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Como resultado del Examen de Fondo realizado, con fundamento en el Articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se comunica;

1. Documentos estudiados

Descripcion: Folios 5 a 40 30/Octubre/2008

Reivindicaciones: Folios 41 a 55 30/Octubre/2008

Prioridad: US 60/788,185 31/Marzo/2006
US 11/688,016 19/Marzo/2007

2. Analisis de la Prioridad

Se acepta la reivindicacion de prioridad porque esta solicitud fue presentada dentro
dei plazo establecido (Art. 9 D 486) y su contenido técnico corresponde con el de la
prioridad reivindicada.

3. Objeto de la invencion

Titulo de la solicitud: “composiciones oftdlmicas que comprenden alcaftadina y
metodos para administrarlas™ (modificado en el folio 71).

El problema planteado en esta solicitud consiste en la necesidad de suministrar
nuevas terapias contra las alergias oculares que sean ventajosas en eficacia y
duracion de la accidn. ofreciendo al mismo tiempo similares perfiles de seguridad.

Para resolver este problema técnico la solicitud en estudio proporciona una
composicion del compuesto alcaftadina.

El objeto de la presente Solicitud se relaciocna con la Clasificacion Internacional de
Patentes (CIP). A 61K 31/55.

4, Excepcion a la Patentabilidad (Art 20 D 486 literal d)

El objeto de las reivindicaciones 1 — 51 y 62 — 118 no es patentable de acuerdo con
el Art citado.
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5. De la Solicitud de Patente
Reivindicaciones {(Art 30 D 486, Art 22 PCT)

Dentro del capitulo reivindicatorio se encuentran términos como hidrato, solvato y
polimorfos gque si bien se nombran en la descripcidn y son conocidos por la persona
del oficio medianamente versada en la materia, no se encuentra soporte en la
divulgacion de dichas formas reclamadas y el procedimiento para su produccion.
Ilgualmente, los términos N-Oxidos y profarmacos no encuentran soporte en el
capitulo descriptivo, por cuanto estan relacionados de forma genérica y no define
inequivocamente la estructura quimica de dichas formas, ni el método para su
elaboracion. Por tal motivo se sugiere al solicitante eliminar estos términos del
alcance del capitulo reivindicatorio.

Las reivindicaciones 57 — 61y 124 — 128 no tienen sustento en la descripcidn porque
reclaman un kit que no se menciona en la descripcion.

La reivindicacion 61 presenta una dependencia incorrecta, porgue se habla de un kit
(producto) pero se define por una caracteristica de proceso (esterilizacion). Se
recuerda al solicitante gue esta manera de reclamar “el producto por el proceso” es
valida solo cuando el producto obtenido no se puede definir por si mismo y en ese
caso sus caracteristicas inequivocamente no se pueden definir de otra manera, el
cual no es el caso de la actual solicitud. Por lo tanto se sugiere que las
reivindicaciones que definen el kit sean independientes de las reivindicaciones del
proceso.

Las reivindicaciones 129 — 132 y 136 — 140 no son claras porque reclaman
nuevamente la composicion ya reclamada sin aportar ninguna caracteristica técnica
esencial al caracterizar las compasiciones por su uso en el tratamiento de ciertas
patologias. Se requiere al sclicitante eliminarlas.

Las reivindicaciones 133 — 135 no son claras porque aunque reclaman una
composicion, se caracterizan como un metodo de tratamiento por la administracion
de alcaftadina. Se sugiere al solicitante eliminarlas

6. Determinacion del Estado de la Técnica
El estado de la técnica se determind con base en la fecha de presentacion de la

solicitud de prioridad: marzo 31 de 2006 y se encontraron los siguientes documentos
que anticipan el objeto de esta solicitud:

Item Documento Titulo Fecha de Publicacion
Imidazo[2,1-blbenzazepine
D1 LIS 5°468.743 | derivatives, compositions and 21/noviernbre/1995
method of use

D1http:/iworldwide espacenet com/publicationDetails/biblio?DB=worldwide.espacenet.com&|I=0&ND=3
dadjacent=true&locale=en_EP&FT=D&date=19851121&CC=US&NR=5468743A&KC=A

divulga (Abstract) un compuesto utilizado como antialérgicos de férmuia

X it

e
-

7. Examen de Patentabilidad {Art 14 D486)

Novedad (Art 16 D486)
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La reivindicaciéon 52 consiste en una composicion oftalmica que comprende
alcaftadina.

Comparacién de las caracteristicas técnicas esenciales, con las del Estado de la Técnica:

__Caracteristicas esenciales D1

_composicion oftalmica Composicidn (reivindicacién 10)
6,11-dihydro-11-(1-methyl-4-piperidinylidene)}
| 5-imidazo[2,1-bj [3] benzazepine-3- ‘
J carboxaildehyde {reivindicacion §, compuesto

: 6)

—i
-
|

alcaftadina

Las caracteristicas esenciales de la composicion de la reivindicaciéon 52 habian sido
divulgadas previamente en D1 el cual ensefia el compuesto 6,11-dihydro-11-(1-
methyl-4-piperidinylidene)-5-imidazo[2,1-b] [3] benzazepine-3-carboxaldehyde
(reivindicacién 5, compuesto 6) y las composiciones que lo contienen en una cantidad
terapéuticamente activa (reivindicacién 10).

En consecuencia, la reivindicacion 52 no es nueva a la luz de la divulgacién del
documento D1.

Las reivindicaciones dependientes 53 - 56 no mencionan alguna caracteristica que
haga nueva a la composicidn de la reivindicacion 52, por lo cual también se considera
gue no son nuevas.

La reivindicacion 119 consiste en una composicion oftalmica que comprende el
compuesto de formula H.

Comparacion de las caracteristicas técnicas esenciales, con las del Estado de la Técnica:

Caracteristicas esenciales ; D1
* Composicién oftalmica | Composicidn (reivindicacién 10)
S . + Acido 8,11-dihydro-11-(1-methyl-4-
Acido 6.11-dihydro-11-(1-methyl-4- A o
piperidiniliden)¥5H-imid(azo[2 0] B3 piperidiniiden)-5i-ImidazolZ 1.6 [3]
S emine A " ’ enzazepine-3-carboxilico (Reivindicacion 5,
benzazepine-3-carboxilico compuesto 7)

Las caracteristicas esenciales de la composicién de la reivindicacion 52 habian sido
divulgadas previamente en D1 el cual ensefia el compuesto acido 8,11-dihydro-11-(1-
methyl-4-piperidiniliden)-5H-imidazo[2,1-b] [3] benzazepine-3-carboxilico
{Reivindicacion 5, compuesto 7) y las composiciones que lo contienen en una
cantidad terapeuticamente activa (reivindicacion 10).

En consecuencia, la reivindicacion 119 no es nueva a la luz de la divulgacion del
documento D1.

Las reivindicaciones dependientes 120 — 123 no mencionan alguna caracteristica que
haga nueva a la composicion de la reivindicacion 119, porlo cual se considera que no
sSON nuevas.

8. Conclusion

Los requisitos de Patentabilidad de la presente Solicitud estan afectados asi;

ltem Documento Reivindicaciones afectadas Requisito que afecta
D1 US 5°468.743 52 — 56, 119 - 140 Novedad T

En cumplimiento del articulo 45 de la Decision 486 de la Comisidon de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
contados a partir de la fecha de notificacion de la presente comunicacion. En caso de
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no dar respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran
los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5 2, literal ¢), del
capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001.

&Wdz—_—'
JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

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

0.1 JN. 2012

Elaborago por: Maria del Pilar Obando P
Revisado por: Consuelo Leguizamon (46}6
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Effects of ACE inhibition and B-receptor blockade
on energy metabolism in rats postmyocardial infarction

STEPHANIE HUGEL, MICHAEL HORN, MARK DE GROOT, HELGA REMKES,
CHARLOTTE DIENESCH. KAI HU, GEORG ERTL. AND STEFAN NEUBAUER
Medizinische Universitarsklinik, 97080 Winzhurg, Germany

Hitgel, Stephanie, Michael Horn, Mark De Groot.
Helga Remkes. Charlotte Dienesch, Kai Hu. Georg Ertl.
and Stefan Neubauer, Effects of ACE inhibition and -recep-
tor blockade on energy metabnlism in rats postmyacardial
intarction. A J Phnsiel 277 (Hearr Cire. Physiol  46):
H2167-HZ2175, 1999, —Chronic treatment with B-receptor
bluckers or anglotensin-conve: ting enzyme (ACE) inhibitors
inheart lailure can reduce mortality and improve left ventricu-
Iar function. but the mechanisms invalved in their beneficial
action remain to be fully defined. Our hypathesis was that
these agents prevent the derangement of cardiac energy
metabolism. Rats were subjected to myocardial infarction
iMI) or sham operation. Thereafter, animals were treated
with bisoprolel, captopril, or remained untreated. Two months
later. cardiac function was measured in the isolated heart by
a lefr ventricutar batloon {pressure-volume curves). and en-
ergy mertabolisn ot residual intact myacardium was analyzed
i terms of tetal and isuenzvme creatine kinase (CK) activity,
steadvestate evels (ATP phosphocreatinel. and turnover
tates (UK reaction velocity: of high-energy phosphates (51P
clear magnetic resonanced and total creatine content
HPLCT Bisoprolol and partialiv captopril prevenied post-M1
Ivpertraphy and partially grevented lefo ventricular contrac-
Ble dysfunction, Residual intact lailing myocardium in un-
treated. infarcted hearts showed @ 25% derrease of the total, a
26" decrease of MM- and a 37% decrease of the mitochon-
drinl CK acrivitv Total oy eatine was reduced by 15%. phospho-
creatie by 21% and CK reaction velocity by 419, Treatnient
with hisoprolol or captopril largely prevented all of these
changes in intarcted hearts. Thus the favorable hinctional
eftects of B-receptor blockers and ACE inhibitors post-MI are
accompanied by substantial beneficial effects on cardiac
cnergy mictabolisn.

adrenergic antagonist; angictensin-converting enzyme inhibi-
tars, infarchon: remodeling: energy metabolism

THL PROGNOSIS of patients with heart lailure remains
pour. although chronic treatment with angislensin-
converting enzyme {(ACE) inhibitors {8 37, 42) and,
more ecently. B-receptor blockers (4, 6, 44} may reduce
mnrtalitv. The mechanisms of the protective effects of
ACE inhibitors and §-receptor blockers are only par-
tially understood and are. almaost certainly. complex
and multifactorial. One attractive hypothesis is that
the failing heart is energy depleted (18, 19, 20, 30), and
that the beneficial functional effects of ACE inhibitors
and B-receptor biockers are accompanied and possibly
accounted for. by a preservation of energy metabolism.
Although a large number of experimental studies have

Tie ests ol publication of this e swei e defrayed inopart by the
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solesy tonde are this fac,
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demonstrated the protective functional effects of ACE
inhibitors and. to a lesser extent, of B-receptor blockers
in heart failure models, only sporadic evidence exists
on the energetic effects of these compounds in heart
failure (24, 36. 45). The poor prognosis of patients with
heart failure necessitates the search for novel therapeu-
tic approaches, and the demonstration of a protective
effect of established heart failure drugs such as ACE
inhibiters or B-receptor blockers on energy metabolism
may fuel the search for therapies targeted more specifi-
cally to cellular systems involved in the regulation of
energy metabolism.

The purpese of this study was thus to define the
geometric, functionai, and energetic cardiac effects of
chronic treatment with the B-receptor blocker bisopro-
lol and the ACE inhibitor captopril in a clinically highly
relevant model of cardiac dysfunction. occurring post-
myocardial infarction (M) in the rat. Using a combina-
tion of nuclear magnetic resonance (NMR) spectros-
copy. high-performance liquid chromatography (HPLC).
and enzyme analysis. we define steady-state levels.
turnover rates. and free energy change of high-energy
phosphates as well as tissue activities (V,,.,) of creatine
kinase (CK) isoenzymes.

MATERIALS AND METHODS

Anfmals and experimental MI. Inlarcts or sham operations
were performed in 12-wk-old Wistar rats kept in a 12:12-h
Hght-dark cycle. Left coronary artery ligation (M1) was in-
duced by a previously described technique (11, 35). A left
thoracotomy was performed under ether anesthesia and
positive pressure ventilation. The heart was rapidly exterior-
ized by applying gentle pressure on both sides of the thorax.
The leN coronary artery was ligated between Lhe pulmanary
outfow tract and the lelt atrium. The heart was then replacad
intn the thorax. lungs were inflated by increasing posirive
end-expiratory pressure, and the wound was closed immedi-
ately. Sham operation was performed using an idenrical
procedure except that the suture was passed under the
coronary artery without ligation Mortality rate of infarcted
rats for the first 24 h after the operation was 40-50%.
Surviving rats were kept on commercial rat chow and warer
ad libitum. The investigation conformed with the "Guiding
Principles for Research Involving Animals and Human Be-
ings.”

Bisoprolof and capropril treatment and experimental groups.
Raty were randomly assigned to one of six groups: untreated
sham {sham. n = 9}, untreated MI (MI, n = 8. bisoprolol-
treated sham (sham-Biso. n = 13), hisoprolol-treated MI
(MI-Biso. o = ). captopril-treated sham {sham-Capta. n =
Lh, and captopril-treated MI (MI-Capto, n = #). After sur-
gery. bisoprolol-treated gioups received B0 mg kg~ day~!
bisoprolol with the drinking water. Caploprtl was added to
the drinking water at 2 g/l. These concentratinns were chosen
hecause they were shown to exert a small hut significant

0363-6135:89 55,00 Copyright © 1999 the American Physiological Society Hzi67
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hemodynamic etteer T10% reduction of blood pressure {capto-
gL} or heart rate (hisoprolol) (3. 24)]. Because hisoprolol has
a slightly bitter taste, 3"o glucuse was added to the drinking
watel of all groups. Drinking water was freshly prepared
every other day. Therapy was continued for 8 wk and was
stopped ! day before the iselated heart experiment.

Isolated rar heart preparation. Eight weeks after the left
coronary artery ligation or sham operation, rats were anesthe-
tized with the injection of 30 my pentobarbital sodium
mtraperitenealiv. A transverse laparatomy and left and right
anterolatoral thoracetoms were performed. and the heart
was apdly excised and immersed in ice-cold buffer. The
antta was dissected hee and mounted onte a cannula at-
tached 1o a perlusion apparatus, as previnusly deseribed (2).
Reltrograde perfusion of the heavr was begun in the Langen-
tartt uode at o censtant cemperature of 37°C and at a
vonstant corenary perfastm pressice of 100 mmHg, A small
vent made nut et palyethylene tubing was pierced through the
apex of the tefl ventricle to allow drainage of How from
Thehesian veins, Forcantial perfusion, phosphate-free Krels-
Henseleit buffer was used vontaining (mM) 118 NaCl. 4.7
KCL 173 CaCl. 1.2 Mg80,. 0 5 ethvlenediaminstetraacetate
tetrasndium, 25.0 NaHCO, and 11.0 glucose. Equitibrating
the huffer with 95% 0,5% CCy vielded a pH of 7.4, Coronary
flow was continuously menscred by an ultrasonic flow probe
tlransenic Svstems, Ithaca, MYV built into the perfusate
inflow tubing. As previously shown 12). rhe perfusion system
allowed maintenance ol hearts in a steady state for at least 90
nnun with changes of - A% for ail mechanical and metabolic
PArANCTerS

Cardiae pecformance measuremenzs. A water-filled latex
balloon was apserted inte the left ventricle through an
incistan in the left atvial appendage, via the mitral valve. and
secuted by a ligature The balloon was connected to a
Statham P23 Db pressure transducer (Gould Instruments,
Clen Bunie, MDY via a small-bore polyethylene tubing for
wontinuous measurement of left ventricular pressure and
heart rate on a four-chamel recorder (Graphtec, Tokya,
Japan) Performance was estimared as the product of heart
rate and telt venrricular develeped pressure (LVDP, mmHg/
min). Frank-Starling curves were oblained hy increasing the
valume of the intraventricular balloon by 0.05-m! increments
until LVDP reached a maxinn,

#PNMR spectroscopy. The perfused hearts were placed
mto a 20-nun NMR saniple tube and inserted inta a prabe
seated in the bore of a supercenducting superwide bore (130
aunl. 705 Tesla magnet (Bruker, Rheinstetten, Germany) as
prosiously deserbied 130) Hearts were bathed in their own
pertusate, which swas pumped fiom the NMR tube at a level
aumediately above the heart  An Aspect 3000 computer
Bruker) was used in the pulsed Fourer oransform mode o
geierate - PNMR spectyi at 12150 Mz A 14-channel Shim
Uit served to homogenize the magnetic field, Single ("one
pulse”i speara were actumulated over 3-min perinds, and
averaging dara from 152 tree induction decays were obtained
using a pulse time of 37.6 ps. a pulse angle of 45°, and an
interpulse delay of 1,43 s. The resonance areas corresponding
1 ATP, phasphincreatine (PCrl. and P.. which are proportional
1o the number of phospharus atoms of the respective com-
pound, were measured by integration using the NMR1 soft-
ware (TRIPOS, Munich, Germany). Relative saturation fac-
Lars for each resonance were deiermined by comparing spectra
to fully relaxed spectra obtained using a pulse angle of 45°
and an interpulse delay of 15 52 correction factors were 1.12 =
0.03 for PCr and 1.08 + 0.05 lor Py {1 = 15): spectra were
corrected accordingly. Myvocavdinl ATP conrent was found to
be 283 - 506 nmolmg protein in sham and 280 = 3.0

T

BISOPKOLOL AND CAPTOPRIL ON METABOLISM IN HEART FAILURE

nmol/mg protein in Ml hearts by HPLC (30): the myocardial
contents of the other metabolites wore calculated by multiply-
ing the ratio of resonance area of metabolite to the [v-P]ATP
area by 28.3 nmol/mg protein for sham and by 28.0 nmol/mg
protein for MI hearts, This assumes that neither bisoprale]
nor captopril affected normal ATP content, demonstrated
before for sham-operated and infarcted hearts (30}, which is
most likely the case. ATP could not be determined by HPLC in
this study, because left ventricles were fixed in Formalin for
infarct size measurements, and right ventricles were cut off
and frozen allowing determination of total creatine and CK
activity ATP levels were not determined in the right ventricle
because we cut off the right ventricle fram the beating heart
and froze it after several seconds. because freeze-claumping
the heating heart was impnessible when we wanted to deter-
mine infarct size. In our experience. ATP levels cannor
reliably be determined when tissue is not rdirectly freeze-
clamped. Intracellular pH (pH,) was measured hy comparing
the chemical shift between P; and creatine phosphate with
values obtained frum a standard curve. The free cytosolic
ADP concentration was caleulated by using [ATP]. [PCr]. and
[H*] measured in the intact beating heart by #1P-NMR
spectroscopy. and 1otal creatine was measured chemically in
the right ventricular homogenates by assuming that CK is in
equilihrivm and by using a CK equilibrium constant of | .66 »
109 M-1 (25, 43)

[ADP| = (IATP[[CV]p., JAPCrIiH 11,66 ~ 10%

The free energy change of ATP hydrolysis (AG) was calcutated
as

AG (kJmmely = AG® + RT In {[ADPI[P|/{ATP])

where AG® {(—30.5 kJ/mol) is the value of AG under standard
conditions of melarity. temperature. pH, and [Mg? '] {14); R is
the gas constant (8.3 J/mol Ki: and T is the temperature in
Kelvin (K).

HP-NMR magnetization transfer measurements of CK kinet-
ies. For magnetization transfer experiments. each broad-
band pulse was preceded by a low-power, narrow-band pulse
at the resonance frequency of |v-PJATP for 0. 0.3, 0.6, 1.2, 2.4,
or 3.6 5 as previously described (29, 301 Separate studices
showed that the narrow-band puise directly attenuated the
PCr magnetization by < 5% when the carrier frequency was
placed 2.5 ppin downfield from the resonance of PCr, For each
ol the six saturation transfer spectra, 64 scans were accumu-
lated by repetitively cycling through the six different rimes of
presaturation, Thus any metabalic deterioration neeurring
during the saluration transfer measurement was equally
disiributed amaong the speetra. A campiete saturation trans.
fer experiment was acquired in 32 min. Stability of the
preparation was assessed by comparing one-pulse specira
obtained before and after each magnetization transfer experi-
ment. Magnetization transfer measurements of the forward
CK reaction phosphocreatine -~ [v-PJATP were analyzed
according to the two-site chemical exchange mode! of Forsen
and Hoffman (9). providing estimates of the pseudo [irst-order
rate constant (K, ) and the intrinsic longitudinal relaxation
time for PCr (T)). Briefly as the time of saturation at
[v-PJATP. t. is increased from O to 3.6 s, the integrated signal
intensity of the PCr resonance peak (M) decays from My to
M. (defined as magnetization at zern and infinite saturation
times, respectively} with a time constant -, as

M= M, + (M, — Al jemtn
where

Ve, = 1T, + ko,
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] Nonproprietary Names
BE: Hedvoxvpropyleeliulose

{P. Hydroxypropyleellukose
Phiue: Hydroaypropyleellulose
USP-XT: Tvdroxvpropy] Celiulose

2  Synonyms

Cellutase, hvdrosypropy) ether: F463; hydroxypropyleellulosum;
hvpralose: Klucel: Nissu HPC: oxypropylated ceflulose.

3  Chemical Name and CAS Registry Number
Cellulose, 2 hvdroxyvpropyl ether [U04-64-2]

4  Empirical Formula and Molecular Weight

The PhFur 6.0 and USP32-NF27 describe hydroxypropyl cellulose
as a paroaliv subsnoured polvihwdzosveropyll ether of cellulose. Ic
may coRtain not more than (6% of sibea or anorher suitable
antcakmg agent. Hydraxypropy! cellulnse s commerciaily avail-
able i a mnber of different grades thar have vanous solution
viscosiries. Molecular weight has o range of 50 000-1 230 000; see
lso Secuon {0,

Hydroxypropyl Cellulose

5  Structural Formula

R s H or [CH:aCH(CH O, H where 1 15 a common integral
number of cellulase derivanves,

Hydroxypropyl cellulose is an ether of cetiulase where some of
the hydroxyl groups of the celhdose have been hydraxypropylaced
forming —QCHCH{OHYCH.: groups. The average number nf

- b
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hedroxyl groups in the gluense ring subsoruted 15 referred to as the
degeee of subsutuuon (D51 Complete subsirmation would provide a
DS wr 3.0, Because the hvdrovypropyl group added contains a
hydeaxyl group. this can also he cthenfied during preparanon of
hydravypropyl cellulose, When this occurs, the number of moles of
hydraxypropyl groups per glucose ring. or moles of substitution
OS5 can be lugher than 3. Hydroxypropyl cellulose must have an
MS value of approvimarehy 4 i order o have good solubility in
WilEr

6  Functional Category

Coating agenr; emulsifving agene; stabdizing agent; suspending
agent. fabler binder: thickening agent: viscosity-increasing agent.

7  Applications in Pharmaceutical Formulation or
Technology

Hvdroxypropyl ccltulose is widely used in oral and topical
pharmaceutical formulations: see Talle 1.

In oral products. hydroxypropyl celluinse 1s primarily used in
tablenng s a binder’! nhm-coating,’” and extended-release-matrix
tormer " Concentrations ot hydrosspropyl cellulose of 2-6%
whv may be used as a inder i erther wet-granulanon or dry. direct-
compression rableting processes. """ Concentrations of 15-35%
wiw of hvdroxvpropyl celiuiose mav be used to praduce tablers with
an exeended Jrag release!" The release rate of a drug mcreases
with decreasing viscosiey of hvdrovveropyl cellslose. The addition
of an anwonwe surfactane silardy snereases the viscosity of
hvdroxvpropyl cellulose and nence decreases the release rate of a
drug. Blends ol hvdroxypropyl celivlose and  orher cclinlosic
poviners bave been used tomprove wer granalntion characreristics
anel rablening characrenzoes, as wel’ as o achicve herter contral and
mampulaien of the rate of drug release ™" As an alernative
eehnology 1o wet granvlavon, diy granalation and  direct
compression ol hydroxvpropyl cellolose tormulanons have been
reported ta exhibic acceprable rablerng and flow characreristics for
appheation m extended-release marrix rahlers |1 Tvpically, a 5%
wiw solution of hivdroxypropyl cellulose may be used to film-coar
tablets. Agueous solutions contaimng hydroxypropyl cellulose
together with z2n amount of methyl cellulose or ethanolic solutions
have been used." * 0 Seeane acid or pabmitic acid may be added o
vthanolic hydroxypropyl celluloce solutions as plasticizers, Envir-
onmental concerns have limited the use of ethanol in film coating
sobwions. A low-substirated hvdroxypropyl eellulose is used as a
rabler dismtegrant; see Hydroxvpropyl Cellulose, Low-substizured.

Hydroxvpropyl cellulose i< also used in micvoencapsulation
processes and as a4 thickenmg agene o topical lormutations,
hvdrovepropel cellulose s used 0 transdermal parches and
ophthalmie preparatons, 27

Eivdrosspropy ] cettulose 1y also vsed i cosmencs and m fned
groducts as an emudanier and stabibizer

Tabie t: Typico! uses of hydroxypropyl cellulose.

Use Concentration {%)
Foerded releose-matnx former 15-35

Tablat Dincer 2-6

Toblet fom coet ag 5

8  Description

Hvdroxvpropyl cetlulose 15 & white te shghdy vellow-colored,
odorless and tasteless powder. See afso Section 10,

SEM 1: Excipient: hydroxypropyl cellulose {Klucel); manufacturer:
Ashland Agualon Functional Ingredients; magnification: 60x.

SELT) T CTY
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SEM 2: Excipient: hydroxypronyl cellutose {Klucel, menufeciurer:
Ashiond Aguelon Fun
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@ Pharmacopeial Specifications
See Table 1. See also Section 18,

10 Typical Properties

Aciditv/atkalinity pH = 5.0-8.3 for a | % w/w aqueous solurion
{as stated in PhEur 6.0).

Density (bulk)  =0.5 glem’

Iterfacial tension 12.5 miN/m for a 0.1% wiw agqueous sotution
compared with mineral oil,

Melting puint  Softens ar 130 C: chars at 260-273C,

Moisture content Hydroxypropy! cellulose ahsorbs moisture
from the atmosphere; the amounr of water absorbed depends
upon the initial moisture content and the remperarure and
relative humidity of the surrounding air. Tvpical equilibrium
moisture concent values at 25°C are 4% wrw ar 50% relative
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Table il: Pharmacopeial specifications for hydroxypropyl cellulose.

Test B Xy PhEur 4.0 USP32-NF27
wientifcation

Charociers -~ - —
Apparent viscosity —_ o
Apuearance of solution - - -

pH 5073 50-85 50-80
053 on drying %5.0% =7 0% <5.0%
Residue on ignificn =0.5% - = 0.2%
Suifated ash — 1 6% —

Arsenic 52 ppm — -
Chilordes =0 147% =0 5% -

lead — - = 0.001%
Heovy metals %20 ppm & Z0ppm «20ug/y
Silico - =0 6% -

Suifate «0.048% - —

Assay of hydroxypropoxy
Jroups

53.4-77 5%

Table itk Moisture canlent of Kluce! {Aqualen).

Grade Maleculor weight Maisture (%)
e EF ~BO0OC .59

Kivee LF *Q5000 2.2

Klucel jF = 140000 1 44

Klueal GF =370000 1.67

Klucel MF = 850000 1.52

Klucel HF =1 150000 4.27

humidity and 12% wiw ar $4% relarive anmidicy. See Table 111

See also Figure 1,
NIK spectra see Figure 2.
Particle size distrilntion

Kiwcel (regular grind), mintmum 85% (minimun $0% for Klucaf
H ogrades) theough a US #30 nesh (390 um), and mimmum
9% through a US #20 mesh (340 pin):

Kivecel tiime-grind), minimam 99% through 2 US #60 mesh
SRaGpmt, minimuam 9% thraugh a US #80 mesh {177 um).
and mumimum 805 through a US #100 mesh (149 om;

Nisso HPC-Foregular tper: 99%, thenagh g US #30 mesh sieve
330 pmy

Nisgo HPC-1 thine powder tvpe: 99%, chrough a US #100 mesh
stieve H13dum).

o v oy - .
Refractive index 0 57 = £3353 for a 2% wiv aqueons solution.
Solubility

Soluble 1 10 parts dichivromeshanc: L 2.3 parts cthanol
93%n Lin 2 parts methanol: L in 3 pans propan-2-ol; L in 3
parts propviene glveal: and | 2 pares water, Pracuically
nsoltuble m aliphatic hvdrocacbons: aronane hvdrocarbons;
carbon tetrachloride: patroleun: distillates; glveering and oils.

Hydroxvpropyl cellulose is freels soluble in warer below 38°C,
forming a simooth, clear, colloidal solunion. In hor warer, it is
insolnble and is precipiaied ag a highle swollen floc at a
temperature between 40 and 45 C I vdroxypropyl cellulose
is soluble in many cald or har palar organic solvents such as
dimethy! tormamide: dimethyl sulfoxide; dioxane; echanol
195% ) methanol: propan-2-al (93%); and propvylene glveal,
I here s no tendency for precipitation in hot organic solvents,
Hawever, the grade of hvdroxyvpropyl cellulose can have a
marked eftect upon solonon qualiey in some organic liquids
that are borderliste sobvents, suclh as acetone; buryl acerate;
cwelohexanol dichloromethane: lactic actd; methyl acerare;
methyl ethyl ketone: propan-2-0l (99%.0; and tert-buranol,

Specific gravity

Surface tenston
Viscosity (dvaamic)

>
Lh

- O Klucel GF (Lot #4996
A Klucel JF (Lot #4753) o
T Kiucel LF (Lol #4965)
O Klucel EF (Lot #1223}

L8]
[&]
T

= 7
T T

% Equitibrium moisture at 25°C (%}
in
I

?4‘: O PO B R
G 10 20 30 40 30 &0 FO 8O S0 100
Relative humidity (%)

Figure 1: Ec.\uilibrium moisture content of various grades of
hydrexypropyl cellulase [Khicel, Ashland Aqualon Functional Ingredients).
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Figurc 2: Necrintrored spectrum of hydroxypropyl cellulose measured
by reflectance.

The higher-viscosity grades of hydraxypropyl cellulose tend
0 produce slightly inferior solutions. However, the solution
quality in horderline solvents can often be greatly improved
by the use of small quantues {5-135%) of a cosolvent. For
example, dichloromethane is a borderline solvent for Kiucel
HF and solutions have a granular texture, bur a smooth
soluton may be produced by adding 10% methanaol.

Hydroxvpropyl cellulose is compatible with a number of lugh-
molecular-weght, high-boiling waxes and oils, and can be
used to modify cerrain properties of these materials. Examples
of marerials that are good solvents for hydroxypropyl
cellulose at an elevated temperarure are acetylated monn-
glycerides, glycerides. pine oil, polvethvlens glyeol, and
polvpropyiene glycol.

1.2224 for particles: 1.0064 for a 2% wiv

aqueous solution ar 20°C.

see Table 1V

A wide range of viscasity oypes are commer

cially available: see Table V. Solutions should be prepared by

gradually adding the hydroxyprapyl cellulose o a vigorousiv

stirred solvent, Increasing concentranion produces solndions ol

increased viscosity, See afso Section L1 for informartion an

solurion stabiliry.
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Table IV: Surlace tension {mN/m) of aguesus solutions of Nisso HPC -
{Nippan Seda Co. Ltd ) at 20-C.

Surface tension (mN/m) at 20°C for aqueous solutions of

Grode

stated concentration .

001%  0.1% 0% 100%
Nisso HPCL 510 49 463 45.8

Nisso HPC-AM 548 497 483 -

Table V: Viscosity of aqueous solutions of Klucel {Ashland Aqualon
Functional Ingredients] at 25°C.

Grade Viscosity ImPa s) of vorious aqueous solutions of stated
concentration
1% 2% 5% 10%

Klcer HF  1300-3000 -~ - -

Kiucel mF — 4000-6500 - —

Klucal GIF — 150-400 — -

Kijcal JF - — - 150-4C0 -

Klucel IF — - 75-150 -

Klucel EF — - - 200600

11 Stability and Sterage Conditions

[uaresvprop cellulose powder is 2 srabic material. although it is
hvgroscopic atrer drving,

Aqueous sojunens ot ivdroxypropyl cellulose are stable ar pH
n D=8, with the viscosioe of solunons bemng relanvely unaffected.
However, ar jow pH o oagueous solutions nay undergo acid
Mvdroivas, resulting e chamn sehsion and hence a decrease n
sefunian viscosity, The rare of hvdrolvsrs increases with mereasing
semperarare and bedrogen wn concentration. At high pH, atkah-
cataivzed cxdanon may degrade the polvmer and result in 2
decrease i viscosity of salunens. This degradation con occur owing
t the presence of disselved vavaen or osidizing agents in a
solutiony

Iacreasiig temperarure causes the viscosity of aquenas solutions
1oy decrease gradually undl the viscosioy deops cuddenty ar about
43 C owing w the hmured solubidity ol hvdrosvpropyl cellulose.
However, this provess i reversible and on cooling the arnginal
VisCosIEY Bv restored,

The high level of substtution ot hydrosvpropyl cellulose
nmproves the resstance of the polymer 1o degradarion by nolds
ang bacteria. ¥ However. agueous solunons are susceptible to
degradanon under severe condmons and a viscosity decrease may
vecur, Certain ensy mes produced by mucrobial acuon will degrade
hvdierevpropyl cellnlose w solunon, 2% Therelore. for prolonged
storage, an annmicrnbial presenative <honld be added o aqueous
soiutions, Solubons of hydrosypropst cellulose in organic salvents
Jovnor generally reguire preservatives.

Ultravioler hght will also degrade hydroxypropyl cellulose and
agueous soluoons may theretore decrease shightly i viscosity of
exposed ta light fur several months,.

Aquenus hvdrosvpropyl celinlose solutions have optimum
stabiliy when the pH is mainiained at 6.0-8.0, and also when the
sofution 15 protecied from light, heat, and the action of micro-
Ul‘z.'.ii”l‘i]n‘.‘.

Hydroxvpropyl cellulose powder should be stored mna well-
Shesed container m a cool, dry place,

Table VI: -t-ompét'ibifity ofh a}.oxy{)r.opy‘ cellvlose (Nisso HPC) with
inorganic salts in oqueous solutions. !

Sakt Concentration of salt (% w/w)

2 3 5 7 10 30 50
Aluminum sulfate S 5t 11 | ]
Ammcnium nitrate §$ 5§ 5 5 § | |
Ammaonium sulfate S 8§ 1 1 | |
Coleium chloride § § 5 5 5 T f
Dichromic acid 5 5 %5 5 35 5) 5
Disadium hydrogenphosphate - N I I
Farric chioride S § 5 § § | |
Patassium ferracyanide S S s 1 I I
Silver nitrate 5 5 5% & § S T
Sadium acetaie S 5 s &5 | |
Sadium carbonate S & 1 0 | |
Sadium chloride 5 § 5 s | | !
Sadivm nilrate § § 5§ 5 § | |
Sadium sulfate S S 1) I I
Sadivm sulfite S S 101 | I
Sodivm thiosulfote TT T 0 | |

H

{a} 5, complataly soluble, T, wrbid white, |, 1nsoluble

12  Incompatibilities

Hyvdroxypropyl cellulose in solution demonstrates some incompat-
ibility with substituted phenaol derivatives, such as methylparaben
and propylparaben, The presence of aninnic polymers may ncrease
the viscosity of hydroxypropyl cellulose soiutions.

The compartibility of hydroxypropyl cellulose with inorganic
salts varies depending upen the salt and its cancentratiom: see Table
VI. Hydroxvpropyl cellulose may nor tolerate high concentrations
of other dissolved materials.

The balance of the hydrophilic=lipephilic properrics of rthe
pulymer which are required for dual solubility, reduces its abiluy o
hvdrate with water and it therefore tends o be saleed our in the
presence of high concenrations of other dissolved materials.

The precipitation temperature of hydroxvpropyl cellolnse is
fower @ the presence of relatively high concentrarions of other
dissolved materials that compere for the wazer in the system: see
Table VII.

Table Vil: Variation in precipitation temperature of hydroxypropyl
cellulose {Kluce! H) in the presence of other meterials.

ingredients and concentrations Precipitation temperature [ C}

1% Kiveel H 41

1% Kiucel H +~ 1.0% sodium chloride 38
1% Klucel H + 5.0% sodium chloride 30

0.5% Klucel H « 10% sucrose 41
0.5% Klucel H + 30% sucrase 32
0.5% Klucel H + 40% sucrose 20
0.5% Klucel H ~ 50% sucrose 7

13  Method of Manufacture

A purified form of cellulase is reacted with sodinm hydrovide 10
produce a swollen alkali cellulose that is chemically move reactive
than untreated cellulose, The alkali cellulose is then reacted with
propelene oxide at elevated temperature and pressure. The
propylene oxide can be substruted on the cellulose through an
ether linkage ar the three reactive hydroxyls present on each
anbydroglucose monemer unit of the eellulose chain. Ethenfication
takes place in such a way that hydrasypropyl substinuent grounps
contain almost entirely secondary hvdroxyls. The secondary
hvdroxyl present i the side chain is available for further reacrion
with the propylene oxide, and "chaming-out” may take place. This



rostilts in the rormanen of <ide chaiss containmg mare than | mele
ntcombimed propvlene oxde.

14 Safety

Hydroxvpropy! cellulose 1s widely used as an exaipient in oral and
topical pharmaceuncal tormubanons, Tt s also used extensively in
aesminics ang toed products.

Hvdroxvoropyl cellulose 1= generallv rezarded as an cssennally
mntoxic and nonsrrzant marerials 7 Teis nor absorbed from rhe
gastrowntestiaal tract and s ol recovered moteces atter oral
administratient i rats, It dees vor exbibn skin sreitadon or skin
semsitizanon. Flowever, the use of hedroxypropyl cellulose as a solud
excwdar insert has been assocuated with rare reports of discoméort or
writatuon. including by persensiovn and edema of the evelids.
Adverse reactions to hydeoxvpropyl ceilulose are rare. However, it
has been reporred chat a single padent developed contact dermatits
Jie o vdroxypropyl cellulose 1n & iransdermal esteadiod patch. 27

The WHO has specified an acceptable daily intake for
nedrovypropyl ceilulnge of up 1o 1300 mekg body-weight. ™
Fycessive consumpnion of hvdrosypropsl cellulose inay have a
Lavauve erfect.

LD irat, IV 0,25 g
LD« vratc ovalis 1022 pfkp

15 Handling Precautions

Observe nonmar precaunons approprate to the circumstanees and
quanuty e matesial handled. Hydroxvpropyl cellulose dust may he
rrtant i the eyes; eve protection 15 recomsended. Excessive dust
generanon should be avorded g0 mmimuze the risk of explosions.

16 Regulatory Status

GRAS listed. Accepted tor use a5 0 tood additive in Furope.
Included in the FDA Inactive Ingredients Database foral capsules
and rablers: topical and mansdermal preparations), Included
nopparenteral medicmes heensed i the UKD Incleded in the
Canadian List of Aceeprable Non-medicingl Ingredients,

17 Related Substances

Hivdroxvethyl cellujose: hvdraxvpropyl cellulose, low-snbstituted;
hvpromellose.

18 Camments

Hydroxyvpropyl cellulose 1s one of the marenials that have been
selected  for harmomezaton by the Pharmacopeial Discussion
Greoup, For further mrormation see the General Information
Chaprer < FE96 . i the VSP32-NF27, the General Chapter 3.8
i PhEur 6.0, alang wich the *Srare of Work™ document on the PhEur
EDOQM website, and also the General Information Chaprer 8 in the

PNy,

Hydroxypropyl cellulnse s 2 thermeoplastic polvmer that can bhe
processed by virnually all fabricanion methods used for plasiics.
Ieis also used in hot-melt eviruded films for topical use. When it

15 produced with  chlorpheniramine maleare, the matrix s
136

stabihzed, allowing film processing at lower temperatures.
Mucnadhiesive hvdrosypropel celiulose nicrospheres have been
prepared for povweder inhalation prepararions.’

A speaticaton for h)‘lEI'('\.\}'!L‘J‘!')}'.\\'I cellulose 15 meluded i the

L,

Food Chemicals Codex (FCC
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Hypromellose

1 Nonproprietary Names
B Hypromelline

i~ Hypromuilose

PhEur: Hypromeilose

UST: Hs promeliose

2  Synonyms

Burweel MEPC Faad hvdrosvpropyl merhyleellulose: HIPMC:
hvpramellusum: Methocel medhvicellulose propylene glyeol cther:
merthyt hvdravypropadeellelaser Meroliose: MIIPC: Pharmacoat:
Tyropar; Tvloge MO,

3 Chemical Name and CAS Registry Number

Cellulose hvdroxvpropyl methyl cther [9004-65-3]

4  Empirical Formula end Molecular Weight

The PhEar 6.3 describes hypromellove as a partly O-methvlated and
- 2-krdrovvpropvlated ceilulose, 1ois availabie m veveral grades
ghidl vary in vsseosity ang exrent of subsotuuon. Grades may be
distiegashed myoappending o sumber indicavve of the apparent
vevoestn, anmPas of a0 2% whw agueons solurion ar 20 C.
Hvpromellose detined i the LS 32 spevines the subsotunon type
by appending a tour-digie nunber o the nenproprietary name: e.g.
bapromellose 1828, The first twe digiis refer to the approximate
percentage content of the methoxy group (QCUH,. The second twao
digits reter 1o the approximase percentage content of the hydro-
wyproposy group (QCHCH{QCH 1, caleulared on a dried
basis. Ir conrainy methoxy and hvdroxypropoxy groups conforming
o the hmts for the vanous types of hypromellose: see Section 9.
Molecular weight is approximately 10 000-1 500 000,

5 Structural Formula

RQ

Or

o]

GR

where R s H, CH;y, or CH.CHIOHICH.

6 Functional Category

Bicadhesive material; coanng agent: controlled-release agent;
dispersing agent; dissolution enhancer: ecmulsifving agent: emulsion
stabilizer: extended-release apgent; flm-forming agent foaming
agent; granulaton aidy modified-release agent: mucoadhesive:
releasc-modifving  agent solubulizing agent; stabilizing agens;
suspending agent: sustained-release agent: tablet binder: thickening
AEeNT VISCOSITY-inCcreasing agent.

7 Apﬁlicuiions in Pharmaceutical Formulation or
Techneology

Hypromellose is widely used in oral, ophthalmic. nasal. and repical
pharmaceunieal formulations.

In oral products, hypromellose s primarily used as a 1ablet
binder" w1 film-coatng, """ and as a matrix for use in extended-
release tabler formulations, ™" Concentranons beeween 2% and
5% wiw may be used as a binder 1o either wer- or dry-granulanon
processes. High-viscosiry grades may be used to retard the release of
drugs from a matrix ar levels of 10-80% wiw in rablers and
capsules, Hepromellose is also used in liquid oral dosage forms as a
suspending and/or thickening agenr at concentrations ranging from
0.25-5.0% Y

Depending upon the viscosity grade, concentrations of 2-20%
w/w are used for film-farming solutions to film-coar tablets. Lawer-
viscosity grades are used in aqueous film-voating snlutions, while
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b aberviseosiny grades are used wizsh organic snlvents. Examales of

Tabla I: Pharmocopeial specifications for hypromellose.

il coanng mareniats that are commeraally avalable molude ———=- - e
AnyCoar Copectracel, Pharacoai. and the Methocel £ Presmnm Test » Xy PhEur 4.3 UsP 32
TV sexie. , . . Identilicaiion

Huvpromeilose s also used as o suspending and thickening agent Characters _ N _

m enpical formuianons, Compared wich methyleellulose. hypro- :
T P ) : Appearance of solution

meliose produces aqueoaus selunons of greater clariny, with fewer pH (2% w/w solution) $0-80 5.0-8.0 50-80
undissolved fibers presear, and is therefore preferred in formuala: Apparen: viscasity - lo} -
nons for ophthalmic use. Hypromellose at concentrations beoween <600 mPo s 80-120% 80-120% 80-120%
L39-1.0% waw may be added as a duckening agent 1o velucles for #600mPas 75-140% 75-140% 75-140%
eve drops and arnficial cear solunons, I is also used commerciallv in Less endrying %5 0;’5 £5.0% - 5-0;?
liguid nasal tormudations ar 3 coneentranon af 0,141 Resrldue on ignition s13% T ee sl 5%
“Hypromellose is used s an emulsifier. suspending agent. and Sulfated osh - El -
Typromellose i< used as an emulsiter. suspend ng agent. ar Heavy metcls <2Gppm %20 pem 20 ppm
stabilizang agent m topical zels and omoments. As a4 protecove Methoxy content - Ll -
wollaid. it can prevent droplers and parncles from conlescing or Type 1828 16.5-20.0%  16.6-200%  14.5-20.0%
agelomeraung, thus inhibiming che tormanon of sediments. Type 2208 19.0-240% 190-24.0% 19.0-24.0%
In addimon, by promediese 15 osed i the manutacrere of capsoles, Typa 2906 27.0-30.0% 270-30.0% 27.0-3G.0%
ax an adhesive m plasoe handages, and as a wetting agent for hard Type 2910 28.0-30.0% 28.0-30.0% 2B.0-30.0%
contact lenses, Ir is also widely used in cosmerics and fvod products.  Hydroxypropoxy conlent ~ +e - '
Type 1828 23.0-32.0% 230-32.0% 23.0-320%
_ Type 2208 40-12.0%  4.0-12.0%  4.0-12.0% )
&  Description Type 2906 40-75%  40-7.5% 407 5% ——re
Hypromellose w an odorless and rasteless, whire or creamy-white Type 2910 7.0-12.0% 70-12.0% 7.0-12.0%

throus or granular powder. See afso Secrdon 10. ) L
N |a) May be o functionality reloled characteristic.

SEM 1: Excipient: Methacel £5; manuiacturer: Dow Wolf Cellulosics;
megrification: 200 ; volicge: 31V 10 Typical Properties
e ' < ; Aciditv/atkalinity. pH = 5.0-8.0 for a 2% wiw agueous soluton.

Ash £1.3%

Autnignition temperature 3607

Densievy (bull)  0.341 g/cm". .

Density {tapped) 0357 g/em”

Densitv (frue)  1.326 glem”

Melting point - Browns ar 190-200°C: chars at 225-230 C. Glass
transition emperarture is 170-180 C.

Maoisture contenr Hvpromellose absorhs moisture from the atmo-
spheres the amount of water absorbed depends upon the inirial
mnisture content and the remperature and relanve humidiey of
the surrounding air. See Figure 1,

IR spectra see Figure 2.

Solubitity Soluble in cold warer. forming a viscous colioidal

= . salution: practically isoluble in hor warer. ch]nl'r_)fnr_m. ethanol

100 um (93%), and ether, bt soluble m mixwures of ethanol and

dichloromethane, muxtures of methanol and dichionromethane,

and mixrures of warer and aleohol. Cerrain grades of hypro-

SEM 2: Excipient: Methoce! K4M, menuviacturer: Dow Wolff Celiviesics; mellage are soluble in aqueous acerone solutions, mistures of

magrification 500 ; voltloge: 3KV dichloromethane and propan-2-ol, and other arganic solvents.

‘ Some grades arc swellable in ethanol. ™ See afse Section 11
Specific gravity  1.26
Viscosity (dvnamic)

A wide range of viscosity types are vommerdially available.
Agueous solutions are most commonly prepared, alchough
hypromellose may also be dissolved in agueous aleohols such
as ethanol and propan-2-ol provided the alcohal conrent s
less than 30% w/w. Dichloromethane and erthanol mixrures
may also be used ra preparc viscous hypromellose solutions.
Solutions prepared using organic solvents tend 1o be more
viscous: increasing concentranien akso produces more viscous
solutions; see Table 11

To prepare an agueons solunon. 1w reconmended chat
hypromellnse is dispersed and thoroughly hydrared i about
20-30% of the required ameunt of waier. The water shauld
be vigorously stitred and heated 1o 80-90 C, and then the
hypromellose shoutd be added. The hear source can he
removed ance the hvpromellose has been thoroughly dis-
persed into the hot water, Sufficient cold water should then be
added to produce the reguired vohume while continung o

Sve Table 1. stir.

9  Pharmacopeial Specifications
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Figure 2: Neornhared specirum of hypromellose measurad by
refeciance

When agueous/organic coselvent mixiures are used for solution
preparanon, hypromellose should firse be dispersed into the
vrganie salvent zc s ratio of 3-8 pares of solvent to 1 part of
hvpromeltose. Cold warer iy then added o produce the final
volume. Examples of sarable water-misable organic solvents
imwlude ethanol and giveols, A sicular preparavson procedure
should be vved when ethanol and dichioromethane constirate
1eompletely orgamc cosolveint nuatore.

11 Stability and Sterage Conditions

Hypromellose powder s a stable marerial, alchough it is hvgeo-
scopic afeer dryving,

Salutions are stable at nH =11 Hypromellose undergoes a
reversible sol—gel transformanon wpon heating and coeling,
respectively, The gelaton temperawure s 50-90 C. depending
upon the grade and concentration of marerial. Fur temperatures
selow the gelation remperatuce, viscosity of the solution decreases
as remperatore 5omereased, Bevond the gelanon remperature,
VISOS TV INETEISes A% temperature is inereased.

Aqueous selunons are compararively enzvme-resistant. provid-
mg goed viscosiny stabihiy durng long-teem storage. '™ However,
autieows solutions are Habee to mceobal spodage and should be
preserved wirh an ansimicrabial preservanve: when hvpromellose is
used a5 a veenuveinereasing ageni o ophthabmic selutions,
Benzalkemum chlonde s commenly used as the preservatve,
Agqueaus colunons may also be steribized by awteclaving: che
wrapuiated polviner must e redispersed o coolng by shaking,

Hypromelloswe  powder should he <ored in a2 well-closed
cantuner, 1 a cont, deyv place.

Table IE: Typical viscosir[v values for 2% {w/v) aqueaus solulions of
Methocel Dow Wolff Cellulosics) end Metolose [Shinfisu Chemical Co.
Ltd ). Viscosities meosured ot 20°C.

Methocel and Metolose produets  JP/PhEur/  Nominal viscosity (mPa s)
use

designation
Melhoce!l K2 Premivm (V 2208 2
Methocel K100 Premium IVEP 2208 100
Methoce! K4M Premivm 2208 4000
Methocel Ki5M Premium 2208 15000
Mathocel K100M Premium 2208 100000
Methacel E3 Premium LV 2910 3
Mathoce! E5 Premiym LV 2910 5
Methocel E& Premiym IV 2010 3
Methocel E15 Premivm [V 2210 15
Methoce! E50 Premivm LV 2210 50
Methocel E4M Premium 2910 400C
Melhocal E10M Premium CR 2910 10000
Methacel F50 Premium 2906 50
Mathocel FAM Premium 2906 4000
Maelolose &0SH 710 50, 4000, 10000
Maelolose 655H 2906 50, 400, 1500, 4000
Melalose POSH 2208 100, £00, 4000, 15000

12  Incompatibilities

Hypromelinse is incompatible with snme oxidizing agents, Since icis
nonionic, hypronellose will not complex with meralbie sals or ionic
arganics o form insalable precipitates.

13  Method of Manufacture

A purified form of cellulose, obtained fram comon linters or wood
pulp, is reacted with sodium hydroaide solution o produce a
swollen alkali eelllose that is chemically mere reactive than
onrreated  cellulose. The alkali cellulose is then wreared with
chloromethane and propylene oxide to produce methyl hydro-
xypropyl ethers of celluluse. The fibrous reacrion product 1s then
purified and ground to a fine, uniform powder or granules.
Hypromeliose can then be exposed to anhydrous hydrogen chloride
10 incluce depolymerization, thus producing fow viscosiry gracles.

14 Safety

Hypromellose s widely used as an excipieni mn oral, opthalmie,
nasal, and topical pharmaceutical formulatons. It is also used
extensively in cosmencs and food products,

Hypromellose 15 genevally regarded as a nentoxic and non-
irrizaring material, although excessive oral consumpzion mav have a
faxative etfect.’'™ The WHO has not specified an acceprable daily
intake for hypromeliose since the levels consumed were not
considered e represent a hazard o health. '™ In facr, high dosages
af hypromeliose are being investigated for wearing various
metabolic syndromes. 'S

LD s mouse, 10} 5 plkgt™
LDs (rar IP): 5.2 ¢/ke

15 Huandling Precautions

Observe normal precaunons appropriate to the ciccumstanees and
quanrity of materat handled. Hypromellase dust may be icritaung
to the eves. so eve protection is recommended. Excessive Just
generauon should be avoided o mimimize the risks of explosion,
Hypromeltlose is combusiible.

16 Regulatory Status

GRAS listed. Accepted for use as a food addinive in Europe,
Included in the FDA Inacrive Ingredients Database (ophthalmic and
nasal preparations: aral capsules, suspensions, syrups, and mblers;
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Bogota, D.C.,
Abogado
JAIME EDUARDOQ DELGADQ VILLEGAS
ASUNTO Radicacion 08 115 883
Tramite 011
Evento 378
Actuacion 519
QOficio t
Folios E U 9 0 _9;_@:
Patente de Invencion Patente de Modelo de Utilidad [:’
Via Nacional
Via PCT (fase nacional) Cap.| Cap. Il [ ]

No. Solicitud Internacional PCT/EP2007/003425
Fecha de Presentacion Internacional 19/Abril/2007

Como resultado del Examen de Fondo realizado, con fundamento en el Articulo 45 de
la Decisidn 486 de la Comision de la Comunidad Andina, se comunica:

1. Documentos estudiados

Descripcion: Folios 27 a 38 29/0ctubre/2008
Reivindicaciones: Folios 39 a 40 29/0ctubre/2008
Dibujos: Folios 42 a 43 29/0ctubre/2008

Prioridad: DE 10 2006 020 604.5 02/Mayo/2006
2. Analisis de la Prioridad |

Se acepta la reivindicacion de prioridad porque esta solicitud fue presentada dentro
del plazo establecido (art. 8 d 486) y su contenido técnico corresponde con el de la
prioridad reivindicada.

3. Objeto de la invencion

Titulo de la solicitud: “Formulacién de medicamento liquida para betablogueantes”
{modificado en el folio 55).

El problema planteado en esta solicitud consiste en la necesidad de disefiar
formulaciones de farmacos betabloquentes para uso veterinario con alta aceptacion
por parte del animal, buena capacidad de dosificacién y buena estabilidad a largo
plazo.

Para resolver este problema técnico la solicitud en estudio proporciona una
formulacion liquida de betabloqueantes que comprende espesantes, saborizantes,
aromatizantes y conservantes.

El objeto de la presente Solicitud se relaciona con la Clasificacion Internacional de
Patentes (CIP): A61 K 9/0; A61 K 31/135; A61 K 31/22

Expediente 08 115 883 1er Art 45
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4, Reivindicaciones relativas a un uso o a un segundo uso (Art 14y 21 D 486)
El uso de la reivindicacion 11 no es patentable, de acuerdo con el Art 14,
5. De la Solicitud de Patente
Reivindicaciones (Art 30 D 486, Art 22 PCT)

La reivindicaciéon 1 no es clara porque define la formulacidon por su rapida
biodisponibilidad, o cual corresponde a un resultado a alcanzar y no define la
formulacion de manera clara, precisa e inequivoca, puesto que la reivindicacion
incluiria no solo fa solucion propuesta por el solicitante, sino todas las alternativas
presentes o futuras que lleguen a ese resultado. Se sugiere reemplazarlo por las
caracteristicas esenciales que contribuyen a la obtencidn de este efecto, es decir, por
los ingredientes y sus proporciones.

Adicionalmente, las reivindicaciones 1 a 8 no son claras ni concisas por cuanto los
términos “betablogueante soluble en agua”, “espesante soluble en agua’
“saborizantes y/o aromatizantes” y “formador de gel” definen los ingredientes por su
funcién y no precisan inequivocamente los componentes dentro de la composicién,
definiendo opciones ilimitadas de la composicidén gue no encuentran soporte en la
descripcion. Se sugiere al solicitante definir estos ingrediente de la composicion por
su nombre comun, haciendo una generalizacion razonable de las realizaciones
preferidas mostradas en el capitulo descriptivo de |a solicitud.

6. Determinacion del Estado de la Técnica
El estado de la téchica se determind con base en |a fecha de presentacién de la

solicitud de prioridad: mayo 02 de 2006 y se encontraron los siguientes documentos
que anticipan el objeto de esta solicitud:

itemn Documento Titulo Fecha de Publicacién*

D1 US 4600708 Propanolol hydrochloride tiquid 15/Julio/1986
formulations

Higel, Stephanie, Am. Effects of ACE inhibition and b-

N7 J. Physiot. 277 (Heart receptor blockade 1999
Circ. Physiol, 48), on energy metabolism in rats
H2167-H2175 postmyocardial infarction

D1http://gb.espacenet.com/search87cgils97_cgi.exe?Action=FormGen&Template=gb/en/advanced hts
divuiga (Resumen) formulaciones liquidas de administracién oral de clorhidrato de
propanolol que contiene lecitina y/o aminoacidos que enmascaran las caracteristicas
de sabor.

D2 ensefa (Pag. H2167 y H2168, folios 75 y 78) los efectos del tratamiento cronico
con un betablogqueador (bisoprolol) y un inhibidor ACE (captopril).

7. Examen de Patentabilidad (Art 14 D486)

Novedad (Art 16 D486)

La reivindicacion 1 consiste en una formulacion de medicamento liquida basada en
agua para su administracién por via oral que contiene como maxime el 1% en peso
de un betabloqueante en forma disuelta, presentando la formulacién una rapida

bicdisponibilidad.

Comparacion de las caracteristicas técnicas esenciales, con las del Estado de |a Técnica:
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. Caracteristicas esenciales ! D1
i_formulacion de medicamento Ilqwda formulacion de medicamento liquida
| basada enagua basada en agua (abstract)

. maximo el 1% en pesc de un
- betablogueante en forma disuelta

0.97% (ejemplo 1)

Las caracteristicas esenciales de la composicion de la reivindicacion 1 habian sido
divulgadas previamente en D1, el cual ensefia una formulacién de dosificacién oral
liquida de clorhidrato de propanoclol (resumen) que contiene un componente
enmascarador del sabor amargo del clorhidrato de propanoiol (columna 1, lineas 26 —
30).

En consecuencia, la reivindicacion 1 no es nueva segun lo divulgado en el documento
D1.

Nivel Inventivo (Art18 D486)
La reivindicacion 3 consiste en una formulacidon de medicamento segun las
reivindicaciones precedentes que contiene bisoprolol como betabloqueante soluble

en agua.

La reivindicacion § consiste en una formulacién de medicamento segun las
reivindicaciones precedentes, que contiene saborizantes y/o aromatizantes.

La reivindicacion 7 consiste en una formulacién de medicamento segun la
retvindicacion 6 que contiene del 1 al 10% en peso de formador de gel.

La reivindicacion 9 consiste en una formulacion de medicamento segin la
reivindicacion 8 que contiene como formador de gel hidroxipropilcelulosa.

La reivindicacion 10 consiste en una formulacién de medicamento segun
reivindicacion 8 que contiene como foermador de gel hidroxipropilmetilcelulosa.

Comparacién de las caracteristicas técnicas esenciales, con las del Estado de la Técnica:

Caracteristicas esenciales

[ D1 D2
formulacion de medicamento [1
.

formulacion de medicamento liguida

liquida _
basada en agua . basada en agua (abstract) Ensefa que el
maximo el 1% en peso de un | biso ro!gl :S un
betablogueante en forma 0.97% (ejempic 1) farcho
disuelta
f ----- - betabloqueador
El farmaco betabloguedor El farmaco betabloquedcer corresponde a | (Pag. H2167,
corresponde a bisoprolol . ;
AR clorhidrato de propanolel folio 75,
; (reivindicacion 3) Columna 2
saborizantes también pueden ser parrafo 2) y que
-~ Una o varias sustancias adicionados, como sabores artificiales esta sustancia
- saberizanfes y/o aromatizantes de fresa o limén o sabores naturales de resenta un
(reivindicacion 5) P

vainilla o limén (Ceolumna 2, lineas 41 -

sabor amargo

' 42) J

s f— - . - — (P4g. H2168, |
Formador de gel (1-10%) que mcluyerI\ n]pdlflcidor;es de. wscomdaq, folio 76, i
corresponde 2 como e dS| |c2lol e aluminio magnesio, Columna 1, |
hidroxipropilceluiosa y | que puede acicionarse en parrafo 1) ;

concentraciones entre 0.1 al 0.5% en
peso de la composicién (Columna 2,
lineas 28 - 32)

hidroxipropilmetilcelulcsa
{reivindicaciones 7, 9.10)

Los documentos D1 y D2 se consideran el estado de la técnica cercano a la
invencion definida en las reivindicaciones 3, 5, 7, 9 y 10 porque:
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El documento D1 ensefna una formulacion de dosificacion oral liquida de clorhidrato
de propanolol {resumen) que contiene un componente enmascarador del sabor
amargo del clorhidrato de propanolol (columna 1, lineas 26 — 30) en donde la
formulaciébn contiene aditivos que producen suspensiones estables y efectivas
{Columna 2, lineas 8 — 10) que incluyen modificadores de viscosidad, como el silicato
de aluminio magnesio, gue puede adicionarse en concentraciones entre 0.1 a1 0.5%
en peso de la composicion (Columna 2, lineas 28 — 32); ensena los conservantes que
pueden ser adicionados, tales como parabenos, benzoato 0 mezclas de los mismos
(Columna 2, lineas 32 — 34). Ademas, el documento sefiala los saborizantes que
pueden ser adicionados, tales como sabores artificiales de fresa o limén o sabores
naturales de vainilla o limén (Columna 2, lineas 41 — 42). El ejemplo 1 (columna 2,
lineas 47 a columna 3, linea 5) muestra una solucién acuosa liquida de 10gr de
clorhidrato de propanolol ((10g/10299)*100=0.97%).

El documento D2 ensefia que el bisoprolol es un farmaco betabloqueador (Pag.
H2167, folio 75, Columna 2, parrafo 2} y que esta sustancia presenta un sabor
amargo (Pag. H2168, folio 76, Columna 1, parrafo 1).

La diferencia entre la invencidn, definida en la reivindicacion 1y la formulacién de D1
consiste en que la invencidn define la formulacidn para el bisopropol como farmaco
betablogueante (reivindicacion 3) y el uso de hidroxipropilcelulosa vy
hidroxipropilmetilcelulosa como formador de gel (reivindicaciones 8 y 10) en una
proporcion de 1 — 10% de estos componentes (reivindicacion 7).

El efecto que logra el definir el bisoprolol como farmaco betabloguedor y la utilizacion
de hidroxipropilcelulosa y hidroxipropilmetilcelulosa como formador de gel en una
proporcidn de 1 ~ 10% dentro de la formulacién es la obtencidn de la composicion
con sabor mejorado de bisoprolol.

Por lo tanto, el problema técnico objetivo que pretende resolver esta invencion se
puede formular asi: "como modificar la formulacion conocida en D1 para conseguir
una formulacion con sabor mejorado de bisoprolol?”.

Sin embargo, la utilizacién de bisoprolol como farmaco betablogqueador y sus
problemas de sabor amargo son ensefiados por el documento D2 (Pag. H2167, folio
75, Columna 2, parrafo 2; Pag. H2168, folio 76, Columna 1, parrafo 1). Igualmente,
es del conocimiento de una persona versada en la materia que la
hidroxipropilcelulosa y hidroxipropilmetilcelulosa son utilizados como formadores de
gel en una proporcion del 1 al 10% (Handbook of pharmaceutical excipients, Folios
77 a 84)

Por tal motivo, la persona del oficio normalmente versada en la materia habria sido
claramente motivada a reemplazar en la composicién divulgada por D1 el clorhidrato
de propanolol por bisoprolol, considerando que este es un farmaco betabloqueador
con sabor amargo, segun la ensefanza del documento D2, teniendo una expectativa
razonable de camuflar caracteristicas organolépticas del farmaco, como el sabor no
deseable y llegando al objeto del capitulo reivindicatorio de |a solicitud. Por lo cual se
considera obvia.

Conclusién:

El capitulo reivindicatorio cumple el requisito de novedad (Art. 16), pero no cumple
con el requisitc de nivel inventivo (Art. 18).

8. Conclusién
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Los requisitos de Patentabilidad de la presente Solicitud estan afectados asi:

item Documento ' _Reivindicaciones afectadas Requisito que afecta
D1y US 4600708 1~-10 Nivel Inventivo

I Higel, Stephanie, Am. J.

Physiol. 277 (Heart Circ. . .

D2 Physiol. 48) 1-10 Nivel Inventivo

H2167-H2175

En cumplimiento del articulo 45 de la Decision 486 de la Comisidn de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
contados a partir de la fecha de notificacién de la presente comunicacion. En caso de
no dar respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran
los impedimentos para la concesién, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001.

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

El anterior rquﬁeri lento  fue notificado por fijacidn en lista, de fecha
Jli. 202

Elaborado por: Maria del Pilar Obando Patifio
Revisado por: Consuelo Leguizamén Leguizamén
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