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SUPERINTENDENTE DE INDUSTRIA Y COMERCI
E. 8. D.
REF: Expediente 02-076-431
TITULO SOLICITADO: “NUEVO SISTEMA AUTOEMULSIFICANTE PARA
LIBERACION DE MEDICAMENTO"
PUBLICACION: Gaceta 331 de 29-08-2003 nimero de publicacién
1533 SWEDBUTIRIA ¥ CONERCIS — "
Ihlhemu 1 ORO79431  00DDOLOS Falins: IS
SOLICITANTE: Astra Zeneca AB Fecha (W): 2004-02-24 15:25:18
Trasite
APODERADO: Joos Antonio Lioreda s 80 I & kB kinds
TRAMITE: Sustentacién de Oposicién

JOSE LUIS REYES VILLAMIZAR, identificado como aparece al pie de mi firma,
reconocido apoderado del opositor en el trdmite de la referencia, estando dentro
de los términos de la prérroga solicitada, por medio del presenta escrito me
permito ratificar y sustentar los argumentos del escrito principal de oposicién,
también radicado dentro del plazo de ley ante esa entidad.

. RATIFICACION

Reitero a su Despacho la solicitud de negar el beneficio patentario para la totalidad
de las reivindicaciones contenidas en el expediente en referencia, por los
argumentos que se axpanen a continuacion:

+ En cuanto al sistema autoemduisificants, este carece de novedad y nivel
inventivo por la publicacién US 5.893.858 de 30 de noviembre de 1988, que
revela como solucion pera mejorar la solubilidad y biodisponibilidad de
fdrmacos en general, una formulacién de excipientes en forma de sistema
autoemuisificante, basada en una emuisidn que contiene un aceite u otro
lipido, un tensicactivo y un tensiodctivo hidrofilto que es un alcohol.

P

Por tanto resulta cbvia la posibilidad de apiicar tal principio técnico a un grupo
de farmacos que segin la kteratura especializada y el propio solicitante,



presenta conocidos problemas de solubilidad, para lo cual se plantsa el empleo
de una formulacién de excipientes en forma de sistema autoemuisificante que
mejore la biodisponibilidad de farmacos poco solubles

En cuanto a la formacién de sistemas autosmuisificantes en medio acuoeo, a
anterioridad PCT WO88/44584 de 10 de septiembre de 19989 revela el empleo
de pre-concentrados para emuision para lograr formulaciones biodisponibles
sobre principios poco solubles, para este caso las ciclosporinas, en presencia
de los mismos grupos de excipientes y transportadores empieados en la
solicitud colombiana en curso.

De Ia miama forma, la patente US 5.980.939 de 9 de noviembre de 1989 reveia
una composicién farmacéutica que contiene ciclosparing, un aceite y uno
més tensioactivos, la cual presenta la propledad de lograr la disolucion de
dicha formulacién en medio acuoeo, en particular en fiuidos gastrointestinales
artificiales para formar un autoemuisificante.

El efecto anteriormente descrito es el mismo pretendido por ia solicitud que nos
ocupa, en tanto una y otra pueden ejercer su accién en medio acuoso -en
particular en los fluidos gastrointestinales dada la accién y el efecto de los
excipientes en un sistema autoemulsificante, en consecuencia, la solicitud
colombiana carece de nivel inventivo puesto que io revelado en ella pertenece
al estado del arte anterior.

Si de hablar de la existencia de formulaciones para administracion oral que
comprenden NSAIDs y PPls, en donde los PPls estdn entéricaments
recubiertos se trata, cito la PCTANO97/25084, a través de la cual se revela una
forma farmacéutica de dosificacion oral preferida en forma de tabletas o
céipsulas, que comprende un PPl sensible al dcido y uno o més NSAIDs,
estando el primer componente y la formulacién entéricamente recubiertos, y
cuya utiidad es el tratamienio de los efectos gastrointestinales adversos
ocasionados por tratamientos con NSAIDs.

Es obvio que esta publicacion anticipa la posibilidad de formular composiciones
farmacéuticas para administracién oral, simultanea o secuencial de las mismes
dos familias que se emplean en la soficitud que nos ocupa, esto es, de NSAIDs
y PPls, con el propésito de lograr el mismo efecto que ahora se presenta como
novedoso. Por lo tanto, lo anteriorments trascrito Reva a concluir que lo
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pretendido por la solicitud colombiana pertenece ai estado de la técnica y
carece de nivel inventivo.

e La patente US 5.417.980 de 23 de mayo de 1995, revela el empleo combinado
de cantidades efectivas de NSAIDs e inhibidores de bombas de protones —
PPis-, en una misma combinacién farmacéutica, para el tratamiento simultineo
del dolor y la indigeatién ocasionadas por el exceso en la ingestién de comida y
bebida. Por tanto, queda una vez més demostrado que la existencia de
formuiaciones combinadas de NSAIDs y PPls para el tratamiento del dolor y
desordenes gastrointestinales carece de nivel inventivo si se tiene en cuenta
los documentos anteriorments mencionados.

8 INE:

Llamo la atencién al despacho a io revelado en el articulo “Self-Emulsifying Drug
Delivery Systems (SEDDS)"*, donde el autor hace una revisién que proporciona un
breve resumen de las formulaciones de sistemas autcemulsificantes de liberacién
de farmacos, su composicion, biodisponibilidad y mecanismos de auto-

Como es sabido, uno de los problemas més persistentes para ios formuladores ha
sido el encontrar méiodos que mejoren la biodisponibiidad de férmacos
pabrements solubles en agua ya que su escasa 0 nula solubilidad en ésta, pueden
llevar a una incompieta y emética absorcién. Es por esto que se han desamollado
distintos métodos cuyo fin es vencer estos problemas, entre ellos se encuentra la
incorporacién de compuestos activos lipofilicos pobremente soiubles en agua
dentro de vehiculos de lipidos inertes tai como aceites, dispersiones surfactantes,
formulaciones autoemuigificantes y liposomas.

Entre estos se destaca el método de incorporacion dei férmaco dentro de un
liquido autosmulsificante con io cual 2 emuisificacién para formar la emulsién
aceite en agua {(o/w) ocume espontdneamente cuando se mezcia con agua. La
formulacién de férmacos de la manera descrita anteriormente, representa una

! Review Article "Seif-Emulsifying Drug Delivery Systems (SEDDS): A Review. Sojan Jose and P.
K. Kulkam. J.8.8. College of Pharmacy, S. S. Nagar, Mysore -16. Aceptado el 12 de junio de 2002.
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posible altemativa a las iabletas y cépsulas ya que ol sistema puede
autoemuisificarse con el contenido del estdmago, y consecuentements, el férmaco
puede ser répidamente desalojado del estdmago y distribuido en finas gotitas por
todo el tracto Gastrointestinal.

De otro lado, la publicacién intemacional WO 00/16744 del 30 de marzo de 2000 y
con prioridades anteriores a la facha de prioridad de la prasente solicitud, revela
una nueva preparacién en solucidn que contiene Prostaglandina E1 peara el
tratamiento de la disfuncién eréctil, la cual es preperada a partir de una forma de
Preconcentrado para emulsién, que tiene la propiedad de ser fécimente
emulsificada o dispersada por ella misma y cuyo sistema se llama SEDDS o
Sistema autoemulsificants de liberacion de férmacos, el cual es preparado por
dispersién o disolucién de un fAirmaco en una mezcla de aceite, surfactante y co-
surfactants.

En consecuencia, la composicion farmacéutica para administracion oral en forma
de un pre-concentrado en emulsién que comprende: i} uno o més AINE (s)
liberadores de ON; H) uno 0 més tensioactivoe; iii) y opcionaimente un aceite o
grasa semi-sdlida adicional que forma una emulsion aceite en agua (o/w) in-situ al
entrar en contacto con loa fluidos gastrointestinales revelada en la solicitud
colombiana 02-079-431 carece de nivel inventivo y no se traduce en ningun
avance sorprendents pussto que el desarrolio de este tipo de formulacionee ee
ampilamente divuigado en la literatura cientifica desde los aflos ochenta -como
consta en la bibliografia comespondiente al articulo “Sef-Emulsifying Drug Delivery
Systems (SEDDS)- y en el contenido del mismo, y en lo revelado el la publicacién
intemacionat WO00/168744.

Por lo tanto, ruego sea negada la solicitud en cuestibn y como consecuencia de
elio, se ordene el archivo del expedients debido al evidents incumplimiento de lo
dispuesto en los articulos 14, 15, 16, 18 y 20 de la Declsién 486 de 2000.

Ademés de las solicitadas en o escrito de oposicién, y de aquellas que
oﬂdosamonhcomidemeldaepadw.mgoqueaah_nganwmhluha
siguientss:
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3.1. Copie del articulo *Self-Emulsitying Drug Delivery Systems (SEDDS): A 143
Review. Sojan Jose and P. K. Kulkami. J.S.S. Coliege of Pharmacy, S. S.
Nagaer, Mysore -15. WPE - Indian Journal of Pharmaceutical Education.
Aceptado el 12 de junio de 2002.

3.2. Primaera pagina de la publicacion intemacional WO 00/16744.
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BSTRACT

everal methods are used to improve the
io-availability of water-soluble drugs
sing inert lipid vehicles such as oils,
urfactant dispersions, self-emulsifying
rmulations and liposomes. The purpose
f this review is to provide a brief out line
f the formulation of self-emulsifying drug|
elivery system, which upon dilution

rms emulsions of oil in water type. The
iopharmaceutical aspects of SEDDS upo
ngestion into the GIT are considered. The
se of emulsification could be associated
ith the ease by which water penetrates
nto the various liquid crystalline or gel
hases formed on the surface of the
roplet. Physical characterization of
EDDS should be carried out with particle
ize analysis and spontaneity of
mulsification. This review describes
EDDS as one of the important
pproaches to over come the formulation
ifficulties of potent lipophilic drugs.

NTRODUCTION

he oral route Is the preferred route for
hronic drug therapy. One of the most
ersistent problems faced by the
rmulation scientists has been to find
ethods of improving the bioavailability
f poorly water-soluble drugs. As a drug
ust almost invariably be in solution
ithin the gastrointestinal tract before it
n cross the GI mucosa, poor water
olubility may lead to incomplete and
rratic absorption. Several methods are
sed to overcome these problems, such

s Incorporation of the lipophilic, poorly
ater-soluble active component into inert
ipid vehicles such as olls, surfactant
ispersions, self- emulsifying
rmulations1-4 and liposomes. Among
hese, an important method is to -
ncorporate the drug into a self-
mulsifying liquid, whereby emulsification
form oil in water (o/w) emulsion occurs
pontaneously on mixing with water.
‘ormulation of drugs in this manner
presents a possible altermnative to

blets and capsules as the system may
e expected to self emulsify in the

Corresponding Author

ntents of the stomach. Consequently, the dru
ay be rapidly emptied from the stomach and
istributed in fine droplet form throughout the

I tract. Usually, these droplets are negatively
harged. This would theoretically confer the
dvantage of a large surface area from which
issolution may occur as well as a reduction In
he irritation caused by prolonged direct contact
een drugs in conventional dosage forms

nd the gut wall2. Recently, it is proved that the
bsorptive cells, as well as the other cells in the
y are negatively charged with respect to the
ucosal solution in the lumen5. It was shown

he caco-2- monolayer and the mucosal surface
f the everted rat intestine. Positively charged
rmulations differ from negatively charged
rmulations with respect to their interaction
ith biological component in the GI
nvironment6-7. Positively charged droplets
hould be attracted to the negatively charged
hyslological compounds naturally occurring in
he lumen.

rger droplets (few microns in size range) are
ess neutralized by mucin solutions of different
ncentrations than smaller droplets (sub

icron size range). A similar behavior was
bserved in different SEDDS which, upon
queous dilution, resuited in positively charged
arse or fine emulsions, or microemulsions.
hus the droplets size/ bioavailability correlation
s much more complex in positively charged
rmulations.

EDDS comprises of an oil component and a
urfactant, (the oil component comprises an oily
rrier and optionally, a lipophilic oily fatty
Icohol) the oil in water emulsion which forms
pon dilution of the SEDDS with GI contents
ave oily droplets, which are either negatively o
itively charged.

he formulation of SEDDS is simple; involving
ncorporation of the drug into a suitable oil
urfactant mix until a clear solution Is formed.
his solution can be filled into soft or hard
elatin capsules.

(Table Of Coutents] [Vop] [Next]
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pmposition of SEDDS

Pouton revealed that the self-

emulsification process is specificl,8,9 to
he nature of the oll - surfactant pair. Thej
process depends on

1. Qils
2. The surfactant concentration and
oil/surfactant ratio
3. The temperature at which self-
emulsification occurs
A SEDDS conslists of
1. OILS

Both long and medium - chain
riglyceride olls with different degrees of
caturation have been used In the design
of SEDDS. Unmodified edible oils provide
he most natural basis for lipid vehides,
but their poor ability to dissolve large
amounts of hydrophobic drugs and their
plative difficulty in efficient seif-
prmulsification markedly reduced their use
n SEDDS. Modified or hydrolyzed
egetable oils have contributed widely to
he success of SEDDS owing to their
ormuiation and physiological
hadvantagesl0. Now a days, MCTs are
eplaced by novel semi-synthetic MCT
hich can be defined as amphiphilic
compounds exhibiting surfactant
properties’®

Il. SURFACTANTS

Non-lonic surfactants with relatively
igh HLB values are used in the design of
SEDDS. Eg: Ethoxylated polygilycolysed

glycerides, Tween-8010. They are
ponsiderably less toxic compared to ionic
j Burfactants, but they may cause
oderate reversible changes In intestinal
all permeability.1 The usual surfactant
roncentration in SEDDS required to form
Bnd maintain an emulsion state in the
IT ranged from 30 - 60% w/w of the
ormulation. The high HLB and
subsequent hydrophilicity of surfactants
2bs necessary for the immediate formation
of o/w droplets and/or rapid spreading of
he formulation in the aqueous
anvironment, providing a good
B Hispersing/self-emulsifying performance.
he surfactants are amphiphilic In nature,
1land they are usually able to dissolve and
Solubilize even relatively high quantities
pf the hydrophobic drug. The latter is of
prime importance in preventing
precipitation within the GI lumen and for

he prolonged existence

f the drug molecules in the solubie form, which
s vital for effective absorption,* !

iili. CO- SOLVENTS

Relatively high surfactant concentration
usually more than 30% w/w) is needed in order
o produce an effective SEDDS. Organic solvents
uitable for oral administration {(ethanol,
ropylene glycol, poly ethylene glycol) may help
dissolve large amounts of hydrophilic
urfactant or the drug in the lipid base. These
olvents sometimes play the role of the co-
urfactant in the microemulsion systems,
lthough alcohol-free self-emulsifying micro
mulsions have also been described in the
iterature.'®

rug Incorporation into SEDDS

e addition of drugs to SEDDS is very critical
ince the drug interferes with the process of self’
muisification to an extent usually by changing
he optimal oil/surfactant ratio. SEDDS
rformance alteration can be caused either by
locking charge movement through the system,
ia the direct complexation of the drug with

me mixture components through its
nteraction with the liquid crystalline phase,4,12
r by penetration into the surfactant interfaclal
onolayer.2, 4,13

ORMULATION OF SEDDS.

ne method of formulating SEDDS is to liquid fill
gelatin capsules, as this presents a simple
ethod of incorporating the surfactant-oil
ixture. Altemnatively, hard gelatin capsules

ay be used if a gelatin band is included to
revent leakage. However, in addition to
nsidering the most suitable oil-surfactant
ombination in terms of emulsion formation, it is
Iso necessary to consider the acceptability of
he components. Due to their favorable oral
xicity profiles, non-ionic surfactants such as
weens and glyceride-based oils such as Miglyol
nd Labrafil {polyoxyethylated oleic glycerides)
ave been studied. A major consideration in the
hoice of vehicle is the solubility of the drug;

nd the efficiency of self-emulsification may

ave to be compromised in order to allow the

sa of a soft gelatin capsule, which is of a
realistic size. Furthermore, problems such as the
hygroscopicity of the contents causing
dehydration of the gelatin shell or solute
migration into the shell must also be considered.
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3242
iys

or example, Craig et a“studied the
ncorporation of a poorly soluble
enzodiazepine derivative containing
brafit M 2125 CS, propylene glycol,
ween 80 and the drug in various ratios.
ese systems produced droplets in the
m range rather than the nm range, but
ere nevertheless chosen for study as
ore efficient emulsifying systems could
ot incorporate the drug In suitable
uantities.™

IOAVAILABILITY OF DRUGS FROM
EDDS

hile the considerations relating to the
rmulation of SEDDS are of clear
mportance in developing these systems
s viable dosage forms, it is equally
mportant to have some understanding of
k Wwhat happens to these systems on

ngestion. As most SEDDS are based on
riglycerides, it Is helpful to consider the
echanisms by which these materials are
bsorbed from the GI tract.

. The absorption of fats from the
astrointestinal tract

riglyceride molecules are fatty acid
sters of glycero! and have the general
tructure

CH,-0-CO-R!

CH-O-CO-R2

CH,-0-CO-R?

here R1-3 are saturated or unsaturated
Ikyl groups. The saturated fatty acids
mmonly found in the diet are long
hain, mainly palmitic and stearic (C16,
18), while the most common
nsaturated acid is oleic (C18, 1 double
nd) and linoleic (C18, 2 double bonds).
much smaller quantity of medium chain

e ester groups of the triglycerides are
rone to hydrolysis and this represents

¥ khe major initial route of metabolism
ithin the GI tract. On ingestion of the

me hydrolysis of the triglycerides may
ur in the stomach due to the presence
f gastric lipase, but the reaction Is not
xtensive and the major role of

riglycerides may also be present (C8-12).

¥ krigtycerides, the lipids enter the stomach.

he stomach in the digestion of fats is believed
o be one of emulsification of the fats via
echanical agitation. On entering the upper
ion of the small intestine, two processes
ur. The fat droplets are further emulsified by
he bile salts, monoglycerides, cholesterol,
ecithin and lysolecithin to produce droplets with
diameter of approximately 0.5-1 mm. Bile is
leased from the gall bladder under the
nfluence of the enzyme cholecistokinine {(CCK)
nd contains bile saits, bile pigments,
hospholipids and cholesterol. The triglyceride
roplets are then metabolized by pancreatic
ipase, an enzyme with a molecular weight of
pproximately 40,000. The enzyme is specific ta
he 1-and 3-ester linkages of the triglyceride
olecule, producing diglycerides (which are
urther metabolised), free fatty acids and 2-
onoglycerides, the last two contributing to the
igestion process as they themselves are
mulsifying agents.

he fatty acids are distributed between the
queous solution, the emulsion droplet and the
icelles, while the monoglycerides are
ncorporated into the micelles and are believed
swell the structure, allowing incorporation of
ther water-insoluble components such as
rtain vitamins. The micelles then diffuse
hrough the gut contents to the intestinal
ucosa, adjacent to which is an unstirred water
ayer. Incorporation into micelles facilitates this
iffusion process compared to the much larger
il droplets. Once in the intestinal mucosa, the
onoglycerides are resynthesised into
riglycerides and covered with a layer of
ipoprotein, cholesterol and phospholipid. The
sulting particles (known as chylomicrons) are
leased into lymphatic system. A smaller
roportion may also be incorporated into very
ow-density lipoproteins (VLDL). Short chain
atty acids may diffuse directly into the portal
upply, while longer chain acids (<12C) are
synthesised into triglycerides in the intestinal

iven the processes described above, it is
erhaps questionable whether drug absorption
rom SEDDS is simply a function of increased
issolution from the large surface area afforded
y the emulsion. Bates and Sequeiral5

mpared the absorption of griseofulvin from
mmercial tablets, a com oil emulsion
equivalent to 12g oil) and an

[Bagk] [Topl [Next|
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Bgueous suspension in humans. The
Authors found that the emulsion gave a
uch more rapid excretion of the
grisoefulvin metabolite,
desmethyligriseofulvin. The authors also
aported that the absorption enhancement
was considerably greater in emulsified oil
han in a comparable dose unemulsified
pil. The authors suggested that factors
such as the inhibition of gastric matility
aused by the presence of the lipid might
ave allowed more time for dissolution
and absorption of the drug. Aiternatively,
he presence of the emulsified oil may
ave stimulated blle secretion, which, for
he reasons described above, may have
mproved bioavailabllity. Both hypotheses
ere supported by the observation that
ncreasing the dose of oil to 12g caused
BN increase in the maximum excretion
ate and the cumulative total excreted up
0 6g oil. Similar dose-response profiles
ave been reported for decreases in
ntestinal motility and gail bladder
smptying16. Later hypotheses have
ncluded increased mucosal permeabillity
ia incorporation of lipids from mixed
icelles18 and enhanced mesenteric
ymph flow."’

3. Drug absorption from SEDDS

A number of studies have investigated the}
fects of drug incorporation into SEDDS,
pn bioavailability of drugs, particularly
closporin. This drug is available in oil-
based formulation [SandimmuneR]20
hich is composed of olive oil, alcohol and
abrafil in the ratios 40:18:42 and
closporin, in a concentration of
100mg/ml. This formuiation may be
described as self-emulsifying in that an
amulsion may be formed by mild
hglitation. Administration Involves gently
ixing the drug-containing oil with
several millilitres of a non-carbonated
iquid prior to administration, although
his is largely to disguise the taste of the
edication.19 Using conventional dosage
orms, absorption is slow and erratic,
hile the system described earlier showed|
ronsiderably enhanced absorption.?®

arr and Yalkowski showed the
mportance of the emulsion particle size

sing stirred and homogenised
SandimmuneR. By reducing the particle
kize from 4 mm to 2 mm, the whole blood
concentration taken 2 hours after
nerfusion increased from 0.906 mg/L to
1.51 mg/L. Furthermore, increasing the
ength of intestinal tissue over which
perfusion took place had little effect on
arug

bsorption, implying the presence of an
bsorption window along the intestine.

n a study by Charman et al,2 a SEDDS was
ompared to PEG 600. While the average
ercentage bioavailability was similar in both
ses, the reproducibility and Cmax value was
und to be higher for the SEDDS formulation.
e authors suggested that as the oil phase was
medium chain triglyceride (Neobee M5),
ymphatic uptake was unlikely to be enhanced,
ence the drug absorption may simply be a
unction of the increased surface area for
issolution provided by the emulsion. The
uthors also suggested that the presence of the
urfactant in the formulation (Tagat TO) might
lay a role in increasing the absorption of the
rug. This is a consideration that has received
mparatively little attention within this field

nd may be of considerable relevance to the
ptake process.

ECHANISM OF SELF-EMULSIFICATION

ccording to Reiss, self emulsification occurs,
hen the entropy change that favours
ispersion is greater than the energy required ta
ncrease the surface area of the dispersion.14
e free energy of a conventional emulsion
rmation is a direct function of the energy
uired to create a new surface between the
wo phases and can be described by the
quation D G=SNi p ri2s where D G is the free
nergy associated with the process (ignoring the
e energy of mixing), N is the number of
roplets of radius r and s represents the
nterfacial energy. With time, the two phases of
he emuision will tend to separate, in order to
duce the interfacial area, and subsequently,
he free energy of the systems. Therefore, the
mulsions resulting from aqueous dilution are
tabilized by conventional emulsifying agents,
hich form a monolayer around the emulsion
roplets, and hence, reduce the interfacial
nergy, as well as providing a barrier to
lescence.?!

method of quantitatively assessing the ease of
mulsification by monitoring the turbidity of the
il surfactant systems in a water stream, using
hosphated nonylphenocloxylate (PNE) and
hosphated fatty alcohol ethoxylate {PFF) in n-
exane was developed. The authors related
mulsification (expressed as the equilibration
lime) to the phase behaviour, and Indicated that
these
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Ixtures exists in liquid crystal and gel
phases in water, depending on the
pmposition and consequently they
glated phase behaviour to the
spontaneity of emulsification, with liquid
rystal forming compositions tending to
orm emulsions more readily and on this
basis they suggested that, the
emulsification process may be associated
ith the ease with which water
nenetrates the oil-water interface. With
he formation of liquid crystalline phases
asulting in swelling at the interface,
hereby resulting in greater ease of
amulsification.?

e correlation between the easa of

nil-surfactant water systems; using a
ange of pharmaceutically relevant
Ixtures was investigatad, and the
rorrelation was found to hold for some
but not all systems. For example, liquid

showed reasonable correlation between
iquid crystal formation and emulsion
prmation, while benzyl alcohol mixed

ith the same surfactants showed little
plationship between the two parameters.

he involvement of the liquid crystal
phase in the emulsion formation precess
was studied and concluded that the
specificity of surfactant combinations
pquired to aliow spontaneous
emulsification may be associated with a
inimization of the phase inversion
amperature, there by increasing the
pase of emulsification, which may also
axplain the empirical observation by Lin
at al. that there is an inverse relationship
between the ability of span-20/tween-20
ixes of varying ratios to solubilize water
And the particle size of emulsions formed
pntaining mineral oil i.e., those
rombinations of surfactants that showed
he greatest water solubilization also
asulted in emulsions with the iowest
particle size. 2

In case of self-emulsifying systems, the

s either very low, and positive, or

pccurs spontaneously.) 4 Emulsification
aquires very litle input energy, involves
destabilization through contraction of

D occur, it is necessary for the interfacial
structure to have no resistance to surface
Ehearing.24 In earlier work it was
Euggested

amulsification and the phase behaviour of|

paraffin, tween-80, and span-80 mixtures]

pe energy required to form the emulsiorw

ocal interfacial regions. For emulsification

egative (then, the emulsification process]

|

hat the ease of emulsification could be
pssociated with the ease by which water
penetrates Into the varous liquid crystal or gel
phases formed on the surface of the droplet’.

e addition of a binary mixture (0il/ non-ionic
Surfactant) to water results in interface
ormation between the oil and the aqueous-
ontinuous phases, followed by the
solubilization of water within the oil phase owing
[0 aqueous penetration through the interface,
hich occurs until the solubilization limit is
pached close to the interface.8 Further
aqueous penetration will result in the formation
pf the dispersed liquid crystalline phase. As the
pgueous penetration proceeds, eventually all
aterlals close to the interface will be liquid
rystal, the actual amount depending on the
Eurfactant concentration in the binary mixture
pnce formed, rapld penetration of water into the;
hqueous cores, aided by the gentle agitation of
he self emulsification process, causes interface
disruption and droplet formation. The high
Stability of these self- emulsified systems to
palesoance is considered to be due to the liquid
rystal interface surrounding the oil droplets.

A combination of particle size analysis and low
requency dielectric spectroscopy was used to
pxamine the self emulsifying propertles of a
Eeries of Imwitor 742 (@ mixture of mono-and
di-glycerides of capric and caprylic acids/tween
B80) systems which provided evidence that the
prmation of the emulsions may be associated
ith liquid crystal formation, although the
alationship was dearly complex.4 The presence
pf the drug may alter the emulsion
haracteristics, possibly by interacting with the
iquid crystalline phase.

he mechanism of self- emulsification is still a
romplex one but provides a useful basis for
rther study and debate.

EVALUATION OF SEDDS

Few methods have been proposed In the
iterature to characterize the self-emulsifying
performance. Visual assessment may provide
mportant information about the self-emulsifying
properties of the mixture and about the

psulting dispersion system14,25,26 although
ore objective criteria are required for efficient
EDDS evaluation and

[Back| [Top| [Nexi]
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mparison. Pouton proposed the
timation of the efficiency of self-
mulsification by evaluation of the rate of
mulsification and the particle size
istribution.14 He used turbidity
easurements to identify efficient self-
mulsifying systems by establishing
hether the dispersion reached
uilibrium rapidly and in a reproducible
ime. Shah et al,3 pointed out the role of
mulsion droplet polarity, in addition to
roplet size, as an important emulsion
haracteristic. The polarity of the oil
roplets is governed by the HLB, the chain
ength and degree of unsaturation of the
atty acid, the molecular weight of the
ydrophilic portion and the concentration
f the emulsifier. Size of the emulsion
roplet is considered to be a decisive
ctor in self- emuisification/dispersion
erformance, since it determines the rate
nd extent of drug release and
bsorption.3 Droplet/particle size is
sually established by the photon
rrelation spectroscopy (PCS)
ethod.3.25,27 Efficient emulsification
as arbitrarily defined by Shah et al.,, as a
ystem which produces mean emulsion
roplet diameter values of less than 5 mm
Further reduction of droplet size led to
he development of SEDDS capable of
orming thermodynamically stable,
sotropic, clear o/w dispersions.

sitively charged SEDDS recently
eveloped by Gershanik and Benita,25
ntroduced a new parameter for SEDDS
haracterization: the charge of the
ulting droplets. The emulsion droplets
sulting from the aqueous dilution of
nventional SEDDS formed by traditional
il/non-ionic surfactant blend carry some
egative charge, possibly provided by free
atty acids present in the mixture.
ncorporation of a small amount of a
tionic lipid, oleylamine [2.5-3%] into
uch a system reversed the charge nature,
eading to the formation of emuision
roplets, which exhibit a positive -
tential value of about 35-45mV. This
sitive potential value was also preserv
fter the incorporation of the model drug.

owledgement

he authors thank Dr.B.G.Nagavi,
rincipal, J.5.5.College of Pharmacy and
r.H.G.Shivakumar, Head, Dept.of
harmaceutics,).S.5.College of Pharmacy
r their timely guidance and endless co-
pperation given to carrying out this work.

hererences

. Wakerly, M G... et al., Self-

Emulsification of veg: oil - non-ionic
surfactant mixtures, ACS symp. Ser.
311, 1986, 242 - 255.

., Charman,SA. etal,

SEDDS:formulation and
biopharmaceutic evaluation of an
investigational lipophilic compund,
Pharm. Res. , 9, 1992, 87-93.

. Shah, N H.. .et al., SEDDS with

polyglycolysed glycerides for improving
invitro dissolution and oral absorption of
lipophilic drugs, Int. J. Pharm., 106,
1994, 15- 23,

. Craig, D Q M... et al., An investigation

into the physico-chemical properties of
self emulsifying systems using low
frequency dielectric spectroscopy,
surface tension measurment, and
particle size analysis, Int J. Pharm., 96,
1993, 147-155.

. Corbo, D.C, Liu, 1.C and Chein, Y W,

Characterization of the barrier
properties of mucosal membranes,
1.Pharm.Scie., 79, 1990, 202 - 206.

. Gershanlk, T... et al., Charge dependen't

interaction of self emulsifying oil
formulations with CaCo-2 cell
monolayers; binding effects on barrier
function and cytotoxicity, Int. J. Pharm.,
211(1-2), 2000.

. Gershanik, T, Benzeno, S and Benita, S,

Interactions of the SELDDS with mucosa
of everted rat intestine as a function of
surface charge and particle size, Pharm
Res., 15, 1998, 863-869.

. Wakerly, M.G, Pouton, C.W and Meakin,

B.), Evaluation of the self emulsifying
performance of a non-ionic surfactant -
vegetable -oil mixture, 1. Pharma.
Pharmacol ., 39, 1987, 6.

. Pouton, C.W, Effects of the inclusion of

model drug on the performance of self-
emulsifying formulations, 1. Pharm
Pharmacol., 37, 1985.

10. Constantinides, P.P., Lipid

microemulsion for improving drugs
dissolution and oral absorption: physical
and biopharmaceutical aspects, Pharm
Res., 12, 1995, 1561-1572.

11. Serajuddin, A.T.M.... et al., Effect of

vehide, amphiphilicity on the dissolution
and bioavailability of a poorly water-
soluble drug frorn solid despersion, J.
Pharm. Sdi., 77, 1988, 414 - 147.

12.Craig, D.Q.M, The use of S.E system as

a means of improving drug deliveryB.T,
Gattefosse, 86, 1993, 21-31.

TRack] [Tnanl [Nextl!



15

1<%

13. Maicmson, C and Lawrenoe, M.], A
comparison of the incorporation of
model steroids into nonionic
miscellar and microcemuision
systems, J. Pharm. Pharmacol.,
45, 1993, 61-70.

14. Pouton C.W, SEDDS: Assessment
of the efficiency of emulsification,
Int. J. Pharm., 27, 1985, 335 -
348.

15.Bates T.R and Sequeira J.A,
Bioavailabllity of micronised
griseofulvin from corn-oil in-water
emulsions, aqueous suspension
and commercial tablet forms In
humans, J. Pharm. Sci., 64, 1975,
793 - 797.

16.Hunt, ).N and Knox.M.T, A relation
b/w the chain length of fatty acids
and the slowing of gastric
emptying , ). of Physiol., 194,
1968, 327 - 336.

.De Marco T.]J and Levin R.R., Role
of lymphatics in the intestinal
absorption and distribution of
drugs, J. Pharmac. Exp Therap.,
169, 1969, 42- 151.

. Mernushi. N.... et al., Mechanism
for the induceament of the
intestinal absorption of poorly
water soluble drugs by mixed
micelles. Effect of various lipid bile
- salt mixed micelles, Int. J.
pharm , 4, 1980, 271 - 279.

19.Johnston A.. et al., The effect of
vehicle on the oral absorption of
cycdosporine, Br .J. Cin .Pharmac.
, 21, 1986, 331 - 333.

20.Grevel .)... et al., Pharmaco kinetics of
oral cyclosporine A. (Sandimmume ) in
heaithy subjects, Eur. ). Clin. Pharmac,
31, 1986, 211 - 216.

21.Reiss, H., Entropy induced dispersion of
bulk liquids, 1. Colloids interface science
.93, 1975, 61 - 70.

22.Groves, M. 1 and Mustafa, R.M.A,
Measurement of " spontaneity” of self-
emulsifiable oils, J. Pharm Pharmacol.,
261, 1974, 671-688.

23.Groves, M. ] and de Golimds, D.A, The
Self-emulsifying action of mixed
surfacntants in oil., Acta pharm suce.,
13, 1976, 361 - 372.

24.Dabros, T.... et al., Emulsification
through area contraction, J.
Colioids.Interface Science, 210, 1999,
222 - 224.

25.Gershanik, T and Benita, S, Positively
charged Self-emulsifying oil formulations
for improving oral big availability of
Progesterone, Pharm Dev Tech., 1996,
147 - 157.

26.Craig, D.Q.M... et al., An Investigation
into mechanism of self-emulsification
using particle size analysis and low
frequency dielectric spectroscopy,
Int.).Pharm .,114, 1995, 103-110.

”

[Back] [Topl |Table Of Contenis)



PCT WORLD mllﬁlﬂm:l& I'l.?llﬂllﬂ URUANIZATION l EX%

o reay
INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION ‘IREATY (PC1) |53
(51) Internutionu] Putent Clasdiication 7 : {11} Internutional PubHcwtlon Number: WO /16744
. 1/587 Al
AGIK 97107, 47/10, 47/44, 31/5575 (43) Tntermutium] Publicutiun Dute: 30 Murch 2000 (30.03.00)
(21) Intermutineal Application Number: PCT/KROODSGR | (B1) Neslpmuted States: (CA, CN, DL B, I, US. Liuropcun patent
(AT, BE, CH. CY, DE, DK, ES, Pl, ¥R, GB. GR, IL, IT,
(22) Intermational Filing Date: 21 September 1999 (21.09.99) 1.U. MC, NL, PT, S1).
(M) P'riurity Duta: Publisbed
1998739462 23 September 1994 (2L0.04) KR With imsernational scarch report.
14157 IR August 1999 (18.08.99) KR Before the expiraion of the time limil for umending the
claima wnd 10 he republished in the evest of the receipt of
amendments.

(71) Applicant (/ix off designated Stales exopr US)  GUIU
PHARM. CO. LTD. [KR/KR]; 341-I, Jegi-ri, Jung-
nam=myun, Hwasung-kun, 445560 Kyumggi-do (KR),

(72) Inveniuves; und

{75) Inventows/Applicants (for /S only): LEB. Sang. Soon
[KR/KRL: 207-206, Duclin ApL, Pesugchoi-dong,
Dungan gu, Anyang-city, 431-0M) Kyunggi-do (KR).
CINH, Young, Wook [KR/KR]; 113-103, Banpo Apt.,
Bunpo-dong, Seocho-—yu, 137-040 Scoml (KR). LW,
Sang, Kil [KWKR|; 3-102, Bugang Village, 758 3
Chowon -dong, Changan-gu, Suwon-clty, 440-200 Ky-
onppi-du (KR). PARK, Gee, Bae |KR/KR|; 11754,
Bmksok-dong, lbwn—gn, Koyang-clty, Kyonggi-do
411 360 (KR).

(74) Agent: KIM, 1o, Cheon; Suim 506, Changlim Bullding, R16-3,
Yokran—dong, Kungnum-ku, Seoul 135-081 (KR).

(50 Tithe: A PHARMACEUTICAL SOLUTION FOR THE TREATMENT (I ERECTILE DYSIUNCTION, 'REPARED BY SEDDS
FORMULATION

(57) Abstract

The present invention relates 10 a new salution propartion conlaining prostsnglandin E| for the treiment of crectile dyafunction,
which is prepared into u form of microemulsion preconcontrate. This preparation has u property, upon adininistration 10 @ human body, of
cuslly emubifying or dispersing of ileclf s is of & system called a self-emulsilying drug delivery system (hereinafies to be referred o as
"SEDDS™), which ix prepared by dinpering or dissolving a drug into n Yiquid mizture of oil, surfactant and cosurfoctont,




@ l‘g*lsq

Industria y Comercio

SUPERINTENDENCIA

2020
Bogota, D.C.,
Doctor: OficioN%:,- (2700
José Antonio Lloreda
Apoderado
ASUNTO: Radicacion PCT N®° 02-79431
Tramite o1
Evento 379
Actuacion 440
Folios 048

Con fundamento en lo previsto por el articulo 43 de la Decision 486 de la Comision de la
Comunidad Andina, se le comunica que Ia oposicién presentada por el doctor José Luis
Reyes Villamizar, en su calidad de apoderado de Laboratorios Legrand S.A., reane los
requisitos formales exigidos por la ley al momento de su presentacion.

En cumplimiento de lo dispuesto en la citada nomma, se le concede el término de sesenta
(60) dias habiles siguientes a la fecha de notificacién del presente oficio, para que haga
valer sus argumentaciones y presente pruebas.

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

YA CESPEDES DE VERGEL
Jefe de la DiyiSidbn de Nuevas Creaciones.

12 MAR. 2004,

El anterior requerimiento fue nofificado por fijacién en lista de fecha,

202021

4
Carrera 13 No. 27-00 Pisos 5, 7 y-10
Conmutador: 382 0840
Fax: 350 5220
E-mail: info@sic.gov.co
www.sic.gov.co
Bogota, D.C., Colombia

R



