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COPOLR- 1 

XMPROVEMENTS IN COMPOSITIONS OF COPOLYMERS 

This application is a continuation-in-part of U.S.S.N. 

08/344,248, filed November 23, 1994, which is a 

5 continuation of U.S.S.N. 08/248,037, filed May 24, 1994. 

ackground of _the Invention 

a_ynthetic polypeptide analog of myelin 

basic protein (MBP), which is anatura]. component of the 

10 myelin sheath. It has been suggested aeapotential 

theraputic agent  for _multiple-

 

qsj 

(Eur. J. 

Immuuol. [1971] 1:242; and T. Neurol. Sci. (1977) 

31:433). All references cited herein are hereby 

incorporated by reference in their entirety. Interest in 

15 copolymer -1 as an immunotherapy for multiple sclerosis 

stems from observations first made in the 1950’s that 

myelin components such as MBP prevent or arrest 

experimental autoiimiune encephalomyelitis (EAE). EE is 

a disease resembling multiple sclerosis that can be 

20 induced in susceptible animals. 

Copolymer-1 was developed by Drs. Sela, Arnon, and their 

co-workers at the Weizmann Institute (Rehovot, Israel). 

It was shown to suppress EM (Bur. J. linmunol. (1971] 

25 1:242; U.S. Patent No. 3,849,550). More recently, 

copolymer-1 was shown to be beneficial for patients with 

the exacerbating-remitting form of multiple sclerosis (N. 

Engl. J. Med. [1987] 317:408). Patients treated with 

daily injections of copolymer-1 had fewer exacerbations 

30 and smaller increases in their disability status than the 

control patients. 

Copo1y]is a mixture of polypeptides composed of 

alanine, glutamiac3.d, lysine, and tyrosine in a molar 

p 
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KDa or more. More preferably, the composition contains 

less than 2.5t of species of copolymer-1 having a 

molecular weight of 40a,. or more. 

5 The invention further relates to a copolymer-1 having 

over 75W of its molar fraction within the molecular 

weight range from about 2 KDa to about 20 KDa. 

In addition, the invention relates to a copolymer-]. 

10 having an average molecular weight of about 4 to about 

8.6 KDa. In particular, the invention relates to a 

copolymer-1 having an average molecular weight of about 4 

to about 8 KDa and a copolymer-1 having an average 

molecular weight of about 6.25 to about 8.4 KDa. 

15 

Copolymer-i, according to the present invention, may be 

..preparedby methods known in the art, for example, the 

process disclosed in U.S. Patent 3,849,550, wherein the 

M-carboxyanhydrides of tyrosine, alanine, y-berxzyl 

20 glutamate and E-N-trifluoro-acetyulysine are polymerised 

at ambient temperature in anhydrous dioxane with 

diethylamine as initiator. The deblocking of the y-

carboxyl group of the glutamic acid is effected by 

hydrogen bromide in glagia1 acstic acid and is followed 
25 by the removal of t trifluoroacetyl groups from the 

lysine residues by 1M piperidine. For the purposes of 
the application, the terms "ambient temperature" and 
"room temperature" should be understood to mean a 

temperature ranging from about 20 to about 26 0C. 
30 

The copolymer-1 with the required molecular weight 

profile can be obtained either by methods known per se. 

Such methods include chromatography of copolymer-1 

containing high tholecular weight species and collecting 
35 the fractions without the undesired species or by partial 

acid or enzymatic hydrolysis to remove the high molecular 

weight species with subsequent purification by dialysis 
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1. A copolymer-i. fraction substantially free of species 

of copolymerl having a molecular weight of over 40 

kilodaltons. 

2. A copolymer -2. fraction, wherein said fraction 

contains less than 5’ of species of copolymer-1 having a 

molecular weight of over 40 kilodaltons. 

3. The copolymer -2. fraction according to claim 2, 

wherein the fraction contains less than 2.5’s of species 

of copolymer-1 having a molecular weight of over 40 

kilodaltons. 

4. The copolymer-1 fraction according to claim 2, 
wherein over 75% of said fraction is within a molecular 
weight range from about 2 kilodaltons to about 20 

kilodaltons. 

5. A copolymer-1 fraction, wherein said copolymer -a has 
an average molecular weight of about 4 to about 8 
kilodaltons. 

6. A copolymer-1 fraction, wherein said copolymer-1 has 
an average molecular weight of about 6.23 to about 8.4 
kilodaltons. 

7. A composition for the treatment of multiple 
sclerosis, comprising 

a pharmaceutically effective amount of a 
copolymer -1 fraction, wherein said fraction contains less 
than St of species of copolymer-1 having a molecular 
weight of over 40 kilodaltons, and 

a pharmaceutically acceptable carrier. 

8. The composition according to claim 7, wherein the 
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copolymer -1 fraction contains less than 2.5’s of species 

of copolymer-1 having a molecular weight of over 40 

kilodaltons 

9. The composition according to claim 7, wherein over 

75W of said copolymer -1 in said fraction is within a 

molecular weight range of about 2 kilodaltons to about 20 

kilodaltons. 

. 10. A composition for the treatment of multiple 

sclerosis, comprising 

a pharmaceutically effective amount of a 

copolymer-1 fraction, wherein said copolymer-1 in said 

fraction has an average molecular weight of about 4 to 

about B kilodaltons, and 

- a pharmaceutically acceptable carrier. 

11. A composition for the treatment of multiple 

sclerosis, comprising 

a pharmaceutically effective amount of a 

copolymer-1 fraction, wherein said copolymer-. in said 

fraction has an average molecular weight of about 6.25 to 

about 8.4 kilodaltons, and 

a pharmaceutically acceptable carrier. 
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A NOVEL PROTEOSOME-LIPOSACCflAR1DE VACCINE ADJUVANT 

FIELD OF MENTION 

5 - This invention relates to adjuvants for enhancing the iminunogenicity and 

improvement of the immune response of antigens and to methods and compositions for 

preparing and using them. - 

10 BACKGROUND OF THE INVENTION 

The ability of antigens to induce protective immune responses in a host can be 

enhanced by combining the antigen with iminunostimulants or adjuvants. Alum-based 

adjuvants are almost exclusively used for licensed injectable human vaccines, however, 

while alum enhances certain types of serum antibody responses (Type 2), it is poor at 

15 enhancing other types of antibody responses (Type 1) and is a poor activator of cellular 

immune responses that are important for protection against intracellular pathogens and for 

therapeutic vaccines for cancer and allergy. Furthermore, alum enhances allergic reactions 

due to production of IgE. Although numerous substances have been tested and shown to be 

potent adjuvants for antibody and cellular (Type 1) immune responses in animal models, 

20 very few have proved to be suitable for use in humans due to unacceptable levels of 

reactogenicity and/or disappointing iminuno-enhancing abilities. Furthermore, there are 

currently no licensed adjuvants capable of enhancing immune responses at mucosal 

surfaces where the majority of infectious agents enter the host. Indeed, development of the 

most promising nasally delivered mucosal adjuvants, the bacterial enterotoxins (e.g. 

25 mutated cholera and heat-labile toxins), have been halted in North America due to their 

ability to be transported to, and cause inflammation in the olfactory bulb region of the 

CNS of rodents. There is a need for potent adjuvants that are safe in humans and capable 

of inducing protective systemic and mucosal humoral and cellular immune responses. 

30 Lipopolysaccharides (LPS) from gram negative bacteria are potent adjuvants. U’S 

activates the innate immune system causing production of inflammatory cytokines such as 

11-
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5 solution (e.g. Empigen BB, Triton X-100 and/or Mega-10) and then effecting complexing 

of the components while removing detergent by dialysis or, preferably, by diafiltration / 

ultrafiltration methodologies. Mixing, co-precipitation and/or lyophulization of the two 

components may also be used to effect adequate complexing or association. 

10 The end result of the process is the production of an adjuvant that when administered 

together with antigens forms an adjuvanted vaccine or inimunotherapeutic that can be 

delivered by a mucosal route (such as nasal, oral, oropharyngeal, ocular, genituri.nary 

mucosal including vaginal, sublingual, intrapulmonary, inlratracheal or rectal) or a 

parenteral route (such as intramuscular, subcutaneous, intravenous, intraperitoneal, 

15 submucosal, intradermal) or a transdermal, topical or transmucosal route to induce 

enhanced levels of serum and/or mucosal antibodies and/or type 1 cellular immune 

responses against the antigen compared with the antigen alone given by the same routes. In 

the following examples, mixtures cont kgLatq2some-l?2S (using LPS from either 

Shigella Or Plesiomonatpr Escherichia.or Salmonella) and a mono or multivalent split or 
_- -...-

20 purified recombinant influenza antigen and delivered by liquid or spray or by injection as 

an adjuvanted influenza vaccine induced specific anti-influenza immune responses 

including, for example one or more of the following: a) serum IgG antibodies or serum 

antibodies measured in functional assays including, but not limited to, hemagglutination 

inhibition (HAl) antibodies; it is noted that HAl responses are significant since their . 25 induction is known to correlate with protection against influenza in humans; b) mucosal 

antibodies including IgA in mucosal secretions collected from the respiratory, 

gastrointestinal or genitourinary tracts including, but not limited to the nasopharynx, lungs 

and vagina and c) correlates of cell-mediated immunity (CMI) including the switch or 

decrease from higher or predominant type 2 responses to result in mixed, balanced, 

30 increased or predominant type 1 responses, for example, as measured by the induction of 

cytokines such as IFN- ’y without comparable increases in induction of certain type 2 

cytokines such as )L-5 whose levels may, for example, be maintained, decreased, or 

absent. Such Type 1 responses are predictive of the induction of other CMI associated 

responses such as development of cytotoxic T cells (CTLs) indicative of ml immunity. 
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specific serum IgG compared with the allergen alone, and a reduction in Bet v la-speefic 

serum IgE compared with allergen administered with aluminum phosphate, a depot and 

Type 2 adjuvant known to sensitize mice for allergic responses against an allergen. 

Importantly, the increase in the type 1 cytokine, IFN y was also observed following the 

inummization of allergic mice with the same allergen given with IVX-908. The pro-

10 allergic state of the mice mimics the situation in allergic humans, suggesting that WX-

908lallergen formulations may be candidates for therapeutic allergy vaccines. 

It is noted that the instant invention can readily adjuvant vaccines containing single, 

monovalent or multi-component antigens such as peptides, proteins, toxoids, 

15 glycoproteins, glycolipids, carbohydrates and/or polysaccharides, isolated from biologic 

organisms of the animal or plant kingdom that may be infectious organisms, such as 

parasites, viruses and bacteria, or may be extracts or purified or chemically modified 

extracts of allergens derived from unicellular or multicellular organisms or may be 

chemical jmaterial. It is also envisioned that whole or disrupted microorganisms including 

20 viruses, bacteria or parasites, attenuated or inactivated could be used as antigen. Those 

materials may also be produced by synthetic or recombinant molecular procedures to 

induce immunity to and protect against several strains of a particular organism or multiple 

organisms or disease-causing agents or against allergies, cancer or auto-immune diseases. 

The utility in human and veterinary fields is proposed. Furthermore, the invention can be 

25 used to enhance immunity when given together with the antigen as an adjuvanted vaccine 

or imniunotherapeutic as priming or boosting immunizations prior to or subsequent to 

administering the antigen (by rnucosal or parenteral routes) without the instant invention. 

For parenteral, nasal, oral or suppository use, the adjuvant maybe given together 

30 with amounts of a variety of excipients or other adjuvants including oils, emulsions, nano-

emulsions, fats, waxes, buffers, or sugars, as diluents or vehicles customary in the art to 

provide stable delivery of the product in the desired delivery format. 

1.2 
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Results show the following activities of IVX-908 adjuvant when mixed with ovalbumln 

(OVA), a known poor irumunogen and given by the nasal or injectable route, 

1. Enhances OVA-specific serum IgG titers by greater than 60- and 75-fold via the nasal 

10 and injectable routes respectively compared with antigen alone, 

2. Enhances the secretion of OVA-specific IFN-y and IL-5 from re-stimulated 

splenocytes compared with antigen alone resulting in a balanced type of immune 

response. 

V 
15 EXAMPLES 

Example 1: Production of proteosonies 

Two examples of outhr membrane protein proteosome preparations are shown. These 

preparations were purified from type 2 Neisseiia meningitidis by extraction of phenol-

20 killed bacterial paste with a solution of 6% Empigen BB (EBB) (Albright and Wilson, 

Whitbavcn, UK) in 1 M calcium chloride followed by precipitation with ethanol, 

solubilization in 1% EBB-Tris/EDTA-saline and then precipitation with ammonium 

sulphate. The precipitates were re-solubilized in the 1% EBB buffer, diafiltered and stored 

in an EBB buffer at -70°C. A flow chart of this process, which resulted in proteosomes 

25 having a liposaceharide content of between 0.5% and 5%, is shown in Flowchart 1A 

(Figure 1A) on the following pages. Proteosomes may also be prepared by omitting the 

ammonium sulphate precipitation step to shorten the process as desired with resultant 

proteosomes having a liposaccharide content of between 12% and 25%, and may, 

depending upon the materials, be between 15% and 20% as shown in Flowchart lB 

� 30 (Figure 1B). 

ExMRle 2: Production of liposaccharides 

The example in Flowchart 2 (Figure 2) shows the process for the isolation and purification 

-12-
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5 of LPS from S. fiexneri or P. shigelloides bacteria. This process can similarly be used for 

preparing LPS from other gram-negative bacteria including, but not restricted to Shigelia, 

Plesiomonas, Escherichia and Salmonella species. Following growth of the bacteria by 

fermentation, the cell paste was re-hydrated with 3 mL 0.9M NaCl, 0.005 M EDTAJg 

paste. Ten mg lysozyme /g paste was also added. Lysozyme digestion was allowed to 

10 proceed for 1 hour at room temperature. Fifty TJ/mL Benzonase (DNase) was then added 

with 0.025M MgC12. DNase digestion was allowed for 30 minutes to proceed at room 

temperature. The suspension was then cracked by passage through a m.icrofluidizer at 

14,000 to 19,000 psi. Fresh DNase (50 U/mL) was added and the suspension was digested 

for a further 30 nun at room temperature. The digested cell suspension was heated to 68°C 

15 in a water bath. An equal volume of 90% phenol (at the same temperature) was added and 

the mixture was incubated with shaking at 68°C for 30 
mm. The mixture was centrifuged 

at 4°C to separate the aqueous and organic phases. The aqueous phase was harvested and 

the organic phase was re-extracted with WFI (water for injection) at 68°C for 30 mm. The 

mixture was centrifuged at 4°C to separate the aqueous and organic phases and the 

20 aqueous phases were combined. Twenty percent ethanol and 10 mM CaCl2 were added to 

the combined aqueous phase to precipitate nucleic acids. The mixture was stirred at 4°C 

overnight. Precipitated nucleic acids were then pelleted by centrifugation at 10,000XG for 

30 minutes and the supernatant was collected. 

25 The supernatant was concentrated and dialiltered using a 30,000 MW hollow fiber 

cartridge into 0.15M NaCl, 0,05M Tris, 0.01M EDTA and 0.1% Empigen BB, pH 8.0. 

Finally, the LPS was sterile-filtered using a 0.22 urn Millipak 60 filter unit aliquoted into 

sterile storage containers and frozen at -80°C. 

30 Bxample 3: Preparation and characterisation of a proteosomelii,osaccharide adiuvant 

comniex 

The adjuvant is manufactured by non-covalently complexing Proteosomes to LPS. 

The LPS can be derived from any of a number of gram negative bacteria including, but not 

-13-
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S. Determinación del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar el Estado de la TØcnica es: 

Fecha de presentacón de  la solicitud prioritaria: Junio 25 de 2004. 

Teniendo en cuenta la fecha indicada se realizó  la busqueda en el estado de la 
tØcnica de documentos relacionados con la solicitud encontrÆndose los siguientes 
documentos mÆs relevantes: 

NO Documento Titulo Fecha de 
publicación* 

Dl W09531990 
Copolymer-1 improvements in Noviembre 30 de 
compositions of copolymers 1995 

D2 W002072012 A novel proteosome- Septiembre 19 
liposaccharide vaccine adjuvant de 2002 

Dl (Folios: 219-221); D2 (Fobs: 224-229) 

6. AnÆlisis de patentabilidad (articulo 14 D486) 

6.1 Novedad (articulo 16 D48) 

La reivindicaciôn 22, se refiere a: 

-Una composición que contiene acetato de Glatiramer y 
-Una composición basada en proteosomas. 

Di, W09531990, que da a conocer un polipØptido sintØtico, que es el copolimero 
I ó acetato de glatiramer y sus composiciones (folio 220, pÆgina 1, lineas 8, 34; 
folios: 222 y 223 reivindicaciones 7-11. 

D2, W002072012, describe una composición adyuvante, basada en proteosomas 
(folios 228-229, pags 12-13, ejemplo 1) 
Las caracteristicas esenciales de la reivindicaciôn 22 es decir: Una composiciôn 
que contiene acetato de Glatiramer y Una composiciOn basada en proteosomas, 
habian sido divulgadas previamente en Dl y D2. Por lo tanto dicha reivindicación 
no se considera nueva. 

6.2 Nivel inventivo (articul618 D486) 
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La reivindicaciOn 21, consiste on: 

Una composiciOn farmacØutica quo comprende: Acetato de glatiramer en una 
emulsion en submicras a nanoemulsión. 

El Estado de Is TØcnica mÆs cercano es Dl (W09531990) que da a conocer un 
pofipØptido sintØtico, que es el copolimero I 0 acetato do glatiramer: que contiene 
alanina, Æcido glutamico, lisina y tirisina y sus composiciones (folio 220, pÆgina 1, 
lineas 8, 34; folios: 222 y 223 reivindicaciones 7-11W 

La composiciOn objeto de esta solicitud se diferencia de las composiciones de Dl, 
en que esta menciona como vehIculo farmacØuticamente aceptable: una emulsiOn 
en submicras o nanoemulsión. 

El hecho de incluir una emulsiOn en submicras o nanoemulsiOn, en las 
composiciones que se daban a conocer en Dl, causa que Is composiciOn 
reclamada, tenga una mejor respuesta inmune, ütil en el tratamiento de 
trastornos neurolOgicos coma Is escierosis multiple (folio 45, pg 8). 

� El Problema TØcnico Objetivo era "coma obtener composiciones de acetato de 
glatiramer tenga una mejor respuesta inmune, ütil en el tratamiento de trastornos 
neurolOgicos como Is escierosis multiple". 

D2 (W002072012) describe una manera de solucionar el problems tØcnico, 
mediante una composiciOn adyuvante, para aumentar Is inmunogenicidad y 
mejorar Is respuesta inmune de Is respuesta de antIgenos, que contiene 
excipientes coma nanoemulsiones (folio 225, pÆg 1, lIneas 1-5 y folio 227, pg6, 
Uneas 30-31). 

Par tanto, Is solicitud, tal como se reivindica, es obvia, porque el Experto en Is 
Materia enfrentado al problems de "cOmo obtener composiciones de acetato de 
glatiramer tenga una mejor respuesta inmune, ütil en el tratamiento de trastornos 
neurolOgicos como Is esclerosis mltiple", incluirla una composiciOn adyuvante, 
para aumentar Is inmunogenicidad y mejorar Is respuesta inmune de Is respuesta 
do antigenos, que contiene excipientes como nanoemulsiones (folio 225, pÆg 1, 
Ilneas 1-5 y folio 227, pg6, lIneas 30-31), dentro de las composiciones que se 
enseæan en Dl, log rando de esta forma Is composición objeto de esta solicitud. 

Par lo tanto la reivindicaciOn 21 no es inventiva. 

7. ConclusiOn: 

Los requisitos de patentabilidad do Is presente solicitud se encuentrari afectados 
as!: 

[N°T Documento NO Rewtndicaciones Requisito que afecta afectadas 

Dl W09531990 21 Nivel Inventivo 
22 Novedad 

D2 W002072012 21 Nivel Inventivo 
22 Novedad 
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233 

En cumplimiento del artIculo 45 de la Decision 486 de la Comisiôn de la 
Comunidad Andina, se le indica que debe dar respuesta dentro del tØrmino de 
sesenta dias contados a partir de la fecha de notificaciOn de la presente 
comunicaciOn. En caso de no dar respuesta at presente requerimiento, o si a 
pesar de la respuesta subsistieran los impedimentos para la concesiôn, se 
denegarÆ la patente. 

Notifiquese el presente oficlo conforme a to dispuesto en el numeral 5.2, literal e), 
del capitulo quinto del tituloprimero de la Circular Unica No 10 de 2001. 

ALIX CARMENA CESPEDES DE VERGEL 
Directora de NØvas Creaciones (C) 

El anterior requerimiento fue notificado por fijaciOn en lista, de fecha 
t9 IT4t 2U1fl 

CONCEPTO TECNICO No. 267 EXAMINADOR TECNICO 
COdigo No.202078 
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