for a time sufficient, to increase HDL levels. Preferably the amount of a-
cyclodextrin administered to the subject is about 500mg to about 33 grams per day,
preferably about 3-21g per day and more preferably about 6-11g per day. The &-cyclodextrin
may be administered prior to, concurrently with or subsequent to ingestion of a fat containing
meal. The subject may be one who consumes asbout 100g fat/day. Preferably the a-
cyclodextrin is administered to the subject with a fat containing meal. A sufficient amount of
a-cyclodextrin is about 165mg — 11g/meal, preferably about 1-7g/meal or more preferably
about 2-3.3g meal. The a-cyclodextrin may be administered in any suitable form, e.g., a
tablet, pill, capsules liquid or other delivery medium suitable for human consumption, or in
the form of food products, e.g., bread products, buns, rolls, biscuits, and breakfast cereal, e.g.,
oatmeal, cream of wheat, raisin bran, com flakes, or other ready to eat cereal, and particularly
the food products of this invention. Preferably a serving size. of the food product for use in
this method contains about 165mg — 1lg/meal, preferably about 1-7g/meal or more
preferably about 2-4g a-cyclodextrin. Preferably, the a-cyclodextrin is administered to the
subject in an amount such that the ratio of a-cyclodextrin to fat of about 1:20 to about 1:3
w/w, preferably about 1:13 to about 1:5 w/w, most preferably about 1:9 w/w per meal, or

daily.

It is possible that the total levels of cholesterol in the blood will remain constant even
though the levels of HDL are elevated if there is a reduction in levels of LDL. Thus another
aspect of this invention is method for increasing HDL levels and reducing LDL levels,
reducing the cholesterol/HDL ratio, and or reducing cholesterol levels in a subject in need
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thereof by administering a-cyclodextrin in an amount and for a time sufficient to increase the
HDL levels and/or reduce the LDL levels, decrease the total cholesterol/HDL ratio and/or
reduce cholesterol. The reduction in LDL and increase in HDL reduces the total ratio of
cholesterol to HDL. Preferably the total cholesterol levels are not substantially reduced or

increased.

The a-cyclodextrin may be administered to the subject in the form of a powder, tablet,
a capsule, a drink or another delivery medium suijtable for consumption, preferably one that
does not comprise linolenic acid. A sufficient amount of a-cyclodextrin is about 165mg —
11g/meal, preferably about 1-7g/meal or more preferably about 2-3.3g/meal. Preferably the
total a-cyclodextrin ingested daily is about 500mg to about 33 g per day, more preferably
about 5g to sbout 20g per day, most prefersbly about 6-11g/day. Preferably the a-
cyclodextrin is administered with a meal such that the ratio of a-cyclodextrin to fat is about
1:20 w/w _to about 1:3 w/w, preferably the ratio is about 1:13 w/w to about 1:5 w/w, more
preferably the ratio 7 about 1:9 w/w per meal.

A subject in need of increasing the level of HDL and/or reducing LDL Levels,
reducing the cholesterol/HDL ratio or reducing cholesterol levels is one who has, or has a
predisposition for, a high ratio of total cholesterol to HDL levels. Methods for determining
blood cholesterol, HDL and LDL levels are well known in the art and need not be elaborated
on herein. However, for a discussion of cholesterol levels and methods for determining
cholesterol, HDL and LDL levels (see e.g., Expert Program on detection, evaluation, and
treatment of high blood cholesterol in adults. Executive Summary of the Third Report of the
National Cholesterol Education Panel on Detection, Evaluation, and Treatment of High
Blood Cholesterol in Adults (Adult Treatment Panel 1IT), JAMA 285(19); 2486-97:2001, and;
Handbook of Lippoprotein Testing, Rifai N, Wamnick GR and Dominiczak MH, eds. Chapters
9, 11 and 12. AACC Press, Washington DC, 2000 both incorporated herein by reference.)

This invention also relates 1o a method of reducing triglycerides in a subject
comprising administering to a subject in need thereof an amount of a-cyclodextrin sufficient
to reduce triglyceride levels. A subject in need thereof is one who has high triglyceride
levels, has a predisposition for high triglyceride- levels or has a family history of high
triglyceride levels. High triglyceride levels are implicated in a variety of pathological
conditions. Thus, this invention also relates to treating a pathological condition, e.g.,

cardiovascular disease, acute pancreatitis, insulin resistance and uncontrolled diabetes and
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various dislipidemnias associated with high triglyceride levels by administering a-cyclodextrin
to a subject in need thereof in an amount sufficient to reduce the levels of triglyerides in the
subject. Those of skill in the art are well versed in methods for determining the triglyceride
levels in a subject. For a review of methods for determining blood triglyceride levels see e.g.,
Handbook of Lipoprotein Testing, Rifai N, Warnick GR and Dominiczak MH, eds. Chapter
10. AACC Press, Washington, DC 2000 incorporated herein by reference. The a-
cyclodextrin may be administered prior to, concurrently with or subsequent to ingestion of
the fat containing meal. More preferably the a-cyclodextrin is administered to the subject
with a fat containing meal. A sufficient amount of a-cyclodextrin is about 165mg—11g/meal,
preferably about 1-7g/meal or more preferably about 2-4g meal. Preferably the total a-
cyclodextrin ingested daily is about 500mg to about 33 g per day, more preferably about 5 g
to about 20g per day most preferably about 6-11g/day. Preferably the a-cyclodextrin: fat
ratio ingested per meal or daily is about 1:20 to about 1:3 w/w, preferably the ratio is about
1:13 to about 1:5 w/w and more preferably the ratio is about 1:9 w/w. The a-cyclodextrin
may be administered to the subject in the form of a powder, tablet, a capsule, a drink or
another delivery medium suitable for consumption, preferably one that does not comprise
linolenic acid. The a-cyclodextrin may be administered to the subject in the form of a food
product, particularly a food product of this invention.

This invention further relates to a method for reducing leptin levels in a subject
comprising administering a-cyclodextrin to a subject in need thereof in an amount sufficient
to reduce leptin levels in the subject. The acyclodextrin may be administered prior to,
concurrently with or sn-lbsequent to ingestion of the fat containing meal. Preferably the a-
cyclodextrin is administered just prior to or concurrently with the ingestion of the fat
containing meal. More preferably the a-cyclodextrin is administered to the subject with a fat
containing meal. The amount of a-cyclodextrin ingested per meal is preferably about
165mg-11g/meal, more preferably 1-7g/meal and most preferably 2-3.3g/meal. Preferably the
total a-cyclodextrin ingested daily is about 500mg to about 33 g per day, more preferably
about 5g to about 20g per day most preferably about 6-11g/day. Preferably the amount of a-
cyclodextrin administered daily to the subject and fat ingested daily by the subject is in a ratio
of about 1:20 to about 1:3 w/w, preferably the ratio is about 1:13 to about 1:5 w/w and more
preferably the ratio is about 1:9 w/w. A subject in need of reducing leptin is one who has high
leptin levels, has a predisposition for leptin resistance. Leptin levels can be determined using
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any method known in the art for determining leptin levels. For a review of various assays for
determining leptin resistance see e.g., Maffei et al., Nature Med 1:1155-1161 (1995)
incorporated herein by reference. The a-cyclodextrin may be administered to the subject in
the form of a powder, tablet, capsule, drink, confection or other delivery medium suitable for
human consumption, preferably one that comprises less that 2% linolenic acid, more
preferably one that comprises less than 0.2% linolenic acid and most preferably one that does
not comprise linolenic acid. The a-cyclodextrin may be administered to the subject in the
form of a food product, preferably a food product of this invention.

This invention further relates to a method for reducing blood insulin levels and insulin
resistance in a subject comprising administering a-cyclodextrin to a subject in need thereof in
an amount sufficient to reduce blood insulin levels in the subject. Insulin resistance is
typically the cause of Type II diabetes. Insulin resistance can be estimated by
triglyceride/HDL-cholesterol ratios and glucose/insulin ratios. A subject in need thereof is
one who displays high insulin levels, has Type II diabetes or who has a predisposition for
developing Type I diabetes or who has a family history of high insulin levels or Type II
diabetes Any method used routinely for determining insulin levels can be used herein to
assay and monitor insulin levels and resistance. See for example Berson et al. (Eds) Methods

in_Investigative and Diagnostic Endocrinology, ch 3, Part IIl, Vol. 28. American Elsevier
Publishing Co., New York, 1973, incorporated herein by reference, for 2 description of assays

for determining insulin levels. The a-cyclodextrin may be administered prior to,
concurrently with or subsequent to ingestion of the fat containing meal. Preferably the a-
cyclodextrin is administered just prior to or concurrently with the ingestion of the fat
containing meal. More preferably the a-cyclodextrin is administered to the subject with a fat
containing meal. The amount of a-cyclodextrin ingested per meal is preferably about 165mg-
11g/meal, more preferably about 1-7g/meal and most preferably about 2-3.3g/meal. The total
a-cyclodextrin ingested daily is about 500mg to about 33 g per day, preferably about Sgto
about 20g per day and more preferably about 6-11g/day. Preferably the amount of a-
cyclodextrin administered daily to the subject is based on the fat ingested daily by the subject
and is in a ratio of about 1:20 - 1:3 w/w, preferably the ratio is about 1:13 - 1:5 w/w and more
preferably the ratio is about 1:9 w/w. The a-cyclodextrin may be administered to the subject
in the form of a powder, tablet, a gel, capsule, a liquid or another delivery medium suitable

for human consumption, preferably one that does not comprise linolenic acid. The a-
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cyclodextrin may be administered to the subject in the form of a food product, preferably a

food product of this invention.

This invention also relates to a method for reducing diarrhea in a subject in need
thereof comprising administering to a subject in need thercof a-cyclodextrin in an amount
and for a time sufficient to reduce diarrhea in the subject. The subject may be a mammal, e.g.,
mouse, rat, cat, dog, cow, horse, monkey, ape or human. Such a subject may be one who is
prone to diarrhea, or is currently suffering from diarrhea, e.g., the subject may be a
cholecysiectomy patient prone to or having diarrhea, a patient suffering from fat aggravated
diarrhea, or a patient having acute or subacute diverticulitis, the acute phases of certain
inflammatory conditions of the bowel, e.g., ulcerative colitis or Crohn's disease and after
some types of intestinal surgery, e.g., a colostomy or ileostomy. The a-cyclodextrin maybe
administered in the form of a food product, preferably a food product of this invention for
example a farinaceous or non-farinaceous food product of this invention. The a-cyclodextrin
may also be administered to the subject in the form of a powder, tablet, a capsule, a gel, a
liquid or another delivery medium suitable for consumption. The ea-cyclodextrin may be
administered with a meal at about e.g. 165mg-11g/meal, preferably about 1-7g/meal and
more preferably about 2-3.3g/meal. Preferably the total a-cyclodextrin ingested daily is about
500mg to about 33 g per day, more preferably about 5g to about 20g per day, most preferably
6-11g/day. The ratio of ingested a-cyclodextrin to ingested fat per meal, or daily, preferably
per meal, is about 1:20 - 1:3 w/w, preferably the ratio is about 1:13-1:5 w/w, more preferably
the ratio is about 1:9 w/w. The a-cyclodextrin may be administered prior to, concurrently
with or subsequent to ingestion of the fat containing meal. Preferably the a- cyclodextrin is
administered just prior to or concurrently with the ingestion of the fat containing meal,

The addition of a-cyclodextrin to a pet food product maintains or promotes good
feces quality of a pet and/or improves feces quality of a pet Good quality pet feces is a very
desirable trait as perceived by the pet owner in that it is not only generally more aesthetically
pleasing but is also an indicator of good pet health. As such, this invention is also related to a
pet food product which comprises a-cyclodextrin in an amount sufficient to maintain or
promote good feces quality of a pet and/or improve the feces quality of a pet. Feces having
good quality are firm and well formed maintaining their shape. A feces with a moisture
content such that the shape is not maintained (loose stools or diarrhea) or a moisture content
such that the feces arc hard and dry, are not good quality feces. The pet food is preferably a
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packaged pet food. The packaging may be plastic, paper, cardboard or metal, e.g. tin or
flexifoil. The pet food may be a moist pet food, such as those packaged in cans or flexifoil or
a dry pet food such as those packaged in paper or cardboard, e.g., kibble or biscuits.
Preferably the pet food is a food developed for a cat, dog, cow or horse. This invention also
relates to a method for maintaining or promoting good feces quality of a pet and/or improving
feces quality of a pet by administering a-cyclodextrin to a pet, preferably a pet in need
thereof, in an amount and for a time sufficient to maintain or promote good feces quality of
the pet and/or to improve feces quality of a pet. The a-cyclodextrin may be administered with
a meal at about e.g. 165mg-11g/meal, preferably about 1-7g/meal and more preferably about
2-3.3g/meal. Preferably the total a-cyclodextrin ingested daily is about 500mg to about 33 g
per day, more preferably about 5g to about 20g per day, most preferably 6-11g/day. The ratio
of ingested a-cyclodextrin to ingested fat per meal, or daily, preferably per meal, is about
1:20 - 1:3 w/w, preferably the ratio is about 1:13-1:5 w/w, more preferably the ratio is about
1:9 w/w. The a-cyclodextrin may be administered prior to, concurrently with or subsequent
to ingestion of the fat containing meal. Preferably the a- cyclodextrin is administered just
prior to or concurrently with the ingestion of the fat containing meal. The a-cyclodextrin
may be administered to the pet in the form of a pill, wafer, tablet capsule etc or in the form of
& pet food product, particularly a pet food product of this invention, including moist pet foods
such as that packaged in a can or flexifoil or a dry pet food such as those packaged in a paper
or cardboard container ¢.g. a kibble or biscuit. A pet in need thereof is one having poorly
formed feces or having a predisposition to have poorly formed feces, e.g. a pet with diarthea
or having a predisposition to diarrhea.

In the methods of this invention , the a-cyclodextrin may be administered in the form
of a single dosage unit consisting essentially of a-cyclodextrin. The single dosage unit may
be in the form of a powder, tablet, capsule, gel, pellet, liquid, etc., the a-cyclodextrin may be
incorporated into a powder, tablet, capsule, gel, pellet, liquid, etc by any means that is
routinely used in the art. The a-cyclodextrin may be incorporated into the powder, tablet,
gel, capsule, pellet, liquid, etc. with other commonly used additives, e.g. colorants, anti-
oxidants, fillers, starches, sugars, anti-bacterial or anmti-fungal agents, preservatives,
stabilizers or emulsifiers. The a-cyclodextrin may be combined with any pharmaceutical
carrier acceptable for oral administration, e.g. it may be enclosed in a hard or soft shell
gelatin capsule, compressed into tablets, or incorporated directly into the individual's diet.
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Specifically, a-cyclodextrin may be incorporated with excipients and used in the form of
digestible tablets, capsules, elixirs, suspensions, syrups, wafers, and the like. The a-
cyclodextrin may be mixed with other food forms and pharmaceutically acceptable flavor
enhancers. Suitable pharmaceutical cammiers and formulations are described, for example, in
Remington's Pharmaceutical Sciences (19th ed.) (Genarro, ed. (1995) Mack Publishing Co.,
Easton, Pa.), incorporated herein by reference. Preferably the formulation is such that the -
cyclodextrin is released in the stomach to mix with the ingested food so that complexes of a-
cyclodextrin and fat arc formed such that the a-cyclodextrin: fat complexes are already
formed when the chyme is pushed into the jejunum and is mixed with bicarbonate and lipase.

Because only a relatively small amount of total cyclodextrin (e.g. less than about 9%
w/w preferably less than about 6% w/w, more preferable less than about 3% w/w) is added to
food products to achicve the desired a-cyclodextrin to fat ra'tio, the a-cyclodextrin may be
added to a food composition rather than using a-cyclodextrin as a filler to replace an equal
amount of the dry ingredients in the food product. Thus the caloric content of the food
products of this invention as determined by bomb calorimetry is not substantially altered by
the addition of total cyclodextrin. Even if dry ingredients are removed from the food product
to compensate for the relatively small amount of cyclodextrin added to the food product (less
than about 9% preferably less than about 6%w/w, more preferably less than about 3%w/w)
the caloric content of the food would not be substantially reduced.

This invention also relates to methods for enhancing organoleptic properties of a fat
containing consumable food product without reducing the caloric content (as assayed by
bomb calorimetry) or substantially reducing the percentage of fat in the food product. The
method comprises adding a-cyclodextrin to the fat containing food product during the
preparation of the product. The amount of a-cyclodextrin added to the foods is based on the
amount of fat in the finished product. The food products of this invention typically have a
ratio of a-cyclodextrin to fat of about 1:20-1:3 w/w, preferably about 1:13-1:5 w/w, and more
preferably about 1:9 w/w. The total amount of cyclodextrins added to the product is typically
less than 9% w/w, preferably less than 6% w/w and more preferably less than 3% wi/w.
Products made with as low as 0.7% w/w a-cyclodextrin have enhanced organoleptic
propetties, e.g. a sweeter taste and a smoother texture. The consumable fat containing food
product may comprise by calorie content 7-80% fat, preferably 20-70% or more preferably
40-70% fat or by weight 5-50% w/w fat or preferably 7-25% w/w fat. This method may be

28




10

15

20

25

30

WO 2004/016101 PCT/US2003/023291

applied to a variety of fat containing food products, e.g., a farinaceous food product, a
prepared vegetable product, a dairy product, a prepared meat poultry or seafood product,
soups and condiments e.g., gravies, sauces, mayonnaise, salad dressing etc. For example, the
farinaceous food product may be e.g., a snack bar, breakfast cereal, pancake, waffle, muffin,
tortilla, corn chips, tortilia chips, snack cracker, bread, cake, cookie, doughnut zeppoli and
pie or other fruit or nut filled baker product. A dairy product of this invention may be e.g.,
milk, cream, evaporated or condensed milk, pudding, butter, ice cream milkshakes, and
cream based sauces or soups, yogurt and drinks prepared with yogurt, e.g., a fruit and yogurt
“smoothie”, and cheese or processed cheese products, or egg products, e.g., an omelet or egg
noodles. The vegetable product may be one which is made with fat as one of the ingredients,
e.g, hummus, tahini, margarine and nut butters, or may be one which is fried in a fat
containing material, e.g., french fries, vegetable tempura, or falafel, wherein the amount of a
a-cyciodextrin in the fried product is based on the amount of fat containing material that is
estimated to be contained in the fried food product after frying. The meat product may be a
prepared beef, lamb, pork, poultry or seifood product, e.g., frankfurters, deli slices, sausages,
fish sticks, chicken fingers and ground meats to be made into, e.g., hamburgers, meatballs or
meatloaf. The method is also applicable to batters that are used to coat products, e.g., french

" fries or tempura, for frying in a fat containing material, e.g., lard or oil. In addition the

method js applicable to soups, and condiments, e.g., gravies, sauces and salad dressing,
wherein the a-cyclodextrin to fat ratio described supra may enhance the texture and/or flavor
of the product. The products of this invention often taste comparable to a like product made
without a-cyclodextrin and/or they have a smoother texture and a sweeter taste. In addition,
the inclusion of a-cyclodextrin in evaporated or condensed milk produces a whiter product as

compared to a like product without the a-cyclodextrin.

This invention also relates to a method for reducing the amount of time required to
prepare whipped cream comprising adding a-cyclodextrin to cream prior to or during
whipping. The a-cyclodextrin is added in an amount sufficient to reduce the amount of time
required to form whipped cream. Preferably the amount of a-cyclodextrin is sufficient to
attain a ratio of a-cyclodextrin to fat in the cream of about 1:20 — 1:3 w/w, preferably about
1:13-1:5 w/w and more preferably about 1:9 w/w. Reducing the amount of time required for
whipped cream to form reduces the amount of power needed to run a mixer, which when

calculated on a commercial scale results in a large monetary savings in both clectricity and
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manpower. The whipped cream remains soft and scoopable and the whey does not separate
from the rest of the components.

It is envisioned herein that the x-cyclodextrin-containing whipped cream may be used
&s a topping on another fat containing material that may or may not contain a-cyclodextrin
and the amount of e-cyclodextrin in the whipped cream would be sufficient to complex the
fat in the other fat containing material when consumed thus reducing its bioavailability as

well.
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EXAMPLES

EXAMPLE 1

Figures 9A-9C depict the results of an in vitro study of vegetable oil (4g), water (6g)
(with added food coloring for contrast) and varying amounts of (A) a-cyclodextrin (100-
2,000mg, right to left), (B) Bcyclodextrin or (C) y-cyclodextrin. A band of “‘wax-like”
material layered between the oil and aqueous phases is apparent in the tubes. The size of this
band increases with increasing amounts of a-cyclodextrin to 2 maximum in the tube labeled
10% (400mg a-cyclodextrin/dg oil). Note the increasing size (right to left) of a white layer of
un-reacted a-cyclodextrin in the bottom of the tubes. This material is displaced from solution
by either the oil or the a-cyclodextrin-oil complex. These tubes were centrifuged in order to
improve the definition of the layers. The “wax-like” complex is of such a consistency that all
of the tubes in A except for the furthest two to the right can be inverted without leakage of
the aqueous phase around the complex.

The pore size of a-cyclodextrin is significantly smaller than the pore size of B-
cyclodextrin and y-cyclodextrin. Thus one would not have expected a-cyclodextrin to
complex triglyceride molecules because the molecules would not fit within the pore of the a-
cyclodextrin. However, the amount of complexed fat in the tubes containing the oil/p-
cyclodextrin (Figure 9B) and oil/y-cyclodextrin mixture (Figure 9C) is significantly less than
seen in the tubes containing the oil/a-cyclodextrin mixture (Figure 9A). This difference is
even more dramatic in Figure 9C wherein a band of wax-like material is bearly noticeable.
The white substance in the bottom of the tubes is precipitated cyclodextrin .

EXAMPLE 2 ANIMAL STUDIES

To examine the effect of a-cyclodextrin on body weight gain and plasma lipid ievels
in animals fed high fat and low fat diets, we conducted a short-term feeding study using
Wistar rats. Forty-two male Wistar rats, 10 weeks old, were obtained from Harlan-Sprague
Dawley. Following a one-week adaptation while being fed the control low fat diet (LF), they
were divided equally into two groups, one low-fat (LF) diet and the other high-fat (HF) diet.
These two groups were further divided into two subgroups. Two groups were fed the LF or
HF diet and served as controls for the other two test groups which were fed the LF or HF diet
containing a-cyclodextrin, wherein the amount of a-cyclodextrin was such that the ratio of a-
cyclodextrin to fat in the food was 1:10 w/w. The LF diet was formulated according to AIN-
93M diet and ‘contains 4% (w/w) soybean oil as the fat source. The HF diet was a
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modification of the LF diet with 40% soybean oil. Therefore, the LF group receiving a-
cyclodextrin (LF-cyclodextrin) ingested 0.4g of a-cyclodextrin/100g of food and the HF
group receiving a-cyclodextrin (HF-cyclodextrin) ate 4g a-cyclodextrin/100g of food. The
caloric density of the 4 diets were: LF: 3.96 kcal/g; LF-cyclodextrin: 3.66 kecal/g; HF: 5.70
kcal/g; HF-cyclodextrin: 5.59 kcal/g.

The rats were housed as pairs for five weeks prior to being placed in individual
metabolic cages for the sixth week of the study. All of the rats' feces were collected during
the final three days of the study. At the end of the sixth week of the study period the rats were
sacrificed by decapitation after a brief exposure to carbon dioxide gas. Trunk blood and the
livers were collected from each animal. The rest of the body was eviscerated and all visible
fat from the internal cavity was collected and weighed. The carcass was frozen for body

composition analysis at a later date.

Food and energy intake:

The amount of food ingested by the animals was monitored for the first five weeks of
the study and from these data the caloric intake was calculated. These data are presented in
Table 1 and Figures 1 and 2 as an average for each group +SD.

Table 1: Total food and caloric intake of 4 groups of rats during the first

5 weeks of the study (meantSD).
Group Total Food Ingested (g}  Calgric Intake (Kecal)
LF 779+40 2,970£154
LF-cyclodextrin 786187 2,978+332
HF 753£70 4,072+921
HF- 769107 3, 986560
cyclodextrin

There was no statistical difference amongst any of the groups with regards to the
amount (g) of food ingested. Due to the higher caloric content of the HF diet, rats in the 2 HF
groups consumed significantly more calories compared to that of the 2 LF fed groups. It
should be noted that caloric intake between the two HF groups or the two LF groups was not
affected by the ingestion of a-cyclodextrin. These data demonstrate that (1) all of the rats
were satiated by the amount of the food ingested, and (2) that if the a-cyclodextrin was
complexing a portion of the fat and thus preventing the fat from being digested by the rats,
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the rats were not consuming more food to compensate for it. There is no statistical difference

amongst the groups as it pertains to water consumption.

Body weight change:

Figure 1 illustrates the change in body weight of the four groups of growing rats
during the entire study period. As we have previously demonstrated (Jen Physiol Behav
42:551-556 (1988) and Jen et al. Int J Obesity 19:699-708 (1995) incorporated herein by
reference) those animals receiving the HF diet gained more weight than did those receiving
the LF diet. Interestingly Figure 3 demonstrates that those animals receiving diet comprising
a-cyclodextrin and fat at a ratio of 1:10 w/w gained weight at a slower rate relative to their
respective control groups. Although the control group on the HF diet appears to still be
gaining weight at a significant rate, the rate of weight gain of the other three groups appear to
have reached a plateau. In this example the animals fed the a-cyclodextrin/high fat diet
appear to have gained weight at nearly an identical rate as the animals receiving the low fat
diet (4% w/w fat) without a-cyclodextrin. Thus by adding a<yclodextrin to the diet the
animals wherein the amount of a-cyclodextrin is based on the amount of fat in the diet, in this
example 4% w/w a-cyclodextrin and 40% w/w fat, the rate of weight gain is significantly
inhibited. This is in sharp contrast to previous studies wherein a cyclodextrin composition
was added to rat diets did not exert an effect on the rate of weight gain until the percentage of
the cyclodextrin composition in the food was at least 58.5% w/w.

Body composition:

Body composition analysis reveals that adding a-cyclodextrin to the LF diet did not
affect body fat content. However, when a-cyclodextrin was added to the HF diet, it
significantly reduced body fat mass (LF: 48.3+2.4g;, LF<yclodextrin: 51%6.5g; HF:
71.345.8g; HF-cyclodextrin: 55.6+2.4g, meantSE). This implies that a-cyclodextrin is most
effective at reducing body fat when the dietary fat is high.

Stoichiometry:

Shimada et al. (Shimada et al. “Structure of inclusion complexes of cyclodextrins with
triglyceride at vegetable oil/water interface” J. Food Sci. 1992; 57(3):655-656) have reported
that two molecules of a-cyclodextrin complex with one free fatty acid (FFA) while Szejtli
(Szejtli J. “Utilization of cyclodextrins in industrial products and processes™ J. Mater. Chem.
1997;7:575-587) suggests that this phenomenon is dependent upon the chain length of the
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fatty acids and that it is possible for 3-4 molecules of a-cyclodextrin to complex with each of
the three fatty acids of a triglyceride molecule. These results suggest 9-12 molecules of a-
cyclodextrin would be required to completely complex one molecule of triglyceride. If this
were the case it would be difficult to imagine being able to feed enough of the a-cyclodextrin
to an animal in order to complex sufficient triglycerides to make a significant difference in
body weight as triglycerides and a-cyclodextrin have similar molecular weights. However,
from the data disclosed herein wherein e.g., a diet comprising 4% a-cyclodextrin and 4.10% fat
inhibits weight gain and reduces body fat mass, as the molecular weights are very similar, we
have calculated that one a-cyclodextrin molecule can complex approximately nine molecules
of triglyceride, the equivalent of 27 free fatty acids. Thus we can convert this directly to 1
gram of a-cyclodextrin complexes approximately 9 grams of triglyceride. Without wishing to
be bound by theory, the difference in the ratio of a-cyclodextrin molecules needed to
complex a triglyceride based on the disclosure of Shimads or Szejtli and the ratio of -
cyclodextrin to fat disclosed herein as forming complexes with fat suggest that the q-
cyclodextrin catalyzes the formation of large particles of triglyceride coated with a-
cyclodextrin in the form of a very stable micelle, thus reducing the bioavailability of the fats
in those particles. We have been able to demonstrate that when purified olive oil is premixed
with a-cyclodextrin the lipolytic activity of porcine pancreatic lipase is significantly reduced.
As these particles are formed in the midst of chyme, a very complex “soup”, the particles
may be analogous to lipoprotein particles of the blood stream. This would also explain why
the bacterial flora do not appear to be able to metabolize the a-cyclodextrin fat complexes
coming from the small intestine.

Fecal fat content:

Total lipid determinations were performed on the collected feces using standard
techniques Folch et al. J Biol. Chem 226: 497-509 (1957) incorporated by reference. The
results (Figure 4) indicate a significant increase in fecal fat in HF-cyclodextrin (p<0.05) but
not in LF-cyclodextrin fed rats. On average this increase was approximately 25%. These data
indicate that the a-cyclodextrin reduced the bioavailability of the fat by preventing the fat
from being absorbed when fat intake is high, and, furthermore, prevented it from being
metabolized by the intestinal flora of the animals' large bowel. The latter observation was
confirmed by visual inspection of the feces. All of the collected material appeared to be of
normal shape and consistency; there was no indication of diarrhea.
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Plasma glucose, cholesterol and triglyceride levels:

The plasma glucose, cholesterol and triglyceride concentrations were measured on all
of the sacrificed animals using standard clinical laboratory techniques as may be found in
Tietz Textbook of Clinical Chemistry, second edition. Burtis CA and Ashwood ER eds.,
W.B. Saunders Company A Division of Harcourt Brace & Company, 1994, Philadelphia
incorporated herein by reference. (Figure 5). On average the a-cyclodextrin appeared to have
decreased the plasma total cholesterol levels by about 10%. This decrease was not
statistically significant over this short study period; we expect that with longer feeding
period, cholesterol levels will continue to decline. The HDL cholesterol was also decreased
but by a lesser extent, approximately 6-8%. LDL cholesterol levels on all of the animals were
too low to measure reliably since in rats the majority of the cholesterol is carried in the HDL-
cholesterol fraction, and very little is carried in the LDL-cholesterol fraction. The triglyceride
levels were significantly reduced (p<0.05) by about 30% in the animals that received the a-
cyclodextrin. Glucose levels were not affected significantly by HF or a-cyclodextrin feeding
in contrast to the results reported in Japanese Patent application S60-94912 wherein the high
levels of cyclodextrins (19.5%, 39%, 58.5% or 78% w/w (D:total food) reduced blood
glucose significantly.

Insulin Resistance:

Increased insulin resistance, elevated blood triglycerides and reduced HDL
cholesterol levels are all the risk factors of Syndrome X. Insulin/glucose ratios as well as
triglyceride/HDL. ratios were calculated to provide indications about insulin resistance and
risk of Syndrome X. (Szejtli J. Mater. Chem, 1997;7:575-587 incorporated herein by
reference). Although, due to the short period of the study, HF feeding did not significantly
induce insulin resistance there did appear to be 2 trend in that direction. Similarly, the HF-
cyclodextrin animals showed a trend towards reduced insulin resistance. We expect based on
the human data presented below that when the feeding period is lengﬂ';ened insulin resistance
will become significant and that a-cyclodextrin may significantly reduce the insulin
resistance seen in HF fed rats. The reduction in triglyceride/HDL cholesterol ratios by a-
cyclodextrin indicated a significant decrease in the risk for Syndrome X.
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Leptin:

Leptin is a protein hormone with important effects in regulating body weight,
metabolism and reproductive function. Leptin is secreted predominantly by adipocytes,
supporting the idea that body weight is sensed as the total mass of fat in the body. Thus we
analyzed the plasma leptin levels in the animals fed the LF and HF diets + a-cyclodextrin

using standard techniques.

Figure 6 compares the plasma leptin values obtained from the four groups of rats
wherein leptin levels were determined by using an RIA rat leptin kit (Linco Research, St.
Charles, MO) following manufacturers instructions, incorporated here in by reference. The
amount of leptin present in the plasma of the HF rats (18.1+3.2ng/mL) is statistically higher
(p<0.001) than that of the LF rats (7.5+1.9ng/mL). The plasma leptin concentration of the
HF-cyclodextrin rats (9.6+1.8ng/mL) is not statistically different from the LF rats. As adipose
is the source tissue for leptin the data suggests that there is more body fat in the HF rats
relative to the other three groups. Since leptin reduces food intake and body weight, the
higher levels of leptin indicate a state of leptin resistance in these HF fed rats. However,
when a-cyclodextrin was added to the HF diet, rats consuming this diet had significantly
lower leptin levels. This demonstrates that body fat mass was reduced in HF-cyclodextrin
rats, and suggests leptin resistance in these rats is reduced. These results suggest that these
rats are more sensitive to the effects of leptin and therefore future weight regain may be more
difficult. When leptin per gram of adipose tissue was calculated, it was revealed that both
diet fat and a-cyclodextrin had independent effects on blood leptin levels (LF: 0.11:0.02
ng/mL/g of adipose tissue; LF-CD: 0.075:0.01; HF: 0.24:0.03; HF-CD: 0.17:0.03; diet
effect p<0.001; CD effect p<0.001). In rats fed the HF diet with added a-cyclodextrin, the
reduction in blood leptin level was more than that which can be accounted for by the
reduction of body fat mass. Therefore, a-cyclodextrin reduces blood leptin Jevels and
reduces leptin resistance in addition to that induced by reduced body weight/fat. Similar
results were obtained in human studies (see Example 4).

EXAMPLE 3: INITIAL CLINICAL DATA
Effect of a-cyclodextrin on serum triglyceride levels

To determine the effect of a-cyclodextrin on triglyceride levels, eight volunteers were
fed on two consccutive days a two-egg cheese (54g) omelet and a milkshake containing a
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total of 47g of fat after an overnight fast. On the first day the meal also contained
approximately Sg of a-cyclodextrin. Blood samples (10ml) from each volunteer taken via an
in-dwelling venous catheter immediately prior the meal (zero-time) and at 1, 2 and 3 hours
after the meal was consumed and were assayed for serum triglyceride levels. The zero-time
sample were used as the bascline to calculate the percentage change in blood serum
triglyceride levels of the buman volunteers at one, two and three hours. Figure 7 illustrates
the data collected from the volunteers. It is of note that the expected increase in serum
triglyceride levels is less when the a~cyclodextrin was mixed with the food than when it is
not present, although the difference failed to reach significance (p<0.08) due to Jarge
variation among the individuals and the small number of individuals included in this study.

Figure 7 also contains data from three of the volunteers who had partaken in an earlier
two-hour study with a smaller meal (denoted “*"). The earlier two hour study also
demonstrates that the change in triglyceride levels is less when a-cyclodextrin is included in

the meal.

Welght loss effects

To determine if a-cyclodextrin added to a high fat diet resulted in weight loss, a-
cylcodextrin was added to the high fat diet of a test subject, i.c., 2 50 year old male human
volunteer, five feet seven inches tall with an initial weight of 267 pounds. The a-
cyclodextrin was added to the subject’s diet in a proportion of one gram of a-cyclodextrin for
every ninc grams of fat that were estimated to be consumed by the subject. Figure 8
demonstrates the change in the body weight of the subject over a period of 200 days,
approximately 6 months. By 6 months the subject’s body weight was reduced by 32 pounds.
In addition to the weight loss, within the first two weeks of the study, the subject’s elevated
blood pressure fell to the point where he was forced to reduce his prescribed beta-blocker by
one-third. His blood triglycerides were also assayed during this time and his blood serum
triglyceride levels were decreased by 23% within the first month and 46% by the end of six
months. The effects of the a-cyclodextrin on various par;meters are set forth in Table 2.
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TABLE 2

Parameter Baseline 1 month | 6 months
Cholesterol {mmol/L) 4.76 4.76 40
HDL cholesterol 0.97 1.00 1.11
{mmol/L)
Cholesterol/LDL 4.91 4.76 4.41

| Triglycerides (mmol/L) 2.76 2.13 1.50
Insulin Resistance 2.85 2.13 1.35
Body Mass Index 39.17 37.27
Body Fat (%) 33.5 30.0
Waist (cm) 124 117
Hip (cm) 127 117
Dietary Energy Kcal/d 1,656 1,795
Total Fat (g/d) 112 103
Proportion fat (%) 60.9 51.7
Total Carbohydrate (g/d) 56 84
Proportion Carbohydrates 13.5 18.7
(%)
Total Protein (g/d) 106 133
Proportion Protein (%) 25.6 29.6

a-cyclodextrin was also added to the diet of two additional volunteers. The a-
cyclodextrin was added in a proportion such that each meal comprised about 2g of a-
cyclodextrin. Table 3 sets forth the effects of the a-cyclodextrin on reducing the levels of
cholesterol, LDL, cholesterol/HDL ratio and serum triglycerides. It is of note that both of
these volunteers, as well as the initial volunteer, had been and still were taking one of the
statin pharmaceuticals for lowering their blood serum cholesterol. All three volunteers were
taking different statins. In addition volunteer "FK" was taking 3g/d niacin which he reduced
by 50% in the first two weeks of the study because of the unpleasant side effects of this

medication.
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TABLE 3
Volunteer | Period Cholesterol | Cholestero/HDL | LDL TG
Months
FK 2.5 -18.5% -16.1% -25.6% -22.2%
JA 6 -10.2 -3.8 -15.0 -37.5%

EXAMPLE 4: INSULIN AND LEPTIN LEVELS

Blood samples were taken from the two additional subjects in Example 3 at various
timepoints and assayed for insulin levels and leptin levels by the method of Linco Research
(St. Charles, MO) using human insulin and leptin radioimmune assays.

The results of this analysis, presented in Table 4, demonstrate that the reduction in
levels of insulin and leptin is more than that which can be accounted for by the reduced body

weight.
Days on Body weight | Insulin Leptin
Table 4. diet (Ib/kg) (uU/ml) | (np/ml)
Subject 1 0 196/89.09 14 3.6
55 188/85.45 13 29
112 180/81.82 8 1.6
% decrease 3.0% 42.9% 55.6%
Subject 2 0 232/105.45 26 6.1
28 230/104.55 28 6.0
62 220.5/100.23 16 3.9
% decrease 5.0% 38.5% 36%
EXAMPLE 5

An eighteen month old, neutered male dog of unknown parentage having chronic
diarthea was de-wormed twice and placed on hypoallergenic food in an effort to control the
diarthea. However, the chronic diarthea was not alleviated and the dog stopped eating for a
day or two on two or three separate occasions.

The dog was then treated with a-cyclodextrin as follows: The dog was placed on a
diet comprising a teaspoon (2.5g) of a-cyclodextrin mixed with two cups dry food twice a
day for two and one-half weeks. Based on the fat content in the food, the ratio of a-
cyclodextrin to fat was about 1:9. The dog's chronic diarthea was eliminated during this
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period except for an acute episode of loose stools after a day of swimming in a river but the

stoo] has been formed ever since.

The dog was then fed an identical diet that did not comprise a-cyclodextrin for 4
days. The dog very quickly lost his appetite, self restricted his food intake by about one-half
and began eating grass, grass helps to bind his stool. The diarrhea returned.

a-cyclodextrin (5g) was then re-introduced into the dogs food and the diarrhea was

once again eliminated.

EXAMPLE 6: FOOD PRODUCTS

The amount of a-cyclodextrin incorporated into the foods of this invention is based on
the amount of fat contained in the food product. The following describes a variety of
conventional fat containing foods products wherein a-cyclodextrin has been added in
accordance with this invention. Table 5 sets forth the total weight of the food products and
the amounts of a-cyclodextrin, fat and carbohydrates in the products described in this

example compared to products described in other references.

A. Chocolate Chacolate Chip Espresso Cookies

260g pastry flour

758 cocoa powder

38g baking powder

2.8g salt

226g margarine

150g sugar

180ml (165g) molasses or brown sugar
28g a-cyclodextrin

5g vanilla extract

22g espresso (room temperature)
2 eggs

115g chocolate chips

The flour, cocoa, baking powder and salt were mixed tagether and then the margarine,
sugar, molasses (or brown sugar), a-cyclodextrin, vanilla and espresso were added to the
mixture. Lightly beaten eggs were stirred into the batter and the chocolate chips were folded
in. Large teaspoon-size dollops of the batter were placed on a lightly greased cookie sheet
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and then baked for about 15 minutes in a conventional oven or 10-12 minutes in a convection

oven preheated at 375°F. The caoked cookies were cooled on a wire rack.

Most blinded tasters found that the baked cookies were indistinguishable from those
prepared from the same recipe without the addition of the a-cyclodextrin. Those who
detected a difference preferred those that included the e-cyclodextrin as they were described
to be; richer, smoother, tastier and moister with a more pleasing texture in the mouth than the

cookies without the a-cyclodextrin.

B. Honey Oatmeal Cookies

42g butter

110g brown sugar
85g honey

1 egg

15g water

58g flour

2.5g salt

0.75g baking soda

81g rolled oats
4g  a-cyclodextrin

In a mixer, preferably with a paddle attachment, the wet ingredients, butter, brown
sugar, honey, egg and water, were mixed together. The remaining dry ingredients except for
the rolled oats, were sifted together into a bowl. The rolled oats were then added to the dry
ingredients. The wet and the dry ingredients were then mixed together and aliquots of the
batter were deposited onto a greased cookic sheet and baked for 12-15 minutes in a
conventional oven preheated to 350°F or 8-10 minutes in a convection oven. The cooked

cookies were cooled on a wire rack.

Most blinded tasters found that the baked cookies were indistinguishable from those
prepared from the same recipe without the addition of the a-cyclodextrin. Those who
detected a difference preferred those that included the a-cyclodextrin as they were described
to be; richer, smoother, tastier and moister with a more pleasing texture in the mouth than the

cookies without the a-cyclodextrin.

41



10

15

20

25

30

WO 2004016101 PCT/US2003/023291

C. Five Layer Bars

69g com flake crumbs

100g sugar

113g butter or margarine

115g chocolate chips

115g butterscotch chips

124g flaked coconut

63g chopped nuts

1can (l4oz, 400g) swectened condensed milk

36g a-cyclodextrin

Comn flake crumbs, sugar, melted butter and 18g a-cyclodextrin were mixed together
in a 13 x 9 x 2-inch baking pan, stir together. The mixture was pressed evenly and firmly in

bottom of pan to form a crust.

The chocolate chips, butterscotch chips, coconut, and chopped nuts were spread
evenly in layers over the crust and 14 oz (400g) of sweetened condensed milk mixed with
18g of x-cyclodextrin were poured evenly over the S layers and then baked at 350° F for 23
minutes or until lightly browned around edges. The product was cooled compietely and cut
into 24 pieces.

Most blinded tasters found that the baked bars were indistinguishable from those
prepared from the same recipe without the addition of the a-cyclodextrin. Those who
detected a difference preferred those that included the e-cyclodextrin as they were described
to be; richer, smoother, tastier, sweeter and moister with a more pleasing texture in the mouth
than the bars without the a-cyclodextrin. It is of note that sweetened condensed milk
undergoes a significant change upon mixing with a-cyclodextrin. Typically sweetened
condensed milk is very thick making it difficult to pour and is an unappealing off-white color.
Upon mixing with the a-cyclodextrin it becomes much smoother and more fluid in nature as

well as changing in appearance to a very bright white color.
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D. Macaroni with Cheese

98g  butter

29g flour

484g half and half cream
4g salt

0.53g ground white pepper
6g chili sauce

106g grated parmesan cheese
57g grated cheddar cheese
50g grated fontina cheese
50g grated gruyere cheese
450g macarom

3g  minced garlic

-+ 25g  fresh bread crumbs

3g seasoning
33g a-cyclodextrin
Yatsp seasoning

33g c-cyclodextrin

29g of flour and 33g of a-cyclodextrin were added to 56g of butter, melted and
cooked for 3 minutes. The half and half was added slowly to the melted butter and flour
mixture and then cooked with frequent stirring until thickened, about 4 to 5 minutes. The
mixture was removed from the heat and the salt, pepper, hot sauce and half of the grated
parmesan were added to the mixture and stirred until the cheese melted.

The macaroni was cooked in boiling water and the cooked macaroni was combined
with butter and the minced garlic. The cheese mixture was added to the macaroni. The
remaining cheeses were mixed and added to the macaroni mixture, the bread crumbs were
layered over the macaroni and cheese and baked for 40 to 45 minutes.

Blinded tasters.found that the food prepared with the a-cyclodextrin was creamier and
moister than the same food prepared without the a-cyclodextrin.

43

@



by

Table § Total Total Total | Added | 0-CDas% |aCDas % |a-CDas% |Kecal |fatwt /total | Keal CHO wt
welght, | CHO,g |fat,g | a-CD, g | total wt of CHO of fat fat wt (%) CHO (%) | /total wt
£ (%) (%)

Cheese omelet 162 5 30 35 22% 1% 11.7% 68% 18.5% 5% 3.1%

Peanut butter 342 8 16 20 5.9% 25% 12.5% 70% | 47% 15% 21.5%
tsp)

Meatloaf 1659 146 317 36 2.2% 24.7% 11.4% 69% |19.1% 14% 8.83%

Macaroni w/ 4 1586 395 293 33 2.1% 8.4% 11.3% 51% 18.5% 31% 24.9%

cheeses

Five layer bars 1241 702 292 35 2.8% 5.0% 12% 46% | 23.5% 49% 56.6%

French-apple 1365 295 112 10.5 0.8% 3.6% 9.4% 42.4% | 8.2% 49.6% 21.6%

bread pudding'

Honey oatmeal 492 308 48 35 0.7% 1.1% 1.3% 24% 9.8% 69% 62.6%

cookics

Chacolate 1020 556 231 28 2.8% 5.0% 12.2% 46% 22.7% 49% 54.5%

chocolate chip

expresso cookies

Biscotti 1323 870 108 12 0.9% 1.4% 11.1% 20% 8.2% N% 65.8%

Butter cake 470 170 141 S0(CD |106%(CD |294%(CD [355%(CD |64% |30% Nn% 36.2%

Japanese comp)® | comp)? comp)? comp)?

application $60- 32%aCD |88%a-CD |10.6%a-CD

94912

Chinese noodles | 1336 535 22.15 | 300(CD | 22.5% 56.1% (CD 1364% (CD | 7% 1.7% 12% 74.9%

Japanese comp)? | (comp)?, comp)?, comp)? (18.8%

application S60- 1.5%aCD |18.7%a-CD |454%a-CD frying)

94912

Biscuit 2015 1400 400 500 (CD | 24.8% (CD | 35.7%(CD 125% (CD 45% 119.9% 49% 69.5%

Japanese comp)’ | comp)* comp)’ comp)

application S60- 74%aCD |10.7%a-CD |37.5% o-CD

94912

Manitoba ROA 2A0 CA

'CD comp. = a mixture of cyclodextrins 'From Best Recipes This Side of Heaven Holy Trinity Anglican Church Cockbook Commitiee, Yorkton, Saskatchewan p.
172, Perksen Printers Ltd. Steinbach,

HI9I/F00T O
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A clear relationship exists between weight gain, obesity and a variety of pathologic
disorders, e.g., diabetes, insulin resistance, cardiovascular disease, elevated blood lipid levels,
sleep apnea, arthritis, certain types of cancer and elevated mortality rates (Solomon and
Manson, “Obesity and mortality: a review of the epidemiological data”. Am J Clin Nutr
1997;66:1044S-10508). The total health care and lost productivity costs for obesity-related
disorders reached $117 billion in 2000 (Overweight and obesity: At a glance. Office of the
Surgeon General, 2001). Changes in body mass index (BMI) are reported to precede onset of
diabetes (Resnick et al., “Relation of weight gain and weight loss on subsequent diabetes risk
in overweight adults” J Epidemiol Community Health 2000;54:596-602), and for every one
kg increase in body weight the prevalence of diabetes increases by 9% (Mokdad et al.
“Diabetes trends in the U.S.: 1990-1998". Diabetes Care 2000;23:1278-1283). Although type
I diabetes is associated with excess body weight, other metabolic abnormalities observed in
obesity may contribute to the onset of Type II diabetes. Obese individuals tend to be
hyperlipidemic, hyperinsulinemic and insulin resistant, all of which have been shown to
increase the risk of developing Type Il diabetes (Kissebah et al. Health risks of obesity. Med
Clin North Am 1989;73:111-138; Kreisberg et al., Insulin secretion in obesity. N Engl J Med
1967;276:314-319, and; Olefsky J. Insulin resistance and insulin action: an in vitro and in
vivo perspective. Diabetes 1981,30:148-162). Therefore, a reduction in the severity of any of
these abnormalities will also reduce the risk of developing Type II diabetes. The products of
this invention have organoleptic properties desired by consumers and also promote weight
loss and other health benefits.
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WE CLAIM

I. A consumable farinaceous food product comprising a-cyclodextrin and fat, wherein
said food product has a ratio of a-cyclodextrin to fat of 1:20 w/w to about 1:3 w/w of
said food product and wherein said food product comprises less than ahout 9% w/w

total cyclodextrin.

2. The consumable farinaceous food product of claim 1, comprising at least about 7% to

about 80% fat by caloric content.

3. The consumable farinaceous food product of claim 1 comprising less than about 6%

wi/w total cyclodextrin.

4. The consumable farinaceous food product of claim 1 wherein the food product is
cooked.

5. A consumable non-farinaceous food product comprising complexes of a-cyclodextrin
and fat, wherein said non-farinaceous food product has a ratio of a-cyclodextrin to fat
of 1:20 w/w to about 1:3 w/w of said food product.

6. The consumable non-farinaceous food product of claim 5§ wherein said non-

farinaceous food product is 2 dairy, meat or vegetable food product.

7. The consumable non-farinaceous food product of claim 6 comprising less than about
9% wiw total cyclodextrin.

8. The consumable non-farinaceous food product of claim 5 compnsing 5% to 50% fat

w/w.

9. A method for enhancing organoleptic properties of a fat containing consumable food
product comprising adding a-cyclodextrin to said fat containing food product siich
that the food product has a ratio of a-cyclodextrin to fat of about 1:20-1:3 w/w and
wherein said food product comprises less than about 9% w/w total cyclodextrin.

10. The method of claim 9, wherein the a-cyclodextrin is a substantially pure a-

cyclodextrin.
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The method of claim 9, wherein said consumable food product comprises about 7% to

about 80% fat by caloric content.

The method of claim 9, wherein the fat containing consumable food product is a

consumable farinaceous food product.

A method for reducing the bioavailability of a fat in a consumable fat containing food
product comprising determining the amount of fat in 2 consumable fat containing food
product and combining e-cyclodextrin with the consumable fat containing food
product such that the consumable fat containing food product comprises a ratio of a-
cyclodextrin to fat of about 1:20 to about 1:3 w/w wherein said a-cyclodextrin is not

removed from said food product prior to consumption.

The method of claim 13, whercin the consumable food product is a consumable
farinaceous food product.

The method of claim 13, wherein the consumable food product is a consumable dairy,
meat or vegetable product.

The method of claim 13 wherein the consumable food product comprises about 7% to
80% fat w/w by calorie content.

The metbod of claim 13 wherein the a-cyclodextrin is administered in the form of a
pill, tablet, powder, capsule, liquid or confection.

A method for increasing the level of high density lipoprotein (HDL) cholesterol in a
subject in need thereof comprising administering e-cyclodextrin to a subject in need

thereof in an amount sufficient to increase HDL levels,

The method of claims 18 wherein about 165mg to 1lg of a-cyclodextrin is
administered to said subject with a fat containing meal.

The method of claim 18, wherein said subject consumes about 100g fat per day.

The method of claim 18, wherein a-cyclodextrin is in an amount such that it is in a
ratio of 1:20 to about 1:3 of fat ingested daily by the subject
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The method of claim 18, wherein total cholesterol levels are not increased in said

subject.

The method of claim 18, wherein the a-cyclodextrin is administered in a form
selected from the group consisting of a tablet, powder, capsule, liquid and a

confection

The method of claim 18, wherein the a-cyclodextrin is administered to the subject in

the form of the consumable farinaceous food product of claim 1.

The method of claim 21 wherein about 500mg to 33g of a-cyclodextrin is
administered to the subject in need thereof daily to increase the level of high density

lipoprotein (HDL)

A method for reducing the cholestero/HDL ratio in a subject comprising
administering to a subject in need thereof an amount of a-cyclodextrin wherein the
amount of a-cyclodextrin administered to said subject and fat ingested daily by said
subject is in a ratio of about 1:20 to about 1:3 wiw.

The method of claim 26, wherein the a-cyclodextrin is administered in a form
selected from the group consisting of a tablet, powder, capsule, liquid and confection.

The method of claim 26, wherein the a-cyclodextrin is administered to the subject in
the form of the food product of claim 1.

The method of claim 26 wherein about 500mg to 33g of a-cyclodextrin is
administered to the subject in need thereof daily to reduce the cholestero/HDL ratio.

A method for promoting weight loss in a subject in need thereof comprising
administering to a subject in need thereof an amount of a-cyclodextrin wherein the
amount of a-cyclodextrin administered to said subject and the amount of ingested fat
said subject desires to prevent from being absorbed, are in a ratio of about 1:20 to
about 1:3 wiw.

The method of claim 30 wherein said subject consumes a daily diet comprising at
least 30% fat by caloric content.
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The method of claim 30, wherein the a-cyclodextrin is administered in the form of a

tablet, powder, capsule, liquid or confection

The method of claim 30, wherein the e-cyclodextrin is administered to the subject in

the form of the consumable farinaceious food product of claim 1.

The method of claim 30 wherein about 500mg to 33g of a-cyclodextrin is
administered to the subject in need thereof daily to promote weight loss.

A method of reducing triglyceride levels in a subject comprising administering to a
subject in need thereof an amount of a-cyclodextrin wherein the amount of a-
cyclodextrin administered to said subject and fat ingested daily by said subject is in a
ratio of about 1:20 to about 1:3 w/w.

The method of claim 35, wherein the a-cyclodextrin is administered in the form of a

tablet, powder, capsule, liquid or confection.

The method of claim 35, wherein the e-cyclodextrin is administered to the subject in

the form of the consumable farinaceous food product of claim 1.

The method of claim 35 wherein about 500mg to 33g of a-cyclodextrin is
administered to the subject in need thereof daily.

A method for reducing leptin levels, insulin levels or insulin resistance in a subject
comprising administering a-cyclodextrin to a subject in need thereof in an amount

sufficient to reduce leptin levels, insulin levels or insulin resistance in said subject.

The methad of claim 39, wherein the amount of a-cyclodextrin administered to said
subject and fat ingested daily by said subject is in a ratio of about 1:20 to about 1:3
wiw.

The method of claim 39, wherein the a-cyclodextrin is administered in the form of a

tablet, powder, capsule, liquid or confection.

The method of claim 39, wherein the a-cyclodextrin is administered to the subject in

the form of the consumable farinaceous food product of claim 1.
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The method of claim 39, wherein about 500mg to 33g of a-cyclodextrin is
administered to the subject in need thereof daily.

A method for reducing diarrhea in a subject comprising administering to a subject in

need thereof a-cyclodextrin in an amount sufficient to reduce diarrhea in said subject.

The method of claim 44 wherein said subject is a cholecystectomy subject or a patient

suffering from fat aggravated diarrhea.

The method of claim 44, wherein the a-cyclodextrin is administered in the form of the

consumable farinaceous food product of claim 1.

The method of claim 44 wherein the a-cyclodextrin is administered in the form of a

pill, capsule, wafer, tablet, powder, liquid or confection.

The method of claim 44, wherein about 500mg to 33g of a-cyclodextrin is
administered to the subject in need thereof daily.

The method of claim 44, wherein the amount of a-cyclodextrin administered to said
subject and fat ingested daily by said subject is in a ratio of about 1:20 to about 1:3
wiw.

The method of claim 18, wherein the a-cyclodextrin is administered to the subject in

the form of the consumable non-farinaceous food product of claim 5.

The method of claim 26 wherein the a-cyclodextrin is administered to the subject in

the form of the consumably non-farinaceous food product of claim 5.

The method of claim 30, wherein the a-cyclodextrin is administered to the subject in

the form of the consumable non-farinaceous food product of claim 5.

The method of claim 35, wherein the a-cyclodextrin is administered to the subject in

the form of the consumable non-farinaceous food product of claim 5.

The method of claim 39, wherein the a-cyclodextrin is administered to the subject in

the form of the consumable non-farinaceous food product claim 5.
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The method of claim 44, wherein the a-cyclodextrin is administered in the form of the

consumable non-farinaceious food product of claim 5.

The method of claim 44 wherein the consumable food product comprises about 20%

to 70% fat w/w or calories.

The method of claim 54 wherein the consumable food product comprises about 40%
to 70% fat w/w or calories.

The method of claim 44 wherein the subject is a mammal.

The method of claim 58 wherein the mammal is selected from the group consisting of

human, horse, cow, dog, and cat.

The method of claim 59 wherein the a-cyclodextrin is administered in the form of a
pet food.

A method for reducing the amount of time required to produce whipped cream
comprising adding c-cyclodextrin to cream during or prior to whipping said cream
wherein a-cyclodextrin is added in an amount sufficient to reduce the amount of time

required to produce whipped cream.
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COMPOSICIONES QUE COMPRENDEN UN UNIDOR DE GRASA
DIETETICA Y METODOS PARA SU USO

Esta solicitud reivindica prioridad en la Solicitud Provigional de Patente de los E.U.
Serie No. 60/486,440 presentada en Julio 14, 2003, la Serie No. 60/461,847 presentada en

Abril 11, 2003, y la Serie No. 60/404,366 presentada en Agosto 19, 2002, today
incorporadas en su totalidad en este, por referencia.

CAMPO DEL INVENTO

El invento se relaciona con productos consumibles, especificamente productos
consumibles que contienen grasa, comprendiendo a-ciclodextrina y los métodos para su uso.
El invento también se relaciona con métodos pama reducir la biodisponibilidad de grasas en
productos consumibles que contienen grasa y con métodos para aumentar las propiedades
organolépticas de productos consumibles que contienen grasa.

ANTECEDENTES DEL INVENTO

Los esfuerzos para controlar el peso del cuerpo a través de dietas, ejercicio y drogas
han encontrado solamente un éxito limitado. La obesidad en los E.U.A. continua siendo de
proporciones epidémicas. Fue estimado que en el 2000, mas del 64.5% de la poblacién adulta
de los EUA tenia sobrepeso o era obesa y que a lo largo de los E.U.A. 30.5% de Ia poblacién
era obesa (Flogal et al., JAMA 288: 1723-1727 (2002)). También parece haber una epidemia
de diabetis en los E.U.A. donde 7.3% de la poblacién de los E.U.A. es diabética (Mokdad
et al., JAMA 286: 1195-1200 (2001)). Mientras que los médicos aconsejan a sus pacientes
que luchan contra el aumento de peso, la obesidad y la diabetis, que ¢jerciten y que
administren la cantidad y calidad de la comida que comen, 1a evidencia sugiere que una gran
proporcién de la poblacién no pueden o no quieren hacer los grandes cambios en su estilo de
vida que pueden ser necesarios para disminuir su masa corporal.

Frecuentemente las estrategias recomendadas por los proveedores de cuidados de
satud de reducir y/o mantener el peso envuelven cambios en el estilo de vida y, en algunos
casos, el uso adicional de drogas o suplementos dietéticos. Los individuos que son capaces
de mantener la perdida de peso (definido como >10% por debajo del peso corporal inicial
después de un afio) generalmente adoptan todas o al menos una combinacién de estas
estrategias (McGuire et al, “Estrategias de comportamiento de individuos que han mantenido
perdida de peso a largo plazo™ Obes Res 7:334-341 (1999)). Sin embargo, a pesar de todos
los esfuerzos hechos por los individuos obesos y por los gobiemos, la tasa de éxito por
mantener e peso bajo es frustrantemente pequefia. Un meta-anélisis ha mostrado que Ia tasa
de &ito de la “cura propia” esta entre 9% y 43% después de un afio de seguimiento (Barlett
et al, “Es la prevalencia de exito y mantenimiento de la perdida de peso alta enla comunidad
en general que en una clinica de investigacién?” Obes Res 7:407-413 (1999)). El Registro
Nacional de Control de Peso ha reportado que 47% - 49% de los pecientes obesos
mantuvieron por lo menos 10% de perdida de peso después de un aflo y que 25% - 27% han
mantenido dicha cantidad de perdida de peso por 5 afios (McGuire et al., “La prevalencia del
mantenimiento de la perdida de peso entre los adultos americanos” Int J Obes Metab Disord
23:1314-1319 (1999)). Sin embargo, después de 5 - 15 afios, solamente ¢l 5% de los
pacientes obesos fueron capaces de mantener la perdida de peso (Drenick and Johnson,
“Reduccién de peso mediante el ayuno y semi-inanicién en la obesidad mérbida: seguirniento
a largo plazo”. Int. J. Obes. 2:25-34 (1978) y Sarlio-Lahteenkorva and Rissanen “Un estudio
descriptivo del mantenimiento de 1a perdida de peso: seguimiento a los 6 y 15 afios de adultos
inicialmente con sobrepeso” Int J Obes 24:116-125 (2000)).
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Tratamientos farmacéuticos han sido desarrollados para la obesidad pero su uso tiene
limitaciones. Actualmente solamente hay dos drogas antfiobesidad aprobadas por la
Administracién de Alimentos y Drogas (FDA), Orlistat y Sibutramine. Orlistat inhibe la
actividad lipasica pancreitica en el intestino delgado. La lipasa pancreitica rompe los
trigliceridos en éicidos grasos y monogliceridos, los que subsiguientemente son absorbidos por
el cuerpo. Entonces I inhibicién de la actividad lipasica efectivamente reduce Ia gbsorcion
de grasa. Sin embargo, si el paciente deja de seguir una dieta baja en grasas, la que es
recomendada mientras este bajo este medicamento, la grasa es metabolizada por las bacterias
intestinales y causa cambios osméticos y produccién de gases, lo que resulta en diarrea y
fiatulencia, efectos secundarios no placenteros de este medicamento. Entonces, aunque esta
droga puede inducir a una perdida modesta de peso y a un mejor mantenimiento del peso a
Ia sola dieta, a falta de cambios mayores en la dieta los efectos adversos del malestar
gastrointestinal, diarrea y flatulencia han limitado su uso (Heck et al., “Orlistet, un nuevo
inhibidor de la lipasa para la administracion de 1a obesidad”. Pharmacotherapy 20:270-279
(2000)).

La Sibutramine es una serotonina y norepineftina inhibidor retomador y reduce el
peso corporal al suprimir el apetito (Bray G., “Tratamiento de la obesidad con
medicamentos”. Rev. Endocr Metab Disord 2:403-418(2001). El FDA la ha aprobado, hasta
por dos afios, para el tratamiento de la obesidad. Sin embargo, la Sibutramine inhibe el
retomamiento de norepinefiina pudiendo entonces aumentar la presién sanguinea. Esta droga,
entonces, es contraindicada para uso en pacientes obesos (Bray 2001 supra and Sramek et
al, “Eficacia y seguridad de la Sibutramine para la perdida de peso en pacientes obesos con
hipertension bien controlada por agentes de bloqueo beta-adrenergico: placebo-controledo,
doblemente ciego, ensayo al azar” J Hum Hypertens 16:13-19 (2002)). Otros efectos
securdarios de la Sibutramine incluyen un aumento en las pulsaciones del corazbn, insomnio,
constipacién, dolor de cabeza, dolor abdominal etc. Para pacientes obesos normotensivos, la
Sibutramine, en combinacién con dieta y cambios de comportamiento, ha mostrado efectos
benéficos (Astrup and Toubro “Cuando, pare quien y como usar la Sibutramine?” Int J Obes
Relat Metab Disord 25 (supp 4):S2-S7 (2001), peroa la fecha no ha habido estudios humanos
que usaran solamente |a Stbutramine, es decir, sin algiin cambio en el estilo de vida Ademds,
en un estudio animal los efectos de la supresion del apetito de la Sibutramine gradualmente
sc ateuaron a lo largo de varios dias de administracion (Starck et al. “Regulacién del peso
corporal y composicion de la carcaza de la sibutramine en ratas” Obes Res 10:713-181
(2002)).

Los suplementos dietéticos han sido también usados para reducir el aumento de peso,
para mantener el peso, y paru tratar algunas de las anormalidades metabdlicas asociadas con
la obesidad. Por ejemplo, se ha demostrado que el acido graso 3 omega y el acido linolenico
reducen el aumento de peso y afectan los niveles de trigliceridos y/o la resistencia a le
insulina. Es sabido que los écidos grasos 3 omega reducen en humanos normales,
hiperlipidemicos y diabéticos, los niveles de lipidos en la sangre y se ha reportado que
reducen el peso corporal. Los pacientes diabéticos sin hiperlipidemia, alimentados con una
dieta que comprenda aceite de pescado, que es conocida como alta en acido gmso 3 omega,
no mostraron niveles reducidos de lipido en la sangre, a pesar de que disminuyo su presién
sanguinea. Sin embargo, los pacientes diabéticos que tienen hiperlipidemia redujeron
significativamente los niveles de trigliceridos en la sangre y redujeron la presién sanguinea
después de ser alimentados con aceite de pescado acido graso 3 omega (Kasmin et al. J. Clin
Endocrinol Metab 67:1-5 (1988)). Los efectos de dietas dadas a ratas Zucker genéticamente
obesas, y a sus contrapartes mas delgadas, que comprende aceite de pescado, demostrd que
tanto las raias obesas como las normales tuvieron una reduccién en el peso corporal y en los
niveles de lipidos en Ia sangre, segiin comparadas con los controles (Jen et al., Nutrition
Research 9:1217-1228 (1989). Una dieta alta en grasa, con aceite de pescado, indujoa la
menor cantidad de sumento de peso y resistencia a la insulina, en comparacién con una dieta
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alta en grasas hecha con otras clases de aceites (Pelizzon et al., Obesity Res. 10:947-955
(2002)). Los écidos grasos 3 Omega también parecen afectar benéficamente la resistencia
a la insulina. Las ratas alimentadas con dietas altas en grasa, comprendiendo aceite de
pescado, tuvieron menos resistencia a la insuling que las ratas alimentadas con dietas que
comprendian otros aceites, e.g. manteca, aceite de maiz o trigliceridos de la cadena media
(Hill et al. Int. J. Obesity, 17:223-236 (1993)).

El acido linolenico adicionado a las dictas también a mostrado que reduce el contenido
de grasa corporal y que facilita en el higado el acido graso f-oxidacién (Takada et al., J. Nutr.
124:469-474 (1994). En ratas de edad alimentadas con dietas hechas con varios dicidos
grasos, i.e., acido a-linolenico (n-3 PUFA) o acido gama linolestico (n-6 PUFA) (10% w/w)
adicionado con colesterol, por 15 semanas, se encontrd que tanto las dietas linolenicas a-
y gama inhibieron & aumento en el total de colesterol en la sangre, los niveles do colesterol
VLDL+IDL+LDL de las ratas cuando fueron alimentadas con dietas altas en colesterol
(Fukushima et al. Lipids 36:261-266 (2001)). Resultados similares fueron encontrados para
ratas obesas Zucker, las que tuvieron una dismimicién en el aumento de peso y grasa
corporal cuando diariamente rellenadas con acido linolenico gama (Phinney et al. Metabolism
42:1127-1140 (1993)). En humanos, la mezcls de n-3 PUFA y acido gama linolenico también
altero favorablemente los lipidos sanguineos y los perfiles de écidos grasos en las mujeres,
después de su administracién por mas o menos 28 dias (Laidlaw and Holub, Am. J. Clin.
Nutr. 77:37-42 (2003)).

Los cambios en el estilo de vida para procurar la perdida de peso y otros efectos
benéficos a la salud incluyen e.g. un aumento en la actividad fisica; consumos con menos
calorias y dietas con menos grasas. Los Estados Unidos han visto una gradual reduccién del
porcentaje de consumos de grasas dietéticas, de 43.7% en 1965 a 33.1% en 1995 (Kennedy
et al., “Consumo de grasa en la dicta en Ia poblacién de los E.U.” J. AM Coll Nutr 18:207-
212 (1999)), sin embargo, el promedio de calorias consumidas ha sumentado en forma
superior al aumento en el consumo de grasa. Entonces, a pesar que el porcentaje de consumo
de grasa dietética ha dismimuido, el total de consumo de grasa ha aumentado desde 1995 a
100.6 g (hombres). Debido a !a relativa facilidad con que la grasa dietética es convertida en
tejido adiposo, una dieta alta en grasas conlleva a un aumento elevado de peso cuando al ser
comparado con una dieta baja en grasas, a pesar de es comparable el consumo de calorias.
Se ha reportado que este fen6meno ocurre tanto en humanos como en ratas (Astrup et al.,
“La obesidad como una adaptacion a una dieta alta en grasa: evidencia de un estudio de
secciones cruzadas”™ Am J Clin Nutr; 59-350-355 (1994)); (Jen “Efectos de la composicién
de la dieta en el consumo alimenticio y composicion de Ia carcaza en ratas” Physiol Behav
42:551-556 (1988) and; Jen et el, “El ciclismo a largo plazo reduce el peso corporal y la masa
libre de grasa, pero no la masa de grasa en las ratas Wistar hembras” Int J Obesity 19:699-708
(1995)).

Varios alimentos, bajos en grasa y/o bajos en calorias, han sido desarrollados en un
esfuerzo para procurar la perdida de peso o inhibir el aumento de peso. Muchos alimentos
“bajos en grasa” son preparados mediante una disminucién del porcentsje de grasa pero el
porcentaje de carbohidratos de los alimentos es aumentado, pera hacer que los alimentos sean
mas agradables al paladar, compensando asi la perdida de sabor y textura ocasionada por
la grasa. El aumentsr la cantidad de carbohidratos, e.g., azucares, en los alimentos
frecuentemente hacen de los alimentos “bajos en grasa” pero el contenido calérico puede no
reducirse y en muchas ocasiones es realmente aumentado. Muchos alimentos bajos en calorias
son simplemente preparados reemplazando los componentes caléricos del alimento con un
Dlenado no caldrico, e.g., una fibra dietética. Sin embargo, el reemplazar partes significantes
de carbohidratos con llenados de fibras frecuentemente altera el sabor y textura del alimento,
haciendo del alimento, para algunos consumidores, menos sabroso al paladar. Ademas, el
consumo de altas cantidades de fibra dietética frecuentemente tiene efectos Iaterales adversos
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como, e.g., flatulencia, y una dieta que comprende mas de mas o menos 60 g de fibra puede
resultar en deficiencias de calcio, hierro, zinc y en un mayor riesgo de obstruccitn intestinal.
Mientras que las dietas altas en fibra, que comprenden aproximadamente 25-35 g/d, son
reconocidas por tener efectos benéficos, e.g., reduccidn de los trigliceridos en la sangre y de
los niveles de colesterol, muchas personas no deben consumir altos niveles de fibra, e.g., los
ancianos, los niflos en crecimiento y aquellos que sufren de condiciones medicas particulares,
e.g., diverticulitis aguda o subaguda y las fases agudas de ciertas condiciones inflamatorias
del intestino, e.g., colitis ulcerativa o enfermedad de Crohn. Después de que algumos tipos de
cirugia intestinal, e.g., colostomia o ileostomia, una dieta baja en fibra, dieta de bajos residuos
s usada como transicién a una dieta reguler y es preferida. Entonces es deseable desarrollar
un producto alimenticio que tenga el sabor y la textura deseada por los consumidores, pero
que también reduzca el aumento de peso, los trigliceridos de la sangre y los niveles de
colesterol y que no sea necesariamente alta en fibra.

Las ciclodextrinas son una familia de polimeros ciclicos de glucosa producidos por
digestién enzimética de almidén de maiz, con una ciclodextrina gliceriltransferase. La «-, B-
y clicodextrine-y contienen 6, 7 y 8 moléculas de glicosa y toman una conformacién de
cono toroido o truncado en solucidn acuosa. Las moléculas tienen un interior hidrofobico y
un exterior hidrofolico, formando un poro interno. Los diferentes largos de polimeros dan
diferentes tamafios de poros.

Las propiedades inicas de f y ciclodextrinas-y han sido explotadas en una variedad
de campos. Por e¢jemplo, han sido usadas para estabilizar y solubilizar medicamentos y
también para aumentar los sabores de la comida. Mientras que el § y ciclodextrinas-y han
enconirado un uso considerable en las industrias farmacéutica y de alimentos, la a-
ciclodextrina ha encontrado relativamente poco uso en estas industrias debido a su pequefio
tamafio de poros asi como al hecho de que no parece ser metabolizado por la amilace
pancredtica o flora intestinal (Suzuki y Sato, “Significado nutricional de las ciclodextrinas:
indigestibilidad y efecto hipolipemico de la a-ciclodextrina™ J Nutr Sci Vitaminol (Tokyo)
1985;31:209-223), eumque este (iltimo aspecto ha sido disputado por uno de los productores
del material (Antlsperger G SG. “Comparacion toxicolégica de las ciclodextrinas™ presentado
en el 8 Simposio Internacional de Ciclodextrine en Budapest 1996:1-7). La a-ciclodextrina
reine eficientemente 4cidos libres de grasa (FFA) en solucién (McGowan et al. “Un método
juntado con peroxidase para la determinacién calorimétrica de los trigliceridos en el suero
de la sangre” Clin. Chem. 29(3):538-542 (1983)), y ha sido usada para eliminar la turbiedad
causada por el FFA en un numero de re-agentes de diagnostico clinico (Morgan, Artiss and
Zak “Un estudio de turbicidad en especimenes de hipertrigliceridemicos™ Microchem. J.
64:147-154 (2000)). La a-ciclodextrina también ha sido usada para la remocién especifica
y selectiva de dcidos grasos libres de aceite para cocinar usado (US patent No. 5,650,950).

Estudios previos muestran que la a-ciclodextrina es esencialmemente indigerible y
puede causer efecto en el aumento de peso solamente si excede mas 0 menos 20% del total
de alimentos consumidos, segin determinado en un modelo de rata. La solicitud japonesa de
patente IP 05-298849 (Publ. No. 07115934) ensays los efectos del acido linolenico y 1a a-
ciclodextrina en el aumento de peso en las ratas. Esta solicitud reporta que las ratas
alimentadas con dietas que comprenden bien 1634 de a-ciclodextring o 1% de acido linolenico
aumentaron de peso aproximadamente lo mismo que las ratas alimentadas con una dieta
controlada. En contraste, esta solicitud japonesa revela que las ratas alimentadas con dietas
que comprenden una combinacién de 14% de a-ciclodextrina y 2% de acido linolenico
tuvieron una disminucion significativa de peso. La solicitud japonesa de patente S60-149752
también analiza el efecto del acido linolenico en combinacién con la a-ciclodextrina en el
aumento de peso en ratas. Esta solicitud reporta que la dieta que comprende 14% w/w a-
ciclodextrina tuvo poco efecto en el sumento de peso de las ratas mientras que la
combinacitn de 14% w/w de a-ciclodextrina y de 0.5% w/w de acido linolenico produjo una
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disminucitn significativa de peso. La solicitud japonesa de patente H5-298850 analiza los
efectos de dietas que comprenden acido linolenico (1.5 - 2% w/w) y a-ciclodextrina (14%
w/w) yun elemento de cebada verde. Esta solicitud reporta que las dietas que comprenden
14% w/w de a-ciclodextrina en combinacién con 1.5 - 2% de acido linolenico tan solo
producen una pequefia disminucién en el peso corporal mientras que la adicién de un
elemento de cebada verde al acido linolenico y de ciclodextring resulta en una disminucién
significativa en el sumento de peso. Esta solicitud no reporta los efectos de las dietas que
solo comprenden a-ciclodextrina como componente adicional. Ninguna de estas solicitudes
muestra el contenido de grasa de las dietas y ensefian la importancia de los ingredientes
adicionales y/o 1a inefectividad de la sola a-ciclodextrina.

La solicitud japonesa de patente H4-333575 suplementa la dieta de las ratas con
cantidades totales especificas de acido linolenico y/o a-ciclodextrina y/o hidolisato de peptona
mediante la introduccién a las ratas con composiciones de almidén de trigo que comprende
bien 0.9% w/w de acido linolenico solamente, 9% w/w de a-ciclodextrina solamente, o 10%
w/w de una composicién de hidrolitos de bajo peso molecular do una proteina de mayor peso
molecular, o con composiciones que comprenden combinaciones de los tres componentes.
El contenido de grasa de las dietas no fue descrito. Solamente las dietas que contenfan una
combinacién de acido linolenico, a-ciclodextrina y un hidrolisato de peptona mostraron un
cambio significativo en el aumento de peso de las ratas, en el tiempo.

La soficitud japonesa JP05-113603 (Publ. No. 08187060 y JP05-164024 (Publ. No.
06343419) ensaya e efecto de una mezcla de mas o menos 15% de a-ciclodextrina y 1.5%
de acido linolenico en el aumento de peso en humanos. Estas solicitudes evidencian que los
sujetos que ingieren las composiciones de  a-ciclodextrina/acido linolenico en una cantidad
basade en su peso corporul, de tal manera que la dosis diaria de la composicién mas o0 menos
fuera de 0.015 g/kg peso corporal, tres veces al dis, lo que es 1.37 g/91 kg (200Ib)
individuales, tres veces al dia, que corresponde a 4.11 g de la composicién total por dia o
0.62 g de a-ciclodextrina por dia (0.21 g/comida) y 0. 068 g de acido linolenico por dia
(0.023 g/comida), muesira un aumento significativo en la perdida de peso segiin comparado
con sujetos que no ingirieron esa combinacién. Sin embargo, estas solicitudes no ensayaron
el efecto de la sola a-ciclodextrina o del solo acido linolenico ni mostraron el contenido graso
de las dietas. Es bien sabido que el acido linolenico dismimye el peso y el aumento de grasa
tanto por los estudios de animales como de lumanos (Jen. Et al., Nutri. Res 9:1217-1228
(1989) y Takadsa et al., J. Nutri 124:469-474 (1994) y Couet et al. J. Obes. 21:637-643
(1997)) y es probable que sea el componente que realmente promovid la disminucién de peso
observada en estas solicitudes.

La Patente U.S. 4,880,573 revela un proceso para climinar el colesterol de la
sustancias grasas de origen animal, e.g. manteca de cerdo, sebo o mantequilla. El proceso
combina P-ciclodextrina con la sustancia grasa licuifificada bajo una stmésfera no oxidante
para posteriormente remover los complejos de colesterol y de ciclodextrina, dejando una
sustancia grasa libre de ciclodextrina y con un reducido contenido de colesterol.

La Patente U.S. 5,189,149 revela el uso de complejos de ciclodexivinas y de écidos
grasos de cadena largs, sus sales y éster, incluso de glicéridos de aceite de pescado y de
vegetales, para entregar a un sujeto écidos grasos de cadena larga  y evitar las caracteristicas
untuosas asociadas con los glicéridos de aceite de pescado y de vegetales y su sabor y olor
no placentero.

La Patente U.S. 5,232,725 relata el proceso para reducir el colesterol y los dcidos
libres grasos en un material que contenga grasa, e.g., crema fresca, mediante la combinacién
de agua, material contentivo de grasa, y ciclodextrina, bajo condiciones adecuadas pera
formar una emulsién “fina”, tipo aceite en agua, que facilita la formacién de complejos de
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ciclodextrina y de colesterol o écidos grasos libres. Los complejos son entonces separados
mecénicamente para producir un material contentivo de grasa con reducidos niveles de
colesterol y de dcidos grasos libres. La U.S. 5,232,725 no describe un producto alimenticio
que comprenda complejos de triglicerido y de a-ciclodextrina, donde la biodisponibilidad de
la grusa en el producto alimenticio sea dismimiida, como aparece descrito en este.

La Patente U.S. 5,560,950 relata un proceso para reducir el contenido de acido graso
libre en un aceite usado medianie la mezcla del aceite usado con ciclodextrina,
preferiblemente con un absorbente, e.g. silice, bajo condiciones que formen aglomerados de
ciclodextrina/absorbente écidos grasos, y entonces remover los aglomerados de ciclodextrina
del aceite. El proceso produce un aceite que es libre de ciclodextrina y que tiene niveles
reducidos de &cidos grasos libres.

La Patente US 5,571,554 se relaciona con un proceso pars reducir los trigliceridos
cn una clara de huevo mediante Ia preparacién de una mezcia de yema de buevo con agus,
0 una solucién salada, y combinar la mezcla con una ciclodextrina y después remover la
ciclodextrina y el agua adicionada, o la solucion salada. El proceso produce un producto de
yema de huevo libre de ciclodextrina, con bejos niveles de trigliceridos.

La Patente US 5,738,898 se relaciona con un proceso para reducir el colesterol en la
yema de huevo mediante la preparacién de una mezcla de yema de huevo, agua y
ciclodextrina, a un pH entre 7.5 y 12. Los complejos de ciclodextrina colesterol son
removidos y el pH es ajustado a pH 6-7. El proceso produce un producto de yema de huevo
libre de ciclodextrina, con un bajo colesterol.

Muchos consumidores, incluyendo individuos obesos, parecen tener preferencia por
los alimentos que tienen un alto contenido de grasa (Mela and Sacchetti, “Preferencias
sensoriales a las grasas: relacién con la composicién de la dieta y el cuerpo” Am J Clin Nutr
1991,53:908-915). Entones, para muchos individuos es muy dificil, especialmente para
individuos obesos, reducir su absorcidn de grasa para disminuir su peso corporal y los
efectos adversos a 1a salud asociados con el aumento de peso. Entonces, es sumamente
deseable una sustancia que reduzca la absorcitn de gresa dietética sin los efectos secundarios
adversos de los actuales medicamentos. Tal sustancia tendria beneficios significativos para
1a salud al disminuir la obesidad y los desordenes relacionados con ella, tales como diabetis
Tipo II (NIDDM). Seria deseable desarrollar un producto alimenticio que promueva la
perdida de peso, reduzca los niveles de Epidos, y reduzca los sintomas de los otros desordenes
asociados con el aumento de peso/obesidad, y que sin embargo tenga propiedades
organolépticas desesbles. En este se describen productos consumibles contentivos de grasa
que tienen las propiedades organolépticas, tales como sabor, textura y bumedad, que los
consumidores desean, y que también promueve la perdida de peso y otros beneficios para
la salud.

RESUMEN DEL INVENTO

Este invento se relaciona con un producto elimenticio consumible contetentivo de
grasa, que comprende a-ciclodextrina y grasa, donde la tasa de a-ciclodextrina a grasa es
mas 0 menos de 1:20 w/w - 1.3 w/w. Preferiblemente la tasa de e-ciclodextrina a grasa es
mas 0 menos de 1:13 w/w - 1:5 w/w, y mas preferiblemente Ia tasa de a-ciclodextrina a grasa
es de mas o menos de 1.9 w/w. El total de ciclodextrina en los alimentos de este invento es
menor que mas o menos 9-10% w/w, preferiblemente menor que mas o menos 6% y mas
preferiblemente menor que 3% w/w, y particularmente, en el caso productos alimenticios
harinosos consumibles contentivos de grasa de este invento 1a cantidad total de ciclodextrins
¢s menor que mas o menos 3% w/w. Preferiblemente los productos alimenticios con
contenido graso de este invento comprenden, por contenido calérico, mas 0 menos 7% hasta
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mas 0 menos 80% de grasa, preferiblemente mas 0 menos 20% a mas 0 menos 70% de grasa,
mas preferiblements mas 0 menos 40% a mas o menos 70% de grasa, o por peso, 5% a mas
o menos 50% w/w de grasa, preferiblemente mas o menos 5-30% w/w de grasa, y mas
preferiblemente mas o menos 7-25% w/w/ de grasa. “Grasa”, segiin definido en este, son
trigliceridos. Las ciclodextrinas ﬁewmmmmvmd:dasemmmdudea,ﬂ- Y-
ciclodextrina y de n-dextrina. Preferiblemente la composicién a-ciclodextrine que puede ser
usada en los productos y métodos de este invento, es sustancialmente a-ciclodextrina pura,
comprendiendo por lo menos 95% de a-ciclodextrina, preferiblemente por lo menos 98%
de a-aclodextrina. La a-ciclodextrina en los alimentos, en este, puede suministrar una fuente
de fibra ademas de sus efectos benéficos adicionales . Los productos consumibles pueden ser
un producto alimenticio harinoso o un producto alimenticio no harinoso, e.g. un producto de
la leche, un producto vegetal preparado, o un producto de came preparado, e.g. producto
alimenticio preparado de res, cordero, cerdo, aves o mariscos. Los productos alimenticios
consumibles de este invento son adecuados para el consumo por mamiferos, e.g., ratones,
ratas, gatos, perros y humanos, pero preferiblemente por humanos.

La ciclodextrina ha sido anteriormente usada en métodos para reducir los niveles de
dcidos grasos libres, colesterol o trigliceridos en productos alimenticios, pero en contraste
con los productos alimenticios de este invento, ¢s0s métodos producen productos que son
esencialmente libres de ciclodextrina y que tienen bajos niveles de dcidos grasos libres,
colesterol y trigliceridos, segiin comparados con productos alimenticios similares que no han
sido tratados. Si ensayados por bomba calorimetrica, los productos producidos con estos
métodos tendrén un menor contenido calérico debido a los reducidos niveles de colesterol y
de trigliceridos. Los productos alimenticios consumibles de este invento comprenden a-
ciclodextrina y no tienen niveles bajos de dcidos grasos, colesterol o trigliceridos, segin
comparados con productos similares, sin adicionarles a-ciclodextrina. Como tales, los
productos consumibles de este invento no tienen un nivel calérico sustancialmente reducido,
como ensayado por bombe calorimétrica, segim comparados con productos similares que no
contienen a-ciclodextrina, y sin embargo los productos alimenticios de este invento inhiben
Ia tasa de sumento de peso, promueven la perdida de peso, y suministran otros beneficios
para la salud. Entonces e producto alimenticio consumible de este invento es un producto de

dieta que inhibe Ia tasa de aumento de peso, que promueve la perdida de peso, y que
suministra otros beneficios para Ia salud.

Shimada et al. (Shimada et al. “Estructura de la inclusién de uniones de ciclodextrinas
con trigliceridos en | interfhse con aceste/agua vegetal” J. Food Sci. 1992; 57(3):655-656)
reporto dos moléculas de a-ciclodextrina reunidas con un grupo acido graso (FFA), mientras
que Szejtli (Szejtli J. “Utilizacién de ciclodextrinas en productos y procesos industriales” J.
Mater. Chem, 1997, 7:575-587) sugiere que este fenémeno depende del largo de s cadena
de los dcidos grasos, y que es posible que 3 - 4 moléculas de a-ciclodextrina se unan con
cada uno de los tres dcidos grasos de una molécula triglicerida, lo que sugiere que 9-12
moléculas de a-ciclodextrina serén necesarias para completamente unir una molécula de
triglicerido. Si este fuera el caso, seria dificil imaginarse el poder dar suficiente a-ciclodextrina
a un animal para unir cantidades suficientes de trigliceridos que lleven a una significativa
diferencia en &l peso corporal.

Ambos Suzuki et al. Y Kaewprasert et al. infra reportan que una sola composicién
de ciclodextrina mezclada con un alimento no promueve una significativa perdida de peso,
aun en concentraciones de 20% w/w del total de consumo dietético. Especialmente, Suzuki
et al., Denpun Kagalku 30(2):240-246 (1983) analizo los efectos de una dieta, que comprenda
20% de ciclodextrina, en el aumento de peso de ratas, y report6 que no habis diferencias en
¢l aumento de peso de rutes alimentadas en un 20% con una dieta de ciclodextrina y aquellas
alimentadas con una dieta en un 20% de harinas. Similarmente, Kaewprasert et al., J Nutri.
Sci. Vitaminol 47:335-339 (2001) reportd que el aumento de peso corporal en ratas
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alimentadas con una dieta de 5% a-ciclodextrina no file significativamente diferente al de
ratas alimentadas con una dieta controlada. Kaewprasert revela una dieta que comprende
ciclodextrina y grasa a una tasa de 1:1.4. Suzuki no discutié el contenido graso de las dietas
experimentales o revelé la tasa de la ciclodextrina a la grasa en la dieta. Este efecto de
cantidades relativamente grandes de ciclodextrina fue también anotado en la solicitud
Jeponesa 560-094912. La S60-094912 sugiere que la ciclodextrina puede inhibir la tasa de
aumento de peso y disminuir la grasa neutra (triacigliceridos) en el higado y el plasma, pero
solamente si la ciclodextrina es administrada a niveles de 20% w/w o mas. Si la a-
ciclodextrina es menor a 20% del total de Ia dieta consumida, la $60-094912 reporta que no
hay una diferencia significativa en la perdida de peso, segin comparada con una dieta
controlada. Similarmente, Suzuki y Sato, J. Nuiri. Sci. Vitaminol 31:209-223 (1985)
reportan que las ratas alimentadas con dietas que comprenden una mezcla de n-dextrina y de
a-, B- y y-ciclodextrinas (50:30:15:5% w/w) solamente mostraron una perdida de peso
sustancialmente diferente a 1z del grupo controlado cuando por lo menos 58.5% w/w de la
dieta consistia en una mezcla de ciclodextrina. En contraste, hemos encontrado que una
perdida significativa de peso puede ser obtenida en sujetos con niveles mucho mas bejos de
a-ciclodextrina si los sujetos estin consumiendo dietas contentivas de grasas y las tasa de
a-ciclodextrina ingerida & grasa ingerida en la dieta es suficiente para formar complejos de
grasa y ciclodextrina. Naturalmente el cuerpo forma una emulsién fina de grasa en el agua,
la quo es necesaria para que la lipasa catalice Ia hidrélisis de la grasa. Sin querer estar atado
por la teoria, el invento descrito en este altera este proceso mediante Ia formacién de largos
complejos de a-ciclodextrina y de grasa, de tal manera que la lipasa no pueda actuar en la
grasa_ Entonces la grasa de los productos alimenticios contentivos de grasa de este invento
no esta biodisponible porque esta en forma de complejos a-ciclodextrina/grasa que son
resistentes a la actividad de la lipasa.

Los niveles de ciclodextrina en los alimentos de este invento son mucho mas bajos &
los niveles que en S60-94912 y Suzuki y Sato (J. Nutri Sci Vitaminol 1985 supra) se indican
como necesarios para la perdida de peso. El total de ciclodextrina en los alimentos de este
invento es menor que mas o menos 9% w/w preferiblemente menos que mas o menos 6%
w/w, y mas preferiblemente menos que 3%, especislmente en el caso de los productos
harinosos alimenticios consumibles de este invento. Los sujetos alimentados con una dieta que
comprende los alimentos que contienen e-ciclodextrina de este invento, preferiblemente
aquellos que comprenden las cantidades de a-ciclodextrina revelada en este y donde la tasa
de a-ciclodextrina a grasa esta dentro de las tasas mostradas en este, muestran inter alia
perdida de peso, aumento en los niveles HDL y una reduccién en los trigliceridos de la sangre.

Sin querer estar atados por la teoris, los resultados presentados en este sugieren que
la a-ciclodextrina es especialmente adecuada para reunir grasa en una composicion alimenticia
reduciendo entonces la biodisponibilidad de 1a grasa. Mediante la ingestién de a-ciclodextrina
en cantidad apropiada con una comida contentiva de grasa, o poco antes o después de ingerir
un alimento contentivo de grasa, un sujeto puede reunir la grasa ingerida e inhibir su
absorcién por el cuerpo. La cantidad de a-ciclodextrina debe ser suficiente para formar
uniones con la grasa reduciendo entonces la biodisponibilidad de la grasa, preferiblemente la
cantidad de a-ciclodextrina es suficiente para obtener una tasa de a-ciclodextrina a grasa de
1:20 a 1:3, preferiblemente 1:13 a 1:5 y mas preferiblemente mas o menos 1:9 de tal manera
que las uniones de grasa y ciclodextrina se formen. Sin querer estar atados por la teoria, es
1a reduccidn en la biodisponibilidad de la grasa ingerida (la cantidad de grasa ingerida que es
absorbida y esta entonces disponible al cuerpo para su uso) que resulta en e.g., la perdida de
peso observado, el aumento en el colesterol HDL, dismimucién de los niveles de leptina y una
disminucién en los niveles de trigliceridos en el suero de la sangre.

Este invento también se relaciona con los métodos para unir las grasas contenidas en
un producto alimenticio ingerido, especialmente un producto alimenticio alto en grasa,
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reduciendo entonces la biodisponibilidad de la grasa ingerida. El método comprende ingerir
una cantidad de a-ciclodextring con un producto alimenticio de tal manera que la tasa de a-
ciclodextrina a grasa sea mas 0 menos de 1:20 a mas o menos 1:3 w/w preferiblemente mas
o menos 1:13 a mas o0 menos 1:5 w/w mas preferiblemente mas o menos 1:9 w/w. La a-
ciclodextrina puede ser ingerida antes, concurrentemente o subsecuentemente a la ingestién
del producto alimenticio. A tales tasas la grasa es unida con la a-ciclodextring y la
biodisponibilidad de la grasa ingerida es reducida. Altemativamente la a-ciclodextrina puede
ser combinada con el producto alimenticio con anterioridad a su consumo en una cantidad tal
que |a tasa de a-ciclodextrina a grasa en el producto alimenticio ingerido sea mas 0 menos
de 1:20 a mas 0 menos de 1:3 w/w w/w preferiblemente mas 0 menos de 1:13 a mas o menos
de 1.5 w/w mas preferiblemente mas 0 menos de 1:9 w/w y el producto alimenticio que

comprenda la a-ciclodextrina y la grasa es ingerido.

Este invento también se relaciona con los métodos para producir un producto
alimenticio contentivo de grasa con biodisponibilidad reducida mediante la formacién de
uniones de a-ciclodextrina y grasa en el producto alimenticio, especialmente un producto
alimenticio alto en grasa. El método comprende combinar a-ciclodextrina con un producto
alimenticio bajo condiciones que favorezcan la formacién de uniones de grasa y a-
ciclodextrina, donde las condiciones eviten la formacién de una emulsién fina de grasa dentro
del producto. La cantidad de 1a a-ciclodextrina es tal que el producto alimenticio comprende
una tasa de a-ciclodextrina a grasa mas o menos de 1:20 a mas o menos de 1:3 w/w
prefisiblemente mas 0 menos de 1:13 a mas o menos de 1:5 w/w mas preferiblemente mas o
menos de 1:9 w/w. A tales tasas y bajo tales condiciones, la grasa en unida con la a-
ciclodextrina, la biodisponibilidad de ls grasa ingerida es reducida. El producto alimenticio
puede ser un producto alimenticio harinoso e.g. barras de aperitivo, cereales de desayuno,
pancakes, wafles, mufins, pasteles rellenos de frutas, tortillas, pedacitos de matiz, tortillas,
galletas de aperitivo, panes, ponques, galletas o pies o productos alimenticios no harinosos,
e.g. un producto alimenticio vegetal, leche o camne e.g. papas fiitas, tempura, hamburguesas
vegetarianos, frijoles refritos, lumus, tahini, margarina y mantequilla de mieces, (e.g. mani,
nuez, almendra, avellana), marzapén, pepitas; leche, crema, pudin, mantequilla, helado y
queso y productos procesados de queso, carne preparads de res, cordero, cerdo, aves o
mariscos, €.§- salchichas, tajadas de deli, palos de pescado, chorizo y carne molida, e.g. masa
de camne, pelotas de carne y hamburguesas, yogur y productos de yogur, y productos de

Entonces este mvento también se relaciona con un método para promover la perdida
de peso o inhibir el aumento de peso en un sujeto comprendiendo administrar, a un sujeto
necesitado, a-ciclodextrina, en cantidad y por un periodo suficiente para producir perdida
de peso o inhibir aumento de peso. Preferiblemente la a-ciclodextrina es administrada a un
sujeto que consume una dieta de grasa promedio (mas o menos 100g grasa/dia, mas o menos
33 g grasa/comida) donde la cantidad administrada al sujeto es tal que la tasa de a-
ciclodextrina a grasa ingerida por comida, o diariamente, por el sujeto, es mas 0 menos de
1:20 a mas o menos de 1:3 w/w, preferiblemente Ia tasa es- mas o menos de 1:13 amas o
menos de 1:5 w/w y mas preferiblemente mas o menos de 1:9 w/w. Una vez que el peso
deseado es perdido, la a-ciclodextrina puede ser incluida en la dieta en una cantidad para
inhibir o preferiblemente evitar el aumento de peso. Por una perdida mas o menos de 1-1.5
Ibs por semana pare un sujeto cuyo consumo dietético es 100g grasa/dia (mas o menos 33 g
grasa/comida), la cantidad de a-ciclodextrina administrada es preferiblemente mas 0 menos
2g/comida, reduciendo entonces la biodisponibilidad de aproximadamente 54g de grasa por
dia.

El colesterol en e suero de la sangre es encontrado en combinacitn con proteinas de
la sangre. De interés particular es Ia lipoproteina de alta densidad (HDL el buen colesterol)
y de baja densidad. (LDLs el colesterol malo). Este invento se relaciona con un método para
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aumentar el nivel de lipoproteina de alta densidad (HDL) en un sujeto que comprende
administrar a-ciclodextrina a un sujeto necesitado de la misma, en cantidad y por un periodo
suficiente para aumentar los niveles de HDL. Preferiblemente Ia cantidad de a-ciclodextrina
administrada al sujeto es mas 0 menos cuatro a mas 0 menos once gramos por dia
Preferiblemente, Ia a-ciclodextrina es administrada en una cantidad tal que la tasa a-
ciclodextrina a grasa ingerida por comida, o diariamente, sea mas o menos de 1:20a 1:3
w/w mas preferiblemente de 1:13-1:5 w/w o mas preferiblemente mas o menos de 1.9 w/w.
La a-ciclodextrina puede ser administrada en una variedad de formas, e.g. una tableta,
capsula, pastilla, elixir, gelieta, bebida, 0 en un producto alimenticio, e.g., productos de pan,
e.g., panecillos, rollos, bizcochos y cereales de desayuno, e.g. cereal de avena, crema de trigo,
salvado de uvas pasas, pedacitos de matiz, u otros cereales listos para consumir, productos
de carne y productos de leche, y especialmente los productos alimenticios consumibles de este
invento. Preferiblemente la tableta, pastiila, capsula, elixir, wafer, bebida, u otro producto

alimenticio consumible comprende una ciclodextrina que es predominantemente a-
ciclodextrina, e.g., 1a ciclodexirina es por lo menos mas o menos de 90-98% a-ciclodextrina.

Es posible que los niveles totales de colesterol en Ia sangre se mantengan constantes
a pesar de que los niveles de HDL sean elevados si hay una reduccion en los niveles de LDL.
Preferiblemente los niveles totales de colesterol son sustancialmente disminuidos o se
mantienen sin cambio por los métodos de este invento. Entonces, este invento también se
relaciona con un método para dismimiir Iz tase de colestero/HDL en un sujeto que
comprende administrar a un sujeto necesitado del mismo, a-ciclodextrina, en cantidad y por
un periodo suficiente para reducir la tasa de colestero/HDL. La a-ciclodextrina puede ser
administrada en una variedad de formas, e.g. tableta, pildora, capsula, elixir, galleta, bebida,
o en productos alimenticios, e.g., productos de pan, e.g., panecillos, rolloa, bizcochos y
cereales de desayuno, e.g. cereal de avena, crema de trigo, salvado de uvas pasas, pedacitos
de matiz, u otros cereales listos para consumir, y especialmente los productos alimenticios
consumibles de este invento. La tableta, pastilla, capsula, elixir, wafer, bebida, o productos
alimenticios pueden contener a-ciclodextrina en combinacién con otras ciclodextrinas, e.g.,
B yloy ciclodextrinas o con n-dextrina. Preferiblemente 1a ciclodextrina en Ie tablets, pastilla,
capsula, elixir, wafer, bebida, 0 los productos alimenticios es predominantemente a-
ciclodextrina, e.g., Ia ciclodextrina es por lo menos mas o menos de 90-98% a-ciclodextrina.

Este invento también se relaciona con un método para reducir los niveles de
trigliceridos en un sujeto que comprende administrar a un sujeto necesitado de la misma, una
cantidad de a-ciclodextrina suficiente para reducir los niveles de trigliceridos. La cantidad de
a-~ciclodextrina administrada al sujeto es tal que Ia tasa de a-ciclodextring a grasa ingerida por
comida, o diariamente, por el sujeto, sea mas o menos de 1:20 a mas o menos de 1:3 w/w
preferiblemente la tasa es mas o menos de 1:13 2 mas o menos de 1:5 w/wy mas
preferiblemente 1a tasa es mas o menos de 1:9 w/w. La a-ciclodextrina puede ser administrada
en una variedad de formas, e.g tableta, capsuls, pastilla, elixir, galleta, bebida, 0 en productos
alimenticios, e.g., productos de panaderia, e.g., panecillos, rollos, bizcochos y cereal de
desayuno, ¢.g. cereal de avena, crema de trigo, salvado de uvas pasas, pedacitos de matiz, u
otros cereales listos para consumir, y especiaimente los productos alimenticios consumibles
de este invento. La tableta, pastilla, capsula, elixir, wafer, bebida, o productos alimenticios
pueden contener a-ciclodextrina en combinacién con otras ciclodextrinas, e.g., p yo y
ciclodextrinas o con n-dextrina, pero preferiblemente la ciclodextrina en la tableta, pastilla,
capsula, elixir, wafer, bebida 0 producto alimenticio, es predominantemente a-ciclodextrina,
e.8., a ciclodextrina es por lo menos mas o0 menos de 90-98% e-ciclodextrina.

El invento ademas se relaciona con un método para reducir los niveles de leptina en
un sujeto que comprende administrar a-ciclodextrina a un sujeto necesitado de la misma en
cantidad y por un periodo suficiente para reducir los niveles de leptina en e sujeto. La a-
cicdlodextrina puede ser administrada en una varieded de formas, e.g., una tableta, capsula,
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pastilla, elixir, gafleta, bebida, 0 en productos alimenticios, ¢.g., productos de panaderia, e.g.,
panecillos, rollos, bizcochos y cereal de desayuno, e.g. cereal de avena, crema de trigo,
salvado de uvas pasas, pedacitos de matiz, u otros cereales listos paa consumir, y
especialmente los productos alimenticios consunibles de este invento. La tableta, pastilla,
capsula, elixir, wafer, bebida, o producto alimenticio pueden contener a-ciclodextrina en
combinacién con otras ciclodextrinas, e.g., P y/o y ciclodextrinas o con n-dextrina, pero
preferiblemente 1a ciclodextrina en la tableta, pastilla, capsula, elixir, galleta, bebida, o
producto alimenticio es predominantemente a-ciclodextrina, e.g., 1a ciclodextrina es por lo
menos mas 0 menos 90-98% a-ciclodextrina,

Este invento también se releciona con un método para suprimir el apetito mediante
la administracién de a-ciclodextring a un sujeto necesitado, en cantidad y por un periodo
suficiente para suprimir el apetito del sujeto. La cantidad de a-ciclodextrina administrada al
sujeto es tal que la tasa de a-ciclodextring a grasa ingerida por comida, o diariamente, por el
sujeto, es mas 0 menos de 1:20 a mas o menos de 1:3 w/w, preferiblemente |a tasa es mas
0 menos de 1:13 a mas o menos de 1:5 w/w y mas preferiblemente la tasa es mas o0 menos
de 1:9 w/w. La a-ciclodextrina puede ser administrada en una variedad de formas, ¢.g.
tableta, capsula, pastilla, elixir, galleta, bebida, o en productos alimenticios, e.g., productos
de panaderia, e.g., panecillos, rollos, bizcochos y cereal de desayuno, e.g. cereal de avena,
cremsa de trigo, salvado de uvas pasas, pedacitos de matiz, u otros cereales listos para
consumir, y especialmente los productos alimenticios consumibles de este invento. La tableta,
pastilla, capsula, elixir, galleta, bebida o producto alimenticio pueden contener a-ciclodextrina
en combinacién con otras ciclodextrines, e.g., B y/o y ciclodextrinas o con n-dextrina, pero
preferiblemente la ciclodextrina en la tableta, pastilla, capsula, elixir, galleta, bebida, o
producto alimenticio es predominantemente a-ciclodextrina, e.g., Ia ciclodextrina es por lo
menos mas 0 menos 90-98% a-ciclodextrina.

Este invento ademas se relaciona con un método para reducir los niveles de insulina
y la resistencia a Ia insulina en un sujeto que comprende administrar a-ciclodextrina a un
sujeto necesitado de la misma, en una cantidad y por un periodo suficiente para reducir los
niveles de insulina y Ia resistencia a la insulina en el sujeto. Preferiblemente la cantidad de a-
ciclodextrina administrada al sujeto es tal que la tasa de a-ciclodextrina a grasa ingerida por
comida, o diarismente, por el sujeto, este en una tasa mas o menos de 1:20 & mas o menos
de 1:3 w/w, preferiblemente Ia tasa es mas 0 menos de 1:13 a mas o menos de 1:5 w/w y mas
preferiblemente la tasa es mas 0 menos de 1:9 w/w. La a-ciclodextrina puede ser administrada
en una variedad de formas, e.g. tableta, capsula, pastilla, elixir, galleta, bebida, o en productos
alimenticios, e.g., productos de panaderia, e.g., panecillos, rollos, bizcochos y cereal de
desayuno, e.g. cereal de avena, crema de trigo, salvado de uvas pasas, pedacitos de matiz, u
otros cereales listos para consumir, y especialmente los productos alimenticios consumibles
de este invento. Preferiblemente la ciclodextrina en la tableta, pastilla, capsula, elixir, galleta,
bebida, o productos alimenticios es predominantemente a-ciclodextrina, e.g., la ciclodextrina
s por lo menos mas o menos de 90-98% a-~ciclodexirina.

Este invento también se relaciona con un método pare reducir la diarrea en un sujeto
necesitado de la misma que comprende administrar al sujeto necesitado a-ciclodexirina, en
cantidad y por un periodo suficiente para reducir la diarrea en el sujeto. Preferiblemente la
cantidad de a-ciclodextring administrada al sujeto es tal que Ia tasa de a-ciclodextrina a grasa
ingerida por comida, o dieriamente, por el sujeto, esta en una tasa mas o menos de 1:20 a
mas 0 menos de 1:3 w/w preferiblemente la tasa es mas o menos de 1:13 a mas o menos de
1:5 w/w y mas preferiblemente la tasa es mas o menos de 1:9 w/w. La a-ciclodextrina puede
ser administradé en una variedad de formas, e.g. tableta, capsula, pastilla, elixir, gaileta,
bebida, o en productos alimenticios, e.g., productos de panaderia, e.g., panecillos, rollos,
bizcochos y cereal de desayuno, e.g. cereal de avena, crema de trigo, salvado de uvas pasas,
pedacitos de meiz, u otros cereales listos pars consumir, y especialmente los productos
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alimenticios consumibles de este invento. Preferiblemente la ciclodextrina en la tableta,
pastilla, capsula, elixir, galleta, bebida, o los productos alimenticios es predominantemente
a-ciclodextrina, e.g., la ciclodextrina es por lo menos mas 0 menos de 90-98% a-

Este invento también se relaciona con métodos para ampliar las propiedades
organolépticas de un producto alimenticio contentivo de grasa sin reducir el porcentaje de
grasa en el producto alimenticio o el contenido caldrico resultante de la grasa, segiin ensayado
por bomba calorimétrica. EIl método comprende adicionar e-ciclodextrina al alimento
contentivo de grasa de tal manera que este presente durante el procesamiento y la ingestién
final del producto alimenticio. La cantidad de a-ciclodextrina que se adiciona al producto
alimenticio puede estar basada en la cantidad de grasa en el producto consumible terminado.

BREVE DESCRIPCION DE LAS FIGURAS

La Figura 1 muestra la masa total acumulada de alimento consumido por los cuatro grupos
de ratas y demuestra que no hubo diferencia significativa en la masa de alimento consumido
por los diferentes grupos.

La Figura 2 muestra la ingestion calérica acurulada de los cuatro grupos de mtas e indica
que no hubo diferencia significativa en las calorias de alimentos que los dos pares de ratas
(baja grasa y alta grasa) consumieron.

La Figura 3 ilustra el cambio en el peso corporal de los cuatro grupos de ratas adultas durante
el total del periodo de estudio.

La Figura 4 muesira el contenido fiecal de grasa de los cuatro grupos de ratas. Los grupos que
comparten un sobrescripto comiin no son significativamente diferentes.

La Figura 5 muestra los pardmetros de plasma sanguinea de cuatro grupos de ratas en el
sacrificio. Las concentraciones de glucosa de plasma, colesterol y trigliceridos fueron medidas
en todos los animales.

La Figura 6 compara los valores de leptina de plasma obtenida de los cuatro grupos de ratas.

La Figura 7 muestra los niveles de trigliceridos de suero de la sangre de voluntarios
alimentados con un desayuno de alta grasa con un posterior ayuno por la noche.

La Figura 8 muestra el cambio en el peso corporal de un voluntario humano durente un
periodo de seis meses aproximadamente.

La Figura 9A-9C muestra los resultados de un estudio in vitro de aceite vegetal (4g), agua
(6g) (adicionado con colorante de alimentos para contraste) y cantidades variables de (A) a-
cidodextrina (100-2,000mg, derecha a izquierda), (B) f-ciclodextrina 0 © y - ciclodextrina.
Una banda de material “gimilar a cera” haciendo capa entre el aceite y las fases acuosas es
eparente en los tubos. El tamafio de esta banda aumenta con las mayores cantidades de a-
ciclodextrina a un miximo en el tubo marcado 10% (400mg a-ciclodextrina/4g aceite).
Notese el mayor tamafio (derecha a izquierda) de la capa blanca de a-ciclodextrina no
reaccionada en el fondo de los tubos. El material es desplazado de 1a solucién bien por el
aceite o el complejo de a-ciclodextrina. Estos tubos fileron centrifugados para mejorar la
definicién de las capas. El complejo “similar a cera” es de tal consistencia que todos los tubos,
excepto los dos lejanos a la derecha, pueden ser invertidos sin que goteen de 1a fase acuosa
alrededor del complejo.
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DESCRIPCION DEL INVENTO

Este invento se relaciona con un producto alimenticio consumible contentivo de grasa
que contiene a-ciclodextrina y con los métodos para su uso. Los productos alimenticios
consumibles son adecuados para ser consumidos por mamiferos, e.g., un raton, rata, un gato,
un perro, una vaca, un caballo, un mico, un mono o un humano, y entonces incluyen e.g., un
producto alimenticio para mascotas para un e.g. gato, perro o caballo 0 un producto
alimenticio consumible para umanos. Los productos alimenticios consumibles de este
invento comprenden a-ciclodextrina y grasa, preferiblemente la tasa de la cantidad de a-
ciclodextrina a grasa es mas o menos de 1:20-1:3 w/w, mas preferiblemente la tasa de a-
ciclodextrina a grasa es mas 0 menos de 1:13-1:5 w/w, y mas preferiblemente la tasa de a-
ciclodextrina a grasa es mas o menos de 1:9 w/w. Preferiblemente el total de ciclodextrina en
el producto alimenticio consumible es menos de mas o menos de 9% w/w, mas
preferiblemente e total de ciclodextrina en el producto alimenticio consumible es menos que
mas o menos de 6% y mas preferiblemente el total de ciclodextrina en los productos
alimenticios es menos que mas 0 menos de 3%. Preferiblemente las uniones de ciclodextrina
y grasa son distribuidas igualmente a través del producto alimenticio. Preferiblemente los
productos alimenticios consumibles de este invento son productos alimenticios altos en grasa
que comprenden por contenido calérico mas o menos de 7% & mas o menos de 80% grasa,
preferiblemente mas o menos de 20% a mas o menos de 70% grasa, mas preferiblemente mas
o menos de 40% a mas o menos de 70% grasa, o por peso mas o menos de 5% w/w grasa a
mas o menos de 50% w/w grasa preferiblemente mas o0 menos de 5-30% w/w grasa y mas
preferiblemente mas o menos de 7% grasa a mas 0 menos de 25% grasa. Los métodos para
determinar o calcular la cantidad de grasa en un producto alimenticio son bien conocidos en
el arte. Vea por ejemplo el programa se soporte légico “Procesador de Comida” por ESHA
Research, Salem, OR, que se incorpora en este por referencia. Preferiblemente los productos
alimenticios de este invento estin hechos con menos de 2% acido linolenico, mas
preferiblemente menos de 0.2% acido knolenico. Mas preferiblemente los productos
alimenticios de este invento estin hechos sin niveles detectables de acido linolenico. Se ha
mostrado que el acido linolenico promueve la perdida de peso pero a los niveles necesarios
para promover la perdida de peso, mas o menos de 2% Ia vida en estante de los productos
que contienen acido linolenico son reducidos debido a su tendencia a volverse rancios.
Ademas, el acido linolenico de alta pureza es muy costoso. Prefesiblemente el acido nolenico
no es adicionado a los productos alimenticios de este invento, antes, durante o después de su
preparacion.

Verias formas de ciclodextrina estin comercialmente disponibles. Por ejemplo,
Wacker-Chemie GmbH produce una variedad de ciclodextrings naturales y modificadas. La
ciclodextrina es frecuentemente vendida como mezclas de a-, - y y-ciclodextrina y puede
ser producida por una variedad de métodos. Generalmente las ciclodextrinas son producidas
mediante el tratamiento de harinas, e.g. papes o meaiz, con una ciclodextrina transferidors, la
que es producida por una veriedad de organismos, e.g., Bacillus macerans. La ciclodextrinas
pucden ser aisladas de Ia harina tratada usando una variedad de métodos que combinan
completa discusién de los métodos para la produccién y aislamiento de ciclodextrinas vea e.g.
Schmid “Preparacién y produccién industrial de ciclodextrinas”, Quimica Supramolecular
Comprensiva (1996), 3: 41-56. Eds. Szejthi, Jozsef, Osa, Tetsuo. Elm,Oxfmﬂ,UKque
se incorpora en este por referencia.

Los alimentos consumibles contentivos de gruss de este invento puede ser un
producto alimenticio harinoso, e.g. barras de onces, cereales para el desayuno, pancakes,
wafles, mufins, pasteles rellenos de frutas, tortillas, panes, pongues, galletas, o pies o
productos alimenticios no harinosos, e¢.g. un producto vegetal preparado (vegetales segfin
descritos en este incluye, vegetales, frutas y nueces), especialmente aquellos hechos con un
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ingrediente graso, e.g. papas a la francesa, tempura, hamburguesas de vegetales, frijoles
reffitos, humus, tahini, margarina y mantequillas de nueces, (e.g., mani, anacardo, almedras,
avellana), marzapén, papas fites; un producto alimenticio licteo e.g., leche, crema, pudin,
mantequilla, helado, y productos de quesos y queso procesado; yogur y productos de yogur,
productos de huevo y productos de carne, e.g. carne preparada, cordero, cerdo, aves o
productos del mar, e.g., frankfurters, tajadas de deli, salchichag, palos de pescado, dedos de
pollo, y carne molida, e.g., masa de came, albondigas y hamburguesas. Preferiblemente el
producto licteo es uno es uno donde los complejos de a-ciclodextrina/grasa estin
distribuidos a través del producto, preferiblemente un producto lcteo solido o semisolido e.g.
pudin, mentequilla, helado y queso y productos procesados de queso y yogur y
preferiblemente 1as propiedades organolépticas del producto no sean adversamente afectadas.
Los productos alimenticios de este invento puede también incluir entre otros, e.g., un
producto alimenticio harinoso pre-empacado, e.g. un plato de pasta preparado pre-empacado
como, e.g., lasagna manicoti, espagueti en salsa, raviolis, tortelini, 0 macaroni y queso, o
productos lacteos empacados, un producto vegetal preparado empacado, o un producto de
came preparado y pre-empacado, donde el producto alimenticio comprende a-ciclodextrina
y grasa a las tasas sefialadas en este. Preferiblemente, una servida del producto preparado
suministra mas 0 menos de 160 mg & 11 mg e-ciclodextrina/servida, preferiblemente mas o
menos de 1g a mas o menos de 7g/servida y mas preferiblemente mas o menos de 2- 4g por
servida, y mas preferiblemente a mas o menos de 2-3g/servida. Un producto alimenticio pre-
empacado puede ser encerrado en pléstico, papel, cartén o metal, e.g., aluminio o papel
metélico. El producto alimenticio pre-empacado puede ser empacado al granel, paquetes
multi-servidas o empacados como servidas individuales.

Este invento también se relaciona con productos de confiteria e.g. dulces duros tales
como colombinas y mentas para ¢l aliento o mentas para después de la comida, y
condimentos, e.g., gravis, salses, salsas para ensalada, mayonesa, etc., comprendiendo a-
ciclodextrina. Preferiblemente, el producto de confiteria es un producto que contiene grasa
tal como, e.g., chocolates.

La a-ciclodextrina puede ser adicionada a un producto alimenticio consumible que es
cocinado e.g., hormeado, asado, o fritado, 0 a un producto alimenticio consumible no
cocinado, e g, leche, crema, crema batida, untados batidos no lacteos o rellenos, yogur o una
bebida, e.g., una leche malteada, sabajon, 0 un suave (bebida de fruta y yogur). La a-
ciclodextrina puede ser adicionads al producto alimenticio en cualquier etapa de su
preparacién, e.g., la a-ciclodextrina puede ser mezclada con los ingredientes de tal manera
que sea distribuida en e producto alimenticio y el producto puede entonces ser cocinado. Sin
embargo, en algunos casos la e-ciclodextrina puede ser aplicada a 1a superficie del producto
alimenticio, e.g., como demretido o cubierta, para cbtener los niveles deseados de a-
ciclodextrina a grasa.

Este invento también se relaciona con un método pera promover la perdida de peso
0 reducir o aumento de peso en un sujeto comprendiendo administrar a un sujeto necesitado
de la misma, una cantidad de a-ciclodextrina suficiente para reducir el aumento de peso
corporal o promover la perdida de peso. Un método preferido comprende ingerir suficientes
cantidades de a-ciclodextrina para unir una cantidad deseada de grasa en una comida
contentiva de grasa, o cantidad deseada de grasa por dia, para promover ia perdida de peso,
reducir el aumento de peso 0 mantener el peso. Preferiblemente la perdida de peso para un
bumano es mas o menos de 1-1.5lbs/semana. Un aspecto de este invento es un método que
comprende ingerir suficiente cantidad de a-ciclodextrina para reunir la grasa en exceso de la
cantidad deseada de grasa por comida o por dia que un sujeto desea absorber. El método
comprende determinar la cantidad de gresa que un sujeto desea absorber por comida por dia,
determinar la cantidad de grasa ingerida en exceso de la cantidad que el sujeto desea absorber,
y después ingerir suficientes cantidades de a-ciclodextrina para reunir Ia grasa en exceso de

14



35

tal manera que solamente la cantidad deseada de grasa sea absorbida. Por ejemplo
findamentado en lo aqui mostrado que mas 0 menos 1 g de a-ciclodextrina puede reunir mas
0 menos 9g de grasa, la cantidad suficiente para promover una perdida de peso de 1-1.5
Ibs/semana en un sujeto que consume una dieta diaria de 2500g/dia, tal dieta comprendiendo
mas o menos 100g grasa/dia, la cantidad preferida de a-ciclodextrina ingerida es mas o menos
2g/comida tres comidas al dia. Preferiblemente el total de a-ciclodextrina ingerida diariamente
es mas 0 menos de 500g a mas 0 menos de 33g por dis, mas preferiblemente de 5g a mas o
menos de 20g por dia, mas preferiblemente mas 0 menos de 6-11g/dia. Preferiblemente I a-
ciclodextrina es administrada con una comida de tal forma que la tasa de a-ciclodextrina a
grasa ingerida que uno desea evitar que sea absorbida por el cuerpo sea mas o menos de 1:20
wiw a mas 0 menos de 1.3 w/w, preferiblemente la tasa es mas o menos de 1:13 w/w a mas
o menos de 1.5 w/w, mas preferiblemente la tasa es mas o menos de 1:9 w/w. Un sujeto
necesitado de Ia misma es uno que esta necesitado de ella o que desea perder peso o evitar
¢l aumento de peso, .8., uno que esta inciinado a sumentar de peso o que tiene ya sobrepeso
o esta obeso. El sujeto también puede ser uno que consume una dieta diaria que comprende
mas 0 menos 30% o mas grasas por caloria. La a-ciclodextrina puede ser administrada al
sujeto en forma de polvo, una tableta, una capsula, una bebida u otro medio de entrega
adecuado para el consumo, preferiblemente uno que no comprenda acido linolenico. La a-
ciclodextrina puede ser administrada antes, concurrentemente a con posterioridad a Ia
ingestion de una comida contentiva de grasa. Preferiblemente la a-ciclodextrina es
administrada poco antes o concurrentemente con la ingestién de una comida contentiva de
grasa. Mas preferiblemente la a-ciclodextrina es administrada a un sujeto humano mientras
consume una comida contentiva de grasa La a-ciclodexirina puede ser administrada en
forma de un producto elimenticio, e.g., productos de pan, e.g. panecillos, rollos o bizcochos
o un cereal de desayuno e.g., avena, crema de trigo, salvado de uvas pasas, pedacitos de
matiz, u otro cereal listo para consumir, o preferiblemente en forma de los productos
alimenticios de este invento. El sujeto puede ser un mamifero, e.g., raton, ruta, gato, perro,
vaca, caballo, mico, mono o humano pero preferiblemente un humano y esta dentro de la
habilidad del arte ajustar la cantidad total de a-ciclodextrina administrada al mamifero para
reunir suficiente grasa para logrer Ia cantidad deseada de perdida de peso. Por ejemplo, 2g
de a-ciclodextrina por comida reduce la biodisponibilidad de mas o menos de 18g de grasa
por comida o mas o menos de 54g de grasa por dia. Esto es igual a 1-1.5Ibs de peso corporal

por semana. Esta cantidad de grasa aproximadamente representa la mitad del consumo de
grasa normal diaria para el promedio de Norteamericanos.

Este invento también se relaciona con métodos para reducir la biodisponibilidad de
grasa en un producto alimenticio contentivo de grasa que comprende combinar una cantidad
de una a-ciclodextrina con un producto alimenticio de tal manera que el producto alimenticio
comprenda una tasa de a-ciclodextrina a grasa de mas o menos de 1:20 a mas 0 menos de 1.3
wiw, prefiesiblemente mas o menos de 1:13 a mas 0 menos de 1:5 w/w, mas preferiblemente
mas o menos de 1:9 w/w. Preferiblemente el total de ciclodextrina en los productos
alimenticios de este invento es menos de mas o menos de 9% w/w, mas preferiblemente
menos de mas 0 menos 6% w/w y mas preferiblemente menos que mas 0 menos 3% w/w.
Este método puede ser aplicado a una variedad de productos alimenticios contentivos de
grasa, e.g., un producto alimenticio harinoso, un producto vegetal preparado, un producto
licteo, una came preparada o producto del mar, gravis, salsas y salsas pars ensalada. Por
ejemplo, el producto alimenticio harinoso puede ser e.g. una barma de onces, un cereal de
desayuno, pancakes, wafles, rollitos de pan, tortillas, tortillas de matiz, tortillas galletas,
galletas, pan, ponques, galletas, rosquillas, zepolis y pies. Un producto alimenticio de este
invento puede ser e.g. leche, crema, leche evaporada o condensada, pudin, mantequilla,
helado, leche malteada, yogur y bebidas preparadas con yogur, e.g. un “suave” con yogury
fruta, y queso o productos procesados de queso o productos de huevo, e.g., una tortilla o
pasta de buevo. El producto vegetal puede ser uno que es hecho con grasa como uno de los
ingredientes, sopa de vegetales con base en crema, sopas con base en camne, 0 burger de
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vegetales, 0 e producto vegetal puede ser uno que es fritado en material que contiene grasa,
e.g., papas fritas, papas o falafel, donde la cantidad de a-ciclodextrina en el producto es
basada en el estimado de la cantidad de material contentiva de grasa que sera absorbida por
el producto final El producto de carne puede ser una camne preparada, cordero, cerdo, aves
o producto de mariscos, e.g., salchichas alemanas, tajadas de deli, salchichas, dedos de
pescado, dedos de pollo y carne molida para ser preparadas en, e.g., hamburguesas o rollo
de came. Este método también es aplicable a productos batidos o cubiertos, e.g., papas a la
francesa, dedos de pescado, dedos de pollo o tempura, que son fritados y a batidos que son
usados para cubrir los productos que son fritados en material contentivo de grasa. La cantidad
de ciclodextrina en el batido de un producto batido esta basade en el estimado de la cantidad
de material contentivo de grasa que sera absorbido por el por el producto cubierto de batido.
El método también es aplicable a dulces y condimentos, e.g., chocolates, salsas, mayonesa y
salsas para ensalada.

La a-ciclodextrina puede ser adicionada al producto alimenticio consumible en
cualquier etapa de su produccin y puede ser adicionado bajo condiciones que favorezcan la
formacién de complejos de a-ciclodextrina y grasa de tal manera que los complejos sean
distribuidos a través del producto alimenticio consumible. Alternativamente, la a-ciclodextrina
puede ser combinada con un producto alimenticio contentivo de grasa 8 medida que es
consumido mediante la determinacién de g cantidad aproximada de grasa del producto
alimenticio y, posteriormente ingiriendo a-ciclodextrina en una cantidad suficiente para
obtener una tasa de a-ciclodextrina a grasa ingerida de 1:20 a mas o menos de 1:13,
preferiblemente de 1:13 a mas o menos de 1:5 y mas preferiblemente mas o menos de 1:9
wiw. Preferiblemente, el producto aimenticio que contiene grasa consumible comprende, por
contenido calérico, 7-80% grasa, mas preferiblemente de 20-70% grasa y mucho mas
preferiblemente 40-70% grasa, o por peso 5-50%, grasa, preferiblemente 7-25% grasa.

frecuentemente asociada con la obesidad y con el exceso de peso, e.g tasa alta de
colesterol/HDL, altos niveles de trigliceridos, altos niveles de leptina, altos niveles de insulina,
y resistencia a la insulina, mediante la administracién de a-ciclodextrina, & un sujeto
necesitado de la misma, en cantidades suficientes y por un tiempo suficiente para reducir Ia
condicién patolégica asociada con Ia obesidad y con el exceso de peso.

El colesteral en el suero de la sangre es encontrado en combinacién con proteinas de
la sangre. De interés particular son las lipoproteinas de alta intensidad (HDL) y de baja
densidad (LDL). Este invento también se relaciona con un método para aumentar el nivel de
colesterol lipoproteina de alta densidad (HDL) en un sujeto, comprendiendo 1a administracion
de a-ciclodextrina a un sujeto necesitado de la misma en cantided suficiente, y por un periodo
suficiente, para aumentar los niveles de HDL. Preferiblemente la cantidad de a-ciclodextrina
administrada al sujeto es mas o menos de 500mg a mas o menos de 33 gramos por dia,
preferiblemente mas o menos de 3-21 g por dia y mas preferiblemente mas o menos de 6-11
8 por dia. La a-ciclodextrina puede ser administrada antes, concurrentemente o
subsecuentemente a la ingestién de una comida contentiva de grasa. El sujeto puede ser uno
que consuma mas o menos 100g grasa/dia. Preferiblemente la a-ciclodextrina es administrada
al sujeto con una comida que contiene grasa. Una cantidad suficiente de a-ciclodextrina es
mas o menos 165mg - 11g/comida, preferiblemente mas 0 menos 1-7g/comida o mas
preferiblemente mas o menos 2-3.3g comida. La a-ciclodextrina puede ser administrada de
cualquier forma adecuada, e.g. una tableta, pastilla, capsula, liquido u otro medio de entrega
adecuado para consumo umano, o en forma de productos alimenticios, e.g., productos de
pan, panecillos, rollos, bizcochos y cereal de desayuno, e.g., cereal de avena, crema de trigo,
salvado de uvas pasas, pedacitos de maiz, u otro cereal listo para comer, y especialmente los
productos alimenticios de este invento. Preferiblemente el tamafio de una servida del producto
alimenticio, para uso en este método, contiene mas o menos 165mg - 11g/comida,
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preferiblemente mas o0 menos 1-7g/comida o0 mas preferiblemente mas o menos 2-4g a-
ciclodextrina. Preferiblemente Ie a-ciclodextrina es administrada &l sujeto en cantidad tal
que la tasa de a~ciclodextrina a grasa de mas o menos de 1:20 a mas o menos de 1:3 w/w,
preferiblemente mas o menos de 1:13 a mas o menos de 1:5 w/w, mucho mas preferiblemente
mas 0 menos de 1:9 w/w por comida, o diariamente.

Es posible que los niveles totales de colesterol en la sangre permanezcan constantes
a pesar de que los niveles de HDL sean elevados, si hay una dismimucién en los niveles de
LDL.. Entonces otro aspecto de este invento es método para aumentar los niveles de HDL y
reducir los niveles de LDL, reduciendo la tasa colesterol/HDL, y o reduciendo los niveles de
colesterol en el sujeto necesitado del mismo, mediante la administracién de a-ciclodextrina
en cantidad y por un periodo suficiente para aumentar los niveles de HDL y/o reducir los
niveles de LDL, disminuir la tasa total de colestero/HDL y/o reducir colesterol. La
dismimucién de LDL y el aumento de HDL reduce la tasa total de colesterol 2 HDL.
Preferiblemente el nivel de colesterol total no es sustancialmente dismimuido o aumentado.

La a-ciclodextrina puede ser administrada al sujeto en forma de polvo, tableta, una
capsula, una bebida u otro medio de entrega adecuado para el consumo, preferiblemente uno
que no comprenda acido linolenico. Una cantidad suficiente de a-ciclodextrina es mas o
menos de 165mg-11g/comida, preferiblemente mas o menos mas o menos de 1-7g/comida o
mas preferiblemente mas o menos de 2-3.3g/comida. Preferiblemente el total de a-
ciclodextrina ingerida diariamente es mas 0 menos de 500mg a mas o menos de 33 g por dia,
mas preferiblemente mas o menos de 5 g a mas o menos de 20g por dia, mucho mas
preferiblemente mas o menos de 6-11g/dia. Preferiblemente la a-ciclodextrina es administrada
con la comida, de tal manera que la tasa de a-ciclodextringa a grasa sea mas o menos de 1:20
w/w a mas o menos de 1:3 w/w, preferiblemente la tasa es mas o menos de 1:13 w/w a mas
o menos de 1:5 w/w, mucho mas preferiblemente la tasa es mas o menos de 1:9 w/w por
comida.

Un sujeto necesitado de incrementar el nivel de HDL y/o disminuir los niveles de
LDL, reduciendo la tasa colesterol/HDL o reduciendo los niveles de colesterol es uno que
tiene, o tiene una predisposicién a una tasa alta de niveles colesterol total a HDL. Los
métodos pera determinar el colesterol en la sangre, niveles HDL y LDL son bien conocidos
en el arte y no necesitan ser elaborados en este. Sin embargo, para una discusién sobre los
niveles de colesterol y los métodos para determinar el colesterol, los niveles HDL y LDL (ver
.8, Programa de expertos en la  deteccion, evaluacién y tratamiento de lato colesterol enla
sangre en adultos. Resumen Executivo del Tercer Reporte del Pane! Nacional de Educacion
en la Deteccién, Evaluacién y Tratamiento del Alto Colesterol en la Sangre en Adultos (Panel
de Tratamiento de Adultos IIT), JAMA 285(19); 2486-97:2001, and: Manual de Prucha de
Lipoproteina, Rifii N, Wamnick GR and Dominiczak MH, eds. Chapters 9, 11 and 12. AACC
Press, Washington DC, 2000 ambas incorporadas a este, por referencia.

Este invento también se relaciona con un método para reducir los trigliceridos en un
sujeto que comprende administrar al sujeto necesitado del mismo una cantidad de a-
ciclodextrina suficiente para reducir los niveles de trigliceridos. Un sujeto necesitado de esto
es aquel que tiene altos niveles de trigliceridos, tiene una predisposicién & niveles altos de
trighiceridos o tiene una historia familiar de altos niveles de trigliceridos. Los altos niveles de
trigliceridos estén relacionados con una variedad de condiciones patologicas. Entonces, este
invento también se relaciona con tratar una condicién patolégica, e.g., enfermedad
cardiovascular, pancreatitis aguda, resistencia a Ia insuling y diabetes no controlada, y varias
distipidemias asociadas con altos niveles de trigliceridos, mediante In administracién de a-
ciclodextrina al sujeto necesitado de Ia misma en cantidades suficientes para reducir los
niveles de trigliceridos en el sujeto. Aquellos con destreza en el arte estiin bien versados en
los métodos para determinar los niveles de trigliceridos ea un sujeto. Para una revisién de los
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métodos para determinar los niveles de trigliceridos en Ia sangre ver e.g. mamual de Prueba
de Lipoproteina, Rifiki N, Wamick GR and Dominiczak MH, eds. Chapter 10. AACC Press,
Washington DC 2000, incorporado a este por referencia. La a-ciclodextrine puede ser
administrada antes, concurrentemente o subsecuentemente a la ingestién de la comida
contentiva de grasa. Mas preferiblemente, la a-ciclodextrina es administrada al sujeto con una
comida contentiva de grasa Una cantidad suficiente de e~ciclodextrina es mas o menos de
165mg-11g/comida, preferiblemente mas o menos de 1-7g/comida, o mucho mas
preferiblemente mas o menos de 2-4g comida. Preferiblemente el total de a-ciclodextrina
ingerida diariamente es mas 0 menos de SO0Omg a mas o menos de 33 g por dis, mas
preferiblemente mas o menos de 5g a mas o menos de 20g por dia, mucho mas
preferiblemente mas o menos de 6-11 g/dia. Preferiblemente la tasa de a-ciclodextrina: grasa
ingerida por comida o diariamente es mas o menos de 1:20 a mas o menos de 1.3 w/w,
preferiblemente 1a tasa es mas o menos de 1:13 a mas o menos de 1:5 w/w y mas
preferiblemente 1a tasa es mas o menos de 1.9 w/w. La a-ciclodextrina puede ser
administrada al sujeto en forma de polvo, tableta, una capsula, una bebida u otros medio de
entrega adecuado para el consumo, preferiblemente uno que no comprenda acido linolenico.
La a-ciclodextrina puede ser administrada al sujeto en forma de un producto alimenticio,
particularmente un producto alimenticio de este invento.

Este invento ademas se relaciona con un método para reducir los niveles de leptina
en un sujeto que comprende administrar a-ciclodextrina a un sujeto necesitado de la misma
en cantidad suficiente para reducir los niveles de leptina en € sujeto. La a-ciclodextrina puede
ser administrada antes, concurrentemente o subsecuentemente a la ingestion de Iz comida
contentiva de grasa. Preferiblemente Ia a-ciclodextrina es administrada poco antes o
concurrentemente con la comida contentiva de grasa. Mas preferiblemente la ax-ciclodextrina
es administrada al sujeto con una comida contentiva de grasa. La cantidad de a-ciclodextrina
ingerida por comida es preferiblemente mas o menos de 165mg-11g/comida, mas
preferiblemente de 1-7g/comida y mas preferiblemente de 2-3.3g/comida. Preferiblemente el
total de a-ciclodextrina ingerida disriamente es mas o menos de S00mg a mas o menos de 33
g por dia, mas preferiblemente mas o menos de 5g a mas 0 menos de 20g por dia mas
preferiblemente mas o menos 6-11g/dia. Preferiblemente la cantidad de a-ciclodextrina
administrada diariamente al sujeto y le grasa ingerida diariameate por el sujeto esta en una
tass mas 0 menos de 1:20 a mas o menos de 1.3 w/w, preferiblemente la tasa es mas 0 menos
de 1:13 a mas o menos de 1:5 w/w, y mucho mas preferiblemente la tasa es mas o menos de
1:9 w/w. Un sujeto necesitado en reducir I leptine es uno que tiene altos niveles de leptina,
tiene una predisposicion a la resistencia a Ia leptina. Los niveles de leptina pueden ser
determinados usendo cualquier método conocido en el arte para determinar los niveles de
leptina. Para una revisidn de varios ensayos para determinar la resistencia a la leptina ver e.g.,
Maffei et al., Nature Med 1:1155-161 (1995) incorporado a este por referencia. La a-
ciclodextrina puede ser administrada al sujeto en forma de polvo, tableta, capsula, bebida,
confiteria u otros medio de entrega adecuado para el consumo humano, preferiblemente uno
que comprenda menos de 2% acido linolenico, mas preferiblemente uno que comprenda
menos de 0.2% de acido linolenico, mas preferiblemente uno que no comprenda acido
linolenico. La e-ciclodextrina puede ser administrada al sujeto en forma de un producto
alimenticio, preferiblemente un producto alimenticio de este invento.

Este invento ademas se relaciona con un método para reducir los niveles de insulina
en la sangre y la resistencia a la insulina en un sujeto, comprendiendo administrar o-
ciclodextrina a un sujeto necesitado de la misma en cantidad suficiente para reducir los niveles
de insulina en la sangre del sujeto. La resistencia a la insulina es tipicamente la causa de la
diabetis Tipo II. La resistencia a la insulina puede ser estimada por la tasa de
trigliceridos/HDLcolesterol y la tasa de glucosa/insulina. Un sujeto necesitado de la misma
es uno que muestra altos niveles de insulina, tiene diabetis Tipo II 0 que tiene una
predisposicién para desarroliar diabetis Tipo II, o que tiene una historia familiar de altos
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niveles de insulina o diabetis Tipo II. Cualquier método rutinariamente usado para determinar
los niveles de insulina puede ser usado en este para ensayar y monitorear los niveles de
msuhmylsm VorporqanploBalonetal (Eds) Métodas de Investigacién v

ch 3, Part ITI, Vol 28. American Elgevier Publishing Co., New
York, 1073, incorporado en este por referencia, para una descripcién de ensayos para
determinar los niveles de insulina. La a-ciclodextrina puede ser administrada antes,
concurrentemente o subsecuentemente a la ingestién de la comida contentiva de grasa.
Preferiblemente la a-ciclodextrina es adminisirada poco antes o concurrentemente con la
ingestién de la comida contentiva de grasa. Mas preferiblemente la a-ciclodextrina es
administrada &l sujeto con una comida contentiva de grasa. La cantidad de a-ciclodextrina
ingerida por comida es preferiblemente mas o menos de 165mg-1lg/comida, mas
preferiblemente mas 0 menos mas o menos de 1-7g/comida y mas preferiblemente mas o
menos de 2-3.3g/comida. El total de a-ciclodextrina ingerida diariamente es mas o menos
de 500mg a mas o menos de 33 g por dia, preferiblemente mas o menos de 5g a mas o menos
de 20g por dia, y mucho mas preferiblemente mas o menos de 6-11g/dia_ Preferiblemente lg
cantidad de a-ciclodextrina administrada diariamente al sujeto esta basada en la grasa ingerida
diariamente por el sujeto, y esta a una tasa mas o menos de 1:20-1:3 w/w, preferiblemente
la tasa es mas o menos de 1:13 - 1:5 w/w, y mucho mas preferiblemente la tasa es mas o
menos de 1:9 w/w. La a-ciclodextrina puede ser administrada al sujeto en forma de polvo,
tableta , gel, capsula, un liquido u otro medio de entrega adecuado para consumo humano,
preferiblemente uno que no comprenda acido linolenico. La a-ciclodextrina puede ser
administrada al sujeto en forma de un producto alimenticio, preferiblemente un producto
alimenticio de este invento.

Este invento también se relaciona con un método para reducir la diarrea en un sujeto
necesitado de ello, comprendiendo administrar al sujeto necesitado de ello, a-ciclodextrina
en cantidad y por un periodo suficiente para reducir la diarrea en el sujeto. El sujeto puede
ser un mamifero, e.g., ratén, rata, gato, perro, vaca, caballo, mico, mono, 0 humano. Tal
sujeto puede ser uno que esta predispuesto a diarrea, o actualmente sufre de diarrea, e.g., el
sujeto puede ser un paciente propenso a la colecistectomia o que tenga diarrea, un paciente
que sufra de dierrea agravada por la grasa, o un paciente que tenga diverticulitis aguda o
subaguda., las fases agudas de ciertas condiciones inflamatorias del intestino, e.g., colitis
ulcerativa o enfermedad de Crohn y después de algunos tipos de cirugia intestinal, e.g.,
colostomia o ileostomia. La a-ciclodextrina puede ser administrada en forma de un producto
alimenticio, preferiblements un producto alimenticio de este invento por ejemplo un producto
alimenticio harinoso o no harinoso de este invento. La a-ciclodextrina también puede ser
administrada al sujeto en forma de polvo, tableta, una capsula, gel, un liquido u otro medio
de entrega adecuado para el consumo. La a-ciclodextrina puede ser administrada con una
comida a mas o menos e.g de 165mg-11g/comida, preferiblemente mas 0 menos de 1-
7g/comida y mas preferiblemente mas o menos de 2-3.3g/comida. Preferiblemente el total de
a-ciclodextrina ingerida diariamente es mas 0 menos de 500mg a mas o menos de 33 g por
dia, mas preferiblemente mas 0 menos de 5 g a mas 0 menos de 20g por dia, mas
preferiblemente de 6-11g/dia. La tasa de a-ciclodextrina ingerida a grasa ingerida por comida,
o diariamente, prefesiblemente por comida, es mas o menos de 1:20-1:3 w/w, preferiblemente
la tasa es mas 0 menos de 1:13-1:5 w/w, mas preferiblemente la tasa es mas o menos de 1:9
wiw. La a-ciclodexirina puede ser administrada antes, concurrentemente a subsecuentemente
a la ingestién de la comida contentiva de grasa. Preferiblemente la a-ciclodextrina es
administrada poco antes o concurrentemente de la ingestion de 1a comida contentiva de grasa.

La adicion de a-ciclodectrina a un producto alimenticio para mascotas mantiene o
promueve buena calidad de excrementos de la mascota y/o mejora Is calidad de los
excrementos de la mascota. La buena calida de excrementos en una mascota es un trato
deseable segin es percibido por el propietario de la mascota en que no solamente es
generalmente estéticamente mas satisfactorio pero también es un indicador de la buena salud
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de la mascota. Como tal, este invento también se relaciona con un producto alimenticio para
mascotas que comprende a-ciclodextrina en cantidad suficiente para mantener o promover
buena calidad de los excrementos de una mascota y/o mejorar la calidad de los excrementos
de una mascota. Los excrementos que tienen buena calidad son firmes y bien formados al
mantener su forma. Un excremento con contenido de humedad, de tal manera que la forma
no sea mantenida (banquillo sudto o diarrea), o un contenido de humedad de tal manera que
el excremento sea duro y seco, no son excrementos de buena calidad. La comida de mascotas
es preferiblemente comida para mascotas empacada. El empaque puede ser de pléstico, papel,
cartén o metal, e.g, aluminio o0 hoja de metal. La comida de mascota puede ser comida de
mascots liimeda, tal como aquellas empacadas en tarros o hojas de metal o una comida seca
de mascota, tal como aquellas empacadas en papel o cartén, e.g., kible o bizcochos.
Preferiblemente la comida de mascota es comida desarrollada para un gato, perro, vaca o
caballo. Este invento también se relaciona con un método para mantener o promover buena
calidad de excrementos de una mascota y/o mejorar la calidad de los excrementos de una
mascota mediante la administracion de a-ciclodextrina a una mascota, preferiblemente una
mascota necesitada de la misma, en cantidad y por un periodo suficiente para mantener o
promover buena calidad de excrementos de la mascota y/o mejorar la calidad del excremento
de la mascota. La a-ciclodextrina puede ser administrada con una comida a mas o menos e.g.
165mg-11g/comida, preferiblemente mas 0 menos de 1-7g/comida, y mucho mas
prefieriblemente mas o menos de 2-3.3g/comida. Prefesiblemente el total de a-ciclodextrina
ingerida diariamente es mas 0 menos de S00mg a mas 0 menos de 33 g por dia, mas
preferiblemente mas 0 menos de 5g a mas o0 menos de 20g por dia, mas preferiblemente de
6-11g/dia. La tasa de a-ciclodextrina ingerida a grasa ingerida por comida, o diariamente,
preferiblemente por comida, es mas o menos de 1:20 - 1:3 w/w, preferiblemente la tasa es mas
o menos de 1:13-1:5 w/w, mas preferiblemente la tasa es mas o menos de 1:9 w/w. La a-
ciclodextrina puede ser administrada antes, concurrentemente a subsecuentemente a la
ingestién de Ia comida contentiva de grasa. Preferiblemente la a-ciclodextrina es administrada
poco antes o concurrentemente con la ingestion de la comida contentiva de grasa. La a-
ciclodextrina puede ser administrada a la mascota en forma de pastilia, galleta, tableta, capsula
etc. o en forma de un producto alimenticio para mascotas, particularmente un producto
elimenticio para mascotas de este invento, incluyendo alimentos liimedos para mascotes tales
como empacados en un tarro o en hojas de metal o comida seca para mascotas tales como
aquéllas empacadas en un contenedor de papel o cartdn e.g. kible 0 bizcocho. Una mascota
necesitada de s misma es una que tienc excrementos pobremente formados o con
predisposicin a tener excrementos pobremente formados, ¢.g., una mascota con diarrea o
con predisposicién a la diarrea.

En los métodos de este invento, la a-ciclodextrina puede ser administrada en forma
de unidad de dosis de una sola dosis fundamentalmente consistiendo en a-ciclodextrine. La
unidad de Gnica dosis puede ser en forma de polvo, tableta, capsula, gel, pelota, liquido, etc.
por cualquier medio que es rutinariamente usado en el arte. La a-ciclodextrina puede ser
incorporada en e polvo, tableta, gel, capsula, pelota, liquido, etc. con otros aditivos
comimmente usados, €.8., colorantes, antioxidantes, llenadores, almidones, aziicares, agentes
antibacteriales o antihongos, preservativos, estabilizantes o emuisificadores. La «a-
ciclodextrina puede ser combinada con cualquier transportador farmacéutico aceptable para
administracién oral, ¢.g. puede ser encerrado en una capsula de gelatina suave o dura,
comprimida en tabletas, o directamente incorporada en la dieta del individuo.

la a-ciclodextrina puede ser incorporada con excipientes y usada en
forma de tabletas digestivas, capsulas, elixires, suspensiones, siropes, wafers y similares. La
a-~ciclodextrina puede ser mezclada con otras formas de alimento y sumentadores de sabores
farmacéuticos aceptables. Los transportadores farmecéuticos aceptables y las formulaciones
son descritas, por ejemplo, en Remington’s Ciencias Fermacéuticas (19th ed.) (Genarro, ed.
(1995) Mack Publishing Co., Easton, Pa), incorporada a este por referencia. Preferiblemente,
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la formulacién es tal que la a-ciclodextrina es liberada en el estomago para mezclarse con el
alimento ingerido, de tal manera que uniones de Iz a-ciclodextrina y grasa sean formados de
tal forma que la a-ciclodextrina: los compiejos grasos estén ya formados cuando el quimo es
empujado al yeyuno y es mezclado con bicarbonato y lipasa.

Debido a que solamente una cantidad relativamente pequefla de ciclodextrina total
(e.g. menos que mas o menos de 9% w/w preferiblemente menos que mas o menos de 6%
w/w, mucho mas preferiblemente menos que mas o menos de 3% w/w) es adicionada a los
productos alimenticios para lograr la tasa deseada de a-ciclodextrina a grasa, la a-
ciclodextrina puede ser adicionada a la composicién de la comida, en vez de usar a-
ciclodextrina como un llenador para reemplazar una cantidad igual de los ingredientes secos
en & producto alimenticio. Entonces el contenido calérico de los productos alimenticios de
este invento, segiin determinado por bomba calorimétrica, no es sustancialmente alterado por
la adicién de ciclodextrina total. Aun si los ingredientes secos son removidos del producto
alimenticio para compensar por la relativa poca cantidad de ciclodextrina adicionada al
producto alimenticio (menos que mas o menos de 9% prefesiblemente menos que mas o
menos de 6% w/w, mas preferiblemente menos que mas o menos de 3% w/w), el contenido
caldrico del alimento no sera sustancialmente reducido.

Este invento también se relaciona con métodos para mejorar las propiedades
organolépticas de un producto alimenticio consumible contentivo de grasa, sin reducir el
contenido cal6rico (como ensayado por bomba calorimétrica) o sustanciaimente reducir el
porcentaje de grasa en el producto alimenticio. El método comprende adicionar a-
ciclodextrina al producto alimenticio contentivo de grasa durante la preparacién del producto.
La cantidad de a-ciclodextrina adicionada a los alimentos esta basada en la cantidad de grasa
en o producto terminado. Los productos alimenticios de este invento tipicamente tienen una
tasa de a-ciclodextrina & grasa mas o menos de 1:20-1:3 w/w, preferiblemente mas 0 menos
de 1:13-1:5 w/w, y mas preferiblemente mas 0 menos de 1:9 w/w. La cantidad total de
ciclodextrina adicionada al producto es tipicamente menos de 9% w/w, preferiblemente
menos de 6% w/w y mas preferiblemente menos de 3% w/w. Los productos hechos con tan
poco como 0.7% w/w a-ciclodextrina han aumentado las propiedades organoléptices, e.g.,
un sabor mas dulce y una textura mas suave. El producto alimenticio consumible contentivo

de grasa puede comprender por contenido calérico 7-80% grasa, preferiblemente 20-70%
o, mucho mas preferiblemente 40-70% grasa, o por peso 5-50% w/w grasa o preferiblemente
7-25% wiw grasa. Este método puede ser aplicado a una variedad de productos alimenticios
contentivos de grasa, e.g. un producto alimenticio harinoso, un producto vegetal preparado,
un producto licteo, una came de res preparada o mariscos, sopas y condimentos e.g., gravis,
salsas, mayonesa, salsa para ensaladas, etc. Por ejemplo, el producto alimenticio harinoso
puede ser e.g. bamra de merienda, cereal de desayuno, pancake, waffie, mufin, tortilla, tortillas
de matiz, galleta de meriends, pan, ponqué, galleta, donald, zeppoli y pie u otra fruta o
producto de panaderia lleno de nueces. Un producto licteo de este invento puede ser e.g.
leche, crema, leche evaporada o condensada, pudin, mantequilla, helado, leche maiteada y
sopas a base de crema o sopes, yogur y bebidas preparadas con yogur, e.g., frutas y
“suave”yogur, y queso o productos de queso procesados, o productos de huevo, e.g., una
tortilla o pasta de huevo. El producto vegetal puede ser uno que es hecho con grasa como
uno de los ingredientes e.g., humus, tahini, margarina y mantequillas de nueces, o puede ser
uno que es frito en un material contentivo de grasa, e.g., papas fritas, vegetales tempura, o
falafel, donde la cantidad de una a-ciclodextrina en el producto frito esta basada en la
cantidad de material contentivo de grasa que es estimado que es contenido en el producto
frito, después de ser fritado. E! producto de carne puede ser carne preparada, cordero, cerdo,
aves o productos del mar, e.g., frankfurters, tajadas de deli, salchichas, barras de pescado,
dedos de pollo y carne molida para ser hechas en, e.g., hamburguesas, bolas de camne o masa
de came. El método también es aplicable a batidos que son usados para cubrir productos, e.g.
papas fritas o tempura, para ser fiitadas en material contentivo de grasa, e.g., manteca o
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aceite. Ademas el método es aplicable a jabones, y condimentos, e.g., gravis, salsas y salsas
de ensalada, donde 1a tasa de a-ciclodextrina a grasa descrito supra puede mejorar la textura
y/o sabor del producto. Los productos de este invento frecuentemente tienen un sabor
comparable al de productos similares hechos sin a-ciclodextrina y/o tienen una textura mas
suave y un sabor mas dulce. Ademas, la inclusién de a-ciclodextrina en leche evaporada o
condensada produce un producto mas blanco segiin comparado con productos similares sin
a-ciclodextrina.

Este invento también se relaciona con un método para reducir la cantidad de tiempo
requerido para preparar crema batida, que comprende adicionar a-ciclodextrina a la crema
antes o durante 1a batida. La a-ciclodextrina es adicionada en cantidad suficiente para reducir
la cantidad de tiempo necesario pare hacer crema batida. Preferiblemente la cantidad de a-
ciclodextrina es suficiente para obtener una tasa de a-ciclodextrina a grasa en Iz crema mas
o menos de 1:20 - 1:3 w/w, preferiblemente mas o menos de 1:13-1:5 w/w y mucho mas
preferiblemente mas o menos de 1:9 w/w. Reduciendo la cantidad de tiempo necesario para
que se forme crema batida reduce la cantidad de energia necesaria para correr el mezclador,
lo que cuando calculado en una escala comercial resulta en grandes ahorros monetarios tanto
en electricidad y mano de obra. La crema batida queda suave y acucharada y el suero no se
. separa del resto de los componentes.

Se ambiciona en este que la crema batida que contiene a-ciclodextrina pueda ser
usada como cubierta en otro material contentivo de grasa, que puede o puede no contener
a-ciclodextrina, y la cantidad de a-ciclodextrina en la crema batida sera suficiente para unir
la grusa al otro material contentivo de grasa cuando consumido, reduciendo entonces también
la biodisponibilidad.

EJEMPLOS
EJEMPLO 1

Las Figuras 9A-9C muestran los resuitados de un estudio in vitro de aceite vegetal
(4g), agua (6g) (adicionado con color para alimentos para contraste) y cantidades variadas
de (A) a-ciclodextrina (100-2,000mg, derecha a izquierda), (B) P-ciclodextrina o (C) y-
ciclodextrina. Una banda de material “similar a cera” que divide el aceite y las fases acuosas
es aparente en los tubos. El tamafio de esta banda aumenta con mayores cantidades de a-
ciclodextrina, a un méximo en el tubo marcado 10% (400mg a-ciclodextrina/4g aceite).
Notese el mayor tamafio (derecha a izquierda) de una capa blanca de a-ciclodextrina no
reaccionada en el fondo de los tubos. Este material es desplazado de la solucibn, bien por el
aceite o por el complejo a-ciclodextrina-aceite. Estos tubos fueron centrifugados pare mejorar
la definicién de las capes. El complejo “similar a cera™ es de tal consistencia que todos los
tubos en el 9A, excepto los mas lejanos a la derecha, pueden ser invertidos sin goteo de la
fase acuosa alrededor del complejo.

El tamafio de poro de la a-ciclodextring es significativamente mas pequefio que el
tamafio de poro de Ia B-ciclodextrina y y-ciclodextrina. Entonces, uno no esperaria una a-
ciclodextrina una moléculas de trigliceridos porque las moléculas no cabrian en ese poro de
la a-ciclodextrina Sin embargo, la cantidad de grasa unida en los tubos que contienen el
aceite/p-ciclodextrina (Figura 9B) y la mezcls aceite/yciclodextrine (Figura 9C) es
significativamente menor que lo visto en los tubos que contienen la mezcla aceite/a-
ciclodextrina (Figura 9A). Este diferencia es aun mas dramitica en la Figura 9C, donde es
vagamente notoria una banda de material similar a cera. La sustancia blanca en el fondo de
los tubos es ciclodextrina precipitada.

EJEMPLO 2 ESTUDIOS EN ANIMALES
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Para examinar e efecto de 1a a-ciclodextrina en el aumento de peso corporal y en los
niveles de plasma lipido en animales alimentados con dietas altas en grasa y dietas bajas en
grasa, adelantamos un estudio de alimentacién, a corto plazo, usando ratas Wistar. Cuarenta
y dos ratas Wistar machos, de 10 semanas de edad, fueron obtenidas de Harlan-Sprague
Dawley. Después de une semana de adaptacion, mientras eran alimentadas con la dieta baja
en grasas controlada (LF), fueron divididas en dos grupos iguales, uno de dieta baja en grasa
(LF) y otro de dieta alta en grasa (HF). Estos dos grupos fueron ademas divididos en dos
subgrupos. Dos grupos fueron alimentados la dieta LF o HF y sirvieron como controles para
los otros dos grupos de ensayo que fueron alimentados con la dieta LF o la dieta HF
conteniendo a-ciclodextrina, donde la cantidad de a-ciclodextrina era tal que la tasa de a-
ciclodextrina a grasa en el alimento era de 1:10 w/w. La dieta LF fiie formulada en
conformidad con Is dieta AIN-93M y contiene 4% (w/w) aceite de soya como la fuente de
grasa. La dieta HF era una modificacion de la dieta LF con 40% aceite de soya. Entonces, el
grupo LF que recibia la a-ciclodextrina (LF-ciclodextrina) ingiri6 0.4g de a-
ciclodextrina/100g de alimento, y el grupo HF que recibié a-ciclodextrina (HF-ciclodextrina)
comib 4g a-ciclodexirina/100g de alimento. La densidad calérica de las 4 dietas fueron: LF:
3.96 kcal/g; LF-ciclodextrina: 3.66 kcal/g; HF: 5.70 kcal/g; HF-ciclodextrina: 5.59 kcal/g.

Las ratas fueron alojadas en pares, por cinco semanas, antes de ser colocadas en
cajas metabdlicas individuales en la sexta semana de estudio. Todos los excrementos de las
retas fueron recogidos durante los tres dias finales de estudio. Al final de la sexta semana del
periodo de estudio 1as ratas fueron sacrificadas, por decapitacién, después de una breve
exposicion a gas diéxido de carbono. Fue recogida la sangre del tronco y del higado en cada
animal. El resto del cuerpo fue viscerado, y toda la grasa visible de la cavidad interna fue
recogida y pesada. La carcasa fue congelada para aniilisis de su composicién corporel, en una
fecha posterior.

Consumo de Alimento y Energis:
La cantidad de alimento ingerido por los animales fue monitoreado por las primeras
cinco semanas del estudio y de esta informacién el consumo calérico fue calculado. Esta

informacion aparece presentada en la Tabla 1 y Figuras 1 y 2 como un promedio para cada
grupo + SD.

Tabla 1: Consumo total de alimento y de calorias en los 4 grupos de ratas
durante las primeras 5 semanas del estudio (mediat SD).

Grupo Innuhmmtn.mmdn Consumo caldrico (Kcal)
LF 2,970+154
LF-ciclodextrina 786-1-81 2,978+ 332

HF 753170 4,0724921

HF- 769+107 3,986+560
ciclodextrina

No hubo diferencia estadistica entre ninguno de los grupos, en relacién con la cantidad
(g) de alimento ingerido. Debido al mayor contenido calérico de la dieta HF, las ratas en los
grupos 2 HF significativamente consumieron mas calorias, comparado con equellas de los
2 grupos alimentados con LF. Debe ser notado que el consumo calérico entre los dos grupos
HF o los dos grupos LF no fie afectado por la ingestién de a-ciclodextrina. Esta informacién
muestra que (1) todas las ratas fueron saciadas con Ia cantidad de alimento ingerido, y (2)
que si la a-ciclodextrina estaba uniendo una parte de Ia grasa y entonces evitando que la grasa
fuera digerida por las ratas, las ratas no estaban consumiendo mas alimento para compensar
por ello. No hay diferencia estadistica entre los grupos en lo pertinente a consumo de agua.
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Cambio en el peso corporal:

La Figura 1 ilustra el cambio en el peso corporal de los cuatro grupos de ratas en
crecimiento durante la totalidad del periodo en estudio. Segiin habiamos previamente
demostrado (Jen Physical Behav 42:551-556 (1988) y Jen et al. Int. J Obesity 19:699-708
(1995) imcorporado en este por referencia), los animales que recibieron la dieta HF ganaron
mas peso que aquellos que recibieron la dieta LF. Interesantemente, 1a Figura 3 demuestra
que los animales que recibieron una dieta comprendiendo e-ciclodextrina y grasa, a una tasa
de 1:10 w/w, ganaron peso a una tasa menor en relacién con su respectivo grupo de control.
A pesar de que el grupo de control en la dieta HF aparecen estar todavia ganando peso a una
tasa significativa, la tasa de ganancia de peso de los otros tres grupos parece haber llegado
auntope.Enmq'empbbsmimlesdinumdosmhdieudea-ddodumhddu
muestran haber ganado peso a uns tasa casi idéntica a Ia de los animales que recibieron la
dieta baja en grasa (4% w/w) sin a-ciclodextrina. Entonces, mediante la adicién de la a-
ciclodextring a la dieta de los animales, donde la cantidad de a-ciclodextrina ests basada en
1a cantidad de grasa en la dieta, en este ejemplo 4% w/w a-ciclodextrina y 40% w/w grasa,
1a tasa de aumento de peso es significativamente inhibida. Esto aparece ea claro contraste
con estudios anteriores, donde la composicién de ciclodextrina adicionada a 12 dieta de las
ratas no tuvo ningiin efecto en Is tasa de ganancia de peso hasta que el porcentaje de
composicién de ciclodextrina en el alimento fue al menos de 58.5% w/w.

Composicién corporal:

El anélisis de Ia composicién corporal revela que adicionar a-ciclodextrina a la dieta
LF no afecto el contenido corporal. Sin embargo, I a-ciclodextrina adicionada e la dieta HF
redujo significativamente la masa de grasa corporal (LF: 48.3+2 4g, LF-ciclodextrina: 51 +
6.5g; HF: 713 + 5.8g; HF-ciclodextrina: 55.6 + 2.4g, mediatSE). Esto implica que Ia -
ciclodextrina es mas efectiva en reducir la grasa corporal cuando 1a grasa dietética es alta.

Estoiau .

Shimada et al. (Shimada et al. “Estructura de la inclusién de uniones de ciclodextrinas
con trigliceridos en la interfase de aceite/agua vegetal” J. Food Sci. 1992; 57(3):655-656)
ba reportado que dos moléculas de complejo de a-ciclodextrina con un acido graso libre
(FFA) mientras que Szejtli (Szejtli J. “Utilizacion de ciclodextrinas en productos y procesos
industriales™ J. Mater. Chem. 1997,7.575-587) sugiere que este fendmeno es dependiente del
largo de la cadena de icidos grasos y que es posible para 3-4 moléculas de a-ciclodextrina
unirse con cada uno de los tres dicidos grasos de la molécula de triglicerido. Estos resultados
sugieren que 9-12 moléculas de a-ciclodextrina senin necesarias para completamente unir una
molécula de triglicerido. Si este fuera el caso, seria dificil imaginar ser capaz de alimentar
suficiente a-ciclodextring a un animal para unir suficientes trigticeridos para lograr una
diferencia significativa en &l peso corporal, debido & que los trigliceridos y la a-ciclodextrina
tionen pesos moleculares similares. Sin embargo, de los datos mostrados en este, donde e.g.,
una dieta comprendiendo 4% a-ciclodextrina y 40% grasa inhibe el aumento de peso y reduce
la masa de grasa corporal, siendo que los pesos moleculares son muy similares, hemos
calculado que una molécula de a-ciclodextrina puede unir aproximadamente nueve moléculas
de trigliceridos, el equivalente a 27 dcidos grasos libres. Entonces podemos directamente
convertir esto a uniones de 1 gramo de a-ciclodextrina aproximadamente 9 gramos de
trighicerido. Sin querer estar atados por la teoria, la diferencia en la tasa de las moléculas de
a-ciclodextrina necesarias para unir un triglicerido, basados en lo revelado en Shimada o
Szejtli, y la tasa de a-ciclodextrina a grasa revelada en este como formando uniones con
grasa, sugiere que la a-ciclodextrina cateliza la formacién de grandes particulas de
trigliceridos cubiertos con a-ciclodextrina en forma de una miscelénea muy estable,
reduciendo entonces la biodisponibilidad de grasas en esas particulas. Hemos podido
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demostrar que cuando el aceite de oliva purificado es pre-mezclado con a-ciclodextrina, la
ldmdldhpohhudehhpunpormpmdnuunsmﬁmdtmmuda A medida
que estas particulas son formadas en el medio de la chime, una “sopa™ muy compleja, las
particulas pueden ser andlogas a particulas de lipoproteina en la corriente sanguinea. Esto
también explicaria porque la flora bacterial parece no poder metabolizar los complejos grasos
de a-ciclodextrina que llegan del intestino delgado.

Contenido Graso Fetal:

El total de las determinaciones de lipido fueron adelantadas en los excrementos
recogidos, usando técnicas estindar Folch et al. J. Biol. Chem 226: 497-509 (1957)
incorporado por referencia. Los resultados (Figura 4) indican un aumento significativo en la
grasa fetal en la HF-ciclodextrina (p{ 0.05) pero no en las ratas alimentadas LF-ciclodextrina.
En promedio este aumento file aproximadamente de 25%. Estos datos indican que la a-
ciclodextrina redujo la biodisponibilidad de la grasa, evitando que 1a grasa fuera absorbida
cuando el consumo de grasa era alto, y ademas, evito que esta fuera metabolizada por 1a flora
intestinal de el intestino grueso de los animales. La ultima observacién fue confirmada por
inspeccién visual del excremento. Todo el material recogido parecia teper una forma y
consistencia normales, no habia indicacién de diarrea.

Niveles de Glucosa de Plasma, Colesterol y Trigliceridos:

Las concentraciones de glucosa de plasma, colesterol y trigliceridos fueron medidas
en todos los animales sacrificados, usando técnicas estindar de laboratorio clinico, como
pueden ser encontradas en Libro de Texto de Tietz de Quimica Clinica, segunda edicién.
Burtis CA and Ashwood ER eds., W.B. Saunders Company A Division of Harcourt Brace
& Company, 1994, Philadelphia, incorporada en este por referencia. (Figura 5). En promedio,
la a-ciclodextrina parecié haber disminuido los niveles de plasma total de colesterol mas o
menos en 10%. Esta disminucién no fue estadisticamente significativa durante el corto
periodo de estudio; esperamos que con periodos de alimentacién mas largos los niveles de
colesterol contimien dismimiyendo. Los niveles de colesterol HDL también disminuyeron
pero en menor proporcién, aproximedamente 6-8% de niveles de colesterol LDL, en todos
los animales fueron mury bajos para medirios confiablemente, debido a que en las ratas la
mayoria del colesterol es llevado en Ia fraccién de colesterol HDL y muy poco es llevado en
la fraccion de colesterol LDL. Los miveles de trigliceridos fiieron significativamente
disminuidos (p { 0.05) en mas 0 menos en 30%, en los animales que recibieron Iz a-
ciclodextrina. Los niveles de glucosa no fueron significativamente afectados por la
alimentacién HF o con a-ciclodextrina, en contraste con los resultados reportados en la
solicitud japonesa de Patente S60-94912, donde los altos niveles de ciclodextrina (19.5%,
39%, 58.5% o 78% w/w CD: alimento total) redujeron significativamente la glucosa
sanguinea.

Resistencia a la Insulina:

Un aumento en la resistencia a la insulina, elevados trigliceridos en la sangre y disminucion
en los niveles de colesterol HDL, sontodos factores de riesgo del Sindrome X. Las tasa de
insulina/glucosa, asi como las tasas de trigliceridos/HDL fueron calculados pare sunymstrar
indicaciones sobre la resistencia a la insulina y el riesgo al Sindrome X_ (Szejtli J. Matter.
Chem. 1997,7:575-587 incorporado a este por referencia). A pesar que debido al corto
periodo del estudio la alimentacién HF no indujo significativamente a una resistencia a la
insulina, apareci6 una tendencia en esa direccién Similarmente, los animales con
ciclodextrina-HF mostraron una tendencia hacia una dismimiida resistencia a Ia insulina.
Esperamos, basados en los datos humanos sbajo presentados, que cuando el periodo de
alimentacién sea aumentado, la resistencia a la ingulina se volverd significativa y Ia a-
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ciclodextrina puede significativamente disminuir I resistencia a la insulina vista en las ratas
almentadas HF. La reduccin en las tasas de colesterol trigliceridos/HDL por e-ciclodextrina
indicaron una disminucion significativa en el riesgo de Sindrome X

Leptina:

La leptina es una hormona de protefna con importantes efectos en 1a regulacion del
peso corporul, el metabolismo y la funcién reproductiva. La leptina es predominantemente
segregada por el adipocites, apoyando la idea de que el peso corporal es designado como e
total de masa de grasa del cuerpo. Entonces, analizamos los niveles de plasma leptina en los
animales alimentados con Ias dietas LF y HF + a-ciclodextrina usando técnicas estindar.

La Figura 6 compara los valores de plasma leptina obtenidos de los cuatro grupos de
ratas, donde los niveles de leptina fileron determinados mediante el uso de un kit RIA para
ratas leptina (Linco Research, St. Charles, MO), siguiendo las instrucciones del productor,
que se incorporan en este por referencia. La cantidad de leptina presente en el plasma de las
ratas HF (18.1 + 32ng/mL) es estadisticamente mayor (p{0.001) que aquella de las ratas LF
(7.5 + 1.9ng/mL). La concentracion de plasma leptina de las ratas HF-ciclodextrina (9.6 +
1.8ng/mL) no es estadisticamente diferente al de las ratas LF. Debido a que la adiposaesla
fuente de tejido para la leptina, los datos sugieren que hay mas grasa corporal en las ratas HF
en relacién con los otros tres grupos. Debido & que 1a leptina reduce el consumo de alimento
y € peso corporal, los mayores niveles de leptina indican un estado de resistencia a la leptina
en las ratas alirnentadas HF. Sin embargo, cuando la a-ciclodextrina fue adicionada a la dieta
HF, las ratas que consumian esta dieta tuvieron, significativamente, un menor nivel de leptina.
Esto demuestra que 1a masa corporal de grasa fue reducida en las ratas HF-ciclodextrina, y
sugiere que la resistencia a la leptina en estas ratas es dismimiida. Estos resultados sugieren
que estas ratas son mas sengibles a los efectos de la leptina, y entonces, el firturo reaumento
de peso puede ser mas dificil. Cuando Ia leptina por gramo de tejido adiposo fue calculada,
fue revelado que tanto la dieta grasa y como la a-ciclodextrina tenian efectos independientes
los niveles sanguineos de leptina (LF: 0.1110.02 ng/mL/g de tejido adiposo; LF-CD:
0.075+0.01; HF 0.2410.03; HF-CD: 0.17+0.03; efecto dieta p)0.001; efecto CD p{0.001).
En las ratas alimentadas con la dieta HF adicionada con a-ciclodextrina, la reduccién de los
niveles de leptina en la sangre fue mayor que aquella que puede ser contabilizada por la
dismimucién en la mase grasa corporal. Entonces, la a-ciclodextrina reduce los niveles de
leptina en la sangre y reduce la resistencia a la leptina, ademas de aquella inducida por
reduccién en el peso/grasa corporal. Resultados similares fueron obtenidos de estudios
humanos (ver ejemplo 4).

EJEMPLO 3: DATOS CLINICOS INICIALES
Efecto de la a-ciclodextrina en los niveles de trigliceridos en el suero de la sangre

Para determinar el efecto de la a-ciclodextrina en los niveles de trigliceridos, ocho
voluntarios fueron alimentados, por dos dias consecutivos, con una tortilla de dos huevos con
queso (54g) y una leche malteada, conteniendo un total de 47g de grasa después de un ayuno
de una noche. En la primema noche la comida también contenia aproximadamente Sg de a-
ciclodextrina. Las muestras de sangre (10ml) de cada voluntario tomadas en la habitacién via
un catéter intravenoso, inmediatamente antes de la comida (tiempo cero), yalas 1,2,y 3
horas después de 1a comida, fue consumido y fueron ensayados para niveles de trigliceridos
en el suero de la sangre. La muesira a la hora cero fue usada como base para calcular el
porcentaje de cambio en los niveles trigliceridos en el suero de la sangre de los voluntarios
humanos, & la una, dos y tres horas. La Figura 7 ilusira los datos recogidos de los
voluntarios. Es de anotar que el aumento esperado en los niveles de los trigliceridos en el
suero de la sangre es menor cuando la a-ciclodextrina fiie mezclada con el alimento que
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cuando no esta presente, a pesar de que la diferencia fallo en tener un nivel significativo
(p)0.08) debido a altas variaciones entre los individuos y el pequeflo numero de individuos
incluidos en este estudio.

La Figura 7 también contiene dstos de tres voluntarios que tomaron parte en un
estudio anterior de dos horas, con una comida mas pequefia (marcada “*”). El estudio
anterior de las dos horas también demuestra que el cambio en los niveles de trigliceridos es
menor cuando la a-ciclodextrina es incluida en la comida.

Efectos de 1 perdida de peso

Para determinar si la a-ciclodextrina adicionada a una dieta alta en grasa resultaria en
perdida de peso, la aciclodextrina fue adicionada a una dieta alta en grasa de un sujeto en
examen, i.e. un voluntario humano, hombre de 50 afios de edad, cinco pies y siete pulgadas
de altura, con un peso inicial de 267 libras. La a-ciclodextrina fue adicionada a 1a dieta del
sujeto, en proporcién de un gramo de a-ciclodextrina por cada oueve gramos de grasa que
se estimo que eran consumidos por el sujeto. La Figura 8 demuestra el cambio en el peso
corporal del sujeto en un periodo de 200 dias, aproximadamente 6 meses. A los 6 meses el
peso corporal del sujeto fue reducido en 32 libras. Ademas de la perdida de peso, dentro de
las primeras dos semanas del estudio 1a elevada presion sanguinea del sujeto bajo al punto en
que se vio obligado a disminuir en un tercio el bloqueador beta prescrito. Sus trigliceridos
sanguineos fueron también ensayados durante este tiempo y sus niveles de trigliceridos en
el suero de le sangre disminuyeron en 23% en el primer mes y 46% para el final de los seis
meses. Los efectos de la a-ciclodextrina, en varios parimetros, se muestran en Ia tabla 2.

Parametro Base 1 mes 6 meses
Colesterol (mmol/L) 4.76 4.76 40
HDL colesterol 0.97 1.00 1.11
(mmol/L)

Colesterol/LDL 491 4.76 441
Trigliceridos (mmol/L) 2.76 2.13 1.50
Resistencia a la insulina 2.85 2.13 1.35
Indice de masa corporal 39.17 37.27
Grasa corporeal (%) 335 30.0
Cintura (cm) 124 117
Cadera (cm) 127 117
Energia dietética Kcal/d 1,656 1,795
Grasa total (g/d) 112 103
Proporcién de grasa (%) 60.9 517
Carbohidratos totales (g/d) 56 84
Proporcién de carbohidratos 13.5 18.7
(%)

Proteinas totales (%) 106 133
Proporcién de proteinas (%) 256 29.6

La a-ciclodextrina fie también adicionada a la dieta de dos voluntarios adicionales.
La a-ciclodextrina fue adicionada en proporcion tal que cada comida comprendiera mas o
menos 2g de a-ciclodextrina. La Tabla 3 muestra los efectos de la a-ciclodextrina en
disminuir los niveles de colesterol, LDL, tasa colesterol/HDL y trigliceridos en el suero de
la sangre. Se anota que ambos voluntarios, asi como el voluntario inicial, estaban y todavia
siguen tomando uno de los farmacéuticos estatin para reducir los trigliceridos en el suero de
|a sangre. Los tres voluntarios estaban tomando diferentes estatines. Ademas, el voluntario
“FK” estaba tomando 3g/d niacina, que redujo a 50% en las primeras dos semanas del estudio
debido a los efectos secunderios no placenteros de este medicamento.

27



ZK

TABLA 3
Voluntario  Periodo Colesterol Colesterol/HDL LDL TG
Meses
FK 25 -18.5% -16.1% -25.6% -22.2%
JA 6 -10.2 88 -15.0 -37.5%

EJEMPLO 4: NIVELES DE INSULINA y LEPTINA

Muestras de sangre fueron tomadas de los dos sujetos adicionales del Ejemplo 3, en
diferentes periodos de tiempo, y ensayados para niveles de insulina y de leptona por el
método de Linco Research (St. Charles, MO), usando ensayos radioinmunes de insulina y de
leptina humanas.

Los resultados de este andlisis, presentados en la Tabla 4, demuestra que la
disminucién en los niveles de insulina y de leptina son mayores que la que puede ser

Tabla 4 Dias en Peso Corporal Insulina Leptina

dieta (Ib/kg) (uU/ml) (ng/ml)
Sujeto 1 0 196/89.09 14 36

55 188/85.45 13 29

112 180/81.82 8 1.6

% disminucién 5.0% 42.9% 55.6%
Sujeto. 2 0 232/105.45 26 6.1

28 230/104.55 28 6.0

62 220.5/100.23 16 39

% disminucién 5.0% 38.5% 36%

EJEMPLO 5

Un perro macho de dieciocho meses, adulto castrado de parentesco desconocido, con
diarrea cromica, fite purgado dos veces y colocado en comida hipoalergica en un esfuerzo por
controlar la diarrea. Sin embargo, 1a dierrea crénica no fue aliviada y el perro dejo de comer
por uno o dos dias, en tres ocasiones diferentes.

El perro fue entonces tratado con a-ciclodextrina de la siguiente manera: el perro fue
puesto en una dieta comprendiendo una cucharada (2.5g) de a-ciclodextrina mezclada con
dos tazas de comida seca, dos veces al dia por dos semanas y media. Basados en ¢l contenido
de grasa de la comida, la tasa de a-ciclodextrina a grasa era de mas o menos 1:9. La diarrea
cronica del perro fue eliminada durente este periodo excepto por un episodio agudo de
excremento sueltos después de un dia de bafiarse en un rio, pero desde entonces el
excremento se ha formado.

Elpmﬁnemnoudinmdoconmdietaidﬁ:ﬁcn,quenoeomprqdhu-
ciclodextrina, por 4 dias. Muy répidamente el perro perdié el apetito, restringié por si mismo
el alimento consumido a la mitad y comenzd & comer pasto, el pasto syuda amarrar el
excremento. La diarres volvi6.

La a-ciclodextrina 5(g) fue reintroducida en el alimento del perro y la diarrea fue de
nuevo eliminada.
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EJEMPLO 6: PRODUCTOS ALIMENTICIOS

La cantidad de a-ciclodextrina incorporada en los alimentos de este invento esta
basada en la cantidad de grasa contenide en el producto alimenticio. Lo siguiente describe una
variedad de productos alimenticios convencionales contentivos de grasa donde la a-
ciclodextrina ha sido adicionada en conformidad con este intvento. La tabla S indica el peso
total de los productos alimenticios y Ia cantidad de a-ciclodextrina, grasa y carbohidratos en
los productos descritos en este ejemplo comparados con los productos descritos en otras
referencias.

A. Galletas expresso de chocolate con pedacitos de chocolate

260g harina pastelera

758 polvo de cocoa

38g polvo para hornear

28g sal

226g margarina

150g azicar

180ml (165g) molaza o aziicar carmelita
28g a-ciclodextrina

58 extracto de vainilla

22g expreso ( temperatura ambiente)
2 huevos

115g pedazos de chocolate

La harina, cocoa, polvo para hornear y sal fueron mezclados conjuntamente y después
fue la margarina, aziicar, molaza (o azicar carmelita), a-ciclodextrina, vainilla y expreso
fueron adicionados a la mexcla. Unos huevos algo batidos fiieron revueltos a la mezcla, y los
pedacitos de chocolate fieron doblados en esa. Unas cucharadas grandes de la mezcla fueron
puestas en un papel para galletas, un poco engrasado, y después fue horneada por mas o
menos 15 minutos en un horno convencional o 10-12 mimitos en un homo convencional
precalentado a 375°F. Las galletas fueron cocinadas en una bandeja de alambre.

La mayoria de los catadores a ciegas encontraron que las galietas horneadas no eran
distinguibles de aquellas preparadas con la misma receta, sin adicionarles la a-ciclodextrina.
Aquellos que detectaron una diferencia prefirieron las que incluian la a-ciclodextrina por la
manera como describieron que era: mas rica, suave, de mas sabor y humedad, con una
textura mas placentera a 1a boca que las galletas sin Ia a-ciclodextrina.

B. Galletas de miel de harina de avena

42g mantequille

110g azicar morena
85g miel

1 huevo

15g agua

58g harina

25g sal

0.75g soda para homnear
8lg avena enrollada
4g a-ciclodextrina

En un mezclador, preferiblemente con una paleta adicionada, los ingredientes
Inimedos, mantequills, aziicar morens, miel, huevo y agua, fueron conjuntamente mezclados.
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Los ingredientes secos restantes, excepto la avena enrollada, fueron cernidos en un perol. La
avena enrollada file entonces agregada a los ingredientes secos. Los ingredientes mojados
y secos feron eatonces conjuntemente mezclados y alicuotas del batido fueron depositados
en una lamina para gailetas engrasada, y horneadas por 12-15 mimitos en un horno
convencional precalentado a 350°F por 8-10 minutos en un horno convencional. Las galletas
cocinadas fueron enfrindas en una bandeja de alambre.

La mayoria de los catadores a ciegas encontraron que las galletas horneadas eran
indistinguiibles de aquellas preparadas con 1a misma receta, sin la adicién de a-ciclodextrina.
Aquellos que detectaron una diferencia prefirieron aquellas que inclufan la a-ciclodextrina,
siendo estas descritas como mas ricas, suaves, mas sabor y humedad y con una textura mas
placentera a la boca que las galletas sin Ia a-ciclodextrina.

C. Barras de cinco capas

69g migajas de laminillas de matiz

100g azicar

113g mantequiila o margarina

115g pedacitos de chocolate

115g pedacitos de mantequillz y aziicar morena
124g laminillas de ouez de coco

63g nueces partidas

1lata (140z, 400g) de leche condensada endulzada
36g a-ciclodextrina

Las migajas de laminillas de matiz, aziicar, mantequilla derretida y 18g a-ciclodextrina
fueron conjuntamente mezcladas en una vasija para homear de 13x9x2 pulgadas, revueltas
entre si. La mezcla fise presionads uniformemente y firmemente en el fondo de la vasija para
formar una costra.

Los pedacitos de chocolate, pedacitos do mantequilla y azicar morensa, coco y nueces
partidas fueron regadas en forma uniforme en las capas sobre la costra y 14 oz (400g) de
leche condensada endulzada, mezciada con 18 g de a-ciclodextrina, fie regada
uniformemente en las 5 capas, y después horneadas a 350°F por 23 minutos, o hasta estar
un poco carmelita en los bordes. El producto fue completamente enfiiado y cortado en 24
pedazos.

La mayoriz de los catadores a ciegas encontraron que las barras horneadas no eran
distinguibles de las preparadas con la misma receta sin la adicién de a-ciclodextrina. Aquellos
que detectaron una diferencia prefirieron aquella que inchuia Ia a-ciclodextrina, las que fueron
descritas como mas ricas, suaves, mas sabor, mas dulces y hiimedas con una textura mas
placentera a la boca que las barras sin la a-ciclodextrina. Es anotado que la leche condensada
endulzada conileva un cambio significativo el mezclaria con la a-ciclodextrina. Tipicamente,
la leche condensada endulzada es muy gruess, lo que hace dificil vestirla, y tiene un color
blanco no llamativo. Al mezclaria con I a-ciclodextrina se vuelve mas suave y mas fluida en
su naturaleza, ademas de cambiar su apariencia a un color muy blanco brillante.

D. Macaroni con queso

98g mantequilia

29g harina

484g crema media y media
4g sal

0.53g pimienta blanca molida
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6g salsa chili

106g queso parmesano rallado
S7g queso chedar rallado
50g queso fontina rallado
50g quesc gruyere rallado
450g macaroni

3 gjo tajado

25g miggajas de pan frescas
3g condimento

33g a-ciclodextrina

4 cuchsradita condimento
33g a-ciclodextrina

29g de harina y 33g de a-ciclodextrina fueron adicionadas a 56g de mantequilla,
derretida, y cocinado por 3 minutos. La mitad y mitad fue adicionada lentamente a Ia
mantequilla derretida y a Ia mezcla de harina, y después cocinada, revoviendola
frecuentemente hasta que engrosara, por 4 a 5 minutos. La mezcla fue removida del calor y
la sal, pimients, salsa picante y la mitad del parmesano rallado fueron adicionados a la mezcla
y revueltos hasta que el queso se derritié.

El macaroni fue cocinado en agua hirviendo y el macaroni cocinado fue combinado
con mantequilla y ajo tejado. La mezcla de queso fue adicionada al macaroni. Los quesos

restantes fileron mezclados y adicionados a la mezcla de macaroni, las migajas de pan fueron
puestas en capas en el macaroni y queso y horneadas por 40-45 minutos.

Los catadores a ciegas encontraron que la comida preparada con ls a-ciclodextrina
¢1a mas cremosa y lhimeda que la misma comida sin la a-ciclodextrina.
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Tabla 5 Peso
total
g
Tortilla de queso 162
Mantequilla de mani 34 (2
cuch
Bola de came 1659
Macaroni w/4 1586

quesos

Barras de cinco 1241
capas

Pudin de pan francés 1365
de manzana

Galletas de miel con 492
avena

Galletas expresode 1020
chocolate con

CHO
total,
g

295
308

556

0, COMO como

como

%total %total %total (%)
dewt deCHO de grasa

Grasa o-CD
total, adici
g8 B

30 35 22%

16 20 5.9%
317 36 22%
293 33 2.1%
292 35 2.8%
112 105 0.8%
48 35 0.7%
231 28 2.8%

70%

25%

24.T™%

8.4%

5.0%

3.6%

1.1%

5.0%

11.7%

12.5%

11.4%

11.3%

12%

9.4%

1.3%

12.2%

32

(%)

68%

70%

69%

51%

46%

42.4%

24%

aCD aCD aCD Kcal grasa wt/ Kcal CHO wt/
grasa  wttotal CHO wttotal

%) (%)
5%  31%
15%  23.5%
4% 88%
31%  249%
9% 56.6%
49.6% 21.6%
69% 62.6%
49%  545%
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pedazos de chocol

Biscoti 1323 870

Ponqué de mante- 470 170
quilla solicitud

japonesa

S60-94912

Pasta china solici- 1336 535
tud japonesa

S60-94912

Bizcochos solicitud 2015 1400
japonesa S60-94912

108

141

2215

12 0.9% 1.4% 11.1% 20%

50(CD 10.6% (CD 29.4% (CD 35.5% (CD 64%

comp)2 comp)2 comp)2 comp)2
3.2% a-CD 8.8% a-CD 10.6% -CD

300(CD 22.5% 56.1%(CD 1364% (CD 7%
comp)2 comp)2 comp)2 comp)2
7.5% a-CD 18.7% a-CD 454% a-CD

500(CD 24.8%(CD 35.7%(CD 125%(CD 45%

comp)2 comp)2 comp)2 comp)2
7.4% 0-CD 10.7% a-CD 37.5% a-CD

33

7%

31%

%

49%

65.8%

36.2%

74.9%

69.5%

a3
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Existe una relacién clara entre el sumento de peso, la obesidad y una variedad de
desordenes patolégicos, e.g., diabetis, resistencia a la insulina, enfermedad cardiovascular,
niveles elevados de lipido en la sangre, apnea del sueflo, artritis, ciertos tipos de cancer y
elevadas tasas de mortalidad (Solomon and Manson, “Obesidad y mortalidad: una revisién
de la informacién epidemiologia”. Ann J. Clin Nutr. 1997;66:10448-10508). Los costos
totales por cuidados de salud y por la perdida de productividad, por desordenes relacionados
con la obesidad, llegan a $117 billones en el 2000 (Sobrepeso y obesidad: en una mirada.
Oficina del Cirujano General, 2001) Se ha reportado que los cambios en el indice de masa
corporal (BMI) preceden a la diabetis (Resnick et al., “Relacién del sumento de peso y
perdida de peso en los riesgos subsecuentes de diabetis en adultos con sobrepeso” J
Epidemiol Commmmity Health 2000;54:596-602), y por cada kg de aumento de peso corporal
la prevalencia de la diabetis auments en 9% (Mokdad et al. “Inclinaciones de la diabetis en
los EU.: 1990-1998", Disbetes Care 2000;23:1278-1283). A pesar de que la diabetis clase
II es asociada con exceso el peso corporal, otras anormalidades metabdlicas observadas en
la obesidad pueden contribuir ala disbetis tipo II. Los individuos obesos tienden a ser
hiperlipidemicos, hiperinsulemicos y resistentes a Ia insulina, todos los que han mostrado
sumentar el riesgo de desarrollar do desarrollar diabetis Tipo II (Kissebah et al. Riesgos a la
Salud de Iz Obesidad. Med Clin North Am 1989; 73:111-138; Kreisberg et al., Secrecion de
insulina de la obesidad. N. Engl J. Med 1967; 276:314-319, y; Olefsky J. Resistencia a la
insulina y accién de insulina: una perspectiva in vitro y en vivo. Diabetis 1981;30:148-162).
Entonces, ung dismimucion en la severidad de cualquiera de estas anormalidades también
reducird e riesgo de desarrollar diabetis Tipo II. Los productos de este invento tienen
propiedades organoléptices deseadas por los consumidores, y también promueven la perdida
de peso y otros beneficios para la salud.

REIVINDICAMOS

1. Un producto alimenticio harinoso consumible que comprende a-ciclodextrina y grasa,
donde dicho producto slimenticio tiene una tasa de a-ciclodextrina a grasa de 1:20
w/w a mas o menos de 1:3 w/w de dicho producto alimenticio, y donde dicho
producto alimenticio comprende menos que mas o menos 9% w/w de ciclodextrina
total.

2. El producto alimenticio harinoso consumible de la reivindicacién 1, que comprende
por lo menos mas o menos 7% a mas 0 menos 80% grasa por contenido calbrico.

3. El producto alimenticio harinoso consumible de la reivindicacion] que comprende
menos mas 0 menos 6% w/w de ciclodextrina total.

4 El producto alimenticio harinoso consumible de 1a reivindicacién 1 donde e producto
alimenticio es cocinado.

5. Un producto alimenticio no harinoso consumible que comprende complejos de a-
ciclodextring y grasa, donde dicho producto alimenticio no harinoso tiene una tasa de
a-ciclodextrina a grasa de 1:20 w/w a mas o menos 1:3 w/w de dicho producto
limenficio.

6. Hl producto alimenticio no harinoso consumible de la reivindicacién 5 donde dicho
producto alimenticio no harinoso es un producto alimenticio licteo, carne o vegetal.

7. El producto alimenticio no harinoso consumible de 1a reivindicacién 6 que comprende
menos de mas 0 menos 9% de ciclodextrina total.

8. El producto alimenticio no herinoso consumible de la reivindicacién 5 que comprende
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10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

21.

gs

5% a 50% grasa w/w.

Un método para sumentar las propiedades organolépticas de un producto alimenticio
consumible contentivo de grasa que comprende adicionar a-ciclodextrina & dicho
producto alimenticio contentivo de grasa de tal manera que el producto alimenticio
tenga una tasa de a-ciclodextrina a grasa de mas o menos 1:20-1:3 w/w y donde
dicho producto alimenticio comprenda menos de mas o menos 9% w/w de
ciclodextrina total.

El método de la reivindicacién 9, donde la a-ciclodextrina es sustancialmente a-
ciclodextrina pura.

El método de la reivindicacién 9, donde dicho producto ahmenticio consumible
comprende mas 0 menos 7% a mas 0 menos 80% de grasa por contenido calérico.

El método de la reivindicacién 9, donde el producto alimenticio consumible
contentivo de grasa es un producto alimenticio harinoso consumible.

Un método para reducir 1a biodisponibilidad de grase en un producto alimenticio
consumible contentivo de grasa que comprende determinar la cantidad de grasa en
un producto alimenticio consumible contentivo de grasa y combinar la a-ciclodextrina
con el producto alimenticio consumible contentivo de grasa de tal manera que el
producto alimenticio consumible contentivo de grasa comprenda una tasa de a-
ciclodextrina a grasa de mas o menos 1:20 a mas o menos 1:3 w/w donde dichs a-
ciclodextrina no es removide de dicho producto alimenticio antes de su consumo.
El método de la reivindicacién 13, donde el producto alimenticio consumible es un
producto alimenticio harinoso consumible.

El método de Ia reivindicacién 13, donde el producto alimenticio consumible es un
producto consumible licteo, carne o vegetal.

El método de la reivindicacién 13 donde el producto alimenticio consumible
comprende mas o0 menos 7% a 80% de grasa w/w por contenido calérico.

El método de la reivindicacién 13 donde la a-ciclodextrina es administrads en forma
de una pastilla, tableta, polvo, capsula, liquido o confitura.

Un método para sumentar el nivel de colesterol lipoproteina de alta densidad (HDL)
en un sujeto necesitado del mismo, que comprende administrar Is a-ciclodextring a
un sujeto necesitado de la misma, en cantidad suficiente para aumentar los niveles de
HDL.

El método de la reivindicaci6n 18 donde mas o menos 165mg a 11g de «-
ciclodextrina es administrada a dicho sujeto con una comida contentiva de grasa.

El método de la reivindicacién 18, donde dicho sujeto consume mas o menos 100g
de grasa por dia.

El método de la reivindicacién 18, donde la a-ciclodexirina esta en una cantidad tal
que esta en una tasa de 1:20 a mas o menos 1:3 de grasa ingerida diariamente por
el sujeto.

El método de la reivindicacion 18, donde los niveles de colesterol total no son
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25.

27.

28.

29.

30.

31.

32.

33.

34,

35.

i : 0
A
aumentados en ese sujeto.

El método de la reivindicacién 18, donde la a-ciclodextrina es administrada de una

forma escogida del grupo consistente en una tableta, polvo, capsula, liquido y una
confitura.

El método de la reivindicacién 18, donde la a-ciclodextrina es administrada al sujeto
en forma de un producto alimenticio harinoso consumible de la reivindicacién 1.

El método de a reivindicacién 1 donde mas 0 menos 500mg a 33g de a-ciclodextrina
es administrada diariamente sl sujeto necesitado de la misma para aumentar el nivel
de lipoproteina de alta densidad (HDL).

Un método para reducir I tasa de colesterol/HDL en un sujeto que comprende
administrar a un sujeto necesitado del mismo una cantidad de a-ciclodextrina, donde
la cantidad de a-ciclodextrina administrada a dicho sujeto y la grass ingerida
disriamente por dicho sujeto este en una tasa de mas o menos 1:20 a mas o menos 1:3
wiw.

El método de la reivindicacién 26, donde la a-ciclodextrina es administrada en una

forma escogida de un grupo que consiste en una tableta, polvo, capsula, liquido y
confitura.

El método de Ia reivindicacion 26 donde la a-ciclodextring es administracda al sujeto
en forme de un producto alimenticio de la reivindicacion 1.

. El método de la reivindicacién 26 donde mas o menos 500mg a 33g de a-

ciclodextrina es administrada diariamente sl sujeto necesitado de la misma, para
reducir la tasa de colesterol/HDL.

Un método para promover la perdida de peso en un sujeto necesitado de la misma,
que comprende administrar s un sujeto necesitado de lo mismo una cantidad de a-
ciclodextrina donde la cantidad de a-ciclodextrina administrada a dicho sujeto y la
cantidad de grasa ingerida que ese sujeto desea para evitar que sea absorbida, estén
a una tasa de mas o menos 1:20 a mas o menos 1:3 w/w.

El método de la reivindicacién 30 donde dicho sujeto consume una dieta dieria que
comprende por lo menos 30% de grasa por contenido calérico.

El método de la reivindicacitn 30, donde ls a-ciclodextrina es administrads en forma
de una tableta, polvo, capsuls, liquido o confitura.

El método de 18 reivindicacién 30, donde la aciclodextring es administrada al sujeto
en forma de un producto alimenticio harinoso consumible de la reivindicacion 1.

El método de la reivindicacién 30, donde mas o menos 500mg a 33g de a-
ciclodextrina es administrada diariamente al sujeto necesitado de la misma para
promover la perdida de peso.

Un método para reducir los niveles de trigliceridos en un sujeto que comprende
administrar a un sujeto necesitado de lo mismo, una cantided de a-ciclodextrina
donde la cantidad de a-ciclodextrina administrada a dicho mijeto y la grasa ingerida
diariamente por dicho sujeto, estén a una tasa de mas o menos 1:20 a mas 0 menos
1:3 wiw,
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36.

37.

38.

39,

4]1.

42.

43.

45,

47.

49.

50.

5.

9%

El método de la reivindicacién 35, donde la a-ciclodextrina es administrada al sujeto
en forma de una tableta, polvo, capsula, liquido o confitura. .

El método de la reivindicacién 35, donde la a-ciclodextrina es administrada al sujeto
necesitado de la misma en forma de un producto alimenticio harinoso consumible de
la reivindicacién 1.

El método de la reivindicacion 35 donde mas o menos 500mg a 33g de a-
ciclodextrina es administrada diariamente al sujeto necesitado de la misma.

Un método peara reducir los niveles de leptina, niveles de insulina, o resistencia a la
insulina, en un sujeto que comprende administrar a-ciclodextrina al sujeto necesitado
de la misma, en cantidad suficiente para reducir los niveles de leptina, los niveles de
insuling o la resistencia a la insulina por ese sujeto.

El método de la reivindicacién 39, donde la cantidad de e-ciclodextrina administrada
a dicho sujeto y la grasa ingerida diariamente por dicho sujeto, estin a una tasa de
mas 0 menos 1:20 a mas o0 menos 1:3 w/w.

El método de Ia resvindicacién 39, donde la a-ciclodextrina es administrada en forma
de tableta, polvo, capsula, liquido o confitura.

El método de Ia reivindicacién 39, donde la a-ciclodextrina es administrada sl sujeto
en forma de un producto alimenticio harinoso consumible de la reivindicacién 1.

El método de Ia reivindicacién 39, donde mas o menos 500mg a 33g de a-
ciclodextrina es administrada diariamente al sujeto necesitado de la misma.

Un método para reducir la diarrea en un sujeto, que comprende administrar al sujeto
necesitado de la misma, e-ciclodextrina en cantidad suficiente para reducir la diarrea
ea dicho sujeto.

El método de la reivindicacién 44 donde dicho sujeto es un sujeto con colecistectomia
o un paciente que sufre de diarrea agravada por la gordura.

El método de Ia reivindicacion 44, donde la a-ciclodextrina es administrada en forma
del producto alimenticio harinoso consumible de la reivindicacion].

El método de la reivindicacién 44 donde 1a aciclodextrina es administrade en forma
de una pastilla, capsula, wafer, tableta, polvo, liquido o confitura.

El método de la reivindicacion 44, donde mas o menos 500mg a 33g de a-
ciclodextrina es administrada diariamente al sujeto necesitado de la misma.

El método de la reivindicacitn 44, donde la cantided de a-ciclodextrina administrada
a dicho sujeto y Ia grasa ingerida diariamente por dicho sujeto, estén en una tasa de
mas o menos 1:20 a mas o menos 1:3 wiw.

El méodo de Ia reivindicacion 18, donde la a-ciclodextrina es administrada al sujeto
en forma del producto alimenticio no harinoso consumible de Ia reivindicacitn 5.

El método de 1a reivindicacién 26 donde la a-ciclodextrina es administrada al sujeto
en forma del producto alimenticio no harinoso consumible de 1a reivindicacién 5.
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52.

53.

35.

56.

57.

58.

59.

61.
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El método de la reivindicacién 30, donde la a-ciclodextrina es administrada al sujeto
en forma del producto alimenticio no harinoso consumible de la reivindicacién 5.

E! método de la reivindicacién 35, donde la a-ciclodextrina es administrada al sujeto
en forma del producto alimenticio no harinoso consumible de la reivindicacién 5.

El método de la reivindicacién 39, donde la a-ciclodextrina es administrada al sujeto
en forma del producto alimenticio no harinoso consumible de la reivindicacién 5.

El mésodo de la resvindicacién 44, donde la a-ciclodextrina es administrada en forma
del producto alimenticio no harinoso consumible de la refvindicacién 5.

El método de la reivindicacién 44, donde el producto alimenticio consumible
comprende mas 0 menos 20% a 70% grasa w/w o calorias.

El mé&odo de la reivindicacién 54, donde el producto alimenticio consumible
comprende mas o menos 40% a 70% grasa w/w o calorias.

El método de la reivindicacién 44, donde el sujeto es un mamifero.

El método de la reivindicacion 58, donde el mamifero es seleccionado del grupo que
consiste en humano, caballo, vaca, perro o gato.

El método de la reivindicacién 59, donde Ia a-ciclodextrina es administrada en forma
de alimento para mascotas.

Un método para reducir la cantidad de tiempo necesario para producir crems batida
que comprende adicionar a-ciclodextrina a la crema durante o antes de batir dicha
crema, donde la a-ciclodextrina es adicionada en cantidad suficiente para reducir la
cantidad de tiempo necesario para producir crema batida.
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Electronic duta bass consulted diuring the internafionsl seerch (nama of data base md, where practicable, search tarms used)
US Paimts, US PG-Publications, Derwent, JFO, EPO, Medline, CAPlus

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catzgary * Citation of docurnent, with indication, where sppropriste, of the relevant passagos Relevant o claim No.
Y JP 60-094912 A (SUIXO SUGAR REFINING CO LTD.) 28 Mxy 1985 (28.05.95), entive 1-61
document.
Y JP 62-011072 A (KOKUSAI KK) 20 Jamary 1987 (20.02.87), entire documnt. 1-61

] Purther documents are lissed o the comtimmation of Box C. | | Sce pasent firnlly aumex.

* Special catagaries of olted desaments: ™ ister domzmont peblishod after the Intecmatiocsl fileg deto or priorky
dan sod ot in conlTiol with the sppication bt cied to xndemamd the
A"  doamt definieg the genera] e of the oyt which ks s oumlisred to o Fiocipls or ey mderiybag the Srvation
of partienler rolevents
b o dncussret of particaler relowace; the slsingd rvetion conws by
*E"  exfier spplication ar ptet publisbed oo or sher the heeenaiionsl (ling date coashivwod powel ar canat be comidored o ievalv o loveadw xp
whun te docpnat §s talow alosn
“*  docamen which may throw doubts o priorily olslm(s) or wiich ls ched to
antabiisk e publiontics dess of sty dtation: or caher spacial s (= b iccumext of parsesler relevesse; the clalued lnversion o b
epecilad) comalicred te lrvalwe mn bvenidve sicp wies the dacomant
coghined with o or mare ather sveh docmseey, such combination
*)~ domment relegying e so aral disclosers, we, azbibiion o other ams ialag cirvicas to & punton skilled i the ant
P dotame prior 10 the btxpationsl fTing dece bot ler then e & docurees magnbay of the ssms
.:ﬂhl e Emnlly

Date of the sctual completion of the inlernatiopal sesrch

261 2004 {26.01.2004)

Name and nufling address of the ISA/US
Mall Siop PCT, Atto: I8A/U3
Conmissioner for Patenis
P.0, Bax 1450
Alexandris, Virginls 22318-145

Facsimile No. (703) 305-3230

Farm PCT/13A/210 (secand sheet) (Nuly 1996)
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PATENT COOPERATION 'l'REA’. (@0

From the INTERNATIONAL SEARCHING AUTHORITY

To: PCT

MARY ANNE SCHOFIELD
FULBRIGHT & JAWORSKI, LLP
MARKET SQUARE NOTIFICATION OF TRANSMITTAL OF
801 PENNSYLVANIA AVENUE, N.W. THE INTERNATIONAL SEARCH REPORT
WASHINGTON, DC 20004-2623 OR THE DBECLARATION
(PCT Rule 44.1)

Date of Mailing

wpmoiyey ()8 MAR 2004
Applicent’s or agent's file reference '
AIC 201.1PCT FOR FURTHER ACTION  See paragnaphs 1 and 4 below
Internatiomal application No. Internationa] filing date
PCT/US0¥/23291 (day.

29 July 2003 (29.07.2003)

Applicant

ARTGEN COMPLEXUS, INC.

1. E The spplicant is hersby notified thet the internatiomal search repart has been establishad and is traneminted harewith.
Filing of ameodments snd statement under Article 19: L
The spplicant i engitled, if be 80 wishes, to amend the clsims of 1he intermationsl application (seo Rale 46):
Whm? Tho time limit for filing such amendments is normally two months from the dats of tranamitial of the
Where? Directly o the Internstiozal Buresu of WIPO, M, chanin des Colombettes
1211 Gemva 20, Switzoriand, Fecsimile No.: (41-1) 740.14.35

For more detalled insiroctions, soe the notes on the accomparnying sheet.

2. [ ] The spplicact in harsby sntified that o iterrationsl search report will be catabiished and that the declartion under
Article 17¢D(a) 10 that effect is tranamitied herewith.

3. [[] Wit regard tn the protest againe paymens of (ax) sdditioe fe(s) vndar Rale 40.2, the spplicans. is nutified that:
[]  the prowst together with the dacision tharean has been transmitted to the Insernaticeal Buresn togother with the
spplicant’s requent to forward the texis of both the proton and the decision thereon to the desigmtad Offices.

[] o docision has bon made yet on the protess; tae appticers will be nexified aa scon a8 8 decision is made.

4. Reginders

Shortly afier 18 months from the pricrity date, the intermation] spplication will be published by the hstarstional Buresu If the
spplicant wishes 10 svoid or postpone publication, & notice of withdrawal of the internatioml spplication, or of the priority claim, oug
resch the Interpatiomal Buresu ss provided is Rules 90 bir.] and 90 bir.3, reapedtively, before the completion of the technical
preparstions for internstional publication,

Within 19 months from the priority dms, b only in respect of some designated Offices, 3 demand for insermational preliminery
examination must be filed if the applicant wizhes 10 postpon the entry into the nations! phase wotll 30 months fram te priarity date
(in some Offices ovent lager); otherwise the spplicent must, within 20 months from the pricedity dute, perform the preseribed acts for
entry into the pational phage befre those designsned Offioes. )

Jo respect of other designated Offices, the time limit of 3) monthe (or later) will spply even if no devoand i filed within 19 months,

Sea the Amnex to Form FCT/TB/301 and, for detalls shout the applicable time limits, Office by Office, ase the PCT s Gaade,
Volue I, Nutiom] Chaptors sud the WIPO Insornet sio.

Commissioner for Patears

P.O. Bax 1450

Almxxndeia, Virginia 329)13-1450 705-303- 1235
Faczimdle No. (705) 305-3230

P _
r 4 y 4
Name and umiling addroms of the [SA/US
Mail Stap PCT, Atta: ISA/US
st Evans
Tel No.

Form PCT/ISAZZ0 (April 2002) (Sex notes on eccompanying shesf)
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@ 41enT cooreraTION TREMY
PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)
Applicant’s ar 's file reference umﬁmiTmmdwaMIw
AlC 20].11’(.'1'.8“ FORAgImOTNHm (Hl'nl'CTfﬂAm"vellll where spplicshie, iem 3
International application No. International ﬁhng date (daylnmw_nar) {Earliest) Priarity Date (day/month/year)
PCT/USD3/23291 29 July 2000 {29.07.2003) 19 Augnat 2002 (19.08.2002)
Applicant

ARTGEN COMPLEXUS, INC.

This iniernational search report has been prepared by this International Searching Authority and is ransmired to the
applicant accarding 10 Article 18. A copy is being tranamitted to the International Buresn. -
This internatioual search report consista of a total of Z sheets.

It is aleo accompanied by a copy of each prior art document cited in this report

1. Basls of the Report
8. Wit regard to the language, the international search was carried out on the basis of the internariona] application in the

Ianguage in which i was filed, unless otherwise indicated under this item.
D hmmmmumhhﬁudluﬂmmdhmwwhmhmhdmm

Autharity (Rule 23.1(b)).
b. Wimmpdmmynuhltnﬁwmlmadduqmdmlmdmﬂnmumﬂlpplhnm d:mmuml

search was carried out on the baxis of the sequence llsting:
contained in the international spplication in written form.
filed together with the internaticnal application in computer readahle form.
furnished subsequenty to this Authority in written form.
furnished subwequantly to this Authority io computer readabie form. e
the statemnent that the mubsequently furnished written sequence listing does not go beyond the disclosure i the
inernational application as filed has been furnished.
the statement that the information recorded in computer readable form is identical to the written sequence listing bas
been furrished.
Certain claimg were found unsearchable (See Box I).
Unity of lnvention is lackiog (See Box II).
th regard to the title,
the wxi is approved as submitted by the spplicant.
the text has been established by this Authaority to read as follows:

OXEC O 00000

5.  With regard w the abstract,

the text is epproved as submitied by the applicant.

the text has been established, according 1o Rule 38.2(b), by this Anthority as it appears in Box IIl. The applicant
ey, within coe month fram the date of mailing of this imernational search repart, sabumil comxmenis to this
Autherity.

(X

6. The figure of the drawings 10 be published with the abatract is Figure No. |
a3 suggesied by the epplicant. D Nome of the figures
because the spplicant failed 1o suggest a figure.

Form PCT/15A/210 (first sheet) (July 1998)




INTERNATIONAL SEARCH REPORT
PCT/US03/23291

A.  CLASSIFICATION OF SURJECT MATTER
IPCT) : ASIK47/00

Minirmm documentation searched (clessification system followed by classification symbals)
Us.: 4241439. mo ‘”r 499

Documentation sesrched other than minimum documeniation to the extent that sich documenis are included in the fields searched

Electronic daia base conmilted during the inteyniational search (name of deta base and, where practicable, starch terms used)
US Patents, US PG-Publications, Derwent, JPO, EPO, Medline, CAPlus

C. DOCUMENTS CONSIDERED TO BE RELEVANT

| Calegory * Citation of documnent, with indication, where sppropriate, of the relevant passages Relevant to claim No.

Y IP 60-094912 A (SUIKO SUGAR REFINING CO LTD.) 28 May 1985 (u.os.os).'uniu ' 1-61

docurnent.
Y JP 62-011072 A (KOKUSAI KK) 20 January 1987 (20.02.87), entire document. 1-61

[] Purtter documects are listod in the continuation of Bax C. || See patmt fumily anes.

. Special cacgories of clood docwrmrgis: ™ I decamest published after the tersasional fllng decx: or prineky
thee and act ' ecuilicr wich the spplcacion bt ched to snderamd the
*“A” dooumex defisiog the gracmi state of the a1 whish Ls na combderad 1o be principls or theary mderlying the jsvenden
af pardcolar relavanca
b o docuem of pardenlsr relevance:; the claimed Jovention et be
“E* emrilar application or patext prbilshnd o or wter the Internatianal flikng dato cxxuidared vl or cannnt be eonsfdernd to favalve m aventdve wap
whin the decomes b Lo alons
"L" decumas which may tuwe deults oo priorky clsln(s) or which b cited 10
axzabllsh the publication dats of mucther clintien or atber special remon (i .y docoment of particsisr reievance; the claimed bsvention camnet i
specifiad cenalderad to trvelve m Erwentiee dicp whan the docament
. conbined with oos or mon other such doramey, sech cambinstion
*0" dooanast referring o a0 oral disglonre, e, axhibhio or ather memn Iaing clrvioms 10 & perscn skibed i e axt
“F"  dosuyners pablished prier to the Interational {Ting dats bot Laer than the & docemens pwgsher of the same patent Denlly
prioedty dme clalmsd

Date of the acnal completion of the internationa] search
26 Jamary 2004 (26.01.2004)

Neme snd mailing address of te ISA/US
Mail Siop PCT, Afin- ISA/US
Commissionsr for Pasmis
P.O. Box 1450
Alexanciria, Virginia 22913-14%0

Facsimile No. (703) 305-3230
Form PCT/1SA/210 (second sheet) (July 1998)
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ARTJEN COMPLEXUS, INC.

PATENT COOPERATION TREATY
From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY .
To:
MARY ANNE SCHOFIELD
FULBRIGHT & JAWORSKI, LLP P CT
MARKET SQUARE NOTIFICATION OF TRANSMITTAL OF
801 PENNSYLVANIA AVENUE, N.W. INTERNATIONAL PRELIMINARY
WASHINGTON, DC 200042421 EXAMINATION REPORT
(PCT Rule 71.1)
Datz of Mailing
(day/month/year) 08 JUL 2004
Applicsnt’s ar agenat’s flle reference
IMPORTANT NOTIFICATION
AIC 201.1 PCT
Intersatiaml application No. Internationel filing date (day/month/year) | Priority date (day/month/pear)
FCT/US0/23291 29 July 2003 (29.07.2003) 19 August 2002 (19.08.2002)
Applicent

1.

to all the electnd Offices.

RALNVIEINT LN

PCT Applicant’s Guids.

The spplicant is hereby notified that this Intermational Preliminary Examining Anthority transmils herewith the
mmunlpelhdnnyummuﬂmmu if any, established on the international appHcation.

A copy of the report and its annexes, if any, is being tranemitied to the International Buresn for commmmnication

‘Where required by any of the elocted Offices, the Intermational Burean will propare au English translation of the
report (bt oot of aoy emmexss) and will ranemit sxch eanslstion to thoge Offices.

The applicant nnust enter the national phase before each elected Office by perfoxming certsin acts (filing
tramalations and peying natiorl fiess) within 30 months from the prigrity date (or later in some Offices)(Article
39(1))(wee also the reminder sant by the Intemations] Burean with Form PCT/IB/01),

Where a translation of the intemational application must be furnished to an elected Office, that translation must
contain a translation of any aonexes to the intemational preliminary exsmination repost. It is the applicant’s
responsibility to prepare and furnish such translation directly to each elacted Office concermed.,

For further detalls on the applicabils time limits and requirements of the slected Offices, sec Vohume II of the

Name snd muiling address of the IPEA/US
Minil S20p PCT, Atta: IPEA/US
Commissicany for Peieats
P.0. Box 1450
Alexandea, Vicgtals 22313-1450

Facsimile No. 305-323%0

Farm PCT/IPEA/416 (July 1992)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT
(PCT Article 36 and Rule 70)

Aml!ﬂﬂ'su'lguﬂ'lfbrd‘m
AJC 201.1 PCT

See Notification of Transmits! of Ineritional
FOR FURTHER ACTION b iorirery Examination Repart (Form PCT/AFEA/416)

Intersational spplication No. Intrymatiors] fling dule (dayAnanth/year) “Priocy date (day/monih/yecT)
PCT/USOY/ZT291 29 July 2003 (29.07.2003) 19 Angast 2000 (19.08.2002)

International Patent Classification (IPC) ar nafonal classification and TPC.

; AGLK 47700 and US Cl.: 424/439, 484, 489, 459
Applicant

ARTIEN COMPLEXUS, INC.

1. This internationgl preliminary examination repart bas been prepered by this International Preliminary
Examining Authority and is tramemitted to the applicant according to Article 36.

2. This REFORT consists of & tatal sheets, inchuding this cover sheet.

Dmmumwwmm_.maum.mmmw
which have besn smended and are the basis for this report and/or sheets comsining rectifications made
before this Authority (see Rule 70.16 and Section 607 of the Administrative Ingtructions under the PCT).

These annexes consist of a total of { /sheets.
3. This report containg indicetions relating o the following items:

1 [X] Basis of the report

o [] prioriy

m [_] Non-establishment of report with regard i novelty, inventive step and fndustrial applicability
Iv [ Lack of unity of iavention

v D Reasoned statermers onder Article 35(2) with regand o novelty, inventive stop or industrial
applicability; citations and explanations supporting sich staternent

VI [ Certsin doconents cited
VI [_] Certain defecs in the intamational application
vin [] Certain observations on the intermational application

Mo?luhﬂdmofhw Dats of completion of this report
1 19.08 ! \
9 March 2004 (19.03.2004) /mnmciaos.zg) n
Name end maitiog sddress of the IPEA7US

m%mn-lm
Facsimile No. (705) 305-2230 ! No. 705-308-1734

Form PCT/IPEA/409 (cover sheet)(Tuly 1998) V
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Intermaticos] spplicetion No.
INTERNATIONAL PRELIMINARY EXAMINATION REFORT FCT/USO 2791

L Basis of the report
1. With regard to the cements of the iternsiions) spplication:®
D4 the imermationat application as criginally filed.

D<A e description:
pages 1-45 a3 originally filed
pagea NONE » filod with the demand
pageaNONE =, filed with the letier of .
X the claims:
pages 4651 , aa ariginally filed
pages NONE . a8 amended (together with amy statement) under Article 19
pages NONE » Aled with the demand
pegea NONE , filed with the letier of
X the drawings:
pages 1-8 » 38 ariginally filed
pages NONE , filed with the demand
pagea NONE . flled with the letter of
I:I the sequence listing part of the description:
pages NONE , 88 criginally filed
pages NONE | filed with the demand
pages NONE , filad with ¢he letter of

2. Wxﬁrqudbhhpmﬂhdﬂmkﬂhbwmwﬂaﬂscmmﬁlmwmh
Ianguage in which the ingernationg] spplication was flled, unicss otherwise indicxted under this item,
These elemants were svailahle or finnished to this Autharity in the following lenguage which is:
] the 1anguage of a transiation fomished for the prposcs of international vearch (ander Rule23, 1(H).
(] the tangnage of publication of the international application (ander Rule 48.3(b)).
[] e 1anguage of the tramalation furnished for the purposes of international preliminary exsmination(mader Rules
55.2 an/or 55.3).
3. With regard to sny nocleotide snd/or amino acld sequence disclossd in the international application, the
interoations] preliminary examinstion was caxriad out on the basis of the sequence Hating:
[[] comtined in the intermational spplication in printed form.
[ S1ed togeter with the imernational application in computer readshie form.
{_] Sarnished sobwoquentty 1o this Authority in writien form.
[] surnished subsoquentty to this Authority in consputer readable form.
] Tho atatement that the subsequently firnished written sequence Hating does not go beyond the disclosure in the
intemnational application as filed has been fornished.
D The statemess that the informmtion reconded in compuier readabile form is identical 10 the written segoence i
hes been fismished.
4 D The amendments have resulted in the cancellstion of

the description, pages NONE
the clsims, Nos. NONE

the drawings, sheets/fig NONE
5. D Thia repart has been established as if (soxme of) the smendments had not been made, since they hsve been coosidered © go
beyond the disciosnre s filed, ap indicated in the Sopplemental Box (Rale 70.2(c)). **

* Replocement sheets which have been furnizhed 1o the recelving Office in rexsponse 1o an invitation under Article 14 are referred 1o In
this report ax “originally filed " and are not annexed to this report since they do not contain anendments (Radex 70,16 and 70.17).
2 4ny replocement sheet containing 1uch amendmenis want be referved 10 wnder bom 1 and anezed 10 1kis repovt.

Form PCT/IFEA/409 (Bax I) (July 1996)
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[ W wm iom No.
INTERNATIONAL PRELIMINARY EXAMINATION REFORT FCT/US03/23291

V. Reasoued statement under Role 66.2(R)(H) with regand to novelty, inventive step or industrial spglicatiliy;
citations and explanations supparting such statement

1. STATEMENT
Nowelty (N) Claimna 1-61 YEHS

Claims NONE NO

Inventive Step (IS) . Claims 1-6] YES

Claime NONE NO

Indnstrial Applicability (IA) Claims 161 ' YES

Claims NONE NO

‘2. CITATIONS AND EXPLANATIONS
Claims 1-61 meet tho criteria set out in PCT Article 33(2)-(3), because the prior art does not teach or filrly suggest food product tha
camprises the cambination of slpha cyclodexrin and fas in the smonnts recited in the clab.

The JP 60-054912 discloses a copasition for reducing fat where the composition coxnprises 30:15:5 alpim cyclodextrin: beta
cyclodextrin: germme cyclodextrin.  The food product of the JP reference appeary ant to teach the presence of fat in composition.

Claimn 1-61 meet the crlieria st out in PCT Article 33(4), and tns have indostrisl applicability becmse the sbject matter cliimed
can be made or tsed in indostry.

Farm PCTNFEA/4CB (Box V) (udly 1998)
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The demand must be fllad drectly with the competent Ietarnational Preliminary Exovining Authority or, utharities are competent,
with the ane chosen by the applicant. Thﬁﬂmwmhw'w*dﬁdm'qhiﬂgpdzmmh;:m

PEA/ US

. PCT CHAPTER Tl
DEMAND
under Article 31 of the Patent Coupa'lhm ]
The .  Article 31 of the Patent C Treaty: .
international preliminary exsmination %ﬁﬁcﬂmﬁu&. of

For International Preliminary Examining Authority use only
Jdemtification of IPEA l Date of receipt of DEMAND
BoxNoI IDENTIFICATION OF THE INTERNATIONAL APPLICATION | m&r ‘I"I:.C'Tﬁ;; 3;;';';72 |
Joternational application No. Imernational filing date (dayimonshveer) | (Esriiest) Pricxity date (dayrinonthvear)
PCTAS03/23291 28/07/03 19/08/02

Tits of invention
COMPOSITIONS COMPRISING DIETARY FAT COMPLEXER AND METHODS FOR THEIR USE

Bax No.I1  APPLICANT(H)

Name and address: ratns followad e fra ' dnipedan, | Telcphone No.
Vi ke o i mama Gy (248) 701-4722
ARTJEN COMPLEXUS, INC. Faceimils No-
510 Westcourt Place (248) 737-6480
251 Goyeau Strest Teleprinter No.
Windsor, Ontario NSA 6V2
CANADA Applicant's registration No. with the Office
State (that is, country) of nationality: Statn (ikat ir, cowntry) of residence:
CA CA

Name and address: Fuondly seawe followsd by givan mows; jor a legal entity, full official dasiguation, The acrest et Inclile porl cods oul ncme of camery)

JEN, Catherine
5159 Provincial Drive

Bloomfieid Hills

Michigan 48302

UNITED STATES OF AMERICA

State (that iz, country) of nationality: State (that is, country) of residence:
us us

Name and address: (Fomily name followad ly ghwn nms; for a legnd entity, full official designation. The ackras maust inckude prtal code and nawe of castry)

ARTISS, Joseph D.

3117 Curry Avenue
Windsor, Ontario NSE 2T2
CANADA

State (that is, couniry) of nationality: State (that Ir, country) of residence:
CA : CA

D Porther applicants are indicated on a contimoation sheet.
Form PCT/IPEA/01 (first sheet) (Jamunry 2004) Sez Noter 10 the demand form
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2 International application No.
Sheet No. €. PCT/US03/23291

BoxNo.IIl AGENT OR COMMON REFRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person is agent [] common represenative

and {¥] has been appointed eartier and represents the applicant(s) also for intemational preliminary examination.
[T] is hercy sppointed and any exriier appointment of (an) agem(s)/common represcmtive is hereby revoleed.
Dllh:bym ﬁullyfmﬂlepmndwehfueﬂulmummﬂhlmmnykmhmgAnﬂmty.maﬁmm

Name and sddress: name fol] lli-l-nl.ﬁ" hﬂ-ﬂmﬂwm Telephone No.

SCHOFIELD, Mary Anne Facatmile No.

FULBRIGHT & JAWORSKI, LLP (202) 662-4643

Market Square Teieprintar No.

801 Pennsylvania Avenue, N.W.

Washlngton. D. C. 20004-2623 Agent s registration No, with the Office
UNITED STATES OF AMERICA 38,669

Address for correspondence: Mark this check-box where no ormrmmw‘ is/has been appointed and the
mm:-mmwm-wm» coTrespondence be sent.

Box No.IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments:*
}. The spplicant wishes the international preliminary axsmination to start on the basis of:
the international application es criginally filed
the degeription as originally filed
as smanded under Article 34
as originally filed
as emended under Article 19 (together with any accomperrying statement)
as amended under Article 34
as originally filed
as amended under Article 34

(b

the claims

the drawings

0ed CIC1pd

L

D The applicant wishes any amendment to the claioas under Article 19 to be considered as reversed.
. icant wishes the start of the intemational preliminary exmmination to be postpened until the expiration
D wﬂmeﬁumnmﬁmal(d). e of the

expressly wishes the International Im:mymhmmllln riler than ut the expiration
D qﬂmhmmmmu; e - " of the

= W

*  Where no check-box is marked, international preliminary examination will start an the basin of the international spplication
as filed or, wherea of amendments 1o the claims under Article 19 and/or smendments of the international epplicstion
under 34 are received by the International Preliminary Examining Authority before it has begun to draw up & written opinion
wﬂn:mmmﬂpalmumymmmmun

Language for the purposes of international preliminary examination: English
[X] which is the langrage in which the imemational application was filed.
[[] which is the Jangage of a translation furnished for the purposes of international search.
[[] whichis the langumge of publication of the intemational application.
[[] which is the language of the translation (to be) flrnished for the purposes of international preliminary exsmination.

Box No.V ELECTION OF STATES

The filing of this dernand constitutes the election of all Contracting States which are designated and are bound by Chapter If of the
PCT.

Form PCT/IPEA/40] {second sheet) (January 2004) See Notes to the demand form
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: g ————
Sheet No. . 3 PCT/US03/23201
Box Ne. VI CHECK LIST
The demand is accompanied by the following elementy, tn the langnage referred to i For Internationa] Preliminary
Box No. N.lﬁ.:nhe mbzfmmnl;nlumm examination: " Examining Autharity use onty
recuived pot receivad
1. transiation of imtemational application 0 sheen [ O
2. amendments under Article 34 0 sheets || O
3 (or, where required, translation) of
mﬁmmw 0 sheets (| O
4, , where required, translation) of
mmmw ° sheets (I O
5. letter 0 shoets O C
6. other gpecify) 0 theets O O

The demand is also eccompanied by the ftem(s) marked below:
1.5 fee calculation sheet
2.[] original separste power of attorney
3. original geneml power of sttomey

4.7] copy of geneml power of sttomey;
reference nombey, if suy:

5.[] sutcment explaining lack of signatore

G.D sequence listing in computer readshls form

7. tbles in computer readable form relsted to o
O sequence listmg

8. other (spactfy:

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Neext 1o sach signaturs, indiceae the noe of the person signing and the copacily tn whick the person signs (if reck capacily is nat obwous from rending the devand),

1. Date of actual receipt of DEMAND:

For Intemnational Preliminary Examining Authority use caly

2. Adjusted date of receipt of demand due
to CORRECTIONS nader Rule 60.1(b):

J.D The date of receipt of the demand is AFTER the
expiration of |9 months from the priority date and
itemn 4 or 5, below, does not apply.

[] The spplicans has been informed accordingly.

4 The date of receipt of the demand s WITHIN the time

L1 eseno from the priority date ss extended
by virtoe of Rule 80.5.

5. [T] AMthough the date of ecciptof the demand is after the

i of 19 maontha the priority date, the
mhmmb 82,

6. D The date of receipt of the demand s AFTER the
expiration of the time Limit wnder Rule 544is.1(s) and
item 7 or §, below, does not apply.

7 The date of receipt of the demend ix WITHIN the time

limit under Rule 54bis.1(s) as extended by virtue of
Rule £0.5.

8. Alﬁnlghlhedmofm.pt' of the demand iy after the
D iration of the time limit inder Rule S4ids.1(a), the
:ﬂ;‘inm.li-nxcusmmmunuh .

Demand received from IPEA on:

For International Purest use cnly

Form PCT/IPEA/40] (last sheot) (January 2004)

See Notes to the damand form
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CHAPTER I

FEE CALCULATION SHEET

Annex to the Demand

Iatemational

For Interpational Preliminary Examining Authority nse only e

spplictionNo. PCTAUS03/23291
licant’s or agent’s
Howhers " AJC 201.1 PCT/10304772 Deie samp of the IPRA
Applicant
ArtJen Complexus, Inc.
CALCULATION OF PRESCRIBED FEES
l. Preliminary exsmination fee | $600| P
fee
* im;- qp!hlnlm : d:q:;hL:M -
mmmnur:wdamnzmofﬂ I s148[ =
3. Toml of prescribed fees
Add the smownta entered st P snd H
and enter total in the TOTAL BOK cevueems e cmscernm s enes - $748
TOTAL
MODE OF PAYMENT
sutharizstion to charge cash
D mm;mmw) D
IZI cheque D revenue stemps
D postal money order D Soupons
[ venkdm (] other

{Thix mode of payment may not be avaiiable at all IPEAy)

[] Authorization to charge the total fees indicated above.

{This check-bax may be marked only if the conditions for
deporitaccounts of the IPEA so permit) Authorization to
charge any deficiency or credit any overpsyment in the
total fees indicated above

AUTHORIZATION TO CHARGE (OR CREDIT) DEFOSIT ACCOUNT

rea US

Depasit Account No.: 08-2375
pete: March 19, 2004

ofield

Name: Mary Anne

Signatore:

Form PCT/IPEA/401 (Aonex) (Jamoary 2004)

L4

See Notex to the fae celculation shaet
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PATENT COOPERATION TREA?_Y

PCT/US03/23291

 ({

From the INTERNATIONAL BUREAU

PCT To:
NOTIFICATION OF THE RECORDING
SCHOFIELD, Mary Anne
OF A CHANGE Fulbright & Jaworski, LLP
. Market Square
(PCT Rule 92bis.1 and 801 Pennsylvania Avenue, N.W.
Administrative Instructions, Section 422) Washington, DC 20004-2623
United States of America
Date of malling (day/month/year)
04 November 2003 (04.11.03)
Apphoant’s or sgent’s fils relerence
AJC 201.1PCT IMPORTANT NOTIFICATION
Internationsl sppliostion No. imsmations! filing date (dsy/month/year)
PCTAJS03/23291 29 July 2003 (29.07.03)

[X] the appiicant

1. The following indications sppsared on record cancerning:

D the agent

D the comman rapresantative

D the inventor
Neme and Address

ARTGEN COMPLEXUS, INC.

D the person El the name

“State of Nlﬁnnll'ltv State of Residence

_Tolophonl No.

" Facsimile No.

[ Teleprinter No.

2. Tho Imtemational Bursau hereby notifles the applicant that the following change has been recorded conoerning:

[[] the addrass

D the nationality D the residence

& Furthsr pbservations, if necessary:

4. A copy of this notification has been sent to:

IE ths recsiving Office
E tha Imternational Suro'hing Authorlty
D the Internetional Preliminary Examining Authority

Name and Address State of Nationailty Stata of Reaidance
ART JEN COMPLEXUS, INC.
_Tlllpllom No.
[~ Facsimile No.
r fF’_ 'l-'-l L 1 '; ; = -
Teleprimter No. et s

l-lf'i'-! La T, Vs e L |

SULBRIGHT & JAWOHSK'

D the designated Offlces concamad
D the slected Offices conosmed

[] omer:

“The internetional Bureau of WIPO
34, chemin des Colombaottes
1211 Geneva 20, Switzerland

Facsimile No. (41-22) 338.71.40

Authorlzed offloer
Klwa MPAY

Telephone No. (41-22) 338 8087

\ Form PCTAR/306 {March 1884)

005847584



PATENT COOPERATIONTREATY

From the

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To:

MARY ANNE SCHOFIELD

FULBRIGHT & JAWORSK], LLP

MARKET SQUARE

801 PENNSYLVANIA AVENUE, N.W,
WASHINGTON, DISTRICT OF COLUMBIA

20004-2823

PCT

NOTIFICATION OF RECEIPT
OF DEMAND BY COMPETENT INTERNATIONAL
PRELIMINARY EXAMINING AUTHORITY

(PCT Rules 59.3(c) and 61.1(b), first sentence
and Administrative Instructions, Section 601(s))

ARTJEN COMPLEXUS, INC.

Dute of mailing
aomeaiez) 13 MAY 2004
Applicant’s or agent’s file reftrence
AJC 201.1 PCT/10304772 IMPORTANT NOTIFICATION
Intemational spplication No. inteynasional flling dete fdneiwonth/imar) Priority dase (dprmertvysor)
PCT/US03/23291 20 Jul 2003 19 Aug 2002
Applicant

1. Theapplicant s hereby notified that this Intemational Preliminary Exsmining Authority considers the following date as the date
of receipt of the demand for internations] preliminary eamination of the international epplication:

16 Mar 2004

2. That date of receipt ix

Applicant's Guide, Volume 11.

[z] the actual date of receipt of the demand by this Authority (Rule 61.1(b)).
D the actual date of receipt of the demand on behalf of this Authority (Rule 59.3(¢)).

|:| the dute on which this Authority has, In response to the Invitation to correct defects in the demand (Form
PCTAIPEA/404), recolved the required correctiony.

3. [] ATTENTION: That due of receipt is AFTER the expiration of 19 months from the priority date. Consequently, the
clection(s) made in the demand does (do) not have the eifiect of postponing the entry Into the national phase antil 30 moaths
fium the priority date (or later In some Offices) (Article 39(1)). Therefure, the acts for entry Into the national phese must
be performed within 20 months from the priority date (or later in some Offices) (Article 22). For detalls, see the ACT

[} arapehicasie) This notification confirms the information given by telephone, fecsimile tranamission or In persan on:

4. Only where paragraph 3 applics, & copy of this notification hay been sent to the lrternational Buresn.

Name end nuiitng address of the IPEA/

Mail Stop PCT, Commissioner for Patents
P.O. Box 1450, Alexandria, VA 22313-1450

Fecsimile No. 703-303-3230

‘Authorized officer =
Nhu Thuy Tran -~

‘Felephone No. 703-605-1537

Form PCTAPEA/402 (July 1998)




PATENT COOPERATION TRE..' PCT/US2003/0232¢

From the INTERNATIONAL BUREAU l { B

PCT T RECEIVED
NOTICE INFORMING THE APPLICANT OF THE SCHOFIELD, Mary Anne MAR 1 1 2004
COMMUNICATION OF THE INTERNATIONAL Futbright & Jaworski, LLP
APPLICATION TO THE DESIGNATED OFFICES Market Square
B Partayhoania Avenue, FULBRIGHT & JAWORSKI
(PCT Rule 47.1(c), first sentence) bl o ke
Daie of mailing (day/month/rear)
26 February 2004 {26.02.2004)
Applicant's or agent's file reference
AJC 201.1PCT IMPORTANT NOTICE
Iniernational application No. Internationa] filing date (day/month/yvear) Priority date (dayAnonth/yenr)
PCTAIS2003/023291 29 July 2003 (29.07.2003) 19 August 2002 (19.08.2002)
Applicant

ART JEN COMPLEXUS, INC. et al

Jl. Notice is hereby given thal the Iniemational Burcau has communicaied, as provided in Article 20, the iniemational application o the
following designated Offices on the date indicated above as the dale of mailing of this notice:

AU, AZ, BY, CH, CN, CO, DZ, EP, HU, JP, KG, KP, KR, MD, MK, MZ, RU, TM, US

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present notice as conclusive evidence that the communication
of the international application has duly taken place on the date of mailing indicated above and no copy of the international spplication is
required to be furnished by the epplicant to the designated Office(s).

The following designated Offices have waived the requirement for such a communication at this time:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DE, DK, DM, EA, EC, EE, ES, Fl, GB, GD, GE, GH,
GM, HR, ID, IL, IN, IS, KE, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, NI, NO, NZ, CA, OM, PG, PH, PL,
PT, RO, SC, SD, SE, SG, SK, SL, 8Y, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW

The comnmnication will be made o those Offices only upon their request. Farthermore, those Offices do not require the applicant o
farnish a copy of the international application (Rule 49. 1(a-bir)).

3. Enclosed with this notice is a copy of the intemational application as published by the Intemnationsl Burean on
26 February 2004 (26.02.2004) under No. WO 2004/018101

4. TIME LIMITS for flling a demand for International preliminary examination and for entry Into the national phase

The applicable time Limil for entering the national pbase will, subject to what is sald In the following paragraph, be 30 MONTHS from
the priority date, not oply in respect of any elected Office if a demand for inermational preliminary examination is filed before the
d expiration of 19 months from the priority date, bul also in respect of any designated Office, in the absence of filing of such demand, where

19

Article 2%(1) as modified with effect from 1 April 2002 applies in respect of that designated Office. For furthar detajls, see PCT Gazette
No. 4172001 of | November 2001, pages 19926, 19932 and 19934, a5 well as the PCT Newsletter, October and November 2001 and
February 2002 issues.

In practice, ime limils other than the 30-month time Amit will contione 1o apply, for various periods of time, in respect of certein
designaled or slecied Offices. For regular updates on the applicable thne Itmite (30, 21, 30 or 31 months, or other tima limit), Office by
Office, refer to the PCT Guazette, the PCT Nawsletter and the PCT Applicant's Guide, Volums 11, National Chapiers, all available from
WIPO's Internet site, a1 hup://www.wipo.int/perenindex.himi.

For filing 2 demand for intermational preliminary exumination, ses the PCT Applicant's Guide, Volume /A, Chapter IX. Only an
applicant who is s national or resident of a PCT Contracting Siale which is bound by Chapter I has the right to file 2 demand for
internationsl preliminary examinstion (et present, all PCT Contracting States are bound by Chapter II).

Tt is the epplicant’s sole responsibllity to monilor all these time limits.

‘The International Bureau of WIPO Authorized officer

34. chemin des Colombe: - -
311 Generva 20, Pl Gijsbertus Beijer - Carlos Roy

Facsimile No.(41-23) 740.14.35 Telephone No.(41-22) 33891.11
Form PCT/1B/308 (April 2002)




' . PCTAUS03/23291

PATENT COOPERATION TREATY (( (s
From the INTERNATIONAL BUREAU
PCT To:
NOTIFICATION CONCERNING SCHOFIELD, Mary Anne
SUBMISSION OR TRANSMITTAL Fulbright & Jaworskl, LLP
OF PRIORITY DOCUMENT Market Square
(PCT Administrative Instructions, Section 411) ﬂ':,:?:;ﬂ:’;’g‘z“m““l A
United States of America
Date of meliling (day/month/year)
01 Qctober 2003 (01.10.03)
Applicant's or sgent’s file refersnoe .
AJC 201.1PCT IMPORTANT NOTIFICATION
international appiloation No. International flling date (day/month/year)
PCT/AUS(03/23291 29 July 2003 {29.07.03)
international publication date (day/month/ysar) Priority dats (day/month/year)
Not yet published 19 August 2002 (19.08.02)
Applicamt

ARTGEN COMPLEXUS, INC. et al

1. The spplicant s heraby notifisd of the date of recsipt (axcept where the letters "NR™ appear in the right-hand column) by the
imternational Bureau of the priority document{(s) relating to the sariler application(s) indicatad below. Uniess otherwise
indiastad by an axterisk appearing next to a date of recelpt, or by the letters "NR™, in the right-hand oc!umn, the priority
document concerned was submitted or transmitted to the Imemational Burssu In complianos with Rule 17.1{(a) or (b).

2., This updstes and replaces any previously lssued notification conoceming submisalon or tranamittal of priority doauments.

3. An ssterisk{®) appesring next to a date of receipt, In the right-hand aalumn, denotes a priority document submitted
or transmittad to the intsrnational Bursau but not in complianca with Rule 17.1(a) or (b). In such a cass, the sttention
of the applicant is directed to Rule 17.1(c) which provides thet na designated Offios may disregard the priority olaim
concemnaed befors glving the applicant an opportunity, upon entry into tha national phase, to furnish the priority doocumant
within a time limit which is reasonable under the arcumstanoces.

4. The letters “NR" appearing In tha right-hand oglumn denots a priority document which was not reoslved by the Intemational
Bursau or which tha applicant did not request the recsiving Office to prepars and transmit to the international Bureau,
as provided by Ruis 17.1(a) or (b). respectively. In such a case, the attention of the applicant Is directed to Rule 17.1(0) which
provides that no designated Office may disregerd the priority olaim conosrmed before giving the applicent sn opportunity,
upon antry into the nationa! phase, to furnish the priority document within a time limit which is reasonable under the

crcumstances.
Prority date Briority apolication No. Country or reqional Office Data of recsiot
ar PCT recaiving Qffics of oriority document

19 Augu 2002 {19.08.02) 60/404,366 us 17 Sept 2003 (17.09.03)

11 Apri 2003 {11.04.03) 60/461,847 us 17 Sept 2003 (17.09.03)

14 July 2003 {14.07.03) 60/486,440 us 17 Sept 2003 {17.09.03)

The irtsmationai Bureau of WIPO Authorized officer
34, chemin des Colombettes JEANNEROT Jocelyn {Fax 338-71 -:p)
1211 Ganeva 20, Switzerland
Facsimile No. {41-22) 338.71.40 Telephone No. (41-22) 338 8068

Form PCTAB/304 (July 1808) 005884307



. PCT/US03/23291
PATENT COOPERATION TREATY [ (S
From the INTERNATIONAL BUREAU
PCT To:
NOTIFICATION OF RECEIPT OF SCHOFIELD, Mary Anne

RECORD COPY Fulbright & Jaworskl, LLP

Market Square
{PCT Rule 24.2(a)) 801 Pennsylvania Avenue, N.W.

Washington, DC 20004-2623
United States of America

Deta of malling (dsy/month/year)

01 October 2003 (01.10.03) IMPORTANT NOTIFICATION
Applicant's or sgent’s fils reference internstional spplicstion Na.
AJC 201.1PCT PCT/US03/23291

The 'lppllalnt Is hereby notified that the Intamational Bureau has racsived the record copy of the imernetional applicstion as
detalled below.
Name(s) of the spplicant{s) and Stats(s) for which they are applloants:

ARTGEN COMPLEXUS, INC. {for all desighated States except US)

JEN, Catherine et al {for US)

Internationa! filing date : 29 July 2003 {29.07.03)
Priority dats(s) claimed : 19 August 2002 (19.08.02)
11 April 2003 {11.04.03)
14 July 2003 (14.07.03)
Date of Iipt of the record
by the Internationel Buresu 7Y , 15 September 2003 {15.09.03)
List of designated Offices :

AP :GH,GM,KE,LS,MW,MZ,SD,SL,S2,TZ,UG,ZM 2ZW

EA :AM,AZ,BY,KG,KZ,MD,RU,T),TM

EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU,IE,IT,LU,MC,NL,PT,RO,SE,SI,SK,TR

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD,TG

National :AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ,
EC,EE,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP,KE,KG,KP,KR,KZLC LK,LR,LS,LT,LU,
LV.MA,MD,MG,MK,MN,MW,MX,MZ,N|,NO,NZ,0M,PG,PH,PL,PT,RO,RU,SC,SD,SE,SG,SK,SL,SY,TJ,
TM,TN,TR,TT,TZ,UA,UG,US,UZ,VC,VN,YU,ZA 2ZM2ZW

5|

r

F;

0CT 21 2om
“ULBRIGHT & JAWORSK]

(T

The intermational Bureau of WIPO orized officer: _&
34, chemin des Colombeties JEANNEROT Jocelyn (Fax 338-71-3D)
1211 Goneva 20, Switzariand
Facsimils No. (41-22) 338.71.40 Telephone No. (41-22) 338 8968

Form PCTAB/301 {April 2002) " 005884308



PCT/US03/23291

Continustion of Form PCT/IB/301 ( ( C;,
NOTIFICATION OF RECEIPT OF RECORD COPY

Dsta of maifing (day/monthiyear)

01 October 2003 (01.10.03) IMPORTANT NQTIFICATION
Appiicant’s or agent's file reforence international applicetion No.

AJC 201.1PCT : PCT/US03/23291
ATTENTION

The applicant should oarefully cheok the data appearing In this Notiflostion. In case of any discrepancy between these data
and the Indications In the International application, the applicant should Inmadiately inform the Internstional Bureau.

In addition, the spplicant’s attontion ks drewn to the Information contained in the Annax, relsting to:
[E time limits for emtry into the neticnal phase - sse updated Important information (as of April 2002)
D confirmeation of precautionary designetions (if applicable)

D requirementa regarding priority documants (if applicable)
A oopy of this Notification Is being sent to the recelving Office and to the IntermnstionalSearching Authority.

Form PCT/AR/301 {continuetion sheet) {April 2002) 006884308
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INFORMATION N TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The applicant is reminded that the "national phass™ must be enterad before sach of the designated Offices Indicated on
the cover shest of this Notification by paying national fess and furnishing translations, as presoribed by Articles 22 and 35 and
the spplicable nationa! laws. In addition, the applicant may siso have to comply with other special requirements spplicable
in cortain Officea. it is the applicant’s responsibility to onsure the necessary steps to enter the nations! phass are taksn In a
timely fashion. Most Offices do not Issus reminders to applicants in connection with the entry into the national phase.

The applicebis thne Emk for entering the national phase will, aubjoct to what ls said inthe following paragraph, be
30 MONTHS from the priority dste, not only in respect of any slectad Offios where a demand for imemational preliminary
examination is filad befors the axpiration of 18 months from the priority dete (see Article 38(1}), but aiso In respect of any
deslignated Offics, In the sbsanoe of fliing of such demand, where Artiole22(1) ss modified with effect from 1 April 2002
appiles In respect of that designated Office. For further detalls, ses PCT Gazette No. 442001 of 1 November 2001, pages 10828,
18932 and 18834, as well as the PCT Newsletter, October and November 2001 and February 2002 lssues.

In practics, time Emiis other than the 30-month time limit will continue to apply, for various periods of tima, in respeat of
oartsin designated or electsd Officss. For regulsr updates on the applicabls time imits (20, 21, 30 or 31 months, or othar
timw Bmit), Offlos by Offlos, refer to the PCT Gazetie{"Seotion V" part published on a weekly basls), to the PCT Newslstter
{on a monthly basls) and to the relevant National Chapters in Volums il of the PCT Applicant's Guide {the paper version of
whigh ls updated usuaily twice & yesr and the Internet version of which is updated usually on a weekly basls). Finally, s
cumuistive tabla of afl applicsble time limits for entering the nationsi phass Is avaliabls from WIPO's Internet site, via links
from various pages the sits Including those of the Gazetts, Newslsttar and Guide, at  http:/Avww.wipo.int/pat/enindex.itmL

Information about the requirements for fling » demand for International prefiminary exsminstion s sat out Inthe PCT
Applicant's Guids, Volume VA, Chapter DC.  Note that only an applicant who Is a nstional orresident of a PCT Contracting
Stats which Is bound by Chapter il has the right to file a domand for International preliminsry examination (at present, ali

PCT Contracting States are bound by Chapter ).

- CONFIRMATION OF PRECAUTIONARY DESIGNATIONS

This notification iista only spacifio designations made under Rule 4.9(a) in the request. it Is Important to chack that thess
designations sre-coirect. Emors in designations can be correcred where precautionary desighations have been made under
Rule 4.9(b). The applicant Is hereby reminded that any precautionary designations may ba confirmed sccording to Rule 4.8{c)
before tha axpiration of 16 montha from the priority date {this time {imit may not be extended). H it ls not confirmed, k will
avtomatiocslly be regarded as withdrawn by the applicsnt. There wiil be no reminder and no Invitation. Confirmation of e
designation consists of the flling of a notioe speciiying the designated Stata concerned (with Indication of the kind of prateation
or trestment deaired) and the paymaent of the designstion and confirmation fess. The Notice of confirmation and payment
must reach the recsiving Offios within the 15-month time limit

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For spplicanta who have not yat complied with the requirements regarding priority documents, the following ls recalled.

Where the priority of an sariler national, regional or iIntemastional application la claimed, the applicant must submkt » copy
of the ssid esriler application, certified by the authority with which It was flled (“tha priotity document™) to the recsiving Office
(whioh will ransmit it to the international Bureau) or directly to the international Bureau, before the expiration of 18 months from
the priority duts, provided that any such priority dooument may still be submitted to the Intamational Bureau before that date of
inmternational publiostion of the International application, in which oase that dooument will be considered to have besn received
by the international Bureau on the last day of the 18-month time limit (Rule 17.1(a)})-

Whare the priority document Is lssusd by the recsiving Offics, the appiicant may, Instead of submitting the priority
document, request the recslving Office to prepare and transmit the priority document to the Intemational Buresu. Such request
must be made before the expiration of the 18-month time limit and may be subjected by the receiving Offlos to the payment
of a fes (Rule 12.1(b}).

if the priority document concermed is not submitted to the International Buregu or K the request to the receiving Office
to prepare and transmit the priority documant has net been made {and the corresponding fes, if any, paid) within the applicable
time limk indlcated under the preceding paragraphs, any designeted State may disregard the priority olalm, provided that no
designated Offics may disragard the priority claim eoncsrmned before giving the applicant an opportunity, upon entry into the
national phase, ta furnish the priority document within the tima limit which is ressonable under the droumstanoss.

Where several prioritios are ciaimed, the priority date to be conaldered for the purposss of computing the 18-month time
limit is the filing date of the sartlest application whoss priority is olaimed.

Form PCTAB/301 (Annex) (April 2002) 005884308
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Iniellectual Property
Orgunization
Intemational Bureau

(43) International Publication Date
26 February 2004 (26.02.2004)

(10) Inicmational Publication Number

WO 2004/016101 A3

(51) International Paient Classification’: A6G1K 47/00

(21) International Application Number:
PCT/US2003/023291

(22) Internatlonal Flling Date: 29 July 2003 (29.07.2003)

(25) Fllng Language: English

(26) Publication Langunge: English

(30) Priority Data:
60404 366
607461 847
60/486 440

(71) Applicant (forall designated Siates except US): ART JEN
COMPLEXUS, INC. [CA/CA); 510 Westcourt Place, 251
Goyenu Street, Windsor, Ontario N9A 6V2 (CA).

us
us
us

19 August 2002 (19.08.2002)
11 April 2003 (11.04.2003)
14 July 2003 {14.07.2003)

Ioveniors; and
Inventors/Applicants (for US only): JEN, Catherine
[US/US]; 5159 Provincial Drive, Bloomfield Hills, Ml

(72)
(75)

48302 (US). ARTISS, Joseph, D. [CA/CA]; 3117 Curry
Avenue, Windsor, Onlario N9E 2T2 (CA).

(74) Agent: SCHOFIELD, Mery Anne; Fulbright & Ja-
worski, LLP, Market Square, 801 Pennsylvania Avenue,
N.W., Washington, DC 20004-2623 (US).

(81) Designated States (national): AE, AG, AL
AZ BA,BB,BG,BR,BY,BZ, CA,CH,CN,
CZ, DE, DK, DM, DZ, BEC, EE, ES, F1, GB,
GM, HR, HU,ID, I, IN, IS, JP, KE, KG, KP,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG. FH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, SY, TI, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW.

Deslgnated States (negional): ARIFO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, Zw,
Ecrasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European pateni (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL FR, GB, GR, HU, IR, IT, LU, MC, NL, PT, RO,
SE, S1, SK, TR), OAP! patent (BF, BJ, CF, CG, CI, CM,
GA, OGN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with imernational search report

{Continued on next pagej

(84)

(54) Tite: COMPOSITIONS COMPRISING DIETARY FAT COMPLEXER AND METHODS FOR THEIR USE
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Como resultado del examen de forma, realizado con fundamento en el articulo 38
de la Decisién 486 de la Comision de la Comunidad Andina, articulo 27 del
Tratado de Cooperacién en Materia de Patentes (PCT), regla 51 bis del
Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le
comunica que:

B lLos dibujos deberan traer su correspondiente traduccibn para tramites
posteriores de publicacion vy titulo.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisidén 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacién.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capltulo quinto del titulo primero de la Circular Unica N° 10 de 2001.
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