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JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de |a tarjeta profesional nimero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad TECNOQUIMICAS S.A., dentro del tramite de la referencia, por medic
del presente escrito, procedo a presentar argumentos gue demuestran gue &
sclicitud de la referencia incumple fos requisitos de patentabilidag establecidos por
los articulas 14, 16,18 ¥ 20 literal d) de Ja Decisidn 486 de 2000, y que por ello no
merece recibir gl beneficio patentario:

L REMISION DE INFORMAGION,

En primer lugar. es importante sefialar que la modificacidn en el capitulc
reivindicatoric heche por &f solicitante en su respuesta at requerimiento de
informacian, presentada e! 23 de noviembre de 2009, corresponde a un cambio de
forma que, coOmo se verd enseguida, pretende evadir de manera superficial los
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argumantos expuestos tanto por el examinador técnico, como peor el opositor en el
escrito cportunamente aportado al tramite de la referencia.

En efecto, el salicitante define en su nueva relvindicacién 1 que e} acido del éster
de sacarosa que hace parte de las composiciones farmacéuticas reveladas es
seleccionado entre sacarosalaurato, sacarosamiristato, sacarosapalmitato,
sacarosaestearato, sacarosaraquidonatc y sacarosabehanato, y enfoca la solicitud
a proteger una composicion farmacéutica que comprende orlistat, un monaésier
de Acido graso de sacarosa seleccionado entre los antericrmente mencionados, ¥

uno o mas excipicntes farmacéuticamente aceptables.

Si bien es cierto que de esta forma ha logrado el solicitante superar fa objecion
relacionada con la reivindicacidh de un usc ¥ un método de tratamiento, no lo es
menos que las reivindicaciones restantes mantienen su improcedencia de
patentabilidad en tanto mantienen, en esencia, las mismas caracteristicas técnicas

descritas con anterioridad en el estado de la técnica.

En primer lugar, gueremos insistir en que tanto los argumentos dados por el
examinador técnico siguen siendo completamente vélidos para desacreditar el
nivel inventivo de (a invencion, partiendo del hecho que todas las anterioridades
citadas represenian una clara guia para cualquier persona medianamente versada
et la materia que esté buscando resclver el mismo problema técnico planteado
que el solicitante, consistente en buscar la reduccion de efectos secundarios
asociados al consumo de un inhibidor de lipasa, como por ejemplo el goteo anal
de grasa.

Lo anteriormente diche puede sustentarse en jas revelaciones contenidas en los
documentos PCTANO2001/18378 y PCTMWO00/09122, Preparacidn De Esteres
De Acidos Grasus Con Sacarosa Como Emuisionantes Alimentarios Y Evaluacion
De Sus Propiedades Superficiales Y Emulsionantes’ as! como en el documento
“FAT REPLACERS" Vol. 52, N° 3, publicado en marzo de 1998, los cuales revelan
composicionas farmacéuticas que contienen un_inhibidor de lipasa, uno (¢ mas)

aditivos, espesantes y emulsificantes hidrofilicos y/o coloidales de grado

alimenticio y excipientes en donde se pueden utilizar poliésteres de sacarosa

' M.G. Megahed. 5004),1999, 280-282
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tales come Ryoto Sugar Esters (nombre comercial para ésteres de acidos
grasos de sacarosa), por ejemple Ryoto Sugar Ester 5-170, que contiene
poliésteres de acide estedrico de sacaresa (pag 3 -lineas 32, 33, pag 4 -lineas 1 a
4}, una composicidén farmacéutica que comprende al menes un inhibidor de lipasa

y al menos un éster de acido graso de polioles, caracierizado en que el ester de

acido graso tiene un punto de fusion cercana a la temperatura del cuerpo y los
polioles son seleccionadoes del grupo que consiste de glicerol, azucares, derivados

de azucar ¥y mezela de los mismos; v evidencia de que este tipo esteres de acidos
grasos de sacarcsa pertenecen al estado de la técnica y resuita de amplio uso en
la industria.

En ofras palabras, e independientemente dei tipo de componente que se use
camo tensoactivo, con base en la informacién expuesta en estas anterioridades, y
su combinacién con referencias generales disponibles y de facil acceso, cualquier
persona medianamente versada en la formulacidn de productos farmaceutices
podria optar por el empleo de tales ésteres de sacarosa como agentes
tensoactivos en el afan de resolver el citado problema del exceso de grasa en las
heces,

Lo anterior es tan cierto, gue en la respuesta al requerimiento el solicitante busca
diferenciar un monoester de sacarosa de los poliésteres de sacarosa que
menciona la anterioridad WOQ/2001/19378:

“Por lo tanto, es absolutamente claro que a lo largo del documento D2 NG se
menciona la posibifidad de que una molécula de sacarosa sea susfituida por un
S0l0 acido graso, esto es, no se hace alusidn a uns composicion farmacéutica que

comprenda un monoester de acide graso de sacarcsa (.. )"

En relacién con este punto, si bien es cierto que no hay una correspondencia
exacta con los compuestos tensecaciivos reivindicados por la solicitud colombiana
en cuestion, también lo es que para una persona medianamente versada en la
formulacién de productos farmacéuticos, fa utilidad de un monoéster de sacarosa
y/a un poliéster de sacarcsa como tensoactivo seria extrapolable, y la decisién de

usar uno u ofro se resolveria a través de los respectivos enhsayos de
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preformulacion y formulacion a los que rutinariamente toda formulacion

farmacéutica debe someterse.

Prueba de lo anterior, y de la versatilidad con gue se podria sclucionar el problema
téenico planteado a través de otros diversos tipos de agentes tensoactivos, nos la
da el mismo solicitante {F. HOFFMANN-LAROCHE AG} a través de ofras
solicitudes antericres a esta, en las cuales se plantea el mismo problema técnico a
resolver, y se plantea su solucion mediante la asogiacion de Orlistat con un agente
tensoactivo (diferente) en proporciones definidas. Las solicitudes en cuestion son
el expediente colombiane 00-068-859 titulado “Formulaciones en dispersion que
contienen orlistat con eficacia mejorada y disminucion de efectos secundarios” y
03-004-385 titulade “Nuevas composiciones farmacéuticas que comprenden un
inhibidor de lipasa y un secuestrante de &cidos biliares farmacéuticamente
aceptable.” En el primer documento el solicitante reivindica una gran variedad de
agentes tenscactivos, mientras que en &l segundo se inclina por la utilizacién de

Acidos biliares.

Esto no solo avidencia que las anterioridades expuestas en 1a oposicion y por el
sefior examinador aplican como una clara guia para llevar a cabo el efecto
buscads por la solicitud en cuestion, sine que ademas el mismo sclicitante aplica
las caracteristicas inherenies de estos compuestos tenscactivos y la misma
estrategia para resolver el mismo problema técnico planteado en sus diferentes
solicitudes anteriores, lo cual hace evidente la imposibiiidad de otorgar el privilegio

de patente gue nos ocupa.

También soh evidencia de la versatilidad del uso diferentes agentes tensoactivos
asociados a orlistat o inhibidores de lipasa la publicacidén internacionai WO
00413667 publicada el 16 de Marzo de 200 y titulada “LIPSTATIN DERIVATIVE-
SOLUBLE FIBER TABLETS"{pagina 3 y capitulo reivindicatorio), la publicacion
internacional WO 00/09123 publicada el 24 de febrero de 2000 y titulada
“PHARMACEUTICAL COMPOSITIONS CONTAINING LIPASE INHIBITORS AND
QUITOSAN” (pagina 1 y capitulo reivindicatorio) y la publicacién internacional WO
99/34787 publicada el 15 de julio de 1998 y titufada ‘FAT BINDING POLYMERS”

(paginas 2, 18 y capitulo reivindicatorio).
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Sglid lipid formulations

The present invention relates to pharmaceutical compositions comprising at least

one lipase inhibitor.

Examples of such lipase inhibitors are lipstatin and orlistat. The jatter is also known
as tetrahydrolipstatin or THL and is derived from a natural product excreted by
Streptomyces toxytricini. This class of compaunds was found to exhibit in vitro as well as
in vive activity against various lipases, such as lingual lipase, pancreatic lipase, gastric
lipase, and carboxylester lipase. Its use for the control ar prevention of cbesity and
hyperlipidemia is described, for instance, in U5 Patent 4,595,089,

Orlistat is currently administered at doses of 120 mg per meal and dosing is
independent of the body mass of the human subject. Orlistat acts locally in the
mastrointestinal (G1) tract and prevents lipase from digesting triglycerides and
subsequently inhibits the formation of absorbable lipid degradation products. For this
reason, systemic availability of the lipase inhibitors is ol required and, instead, local

residence in the gastrointestinal tract is preferred.

Lipase inhibitor compositions currently administered inhibit around 30% of fat
absorption after comsumption of a mixed meal; an increase of the lipase inhibitors
concentration in the pharmaceutical composition does not increase its clinical efficacy

and/or potency while the intensity of local side effects increases.

Anal leakage of eil (oily spotting] is an adverse effect which is occasionally observed
i patients treated with lipase inhibitors, This phenamenon reflects physical separation of
some liguid unabsorbed dietary fat from the bulk of solids in the lower lasge intestine.

CONFIRMATICN COPY
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The probiem at the root of the present invention is therefore to provide lipase
inhibitor compositions which are able to improve the clinical efficacy andfor potency of
the inhibitor itself, and to minimize or suppress the above mentioned disadvantages.

The problem is soived, according 1o the present invention, by a pharmaceutical
composition comprising at least one inhibitor of lipases and at least one fatty acid ester of
polyols, characterized in that the fatiy acid ester has a melting point above the body
temperature, i.e. >37°C, and the polyols are chosen from the group consisting of glyerol,
sugars, sugar derivatives and mixtures thereof.

It has surprisingly been found that administering a lipase inhibitor in a composition
comprising at least one of the above fatty acid esters clearly improves the efficacy and
putency of the lipase inhibitor itself. Furthermore, the inter-subject variability in efficacy

andfor potency is reduced, as well as the frequency and intensity of side effects.

The pharmaceutical compositions according to the present invention have been
found to exhibit very favorable effects when applied crally during meal intzke in humans.
Surprisingly, an increased efficacy and potency compared to the already known
compositions was observed. This was unexpected as the compositions according to the
invention are salid within the bady and should therefore be poorly dispersible among the
dietary oil particles in the stomach.

Furthermore, the compositions according to the present invention reduce
unpleasant stde effects in the single meal west compared to the already known
compositions, despite the greater amount of fat which remains unabsorbed. During the
single meal studies with human subjects, it was observed thar the stools obitained after
intake of compositions according to the present invention shaw less separation of oil from
the main stool mass as compared to the conventional formulations. This was unexpected,

as equal or higher amounts of fat were present in the collected stools.

According to the present invention, the terms “inhibitor of lipases” and "lipase
inhibitor™ refers to compounds which are capable of tnhibiting the action of lipases, for
examnple gastric and pancreatic lipases. For example orlistat and lipstatin as described in
LS. Patent No, 4,598,089 are potent inhibitor of lipases. Lipstatin is 2 natural product of
microbial origin, and exlistat is the result of a hydrogenation of lipstatin. Other lipase
inhibitors include a dass of eompound commonly referred to as panclicins, analogues of
orlistat {Mutoh et al, 1994). The term “lipase inhibitar” refers also to polymer bound
lipase inhibitors for example described in International Patent Application WO99/34786
(Geltex Pharmaceuticals Inc.). These polymers are characterised in that they have been

substituted with ane or more groups that inhibit lipases. The term “lipase inhibitor™ also

242
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comprises pharmaceutically acceptable salts of these compounds. The term "lipase

inhibitor” preferably refers to orlistat.

Orlistat is a koown compound useful for the control or prevention of obesity and
hypertipidernia. See, U.5. Patent No. 4,598,089, issued July 1. 1986, which also discloses
processes for making orlistat and U.5. Patent No. £,004,94%8, which discloses appropriate
pharmaceutical compositions. Further suitable pharmaceutical cormpositions are described
for example in International Patent Applications WO 00/09122 and WO 00409123,
Additional processes for the preparation of arlistat are disclosed in European Patent

Apphications Publication Nos. 185,359, 189,577, 443,449, and 524,495

Orlistat is preferably araily administered from 60 to 720 mg per day in divided doses
two to three times per day. Preferred is wherein from 180 to 360 mg, most preferabty 360
my per day of a lipase inhibitor is administered to a subject, preferably in divided doses
two or, particularly, three times per day. The subject is preferably an obese ot overweight
human, i.e. a human with o body mass index of 25 or greater. Generally, it is preferred that
the lipase inhibitor be administered during ingestion of a meal containing fat. Generatly,
for administering a Jipase inhibitor as defined above it is preferred that treatment be

administered 1o a human who has a strong family history of obesity and has obtained a
Body mass index of 25 or greater.

Accordingly, the present invention refers to a composition comprising at least one

inhibitor of lipases and at least one fatty acid ester of polyols, characterized in that the fatty

acid ester has @ melting point above the body temperature and the polyols are chosen from

the group consisting of glycerol, sugars, sugar derivatives and mixtures thereof,

The polyols can be chasen, independently from each ather, from the group
consisting of giveerol, sugars, sugar dertvatives and mixtures. This group especially
comprises sucrose, glyceral, and sugar aleohols, and most preferably plycerol, i.e. most

preferably glyceride esters are used in the compositions according to the present invention,

The term “sugar alcohols™ refer to compounds comprising mono-, oligo- and

polysaccarides and their reduction products, eg. ranniral.

The term “glyceride esier” refers to an ester of glycerol. According to the present
invention, an ester may contain one to three, preferably one or three C12 to C20 fatty
acid(s) moieties per glycerol moiety or may be a phospholipid, preferably a lecithin or
mixtures thereol. For example, the glyceride esters can be chosen from the group

consisting of one or more triglycerides, vne or more monoglycerides, one or more



10

15

20

25

WO £1/19374

PCT/EFM/EIST
-

phospholipids and mixtures thereof. Preferably, the fatty acid moieties in the fatty acid
ester of the polyols have, independently from each other, twelve or more carbon atoms,
preferably twelve 1o twenty carbon atoms. Most preferably, the fatty acid moieties in the
fatty acid ester of the polyols have twelve to twenty carbon atoms and are saturated.

In a preferred embodiment of the present invention suitable trigiycerides are
trilaurin, trimyristin, tripabmitin and tristearin and mixtures thereof. The most preferred
triglycerides are trimyristin and trilaurin.

The monoglycerides can be chosen from the group consisting of monecaprin,

monclaurin, monomyristin and monepalmitin and mixtures thereof,

In a preferred embodiment of the present invention, the phospholipid is preferably a
lecithin, e.g. a non-, partially or fuily hydrogenated lecithin and mixtures thereof. The term
“leeithin™ In the conitext of this invention refers to esters formed of glycerol, two fatty
acids, and a phosphorylcholine moicty. A lecithin has the following structure:

G

R?
O o
O p’
AN
o) o-*\wa,,_
I

wherein R'-COO- and R*-CO0- are moieties derived from fatty acids as defined above.

The phospholipids, e.g. lecithins, may be chosen from the group consisting of
natural lecithin, synthetic Jecithin, sojalecithin, egglecithin, synthetic dipalmitoyllecithin,
partially or fully hydrogenated lecithin and mixtures thereof.

‘The fatty acid esters of polvols are known in the art and are commercially available.

Preferably, the glyceride ester is present in an amount varying between 0.5 and 30 %
af the total weight of the composition.

Advantageously, the pharmaceutical compositions of the present Invention further
comprise at least one pharmaceutically acceptable excipient. The additional excipient may
be useful for enhancing the dispersion and distribution in the stomach. The excipient may
be chasen from the group consisting of disintegrants, effervescents and mixtures thereo!.
Further excipients such as carbohydrates, starch and/or its derivatives, maltodextrines,
cellulnse, cellulose derivatives, sugars, Bllers, antioxidants, anionic and nonionic

surfactants such as sodium dodecylsulfate, fatty acid saits, e.g. Na-stearate,
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poly{oxyethylene)alkyl esters, poly(oxyethylene)alkyl ethers and mixtures thereof can also
be added. Examples of additional excipients are glucose, lactose, sorbitol, maltodextrin,

taloum, magnesivm siearate, mmannitel, sodinmn bicarbonate, crospuvidone, ghycofaral,
tartaric acid and mixtures thereof

5 The invention is useful with any inhibitor of lipases, but is especially useful for

inhibitors of the gastric and pancreatic lipase and, in particular, for the active compound
orlistat.

Arcording to the present invention, the lipase inhibitor is present in an amount
varying from 1 to 50%, preferably from 5 to 3084, of the total weight of the composition.

10 [n o preferred embediment of the present invention the pharmaceutical composition
as described above may comprise

a) 110 50% of the total weight of the composition is a lipase inhibitor;

b} (1.5 to 90% of the total weight of the composition is 2t least one fatry acid ester
of polyols; and opticnally

15 the composition comprises one or more pharmaceutically acceptable excipientis).

The compositions accarding to the present invention can be administered using
conventional dosage forms such as hydroxypropylmethylcellulose (HPMC} capsules, hard

gelatin capsules, starch eapsules, tablets, chewable tablets and capsules, powders, pellets,
uranules, etc.

20 The present tnvention relates alse to a process for preparing pharmacentical
compositions a5 described above, which process comprises mixing at least one inhibitor of
lipases with at least one fatty acid ester of polyols, in the solid or molten state, wherein the
fatty acid ester of polyols has a melting point above the body temperature and the polyols

are chosen from the group consisting of glycerol, sugars, sugar derivatives and mixtures
2% thereof.

A further aspect of the present invention is to provide 2 method for cantrelling or
preventing obesity comprising the step of administering to a patient a pharmaceutical
composition as described above.

The invention also relates to the use a comnposition as defined above for the

30 preparation of 2 medicament for the prevention and treatment of obesity.

The inveation will be now illustrated in details by the fullowing examples.
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Example ]

10 g of melted trimyristin (Dynasan 114, Hils AG) were mixed with 20 g orlistat
during about 30 minutes at a temperature of 57-63°C. 20 p glucose were added to the so
obtained co-melt and mixed unti! solidification at room temperature. The so obtained
cake was left for an hour at room temperature, ground by means of a dry mixer and
subsequently sieved through meshes of 1.6 mm. The resulting particles were heated at 39°C
for 4.5h under inert atmosphere, cryo-milled with dry ice and subsequently mixed with
lactose (lactose : resulting particie = 100 : 15 wrw), The so obtained mixture was finally
pressed into chewable tablets having a diameter of 16 mm, a weight of 1.15 g and
containing each 60 mg orlistat, 30 mg trimyristin, 6 mg glucose and 1000 mg lactose,

"'ne abave chewable tablets were applied to human velunteers during a single meal
test. Human subjects consumed a meal consisting of 130 g hamburger meat, 10 g butter
and 100 g French fries (fried in peanut oil} and containing overall about 35 g fat. Stools
were collected from day —1 (a day befare eating the single meal) uniil day 5 after the test
meal. The first and the last stools were employed o assess background fat excretion,
Stools were stored frozen and extracted for total lipid according to Bligh and Dyer (Bligh,
E.G., and Dyer, W.L, Can. [ Bioctren. Pliysiol., 37, {1959), 911). Background excretion ot
lipids was subtracied to obtain the amount of fat excreted due to the orlistat treatment.
The excreted fat was quantified by gravimetry and expressed as percentage of the fat

content of the test meal.

Example 2

100 g of trimyristin {Dynasan 114, Hils AG) were melted at 65°C in a suitable high
shear mixer vessel. 200 g otlistat were given in the vessel and molten by mixing softly
{miixture = comelt], The molten phase was mixed for 2 minutes. While stirring, 1800 g
maltodextrin DE 21 (ratio comelt :maltodextrin « 1:6 wiw) were added in two portions
and mixed wntil solidification at room temperature and s flowing granulate was obtained.
The granulate was sieved through meshes of 0.85 mm. Separately, 4950 g sorbitol were
sieved through meshes of 0.85 mm and mixed with the co-melted granulate for 3 minutes.
Additianally, the outer phase (375 g talcum and 73 g magnesium stearate} were hand
sicved through meshes of 0.5 mm and mixed with the granulate for 3 minutes. The so
obtained misture was finally pressed into chewable tablets having a diameter of 200 mm, a
weight of 1.5 g and containing each 40 my orlistat, 20 mg trimyristin, 360 mg
maltodextrin, 960 mg sorbital, 75 mg talcum and 15 mg magnesium stearate.
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The above chewable tablets were applied to human volunteers according to the
methad described in Example 1.

Example 3

1.25 ¢ HPMC {Pharmacoat 603, Shin-Etsu Chemical Co) were dissolved in 395 ¢
water at about 75 °C. The solution was cooled to roomt temnpetature (25°C) and 2
dispersion was obtained by adding thereio 5 g miannitol, 2.5 g sodium bicarbonate and 1 g
Crospovidone, 0.75 g Kryosomes 1703H {hydrogenated lecithin, Lipoid AG) were
dispersed in 7.5 g water with a homogenixzer {Polytran) for 30 seconds and successively
mixed with the above dispersion. The vbtained aqueous system was used lo make an
emulsion by emulsifying, with a Polytron tor 1.5 minotes a1 65°C, 4.5 g of 2 melted mly
mixture obtained by comelting 3.15 g trimyristin { Dynasan 114, Hils AG) and 6.3 ¢
orlistat at 85 *C. This emulsion was frozen a1 -80°Cin a rotating 250 ml round flask in a
dry ice-ethanol mixture and was then lyophilized. The lyophilisate was then milled at room
ternperature and 3 g thereof were mixed and sieved through meshes of 0.5 mm. 1.3 g of the
mixture was pressed (0 a chewable tablet having a diaareter of 16 mm diameter, 2 weight of
1.3 p and containing each 60 mg orlistat, 30 mg trimyristin, 15 mg Kryrosome, 25 mg

HPMC, 20 mg Crospovidane, 100 mg mannitol, 50 mg sodium bicarbonate and 1000 mg
lactose.

The abave chewable 1ablets were applied 1o human vodunteers aceording to the
method described in Example 1.

Example 4

30 g arlistat amd 15 g trimyriscin {(Dyaasan 114, Hils AG) were spread through
meshes of 0.9 mm and mixed for 10 minutes. The mixture was again sieved through
meshes of .9 mm and mixed far 10 minutes. The so obtained mixture was coarse milled
fin portions) for 0.5 minutes in a dry mixer by adding a triple amount of dry ice, This cold
mixture was then cryo-milled with a pin mill 1o get fine particles. The resulting particles
were dried during 15 minutes under high vactum and subsequently mixed with 2/3 {w/w)
part of glucose, 15 g of this dry mix was mixed with 100 g lactose for 10 minutes and then
sieved throuph meshes of 0.5 mm. The so oblained mix-milled granulate was finally
pressed into chewable tablets having a diameter of 16 mm, 2 weight of 1.15 g and
containing each 60 mg arlistar, 30 my trimyTistin, 9 mg gucose snd 1000 mg lactose,

The above chewable tablets were applied tu human volunteets according to the
method described in Example 1.

13-
ZAg

Mo
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Fxample 5 C‘LL\O\

1.2 ¢ arlistat and 1.8 g glucose were sieved through meshes of (.9 mm and mixed for
2 minutes. Afterwards 4.0 g Kryosome 1702 (soyalecithin : sucrose = 132 wiw; Lipoid AG)
were also sieved through meshes of 0.2 mm and mixed with the first mixture for 2 minutes.
The combined mixture was then cryo-milled with an air-jet mill using dry ice for cooling.
The resulting particles were dried for 15 minutes under high vacuom. 3.5 g of the dried
particles were mixed with 10 g lactose for 13 minutes. The so abtyined powder mixtore
was finally pressed into chewalile tablets having a diameter of 16 mm, 2 weight of 1.35 g
and containing each 60 rg orlistat, 90 my glucose, 200 myg Kryosome and 1000 mg lactase,

The above chewable tablets were applied to human volunteers according to the
method described in Example 1.

Example &

4.24 g soyalecithin and 4,24 ¢ orlistat were subsequently dissolved in 31.52 g .
ulycofurol 75 {Roche). Empty hard gelatin capsules were sealed with a 25 % gelatin
solution in water and were allowed ta dry. The sealed hard gelatin capsules were punched
and subsequently filled with 565 mg of the urlistat/lecithin/glycofurol-solution. The holes
were closed with the above gelatin solution and the closed capsule was allowed to dry for at

least 15 miiittes, Every capsule contained 60 mg orlistat, 60 mg sojalecithin and 445 mg
ahveafurol.

Capsules prepared in this way were applied to human volunteers according to the
method described in Example 1.

Example 7

10 ¢ of melted trimyristin (Dynasan 114, Hills AG) were mixed with 20 g orlistat
during about 3 minutes at a temperature of 57-63°C. 20 g ghicose were added to the so
obtained co-melt and mixed until solidification at room temperature, ground by means of
a dry mixer and subsequently sicved through meshes of 1.6 mm. 48 g of resulted particles
were kept at 39°C in a closed vial under inett atmosphere for 4.5h, cryo-milled with dry ice
on a pin mill, 15 g of the resalted particles were subsequently mixed with 10 g Kryosome
1702 {Lipoid AG) and 100 g Jacrose for 3) minutes. The mixture was sieved through
meshes of 0.5 mm and pressed into chewable tablets, having a diameter of 16 mm, a weipht
of 1.25 ¢ and containing each 60 my orlistat, 30 mg trimyristin, 60 my glucose, 100 mg
Kryoseme and 1000 mg lactose,
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The above chewable rablets were applied to human volunteers acéardin‘g to the
methnd described in Example 1.

Example B

0.75 ¢ of co-melted and cryo-milled material (orlistat-trimyristin-glucose 2:1:2)
from Gxample 7 and 0.5 g Kryosome 1702 were sieved through meshes of (L5 mm and
mixed for 10 minutes. 3.0 g sodivm bicarbonate and 1.5 g tartaric acid were milled at
room temperature in a laboratory blade mill, steved through meshes of 0.5 mm and mixed
for 10 minues. 2.7 ¢ of this effervescent mixture was added to the first mixture and mixed
again for 10 minutes, .395 g of this mixture were filled into HPMC capsules of size U,
containing 30 mg orlistat, 15 mg trimyristin, 30 mg glucose, 50 mg Kryosome, 180 mg

sodim bicarbonate and 90 mg tartaric acid,

The above capsules were applied tn human volunteers according to the method
described in Example 1.

Example 9

20 g orlistat 2nd 10 g wrilaurin (Dynasan 112, Hils AG) were sieved through meshes
of 0.5 mm and mixed. This mixture was cryo-milled in a pin mill together with dry ice and
subsequently dried under vacuum for 13 minutes. 10 g of this mixture was blended with 13
¢ glucase. 3g of this blend and 2 g of Krynsomes 1702 (Lipoid AG) were crya-milled
yogether with dry ice in 2 kaboratory blade-mill and dried overnight in a dessicator under
vacuum. 1.25 g of the resulting powder were pressed to a chewable tablet having a
diameter of 16 mm, a weight of 1.23 » ard containing each 60 mg orlistat, 30 mg trilaurin,
60 g glucose, 100 mg kryosome and 1000 mg lactase.

The above chewable tablets were applied 1o human velunteers according to the
melhod described in Example 1.

Example 10

16 g monalaurin (Rylo 31612, Danisen Ingredient AG} and 4 g monocaprin
emulsifier TS-PHO03 (Daniscn Ingredient AG) were comelted at about 70 °C, cooled to
ro0om temperature (25°C) and thereby completely solidified. After one day the film was
scraped off the wall with a spatula, coarse milled, in portions, in a dry mixer at losw
ternperature by adding dry ice (three times the volume of the to milled matertal) for about
half 2 minute and then fine cryo-milled in a pin mill and vacuwra dried for 15 minutes. 15
¢ of this mixture and 15 g orlistat were blended. 50 g dry ice were added and the mixture is

coarse milled in portions each for half 2 minute. After vacuum drving the resulting powder
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was sieved through meshes of 0.9mm and fine eryo milled in a pin mill to produce 2 fine
orlistat-monocaprin-monolaurin {50-10-40) powdermix. 2.4 ¢ of 2 comilled mixture
between 2.16 g tartaric acid and 4.56 g sodiumbicarbonate was added to 5.6 g of the above
powdermix and 2 g anhydrous lactose, mixed for 5 minutes and sieved through meshes of
0.5 mm and mixed again. 300 myg of the resulting powder were filled in hard gelatin
capsules conlaining 60 mg orlistat, 48 mg monolaurin, 12 myg monecaprin, 100 mg lactose,
190 mg sodium bicarbonate and %) mg tartaric acid.

The above capsules were applied to human volunteers accurding to the method
described in Example 1.

Table I: In vivo results

Example Orlistat dose (mg} Excreted fat ' nt Free oilin
skool samplest™
L

Reference 120 mg (Xenical®) 4182115 14 ong

1 60 mg 48,1 £39 3 143

2 40 mg 376 £17.] 5 TE :
|3 60 mg 50.2 + 13.4 3 R

4 60 Mg 431+ 156 5 ors j

5 60 mg 64.8 4 143 5 s

& " en myg 4725120 5 nd.

7 | 60 mg 82.0 £5.5 6 0/

8 30 mg 1064106 5 /5

9 60 mg B0.6 +13.3 5 273 l
10 60 mg 54.2 % 10.9 g 145

11

excreted fat as percentage of fat intake.

) pumber of volunteers subjected to the experiments

(3

number of stool samples containing free oil/number of volunteers

-
24%
BN
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As shown in Table 1, the efficacy and/or potency of the compositions according to
the present invention is much higher than that of conventional formulations.
Compositions according to the invention cuntaining just the half or even a quarter of the
lipase inhibitor of the known composition are similatly or even much more efficacious

5 andjor potent. For the same lipase inhibition degree, it is now possible to strongly decrease

the amount of active compound in the compasition, thus minimizing undesired side
effects.

Table ] shows also the number of stool samples containing free oil for each of the
abave compositions. Stool samples obtzined after intake of compesitions according (o the
10 present invention show just occasional separation of il from the main stoo! mass or no
separztion at all. The compositions according to the preseat invention enable therefore to
minimize or completely suppress anal leakage of oil which is one of the most undesired
side ¢ffect of the prior art compaositions.
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A pharmaceutical composition comprising at least one inhibitor of lipases and at least
one fatty acid ester of polyols, characterized in that the fatty acid ester has 2 melting
point above the body temperature and the polyels are chosen from the group

consisting of glycerol, sugars, supar derivatives and mixtures thereof.

The pharmagceutical composition according to claim 1, wherein the polyols are chosen,
independently from each other, fram the group consisting of sucrose, giycerot, and
sugar alenhals.

The pharmaceutical composition according to claim 1 or 2, wherein the palyol is
glycerol.

The pharmaceutical composition according to any of claims 1 to 3, wherein the fatly
acid ester is a glyceride ester and is chosen from the group consisting of one or more

triglycerides, one or more monoglycerides, one or more phospholipids and mixtures
thereaf.

The pharmaceutical composition according te any of claims | to 4, wherein the fatty
arid moieties in the fatty acid ester of the polyol have, independently from each other,
twelve ot more carbon alorns and the fatty acid moieties in the fatty acid ester of the
polyol are saturated.

The pharmaceutical composition according to claim 3, wherein the fatty acid moieties
in the fatty acid ester of the polyo! have, independently from each other, twelve to

twenty carbon atoms.

‘The pharmaceutical compasition according to any of claims 4 to 6, wherein the
triglycerides are chosen from the group consisting of trilavrin, trimyristin, tripalmitin,

tristearip and mixtures thereof,

The pharmaceutica! composition according to claim 7, wherein the triglyceride is

trimyristin or trilaurin or mixkures thereof,

The pharmaceutical composition according to any of claims 4 to 6, wherein the
monogtycerides are chosen from the group consisting of monocaprin, monolaurin,

monamyristin, monopalmitin and mixtures thereof.

The pharmaceutical composition according 1o any of claims 4 to 6, wherein the

phospholipid is a lecithin.
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The pharmacentical composition according to claim 10, wherein the phospholipid is a
non-, partially or fully hydrogenated lecithin and mixtures thereof.

'The pharmaceutical compasition according to claim 10 or 11, wherein the
phospholipids are chosen from the group eonsisting of natural lecithin, synthetic
lecithin, sojalecithin, egglecithin, synthetic dipalmitayllecithin, partially or fully .
hydrogenated lecithin and mixtures thereof.

The pharmaceutical compasition according to any of claims | to 12, wherein the fatty

acid ester of polyols is present in an amount varying between 0.5 % and 90 % of the
total weight of the compasition.

. The pharmaceutical composition according to any of claims 1 to 13, further

comprising at least one pharmaceutically acceptable excipient,

. The pharmaceutical camposition according to claim 14, wherein the excipient is

selected from the proup consisting of carbohydrares, starch and/or its derivatives,
maltodextrines, cellubose, cellulose derivatives, sugars, fillers, disintegrants,

effervescents, antioxidants, anionic sarfactants, nontonic surfactants and mixtures
thersof.

The pharmaceutical compasition according to claim 15, wherein the surfactant is
selected from the group consisting of sodiuvm dodecyisulfate, fatty acid salts,

polvoxyethylene alkyl esters and poiyoxyethylene alkyl ethers and mixtures thereof.

. The pharmaceutical compesition according to any of claims 14 to 16, comprising an

excipient selected from the group consisting of glucose, lactose, sorbitol, maitodextrin,
talcum, magnesium stearate, mannitel, sudium bicarbonate, Crospovidone, glyeotural,
tartaric acid and mixtures thereaf,

The pharmaceutical composition according to any of claims 1 to 17, wherein the

inhibitor of lipases is an inhibitor of gastrointestinal lipases.

. The pharmaceutical composition according to claim 18, wherein the inhibitor of

sastrointestinal lipases is orlistat,

The pharmaceutical compaosition according to any of claims 1 to 19, wherein the lipase
inhibitor is present in an amount varying from 1 to 50% of the total weight of the

composition.

The pharmaceutical composition according to claim 20, wherein the lipase inhtbitor is

present in an amount varying from § to 30% of the total weight of the compasition.
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22. The pharmaceutical composition according to any of ¢laims 1 to 21, wherein ) 6

a) 1 to 509 af the total weight of the composition is at least ane lipase inhibitor
b) 0.5 to 90% of the total weight of the compositicn is at least one fatty acid ester
of polyols; and optionally
5 ¢} the composition comprises one or more pharmaceutically accepiable
" exciptent(s}).

23. A process for preparing a pharmaceutical composition according to any one of claim 1
to 22, comprising mixing at least one inhibitor of lipases with at least one fatty acid
ester of potyols, wherein the fatty acid ester of polyols has 2 melting pointabove the

10 body temperature and the polyols are chosen from the group consisting of glycersl,

sugars, sugar derivatives and mixtures thereof.

24, Use of a pharmaceutical composition as defined in any one of claim 1 to 22 for
contralling or preventing obesity,

25. A method for controlling or preventing obesity comprising the step of administering to
15 a patient 2 pharmaceutical composition as defined in any one of ¢claims 1 1o 22

26. Use of 2 composition as defined in any of claims 1 to 22 for the preparation of a
medicament for the prevention and treatment of obesity.

27. The invention as hereinbefore described.
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PHARMACEUTICAL COMPOSITIONS CONTAINING LIPASE INHIBITORS

The present invention relates to pharmaceutical compositions
containing an inhibitor of gastrointestinal lipases, one {or more)
additive(s) of the group consisting of poorly digestible, poorly

5 fermentable, hydrophilic and/or hydrﬂ?ﬁliuidﬁmgrade thickeners
and emulsifiers, and excipients.

An example of an inhibitor of gastrointestinal lipases is orlistat,
previously known as tetrahydrolipstatin or THL. Orlistat reduces the
absorption of dietary fat., Its use for the control or prevention of cbesity

10 and hyperlipidasmia is described in US patent 4 538 089.

Anal leakage of oil {oily spotting} is an adverse effect which 1s
occasionally observed in patients treated with lipase inhibitors. This
phenomenan reflects physical separation of some ligquid unabsorbed
dietary fat from the bulk of unabsorbable solids in the lower large

15 intestine. This physical separation and thus anal leakage of oil ean be
prevented with the pharmaceutical compositions of the present
invention.

In the 1S patent 5 447 953 it has been demonstrated that by
combining a-lipase inhibitor with substantial amounts of water-

20 ingoluble erude fibers, the inhibiting effact on fat absorption can be
increased. This synergistic effect is likely attributable to acceleration of
gastrointestinal transic of food by the water-insoluble fiker component.
The consequent shortening of the time period available for fat digestion
combined with the reducing effect on lipase activity intensifies the

25 inhibitory effect on fat absorption.

Surprisingly, it has now been found that the separation of
unahsorbed oil from the feces and thus anal il leakage can be reduced

or prevented, when a lipase inhibitor such as orlistat is administered in

combination with low amounts of one or mere ﬁuur‘l}r digestible, poorly
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farmentable, hydrophilic and/or hydracolloidal food grade thickeners
and/or emulsifiers.

‘The invention is also concerned with the uze of poorly digestible,
poorly fermentable hydrophilic and/or hydrocolleidal food grade
thickeners and/or emulsifiers for the combined simultaneous, separate
or chronologically spaced use with lipase inhibitors, e.g. orlistat, in the
treatment of obesity and hyperlipaemia,

The invention is frther concerned with the use of the above
thickeners andfor emulgifiers for treating or preventing the syndrome of
anal leakage of 0il occorring after the administration of a lipase
inhibitor, such as orlistat, or after ingestion of food containing poorly
absorbable or non-absorhable fats or oils or undigestible oily fat
substitutes.

Further examples of lipase inhibitors which can be used in the
scope of the present invention are lipstatin, panclicins, hesperidin,
ebelactones, esterastin and their derivatives, and valilactone.

As thickeners there can be cited water soluble natural, synthetic
or semisynthetic polysascharides, such as methylcellulose, xanthan
gum, psyllium seed, ispaghula husk, plantago ovata seeds, karaya gam
and mixtures of such compounds:

Methyl cellulose is the methyl ether of cellulose, It is slowly
soluble in water, giving a viscous, colloid solution.

Xanthan gum is a biosynthetic hydrocolleidal high melecular
weight exopolysaccharide produced by pure culture fermentation of
Xanthomonas campestris. It contains D-glucese, D-mannose, and
D-gluenronic acid as the dominant hexose units and is manufactured as
the sodium, potassium, or calcium salt,

Psyllium seed husk, seed coat iz a source of solubls fibre. It
comprises cellulose containing walls of endosperm, and mucilage
containing epidermis of small dried ripe seeds. A colorless transparent
mucilage forms upon contact with water.
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Ispaghula husk is psyllium hydrophilic mucilloid. It comprises the
epidermis and collapsed adjacent layer of Plantago species, e.g. PL.
peyllium. It swells rapidly upon contact with water to form a stiff
mucilage.

Plantago ovata seads (seed husk and seed coat) is a source of
soluble fibre. It comprises cellulose containing walls of endosperm, and
mucilage containing epidermis of small dried ripe seeds. A colorless
trangparent mucilage forms upon contart with water.,

Karaya gum is & hydrocolioidal exudate or gum from Sterculia
species. It forms a homegenous adhesive gelatinous mass upon contact
with water.

Examples of these types of thickeners are contained in OTC
products andfor food additives, such as:

METHOCEL A4M, a trademark of Dow Chemical Co. for a high
viscosity methyl cellulose,

KELTROL TF, a trademark of Merck & Co. Inc., Rahway NJ, for
xanthan gum,

MUCILAR; psyllium seed (Psyllii seminis testa), a product of
Spirig AG, CH-4622 Egerkingen,

METAMUCIL, ispaghula husk (Ispaghulae testae pulvis) a
product of Procter & Gamble, CH-1211 Geneve 2,

AGIOCUR, plantago ovata seeds, a product of Madaug AG, D-5000
Kéln 91,

NORMACOL MITE, a trademark of Norgine Ltd., Great Britain,
for karaya gum,

POLY-KARAYA, a trademark of Delalande for karaya gum of
Interdelta SA, CH-1701 Fribourg.

A further example of a thickener is FIBERCON (peolyearbophil}, a
trademark of Lederle Laboratories Bivision, American Cyanamid Co.,
Pear! River NY, for the calcium salt of a synthetic leosely erosslinked
hydrophilic resin of the polycarboxylate type.

As emulsifiers which can be ufilized in the compositions of the
invention, there can be cited saccharose polyesters, such as Ryote Sugar
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Esters, e.g. Ryoto Sugar Ester 8-170. Ryoto Sugar Esters are a trade
name of Mitsubishi-Kasi Foods Corp., Chuo-Ku, Tolye 104, for sucrose
fatty acid esters. Ryoto Sugar Ester 5-170 contains sucrose stearie acid
polyesters.

Examples of excipients which can be used in the pharmaceutical
corpositions of the invention are binders, diluents and lubricants, such
as AVICEL, polyviny! pyrrolidone (povidone), tale, stearic acid and
sodium stearyl fumarate; sweeteners, such as sarbitol, glucose,
saccharose, saccharine-sodium salt and sodium cyclamate; flavour
agants, such as passion fruit, citron and limette; flavour enhancers,
such as citric acid, monosedium citrate, sedium chloride and chinine
sulfate; effervescing agents, such 28 sodium bicarbonate and tartaric
acid; disintegrants, such as sodium starch glycolate; antimicerobia)
agents, such as p-hydroxybenzoeic acid methyl or propyl ester;
detergents, such as sodium lauryl sulfate, and colouring agents, such
as (-carptene.

AVICEL essentially comprises microcrystalline cellulose. It is
available from FMC Corporation, Pharmaceutical Division, 1735
Market Street, Philadelphia, PA 19103, e.g. as AVICEL RC-591 or
CL-611, which are mixtures of microcrystalline celluloze (about 92%)
and carboxymethyleellulose sodium {about 8%), AVICEL PH 101 or
PH 103, which is micrecrystalline cellulose with an average particle
size of 50 or 20 p, respectively; AVICEL CE-15 a mixture of micro-
crystalling cellulose and guar gum.

As indicated above, anal leakage of 01l, occasicnally observed with
the therapeutic use of lipase inhibitors such as orlistat, can be reduced

or prevented with the pharmaceutical campesitions of the invention,

This is illustrated by the following in vivo experiments:

Rats maintained on high fat diet were nsed as model. Inhibition of
fat absorption by diet-admixed orlistat provoked anal leakage of liquid
oil. However, the amounnt of oil leakage could not easily be determined.
Due to coprophagia and extensive grooming activity the rats distributed
the oil to a large extent over their fur. Moreover, this stressful condition
of unsuecessful grooming provoked considerable excitation of the
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animals. The area of greasy fur increased in proportion to the amount of
unabgorbed fat and was reduced by dietary admixture of selected
examples of the above defined food additives, However, for reasons of
animal care for comparative evaluation of the additives a surrogate
parameter was used to assess effects on cil leakage. Following a meal
containing orlistat, unahsorbed fat is temporarily stored in the cagcum
of the rat prior to exeretion. The fat is partly present ag floating liguid
oil, partly associated with unabsorbable solids. In validation studies 1t
could be demoenstrated that the effect of food additives to bind and
seguester unabsorbeqd liquid oil in the solid phase of the casenm is a

relizhle surrogate parameter predictive for a corresponding reduction of
subsequent oil leakape,

The high fat basal diet used contained by weight 56% lab chaw,
12% glucose and 326 oliva oil. Food additives were supplemented gt
three levels, accounting for 12.4, 4.5 and 1.2% of the composite diet by
weight. Control diets were supplemented with a corresponding amount
of starch. All diets were moistened with water to a similar consisteney
to facilitate acceptabatity by the animals. Groups of 6-7 fernale rats
{body weight: 120-140 g) were allocated to each diet, After dietary
adaptation for one week, the rats were fasted for 24 hours and on the
subsequent experimental day the diets were supplied as single meal
(basal diet: 4.28 g, additives or starch: 0.8, 0.2 and 0.05 g). In order to
completely block absorption of cil and thus produce a defined amount of
unabsorbed fat a high dose of orlistat (45 mg) was dissolved in ths olive
oil fraction (1.5 ml) of the meal. The animals were sacrificed three hours
after supplying the meal. At this point in time the cascum contained the
largest fraction of administered dietary oil. To determine the relative
amounts of bound and free ¢il in the caecum, the caecal contents were
centrifuged
{2000 g, 30 min) and the lipid content of the oil/water and solid phase

was quantitated gravimetrically fﬂllnwi? extraction with solvent.

gmu_' =i Hea F'TE
The food additives tested in the first experifhental series were

methyloellulose {MC), Ryoto sugar ester S-170 (RS} and xanthan gum
(XG). The fat content of the liquid and selid phases in the caecum was
expressed as percentage of the amount of oil supplied with the meal.
Mean values for experimental groups fed the additives, as compared to
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controls (where the thickening or emulsifying additive was replaced by
the corresponding weight of starch(ST)), are shown in the following
table. For statistical assessment of the effect of the additives, Student’s
t-test was used: n.s. = p»0.05, * = p<0.05, ** = p<0,01, *** = p<0,001.

Fat content in caecum in % of the amount of il supplied:

additive oil phase solid phase
MC 005¢g 94 8 ™& 16.8 *
ST 005¢g S5 4 13.4
MC 0.20¢g 17.0 *+ 29,9 **+
aT 020¢ 24.6 13.2
MC 060g 5.0 #¥x 32,9 ¥t
ST 060g 37.9 9.6

RS 0.05g 18.3 ™ 13.6 *
ST 0.05g 23 6 9.0

RS 020¢g 9.4 ™% 23.3 »*
ST 0.20g 24 3 11.0

RS 060g 3.1 # 37.] ek
ST 0.60g 15.8 11.9

XG 005g 12.7 *** 20.3 o
ST 0.05¢ 23.6 9.0

XG 0.20¢ 1.3 w £3.2 **+
ST .20 g 24.2 11.0
XG 060¢g 0.7 ¥%x 18.9 #++
ST 0.80¢g 23.6 10.9

G2
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As menticned above 0.6, 0.2 and 0.05 g of food additive provided QS:'L\
with the test meal correspond to 12.4, 4.5 and 1.2% by weight in the
water-free composite diet.

The results shown sbove clearly demonstrate that in animais
administered orlistat in combination with an additive according to the
invention, the fraction of unabsorbed fat saquestered in the sclid phase _
of the caecum was significantly increased (and liquid oil reduced) in i
comnparison to conirel animals supplied with a corresponding amount of |
starch. Accordingly, the additives are effective in reducing or
preventing anal leakage of liquid oil.

Using the same experimental procedure several OTC products
containing additives according to the invention as well as water-
insoluble crude fiber preducts were evaluated in a second experimental
series. To ensure a relevant comparison of the products their variable
eontent of active additive or fiber was taken into account. Accordingly,
the amount of each product added to the diet was chosen in such a way
that all the test meals contained the same amount of active additive or
fiber (0.2 g, 4.5% by weight). The results of these experiments are given
in the following table:

Fat content in caecum in % of the amoeunt of 6il supplied:
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QTC product sohid phage
AGIOCUR 0.30 g 20 =
FIBERCON 0.35 g 1§ #=+
Starch Contrel 0.20 g 12
NORMACOL MITE 0.32g 19 **
METAMUCIL 041 g 17 %=
Starch Control 0.20 p 13
POLY-EARAYA 050 ¢ 20 How
Wheat bran 042 g 155
(rat bran 1.60 g 117+
Starch Control 0.20 g 19

As mentioned above, the weight of OI'C products indicated in the
table correspond te 0.2 g active thickening or emulsifying additive or

watar-insoluble fiber,

The data demonstrate binding and sequestering of caecal oil and
thus efficacy in preventing anal leakage of 6il for the OTC compounds
AGIQCUR, FIBERCON, METAMUCIL, NORMACOL MITE and POLY-
KARAYA. Moreover, the results show as well the superiority of
gdditives according fo the inventicn, as exemplified by POLY-KARAYA,
aver crude water-insnluble fibers, such as oat and wheat bran (no
significant effect), which have boen propesed in US patent 5 447 953 to
improve the inhibitory effect on fat absorption.

The compesitions of the invention conveniently confain 1 to 300,
preferably from 3 to 30 parts by weight of an emulsifier or thickener for

1 part by weight of orlistat or another lipase inhibitor. They

conveniently further contain from 1 to 500, preferably from 3 to 200
parts by weight of auxiliary excipients for I part by weight of the lipase

inhibitor.

The compositions of the invention can be in the form of tablets,
capsules or liquid formulations, that may be reconstituted from powder,
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granules, pellets, standard or effervescent tablets. They can also be
formulated as chewable tablets or lozenges. Furthermore, the
compositions can also be incorporated into food preparations, such as
warers, crackers or bisquits.

The composition of the invention can also be in the form of a
commercial pack containing a lipase inhibitor, such as orlistat, and one
or more of the above mentioned thickeners and emulsifiers, with
instructions for its use for the simultaneous, separate or chronologically
spaced use in the treatment of obesity or hyperlipidaemia.

For the treatment or prevention of obesity or hyperlipidaemia, a
composgition of the invention containing from 56 to 500 mg of orlistat or
another lipase inhibitor and from 150 mg to 15 g of an emulsifier or
thickener can be administered crally once, twice or three times per day.

A preferred composition of the invention is a chewable tablet for
the treatment of obesity, consisting essentially of orlistat as the active
ingredient and of karaya gum as the thickener, wherein the dosage is
from 50 to 150 mg of orlistat and from 3 to 30 parts by weight of karaya
gum or Xanthan gum per 1 part by weight of orlistat, most preferably
wherein the dosapge is about 60 mg of orlistat end about 1.5 g of karaya
gum or =anthan gum,

A method of preventing the symdrome of ansl leakage of oil
accasionally occurting after the oral sgministration of orlisist,
comprises orally administering from 1 to 3 chewahble tablets per fat
containing main meal, the dosage of each tablet being from 50 to 150
mg of orligtat and frem 3 to 30 parts by weight of karaya gum or
anthan gum per 1 part by weight of orlistat. Preferably, this methed
comprises orally administering orlistat and karaya gum or xanthan
gum in a dosage amount of about 100 mg of orlistat and of about 2 g of
karaya gum or xanthan gum per fat eontaining main meal.

The following non-limiting examples illustrate pharmaceutical
preparations that ean be produced in & manner known per se;
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Pawder for reconstitution:

Orlistat 0.12¢g

Xanthan gum 1.20 g

5 Sorbital 991g
AVICEL CL 611 1.20g

p-Carotene 1% CWS 0.06 g

Citric acid 010 g
p-Hydrozybenzoie acid methyl ester 0.15¢

10 p-Hydroxybenzoic acid propyl ester 0.02¢
Flavouring agent {(passion fruit) 013 g

AVICEL PH 105 4.00g
Menosedivm citrate 1.00g

. Saccharine-sodium salt 0.10g
15 Total 1800g

An oral suspension can be obtained by adding tap-water to the
above powder to a volume of about 50 ml.

Example 2
20 Chewable tablets:
Orlistat 0.060 ¢
Karaya gum 1500g
Polyviny) pyrrelidone 0.750 g
. Serbitol 0.970 g
25 AVICEL CE-15 1.000 g
Tale 0.480 g
Stearic acid (micro-fine powder; 0240
Total 5.000 g
30 The indicated amounts of orlistat, karaya gum, polyvinyl

pyrrolidone, serbitol and AVICEL CE 15 are mixed and sieved. The
tale and stearic acid are sieved and mixed with the above abtained
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mixture. The material is then compressed to chewable tablets with a
diameter of 2 em and a weight of 5 g.

Example 3
Pelistized formulation containing an emulsifier:

1. Orlistat pellets:

Finely milled orlistat 12¢ mg
Microcrystalline cellulose 93.6 mg
Sedinm starch glyeolate 7.2 mg
Sodium lauryl sulfate 7.2 mg
Povidane 12 mg
Total 240 mg

For a batch size of 4 kg pellets the following procedure is applied:

Sodium lauryl sulfate (120 g) and povidone (200 g} are dissolved in
q.5. water. The solution is cooled to 10-15°C — A, Orlistat (2000 g,
microcrystalline cellulose (1560 g} and sodium starch glyeolate (120 g)
are pre-mized — B,

Solution A is piven to pre-mix B and kneaded. The resulting
material is extruded to spaghettis. This extrudate iz spheromized at
700 rpm. The obtained cylinder-shaped wet peliets are dried in a
fluidized bed dryer and then sieved. The (.5-1,25 mm size fractions are
collected as orlistat pellets in closed containers.

2.  Emulsifier part.

Ryoto sugar ester S-170 600 mg
Microcrystaline cellulose 312 mg
Sedium starch glycolate 15 mg
Povidone 15 mg
Talc 18 mg
Total 960 mg

For a batch size of 16 kg pellets the following procedure is applied:
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Sugar ester (10 kg) is liguefied by heating to 60°C.
Microcrystalline cellulose (5.2 kg), sodium starch glyeclate (0.4 kg) and
povidone (0.4 kg) are added. The mass is kmeaded under cooling to room
temperature, then extruded through an extrusion plate with neminal
mesh size of 0.7 mm. The fatty extrudate is cut into pieces of 1 mm
length and the resulting mass is dusted with fale in a mixer.

Orlistat pellets (2.4 kg) and emulsifier pellets (9.6 kg) are mixed.
The mizture is filled into sachets at a fill weight of 1.2 g, corresponding
to 120 mg of orlistat and 600 mg of sugar ester.

Zet
(A
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Claims

1. Orally administrable pharmaceutical composition containing an
inhibitor of gastrointestinal lipase, one {or more) additive(s) of the
group censisiing of poorly digestible, poorly fermentable, hydrephilic
and/or hydrocolloidal feod grade thickeners and emulsifiers, and
auxiliary excipients.

Z. A composition as in claim 1, wherein the additive Is a poorly
digestible, poorly fermentable, hydrophilic and hydrocolloidal food
grade thickener.

3. A composition &8 in claim 2, wherein the foed grade thickener
comprises methylcellulose, xanthan gum, psyllium seed, ispaghula
husk, plantage ovats sesds, karaya gum or mixtures thereof.

4. A composition as in claim 1, wherein the addiiive is an
emulsifier.

5. A composition as in claim 4, wherein the emulsifier is a
saccharoge polvester.

6. A composition as in claim 2 or 3 comprising 1 to 300 parts by
weight of a thickener per 1 part by weight of an inhibitor of
gastrointestinal lipase.

7. A composition as in claim 4 compriging 1 to 300 parts by weight
of an emulsifier per 1 part by weight of an inhibitor of gastrointestinal
lipase.

§. A composition as in any one of claims 1-7, wherein the inhibitor
of gastrointestinal lipase 1s orlistat.

9. The use of one {or more) compound(s) of the group congisting of
poorly digestible, poorly fermentable, hydrophilic andfor hydrecolloidal
food grade thickeners and emulsifiers for treating or preventing the
syndrome of anal leakage of il occasionally occurring after fhe
administration of an inhihitor of gastrointestinal lipasa, such as
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orlistat, or after ingestion of food contaiming poorly absorbable or non- r\ba{
absorbable fats or oils or undigestible oily fat substitutes.

10. A composition as in claim 3 or 8, which is a chewable tablet for
the treatment of obesity, consisting easentially of orlistat as the active
ingredient and of karaya gum or xanthan gum as the thickener,
wherein the dosage s from 50 to 150 mg of orlistat and from 3 to 30
parts by weight of karaye gum or xanthan gum per 1 part by weight of
orlistat,

11. The chewable tablet as in claim 10, wherein the dosage is
about 60 mg of orlistat and about 1.5 g of karaya gum ar xanthan gum.

12. A method of preventing the syndrome of anal leakage of oil
occasionally occurring after the oral administration of orlistat,
comprising orally administering from 1 to 3 chewable tablets per fat
containing main meal, the dosage of each tablet being from b to 150
mg of orlistat and from § to 30 parts by weight of karaya gum or
xanthan gam per 1 part by weight of orlistat.

13. A method of preventing the syndrome of anal leakage of oil
ccoasionally eecurring after the oral adminisiration of orlistat,
comprising orally administering orlistat and karaya gum in a dosage
amount of about 100 mg of orhistat and of abeut 2 g of karaya gum or
xanthan gum per fat containing main meal.

ek
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Preparation of sucrose fatty acid esters as food emulsifiers and evaluation
of their surface active and emulisification properties

By Mohamed G. Megahed
Mationa) Research Centre, Fats and Oils Department, Dokkl, Cairo, Egypt.

RESUMEN

Freparacidn da éxleres do dckios grasas con sacancsa
coame emulglonanies alimentaros ¥ eveluacldn ds sus
propiadades suparliciales y emulelonantss,

S ha lpvads A cabo un Métndo simpla pare ks bropatcksn da és-

tevers e secaroan a partir de Ackdos grascs ¥ sacaresa da bajp coste,
Be han usads 4cidos laurice, palmities y clBics 61 S praparaskin, en
Bpsencia da sobarmtes prgdnks. Sa obiuvisnon Erdimignics acama-
fhes ﬂ 86.5%, B7.3% v BR.6%: pam ko5 &tloros def laarico, pamitcn
¥ale f ba.
En Iog productos 68 svmluaron sus balardes hidratlo-poRic
{HLB}, gus propiadadey do Ianskdn supariclel ¢ Imarfaclal asf
enmo su aslablided en emulziones. Lo resultades mostraron
qQue estos dstaras de sacaress axhiben propledadas similares a
las do los compuasios preparedas comerciEiments,

PALABRAS-CLAVE: Crvdalonanta aimerntysds - Eclares oa
dritdos grases con sacarosd - Progladadas amulaianantas - Pro-
Piadacias superficlalss,

SUMMARY

Praparation of auctogs iatty ackd aatens a9 food emulsifiens
ard evaluation of their surface active and ermulsiflcation
propertine.

Asimpla mathod for the peaparation of sucrode sstars, from 2ty
aclds ard the laasl expansive sucrosa, has besn cordusted. Fatty
aclds namety [aurle, palmitic ard olaic were used I dwlr preparaticn
Iry s nbeence of any organic schsnl Reasonable yiskds amaunting
In BE_ 5%, 87 3% and 88.6% fof sucrose asters ¢ Lawake, pakmbake:
and oleate wens obtaines, respociively.

The products wers avalugted for their hedrophile-lipaphlls
halance [HLE), surfase and Intarfacial lensian propertles ae weli
&3 pmulglon stabillty. Tha rezults shawad that these sucrase
faters exhiblt gimilar proparties as those of the commangially
prepaned campounts,

KEY:WORDS: Emidsifization properties - Food amulalfiar -
Guorcea farly ackd esters - Surface active propartias,

1. INTRODUCTION

Emulsifiers are hnported in tornagas for ther e in
toods, househok! detergents, cosmetc: and phammaceutical
products. Different melhads of amulsilier preparalion
ware conducted In the presancé or absence of
solvenis. Toxic solvents were usually used for the

te) Gonsejo Supenar di Investigacionas Cieantfficas
Licancia Creplive Carmimons 3.0 Espana [by-mng)

praparation of these compounds (Weiss ef af, 1971,
1972; Bobalek, 1977, Akeh and Swanson, 1087,
1989), however others excluded solvents in such
preparation (Heesen e al, 1976 Rizzi and Taylor,
1974}

It was planned 10 use a simple mathod for
preparation of emulsiliers from sucrese and different
fatty acids {lauric, palimitic and ololc) aiming o
develop and Improve the method ol the preparation
ol sucrose estors, Therefors, It was chjeclive to
modify the mathod of Heesan & al, (1576) for the

praparation of sucrose emulsifiers {soivenl-free

reaction} by replaging the expensive polyalcohols for
the cheaper sucroge which constitutes the
hydrophille pottion of the nonionic surfactant. The
products were evaluatad for the hydrophile-fipophile
balance [HLB), suface and Intarfacial tension
properties as well as emulsion stability.

2. MATERIALS AND METHODS

2.1, Matarlals

Pure sucrose was supplied by Sugar and
Intergrated industries Company [Egypt). All fatty
atids, solvents and chamicais are nigh purity grad
{8DH, England, and MERCK, Gamany).

2.2, Methods
Praparalion of sucrose esters (SE)

Sucrose aslers having difterent fally acid
moaiatios were preparad according 1o tha method of
Heesoh af af, {1976) replacing polyaltohals with sucrsa
as a modilication of this melhod, Equimalecutar
amounts of pure sucrose and faty acids {lauric,
palmitle and clale) wera reacted togather in prosence
of the in sl prepared sodium seap (calalyst)
armounting to 20% o the tolal welght of sucrose. The
mixture was heated at 100 "C under nitrogen while
the consliiuants had meted. The lemperature was
increased 1o 130 %5 et reduced prassura (40 mm Hg)
for 18 hours with confinuos sliming. The reaction
products ware dissolved in an ggual guantity ol wamm

hitp-iqrasagyacaibas rawislas cic.As
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butanane and the soap was acidilied with 2-5 parts
by weight of lactic acld per 100 parts of reaction
preduct, The non-estarifled sucrosa znd axcess of
lactic acid ware then eliminated by bwo successive
extractlons with distiled weder at 70 °C. The solvent
was then removed under reduced pressure ta oblain
tha final sucrose esters,

Anatysls of the sucrose esters

1} Purty

Thea purity of sucrose esters was calouiaied from
th? sapsniication and aster vales of the product as
fllows:

Ester value

Purily % = e ¥ 100

Saponification value

Ester value ig obtained by subtracting acid valug
of the product from i3 saponification value,

21 Rydrophila-fiponhis balance (HLE]

Hydrophile-ipophite balance of sucrose esiers
were calcUlated using the following equation of
Griffin {1965)

Saponification value
HLE = 20 {1- )
Acid valla

3) Surface and intarfacial tension

Surface and intertacial tension of sucrose esters
were mgasured according to the medhods of
Alaxander and Havier {1971) using CSC-DuNouy
intarfacial Tensiometer Model 70545 (CEC Sciantific
Company, Fairfrax, VAL

4) Emulsion stability

The ability of sucrbse aster amulsifers to stabilize
gil-in-water {(OM) and  water-ih-cil (WO food
emulsions were measured according to the methed
of Akoh (1992) using eomulgiers a1 0.5%
concentrations and smufsion stabifily was meatuned
atter 0, 2, 4, 8, 12, 24 and 48 hours at room
tarmpearaiure (25 °C) for OMW and at refrigeralion
tempearature (4 °C) for WO emulsions. Appropriate
cantrols with no smulsifiar were Used.

Al resuls 2re the mwan of WD concordan values,
otharwisa two other rgplications were tried to achieve
higher accuracy.

() Consaja Suparor de Invastigacipnes Cwntlfices
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3. RESULTS AND DISCUSSION

Furty, surface tenslon, Intarfacial tension and
hydrophlle-lipophils balance [HLB) are recorded in
Table |, The purily of tha product ganerally cornpies
with the purity o most of commercial emulsiliers
fHessen & al. 1976; Rizzi and Taylor, 1478). The
resyits also indicaiad that surface tension of sucrose
laurate and palmitale were almost the same value
(52.5 and 53.2 dynesiom’, raspeciivelyl, haweaver,
sucrose oleate exhibited lower surface lension {40.2
dynesicm®). Conversely, Interfacial tension of
slcrose olesie gave an anomalous wvalws of 21.4
dynesfcn®. This resutt could be atributed to Lthe
pgresanca of unsaturated falty acid moielios {oleic)
and the hydrophille carbohydrate backbone in the
cerbohydrate polyesters {Akoh, 1982; Akoh and
Nwosu, 1952, Comat &t af., 1896). With relarence 1o
the HLB values, sucrose laurate and palmitate
showed HLB velue of B.2 and 6.8, redpactivaly,
howsgver the sucrose okeate showed HLE valua of
3.5, The difgrancas tn HLB values can be atirdouted
1o the diference in fatty acld chain lengths (Ebeler
and Walkar, 1984}, On the othar side, HLB value of
sucrose oleate ls a good indication for its potential
usg as WO emsion, whila, on the other hand HLE
values of sucrose laurate and palmitate revealsd
their capacity to stabilize OMY emuigions (Akoh and
Mwosu, 1BG2).

Tabla |

Purity and surface active properties of the
prapared sucroee fatly acld esters

Flly " Sarleor It L b -

Emufatar ™ lomepicry ML
Sikrisa laurale BE.5 8 B.2 B2
Sutroge palmitals LT iz B.4 &.H
Sueroeg claake 3.6 a0.2 21,4 e

* Pyrity % = [Eaber valueSaponification wmlusl ¥ 100
B 20 [ (SRponhlcatian wEReYAC] vakes]]

{Operationally a stable ermulsion is one that is very
slow to undarge the vatious processes which resulk
in the saparation of oil and water phases. In addition
O oand WO emulsion stability is ilustraled in
Figures {1 and 2) showing that sucrose laurate and
palmitate have high O/ amutsion stabllity (30% and
40% emulsion separation, respactively} aller 12
hours. While, sucrose oloats on ihe other hand
exhibits Tow OAY emuision stebility {90% emulsion
separalion) after the same period. Convarsaly, WD
aemulsion, stablized by sucrose oleate has more
stability [less erpulsion sebaration) aftar 12 hours,
howavat, sucrose laurale and palmitats give (843
stability (rore emulsion separation). It 15 known that

htigfgrasasyBcailas revies. f5ac. 65
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HLBE valug of an emnulstfier detemings the ernulsion type
M0 or WD thal tend o be formed, whereas low HLE
values (ranging fram 3 1o 6) will promats or Stabiize WO
emuizian, while intermediate valugs (ranging from & o
13) an stablizs O erpulsion (Ghiffin, 1985; Akeh and
Mwasi, 1932; Partal & ar, 1987},
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Figure 1

Stabll ity GAY emulsions as a functien of timea at room
tarnperaturg {25 “C). A D.5% amulsllier concenliatinn wes used.
Conitrak no amulgifis
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Figues

Liability O emuleiang as a function of tima &t refrigeration
Iemparalure [4 557 A 0.5% emulsifiar concentraton was used,
Cantrol no emuksiflar

Generally, sucrose esters of fatly acids are more
safa than those of polyatcoho! derlvatives since the
sucrose esters give no toxic anhydro compounds
{Heasen at at.. 1975}, In addilon, the physialogical
properies of the sucrose esters are unlgus, singe
they are nontoxic, pdoress and lasteless, When
sucrose gsters are ingested, they are hydrolyzed to
form normal food praducts (Osipow ef al, 1857,
Calahorro & af, 1922},
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Charmiats'Soc. 74, 12001212,

14. Rizzi, G.P. and Taylor, HM. (1978)—A saobent-free
synlhesis of sucrose polyeslers..—)  Am. il
Chemlsts'Soe, 55, 358-401,

15, Waigs, T.J.; Brown, M,; Zaringua, H.). and Fauge, A.01.
{1971} —~Cuantilative astimation of sucross eslers at
palmiic acids.—J. Am. Oil Ghemists'Soc. 48, 145-14%

1. Waiss, T.J.; Brown, M.; Zeringue, H.J. and Feuge, RO,
{18721 —=Inlluence ¢l solvenl on degrea ol apylation
in the femation of sucrose edlerse—J Am. L
Chomists'Soc. 49, 524-529.

Racibide; Julio 1998
Anaptato: Diciermtra 1994
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wareness of adverse affects of excessive

dietary fat intake is victually universal.
Conseguently, health conscious individuals are
modifying their dictary habiis and eating less Fat
{Miller ang Groziak, 1996), Consumer accep-
tance of any food product depends upon taste—
the most imyportant sensory attribule. Although
consumers want foods wilh minimal 10 ne Eat or
calaries, they alsa want the l'nods to taste goad.
Because several Moods formuolatedd with fat
replacers do not comparce favorably with the
Tlavor of full-fat counterparts, it is diffleult for
some people to maintain a ceduced Tat dietacy
regimen. Faod manufactorers continue to
search for the elusive “ideal fat replacer” that
tasies aod funetions like conventional fat
withoul the potential adverse health impact.
This Sciemific Status Summary briefly reviews
key charactesistics and functions of [at replacers
that are commercially availalle and a few that
are under development.

Rationale for Fat Replacers

As a food component, fat contributes key sen-
sory and physiclopical henefits, Fal contributes o
flevvor, o che combined perception of mowthifee],
{aste, and aromalodor (Mey, 1988]. Fat also con-
I ribates to crearmlness. appRearance, palatahllit}-,
textuee, angd lubricity af foods ard Increases the
Feeling of satlety during meals, Far can also carry
lipophilic flavor compounds, act a5 8 precuror
For flavor develapment (e, by llpolysis or foy-
ing), and stabilize favor (Leland, 1997). From a
physiclogical standpoint, fat is a source of fat-gol
uble vitamins, essentlal Fatty aclds, precursors for
prostaglandins, and 15 a carrier for lipuphilic
drugs. Far Is the most concentrated source of en-
ety it the diet, jwaviding 9 keal/g compared to 4
kealdg for proteins sndd carbohydraces,

Hiph far. Intake s associated with increased risk
for obesity and some 1ypes of capcer, and saturated
fat intake Is associated with high blood cholesterol

L, 52, 80 3« RIGRCH 1554

and cornnary heart disease (AHA, 1996, USDHEHS.
1988}, The 1995 Dietary Guidefines (USDA and
USEHHS, 1995) recammend fimidng otal G in-
take 0 no more chan 309 of daily encrgy intake,
with safurated Tats o Mo than 1096 and mo-
nounsatursted and polyunsaturated Bacs accourd-
ing For at least two thirds of dally energy intaky,
Corsumer surveys indicate that 55% of adult
Armerlcans try 1o reduce fat intake and many show
interest in teying foods consatning fat replacers
(Beuln et al.. 1992}, & survey conducred by the
Catarie Control Council {CCC, Atlanta, Ca.) found
that 883%, of adults repocted consuming low-lat, me-
duced-fx or Fat-free foads and beverages (COC,
1996) . Alrhough fat intake is decllning, protiably
due G the Inereassd avaifabilly of fow- 2l re-
duced-Tar products and lean meats. fat consump-
tion is grcater than the recommended kevels, and
the prevalence of the papulaticn classified as aver-
wedght is increasing {Frazao, 1996) . Foods feomo-
bated with fal roplacers are an enjoyable altemative
tor Tarnifiar high-fat foods. By choasing these alter
native Toads, health consciows consurners are able
to maintain basic food selecton patterns and more
casily aribere to a low-fat diet (COC, 1996).

Fat rnay be replaced in food products Ty tracl
tional techniques such as substituting Water or air
for fat, using feart ireats i frazént ourees, skl
Tk Instezd of whole ik In ltesen desserts, and
haking Instead of Ieying for ranufacturing or
preparing snack fonds (CCC, 1992), Fat may also
bt replaced in fuods by reformulating the foods
with Upid-, prowein-, or carbobydrale- baseed inge
cierts, individually or in combination. Fay replar-
vrs ropresent a variety of chemical types wich di-
verse functional and sensgry properties and physi
ological effects, Tate 1 Hss the general functions of
fat reptacers i selected applicatons and foad

product categories. Cornttrued 0r oext poge
A and Hanseh, 1954; COT, 1846 Gersholl,
1905; Giese, 1586; Gillat and Lee, 1901;
Hamigan and Breens, 1989: Hassel, 1993, Haumann,
19886; LaBarge, 1988; Roller and Jores, 1836: Stern
anth Henmann-Zaidins, 1952, Swanson, 1986,
Vendervean and Glinsmann, 1992,

dditional reading: Akah, ¥985a.b; Az
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Types of Fat Replacers

The terms and definldons used tao de-
serlbe fat replacers vary among authors
and are pften confusing and misunder-
stowd, Fat replacers chernically resemble
lais, proveins. or carbohydrates and ae
penerally cateporlzed into owvo groups—rfat
subwstilues and far mimetics.,

Tt geabwritues are macioemolecules that
Fivsically and chemiically resoerbile triglve-
oridlet [comentiona] Fars and oils) and
which cin theoretically feplace the fat in
funds on a one-to-one, gram-For-gram ba-
sis, OFten referred 1o as lpid- or fat-based
lat replacers, fac sulstituges are either chern-
ically syrhesized er dorived fromn cormeer -
tional fars and oils by enzymatic modifics
tior, blany Far substituees pre stable al
rooking and frying temporatures,

Fat mimetics are subsrances that 1o,
tate wrgarelepeic or phyelcal propertios of
triplvcerides but which cannot replace
O & ONe-to-one, Ream for-gram basis. Fat
mtinetes, often called protein- or carba-
hydrate-based fat replacers, are comumon
food comscltuents, ¢.g-. starch and cellu-
lose, Dut may be chemically or physically
maodifiee ro mimic the function of fac The
caloric value of fal mimetles ranges fram
U4 kealfp. Fat mimetics generally adsarb
a substantial armount of water, Fat mimet-
fcs are ot suitabde for Fryang Because they
bintd cxeessive water and denature or cara-
mielize @t high temporatuees. Margy Tat ml-
metics, hgwever, an: switable for bakIng
and reterting. Fat mimoetes are genceally
Yess flavarful than the fats 1hat che midrne-
ics are intended to replace; they carry wa-
ter-soluble Ravors but nar lipid-saiuble
flavor compounds. Successful incorpora-
van of lipophilic flavors into foods tha
are Formulabed with fsg sedanetles may,
therefare, requine enmlsifiers,

« Fat Substitutes. The comjrosition.
developers, and key sources of several syn-
thetle By acld-based and 1pid-like fat
substtytes aro listed ln Takle 2.

Sucrosr fatey aeid polvesters are milx-
tures Of sucrose csnrs formaed By olferical
Fransesterification or interesterification of
sucrose with six to eight fatty acids. Trans-
estorification 18 the exchange of an acyl
griup ar radicals between an ester and an
acld, alcohel, or an amine. Interesterifica-
tion it the exchangr of an acyl group o
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Specific Applicatien Tt Replacer

Bakead gos Lipigl based
Carbohydrate based
Pretein based

Frying Lipld based

Salad dressing Lipid based
Carbohydrate based
Protgin based

Frozen desserts Lipict based

Carbohydrate based

Protean based

Margarine, shortening,  Lipiel based
speats, butter

Carbohydrate ased

Proaein basec

Confectionery Lipid based
Carbohydrate based

Frodein based
Processed meat products Ligd based

Carbghydrate based

Protein based

Day Hoducts Lipig based

Carbahydrate based

Fiotein baged
Soups, sauces, gravies  Lpid based

Carbwshydrate based

Frovein based
Srack prooucts Lipid barsed
Carpohydrate based

Protean based
Functions are In addition {0 fal replacemant.

Selected Applications and Functions of Fat Replacers

General Functions
Ermulsify, provide cohesieness, tenderize, camy
Miavew, replace shortening, prevent staling, prevent
shargh rotredradation, condiion dough

Retain maisture, retard staling

Texize

Teehurize, provide Mayvar and Crispiness, conduct
ezl

Emulslly, provide mouthfeel. hold flavorants
Increase viscestty. provide mouthfeek, tedurize

Texturize, provide Mouthlze
Enmilsify, Lexturize

InCreass vistsity, texturize, thicken

Texturize, stabilize

Provide spreadability, erulslfy, prowide favor and
plastizity

Prowide mouthifesd

Texturize
Emulzify, Lexturize

Prewide mouthfes|, texurize

Provide mouthieel, Exturize
E muisify, texburize, provide mputhfesl

g

increase water hoiging capacy, textiiim, mowmde
mitksthfee]

Texturize, provide mouthfeed, water holding

Provide liaver, body, mouthfeel, and texture;
sigbitize, indTRa%E OwErmIN

Increase wiscosity, thicken, aid gelling, stabilize

Stabifize, emulsify i
Prowice mowhfesl and lubricity

ThitRen, provice mgiinfes, ke

Teturize
Emuisify, provide flavor

Texturize. aid lovmulation ]

Texturize

P e R

e

radirals henwern Lwo #5ters. | e su-
Ccrose [rlyester comRonly kaawn 85
wlestra {(Olean®, The Procter & Gamble
Co., Cincinmati. Oblo) is roanufacturcd
from saturated snd unsaturaced fatly
acids of chaln lengti C12 ard higher,
oblamed from comventional edible fats
and vegetable olis (Akoh, 1994, Akoh

anid Swansan, 199, Rizzi and Tavlor,
107%; Shieh rt al., 1996},

The st step of te process inreolves
hydrolyzing and methylating fatey aclds 1o
form Fatly acid methyl estors. The esters are
added to sugrose for transesterificarion or
t0 sucoae Oclaacotale For ester inferchng
using catalysts, such as atkalf necats v

MARCH 1998 « WL 52, 0. 3
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cheir soaps, Lnder anydrous conalilons
ancd high varuur, As for vepedable plls, the
resulting crude clestra prochaet 15 purified
Tay washing, bleaching, and drodorizing to
rennove free fatey acids and odors, followed
by dlistillation wa remicve unreacted fatly
acid methyl esters and sucrose ostors with
low deprees of farty ackd substitutian, Ole-
stra iy defined by spectfications that in-
clucle the fatry acid composition and de-
prer of csterification (FTIA, 1996} The
types of fatty acids used Lo the manutae-
ture aff alestra ulimately govero the func-
tionality, physical propecties, and poteriial
appllcations {Akoh ancl Swarson, 19,
{Hestra s approved (FTM, 1896) for
replacing up 1o 100% of the conventional
Ean in savory snacks (ie., shacks that are
safty ar piquant bul not sweet, such as po-
tato cHips, cheese pulls, and crackory) and
for [mying, of savory snacks. Olestra (Fig.
1] is reot absorbed or meabalized (Gross-
eratt et al., 1984 Mattson and Maden,
1872} and is non-caloric because the large
size ane number of the nonpolar fatty
acid comstitucnts prevent olestra from be
ing hydrodyzed by dipestive lipases.
Because: olestra passes through rhe gas-
troinfestinal eract without Tcing digested or
absorbed and is lipophikic, alestra has the
potentlal a0 cause pasirointest nal offects.
such as abdomina cramping and stool soft-
emiing or loesoning, and to reduce ghsorp-
tlen of Fat-soluble vitantins and mutrchs,
which pactitlon 1o olesira when ingested
at e 5arne time, As a result, the Food ancd
Do Aedmilnlstration (FU) requlres that
fuceds containing wlestra be labeled with the
statoiment: “This Broduct Contains Olestra,
(DMestra vy cause ghedoiminal cratping and
lose stoolks, Oleslra inbdbits the abserytion
of sorme vitamins and other matciknts. Vita-
mins A, DT, and K have been added.” The
Talyel statemert 15 inoended o infum con
sumers abiat potential gastrointestinad of -
lects and the addition of vltanins o com-
persate for the effocts. of alestra on absorp-
tiony af vitarmirs &, [0, E, and K. The concen-
tratlon of vitarrins A, B2 K and K soquired
foar supplerientanion in obstra-Containing
fouds are .34 X RDA for vitamln A7 10

S TATUS

Generie, Brand Names Compasition

Sucrose polyesters,
Qbestrad(bean™

Sucrose fany atid esters

Trehalose, rafflnoss, Carbahydrates. fatty acids
stachydde polyesters
Sorpestrin S0rGR, sorkdlol aniyoiides,

fatty acids

Alkyl ghycoside polyesters Alky glpcosices. fally ackls

Sucrose polyester of 64 fatty aclds

Sucrase with 1-3 fatty acids

S U MMARY

AR Types of Lipid-based Fat Replacers

Bevelopers, Sources

The Practer & Gambde Co. [Gincinnati,
Dinigy, C. Akoh (Uniy, Geargia, Abans),
B. Swanson (Washington State Ui,
Pulimart), Urdlever [Londen, England]

Mitsubishi Chemical America, Inc.

[K.¥.), Dai-lchi Koy Setyaku Co.,
(Hyoto. Japan]

C. Akoh, B. Swanson, Durtice
Buins, In;. (Rochester N}

Cuitor Food Science, ine. (V.1

[, Akoh, B. Swanson, Curtice Burms, (e

Emulsifiers Moree- and dhacylglycesals, Mulilpde developers amd sources
sttt siearoyl- 2-iaclylate,
becithin, sorbitan moostEmale,
propybéne ghycol meng- and diesters,
diaratyl fariaric a0 psters
Medlum chain CA-C10 fatty aclds ABITEC {Columbus, Ghla), Slepan Co.
triglycesides (Mzywood, N.J)
Caprenin CA:0, G100, C22:0 fatty acids The Procler & Gamble Go,
Salatrim /Bengfal™ C20-C4:10, C15-0 Faty acids Nahlsco Foords Group [Parsippany,

KL Cultor Feid Srienr, k.

Dialkyl Fally alconnl aster of Frito-Lay. Inc. [Dallas, Texas)

dieradecyimdioige  malami; and skl malas acids

Esteified peuporylates  Polystber polyol, fatty aclds ARCO Chemical Co. (lminguon,
prope bt Del WCPC InternatinaliBest Foods

{Englewnod Clills, K1)

Trislkogtricarballylate,  Potytarboxylic acid CRG International

tialkenyritrate, esterified with fatty aloohols

triathaiyglycenylcther

olestra, 113 X BIDA for vitamin D10y ofe-
stra, (.94 X RD4 for vitamin Ff e olestea,
and L0 X RTA for vitarnin K4 10 clestra,
Although olestra decreases the absarption
of same Lipophiic carcteneids, supplermen-
tation with vitamin A comprensates fog ole-
stras effect an che provitamn & Runclion of
carttenolds. Jiesira does nat sjgnoficanedy
alfect the absorption of oter macronui-
crets such as carbohydrates, prodeins, or wa-
tct-sofuble vilarn s and mdncrals

& sorles of 13 studies that were parct of
the reseanch prograen (0 assosy the poten-
tial for olestra 1o cause physiclogleal and
nutritions] effects was published in Au-
gust 1997 in a Supplement to the journal
of Nutrlgdar. Cheskin ot al. (1998) repart-
ed that ad libitum

ﬁk\

ROH,C O

/Q

Sucrose Polyester (Olestra or Qlean™ [a Glucw:,rranu
(1~ 2b -p Frucifuranaside linkage]

conautption during
one sitting of potato
chips made with ole-
£Lra Wwas Tl ASS0C-
ated] with Lncressed
incidenice or soverlty
of gastroiniestinal
sYImpams.

In approving

R=Acyl group of faty acids (R":_

|l

Fig. 7 - Structure of clestra, a lipid-based fat substitute

o ) alestrn, the FDA

comcluded that Blested is not Wi, care-
NOGetic, genolaxic, or leratogenic, all
safoty issues wore addressed. and Lhere i
reasonable cerwainty that no karm will
resylt ficamn the wse of olestra In savory
snacks (DA, 1996). The approval of ole
stra, howeyor, was contrgversial, e
Cemter foc Science in the Pullic bnterest
{CEPL Washington, T, an advoracy
and cucarian orpanlzation, publicized
oppasttion on the basis of several allega
tions, Including gastroinecstinal distur
bances, and petiticned the FDA o repeal
appreval. Despite the controversy and
congerns, however, olestra does demon
strate: patential (o benelit some segments
of the populatlon, For example, replace-
ment of coaventional fa with alestra can
bencfit people at high risk of covenary
heart dliscase, ohose individueals, and coton
wancer patients by helping thern w Jower
total Far intake, lose weight, aod possilily
lower blood cholesterof levels (dotams o1
al., 1481; Crouse and Grundy, 1971 Falla
el al,, 1976; Glueck et 31, 1979, 1585,
1994; Grossoan e al., T, Grundy v
al., 1985 Janclacek et al. 19 Marrson
and |anckacek, 1985). Olestra consumys-
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tiom ciees 1ot appreciably affect the serum
concentratlon of high-density ipoprotein
(HI}} cholestersl (FDA, 1998: Grossman
ot al.. PO, Mellles et al., 1983),

Sucrose fany acid esters (SFE), a sce-
and catepory of fat substitutes, arc
-, ol -, 8nd bei-eseers of secesse with
latly actds. made in a manner simllar to
sucrose podyester (Osipow ot al., 1956),
Unlike alestra, with a high degree of fatty
acid substitutlon/esterification, SFEs are
casily absorbed and hydrolyzed by diges-
cive lipasces and ate, thus, calorlc. The
Lalance in SFEs of five (o seven free hy-
droxyl growps with one 1o three fatty
acid estors results in hydeapiille and §i-
pophilic praperties and, henee, excellent
ermalsilicanon and surfactant functlonal-
ily, 3FEs are approved (21 CFR 179.850)
in the Uniled Srates for use os ertulilfiers
and stabilizets in a variety of food cate-
pories and as compenents of coatings 1o
retard ripening and spoilage 1n several
types of fresh frudts. In addicion, SFE arc
effective lubrivancs, anticaking agents,
{hinning agenis, and antimicrobials
[Harrigar and Breene, 1993 Kalara,
1978; Marshall and Bullerman, 1994,

Oiwber carbotivdrade iy acid esters and
palyol fasiy acid esters, hold porential for fae
replacing systems, Polyok Batty actd esters
are propared by rescting ane ar mone faiky
acid ostors with a polyol contalnlng at least
fiour hyydrosly grouns inthe presenoe of a
Tastc catalyst (Unilever NY, 1988). Exam-
plos include sorbltol, rehalose, raffinose,
and stachyase polyesters (Akok, 19943
Sorbestrin (Coltor Foarl Sclence, Inc,,
MY o sorlited pebvesker for cxamnpie, ls 2
rikxture of Lri-, tetra-, and pontacsters of
sarhbito] acud sorbivol antreclcoldes with faky
acids, The calorle value of Sorbestrin js 1.3
kealfo, Sarbestrin is sufficlently heal stablc
tor withstanel frying ternpetatures,
Sorbestrin, which is not yol commerelalky
avallable, iz intencded for repslacoment of Fat
in satad) dressings, baked goods, and Frying,

Ayl glycosicle polyesters, Such as
racthyl- or ooyl glocoside farry actd
polycsters, may b used Lo replace con-
yentional al in faod formulatlons
(Akob, (8] These potval fay aoid es-
ters are still under developrmgnt.

Erualsiffers, such as sucrose fatty acid

s FOODTECHNOLOGY
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aslers. meng- and diglyeer ldes, sodiom
searoyl 2-laceylate, lecithing, and polygly:
ceral escers, contain both hydrophilic and
lipaphille properties that engble ihe
emulsifier ro stabilize the Inforface Le-
tween fat and water droplets through hy-
drogen apcling. By acting az surface ac-
tive olegules, ernulsifiers can roplace up
to 5% of the fat in a formuladon {OCC,
19946}, They also provide and stabilize aer
ation, priwlde ubricity, complex with
starch, interact with protein, modify the
crystallization characteristics of arher fats,
promote and stabilize foatn. congml sy-
maresis, Carry lavers, aedd Covdrol rheqlo-
my. Erulsifiers are meost effecrive in -
placing the functionality of Fat when used
in comilination with other Ihgredients
{CCC, 19963, Ermulsifiers are useful in
rmargarings, baked poods, ficzen desserts,
dairy products, spreads and shortenings.
processed meats, whipped toppings, cake:
Frostings and fillings, and confections,

Struacresed fipis (SL, Fig. 2] are miglyer-
ides coritainlng short chain fatry acids
{SCFA) anedfor mediurn ehadn fatty acida
(MCFA), and long chidn fatty acids {LOFA),
Sl are prepared by cherdoal acsd errgymatic
synthesis or randhorm mansestefication
{Akoh, 1995a; Heird of al.. 1986; Kernedy,
19017, 5L are developad for specific purpos-
5. such as reducing the amourne of fat avail-
able For Tremtiolismn and, poterdially, caloric
valuc {Akoh, 10%5a),

bledijum chain trigheerides (MCTs)
contaln precdomnitantly saturated fatly
acids of chain lenpth O8O [caprylic) to
C10:0 (capric) with traces of C:l) and
C12:0 farry acids. MCTs are marcfac-
tured from vegetabic alls, such as coco-
it aned palm kernel oifs. by fydralysts
followed by fractionation of {he resulting
Fatty acids 1o concenteate (8 and CT0
lalty acids, and reesterification wich glye-
erol to formn toiglycerides (Babayan,
1987; Bach et al.. v396; Megremis, 1981).
The chesmir structun: of MCTS results
in functlonal propertles chat are differer
fronm corventiona] fats and ofls. MO,
which contain saturated falty acids, are
stable at high remperatuees and do not
reaclily undergo oxldation {Babayan and
Rusenay, 19913, MCTs are alwo stable at
Lomperatures a5 low as U'C and remain
clear and nponvlscous. MUTs are moee
soluble in water than lang chain triglye-
ericies (LCT), MCTs, which provide 8.3
kealig, are commercially avallable on the
Trasls of GRAS soff deteninlnation, They
are wsed t replace liquid vegrrable pils
i loww - and recluced-calorie foods) o
carcy flavors, colors, and vitarming: and

-

pd
to pravide ploss and prevent sticking on
confectlonery praducts.

BCTs have boen used clinically since
the 1850s in enteral and parentecal Jicis
for Individuals with lipid absarption, di
gesiion, or transport disorders. MCTs are
metahobzed differcrely from 10 Ts {La-
Barpe, 1988). MCTs are absorbed ircact
inta the tntestine &5 free faccy aclds, with
ot the need for enzyres or bile salts as
is requited for 1O metabolism, MCTs
bind to serurn albumin and are frans-
ported to the liver via the portal system
rather than the lymphatic system. o the
liver, BICTs are oxidlzed o kerone bet-
ies. Alrthougt MCTs are not a source of
egsertial Fatty aclds, they are a source of
readily absorbed. rapidly uclizable cner
gy (Mrgremis, 1991} MCTs are less lige-
Ty than LCTs to be stared in adipose s-
sue, For these reasons, fitness enthusiases,
boely buiflders, and runners, I particular.,
may use MCTs as an unergy ssurce.

Caprocaprylobehenic teiaeylglycoride,
carmmanly krown as caprenin (The
Frocier & Gamble Co.), is manufaciure
feam plyoerol by esterifcatlon with ca-
prydie (080}, caprie [C100D), and hehenic
(C22:0) fatoy aclds. Because behenic acid
ls only pardally absorbed and capric and
caprylic acids are mote readily metale-
lizeel than other longer chain fatky acids,
caprenin provides naly 5 koal'y. Capre-
nin's functional propertes are shnllar o
thoye of cacoa butter. As a result. capropin
i3 suitable for use in soit candy and con-
fectionery coatlngs, The Procter & Gam-
ble Co. flled a GRAS affirmatlon petition
for use of caprenin as & confectionery fat
tn soft candy and confectionory coatings
(OCC, 1886}, Caprenin, i comblation
with polydextrose, was comimerclally
avallable Driefly in peduced-calorle and re-
cluced-fat chocolate bars.

Salatrkn {short and long gyl tripghwer-
ide ulecule) is the gencric oame fora
farrily of structured eriglycerides con
pitised of @ mrixeure contalning at least one
short chain fatty acicd (prinarly C240,
C30, or CA:0 Fatty achds) anich ac heast e
long chatr fatty acid (peedominaly
C18:0, stearic acid) randomly attached o
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? ?HE—O—G—S or
L—C—0—¢~H g !

F :
GHZ_D_'C'“-S or b
General Simuchure OF Struchwed |ipids

S, B, or L is for short-chain, mediom-chain,
o lonag-chain fatty acid, respeclively. i
The persition of S, 4, or L is mterchangeable. |
Fig. 2 - General structure of structured .
triglycerites
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the glycerol backbone. Becauste short chain
latey acids hanve & lower caboric valwe than
lurg chaln fatoy acids and because slearlc
acid s ineonpletely absorbed, the caloric
valur of Salatrirn is only 357 or % the
value of corvertional Fats {Smilh et al.,
1%}, Developed by Mabisco Faods Group
(Parsippary, ™.1) . Salatrimm is Heensed to
Cuetior Paod Schoee, which estabiished the
Lirancl e Benefat™ for manufactane
aned marketing. FD accepted For filing in
1994 o CRAS affimnation petition submilt-
o by Mabisoo Foods Craup.

Salatrim compositions with differing
amounts of SCFA and LCFA prowvide se-
Iet functional and physical properties,
e, a ranpe of melting points, hardness,
and appearance. Salatrim was deslpned
fiar a varicty of applications, Including
thocolate-flavored roatings, deposited
chipas, caramiels and toffees, fillings and
inclusions For confectionery and baked
poods, peamai preads, savory dressings,
dips and savces, and dairy produects sach
as sour cream, frozen dairy desseres, and
cheese {Kosmark, 1996). Salatrimn, howey-
er, s nag suitable For frylng. The first Sala-
telen prowduct, Benefae 1, was developed
pritnarily o replace cocod buter in oon-
fectionery applications.

Diatkcyl difiesadecyimaionate (DOM)
ls a farry aleochol dicarboxylic acic estor
o malondc acid amd alkylmalonic acid,
synthesized by reacting a malanyl diha-
lide with a Fatty alcohol, Alkyl halide, in a
hasic salvent, may be used to inereasc the
malecular weight of DDM {4z and
Hansem, 1994}, Frito-Lay, Ine, [Dallas.
Tewas) patented DM for use 1n replac-
ing oil in Food formulations or in foving
(iFulcher, 1936), DDA Is noncaloric be-
caise it is not dipested or absorbed, It s
ricl Yot eornrmrelally availabls,

Esierifind propoxyfaced ghecerols
(EPGs) comprise a farmily of derivatives
of propylone paide., synthesized by react-
ing lycerol with propylene oxide to
borirt & polyether petyal that is subse-
guently usterified with Facty acids, EPCs
cHffer From, conventional riglveerides Lo
I he positioning of an oxyptopylens
group beoween the glyeeral backbone
arwd tie ety aciay, Peleared by ARCO
Chemical {(Wilmington, Del)) in the
United Stares (White and Pollard, 1935}
and in Ewrope (Cooper, 1990}, FPGs are
Leing developed by ARCO Chemical Co.
and CPC Inkermacional/Best Foods (Er-
plewond CHiTs, N.).) a3 a replacernent for
fals and oils in a variely of products lon-
cheding Nenzein desserts, salad dreessings,
baked goods, and spreads and for cook-
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ing and frylng. EPCs can be tajlored o
preduce speclfic funcdonal properties
{Harrigan and Breene, 1993} and are ex-
pected 1o be Jow in calorde value due o
their Hpase yesistance. EPCs are not yet
cotmercially avallable,

Triathoxytricachallylate {TATCA). tri-
alkoxyefirate (LAC), and trialioxygiveery!
ather [TCEY arn polycarbowylic acids
with rwo to four carboxylic actd groups
esterified with saturated or ungaturated
alcohals having stralght or Lranched
chalns of 8-30 carban atoms {Hamm,
1885}, Because o cster units of the sule-
stances are reversed from the corre-
sponding eser present in roiglycerides,
these compounds are not susceptlhle o
cormplete hydrelysis by Hpases (Hau-
rnann, [985], The synthesis and func-
tional propertics of the polyearboxylic
acld esters and ethers ace doseribed by
Hamm (1984). A U5, patent {Harn,
1885) for lhe pobyearboxyllc acid esters
and ethers was assigned o CFC [nterna-
tlomal. TATCA, TAC, and TGE are nar yet
commercially avallable,

* Protein-hased Fat Mimetics. Several
fat replacers are Jerived frorm a varlety of
protein sources, including egg, milk,
whoy, 30y, pelatin, and whear gloten. Same
of these prolcin based fat mimetics are
mlcroparticulated {sheartd under heat) 1o
fomm microscopic coagalare] round ce-
formable particles that mimic the mouth-
feel andl texture of [al. Sorne fal mlmetley
are processed to rodify other aspects of
ingredlont funclionality, such as water
binding and erraalsifleation properties, Al-
thaugh the sulwiances are pencrally not
sufflciently puzat stable to withstand fey-
ing, they ate suitable for use a5 ingrediengs
in foods tha may underpn cooking, re-
wartlng, and ulra high temperature pro-
cessing. Prodedn based fat mimetics are
generally wsed mn dairy produces, salad
dressirgs. trozen desseres, and margarines.

One of these mimetics, Sfmplesse®, |5
manufactured from whey peotein con-
contrake 17y a patented microparticula-
tion process, Developed by the Nu-
rrasweet Kclen Co, {3 undt of honsantn
Ca., San Dhegs, Callf), Simplesse was af-
frmed as GRAS [2] CFR 184, 1458} In
1990 for use in froeen dessert products
and 1n 19494 for use in yogurt, cheese
spreads, frozen desserts, cream chiecse,
ancl saur crezen. Simplesse 1s suitable for
cige 7 additional produces thal do not
require feying. such as baked poods, dips,
frostings. salad dressing, mayonn alse,
margaring, sauces, and soups, The caler-
ic value tf Simplesse, on a dry basis, is 4
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kealig, Formulation with tydrated ge)
forms, however, enaliles caloric reduc-
tion: for example, a 25% gel provides 1
kealg. Simplesse provides fat-Hke
creamingss in bigh-moiseure applica-
thans, but ke other protelns i fends o
mask Navor Simplesse retalns the biolog
ical valug of the protein used and, henee,
any antigenle/allergenic propertes of the
protein {Gesshoft, 1995).

» Carhohydrate-based Fat Mimetics,
Carbohydrates have been used in sotne
Faoeds for several years bo partally or to-
13y replace Far. Digestible corbolydrates
such a8 fmodified starches and dextrins
provide 4 healfg, while nondlgestible
comnplex carbohydrates provide few calo
ries, Maty carbohydrates sceve os thichen
ecs o gelling agors i foads. Dwng,
starches. pectin, cellulose. anc other car
hohydrate ingredienis provide some of
the functlons of fat 0 foods by binding
water, They also prowlde testure, moulh
feel, and apactty {Ghose, 1986} Lo gyr
ups, syrup solids, and high-fructose corm
syrups are used as fat Teplacers in many
fat-free and reduced-fat cookies to con-
trol water aciivity {a,). Polyals such as
sorbivo! and maltibol as well as oo
posaccharides imay alsg br used 10 control
#,. Fat-{res salad dressings contain xan-
than pum and carrageenan as stabllizers.
Carbwalypdiate-hased fat mimetics are not
suitable for Mrying But can be used as far
harriers for frying and for baking.

{zums are high molecular weighl negn
tively-Charged carbohydrares used as thick-
IS 10 Increase viscosily at concentra-
tiogs of 0,1-0.5%, and as stabilizors o
gelling ageris. Gurns that are wsed in Ffud v
placlng systems with ocher gums. fal e
placers, or bulklng ageats imchocde o
xanthar, Jocwst besn Dum, Carvapesnin,
gurn arable, and peetins, Gums ane wsed in
salad dressings, ivings and glazes, desseris
and ice: cveam, ground bocol, baked gonds,
dairy produects, and soups and saices,

Starches ol varying, sources, |Ypes, and
funictlonal properties are wsed in fat roplac-
ing sysioens o provide sensary proporbes of
oil, e, ippery mouthivel. Starch sources
inchadke cornenon com and high amykos:
COMM, Wiy i, whest, jaokate, 1aploc,
rice, and waecy rice. Although nalive starch
can somgtirmes e used 1o meplace fad, saaech
medified (21 CFR 1725924 Ly acld or oney
roatic hydrolysts, oxidarion, dextritllzstion,
crogslinking, or mono-substiturion 15w
envmnunon]y used 1o achiove cestred fuhc
tlomal and senmory propertles, Avallable i
pregelatnized or Instant formns, serches
penerally pecforon well in high nisisture
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foods. such as margarioe spreads, salad
dressings and sauees, kaked poods, frost-
ings andd fillings, and in meat emulsions
like satisages. but penerally do not per-
form well in low mgisture foods, such as
rrankins or crackers.,

several formy of caffufose are wsed,
frequently in cormbirnanon st other y-
drocolloids. such as goms and pecrins, to
replace fat. Cefllose-based Eat toplacers
that are plarl in crigin anc abtalned by
mechanical grinding (c.p, powdered cel-
lulose), chernbgal depalymerization and
wet renechanical disintegracion feg mi-
crocrystalling coflulosefcellulose pet] aned
chomical derivitjztion (e.g.. sodium car-
bowcemethyl cellulose/cellulose gum, me-
e cetldose/modified vegetalle gurn
anel hydroxyLropyl methyloellulose/car-
hohydrate gun,

kicrocrystalline collulose, consld-
ervd GRAS, is noncaloric. Microcrystal -
line cellulose mimics fat in agueous sys-
terns: contrlbuces body, consistency, ancd
mouthlcel; stalxilizes erpulsions and
Eerars; controls syneresis, and adds vig.
cosiry. gloss, and opacity w foads. Ap-
plicatlons include salacl drossiogs, frozen
rlesserts, sauces, and dairy produocts,
Pawdered cellylase, also GRAS, can re-
tain thres (0 Ten thenes its weighl—a use-
ful property for reduced fat sauces. Pow-
dered collulose is also effoctive in reduc-
ing the fat In fried bateer coatings and
Irieel rake donots and in increasing the
valume of baked pords, because i can
stabyllize air bubbles and minimize after-
baking shrinkage (CCC, 1996). bathyl
cellulose §MUC) fmodified veperalile gum,
which is CRAS (2] CFR 15214800, and
brycdroxy propyl methyl cellulose
(HPMC} carbohydrale gum, an ap-
praved food acddicve (21 CFR 172.874),
are surface aclive and can hydrate in wa-
ter, form filmy in salutlon, and gel uporn
heating as & rosult of methoxy and hy-
draxypropyl constituents, MC and
HPWC lmpart creaminess, lubricity, aiv
entraprent, and molsoure reberdion in
bakedl pnods, frozen desserts, dry mix
sauees, and pourable and spoorable
sauecs and dressings (OCC, 1998).

Adaltodepnyes are GRAS (2] CFR
184.1434), nonswest, nutritve {4 keal/
g on a dry basis) mixtures of saccharide

52 FOODYECHNOLOGY

F

I C S TATWUS

polymers of vacying chain lengths. They
are produced by partial fiydnalysis of
starch obtained frorm cocn ar potato
starch, Maltodestring obtalned from oat,
rice, wheat, or tapioca starch are avail-
able an the basis of GRAS self determi-
marlon. The average malecular welght
ant degree of hydrolysis of maltedes-
trins varies up 1o a tlextrose equivalence
{DE) of 20, Doxtrose cquivalence is a
measure of the reduclng sugar contont,
expressed as glucose, Molecular weight
and DE dotermine maltodexurin func-
tional properties, such ax viscositwbody-
ing ability and browning abllicy. Malwo-
dexering are used to build sollds and vis-
cosiry, bind/rontrol water, and contrib-
ute smooth mouthfee! in fat replacing
systems for table spreads, margarine, im-
itation sour cream, salad dressings,
haked goods, frostings. Bllings, sauces,
processed meat ane frozen desserts,

FPolvdextrose is a randomly-bended
nolyrner of glucose, sotbitol, and citric
or phedphocic acld. Pelydextrose bs gvail-
able in liguid or powdered and actdic or
Tieatrakized forms, Polydextrose s only
partlally metabolizable, provlding | keal
B Approwed {21 CFR 172841} as a bulk-
ing agent, formulation aid. humectant,
and texturizer, polydextrose is ussd in
several Food categories, including baked
grrocds and baklng mixes, cheving gum,
eonfectlons and Frostings, salad dress-
Ings, [rozen dairy desserts and mises, gel-
atins, puddings and Allings, hard and
soft candy, pranut spreads, (it spreads,
weet sauces, toppings, and syrups. Poly-
dextrose can caneribube a slight smooth-
ness in high. moisture fermalations and
a fat sparing effvct. Bevause of the po-
tentlal fior a laxative offeet, the labeling of
Food praducts containing mere than 15
£ polydextrose/single serving must state!
*Sengitive individuals may expedence a
laxative effect from exoessive consump-
tion of this product.”

Oatrish is rade by partial oney matle
hydralysis ol the starch-rontaining por-
tian of the hull or bran alvained from
whole oat andfar corn flour. Oatrim con-
tairs 5% F-plucan and can be added to
loods as a dry powder (4 kealfg) orasa
gel {1 keal/g) hyeleated with theee: parts
wator, The mouthfes] ol catrim mimics
that of tegular triglycerides, Gatrim is
thermatly stable and van withstand recore
and high-temperatare shorl-tirme pro-
ressing conditions, but is not suitable for
frying {CCC. 1H6). Oatr i may be used
10 dairy products, confectonery, froren
desserts, coreals, hakod goods, andd mcat
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products. Cateim was develuped by the
D5 Dept, of Agricubtare’s (USDW) Na-
tional Center for Agriculoural Utilizatlon D
Research {Peoria, 1L} and patented by %%
USExA, Oatrirn ds licensed do Conagra
{Cimaha, MNeb.), Quaker Oats {Chicaga,
1.}, and Rhone-Poulene (Crantmey, M.}
#-Trint {2 represents zero calorle),
developed by the USDA for hlending
with Oacrim, is an indigestible Insolublo
fiber made from the high-cellulose por-
tion of the hulls of aaty, soybears, peas,
rice, or bran from corn or wheat. The
Tulls ar bran sre processed inlo broken
cellutar lragments and puriticd, then
dried and milled Into a powder, The
powder miay he rehydrated for usc as a
pel. Z-trim 15 expected to contribute fiber
and provide motstness, density, and
smicalhness o a variety of foods, inchel-
Ing cheeses, baked goods, and meat pat-
ties, I gel form, 2-tritm 15 suitable for
frying harnburgers, for exarnple, but is
not suitalble for deep fat frying. Comn-
mureial svailabilty (s expecied to follow
completion of commercial process devel-
aproent, patenting, and licensing.

Conclusion

At present there is no single ideal fa
replacer thal can recroate all the func-
tlonal and sensory attributes of fat, As a
result, a sysiems approach using scveral
Ingredients individually ar in comblna-
tiom 1s frequently used 1o achieve the
characteristics of fat [(CCC, 199 Fur-
ther develaproent in fal replacemmierd 15
rieeded, particularly with respuct o the
effoet of watee on food Formulations
contalning fat replacers. Much cmphasis
is heing placed on heat-stabile fal sulaxti
tutes to mairtkain the tasee aewd rexoe of
Frled Foods, A deslrabde fuhare oacorme
will include successful developrent of
[at replacers that do nat interfee with
nutrlent or ¢lrug utilization and that are
safe, Inexpensive, noncalorlc, and suil-
able For frying as well as cooking, Genis
v enplacering will Mecly play a role 10
fulue Fat replacernent.,

The final rnessage to hialth conssiouns
consuLmers 103y be that thore s 1o " magic
baalket™ to achieving dletary poals. A
derit approach, however, i coanbining
proper nutrition, distary varlecy, witla
healthy lifestyle, regubar exencise, and a re-
duction of rotal dietary fat aicded by choos-
ing foods formulated with fat replacers.
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. 5.- La composicion segin una cuakuigra de las reivindicacionss 1 a 4, en donde, &l sacueskanie de acidos bilares, es

un derivado de la celulosa o del dextrano.

.- La composicién segun una cualguigra de las reivindicaciones 1 a 5, en donde, €l detivada de celulosa o de
dexlrano, se sglecciona de entre el grupo consisientz en DEAE-celulosa, guanidinogticelukisa, y DEAE-sefadex.,

7- La composicidn segun una cualquiera de las reivindicaciones 1 a 4, en donde, &l almikddn o derivado del almidan, se
selecciona de enve &l grupo conskente en R- G 2-cichdextna, almidon reVogradado yfe degradado. almidon
degradado, almidém hidrotaco, amilosa, aimidon-dieflaminoetier y almidon-3-hidroxietiéter.

8- La composicién segun la reivindicacidn 7, en donde, el derivado del almidon, se selectiona de entre -6 -

tichdextma.

9.- La composicidn segun la reivindicacion 1 a 4, en donde, el secuestante de acidos bilares, sa selecnona de

entre el grupo consisient en colestraming, colestpal, colesevelam, colesfimida, sevelarrer, cehilosa, DEAE-celulosa,
guanidinoeticelukisa, y DEAE-sefadex, almitén, B- & *-ciclodextrina.

10.- La composicion segin 1a reivindicacién 5, en donde, el secuesiante de acidas biliares, se selecciona de enfre el
grupo consisenk en oolestraming, colestpol, colesimida, colesevelam, sevelamer, DEAE-celulosa, y B- 6 -

cichodexfrina.
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DETAILED DESCRIPTION OF THE INVENTION

The need for a safe clinically effcer anti-obesiry compound appears to have
been found in the lipase inhibitors, of which orlistat is one of several, The mode of
action f the lipase inhibitors is by 10 block fat absorption by inhibiting gastric and
pancreatic lipase enzymes which break down fat molecules o smaller absorbable
fatty acids and giycerol derivatives. When taken with a well-balanced, slightly
hypocaloric diet, these inhibitors will inhibit absorption of approximately 30% of
ingested fat.

The weight Ioss obtained with ciinically ¢ffective doses of arlistat are
approximately the same as those ohtained with CNS-acting appetite suppressant
drugs, such as fenflaramine, dexfenflurarnine and sibutramine (3-10% of
bodyweight in | year). While thesc drugs have poiential CNS, and other, toxicities
these are not an jssue with the lipase inhibitors as they are not absorbed from the
gastrointestinal tract. However, these inhibitors do have their own side-effect yssues
which are gastrointesiinal tract in nature. These effects can range from mild diarthea
to fascal incontinence, as well as nausea, vomiting, flatulence, abdominal pain,
liquid stools, and cily $tools.

While patients may fimd some of these side effects tolerable, others,
particularly faccal incotitinence and steatorrhea, are not.

The present invention, therefore provides for a swallowable solid dosage
form of a combination product which contains 2 bulking soluble fiber, preferably
methylcellulose, which is convenient to take and transport, is preferably sugar free,
and a lipstatin derivative, preferably orlistat, This tablet will be easily administered
to the consumer who will not need to carry and ingest a powder diluted with water
along with the orlistat tablet, but preferably will have the combined tablet it ane
dosage form. This becomes an ideal formulation to assist in patent compiiance,
and ta help control the undesired side effects of the Jipstaiin inhibitors.

Therefore, one aspect of the present invention is a pharmsaceutical
COMPOSIton cOmprising;
(a) at least one water soluble, non-fermentable cellulose derivative;
(b) at least one lipase itthibitor in an amount effective for treating adipesity; and
(¢} at least one exzipient which is selected from an edible calcium salt; or mixtures
thereof,

The lipase inhibitor i$ sedected from: (1) a lipstatin in pure form; (il a
biomass comprising a lipase inhibitor, the biomass being obtained by a process of
-3
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Wha is Claimed fs: ‘L?)%

1. A pharmaceutical composition for a tablel comprising:

{2) al least one water scluble, non-fermentable cellulose derivative;

(b) at least one lipase inhibitor in an amount effective for treating adiposity; and
{c) at [east one excipient which Is sefected from: an edible calcium salt; or mixtores
thereof.

2. The composition according to Clajm | wherein the water soluble, non-
fermentable cellulose derivative is methylcellulose having a viscosity of » 1000
centipolse.

3. The composition according to Claim 2 wherein the edible calcium salt is
dibasic caleium phosphate dihydrale, caleinm phosphate anhydrous, or tribasic
calcium phosphate; or mixtures thereof.

4. The composition according to Claim 3 wherein the edible caleium salt is
dibasic calcium phosphate dihydrate salt.

5. The composition according (o Claim 2 which further comprises a binding
agent which is PVP, bydroxypropyleellulose, hydraxypropyl methylcellulose,

acacia, gelatin, tragacanth, pregelatinized starch, or starch.

6. The composition according to Claim 2 which further comprises a disintegrating
agent which is sodium starch glycolate, sodinom carboxymethylcellniose, Ac-di-sol®,
carboxymethyleellulose, veegum, alginates, agar, guar, tragacanth, locust bean, karaya,

pectin, of craspovidone,

T ‘The composition according to Claim 2 which further comprises a wetting

agent, andfor a lubricating agent.

5. The compasition according to Claim 2 wherein the methyleellulose bas &

viscosity of »3000 centipoises.

P .
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9 The composition according to Claim 2 wherein the methyleellulose: is present

in an amount of about 430 to about 330mg,

10, The composition according to any of Claims 1 to 9 wherein the lipase

mhibitor is orlistai.

11, The composition according 10 any one of Claims | to 9 compressed into a

tablet.

17. A method for the dual treatment of adiposity and the faeca) incontinence and
steatorrhea associated therewith which method comprises administering to a
mammal in peed thereof a compressed tablet comprising.

{a} at least otte water soluble, non-fermentable cetlulose derivative;

{b) at least one lipase inhibitor in an amount effective for treating adiposity, and

() at least one excipient which is selected from an edible calcium salt; or mixtures
thereot.

13. A pharmaceutical composition for a tablet comprising:

¢a) at least one water soluble, non-fermentable cellulose derivative;

{b) at least one lipase inhibitor in an amount effective for treating adiposity; and
(c} at Jeast one swellable diluent o fillet, selected from microcrystalline ceilulose,
cotn starch, or Srarch 1300.

14.  The composition according to Claim 13 wherein the waler soluble, non-
fermentable cellulose derivative is methylcellulose having a viscosity of > 2000
centipoise.

15.  The composition according to Claim 14 which further comprises a
disintegeating agetit.

16.  The composition according to Claim 15 which further comprises a welling
agent, indfor 4 lubricating agent.

17.  The composition according to Claim 16 which further comprises 4 pinding

agent.
-3
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18,  The composition according to Claim 14 wherein the diluent is
nijerocrystalling celulose and 15 present ip a ratio of methylecllulose to
microcrystalline celiujose from about 2.1 o about 14:1.

19.  The composition according (o Claim 14 wherein the diluent is com starch
and is present in a ratio of methylcellulose to cornstarch of from about 7.5 to about
15:1.

20. A method for the dual treatment of adipozity apd the faecal incontinence and
steatormhea associated therewith which method comprises administering to a
mammal in need thereof a compressed tablet comprising:

(a) at least one Water soluble, non-fesmentahle cellulose desivative;

ib} at least one lipase inhibitor in an amount effective for reating adiposity; and

{c) at least one sweltable dijuent or filler, selected from microcrystalline cellulose,
corn starch, or Starch 1500,

21, A aprocess for preparing a tablet forroolation which process comprises:

a) blending together to form an intragranular mixiure high viscosity
methylcelllose of = 3000cps: a diluent selected from microcrystalline celluloss,
com starch, or Starch 1500, or 2 mixturs thereof, a lipase inhibitor, a lubrcating
agent and opticnally a disintegrant; and

b} adding to the mixwre of step (a), a PVP agueous solution, or alternatively
spraying the mixture of step (a) with a PYP aqueous solution; and preparing
gramilates; and

¢) blending together an extragranular mixture of 2 wetting agent; a
lubricating agent; a diluent; and a disintegrant, or a mixture thereof, and

d) compacting the granulates of step (b) with the extragranular mixture of
step lel.

22, The process according to Claim 2] whersin the admixture of the lipase
inhibitor is added in step ¢) rather than step a).

23. A process for the manufacture of a pharmaceutical tablet, which process
comprises mixing

_3d-
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a} granulates comprising high viscosity methylcellulose of > 300Ccps, at least
one edible caleium salt, or mixtures thereol; a lipase inhibitor, and optiopally together
wilh an intra-granular disintegrant, andror wetting agent, andéor colouring agent, with

b} adding 1o the mixture of step (a), 2 PVP 2queous solution, ot allernatively

§  spraying the mixture of step (a) with a PVP aquecus solution; and preparing
granplatas; and

c) blending together an extragranular mixiure of a wetting agent; a
lubcicating agent; & diluem; apd a disiniggrant, or a mixture thegeof; and

d) compacting the granulates of step (b) with the extragranular mixture of

10 step (o)

24, The process accopding to Clam 21 whersin the admixiore of the lipase
inhibitor is added in step ¢} rather than step a).

-35-
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PHARMACEUTICAL COMPOSITIONS CONTAINING LIPASE INHIBITORS AND CHITOSAN

The present invention relates to phannaceutical compositions contaitling an
inhibitor of gastrointestinal lipases, one (or more) additional compound(s) of the
group consisting of chitesan, its derivatives and salis thereof, and auxiliary
excipients.

An example of an inhibitor of gastrointestinal lipases is otlistat, previously
known as tetrahydrolipstatin or THL. It reduces the absorption of dietary fat, lts use
for the conirel or prevention of abesity and hyperlipaemia, is described in US
patent 4 598 089. Orlistal is the N-formyl-L-leucine ester with {38,48)-3-hexyl-4-
[(2%)-2-hydroxytridecyl]-2-oxetanone.

Anal leakage of oil (oily spotting) is an adverse effect which is occasionally
observed in patients treated with lipase inhibitors, It results from physical
separation of some liguid unabsorbed dietary fat from the bulk of the fecal mass in

the lower large intestine. This effect can be prevented with the pharmaceutical
compositions of the present invention.

1n the US patent 5 447 953 it has been demonstrated that by combining 2
lipase inhibitor with substantial amounts of water insoluble crude fibers, the
inhibiting effect on fat absorption can be increased.

Surprisingly, it has now been found that by combining the lipase inhibitor
with low amounts of chitosan or a derivative or a salt thereof, the phenomenocn of
anal leakage of oil can be stronply reduced.

The itivention i3 also concernad with the use of chitpsan or a derivative or a
salt thereof for the combined sinmltansous, separate or chronologically spaced use
with an inhibitor of gastrointestinal lipases, such as otlistat, in the treatment of
obesity and hyperlipaemia and their comorbidities, such as type Il diabetes
meliitus,

Artificial non-absorbed fats, mosily sucrose polyester, are used in the food
industry for the production of low fat foods, such as low fat potatoe chips, low fat
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Claims

1. Orally administrable pharmaceutical composition containing an inhibitor
of gastrointestinal {ipases, one (or more} additional compound(s} of the group
consisting of chitosan, its derivatives and salts thereof, and auxiliary excipients.

2. A composition as in claim 1 comprising from 500 mg to 20 g, preferably
from 2 g to 10 g of the additional compound(s) and from 10 mg to 500 mg of an
inhibitor of gastrointestinal lipases.

3. A composition as in claim 1 or 2 wherein the idibitor of pastrointestina)
lipases 14 orhistat.

4. A composition as in claim 1, 2 or 3 wherein the additional compound 13
chitosan,

5. The use of chitosan, its derivatives or its salts for treating or preventing the
syndrome of anal feakage of il occasionatly occurring after the oral admintsiration
of an inhibitor of gastrolntestinal lipases, such as orlistat, or after ingestion of food
containing poarly absorbable or non-absorbable fats or ojlz or of undigestible oily
fat substitutes.

6. A composition as in ¢laim 3 or 4 which is a chewable tablet for the
treatment of cbesity, consisting essentiaily of orlistat as the active ingredient and of
chitosan as the additional compound, wherein the dosage is from 10 fo [20 mg of
arlistat and from 0.5 to 5 g of chitosan.

7. The chewable tablet as in claim 6, wherein the dosage is about 60 mg of
orlistat and about 2.5 g of chitosan,

8. A composition as in ¢laim 3 or 4 which is a wafer for the treatment of
obesity, consisting essentially of orlistat as the active inpredient and of chitosan as
the additional compound, wherein the dosage is from 10 to 200 mg of orlistat and
from 1 to 10 g of chitosan.

0. The wafer as in claim 8, wherein the dosage is about 120 mg of orlistat and
about 5 g of chitosan.

10. A method of preventing the syndrome of anal feakage nf oil gecasionslly
occurring after the oral administration of orlistat, comprising orally administering
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SUMMARY OF THE INVENTION

The present invention relates 1o a method for reating obesity, a method for
reducing the absorption of dietary fat, and a method for treating
hypertrigiyceridemia int & patient and to particular polymers for use in the methods
or in a manufacture of a medicament. The methods compnise the step of orally
administering to a mammal, such as a human, a therapeutically effective amount of
a fat-binding polymer. The administration of a fat-binding palymer of the invention
facilitates the excretion of fat from the body without digestion, with minimal side
effects and low toxicity. In a preferred embodiment, the fat-binding polymers are
admunigtered in combination with a therapeutically effective amount of a lipase
inhibitor, such as the pancreatic ipase iohibitors described m U1.5. Patent No.
4,598,089 10 Hadvary at al. The combination administration can reduce undesirable
side effects often encountered when lipase inhibitors, in particylar, the pancreatic
lipase inhibitors lipstatin and tetrahydrolipstatin are administered alone. For
example, 2 senious side effect restlting from the administration of a lipase inhibitor
is stzatorrhea, or fary stools.

The fat-binding polymers of the invention compnise at least one fat-binding
region. A fat-binding region can inciude a region having a positive charge, a region
which is hydrophobic or a region having a positive charge and which is
hydrophobic.

In one embodiment, the fat-binding polymer is an aliphatic polymer sejected,
from the group consisting of polyalkylacrylates, polyacrylamides,
polyalkylmethacrylates, polymethacrylamides, poly-N-alkylacrylamides, poly-N-
alkylmethacrylamides, substituted derivatives thereof and copolymers thereof. For
sxample, the substituted derivatives of the polymers can be characterized by one or
tnore substifuents, such ag substituted or unsubstiuted, sanrated or Unsaturated
alkyl, and substituted or unsubstituted aryl groups. Suitable substituents to employ
on the alky! or aryl groups include, but are not limited to, cationic or neutral groups,
such as alkoxy, aryl, aryloxy, aralkyl, halogen, amine, and ammanium greups. For
example, the polymer can be poly(dimethylamino propylacrylamide),
poly(timethy ammonium ¢thy lacrylate), poly(trimethylammo mum ethy)
methacrylate), poly{tiimethylammonium propyl acrylamide), poly(dodecyl
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lipase inhibitor which is convalently bound o a polymer as described i U.S.5.N,
094005,379 filed on January 9, 1998, and U.S.5N, 03/166,510 filed on Ociobher 5,
1998, the entire coments of which are incorporated herein by reference,

As used herein, the terms "therapeutically effective amount” and
"therapeutic amount” are synonymous. The tenns refer 1o an amount which is
sufficient to treat obesity, reduce the absorption of fat, facilitate the removal of Fat
prior fo digestion or ireat hvpertriglyceridemia. The dosage of fat-binding polymer
adminjstered to the patient will vary depending among other things on the weight of
the patient and the general health of the patient, The dosage can be determined with
regard to established medical practice. The amount of fat-binding polymer
administered can be in the range of from about
0.0] mg/ke of bady weight/day to about 1g/kg of body weight/day. The amount of
lipase inhitiior which can be administered in combination with the far-binding
polymers of the invention can be deterrined with regard to accepted medjcal
practice.

As distlosed above, in 2 preferred embodiment, the fat-binding polymer is
aditiinstered in combination with 2 lipase inhibitor, as described herein. The term
"1 combination” in this context includes both simultanecus or sequential
administration {either type of compound first} of the fat-binding polymer and lipasc
inhibitor, The fat-binding polymer and lipase inhibitor, when used in combination,
can be employed together in the same dosage form or in separate dosage forms
taken at the same time or within & {ime period, wherein both the fat-binding polymer
and lipase inkibitor are present in 3 therapenticaily effective amount.

The fat-binding polymers of the invention can be formulated nsing
couventional inert pharmaceutical adjuvant materials nto dosage forms which are
suitable for oral adminigtration. The oral dogage forms include tablets, capsules,
suspension, solutions, and the like. Tihe identiny of the inert adjuvant materials
which are used in formulating the fat-binding polymers of the invention will be
immediately apparent to persons skilied in the art, These adjuvant materials, either
inerganic of orgamic in rature, include, for example, gelatin, albumin, lactose,
starch, magnesimm siearate, preservatives (stabilizers), melting agents, emulsifying

agenis, salts, and buffers.
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CLAIMS

What 18 claimed is:
1. A method for reating obesity in 4 Marmmal, comprisitig dw gep of orally
administeting to the mammal an effective amount of one or more fat-binding

3 polymers in combination with one or more lipase inhibitors.

2. The method of Clalm 1 wherein the fat-binding pelymer is selected from the
group consisting of polyalkylacrylates, polyacrylamides,
polyalkylmethacrylates, polymethactylamides, poly-N-alkylacrylamides,
poly-N-aikylmethacrylamides, substituted derivatives thereof and

10 copolymers thereof,

3. The method of Claim 2 wherein the fat-binding poiymier ig
poly{dimethylamino propylacrylamide), poly(rimethylammoniun
ethylacrylate), poty{irimethylammoniumethyl methacrylate),
paly(trimethylammoniumpropyi actylamide), poly(dodecyl acrylate},

15 poly(octadecyl acrylate), poly{octadecy] methacrylate) or copolymers
thereof.

4. The methad of Claim 2 wherein the polymer ig crosslinked by a
i functional co-rmoomer,

5. The method of Claim 4 wherein the multifunctional co-thenonter is selected
20 from the group consisting of diacTyjates, iriacrylates, tetraacrylates,
dimethacrylates, diacrylamides, dimethacrylamides, diallylacrylamides and
poelyvinylarenes.

f. The method of Claim 5 wherein the muitifitnctional comonomer is selecied
from the group consisting of ethylena glyco] diacrylate, propylene glycol
25 diacrylate, buty kene glveol diacrylate, ethylene glyeol dimethacrylate,
butylene glyeol dimethacrylate, Methylene bis{methacrylamide), ethylene
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bis(acrylamide), ethylene bis(methacrylamide), ethylidene bis(acrylamide),
gthylidens bisimethacrylamide), bisphenol A dimethacrylate, hisphenol A

diacrylate, pentacrythritol tetraacrylate, trimethylolpropane triacrylate and

divinylhenzene.

5 7 The method of Claim 4 wherein the amount of crosslinking agent is hetween
about 0.5 and about 25 weight percent based on the combined weight of

crasslinking agent and monoters.

8. The method of Claim 1 wherein the lipase inhibitor is selected from
10 lipstatin, tetrahydrolipstatin or a combination thereof.

9. The method of Claim 1| wherein the fat-binding polymer is a synthetic amine
polymer.

10.  The method of Claim 9 wherein the amine polymer is setected from the
group consisting of poly(aliylamine), poly{ethyleneimine),
15 poly(vinylamine), poly{diailylamine), and polv{diallylmethylamine).

11. The method of Claimn 10 wherein the amine polymer is crosshinked by means
of a multi functional crosslinking agenr, said agent being present in an
amount from about 0.5%-25% weight, based upon the combined weight of

menomer ang crosslinking agent.

20 12, The method of Claim 9 wherein the aming polymer further comprises onte o1

mere hydrophobic regions bound to a poriion of the amine nimegens.

13.  The method of Claim 12 wherein the hydrophobis regions are bound to
between about 1 and about 60 percant of the amine nitrogens,

14.  The method of Claim 13 wherein the hydrophobic regions are bound to
25 between about 1 and about 30 percent of the amine nitrogens.
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The method of Claim 12 wherein the hydrophobic region is a substituied or
vnsubstituied, normal, branched or eyclic alkyl group having at least four
carbons.

The method of Claim 15 wherein the hydrophabic region is an alkyl group
of between about four and thirty carbons.

The method of Claim 16 wherein the hydrophobic region is an alkyl group
of about 6 carbons.

The method of Claim 16 wherein the hydrophobic region is an aikyl group
of about 8 carbaps.

The method of Claim 16 wherzin the hydrophobic region is an alky] greup
of about 10 carbons.

The method of Claim 16 wherein the hydrophobic region is an alkyl group
of about 12 carbons.

The method of Claim 16 wherein the hydrophobic region is an alkyl group
of about 18 carhons.

The method of Claim 9 wherein the amine polymer further ¢omprises one ot
more positively charged regions bound to a partion of the amine nitrogens.

The method of Claim 22 wherein the positively charge region comprises 2
quaternary amine-containing moiety having the following formula:
Rl
|
-{CH,),- N "--R*
|| Y
R'ﬁ
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R',R?and R¥ represent hydrogen or an alkyl group, wherein each R, ,L)
independently, is a normal or branched, substituted or
unsubstittied, normal, branched or cyclic alkyl group having

a carbon atom chain length of between about one to about

5 rwenty-four carbon aroms;
n is an integer having 4 value of three or more; and
Y i3 a negatively-charged counterion.

24, The method of Claimn % wherein the amine polymer further comprises one or
mote hydrophobic regions comprising an alkyl group of between about four
10 and ahout twenty-four carbons, and one or more positively charged regions
COMPHSING 2 quaternary amine-containing maoisty having the following
formula:
R]
]
13 {CH,) - ¥ *~R*
| Y
R’]

R',R*and R’ represent an alkyl group, wherein each R, independently, is a
20 normal or branched, substituted or unsubstituted, normal,
branched or cyclic alkyl group having a carbon atom chain
length of between about one to about twenty-four carbon

atos;
n is an integer having a value of three or more; and
25 Y is a negatively-charped counterion.

25, The method of Claim 1 wherein the fat-binding polymer comprises a

monomer of the formula
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l
0
|
5 R

| wherein R is a hivdrophobie region.

PLCT/UST0MH)28

26,  The method of Claim 25 wherein the hydrophobic region comprises a
substityted or unsubstituted, normal, branched or cyelic alkyl group having

| at least about four carboms.

. 10 27,  The method of Clairm 25 wherein the hydrophobic region comprizes an alky!

| group of between about four and thirty carbons.

28.  The method of Claim 25 wherein the hydrophobic region comprises an alkyl

‘ group of about § carbons.

20, The method of Claim 1 wherein the fat-hinding polymer is substituted with a

15 lipass inhibitot.

30, A method for reducing the absorption of dietary fat in a mammal,

comprising the siep of orally administering to the mammal a therapeutic

amount of one or more fat-hinding polymers in combinafion with ong ot

. more {ipase inhibitors.

200 31, A method for treating steatorrhes resulting from the admimistration of 2

lipase inhibitor in a mammal, comprising the step of orally administering to

the mammal  therapeutic amount of one or more fat-binding palymers.
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A method for treating steatorrhea, comprising the step of orally
administering @ the mammal a therapeutic amount of one or more fat-

binding polymers.

A method for treating hypertriglyceridemia in 2 mammal, comprising the
step of orally administering to the mammal an effective amount of one or
morte fat-binding polymers in combination with one or more lipase
inhibitors.

A method for treating obesity in 4 mammal, compnsing the step of orally
admnistering to the mammal an effective amount of one or more fat-binding

polyiners,
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“Inchuye cutudios expenmonial;s JENEE ¥ CeapLty)

mera valpracion a menydo es sulicienta con 1a lec-
lura det rezumen, evalpando sila informacion gue
contiene sobre el disefio del estudio permille supo-
ner e 28 melodolpicamente adecuadn v sio en @l
supuestc de gue 14 conclusion det esiudio sea -
lida, tiene relevancia clinica y &5 aplicable a |3
stuacidn concretd que se desed resolver. Eso
permilird descartar yn pdmero muy sighificative de
pstudios. hecha qua no sighifica gue nos quadanz-
oz con los resullados v conclusiones de aquellos
articulos que nos paraciercn intargsantas, Por el
cohtranio, eslos sardn jos arliculos que anahzarc-
MGs con mayor detancion,

A conlinuacidn aporaremes al lector Lina guia
para |actura crifica de articulos de tarapia (Takla 2)
¥ Un escore da calidad matodoldgica (Tabla 1)
generados por nuesteo grupo de trabajo., El Bacore
conliena 3 ltems; &l primero relacionadd con el fipo
de disenn del estudio, al segundo con gl lamano e
la pobtacian esludiada gjustado por ta justificadidn
o no de esle tamafo de muestra, v el lercero rela-
rionada con 33 metodolegia empleada en el exludic
an cuestidn {objetvos, justificacion del disefio, ori-
terioe de selection de 18 muastra v justificacion do
dstai. Che esta fomma s€ ganers wna asrald que es
la sumatona da los ilems 1, 2 y 3. cayo puntaje tolal
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- Mo
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— LU rasuttados sa rmidieron?
- G exhmadores se Wilizanan?
— tGudles s sus inlervalos e canfianza?

C., 4Ma syudarin astos resultedos en el cuidade de mis paclentes?
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1. ;Las iesultados posden ser aplicados en al culdado ¢e
IMs pacientas?
- No
- 5i
— Mo se puede decir
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- Bi
- N
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-~ i

- Mo
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puede Nuctuar entre & y 36 punlos, asignando 6
puntos al esludio de mener cahdad reiodotogica y
36 puntos al de mejor calidad metodoldgica? Por
sU parte 13 guig para leciura consla de 3 “nragonias
de aliminacion” relationadas con la validez del as-
ludity, ¥ CUye objetivo es realzar @l primar lamizaje
del arliculo (5 1o que buscamos es calidad matodo-
Idgice evidentameanta). pues si @sle 1o parmita res-
ponder adecuadamente estas prefuntas, no es
aconaejable coningar con la lecturs <ritica. Luago,
la guia conliene elsmeanios que pemmilen objativar
Iz calidad g los resultados y i e5tos puaden o no
ser aplicados en & cudada da nuesims pacieniss,
Estd compuesta por 2 columnas, a g izguierda |a
guia propiamente 1al, y a |8 derecha una seris de
‘pistas’ o acplapones que ayudan & responder en
lorma mas apropiada la guia,

En las prosimas linsas podran aplicar esios
instrumantos en farma praclica a 1 acticulo de lera-
pia publkcado en una praskigiosa revista cientifica
CuArrgica.

EJEMPLT 1

Drenrge parclidnec comparady con cinugia
para &l tratamianto de los quistes hidatidicos hepa-
ticos, Khurog ME, Wani MA, Jawd G et al: MEngl J
Ked 1997 337 BB1-87.6

A pL8on vilidos los resultados del estudia?
Preaguirtas K efmitaoihe

1. ¢5e orienta el arliculo a una pregunta clara-
menke definida? Mo se puade decir. pags si bien
gs gierto que se deflne la poblacios gn estudio
{eujalos mayores de 14 afigs con quistes no cempli-
cadog) v A intervencidn {drenaje paroulansg ve
cirdglal, No se considera una wariahble resultado
concreta que permita comparar ambas cohortes,

2. jFue stealoria la asignacion da los pacien-
tes al tralamigntn? Bi, sin embargo. e ha de con-
sidarar o siguignta: La asignacion de los pacientes
a3z 2 formas da terapia fue alaatoria, sin embargo,
no 5B praclsa Spo de slgatorizacian empleada
come lampbeo 513 secuancia da Bsta se maniuvo
voulta. Tampocao, se realizd calculo del lamano de
la muestra (galo se comparan 2 oGhores de 25
pacientes),

3. ; Fusmon adecuadamenls considerados hasta
el fimal del esudio todos s paciantes que entrarcn
a 4l? No 34 puede decir. A pesar que los pacientas
fuaron efecliyamenta analizados an los gropos en
Ios gque fuaron alestorizados y que &l saguimignto
lug similar en ambes grupos (madia de 17 meses),

en ambos grupos hay pacientes que stfn fueron
SEOVIEds por B messs.

A estas alturas de la laclura podriamos dacidir
si saqulr o no adelame con la lectura critica, puss
en 2 de lag preguntas de sliminacién, en el aricula
n0 hay elementos pard su apropiada respuesta, Sin
embargn, seguiremos el analisis a modo de gjerci-
cio, Para pllo pasaramos a la sigulantz fase del
analisis critico del articulo.

Fregunias de delafle

1. cEsluvierosn Ios paciantes, el personal da
galud y el persenal involucrade en el estudio en-
mascarado o 'ciegos’ raspecto det iratamiento?
No. Mi los pacientss ni gl personal de salud que
aplicabs las terapias eslwagrmn enmascarados |
taz teragios 9n esludio, El persenal que raalizaba
las medicionas, pedo £slar enmascarado, sin em-
bame, no se precisa en ¢l articulo quiensas idierdn
¥ comg; por ende, & lo sumo. pudiera haber un
enmascaramicnts o ciago simple.

2. Los gropos en ostdis, (ean simitargs af
inicio dal estudia? Si. En ko Takls 1, se apreda guo
s cohbres eran similares en las vanables edad,
género, durmcivn de la enfermadad, cuadre chinico,
digmetre promedio de los gulstes, lacalizackn de |23
lesiones y liulgs de inmunoglobulinas, Sieembargo.
hay Faclores que pueden influif an los resullados
finales a1 astudio que Merscen ser considerados v
ries fasron lomades en cuenta en agte estudio, como
el Gpo de quisles [iserd igual fretar quistes
univesiculares que mullivesiculares?) y la especie
de echinocooous {so sabe que axisten diferaotas
serofipns de echinococous, SuUyas caracler/sticas
gendlicas pudieran ser responsables dg algunas
caracteristicas de la enfermedad, por gjamplo, 15
agresividad de &stal.

3. Aparte de la intervencidn en esludio ilos
grupes fuereh tratados £n lomma gimilae? Si. No hay
avidencias que pemmilan pensar que hubo diferen-
cias en @l rasto de |2 lerapia &n ambos grupos.
Aparenligrmante (3 pesar gue nu gqueda clarameants
explicitado), ambas cohorles S8o tuvigron coma
diferantia tarapéulica la intervancion en estudo,

E. 4Cusles fueron los resuitados?

1, ; Cudl fue la magnitud dal efecto de trata-
mient: En este estudio 52 midleron las variables
eslancia hospilafara, didmein del quiste desauds
del tralamionte. desapancidn dol quiste, tilulos de
infmunoglobulinas v morbilidad; ¥, para ello, 58 con-
sideraron como indlcadores 105 intervalos de con-
fianza de 955% (1C 95%) ¥ los Odds ratlios (radones
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de probabdlidad) como medidas de fueza de 1A
Esoei acidn,

2. ¢Cuén precisa fue la estimacion det sfecto
del tratamienlo? S&lo 2 variablas exhiben difaren-
cigs signiicativas (estancia hospilalada vy morbi-
[elad). Estancia bospilalaria tiene un [ de 5% da
8,8, 11,2y lavanable morbllidad tigne ur [C de 957,
de 2.7, 36,0. Sin ambargo, an asta (lima variabia
fqua pudiess sar la da mayor impacto clinicn, gxis-
ten reparas scbre & tipo de complizasiones consi-
deradas, en especial Iz fiebre". 5t esta se eliminara
como complicacion {de hecho cuesta pensar que
un signo sea una complicacion), no habria diferen-
cias enire ambas cohortes, y enlonces la diferencia
terapéutics estaria dada s4l0 por Iy estancia hospoe-
alaria que evidentemante debe ser mas corta si =&
compara un progedimianta (por dafinicién semi-
ambulalono) con una cilugia gue muchas yeces
puade ser compleja. Lo intaresanta dea esla punto
radica en gue si volvamns al céloulo dal tamario da
1a muesira v jugamos un poco oon 108 nUmeros
obtandriames los siguianlos ascenanos:

21, 5 la variabia reziltado fuese aslancia hos-
pitalaria, con la difersncia obesarvada, un 1IC 95% v
podar da B0%, el tamafo de myastra necesano
para conducir es1a investigacidn soria tan solo de 7
sujetos &n cada cohortg,

2.2, Per olro ladg, 5i la vaniable regulizdo fuasa
morhilidad, gon la diferencia observada, un 12 85%
y poder de §0%, el tamafio de muestra neceaaric
seria de 21 swjetos an cada cohore.

2.3 Sin embargo, s reconsiderdsemos coma
compiicacin “la figbre” y "la hipotension” quedaria-
mos con proporcionas de morbilidad de 423 {para
el grupo de drenaje) vs 525 {para e grupo de
cirugia). escenaric en el cual con un 10 5% v
poder de 0%, |2 muestra necesariz para realizar al
astudic geria de 1487 sujalos an cada cohorte.

C. iMe ayudarén estas resultados an el cufdado
de mis pacientes?

1. ;iLos resullados puaden sar aplicados en el
cuidado de mis pacientes? Mo se pueda decir
Esto depandard dal tipo de pacienles a los que
enemos acteso en el centro donde nosotros aten-
demos. & modo de ajempls, responderemos en
ralacion con nuestra realidad. Por una pare, pudie-
ran existir diferencias an el sarolipo de echinoco-
GoUs, fue 2z sabe puede ser muy difergnte an
distintos lugares, hecho que nfluye directamente
en e resulfads de la terapia ean teérminos de
recidivas; el didmetro da las lesiones que tratar én
el estudio en cuestion, s menor & 1o que habitual-
menie vemos en huestra realidad {mediana de 15

cm: 3 evolutividad de las lesiones es diferema,
pues en auestro cenire, al 32% de los pacientes
tiene slguna somplicacidn svoluliva a1 momento de
su ingreso (absteso hepatico de arigen hidalldico,”
colangiohldatisnsis @ eic.).

2. LSg consideraron todos los resulados de
importancia clinica? Mo, El liempe da seguimienio
de las cohorles &5 muy corle [dabiara sar superior
a 4 afcs). S5e desconoca gue Ocumié con i
germinal v 1as vasiculas hijgs, pues estas e deja-
ron in sifu, Tampoos, 56 pregisa como se midid el
efecto lerapdulico. por ejemplo sobre |05 8scolices
{zeud! era 3 viahilidad de éstos?).

3. ;Los benellclos a oblener justfican Ios rigs-
gos v Ios costos del iratamiento? Ne, A nuassio
mada de vedos potanciales heneficios no juslifican
Ins rigsgos y costos, AMBoes puntos pucden ser
materia da discusion y no se deducen dal estudio,
porg la administracion del Albendazol lisane un cos-
to elevado, hay riesgos de Ypcidad implicitos 9 y
sy wtilidad cemn egcclicida es aun controversial 10

Por otra parte, al aplisar el escora da calidad
metoddagica UFRO, podemos constalar una
sumaloria de 16 puntos (B a 38 punlos), Siconsi-
deramas gue &l puntd de corte eslablecide para
"calidad metndoldgica apropiada” as 18 punios. te-
nemas en esle artlouls un estudic de calidad
retodologica baya.

Em resuman, se Wata de un ensayo cfinico
alpatoric de baja calidad metedolagica, con nivel de
evidencia y retomendacién de lectura de Sackel da
2b v B respeclivamente.
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— A w4 RESPUESTAREQUE  Foligs: &

1. Me refiero al aute dictade por ese Despache notificado por fijacién en lista & 9
de Julio de 2010,

2. Con el fin de respender @ 135 objeclones de nivel inventive expuestas por el
sefior Examinadar #n su Concepte Técnmico MO, 1512, atentamente me permito
presentar (05 Slguigntes argumentos técnicos por medlo de los cuales no sdlo se
superan dichas objaclones, 5/n0 que ademas se dermmuestra en forma contundente 12
patentab|iidad de dicha invenclan,

3. A I NTIVD DE T

El gefior Examinador ha objetada gl nivel inventive de la solicitud en cuestisdn
basandose en las ensefianzas de l0s siguientes documentos:

{D1}y WO 0D/DO122
(D2} - WO 01/19378

En este sentido, ol sefior Examinador argurmenta bésicamente gue 1a pringipal
diferencia entre la solicitud de patente en cyestion y D2 es que dicha anterioridad no
ansefia composiciones farmacéuticas que empleah un moncéster sefeccichado entre
sacarasalayrato, sacargsamiristata, sacarasapalmitate, sacarpsagstearato,
sacarosaragquidonala ¥ sacarosabehanato.

Sn ernbavgd, de acuerdo tom e sefior Exwminador B documnernto DY divyiga
cemposicionas que comprenden un Inhibidor de lipasas y un emulsificante [tal como
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un ester de acido grase de sacares?). las cuales se caracterizan porgue mejoran la
absorcidn del princlpio active y disminuyen el goteo anal de aceite,

Con base en lp anterior, &l sefisr examinador concluye que el experto en la
materia habria optado por la sugerencia explicita de O1 de utillzar ésteres de dcido
graso de sacarosa para mejorar 12 afectividad de 1a composicién y evitar los efectos
secundarios asociados a la adminlstracion del principio actlve como & gotes anal en

las compesiciones reveladas por D2, para llegar a la materia presentada en |a
presente invenclgn.

Visto o anterior ¥ con el animo de demostrar gue ia sollcitud en cuestidn
presenta un Inequivoto cardcter inventivo frente a |as ensefianzas del arte previg,

atentarmente me permito presentar ante ese Despacho las sigulentes consideraciones
tecnlcas:

(2} En primer |ugar me permito seflalar que en la solicitud de patente en
cuestion se revela una composicidn farmacéutice que comprende: i) erlistat, i) un
mongéster de &cido graso de sacarosa seleccionade entre  sacarosalaurate,
sacarosamiristato, sacarcsapalmitata, sacarpsaestearato, sacargsaraguidonato
sacarosabehanate, ¥, ill) ung o més exciplentes farmacéuticamente aceptables. Dicha
novedosa composicidn s caracteriza porque permite superar Satisfactoriamente el
problema técniéu existente an et e5tade de |a técnica relacionade con el hecho dg que

la actividad del orlistat come Inhibidor de lbpasas es dependiente del tipo de camida
ingerida.

En relacidn con [o anterior, me permito dirlgir |a atencidn de ese Despacho a 1as
ensefianzas contenldas en la pagina 2 de la presente sollgitud, en donde se establece
la existencia de un problema técnico refacivnads con la administracidn de inhibidores
de lipasa, toda ver gue “g efficacia de fos inhfbidores de fipasas puede depender
fuartemente dg 13 clase de alimento ingeddn, encontrandose ung mayor eficacia en
{fas comidas compuestas por papas frites, safchichas vy hamburguesas, mientras que
s8 observa una menor aficiencia para ol quesa y olros productos fAcrans”,

Ahora Blen, 2 tome puede verificarse en Jos apartes de lg dascripchin de |a
sclicitud en estudio que a continuacitn se mencionan, el problema téenlco relacionado
con & hecho de que a activided del aclistat comoe Inhibldor de lipasas sea dependiente
gel tipo de comida ingsrida ha sido splucienado mediante e empleo de un Manoéster
de doido grase de sacargsa,;

= EBjemplo 1 {paginas 15 ¥ 16 de |a destripoidn), en donde se estaclece que |a
combinacidn de orlistat {cyyo nombre Comercial es Xenical} con L-1695
(sacarosalaurato}, /1870 (sacarssapalmitate), 5-1670 {sacarcsasstearaie} &
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0-1570 (sazarosaoleate) permite Ipgrar una eficients inhibiclén de la
actividad de las lipasas gastrointestinales independientemente del tipo de
tomida Ingedida. En contraste ¢on o anterior, s muestra que la actividad
Inhibiteria lograda at administrar Unicamente griistat es menor v depende del
tipo de comida Ingerida.

« Ejemplo 11, (paginas 20 a 22 de |3 descripctdnl, an donde se avalda (n vitro
la dependencla de fa comida para una Inhibicldn de lipasas con grasas
accesitles y resistentes, encontrando gque la dependencla de la comida in
vitro de |as formulaciones basadas en monodsteres de sacarosa es alrededor
te & veces menor comparado con orlfstat (Xenical).

» Ejemplo 13, (paging 23 de la description), en donde se concluye que, ™3
depandenclia de fa comida de orlistat 52 puede minimizar sustanciafmentea

mediante fas formlaciones basadas en e monoéster de dcido gresp de
sararasa”,

Qe acverdo con lo anterigr, €5 posible verlficar gue la composiclén de la
presents soficltud presenta una noeva y mejorada propiedad come (2 es la mengr
dependancia de (@ comida en el tratamiente de la gbesldad, b cual se |ggra
empleande monoésteres de dcido grasc de sacarosa, toda vez gue la combinacién de
£5tos con el inhibidor de lipasas gastrolntestinales permite reducir |a dependencia de
los resultades logrados con &l tipo de comida ingerida,

(k) Por 50 parte, ¢l documento D1 divulga composiclones farmacéuticas que
comprenden un inhibidar de lipasa gastreintestinal, une o més adltives escogldos del
grupe conformade por espesantes y emulsificartes hidrofllicos, no digeribles v no
fermeantables, ¥ exciplentes auxiliares.

Ce acyerde con los autpres de D1, las composiclones farmacsuticas
previamente menclonadas permiten reducir o prevenir el goleo anai de aceite que se
produce como consecuencla de la separacién de aceite ne absorbldo de las heces
luego de haber consumido Inhibidores de lipasas.

Los espesantes sefalados en D1 como  posibles componentes de las
composiciones farmaceuticas albi reveladas son polisacaridos naturales, sintéticos o
sermnisintéticos solubles en agua, tales comg metll celulpsa, goma xantan, semillas de
psyllfum, cascara de ispiquls, semillas de plantago ovata, goma de kareya y maezclas
de los mismos.

55
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Los ernulsicantes sefalados en D@ como posibles companentes de las
composiciones farmacduticas alll reveladas son los polidsteres de sacarosa, tales
coma los dsteres de aicar de Ryoto.

{c} De otro lado, el documentoc D2 badsicamente divulga composiclones
farmacguticas que comprenden al menos Yn inhlbidor de lipasas ¥ al menos un éster
de dcido graso de policlas, en donde éste dltimo se caracteriza porque el ester de
acldo graso tieng un punto de fusidn maygr 2 la temperatyra corporal ¥ les polioles

son escogidos entre el grupe conformado por azacares, derlvados de azdcares v
mezclas de los mismos,

Ce acuerdo con 105 autores de tal anterigridad, las compos|clones previamente
mencionadas permitan mejorar 1a eficacia clinica y Is potencia de los inhibidores de

lipasa, minimizands o suprimiende los efectos secundarios tales como el goteo anal
de aceite.

Los polinles que hacen parte de las composiclones de 02 son escogidos
preferiblementa entre sacarosa y ésteres de glicersl, en donde la porcidn éster puede
comprender entre 1 y 3 fragmentos de dcldo graso C,3 a Cap por parcion de gliceral, v
en donde dicho éster de glicerel puede escogerse entre ung ¢ mas triglicérides, uno o
més monoglickrides, uno o mids fosfolpidos, ¥y mezclas de los mismes (pglnas 3 y 4
de ia descripcian del dotumento G221,

Con base en |9 anterior, atentamente me permite manifestar anta ese Despacho
gue las composiciones farmacéuticas reveladas en la solicltud de patente en cuestidn
presentan un inequivoce caracter Inventive frente a tes ensefianzas de |os
dacumentas D1, D2 4 ta combinacidn de [o5 mismos, 1oda vez que:

i.  Los documentos D1 y D2 no ensefian y tampaco sugleren de manera alguna
Wna combinacion gque cornprenda oristat con un monoéster de sacarosa
seleccionade entre sacarosalaurato, sacarpsamiristato, sacarosapalmitato,
sacarosagstearato, sacarpsaraquidanato y sacargsabehanate.

De acuerdo con el sefior Examinador en el docurmente [1 s2 hace la
sugerencia explicita de utilizar dsteres de acido grasp de sacarosa en
conjunte con inhibidores de lipasas gastrointestinales, mlentras que en el
documento B2 se suglere €l emplec de ésteres de Acidos grases de palioles.

A dste respecto, [nicialmente me permito sefalar gue las ensefanias del
documento ©1 de ninguna manera pueden afectar el nivel inventivo de la
presente solicitud de patente debide a que en dicha anterigridad Onicamente
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se hace referencla a lps ésteres de &cldo grase de 5acarosa co™mo dgentes
ermulsificantes de |a composicion alll divuigada, estableciendo explicitamente
aye:! "toime emEnioantes que gueden aiftzarse en fas comgosicfones oe 3
fnvencidn, pueden citarse polfdsteres de sacarpss...” (pégina 3 de Ia
descripcidn de D1); per tonsipulents, es claro que pp existe en dichp
documeanto alguna indicackin técnica que gulara a la persona medianamente
versada en 12 materia a emplear especificamente un monoésier de #cido
Draso de sacarosa en conjunto con un agenig inhiblder de lpasas
gastrointgstinales, comp parte dé una composiclan farmacéutica.

En relaclgn «on lo anterior, considere relevants mencionar que para una
Persona medianamente yersada en la matarfe es claro que las propiedades
flsicoquimicas de diferentes ésicres de dcidos grasos de sacergsa pueden
variar tonsiderablermeante entre sl lo que por emnde repgresenta Grdsticas
diferenclas en Sus posibles aplicaciones. Asi, por efemplo, un éster de Acido
graso de sacarosa puede emplearse en emulsiones de agua en aceite s) sy
valor HLB {balance lipofilico-hidrofilico) 45 menor a 5, mlentras gque un dster
e scido grase de sacarosa debe emplearse en emulsiones de agelte en agus
5i sy valor HLB e& mayora 9.

Ahora bien, de conformidad con lg anteriormente expussts v haciende
referencia explicta a las ensefianzas de D1, me permito sefalar que en gicha
armterlaridad 59 mencidna &f compuesty “Ryotc sugar ester 5-170" tomo el
bolléster de sacarose que puede emplaarse come agente emulsificants dentro
de las composiclonas farmacéuticas alli divelgadas, el cual se caracteriza
Borque tiene un vator WLB = 1, Contrario 2 esto, lps mpypéstares de
sacaresa que se emplean en la solictyd de patente en cuestion se
caracterizan por presentar los siguientes valores HLR:

sacarosalauralo L-1965 -5 HLB = 15
sacarosapalmitaln P-1670 - HLE = 16
sacargsaestearaty 5-1670 = HLE = 16 ¥,
sacarosaoleato O-1570 — HLB = 15

Lo anterlor permite verificar que es claro ¥ evidente que los pollésteres v los
monoéstares 560 completamente diferéntes, v por lo tento spn utilizados
Rara propgsitts completsmente diferentas; ¥ en consetuencia no es evidante
su intercamblo.

Tenlende en cuenta ¢ anterlor, si una persena verseda en | materia se
hasara en las ensefianzas del documehto Dl y pretendiera reemplazar el

Ryato sugar ester S-170, le resultaria Idgico emplear un emulsificante con



JOSE LLOREDA CAMACHO & CO.

Calle T2 Mo, 5-B1 Fiso 5, Bogowd, DO, Tal: 054700 Fax S0BSTOH

propiedades simllares (estp es, adecuado para realizar emylsignas agua en
aceite), tales como los poliésteres de sacargsa comercialmente disponibles
{Esteres S-270 0 5-370), pero munca hublera podido derivar de dichas
enseffanzas el empleg dé monpésteres g¢ dcidas Grasas de SAacxGsa en
combinacién con agentes inhibldores de lipasas gastreintestinales,

Por sy parte, €l documento D2 divuiga el empleo de ésteres de dcidos grasos
gde policles, Y95 cuales deben ser escogidos entre arucares, derivados de
azlcares y mez¢las de los mismos, v segun lo establecido en la pdgina 3
{lineas 25 y 28} de dicha anterioridad, el poliol empleado puede escogerse
entre sacarpsa vy glicerol, preferiblemente dsteres de glicerdl, los cuales
pueden contener entre 1 v 2 porciones de dcide graso por cage molecula de
glicerol. Debido a o anterlor, a5 clare Que el docymentg D2 menclona la
posibilidad de emplear compuestos Monogliceridds come  garte  de
composicipnes farmacduticas que potenciaficen y/o mejdren iz eficscia de las
agentas Inhibidores de lipases gastrointestinales,

Visty lo anterior, me permito sefialar que los documentos D1, D2 & la
combinacién de 165 mismas no enseifian v tampoto sugleren el emples de un
monoéster de satarpsa.

Finatmwents, de k2 maners mas ptenta me permite resaltar ante #5e Despacho
que al parecer ¢b analisis reallzado por el sefier Examinador no se ha
enfocado de ninguna manera en gl momentc en que el solicitante de la
invenclén a0 CUestion se planted sus objetlvos téenlcos, es decir, g seficr
Examinador realmente no estd teniendo &n cuenta @ (mpeticsa necesidad
gue existe de que &l examen de patentabilidad que lleve a cabo Io realice
haciendo el esfuerzo Intelectual de colocarse en la situacldn afrontada por el
técnice con canocimientps megdios en [a materia antes de gue el solicltante de
la presente invencldm diera a conoger sus sorprendentes ¥ ventajosos
hallazgos éenlcos,

Shora bien, 2dicippalmente z 1p anterior considere de gran iMportancia
relterar ante esg Despacho gue ningyno de los documentos D1 y D2 se
entuentra dirglde a scluclonar of problema técnlco relaclonado con 2
dependencia que existe enfre el kipg de comlda ingerida y 12 actividad de!
orlistat comd agente inhibitor e lipasas gqasiroimtasiinates, heche gque
indiscutiblemente debe ser tenido en cuenta como parte del anlisis del nivel
tventivo reallzado por &l sefior Examinador.

D& manera aspecifica me permito resaltar que en las lineas 15 & 17 ¥ 25 a 29
de la pdgina 1 del documents D1 5 menciona que lBs Composiciones



JOSE LLOREDA CAMACHO & CO.

Lalla 72 No. 5-83 Pigs 5, Bogots, 0.5, Tal, BOE9TO0  Fax GUSH7ON

divuigadas en diche anteriorldad perriten prevenir 1a 5epdracién figica entre
las hecas ¥ el aceite no absorbide como consecuencia de la inhlbicidn de las
lipasas gastrointestinales, y por lg tanto ellminan o disminyyen el gotec anal
de aceite en 105 pacientss que fonsumen agenias actlives como Driistat,

Por su parte, en 125 bneas 1 o 3 de la paging 2 del decymente D2 se
thenclona claraments que el problema abordade en dichy anterioridad es
aguel relatichado con la necesidad de obtener yna compasicién inhibidor: de
lipasaz gastrointestinales capaz de mejorar 12 eficatia vfo I1a potencia def
agente inhibidor de lipasas (por ejemplo orlistat), pero minimlzande o
suprimiendT el gotee anal de aceite Jque se observd dcasionalmenta an
patientes tratados con iphtblderes de lipasas,

En consecuencia, es claro gque la persona medianamente versada en la
materia que esté interasada en obtener una composicion farmacéutica que
parrtita eliminar fa dependencia que existe entre «f t/po de camida (ngerida v
la actividad del orlistat como agenta Inhibidor de lipasas gastrointestinales,
no habria considerado las ensefianzas de documentos del arte previo que,
comp en €l case de D1 v D2, no se 2ncyentran dirigidos a solycioner g
mismp problema técnteg, toda ver gue dicha persgna medignamente versada
an (8 malerfa no se veria incitaga a tener en cyenta fales documentos y
muche menos enclontraria la solucign propuests en la presente invencion. En
otras palabras, me permlto sefialar que |8 persona medlaramente versada en
la materla no podrfa encontrar &n los dooumentos D1 ¥y U2 alguna jndicacidn
técnica que | sugiera 1a solucldn a un problema téenico gue no s& plantea en
fales docymentos,

Visto 10 anterlor, me permito manifestar ante #se Despache que |3 solicitud de
patents en cuestidn presenta un inequivocd caracter (nventivo frente a las
ensefianzas de los documentos DL, D2 o la combinacidn de 105 mMismos, cumpliendn

por Io tanto & cabalidad con lpe disposiciones de patentabilidad establzcidas en ef
Articylo 18 de |a Decisidn 486 de 2000,

q. T R Al Y

Finalmente, de & manera mas atenta me permite resaltar ante ese Despacho
que 12 solicityd de patente en questién ya ha sido aceptada por las Qficines de
Proptedad Industriat de la Unidn Europea [EP 1398152 B1) y Pery {Patentg 98632 -
concedida el 33 de Enere de 2008).

Ante todo, es preéciso seffalar que con la Informaclén mencionada anteriormenta
de ninguna manera pretendo descongear la Independencla deé la que goza s
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Superintendencia de Industria v Comercio al moments de analizar los méritos de
patentabilidad de une solichyd, de acuerds con las disposiciones del Convenlp de
Paris para la proteccidn de la propiedad industrial.

Sln embarge, si considerc de gran importancia resaltar el hecho de gue la
materia técnlca revelada en l1a solicitud de patente en cuestion ha sido catalogada
Ccomo novedosa, inventlva e industriaimente aplicable por loz Txamilnadores de las
Cfitinas de Propiedad Intelectyal de (05 paises y reglones previamente mencionados,
entre 195 que s& cuenta Perd, esto es, un pais que hace parte de |a Comunidad Andina
de MNacignes y gue por 10 tanio comparte <on Colombia 12 misma leglsiacidon en
matzaria de patentes, heche que evidentemente representa un clarg Indicly de que la
materla tégnica revelada en ja solicitud de patente negada por ese Despacho cumple

a Cabalidad con lps requisitos de patentabilidad establecldos en ia Decglsion 486 de
2000,

5  CONCLUSION

Ce conformidad con lo mencionade en el presente memorial, es claro que las
novedosas compos/ciones farmacéuticas reveladas en la presanta invencién permiten
solucignar el problerna técnice relacionade con |3 dependencia que existe entre 2 tipa
de comida Ingerida y le actlvidad del orlistat como agente inhibidar de llpasas
gastrointestinales, 1o cual corresponde a un importante aporte al estado de |2 téconlcy
anterlor. En este sentido, también es claro que tales composiciongs presentan un
inegulvoco cardcter Inventivg frente a las ensefanzas de los docunentes D1, D2 o la
comblnacion de los mismos, tode vez que dichas anterioridades no $e encuenivan
dirigidas 8 saluclonar &l mismo prablema técnico vy tampoco le ensefian o g Sugieran
a la persona medianamente wersada en la materia que una <omposiciin gque
comprende orlistat ¥ un monoéster de aclde grase de sacarpsa sgieccionado entre
sacarosalaurato, sacargsamiristato, sacarcsapalmitako, cacarcsaestearato,
sacargsaraguidonato v sacargsabehanato permita eliminar la dependencia del agents
activo con el tipo de comida ingerida por el paclente bajo tratamignts,

Por 1o tanto, teniende en cuenta los aroumentos tégnicos presentados para
demmostrar el Inequivoce cardcter inventivo de la invenclén en cuestign, resulta
completamente clare que se han superado las obigclones expuestas por el sefior
Examinador eh su Concepto Técnice, y por I tanto, dicha invencidn €8 merecedons
del privilegic de patente sollcitado,
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SUPERINTENDENCIA DE INDUSTRIA ¥ COMERCIO
DIRECCION DE NUEVAS CREACIONES

Radicacian No. 03 106 075
Clasificacion Internacional {IPC): AB1K 31/437
Concepto Técnico No. 4068

Patente de Invencion Patente de Medelo de Utilidad D

Via Nacional 1:
Via PCT (fase nacional) EZ Cap.! ’___ Cap. I

No. Sol. internacional EP 01113783.2
Fecha da Presentacidn internal, 08/06/2001

Como resultado del examen definitivo, realizado con fundamento en el articulo 48
de ia Decisidn 486 de la Comisién de la Comunidad Andina, se le comunica:

Documentos estudiados
Descripcién: Faiios 39 a 74 como se radicd infcialmente.
Reivindicaciones: Folios 75 a 80 como se radicd inicialmente

Folios 176 a 180 como se modificd en fase nacional.

Folios 197 a 200 coma se modificd en fase nacional.
Falios 226 a 228 como se modificé en fase nacional,

Dibujos: Folios98 a 102 como se radicé inicialmente
Oposicicnes: Folios 116 a 189; opositor: TECNOQUIMICAS S:A:
Rta. del Sclicitante: Folios: 162 a 174 frente a [a oposicidn

Foliog: 187 a 185 frente a Concepto Técnico 988
Folios: 223 a 225 frente a Concepto Técnico 2607

Cbjeto de 1a invencidn

El Titulo de la selicitud es "COMPOSICION FARMACEUTICA QUE COMPRENDE
;.51N INHIBIDOR DE LIPASA Y UN ESTER DE ACIDO GRASC DE SACAROSA”,
El objeto de la presente solicitud de patente de invencion consiste en:
Reivindicaciones 1- 20: Composicionas que contienen Orlistat.

E! problema planteado en esta solicitud es la necesidad de una composicidn de

inhibidor de lipasas cuya efectividad no dependa de |a clase de alimento ingerido v
tenga menos efectos sscundarios (folio 38).

Exp, 2003 108 075 - Concasion
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Para solucionar este problema técnico Ja solicitud en estudio proporciana una
composicién gue contiene Orlistat.

IPC: AB1K 314437
Da la solicitud de Patente
Descripeidn (articulo 28 D. 486)

La descripciton cumple con los reguisitos de claridad de acuerdo con el articulo 28
de la D, 486.

Reivindicaciches {articwio 30 D 4886)

Posterior a las modificaciones realizadas bor el solicitante, se encuentra gue el
capltulo relvindicatorio defing, es clare y concise y ademas esia o suficientemente
sustentado por |a descripeién, Por 1o anterior, 1as reivindicaciones si cumplen con
el art. 30 de la Decisidn 4B86.

Excepcidn a la patentabilidad {artfcufo 20 D486 fiteral a)-¢))

Una vez realizadas las modificaciones al capitulo reivindicatorio, segin los
requerimientos realizados en el art. 45, ya no existen reivindicaciones exceptuadas
de patentabilidad, y por o tante el objeto de la solicitud no se encuentra dentro del
alcance de las excepciones.

Por lo anterior, las reivindicacionas cumpleti con el articulo 20 de la D. 488.
Analigis de la Oposicion (arffcuio 43 0. 486)

Después de ia lectura de los argumentos presentados por el sefior José Luis
Reyes, asi como de la respuesta por parte del solicitante se concluye |o siguisnte:

Las oposiciones presentadas por el Dr. Reyes se fundamentan en que los
inhibidores de lipasa como orlistat son conocidos desde 1985, asi como sus
formujaciones son conocidas desde antes de (2 fecha de prioridad de la presente
solicitud y gue los ésteres de Acido graso de sacarosa son conocidos en &l estado
de |la técnica. De otra pane argumeanta que las compasicicnes gque se rewvindican
son anticipadas por el documento WO 00/08122 que revelan compasiciones de
orlistat, emulsificantes como ésteres de acidos grasos de sacarosa y otros
excipientes, tambian cita el documento WO 01/18378 que ensefia composiciones
de inhibidor de lipasa ¥ un éster de dcido graso de polio! (azucares]. Finalmente
dice que e procedimiento reivindicado es indeterminado vy <due hay
reivindicaciones de uso y de método de tratamiente.

El solicitante argumenta en su respuesta a las oposiciones que primerc & hicieron
meodificaciones a! capitulo reivindicatorio y segundo el opositor ng ha sido capaz
de identificar el problema tecnico a resolver y que ha cometido grandes etrorgs de
apreciacion y que hay incongruencias en e| planteamiento de falta de novedad. A
cantinuacion explica que hay diferencias entre lag composiciones plateadas en
WO 0009122 ya que ésta solo se relaciona con un &ster de acido graso, mientras
la presente solicitud revela mezcla de éstos; en cuando al documente WO
01/18378 dice gue éste no revela ningln ejemplo especifico que caiga bajo las
reivindicaciohes de [a presente soficitud. Finalmente dice que & capitulo

Exp. 2003 106 075 = Concasidn
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reivindicatoric presentado (folios 176-180} supera las objeciones del opositor,
debido a que ho contiene reivindicaciones de uso.

Teniendo en cuenta lo anterior, si bien en el Oficio 8524 de 13.07.07 se tuvieron
en cuenta los documentos citados por la oposicidn para la evaluacién del nivel
inventivo, vale la pena aclarar gue como respuesta a dicho Oficio, el solicitante
presenta un nuevo capitulo reivindicatorio (folios 187-200}, en donde s& restringid
dentro del contenide de la composicidn a mongéster de sacarosa de acide graso,
{ya que los documentos citados por la oposicion describen composiciones de
orlistat en donde se utilizan poligsferes de sacarosa de acido grase), hacienda que
dichos documentas ya no sean relevantes para objetar el nivel inventivo de la
presente solicitud; ademas en su respuesta el solicitante explica las ventajas de la
wiilizacion del monoéster de sacarpsa dentro de composiciones que contienen
orlistat ( ver giemplos 1, 11 y 13), en donde se demuestra que la utilizacion del
monoéster de sacarosa soluciona el problema de efectividad del orlistat que
presentaban las composiciones conocidas en el estado de 1a téenica.

En conclusidn, el nuevo capitule rejvindicatorio presentads ya no se ve afectado
por los decumentos WO DO/5122 v WO 01719378 adjuntades con las oposiciones
presentadas y, por lo tanto dichos documentos no son relevantes para el estudio
del nivel inventivo de |a presente solicitud.

Deaterminacion del Estado de la Técnlca

La fecha gue se ha tenideo en cuenta para determinar ¢l estado de |la técnica es:
06.06.2001

Consultadas las bases de datos con gue cuenta la oficina y las otras fuentes
utilizadas para determinar &l estado de Ia técnica y habiéndose subsanado las
objeciones realizadas en el anterior concepte técnico 1512, no se enconttd
documento alguno gue afecte &l objeto de la solicitud.

Analisis de patentabilidad {articulo 14 D486)

Novedad (articulo 16 D, 485)

Se reivindica una compesician farmaceutica que comprende orlistat, un éster de
acido graso de sacarpsa en donde el éster de Acido graso de sacarcsa es un
monoester, y opcionalmente uho © mas excipientes farmacéuticamente
aceptables, en donde dicho moncéster es seleccionada entre sacarosalaurato,
sacarosamiristato, sacarosapalmitato, sacarosaestearato, sacarosaraguidonafo y
sacarosabehanato.” (f. 226)

No se encontrd dentro del estado de |a técnica, documenta alguna que evidenciara
la existencia de la invencidn para el momento de la presentacién pricritaria,

Por tal razén las reivindicaciones 1 a 20 folios 226 a 228 son novedosas segun lo
estipulado en el articule 18 de la Decision 486.

Nivel Inventive {articulo 18 D486)

Las reivindicaciones estudiadas corresponden del numeral 1 a 20 contenidas los
folios 226 a 228,

Exp. 2003 106 975 - Concesion
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Aungue los docurnentos citados en los anteriores requerimientos intentan resolver
el problema técnico planteado inicialmente en la solicitud, se aceptan los
argumentos del solicitante por cuanto la nueva composicion s$e encuentra fuera del
alcance cCitado en el documento D y D2. Debide a que la descripcién demuestra
el efecto de (3 composicién reclamada y a que no existia evidencia para un téenico
medio versado en la materia de que las formulaciones de Orlistat con monoésteres
de acidos grasos de sacarosa lograran minimizar sustancialmente la dependencia
de la comida del Orlistat.

Por consiguiente se concluye que la presente solicitud  tiene nivel inventivo de
acuerdo a lo estipulado en el art. 18 de la Decisidn 485 de la Comisidn de la
Comunidad Andina.

Aplicacion industrial fartfetdo 19 D 486)

Las reivindicaciones estudiadas corresponden de |a nimero 1 a la 20 contenidas
en los foliog 226 a 228,

La presente invencion si tiene Aplicacién Industrial ya que su objeto puede ser
aplicado en |a industria de farmacéuticos

Conclusidén

En consecuencia y per tode 1o expuesto anteriormente, se recomienda Conceder
las reivindicaciones: 1 a 20 (folios: 226 a 228) con el titulo “Composiciones

farmacéuticas que comprenden Orlistat como un inhibidor de lipasa y un
monoéster de dcido graso de sacarosa”.

Bogota, D.C.,

CONCEPTO TECNICO EXAMINADOR TECNICO
No. 4088 , Codigo No. 202082

Exp 2003108 075 - Concesidn
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oz aviso o NoTIFicacion Industria y Comercio
SUPERINTENDENCIA

CORREOQ CERTIFICADO

Radlcaciéon :  3-10B07S- 2040 Fecha: 2011-02-24 094411
Trémile : 11 PATENTEIYI

Eventx | 379 FASENACIONALN

Actuasldn @ 432 COMUNIGCACTOADM

Destinatariy : JOSE LUIS REYES YILLAMIZAR Folicg 1

JOSE LUIS REYES VILLAMIZAR !
CARRERA 17 NC 88 - 23 OF 205
BOGOTAD.C.

Sefior (a) (¢s) ] N 5\

Referencia RESQOUUZION : Q570

Fecha : 23/02/2011

Expediente : 3-106075

Tramite : 11 PCT-PATENTE DE INVENCICGN CAFITULOS T Y I
Evento : 379 FASE NACIONAL INCLUIDO CARITULO I
Actuacion : 432 COMUNICACION ACTO ADMINISTRATIVO

Comedidamente le solicita presemtarse & sste Despache ubicade eh Ja Carrera 13 No. 27 -
00 Piso Tercero (3), de la ciudad de Bogota D.C., dentra del término de cinco (5) dias
habiles contados a partir del envic de la presente citacion, en horario de 8:00 am. a 4:30
p.m. jornada continua, con el fin de notificarle personalmente el contenido de la resolucion
de la referencia proferida dentro del expediente tramitade con el ndmero de radicacion
citado en el asunto.

De no hacerse presente en &l término indicado anteriormente, 1a providencia en mencién se
notificard por adicto, el cual se fijard por el término de diez {10) dias en &l Centro de
Documentacidn & Informacian.

Para su comedidad el texto completo de Ja resolucion se encontrard disponible en la pagina
web de 'a Entidad desde el dia habil siguiente al de su notificacion, la cual podra ser
consultada desde un computador con acceso a Intemet, en la pagina www.sic.gov.co, con ¢l
nimero de resolucidn a través de la opcién trdmites y servicios - de caracter general
transversaf - consulta actos administrativos y providencias.

En caso de que se haya notificado, haga caso omiso de este aviso.

Secretaria General
SUFER'NTENDENCIA DE INDUSTRIA Y COMERCIO

&ede Contra: Carara 13 Mo, 27-04} pigog 3. 5, T y 10 PEX: $870000
&) conlastar faver indigua 8l numears da Sada CAN: Ay Comera 5 Mo, 26 5510t 2 Tal 588007
radicacion condignada an el ligkar Call Centar 5513240 . Linea 018000910165
ek wirw sic.gov.co aamail info@zic gov. oo
Bogatd 0.0 Gabembia
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102 AVISO DE NoTIFIcacion Hidustria y Comercio
CORREO CERTIFICADG “VYFPERINTENDENCIA

Radicecidn : 3106075 -19-0 Fecha: 2041-02-24 (5:48:11
Trambta 1% PATEMTEIYI

Evanto : 379 FASENACIONALI

Actyacitn : 432 COMUNICACTOADM

Dextinatarlo ; ALIGIA LLOREDA RICAURTE Follog 4

Sefiar (a) (es)

ALICIA LLOREDA RICAURTE
CALLE72ND.B-83PI2O 5
BOGOTAD.C.

Referancia RESOLUCION : 957

Fecha : 230272011

Expediente : 3-106075

Tramite : 11 PCT-PATENTE DE INVENCION CAPITULOS 1Y Il
Evenio : 379 FASE NACIONAL INCLIHDO CAPITLILD )
Actuacion : 432 COMUNICACION ACTO ADMINISTRATIVO

Comedidamente le solicilo presentarse a este Despachg ubicado en la Carrera 13 No. 27 -
00 Piso Tercera {3}, de la ciudad de Bogota D.C., dentro del térming de cinto (5) dias
habiles contados a partir del envio de 1a presente citacion, en horaric de 8:00 am. a 4:30
p.m. jornada continua, con el fin de notificarie personaimente el contenido de la resolucion
de la referencia proferida dentro del expediente tramitado con el numero de radicacidn
citado en el asunfo.

Dg no hacerse presente en e) térming indicado anteriormente, la providencia en mencién se
nofificard por edicto, el cual se fijard por el término de diez (10} dias en el Centro de
Documentacion e Informacién.

Para su comadidad el texte completc de la resolucién se enconirar disponible en la pagina
web de la Enlidad desde e! dia habil siguiente al de su netificacion, la cual podra ser
consultada desde un computador con acceso a Internet, en la pagina www sic.gov.co, con el
nimero de resolucién a fravés de la opcidn tramites y servicios - de caracter general
transversal - consulta actos administrativos y providencias.

En caso de que se haya notificado, haga case omiso de este aviso,

Secraetaria General
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Sade Canlry; Garera 13 Mo, 27-00 pigas 3, 5, 7 ¥ 10 PBX: 5470000
Al contestar favar indique al nimere de Seds GAN; Av. Carrera 50 Na. 26-55 Int. 2 Tel 5860070
radiacian congignado sn al sticker Gall Canfar §5 63240 | Linsd Q18000-510185
Web: wenw, sicov.co e-rmail; info@sic.gov.ee
Eogotd 0.2, Colombia



REYES & REYES
Seitor {a}

Director (@) de la Divisién de Nuevas Creaciones
Superintendencia de Industria y Comercio

E. S. D.

Ref.: Resolucién . 9570
Fetha 2310212011
Expediente No. . 03-106075

Yo JOSE LUIS REYES VILLAMIZAR, identificade come aparece al pie de mi firma,
autorizo al sefor BLADIMIR GOMEZ identificado con C.C. Ne.79.863.081 de
Bogotd, para que en mi nombre se notifique de Ja resolycion enunciada en Ia

referencia,

Atentameante,

JOSE LUIS REYES VILLAMIZAR
C.C. No. 79.152.473 de Usaquén
T.P. No. 44655 def C.S. de ia Jud.
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Industria y Comercio

SUPERINTENDENCIA

REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RESOLUCION No. :
Por fa cual se otorga uha patente de invencian

CERTIFICADO No.
Rad. PCT/ 03-106075

EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO

en ejercicio de sus facultadas legales, en especial de Jas conferidas en e! numeral 38 del

articulc 3* del Decrete 1687 de 2010, y

CONSIDERANDO:

PRIMEROQ: Que mediante escrito radicado en esta Superintendencia el dia 02 de diciembre
de 2003 con el N* 03108075-00000000, la doctora Alicia Lloreda Ricaurte, en su calidad de
apodsrada de F. Hoffrmann - La Roche AG, presentd ia solicitud de patente de invencion
titulada "COMPOSICION FARMACEUTICA QUE COMPRENDE UN INHIBIDOR DE LIPASA
Y UN ESTER DE ACIDO GRASD DE SACAROSA" correspondiente a la solicitud
internacional PCT/EP 02/05889 de fecha 29 de mayo de 2002, para gue $e iniciara la fase
nacional en virtud del Tratado de Cooperacion en Materia de Patentes (FCT),

SEGUNDQ: Que el extracte de esta solicitud fue publicado en la Gaceta de la Propiedad
Industriai N° 554 del 29 de julio de 2005, habiéndose presentado oposicién por parte de la
sociedad Tecnoquimicas 8.A., representada legalmente por su apoderado doctor Joseé Luis
Reyes Villamizar, oposicidn que una vez fue estudiada por el Despacho, no desvirtud la
patentabilidad del objeto en estudio como se analizara mas adelante.

TERCERO: Que realizado el examen de fondo mediante Oficio N° 8757 y notificado por
fijacion en lista 2l 08 de julio de 2010 se requinid al solicitante en los términas del articulo 45
de |la Decision 486 de la Comision de la Comunidad Andina, para que presentara respuesta
a las observaciones de caracter técnico visiples a folios 229 a 233 del cuademo
administrativo, relacionadas con la patentabilidad o cumplimiento de los requisitos
establecidos por esta Decision, para la concesién de |a patente.

CUARTO: Que el sclicitante mediante escrito radicado bajo €l nomero 03-108075-00017-
D0C0 del 01 de octubre de 2010 respondié opartunaments el requerimiento formulado, y
presentt las aclaraciones correspondientes en relacién con las observaciones caracter

tecnico efectuadas en el examen de fondo.
Analisis de la oposicion presentada por |a sociedad Tecnoquimicas S.A.

La oposicion presentada por el doctor José Luis Reyes Villamizar se fundamenta &n el
hecho de que ios inhibidores de lipasa como orlistat, son conocidos desde el afio 1885, al

igual que sus formulaciones son conocidas desde antes de ia facha de prioridad de la
Y
Paging 1de 4 Sede Centro: Carmra 13 No. 27-00 Pisgs 34, By 10,
Seda CAM: by, Carrera B0 MNa. 27.55 , Int. 2,
Cenmutadores; SEFA000 ¥ SAR0234
Fax 5870284, Linea 0180000-810165

Web: www.Sicgov.co -mail nfpieicgov.ca
Bogota OL.C. - Colomiiag
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Industria y Comercio

SUPERINTENDENCIA
REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIOQ

RESOLUCION No.
Por la cual se otorga una patente de invencion

CERTIFICADC No.
Rad. PCT/ 03-106075

presente solicitud, lo mismo ocurre con los ésteres de acido graso de sacarosa, gue
también son conccides en el estado de la técnica.

Argumenta el opositor que las composiciones que se reivindican son anticipadas por &l
documento WQ 00/08122, que revela compuasiciones de orlistat, emulsificantes como
esteres de acidos grasos de sacarosa y otros excipientes, tambign cita como referencia el
documento WO 01/18378, que ensefia composiciones de inhibidor de lipasay un éster de
acido graso de policl (aziicares). Finalmente dice gue el procedimiento reivindicado es
indeterminadeo y que hay reivingicaciones de uso y de método de tratamiento.

Por su parte, el solicitante argumenta en su respuesta que se hicieroh modificaciones al
capituto reivindicatorio, que &l opositor no ha identificado &| problema técnico a resolver y
que se presentan errores de apreciacion e incongruencias en el planteamiento de falta de
novedad de la solicitud. Explica que hay diferencias entre las composiciones plaleadas en
la anterioridad WO 00/09122, por cuanto ésta solo s& relaciona con un éster de acido
graso, mientras que la presente solicitud revela mezcla de éstos.

En cuande al documente WO 01/19378, sepala que este no revela ningdn ejemplo
especifico descrito en ei capltulo reivindicatorio de la presente solicitud. Finalmente dice
gue &l capitulo reivindicatorio presentado (Fls. 176 a 180) supera las objeciones del
opositor, debido a que no contiene reivindicaciones de uso.

Teniendo en ¢uenta lo anterior, si bien en el Oficio 8524 de| 13 de julic de 2007 se tuvieror
en cuenta los documentos citades por |a oposicién para la evaluacién del nivel inventive,
vale la pena aclarar que como respuesta a dicho Oficio, & solicitants presenta un nuevo
capitulo reivindicatorio, en donde se resiringe dentro del contenido de |a composicion a
monpéster de sacarosa de &cido graso, {tenlendo en cuenta que Jos documentos citados
por la oposicion describen composiciones de orlistat en donde se ulilizan poliésteres de
sacarosa de acido grase), haciendo que dichos documentos ya no sean relevantes para
objetar el nivel inventivo de la presente solicitud, ademas en su respuesta el salicitante
explica las ventajas de la utilizacion del monoéster de sacarosa dentro de composiciones
gue contienen orlistat { Ejemplos 1, 11y 13), en donde se demuestra que la utiiizacion del
monoester de sacarosa, scluciona el problema de efectividad de!l orlistat gue presentaban
las compesicionas conocidas en el estado de |a téenica.

En conclusién, &l nuevo capitulo reivindicalorio presentado ya no se ve afectado por los
documentos WO 00/8122 y WO 01/18378 adjuntados con la oposicidn presentada y, por
lo tanto dichos documentos no son relevantes para el estudio del nivel inventivo de la

presente solicitud. N
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Industria y Comercio

SUPERINTENDENCIA

REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RESOLUCION No. ‘
Por fa cual se otorga una patente de invencion

CERTIFICADC No.

Rad. PCT/ 03-1068075

QUINTO: Queen virlud de ko dispuesto en el articulo 14 de la Decision 486 expedida porila
Comision de ia Comunidad Andina ‘fJos pafses mismbros oforgardn patentes para las
invenciones. sean de producto o de procedimiento, en todos Jos campos de la tecnologfa,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacidn

industrial "

. SEXTO: Que en el presente caso las reivindicaciones 1 a 20 contenidas en los folics 226 a
228 cumplen los requisitos indicados en gl considerando anterior ¥, en consecuencia, este
Despacho encuentra procedente conceder para las mismas la patente solicitada.

SEPTIMO: Que de acuerdo con el objeto concedido se medifica el titulo de la invencién, el
cual quedara de la siguiente manera: “COMPQOSICIONES FARMACEUTICAS QUE
COMPRENDEN ORLISTAT COMO UN INHIBIDOR DE LIFASA Y UN MONOESTER DE

ACIDO GRASO DE SACAROSA™

RESUELVE:

ARTICULO PRIMERO: Oforgar patente de invencidn a la solicitud gue entrd en fase
nacional en virtud de! Tratado de Cooperacion en Materia de Patentes (PCT), para la

creacion titulada:

@ ' COMPOSICIONES FARMACEUTICAS QUE COMPRENDEN ORLISTAT COMO UN
INHIBIDOR DE LIPASA Y UN MONOESTER DE ACIDO GRASO DE SACAROSA *

Clasificacién IPC: A 61 K 31/437.
Reivindicaciones: 1 a 20 Folios: 226 a 228.
Titular: F. HOFFMANN — LA ROCHE AG.
Domicilic: Basifea, Suiza.

Inventores: Karsten Maeder, Rainer Eugen Martin, Susanne Raab, Lukas Chrisioph
Scheibler, Thomas Schindier v Marco Schroeder,
Prioridad N°; EPC (01113783.2 Fecha: 06 de junio de 2001.

Solicitud internacional N°: PCT/EF 02/0588% Fecha: 29 de mayo de 2002.
)
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Industria y Conyg_rc_l |

SUPERINTENDENCHA
REPUBLICA DE COLOMBIA

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RESOLUCION No.
Por fa cusal se olorga tng palente de fnvencion

CERTIFICADQO No.

Rad. PCT/ 03-1086075
Vigente desde. 29 de msyo de 2002 Hasta; 29 de mayo de 2022

ARTICULO SEGIINDO: E! titular tendra los derechos y fas obiigaciones establacidos en {a
Decision 488 de 1a Comision de la Camunidad Andina y e las derngs disposiciones legaies
vigentes sobie propiedad industia, precisande que para mantener vigente a palente se
deberd cancelar la tasa anual de mantenimiento, conforme lo dispone el articulo 80 da la
referida nofma comunitaria.

ARTICULO TERCERQ: Entragar al titular copia auténtica de esta resolucion y af certificado
de patenie, previas las anotaciongs en los libros de ragistro.

ARTICULD CUARTO: Notificar personalmente & contenido de 1a presente resolucian a la
doctora Alicia Lioreda Ricaurte, en su calidad de apoderada de F. Heffrann - La Roche AG,
y al doctor José Luis Reyes Villamizar, en su calidad de apoderada de Techogquimicas S.A,
sociedad opositora, 0 a quienes hagan sus vecss, enfregandoles copia de la misma,
advirtieéhdoies que contra eila procede el recurso de reposicion ante ef Superintendente de
Industria y Carmercio, det cual podrén hacer uso al momento de la notificacian personal o
dentro de 105 5 dias habiles siguientes a ella.

NOTIFIQUESE ¥ CUMPLASE
Dada en Bogota, D.C., a los

L SUPERINTENDENTE DE INDUSTRIA Y COMERCIO,
/

JOSE MIGUEL DEILA CALLE RESTREPO
Cacfara {?i
ALICIA LLOREDA RICAURTE
Cafle T2N* 5~ 83, Pisa 5,
Sagota 0.5,

i

JOSE LUIS REYES VILLAMIZAR
Carcara 17 MY B8 — 23, OF, 208,
Bugota D.C.

v iayal

Sede Cenivo: Carere 13 No. 27-00 Plaog 3.4, 5 v 12,
Sede CAM: Ay Carcera 50 0o, 27-56  Inl. 3.
Contriadanas: SRTOM00 ¢ SERONZ 4
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