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PROCESSO DE OBTENGAO DE COMPLEXO NANOESTRUTURADO
(CFI-1), COMPLEXO NANOESTRUTURADO ASSOCIADO A PROTEINA
(MRB-CFI-1) E USO

Campo da invencao

[001] A presente invengao refere-se a um processo de obtencdo de um
complexo nanoestruturado inorganico (CFI-1), complexo nanoestruturado
associado a proteina (MRB-CFI-1) e uso.

[002] A principal aplicagao da tecnologia é o tratamento do céancer de bexiga
urinaria, tanto em animais quanto em seres humanos. Sua atividade antitumoral
e unica e potencialmente substituto de outros farmacos antineoplasicos
comerciais.

Fundamentos da invencao

[003] Todos os 6rgaos do trato urogenital sdo sedes potenciais de tumores
malignos. A incidéncia e o tipo variam de orgao para 6rgao. O cancer de bexiga
urinaria (CB) representa a segunda doenca maligna mais comum do trato
urinario (Siegel et al., 2012; American Cancer Society, 2016).

[004] A Sociedade Americana para o Cancer estimou para 2016 cerca de
76.960 novos casos de CB nos Estados Unidos, sendo 58.950 em homens e
18.010 em mulheres. A estimativa também previu 16.390 mortes por CB, sendo
11.820 homens e 4.570 mulheres (American Cancer Society, 2016). Segundo
dados do Instituto Nacional do Cancer (INCA, 2016) a estimativa para o Brasil
em 2016 foi de 9.670 novos casos de CB, sendo 7.200 homens e 2.470
mulheres. Em 2013 foram notificadas 3.642 mortes por CB, sendo 2.542 homens
e 1.099 mulheres, o que demonstra o drastico aumento na prevaléncia desse
tipo de tumor.

[003] Mais de 70% da incidéncia de CB é superficial (pTis, pTa e pT1), tumor
nao-invasivo (CBNMI), e a ocorréncia de uma doenca invasiva & ocasional
(Askeland et al., 2012). Contudo, 50% dos tumores nao-musculo invasivos
recorrem em 4 anos apos o tratamento e 11% evoluem para o fenétipo invasivo
(Askeland et al., 2012).

[006] O estadiamento histolégico do CB é determinado pela profundidade de
invasao tumoral da parede vesical e dependera da resseccao transuretral (RTU)

do tumor, por via endoscopica, para seu diagndstico correto. Fragmentos de
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ressecgcao superficiais e profundos devem ser analisados separadamente
(Epstein et al., 1998; Epstein, 2003). A classificacdo TNM 2009 (UICC - Union
for Cancer Control) é utilizada para o estadiamento.

[007] Um numero significativo de fatores de risco tem sido relacionado ao
desenvolvimento de CB. Segundo dados do registro da base populacional do
INCA o maior fator de risco para o desenvolvimento do CB é o tabagismo, sendo
responsavel por cerca de 66% de novos casos em homens e 30% em mulheres
(INCA, 2016). Na meta-andlise de estudos epidemiolégicos de Zeegers et al.
(2000) sobre o impacto das caracteristicas do tabagismo ao risco de cancer do
trato urinario, o cigarro foi apontado como um fator que aumenta
substancialmente o risco para o desenvolvimento do cancer de bexiga. O cigarro
possui dezenas de substancias toxicas, dentre elas aminas aromaticas e
compostos N-nitrosos analogos do MNU (N-metil-N-nitrosouréia) um potente
carcinogeno.

[008] Outro fator de risco potencial para o desenvolvimento do CB é a exposi¢ao
ocupacional as aminas aromaticas por trabalhadores de industrias de borracha.,
téxtil e de tinta e a infecgéo por Schistosoma haematobiun, sendo este endémico
em paises mediterraneos como o Egito (Zeegers et al., 2000; Poon et al., 2015:
Rosenquist & Grollman, 2016). A exposicdo a certas substancias tais como o
arsénio, que pode estar presente em aguas de abastecimento, o acido
aristoloquico presente em muitas plantas de uso medicinal e a pioglitazona
presente em farmacos para tratamento de diabetes estdo associados como um
fator de risco (Poon et al., 2015; Rosenquist & Grollman, 2016).

[009] De acordo com a Sociedade Americana para o Cancer a ingestao
reduzida de liquidos pode ser um fator de risco, pois um individuo que ingere
quantidades elevadas de liquidos, principalmente agua, tende a eliminar
substancias quimicas mais rapidamente levando em consideracdo que este
tendera a esvaziar sua bexiga com mais frequéncia (American Cancer Society,
2016).

[0010] Em geral, o CB é cerca de 3 a 4 vezes mais comum em homens do que
em mulheres (Nezos et al., 2009). Por outro lado, a sobrevida das mulheres é
pior com esse tipo de tumor. Especula-se que a alta agressividade do cancer de
bexiga nas mulheres é decorrente do desbalango hormonal, o qual surge a partir
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da quinta década de vida. Embora a bexiga urinaria seja secundariamente
regulada por horménios sexuais esteroides, o urotélio normal e os tumores
uroteliais sao responsivos aos andrégenos e estrogenos (Garcia et al., 2015).
Garcia et al. (2015) demonstraram pela primeira vez em ratas induzidas
quimicamente ao CBNMI que os niveis proteicos aumentados da ubiquitina
ligase SIAH-2 supraregularam os receptores androgénicos e diminuiram os
niveis dos receptores estrogénicos, culminando com o escape das células
uroteliais neoplasicas do sistema imune. Esses mesmos autores verificaram que
os niveis dos receptores do sistema imune, toll-like receptors (TLRs), foram
diminuidos no CBNMI e associaram esse efeito ao aumento dos niveis de SIAH-
2 e dos receptores androgénicos.

[0011] O tratamento primario do cancer de bexiga nao-musculo invasivo (CBNMI)
baseia-se no tratamento cirlrgico através da ressecgao transuretral (RTU),
seguido da imunoterapia intravesical com Bacillus Calmette-Guerin (BCG), para
diminuicao da recidiva e prevengao da progressao tumoral. No entanto, o uso de
organismos vivos e atenuados pode causar efeitos colaterais e dificuldade em
predizer a resposta imune e antitumoral. O uso do BCG é limitado no CBNMI
devido a falha do tratamento, efeitos adversos e intolerancia que ocorrem em
mais de dois tergos dos pacientes. Embora o uso da RTU com quimioterapia ou
imunoterapia adjuvantes represente um importante avancgo no tratamento do
CBNMI, o manejo deste tumor, principalmente para tumores de alto grau,
continua sendo um desafio, devido as altas taxas de recorréncia e progressao
para os fendtipos musculo invasivo e/ ou metastaticos. A opgao cirurgica para
tais casos, cistectomia parcial ou total, esta frequentemente associada as altas
taxas de morbidade e mortalidade. Além disso, para alguns pacientes, a
cistectomia nao constitui uma opgao disponivel devido a presenca de
comorbidades concomitantes. Assim, €& de fundamental importancia o
desenvolvimento de novas modalidades terapéuticas que previnam a progressao
da doenga, permitam a preservagdo do 6rgdo e a qualidade de vida dos
pacientes e, finalmente, que fornegam uma opgao para aqueles que sio
inelegiveis a cistectomia. Compostos que sdo capazes de agir como agonistas

dos receptores do sistema imune (foll-like receptors) podem representar
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candidatos promissores a serem desenvolvidos como medicamentos contra o
cancer.

[0012] Nesse contexto, destaca-se o uso do Modificador de Resposta Bioldgica-
Complexo Fosfato Inorganico 1 (MRB-CFI-1), o qual tem sido proposto com
resultados promissores no tratamento do CBNMI. Além disso, a invengao deste
novo nanofarmaco para o tratamento do CBNMI apresenta grande eficiéncia,
baixa toxicidade, economicamente viavel, com grande reprodutibilidade e
rendimento. Apds os experimentos com animais de laboratério e protocolo
clinico-veterinario em caes com CBNMI, a invengao apresenta grande potencial
para uso em seres humanos.

Breve descricdo da invencao

[0013] A presente invengao refere-se a um processo de obtencdo de um
complexo nanoestruturado inorganico (CFl-1), complexo nanoestruturado
associado a proteina (MRB-CFI-1) e uso antitumoral.

[0014] O complexo nanoestruturado (CFI-1) compreende fosfato inorganico,
tamanho medio de 190 + 16 nm, polidispersidade de 0,563 e potencial zeta de -
226+415mV.

[0015] O complexo nanoestruturado associado a proteina (MRB-CFI-1)
compreende fosfato inorganico associado a proteina, tamanho médio de 318 +
146 nm, polidispersidade de 0,9 e potencial zeta de -28,60 + 6,74 mV.

[0016] Sao objetos adicionais o uso dos complexos obtidos (CFI-1) e (MRB_CFI-
1) para tratar cancer, preferencialmente de prostata e bexiga.

[0017] Os compostos NHsMgPOs x 6H20, (NH4)2MgH2(PO4)2 x 4H20,
(NH4)2Mg3(HPOs)4 x 8H20 e NHsMgPO4 x H20 associadas ou ndo a proteinas
hidroliticas sao para tratar cancer.

Breve descricdo das figuras

[0018] Figura 1: Padrao de difragao de raios-X (XRD) do CFI-1

[0019] Figura 2: Analise termogravimétrico (TGA) de CFI-1.

[0020] Figura 3: Analise de calorimetria diferencia de varredura (DSC) de CFI-1.
Velocidade de 10°C/min.

[0021] Figura 4: Espectro Raman do CFI-1.

[0022] Figura 5: Tamanho e carga superficial de CFI-1 pelo método de
espalhamento dinamico de luz (DLS) ou espectroscopia de correlacdo de fotons
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(PCS) por intensidade. Potencial zeta medido pela mobilidade eletroforética no
Zeta Sizer (Malvern).

[0023] Figura 6: Padrao de difragao de raios-X de CFI-1 e do MRB-CFI-1.

[0024] Figura 7: Dicroismo circular (CD) do CFI-1 e do CFI-1 associado a PG.

[0025] Figura 8: Tamanho e carga superficial de CFI-1 associado a PG pelo
metodo de espalhamento dinamico de luz (DLS) ou espectroscopia de
correlagao de fotons (PCS) por intensidade.

[0026] Figura 9: Ultrassonografia dos animais dos Grupos Controle (a) e
induzidos com MNU (b). (a) Morfologia da bexiga urinaria com aspectos normais.
(b) Massa tumoral infiltrando as paredes cranial, ventral e dorsal da bexiga,
medindo 0,32 cm X 0,21 cm.

[0027] Figura 10: Fotomicrografias das bexigas urinarias dos grupos Controle (a,
b), MNU (c, d) e MNU + Complexo Fosfato Inorganico (e, f, g, h). (a), (b) Urotélio
normal composto por 2-3 camadas: uma camada de células basais (cabeca de
seta fechada), uma camada intermediaria de células (seta), e uma camada
superficial ou apical composta por células em guarda-chuva (cabeca de seta
aberta). (c), (d) Carcinoma urotelial com invasdo da lamina prépria (pT1)
associado a metaplasia escamosa (Sm): células neoplasicas dispostas em
pequenos grupos (setas) invadindo a lamina propria. (e), (f) Carcinoma in situ
(pTis), caracterizado por atipia celular: nucleos volumosos com citoplasma
reduzido e nucléolos proeminentes. (g) Carcinoma urotelial com invasdo da
lamina propria (pT1) (seta); inset: células neoplasicas dispostas em pequenos
grupos (seta) invadindo a lamina propria. (h) Hiperplasia plana (setas) composta
por diversas camadas celulares no urotélio; inset: camada de células basais,
camada intermediaria de células e camada superficial. a — h: Lp — lamina propria,
M — camada muscular, Ur — urotélio.

[0028] Figuras 11: Fotomicrografias das bexigas urinarias dos grupos MNU +
P14-16 (a, b, c, d) e MNU + MRB-CFI-1 (e, f, g, h). (a), (b), (g), (h) Hiperplasia
plana (setas) composta por diversas camadas celulares no urotélio: camada de
células basais, camada intermediaria de células e camada superficial. (c), (d)
Carcinoma urotelial papilifero (pTa) alto grau caracterizado por extensas lesées
papiliferas e células uroteliais com arranjo desordenado e com perda da

polaridade; figuras de mitose (setas). (e), (f) Urotélio normal composto por 2-3
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camadas: uma camada de células basais (cabeca de seta fechada), uma
camada intermediaria de células (seta), e uma camada superficial ou apical
composta por celulas em guarda-chuva (cabeca de seta aberta). a — h: Lp —
lamina propria, M — camada muscular, Ur — urotélio.

[0029] Figura 12: Imagens de ultrassom da bexiga urinaria do CAO 1 nos
seguintes momentos: antes da aplicagdo da primeira dose do MRB-CFI-1
(Figura 12a), antes da décima aplicagdo (Figura 12b) e antes da vigésima
segunda aplicagao (Figura 12c).

Descricao detalhada

[0030] A presente invengao refere-se a um processo de obtencdo de um
complexo nanoestruturado inorganico (CFI-1), complexo nanoestruturado
associado a proteina (MRB-CFI-1) e uso antitumoral.

[0031] O processo de obtengao de complexo nanoestruturado (CF1-1) por sintese
quimica compreende as seguintes etapas:

(a) Preparar fosfato de aménio dibasico [(NH2)2HPO.] in situ na presenca de
aménia e acido ortofosférico, por homogeneizagao em agitador ultra
TURRAX entre 25 e 55°C por 20-30 min até neutralizagéo;

(b) Misturar dois sais: cloreto de magnésio, de 1-3% (em massa) e fosfato de
amonio dibasico obtido na etapa (a) em uma concentragao de 1-4% (em
massa) entre 22 a 30°C e pH 5 a 7, sob agitagdo mecéanica com Ultra
TURRAX em uma faixa de rotagao variavel entre 7000 e 15000 rpm por
30-40 min;

(c) Aplicar um patamar de pressdo na mistura obtida na etapa (b) em
homogeneizador de alta pressdgo (NIRO) com a valvula de
homogeneizagdo com pressdao variavel entre 400 e 700 bar,
preferencialmente 600 bar, no segundo estagio a valvula de
homogeneizagdo com pressdo variavel entre 50 e 70 bar,
preferencialmente 60 bar, por até 1 a 3 ciclos, preferencialmente 2 ciclos:

(d) Resfriar a suspensao obtida na etapa (c) em banho de gelo a uma faixa
de temperatura compreendia entre 0 e 20°C, preferencialmente 15°C:

(e) Precipitar; e

(f) Lavar os cristais com agua destilada e estéril e secos a 30 a 40°C,
preferencialmente a 37°C por 24 a 72 h, preferencialmente a 48 h.
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[0032] O processo de obtengao de um complexo nanoestruturado associado a
proteina (MRB-CFI-1) por sintese quimica e compreende as seguintes etapas:

(a) Preparar fosfato de amoénio dibasico [(NH2)2HPO4] in situ na presenca de
amoénia e acido ortofosforico, por homogeneizagdo em agitador ultra
TURRAX entre 25 e 55°C por 20-30 min até neutralizacéo ;

(b) Misturar dois sais: cloreto de magnésio, de 1-3% (em massa) e fosfato de
amonio dibasico obtido na etapa (a) em uma concentracao de 1-4% (em
massa) entre 22 a 30°C e pH 5 a 7, sob agitagdao mecanica com Ultra
TURRAX em uma faixa de rotagao variavel entre 7000 e 15000 rpm por
30-40 min;

(c) Adicionar proteina em uma concentragao 0,5-1,5% (massa/massa) ao
complexo obtido na etapa (b);

(d) Aplicar um patamar de pressdo na mistura obtida na etapa (c) em
homogeneizador de alta pressdo (NIRO) com a valvula de
homogeneizagdo com pressdao variavel entre 400 e 700 bar,
preferencialmente 600 bar, no segundo estagio a valvula de
homogeneizagdo com pressdo variavel entre 50 e 70 bar,
preferencialmente 60 bar, por até 1 a 3 ciclos, preferencialmente 2 ciclos:

(e) Resfriar a suspensao obtida na etapa (c) em banho de gelo a uma faixa
de temperatura compreendia entre 0 e 20°C, preferencialmente 15°C;

(f) Precipitar; e

(g) Lavar os cristais com agua destilada e estéril e secos a 30 a 40°C,
preferencialmente a 37°C por 24 a 72 h, preferencialmente a 48 h.

[0033] O complexo nanoestruturado (CFI-1) compreende fosfato inorganico,
tamanho medio de 190 £ 16 nm, polidispersidade de 0,563 e potencial zeta de -
226+415mV.

[0034] O complexo nanoestruturado associado a proteina (MRB-CFI-1)
compreende fosfato inorganico associado a proteina, tamanho médio de 318 *
146 nm, polidispersidade de 0,9 e potencial zeta de -28,60 + 6,74 mV.

[0035] Sao objetos adicionais o uso dos complexos obtidos (CFI-1) e (MRB_CFI-

1) para tratar cancer, preferencialmente de prostata e bexiga.
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[0036] Os compostos NHisMgPOs x 6H20, (NHs)2MgH2(PO4)2 x 4H-20,
(NHa4)2Mg3(HPOa)a x 8H20 e NHsaMgPO4 x H20 associadas ou nio a proteinas
hidroliticas sao para tratar cancer.

Caracterizagao do complexo de fosfato de magnésio e aménio (CFI-1)

nanoestruturado

[0037] Analise de XFD mostra da presenca de aménio, magnésio e fosfato: A

Tabela 1 mostra uma relagao de fosfato a magnésio de 2,75 e mostra so tragos
de metais como ferro e calcio e um valor do resto da estrutura como NH4 + H20
(calculado por diferenga por peso de massa total). Por este analise a célula
unitaria aproximada seria (NHa)2Mga(POa)s x 2H20 ou N2H12Mg3P4O1s. Relagéo
P/Mg = 2,75.

[0038] A Tabela 2 mostra os componentes do complexo CFI-1 na superficie dos
cristais como magnésio, nitrogénio, fosforo e oxigénio e total auséncia de
carbono por XPS. Logo, na superficie do cristal por esta técnica mostra
nitrogénio (NHa4), fosfato e magnésio como tnicos componentes do composto
CFI-1.

[0039] Padrao de refracdo de raios-X: Na Figura 1 as difragées do CFI-1 sdo

similares a alguns dos sais de fosfatos de aménio e magnésio, entretanto diferem
em intensidades. Logo devem ter distribuicdo diferente no complexo CFI-1. Ha
um aumento da expressao das faces (022) e diminuigao da expressao nas faces
[002], [111] e [211] relativos a outros sais de fosfato. A relacdo de
fosfato/magnésio do CFI-1 é de 2,75 como demostrado na analise anterior. Logo
a celula unitaria do aglomerado do CFI-1((NH4)2Mg3(PQa)s x 2H20) formula
diferente dos outros sais de fosfato relatadas na literatura, além que o CFI-1 &
nanoparticulado como se mostra no item a seguir. A nanocristalizagao
evidentemente indica que o produto mineralizado foi orientado ao longo de uma
diregao especifica de fases.
[0040] Espectro de infravermelho com transformada de Fourier (FTIR): As
bandas observadas ao redor de 3600, 3500, 3260 e 3115 cm-', no espectro de
FTIR, provavelmente pertencem a vibragdes de alongamento do grupo OH e a

vibragao de alongamento antissimétricas dos grupos NHa4. A ligagdo agua-POus-
H aparece ao redor de 2500 e 2200 cm-'. A deformacéo da agua aparece a 1680

cm' e as bandas a 1600 a 1400 cm-' foram aquelas do modo de deformacgao do
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grupo H-NH do NHa. O grupo POa4 sozinho se observa a 1006 cm'(alongamento
antissimétrico), 571 cm" (P-O flexao), 463 e 438 cm™' (modo de PO43). A 618 e
688 cm-! (ligagdo Mg-O), e a 894 cm™ a ligagdo de deformagao do grupo com
Mg). A ligagdo de hidrogénio da agua-agua é observada a 760 e 695 cm™',
enquanto a ligacao do hidrogénio da agua e o grupo NHa foi observado a 890
cm.

[0041] Analise de termogravimetria de CFI-1: A Figura 2 mostra perda de peso
a 100°C de 8%, a 200°C de 47%, a 250°C de 50% e a 350°C perde 53%. Isto
mostra perda de aménia e agua quase simultaneamente.

[0042] Analise de calorimetria diferencia de varredura (DSC) de CFI-1: A Figura
3 mostra que a temperatura on set. 109,1°C, a entalpia (J/g), (AH°m) 1.262,00
J/g e ponto de fusao de 125,94°C para CFI-1.

[0043] Espectro Raman: A Figura 4 mostra as bandas Raman observadas a 189

e 296 cm™' sao designadas respectivamente a vibragao de estiramento de MgO
e a vibragao de deformagao de O-Mg-O. A banda a 574 cm' pode ser atribuida
ao v3 do grupo PO4. A banda a 944 cm™' pode ser designada ao a banda de
alongamento simetrico do grupo P-O. Na regi&o larga de comprimento de onda
entre 2670 e 3300 cm sdo caracteristicas de vibracao de estiramento de H20 e
NH4*, e bandas pequenas entre 1400 e 1740 cm™' correspondem a vibracées de
deformacao das mesmas.

[0044] Tamanho (nm) e carga superficial (potencial zeta, mV) do CFI-1: A Figura
5 mostra um valor de tamanho de particulas na regido nano de 205,1 + 142,.8 nm
(85%) e 4715 £ 775,6 nm (15%). O valor médio de tamanho foi de 190 + 16 com
Pl de 0,563. O Potencial zeta medido foi de -22,6 + 4,15 mV.

[0045] Solubilidade em diferentes pHs: A Tabela 3 mostra a solubilidade do
sistema de CFl-1-agua que foi determinada a 25 e 35°C por meio de equilibrio

de cristais e solugdo em um recipiente. Uma solucdo experimental de 100 ml de
volume contendo 0,45 g de CFI-1 foi tratada a varios pH. A variacdo do pH da
solugao foi feita pela adigao de solugao de HCI e NaOH. As misturas foram
continuamente agitadas durante 24 h para assegurar a saturacao da soluco. O
solido nao dissolvido deixou-se sedimentar sem agitacdo e apés mais 2 horas
foi filtrada através de um filtro de membrana de 0,22 ym. O residuo foi seco

durante a noite no forno a 35°C. As amostras secas foram pesadas utilizando
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uma balanca analitica. A diferenga entre o residuo e a massa inicial de CFI-1
deu a solubilidade. A Tabela 3 mostra que o valor de solubilidade a pH 7 foi de
180 mg/L. Este valor pode mudar por pH e forga idnica.

Caracterizagao do complexo de MRB-CFI-1

[0046] Padrao de difracdo de raios-X (XRD). A Figura 6 mostra claramente a

associagao do CFI-1 com a proteina (PG). As superposicoes das duas difracoes
diferem em alguns dos valores de 26. Da Figura 5 o produto obtido na presenga
de PG teve uma maior expressao de difragao nas faces (002) e (120) indicando
que o produto de mineralizagao foi orientado preferentemente em uma unica
direcao. Isto mostra uma forte interagcao da PG sobre CFI-1.

[0047] Dicroismo circular do MRB-CFI-1. A Figura 7, mostra na regiao de UV
200-250 nm, a magnitude da elipticidade a 208 nm e 222 nm, onde para o
complexo PG/CFI-1 a pH 7.4 (PBS) teve uma variagao. O aumento indicou um

aumento no conteudo de alfa-hélice da PG nativa. Este aumento do conteudo de

alfa-hélice indica uma estrutura mais ordenada ja que alguns dos residuos
devem estar envolvidos na interacao na regiao nao helicoidal da estrutura
terciaria. Este tipo de efeito ocorre em proteinas quando sao submetidos a agao
de surfactantes negativos. Neste caso o CFI-1 que é negativo faz 0 mesmo
efeito.

[0048] Tamanho (nm) e carga superficial (potencial zeta, mV) do MRB-CFI-1. A
Figura 8 mostrou uma distribuicao diferente quando associado o CFI-1 com a
PG (MRB-CFI-1). Neste complexo aparece uma nanoparticula de 173,0 + 48,76
nm (62,30%) e de 9822 + 256,6 nm (37,7%). O tamanho médio foi de 318 + 146
com P10,9. O potencial zeta neste caso foi de -28,60 + 6,74 mV. Mostra menor

homogeneidade que o CFI-1 sozinho. O MRB-CFI-1 mostra um pequeno

aumento no tamanho da particula e similar carga superficial.
Avaliacio /n Vivo da Atividade Antitumoral do MRB-CFI-1: Inducdo Quimica do
CBNMI e Grupos Experimentais

[0049] Para testar o MRB-CFI-1, da presente invencao, foram utilizadas 25 ratas
da variedade Fischer 344, na faixa etaria de 7 semanas, pesando em média 150
gramas, obtidos no Centro de Bioterismo da Universidade Estadual de Campinas
(CEMIB/UNICAMP).
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[0050] Para a indugao do CBNMI, 20 animais foram anestesiados com Cloridrato
de Xilazina 2% (5mg/kg i.m.; Kénig, Sao Paulo, Brasil) e Cloridrato de Ketamina
10% (60mg/kg, i.m.; Fort Dodge, lowa, EUA), mantidos nesse estado por 45
minutos para evitar micgdo espontanea e instilada uma dose de 1,5 mg/kg de N-
metil-N-nitrosouréia (MNU - Sigma, St. Louis, MO, EUA) dissolvida em 0,3 mL
de citrato de sddio (1M pH 6,0) a cada 15 dias (semana 0, 2, 4, 6), totalizando 4
doses (Garcia et al., 2016).

[0051] Os outros 5 animais que nao receberam MNU foram considerados como
Grupo Controle. Duas semanas apoés a ultima dose de MNU, os animais foram
submetidos ao exame de ultrassonografia para avaliar a ocorréncia de tumor. Os
ultrassons foram avaliados utilizando um sistema portatil de ultrassonografia
controlado por software com um transdutor linear de 10-5 MHz de 38 mm. A
ultrassonografia das bexigas urinarias dos animais induzidos com MNU mostrou
massa tumoral (media do tamanho tumoral 0,32 cm X 0,21 cm) infiltrando as
paredes cranial, ventral e dorsal da bexiga (Figura 9).

[0052] Apos a indugdo do CBNMI (Cancer de Bexiga Urinaria Espontaneo) com
MNU, os animais foram divididos em 5 grupos (5 animais por grupo):

- Grupo Controle (Grupo 1): recebeu uma dose intravesical de 0,3 mL de
solugao fisiologica 0,9% por 6 semanas consecutivas;

- Grupo MNU (Cancer, Grupo 2): recebeu o mesmo tratamento que o
Grupo 1;

- Grupo MNU + CFI-1 (Grupo 3): recebeu uma dose intravesical de 20
mg/Kg de Fosfato Inorganico suspenso em solucao fisioldgica 0,9% por 6
semanas consecutivas;

- Grupo MNU + P14-16 (Grupo 4): recebeu uma dose intravesical de 20
mg/Kg da proteina P14-16 suspensa em solugao fisioldgica 0,9% por 6
semanas consecutivas;

- Grupo MNU + MRB-CFI-1 (Grupo 5): recebeu uma dose intravesical de
20 mg/Kg do composto MRB-CFI-1 suspenso em solugao fisioldgica 0,9%
por 6 semanas consecutivas.

[0053] As doses intravesicais nos diferentes grupos experimentais foram
instiladas via cateter flexivel 20 gauge (Abocath, Sao Paulo, Brasil). Os animais

de todos os grupos experimentais receberdo agua e a mesma dieta sélida ad
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libitum (Nuvilab, Colombo, PR, Brasil). Apoés 16 semanas de tratamento, os
animais foram eutanasiados e as bexigas urinarias coletadas e submetidas as
analises histopatolégicas e imunohistoquimicas. O protocolo experimental
seguiu os principios éticos em pesquisa animal.

Analises Histopatoldgicas

[0054] Para as analises histopatolégicas, amostras da bexiga urinaria de todos
os animais de cada grupo experimental (n=5 por grupo) foram coletadas e
fixadas em Bouin por doze horas. Apos a fixagao, os tecidos foram lavados em
alcool etilico a 70%, com posterior desidratagdo em uma série crescente de
alcoois. Posteriormente, os fragmentos foram diafanizados com xilol por 2 horas
e inclusos em polimeros plasticos (Paraplast Plus, ST. Louis, MO, EUA). Em
seguida, os materiais foram seccionados no micrétomo Slee CUT5062 RM 2165
(Slee Mainz, Mainz, Alemanha) com espessura de 5 micrémetros, corados com
Hematoxilina-Eosina e fotografados no fotomicroscopio DM2500 (Leica,
Munique, Alemanha).

[0055] O diagnéstico das lesdes uroteliais foram classificadas conforme o
estadiamento proposto pelo consenso da Organizagdo Mundial da
Saude/Sociedade Internacional de Patologia Urolégica (Epstein et al., 1998).
Imunomarcacao dos Antigenos: TLR4, TRIF, IRF3 e INF-y

[0056] Amostras da bexiga urinaria de todos os animais de cada grupo
experimental (n=5 animais por grupo), as mesmas utilizadas para as analises
histopatolégicas, foram utilizadas para as imunomarcacgées. A seguir foram
obtidos cortes com 5 pm de espessura no micrétomo rotativo Slee CUT5062 RM
2165 (Slee Mainz, Mainz, Alemanha), coletados em laminas silanizadas. A
recuperacao antigénica foi realizada por incubacao dos cortes em tampao citrato
(pH 6.0) a 100°C em microondas ou tratamento com proteinase K, dependendo
das caracteristicas de cada anticorpo. O bloqueio das peroxidases endégenas
foi obtido com H20:2 (0,3% em metanol) com posterior incubagao em solugao
bloqueadora com albumina soro bovino (BSA) 3%, em tampao TBS-T por 1 hora
em temperatura ambiente. Posteriormente, os antigenos TLR4, TRIF, IRF3 e
INF-y foram localizados através dos anticorpos primarios especificos (Tabela 4),
diluidos em BSA 1% e armazenados overnight a 4°C. O kit AdvanceTM HRP
(Dako Cytomation Inc., EUA) foi usado para detecgao dos antigenos de acordo
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com as instrugdes do fabricante. Apos lavagem com tampao TBS-T, os cortes
foram incubados com anticorpo secundario HRP conjugado proveniente do kit
AdvanceTM HRP por 40 minutos e, posteriormente revelados com
diaminobenzidina (DAB), contra-corados com Hematoxilina de Harris e avaliados
no fotomicroscépio DM2500 (Leica, Munique, Alemanha).

[0057] Para avaliar a intensidade das imunorreatividades dos antigenos, a
porcentagem de celulas uroteliais positivas foi examinada em dez campos para
cada anticorpo com aumento de 400x. A intensidade da marcagao foi graduada
em uma escala de 0-3, e expressa como 0 (auséncia de imunorreatividade), 0%
de células uroteliais positivas; 1 (fraca imunorreatividade), 1-35% de células
uroteliais positivas; 2 (moderada imunorreatividade), 36-70% de células
uroteliais positivas; 3 (intensa imunorreatividade), >70% de células uroteliais
positivas (Garcia et al., 2016).

Analises Estatisticas

[0058] As analises histopatologicas e imunohistoquimicas foram avaliadas
através do teste de proporgao. Para essas anadlises, erro tipo-l de 5% foi
considerado estatisticamente significante.

Resultados:

Analises Histopatoldgicas

[0059] O trato wurinario do grupo Controle nao apresentou alteragdes
microscopicas (Figuras 10a, 10b; Tabela 5). O urotélio normal foi composto por
2 - 3 camadas, sendo: uma camada de células basais, uma camada celular
intermediaria, e uma camada superficial ou apical composta por células em
guarda-chuva (Figuras 10a, 10b).

[0060] Em contraste, o trato urinario do grupo MNU (Cancer) apresentou
drasticas alteragoes histopatologicas, tais como: carcinoma urotelial com
invasao da lamina propria (pT1) (Figuras 10c, 10d), carcinoma urotelial
papilifero (pTa) alto grau e metaplasia escamosa queratinizante em 60%, 40% e
60% dos animais, respectivamente (Tabela 5). O carcinoma pT1 (Figuras 10c,
10d) foi caracterizado por células neoplasicas agrupadas em pequenos grupos
ou corddes invadindo a lamina prépria, numerosas figuras de mitose e células
pleomorficas com nucleos aumentados. A metaplasia escamosa foi

caracterizada por grupos de células escamosas com queratinizagdo e minimo
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pleomorfismo nuclear (Figuras 10c, 10d). O carcinoma urotelial papilifero (pTa)
foi caracterizado por extensas lesées papiliferas, células uroteliais com arranjo
desordenado e com perda da polaridade, nucleos pleomorficos com nucléolos
proeminentes e grandes nucleos hipercromaticos (Figuras 11c, 11d).

[0061] As lesGes neoplasicas mais frequentes no Grupo MNU+Complexo Fosfato
Inorganico (CFI-1) foram o carcinoma in situ (pTis) (Figuras 10e, 10f) e o
carcinoma pT1 (Figura 10g), os quais ocorreram em 40% e 20% dos animais,
respectivamente (Tabela 5). Os outros animais ndo apresentaram lesoes
malignas, sendo que 20% deles apresentaram hiperplasia plana (Figura 10h;
Tabela 5) e 20% morfologia vesical normal, indicando que esse tratamento
promoveu 40% de regressao tumoral (Tabela 5). O carcinoma pTis (Figuras
10e, 10f) foi caracterizado por uma desordenada proliferacdo das células
uroteliais (hiperplasia) em um urotélio plano, com acentuadas atipias celulares
caracterizadas por nucleos volumosos, redugdo do citoplasma e nucléolos
multiplos e proeminentes.

[0062] As analises histopatolégicas dos animais do Grupo MNU+P14-16
(proteina) apresentaram 60% de regressao tumoral, sendo que 40% desses
apresentaram hiperplasia plana (Figuras 11a, 11b; Tabela 5) e 20% morfologia
vesical normal (Tabela 5). As lesdes neoplasicas mais frequentes nesse grupo
foram o carcinoma pTa de alto grau (Figuras 11c, 11d) e o carcinoma pT1
associado a metaplasia escamosa, ambos em 20% dos animais (Tabela 5).
[0063] Os aspectos microscépicos da bexiga urinaria do grupo MRB-CFI-1 foram
similares aos encontrados no grupo Controle. Urotélio normal foi encontrado em
40% dos animais (Figuras 11e, 11f; Tabela 5). A alteracéo histopatolégica mais
frequente nesse grupo foi a hiperplasia plana (Figuras 11g, 11h) que ocorreu
em 60% dos animais (Tabela 5), indicando que esse composto promoveu a
regressao tumoral em 100% dos animais. A hiperplasia plana foi caracterizada
por espessamento do urotélio e auséncia de atipias citoldgicas (Figuras 11h,
11a, 11b, 11g, 11h).

Imunomarcacao dos Antigenos: TLR4, TRIF, IRF3 e INF-y

[0064] As imunomarcagdes para TLR4, TRIF, IRF3 e INF-y foram
significativamente intensas no urotélio dos grupos MRB-CFI-1 e Controle em

relacdo aos demais grupos experimentais (Tabela 6). Ainda, as
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imunomarcagoes para esses antigenos foram moderadas nos grupos MNU +
Complexo Fosfato Inorganico (CFI-1) e MNU + P14-16 (proteina) em relacéo ao
grupo MNU (Tabela 6).

Protocolo de Tratamento dos Caes com Cancer de Bexiga Urinaria Espontaneo

[0065] Foi realizada avaliagdo da progressao/regressao do cancer de bexiga
urinaria em caes frente a terapia com o MRB-CFI-1. Os animais foram
selecionados a partir da demanda de casos oncoldgicos oriundos da Clinica
Veterinaria Dr. Ronaldo Tizziani (Rua José Orides Cordeiro, 74 — Barao Geraldo,
Campinas/SP). O processo de selegao ocorreu através da coleta de dados dos
caes em questao, bem como de exames prévios (ultrassom, biépsia e
imunomarcagao) para o diagnostico tumoral.

[0066] Apos a selegao e o consentimento dos donos, os animais receberam uma
dose semanal do MRB-CFI-1 por seis semanas consecutivas e, posteriormente,
uma dose do MRB-CFI-1 a cada 15 dias até completar 6 meses do inicio do
tratamento. As vias de administragdo do composto foram por cistocentese e/ ou
intramuscular na dose de 25 mg dissolvida em 2 mL de solug&o fisioldgica 0,9%.

[0067] Para averiguar a possivel regressao tumoral frente ao tratamento, foram
realizados exames de ultrassom, sangue e urina.

[0068] O protocolo para o uso de caes na pesquisa foi aprovado pela Comissao
de ética no Uso de Animais (CEUA) — UNICAMP (protocolo numero: 4481-
1/2017).

Efeitos do MRB-CFI-1 no Tratamento dos Cies com Cancer de Bexiga Urinaria
Espontaneo

[0069] Os dados apresentados abaixo sao referentes ao tratamento completo de

1 (um) cao. Os outros animais ainda estao em regime terapéutico, cujos os
resultados se mostram muito similares.

[0070] Descricao do tratamento: Cadela sem raga definida (vira-lata),
aproximadamente, 11 anos de idade e com histérico de hematuria, foi atendida
na Clinica Veterinaria Dr. Ronaldo Tizziani e, apés diagnostico comprovado de
Carcinoma Urotelial (cancer de bexiga urinaria) e consentimento do proprietario,
deu-se inicio o tratamento com o composto MRB-CFI-1.

[0071] Devido a impossibilidade de colocagao de cateter intravesical, devido ao

comportamento de fuga e agressividade do animal e, também, o risco de uso
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anestésico devido a idade avancada do cao, a via de aplicagdo da droga foi
intramuscular. A dose utilizada em cada aplicagéo foi de 25 mg do MRB-CFI-1
diluida em 2 mL de solugao fisiologica 0,9%. As aplicacdes foram realizadas da
seguinte forma: uma dose semanal por 6 semanas consecutivas, depois uma
dose a cada 15 dias até completar 6 meses do inicio do tratamento e, por fim,
uma dose mensal até completar 12 meses do inicio do tratamento.

[0072] Foram realizados exames de ultrassom nos seguintes momentos: antes
da aplicagao da primeira dose do MRB-CFI-1 (Figura 12a), antes da décima
aplicagao (Figura 12b) e antes da vigésima segunda aplicagao (Figura 12c).

[0073] Observou-se presenga de formagao nodular ocupando grande parte do
volume vesical, predominantemente localizada no contorno luminal, de
contornos irregulares, ecotextura grosseira, ecogenicidade mista (tumor da
bexiga urinaria) e uma redugao acentuada no tamanho do tumor urotelial, como
constatado na Figura 12 e Tabela 7.

Tabela 1: Analise de raios-x de fluorescéncia (XFD)

Nota: O valor de NH4 na Tabela 1 mostra um valor associado a H20

Tabela 2: Analise de CFI-1 por espectroscopia de fotoelétron excitados por
raios-X (XPS) (%)
Oxigénio Magnésio Fosforo Nitrogénio Carbono Soédio Potassio
60,34 19,06 16,38 4,23 0,0 0,0 0,0

Tabela 3: Solubilidade do CFI-1 a diferentes pHs [0,45 g/100 mL CFI-1] .

pH Solubilidade por diferencia de peso (mg/L)
25°C 35°C
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7,0 180 250
5,0 270 285
3,0 300 325

Tabela 4: Caracteristicas dos Anticorpos Primarios para Imunomarcacao.

e e
Cddigo Fonte

Anticorpos Espécie hospedeira
Primarios
TLR4 Coelho (policlonal) ABBI-251111 Abbiotec, EUA
TRIF Coelho (policlonal) ab13810 abcam, EUA
IRF3 Coelho (policlonal) ab25950 abcam, EUA
Camundongo _
IFN-y 507802 Biolegend, EUA

(monoclonal)
“

Tabela 5: Porcentagem de alteragées histopatologicas na bexiga urinaria de

ratos dos diferentes grupos experimentais.

Grupos
Histopatologia Controle MNU MXNU+Complexo MXNU+P14-16 MXU+MRB
(n=5) (n=3) Fosfato Inorganico (n=3) CFI1
(n=3%) fn=35)
Normal S (100%)* 1(20%) 1(20°%%) 2(40%)
Hiperplasia Plana 1(20%5) 2(40%) (602,
Neoplasia Intraurotehal de
alto grau — Carcinoma in - 2 (40%)¢
situ (pTis)
Carcinoma Urotelial
Papilifero (pTa) de baixo
erau
Carcinoma Urotelial 2 (40%)* 1(20%5) -
Papilifero (pTa) de alto
le\
Carcinoma Urotehial com
3(60%)* 1(20%) 1 (20%)

Invasio da Lanuna Propra
(pT1)

“Significancia estatistica (teste de proporcao, P<0,0001)
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Tabela 6: Intensidade da imunomarcacgao para os diferentes antigenos na

bexiga urinaria dos grupos Controle, MNU, MNU + Complexo Fosfato
Inorganico, MNU + P14-16 e MNU + MRB-CFI-1.

Grupos

Antigenos Controle MNU MNU + Complexo MNU + P14-16 MNU +
(n=5) (n=5) Fosfato Inorganico m=5) MRB-CFI-1

(n=5) (n=5)
TLR4 3 (86.1%)* 1 (9.0%) 2(56.4%) 2 (56.7%) 3 (93.8%)*
TRIF 3 (83.4%)* 1 (4.2%) 2(53.6%) 2(59.9%) 3(95.2%)*
IRF-3 3 (87.5%)* 1 (8.9%) 2 (59.7%) 2(61.8%) 3(91.0%)*
IFN-/ 3 (87.6%) 1 (7.6%) 2(62.4%) 2 (60.7%%) 3 (94.5%0)"

0, auséncia de reatividade; 1, fraca imunorreatividade (1% — 35% células
uroteliais positivas); 2, moderada imunoreatividade (36% - 70% células
uroteliais positivas); 3, intensa imunoreatividade (> 70% células uroteliais
positivas).

*Significancia estatistica (teste de proporgdo, P<0.0001)

Tabela 7: Avaliagao Clinica do Cao 1: Relagao das doses do composto MRB-
CFI-1 com o Tamanho do Tumor.

Tratamento — MRB-CFI-1 Tamanho Tumor Urotelial
Antes da primeira aplicagao 4,27 cmx 2,64 cm
 Antes da décima aplicaggo ~ 1,8cmx2,2 cm
“Antes da vigésima segunda aplicagao 1,3cmx1,2cm
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REIVINDICAGOES
1. Processo de obtencao de complexo nanoestruturado (CFI-1) caracterizado
por ser por sintese quimica e compreender as seguintes etapas:

(a) Preparar fosfato de aménio dibasico [(NH2)2HPO4] in situ na presenca de
amonia e acido ortofosforico, por homogeneizagao em agitador ultra
TURRAX entre 25 e 55°C por 20-30 min até neutralizagao;

(b) Misturar dois sais: cloreto de magnésio, de 1-3% (em massa) e fosfato de
amonio dibasico obtido na etapa (a) em uma concentracdo de 1-4% (em
massa) entre 22 a 30°C, preferencialmente 25°C, pH 5 a 7,
preferencialmente 6, sob agitagdo mecanica com Ultra TURRAX em uma
faixa de rotagao variavel entre 7000 e 15000 rpm, preferencialmente
10000 rpm por 30-40 min;

(c) Aplicar um patamar de pressao na mistura obtida na etapa (b) em
homogeneizador de alta pressao (NIRO) com a valvula de
homogeneizagdo com pressdo variavel entre 400 e 700 bar,
preferencialmente 600 bar, no segundo estagio a valvula de
homogeneizagdo com pressdo varidvel entre 50 e 70 bar,
preferencialmente 60 bar, por até 1 a 3 ciclos, preferencialmente 2 ciclos;

(d) Resfriar a suspensao obtida na etapa (c) em banho de gelo a uma faixa
de temperatura compreendia entre 0 e 20°C, preferencialmente 15°C;

(e) Precipitar; e

(f) Lavar os cristais com agua destilada e estéril e secos a 30 a 40°C,
preferencialmente a 37°C por 24 a 72 h, preferencialmente a 48 h.

2. Processo de obtengaéo de um complexo nanoestruturado associado a
proteina nanoestruturado (MRB-CFI-1) caracterizado por ser por sintese
quimica e compreender as etapas:

(a) Preparar fosfato de aménio dibasico [(NH2)2HPQ4] in situ na presenca de
amonia e acido ortofosférico, por homogeneizagdo em agitador ultra
TURRAX entre 25 e 55°C por 20-30 min até neutralizagao ;

(b) Misturar dois sais: cloreto de magnésio, de 1-3% (em massa) e fosfato de
amoénio dibasico obtido na etapa (a) em uma concentracdo de 1-4% (em
massa) entre 22 a 30°C, preferencialmente 25°C, pH 5 a 7,

preferencialmente 6, sob agitagdo mecanica com Ultra TURRAX em uma
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faixa de rotacao variavel entre 7000 e 15000 rpm, preferencialmente
10000 rpm por 30-40 min;

(c) Adicionar proteina em uma concentracao 0,5-1,5% (massa/massa) ao
complexo obtido na etapa (b);

(d) Aplicar um patamar de pressao na mistura obtida na etapa (c) em
homogeneizador de alta pressdao (NIRO) com a valvula de
homogeneizagdo com pressdo variavel entre 400 e 700 bar,
preferencialmente 600 bar, no segundo estagio a valvula de
homogeneizagdo com pressdao variavel entre 50 e 70 bar,
preferencialmente 60 bar, por até 1 a 3 ciclos, preferencialmente 2 ciclos:

(e) Resfriar a suspensao obtida na etapa (c) em banho de gelo a uma faixa
de temperatura compreendia entre 0 e 20°C, preferencialmente 15°C:

(f) Precipitar; e

(9) Lavar os cristais com agua destilada e estéril e secos a 30 a 40°C,
preferencialmente a 37°C por 24 a 72 h, preferencialmente por 48 h.

3. Processo, de acordo com a reivindicagao 2, caracterizado pelo fato da
suspensao da proteina ser preferencialmente 1% (etapa (c)).

4. Processo, de acordo com a reivindicagao 2, caracterizado pelo fato da
proteina ser selecionada do grupo das enzimas hidroliticas com propriedades
imunomoduladoras de baixa massa molar.

5. Processo, de acordo com a reivindicagao 5, caracterizado pelo fato da
proteina ser preferencialmente quitinase do Bacillus subtilis (14 kDa) ou
lisozima de clara de ovo (14 kDa).

6. Complexo nanoestruturado (CFI-1) caracterizado por ser obtido pelo
processo descrito na reivindicagdo 1, compreender fosfato inorganico, tamanho
meédio de 190 + 16 nm, polidispersidade de 0,563 e potencial zeta de -22,6 +
415 mV.

7. Complexo nanoestruturado associado a proteina (MRB-CFI-1)
caracterizado por ser obtido pelo processo descrito nas reivindicagées de 2 a
5, compreender fosfato inorganico associado a proteina, tamanho médio de
318 £ 146 nm, polidispersidade de 0,9 e potencial zeta de -28,60 + 6,74 mV.
8. Uso do complexo (CFI-1) conforme definido na reivindicagao 6
caracterizado por ser para tratar cancer.
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9. Uso, de acordo com a reivindicagéo 8, caracterizado por ser para cancer de
prostata e bexiga.

10. Uso do complexo (MRB-CFI-1) conforme definido na reivindicagao 7
caracterizado por ser para tratar cancer.

11. Uso, de acordo com a reivindicagao 10, caracterizado por ser para cancer
de prostata e bexiga.

12. Uso dos compostos NHsMgPO4 x 6H20, (NH4)2MgH2(PQ4)2 x 4H20,
(NHa)2Mga(HPO4)4 x 8H20 e NHsMgPO4 x H20 associadas ou nao a proteinas
hidroliticas caracterizado por ser para tratar cancer.

13. Uso, de acordo com a reivindicagao 12, caracterizado por ser para cancer
de prostata e bexiga.
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Imagens:sonograficas compativeis com-neoplasia,
aderida a parede cranial da bexiga, medindo
aproximadamente 1,8 cm x'2,2 cm
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Figura 12
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RESUMO
PROCESSO DE OBTENGAO DE COMPLEXO NANOESTRUTURADO
(CFI-1), COMPLEXO NANOESTRUTURADO ASSOCIADO A PROTEINA
(MRB-CFI-1) E USO
A presente invengao refere-se a um processo de obtencdo de um
complexo nanoestruturado inorganico (CFI-1), complexo nanoestruturado
associado a proteina (MRB-CFI-1) e uso antitumoral. A principal aplicacdo é
no tratamento do cancer de bexiga urinaria tanto em animais quanto em seres
humanos. O complexo apresenta atividade antitumoral, Ginica e potencialmente

pode ser substituto de outros farmacos antineoplasicos comerciais.

Petigio 870170040961, de 14/06/2017. pag. 34/37



US 20140341940A1

a9y United States

a2y Patent Application Publication (o) Pub. No.: US 2014/0341940 A1

NUNES

43) Pub. Date: Nov. 20, 2014

(54)

(71)
(72)

@

(22)

(63)

IMMUNOMODULATOR FOR THE
TREATMENT OF CANCEROUS TUMORS IN
THE EPITHELIAL TISSUE LINING
SURFACES INSIDE OR OUTSIDE BODY
ORGANS

Applicant: Iseu da Silva NUNES, Campinas (BR)

Inventor: Iseu da Silva NUNES, Campinas (BR)

Appl. No.: 14/444,436

Filed: Jul. 28, 2014

Related U.S. Application Data

Continuation-in-part of application No. 14/357,490,
filed as application No. PCT/BR2011/000419 on Nov.
9,2011.

D

(52)

&7

Publication Classification

Int. Cl1.

AG6IK 9/00 (2006.01)

A61K 31/704 (2006.01)

A6IK 31/407 (2006.01)

A61K 39/00 (2006.01)

A61K 39/04 (2006.01)

U.S. CL

CPC ... AG61K 9/0014 (2013.01); 461K 39/0011

(2013.01); A61K 39/04 (2013.01); A61K
31/407 (2013.01); AG6IK 31/704 (2013.01);
AGIK 2039/54 (2013.01); AGIK 2039/585
(2013.01)

....................................................... 424/185.1

ABSTRACT

The present invention provides a new treatment for noninva-
sive cancers in the epithelial tissue lining inside and outside
surfaces, including the topical use of the immunomodulator,
either alone or in association or combination with other drug
and non-drug treatments.
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IMMUNOMODULATOR FOR THE
TREATMENT OF CANCEROUS TUMORS IN
THE EPITHELIAL TISSUE LINING
SURFACES INSIDE OR OUTSIDE BODY
ORGANS

[0001] The present patent application concerns the use of
an immunomodulator for the treatment of cancerous tumors
in the epithelial tissue lining surfaces outside and inside the
body, which can be used alone, or in combination or associa-
tion with other therapies.

Epithelial Tissue—General Description

[0002] The epithelial tissue is a special kind of cell struc-
ture that covers the entire outer surface of the body or skin,
and all internal body cavities, such as the pleural, pericardial
and peritoneal cavities. It also forms the lining of the heart,
blood and lymphatic vessels, digestive tract and genitouri-
nary tract.

[0003] Consists almost exclusively of juxtaposed cells,
with very little of no intercellular substance between them.
The cells adhere to each other by means of intercellular junc-
tions or by proteins on the cell membrane.

[0004] The lining epithelial tissue does not have its own
vascular system, and, thus, nutrients for the cells are obtained
from capillaries in adjacent connective tissue via diffusion.
[0005] The epithelial tissue performs many important func-
tions, such as: protection and covering (e.g. skin), secretion
(e.g. stomach), mixed functions of secretion and absorption
(e.g. intestine), waterproofing (e.g. urinary bladder).

Epithelial Tissue and Cancer

[0006] Finally, it should be noted that, just as in any other
tissue, malignant tumors can originate in the epithelial tissue,
and it is noteworthy that many malignant tumors in humans
and animals originate or are located in this particular type of
tissue.

[0007] This fact is not surprising, considering that the epi-
thelial tissue, due to its characteristics and functions, has cells
that must be constantly renewed and are almost continuously
exposed to aggressive external agents such as solar radiations
and potentially carcinogenic chemical compounds.

Routes of Drug Administration

[0008] The route of administration of medicines and com-
pounds to subjects in need thereof is determined primarily by
the properties of the drug to be used (for instance, water or
lipid solubility, etc.) and also by the therapeutic objectives
(for instance, the desirability of a rapid onset of action or
restriction to a local site. The invention, as explained in the
report acts locally, that is, its therapeutic action is directed
against a localized lesion or disease.

Epithelial Tissue and Types of Treatment—State of the Art

[0009] It should also be noted that the epithelial tissue does
not have an efficient blood supply or even does not have
vascular tissue which hinders or prevents the use of drugs or
medications that depend on transportation routes, such as the
circulatory or lymphatic system, to reach body tissues of this
particular region.

[0010] This is relevant for the treatment of malignant
lesions located in the most superficial layer of the lining
epithelium, once the use of therapies containing agents of

Nov. 20, 2014

systemic action is not very effective, or is virtually useless for
the treatment of malignant or pre-malignant lesions in the
superficial layer of the epithelial tissue lining surfaces outside
or inside body organs.

[0011] Therefore, in the closest state of the art, the medical
treatments used include special techniques and procedures,
such as surgical procedures, radiotherapy and drugs with
local or topical effect, which work more effectively in the
epithelial tissue lining surfaces outside or inside the body.
[0012] The main goal of the topical treatment of tumors in
this specific region is to eradicate tumors of the epithelial
tissue lining surfaces outside or inside body organs before
they become invasive and spread to adjacent tissues and then
enter the body.

[0013] For the purposes of the present invention and to
facilitate understanding of the state of the art it is important to
mention that lining epithelial tissue can be accessed for thera-
peutic purposes, that is, for performing local excisions and
topical treatments inside or outside the body.

[0014] This occurs, for example, in the case of skin tumors
locally treated by surgical removal, radiation therapy, photo-
therapy and chemotherapy, which may be used alone or in
combination. Likewise, epithelial tumors of the inner surface
of'an organ (e.g. urinary bladder) can be reached and topically
treated by means of surgical procedures, various types of
radiations and also drugs with topical action, after deposition
in the regions of interest.

[0015] In the particular case of medicines, some special
techniques and equipment can be used in the region of interest
long enough to exert topical action in the affected tissue.
[0016] As an example, the treatment of tumors of the inner
surface of the urinary bladder epithelium, treated by irrigation
or contact with chemotherapy drugs, which for these pur-
poses are introduced into the bladder with the use of catheters
for insertion into the bladder.

[0017] Finally, itis well-known in the closest state of the art
that there are other types of non-drug therapies available to
treat tumors that affect the lining epithelial tissue, e.g., surgi-
cal treatments and radiation therapy, which canalso be used in
combination or association with drugs to maximize the thera-
peutic response.

Safety Requirements for the Development of Therapies for
Use in the Epithelial System

[0018] Medications or procedures to be used for the treat-
ment of malignant lesions in the external or internal surfaces
of'the epithelial tissue should have topical action, restricted to
the epithelium, to prevent them from reaching blood vessels
and other transport systems of the body, causing toxicity to
other organs.

[0019] Asageneral rule, it can be said that any procedure or
medication developed for the topical treatment of malignant
lesions of the epithelial tissue covering internal surfaces of
the body can be used for the treatment of malignant lesions
and tumors located in the epithelial tissue lining surfaces
outside body organs.

[0020] The opposite is not always possible, that is, some
drugs and therapies developed for use in epithelial cells that
line external surfaces of the body are not suitable for use in
tumors located in the epithelium of internal surfaces because
ot high toxicity problems.

[0021] The reason for this is that, besides being more sen-
sitive to aggressive agents, the epithelium that covers internal
surfaces of the body is more sensitive to aggressive agents,
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and sometimes has a higher degree of permeability, compared
to the epithelium that covers external body surfaces.

[0022] Differences in the degree of permeability between
the epithelium of the internal and external surfaces of the
body are directly related to the function performed by the
organ covered by these tissues.

[0023] This is observed, for example, in the case of the
epithelial cells that line the intestine, which can carry sub-
stances into the body and therefore can more easily absorb
substances than the skin, which performs functions related to
protection against penetration of external agents into the body
and of elimination of substances from the body, as in the case
of sweat.

[0024] In practical terms, this prevents products with high
systemic toxicity, which can be used for therapeutic purposes
in the skin because of its relatively low absorption capacity,
from being used to treat diseases in the intestinal region, due
to the high absorption capacity of the lining epithelium of this
anatomical region.

[0025] As a practical example of a procedure used for the
two types of epithelial surface, we can cite the treatment of
cancerous lesions of the stomach lining, through the use of
pulses of high energy light (laser), a procedure that is also
widely used to eradicate malignant lesions in the skin.
[0026] Treatments based on corrosive chemical agents,
such as those used to remove warts and malignant or prema-
lignant lesions in the outer layer of skin (epidermis) cannot be
used in the treatment of lesions in the epithelial tissue of
internal surfaces due to their potential for indiscriminate
damage to healthy tissues, and if these agents are absorbed by
the body they can cause serious or fatal intoxication.

[0027] In the state of the art, we can cite Podophylin, a
compound derived from a plant of the species Podophyllum
Emodi, used for the removal of superficial skin lesions,
including warts usually caused by HPV and also malignant
and premalignant lesions. However, it cannot be used in the
epithelial tissue lining surfaces inside body organs due to its
toxic properties and because it can be absorbed into the body.
[0028] The drug imiquimod (IUPAC: 1-(2-methylpropyl)-
1H-imidazo[4,5-c]quinolin-4-amine, C, ,H, N,), an immu-
nomodulator or local immune response modifier, which has
high toxicity to various cell structures, can be cited as another
example.

[0029] Consequently, in clinical practice, this compound is
only allowed for the topical treatment of premalignant lesions
caused by HPV virus, such as condyloma acuminata, or for
skin papilloma, or else for the treatment of basal cell carci-
noma in the epithelium of the skin surface.

[0030] Dueto this toxicity, imiquimod cannot be used in the
treatment of malignant lesions in the epithelium of internal
surfaces of the body, such as, premalignant or malignant
lesions in the intestine, uterus, stomach and urinary bladder,
because it can be absorbed by the mucosa of these organs.
[0031] Finally, it should be noted that the main purpose of
the treatment of malignant or premalignant lesions in the
lining epithelium of internal or external surfaces of the body
is the elimination of such lesions before they propagate into
deeper layers, which unlike the surface layers are well irri-
gated, favoring the dissemination of cancer to other organs
and systems of the body.

[0032] When the lesion extends beyond the surface layer of
the lining epithelium and reaches the basal layer or further,
the treatment with drugs with predominantly topical (local)
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action is not effective, since many compounds are only effec-
tive or can be used locally due to toxicity or permeability
problems.

[0033] Since the treatment of malignant lesions that extend
beyond the surface layer of the lining epithelium is compli-
cated because of the above mentioned reasons, other types of
therapies should be used, or else the use of chemotherapy
drugs with systemic effect, which are usually toxic to the most
of patients.

[0034] For example, local (intravesical) immunotherapy
with BCG vaccine used in the topical treatment for cancerous
lesions in the epithelial lining of the urinary bladder is inef-
fective to treat infiltrating tumors, that is, malignant tumors
extending beyond the surface layer and invading the basal or
muscle layer of the bladder, as it will be detailed in the present
report. Furthermore, in the state of art, for treatment of uri-
nary bladder cancer, due its high toxicity and the possibility of
systemic infection of the patients, BCG vaccine is mainly
indicated for intravesical use.

[0035] Therefore, the topical therapy in the closest state of
the art, which includes most current therapeutic agents cited
here in the case of urinary bladder cancer that infiltrates to the
muscle layer cited here, for example, is ineffective, and con-
sequently radical surgery for removal of the bladder, a proce-
dure called cystectomy, followed or not by radiotherapy and
systemic chemotherapy, is required.

[0036] In the state of the art, cystectomy, or partial or total
removal of the urinary bladder, is the procedure indicated for
the treatment of invasive tumors, and even for superficial
bladder tumors that do not respond to standard therapy, which
consists in local surgical excision of the tumor followed by
immunotherapy or topical chemotherapy, as will be explained
in detail herein.

[0037] On the one hand, this surgical procedure (cystec-
tomy) can prevent further spread of cancer to new areas, but
on the other hand, it causes significant loss of quality of life
for most patients. For reference: Clark, Peter E. et al—Radi-
cal cystectomy in the elderly—Comparison of clinical out-
comes between younger and older patients. Cancer-Volume
104, Issue 1, pages 36-43, 1 Jul. 2005. See also: Ganesh S P
et al. Assessment of perioperative psychological distress in
patients undergoing radical cystectomy for bladder cancer.
The Journal of Urology, Volume 172, Issue 5, Part 1, Novem-
ber 2004, Pages 1814-1817

The Need for Improvements in the State of the Art

[0038] The above examples clearly show that, due to the
considerable shortcomings of the available treatments and
drugs, new types of treatment for cancer originated or located
in the epithelial lining of internal and external surfaces of the
body are needed in the state of the art, to replace or comple-
ment the current treatments, maximizing their efficiency.
[0039] It would be highly desirable that these new thera-
peutic modalities had no unwanted side effects commonly
observed in the treatments available in the state of the art or
reduced toxicity to end users.

[0040] The creative or inventive activity should therefore
be aimed to the discovery of new therapeutic modalities,
including new methods of treatment and compounds, used
alone or in association, and which are comparatively more
beneficial than the current treatments in terms of effective-
ness and safety.

[0041] If these therapeutic modalities, because of their
characteristics or properties, can be used in the topical treat-
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ment of malignant tumors in the lining epithelium of internal
and external surfaces of the body, without toxicity and con-
tributing to reduce the toxicity of the current treatments, this
would undoubtedly constitute a considerable improvement in
the state of the art.

[0042] The present invention satisfies all these needs, by
providing an immunomodulator, which, in an innovative way,
allows the treatment of malignant tumors located in the epi-
thelial lining of internal and external surfaces of the body, and
does not cause significant toxicity that disallows its use,
unlike most compounds available in the state of the art. And in
order to demonstrate the usefulness, inventive level of activity
involved and comparative advantages of the invention
reported here, several practical examples of its use in malig-
nant lesions in the epithelial lining of internal and external
surfaces of the body in experimental animals are presented.
[0043] The results are presented only for illustrative pur-
poses to help understand the novelty, usefulness and advan-
tages of this invention, and by no means intend to limit the
scope or the field of application of the present invention.

Cancer in the Epithelial Tissue Lining Surfaces Inside Body
Organs—Cancer of the Urinary Bladder—State of the Art

[0044] Urinary bladder cancer is one of the most important
cancers that affect or originate in the epithelial lining of inside
surfaces.

[0045] Bladder cancer is the most common tumor of the
urinary tract after prostate cancer, and one of the most com-
mon cancers, with a male to female ratio of 4:1 in the United
States. For reference: American Cancer Society. Cancer Facts
and Figures 2009. Atlanta, Ga.: American Cancer Society;
2009. http://www.cancer.org. Accessed Jun. 4, 2010.).
[0046] From aneconomic point of view, patients with blad-
der cancer represent the highest annual costs for the treatment
ofall types of cancer in the United States, according to reports
from the health sector for this specific disease. For reference:
Simons M P et al. Role of neutrophils in BCG immuno-
therapy for bladder cancer. Urol Oncol 2008; 26:341-5,
PubMed: 18593617)

Tumor Standardized Classification System—State of the
Art—the TNM System (TNM Staging System)

[0047] The TNM system is one of the most widely used
cancer staging systems. This system has been accepted by the
Union for International Cancer Control (UICC) and the
American Joint Committee on Cancer (AJCC).

TNM System—Classification of Urinary Bladder Cancers

[0048] According to the TNM system, tumors in the urinary
bladder can be classified as follows (Table 1).

TABLE 1

Classification of urinary bladder cancers using the TMN system

TX  Primary tumor cannot be assessed

TO No evidence of primary tumor

Ta Noninvasive papillary carcinoma

Tis Carcinoma in situ: “flat tumor”

T1 Tumor invades subepithelial connective tissue
T2 Tumor invades muscle

T2a - Tumor invades superficial muscle (inner half)
T2b - Tumor invades deep muscle (outer half)
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TABLE 1-continued

Classification of urinary bladder cancers using the TMN system

TX  Primary tumor cannot be assessed

T3 Tumor invades perivesical tissue
T3a - microscopically
T3b - macroscopically (extra vesical mass)
T4 Tumor invades any of the following structures: prostate,
uterus, vagina, pelvic wall or abdominal wall.
T4a - Tumor invades prostate, uterus or vagina.
T4b - Tumor invades pelvic wall or abdominal wall

[0049] Approximately 75% of tumors located in the epithe-
lial lining of the urinary bladder detected at the time of diag-
nosis are classified as non-muscle invasive bladder cancers, or
else classified according to the TNM system as Ta, T is, T1
(Table 1).

[0050] These tumors classified as Ta, T1, T is, are confined
to the most superficial mucosa of the urinary bladder or in the
lamina propria.

[0051] The remaining 25% of all the types, at the time of
diagnosis, are classified as muscle invasive cancers, or else,
into the groups T2, T3, T4 of the TNM System (Table 1). For
reference: (Sullivan P S et al. Urine cytology and adjunct
markers for detection and surveillance of bladder cancer. Am
J Transl Res 2010; 2(4):412-440)

Treatment Strategies

[0052] For the purpose of preparation of therapeutic strat-
egies, urinary bladder tumors are usually divided into: super-
ficial and invasive, with superficial tumors including those
classified into stages T is, Ta and T1 by the TNM system
(Table 1). According to this system, penetration of muscle
layer by the tumor mass identifies invasive bladder tumors,
that is, T2, T3 and T4 (Table 1).

Treatment

[0053] The initial approach for all bladder tumors is a sur-
gical procedure called Transurethral Resection of Bladder
Tumors or TURBT.

[0054] The so-called Transurethral Resection of Bladder
Tumors (TURBT) is the standard procedure for diagnosis,
staging and initial treatment of tumors located in the epithe-
lial lining of the urinary bladder.

[0055] Briefly, transurethral resection of bladder tumors or
TURBT comprises the surgical removal of tumors or lesions
affecting the urinary bladder suspected to be malignant. Such
tumors or lesions are removed (resected) with the aid of
surgical handles, laser scalpels and/or electrocauterization
[0056] The surgical technique called Transurethral Resec-
tion of Bladder Tumors (TURBT) is well-known in the state
of'the art, and more detailed information can be obtained e.g.
in EAU guidelines on the treatment of urothelial carcinoma, a
non-muscle invasive bladder cancer. For reference: Babjuk et
al. EAU Guidelines on Non-Muscle-Invasive Urothelial Car-
cinoma of the Bladder. Eur Urol 2008 August; 54(2): 303-14.
[0057] Subsequently, and at the end of the procedure
(TURBT), tissue fragments are removed from the region by
aspiration, for conducting anatomopathological examination
and histological assessment of the lesions found, for purposes
of classification of the tumor, usually according to the TNM
system, aiming to establish the need for and/or type of treat-
ment patient will require.
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[0058] As already mentioned, after completion of the
TURBT, the tissue fragments removed are examined by sev-
eral techniques, such as histological analysis of tissues to
allow tumor classification using the TNM system, to establish
the need for and/or type of treatment the patient will subse-
quently require.

[0059] As shall be explained in more detail in this report,
for epithelial tumors classified as high grade by the TNM
system (Ta, T1, Tis), the best procedure available in the state
of the art is a local excision of the tumor (TURBT) for
removal and staging of tumors, followed by adjuvant intra-
vesical therapy using chemotherapy or immunotherapy com-
pounds.

[0060] In the state of the art, the best treatment for tumors
originated in or affecting the epithelial tissue lining surfaces
inside or outside the body uses a combination of treatments
involving the removal of lesions located by surgical proce-
dures, followed by adjuvant therapy using drugs or com-
pounds of topical action.

[0061] The main purposes of this postsurgical treatment in
the case of tumors affecting the epithelial tissue lining inside
or outside body surfaces, and in the particular case of bladder
cancer, is the elimination of tumors that might have gone
undetected during the surgical stage, and also prevent tumor
recurrence.

Treatments Available in the State of the Art

[0062] Although any malignant tumor, including those in
the epithelial region, can spread throughout the body, in the
specific case of patients with tumor in the superficial epithe-
lium of the urinary bladder, those classified as high degree Ta,
T1, T is (Table 1) have the highest risk of recurrence and
progression, or else, of extending beyond the epithelium,
becoming invasive and spreading throughout the body, if
treated by transurethral resection only, or else, by local exci-
sion.

[0063] Therefore, after surgical removal of the lesions
(TURBT) in the epithelial lining of the internal surface of the
organ, the best treatment available in the state of the art, to
avoid progression or tumor recurrence is the treatment of the
urinary bladder epithelium using chemotherapy and immu-
notherapy compounds.

[0064] In the specific case of urinary bladder cancer, the
topical treatment of the vesical epithelium using chemo-
therapy or immunotherapy compounds is called intravesical
therapy or adjuvant intravesical therapy.

[0065] The so-called intravesical therapy is a modality of
topical treatment that, in the specific case of the epithelium or
epithelial surface of the bladder, basically consists in the
introduction of agents with anticancer properties in the blad-
der, through appropriate means, where they will remain for a
certain period of time in contact with the affected epithelium.
[0066] The main purposes of the topical intravesical treat-
ment are: to minimize the possibility of persistence and tumor
relapse, inhibit the formation of new tumors and ultimately
attempt to avoid or slow the progression of superficial lesions
located in the epithelium for other tissues or organs.

[0067] For illustrative purposes only, some examples of
therapeutic agents in the state of the art used in the treatment
of' malignant lesions in the epithelium of the urinary bladder
are shown in Table 2.

[0068] According to their mode of action, these agents can
be generally classified in two groups or classes: chemo-
therapy and immunotherapy drugs. The chemotherapy drugs

Nov. 20, 2014

comprise all compounds capable of destructive action against
tumor cells, while those classified as immunotherapy drugs
comprise compounds that act indirectly via the patient’s
immune system, which, in turn, stimulated by these drugs, is
able to eliminate or slow the progress of the cancer.

TABLE 2

CHEMOTHERAPY AND IMMUNOTHERAPY DRUGS
MOST USED FOR INTRAVESICAL APPLICATION IN

BLADDER CANCER
POSSIBLE
MECHANISMS OF ACTION
CHEMOTHERAPY DRUGS
Mitomycin C Antibiotic, inhibition of DNA synthesis.
Thiotepa Alkylating agent

Doxorubicin Inhibition of topoisomerase, inhibition
of DNA synthesis.

Inhibition of DNA and RNA synthesis.
Inhibition of topoisomerase, inhibition

of DNA synthesis.

Gemcitabine
Valrubicin

IMMUNOTHERAPY DRUGS

Bacillus Calmette-Guérin
(BCG vaccine)
Interferon (IFN)

Stimulation of the immune system

Stimulation of the immune system,
lymphocyte activation, antiangiogenic,
antiproliferative.

Interleukin-2 (IL-2) Stimulation of the immune system

Chemotherapy and  Immunotherapy in  Bladder

Cancer—Main Therapeutic Agents

[0069] As previously mentioned, the treatment of malig-
nant lesions in the lining epithelium involves the combination
of different therapies, beginning with a surgery to remove the
tumors followed by treatment of the affected region with the
use of chemotherapy and/or immunotherapy to eradicate
residual tumors and prevent disease recurrence.

[0070] In the closest state of the art, in the case of postsur-
gical treatment of malignant lesions in the epithelium of the
urinary bladder, intravesical immunotherapy using agents
capable of stimulating the immune system is considered the
most efficient therapeutic procedure compared to the use of
chemotherapeutic compounds, regarding the prevention of
cancer recurrence. For reference: Hall M C, Chang S S, Dal-
bagni G, et al. Guideline for the management of nonmuscle
invasive bladder cancer (stages Ta, T1, and Tis): 2007 update.
J Urol. 2007; 178(6):2314-2330.

[0071] Among the agents that may be used topically for the
treatment of epithelial cancer of the urinary bladder, the most
effective immunotherapeutic agent used in the closest state of
art is BCG vaccine, which was originally developed for the
prophylactic treatment of tuberculosis.

[0072] The use of BCG vaccine in the postsurgical treat-
ment of cancerous lesions in the epithelial lining of the uri-
nary bladder began in the 70s with the pioneering work of
Morales and collaborators, who developed a new and inno-
vative practical use for a product that was previously used
only for prophylaxis of tuberculosis. For reference: Alexan-
droff A B et al. BCG immunotherapy of bladder cancer: 20
years on. The Lancet, Volume 353, Issue 9165, Pages 1689-
1694, 15 May 1999.

[0073] Since then, it has become the leading postsurgical
treatment used in the state of the art as adjuvant therapy in the
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treatment of epithelial cancer, especially epithelial tumor of
the urinary bladder. For reference: Alexandroff A B et al.
BCG immunotherapy of bladder cancer: 20 years on. The
Lancet, Volume 353, Issue 9165, Pages 1689-1694, 15 May
1999.

Classification of the Degree of Risk of the Lesions and
Intravesical Adjuvant Therapy

[0074] Although the treatment of any epithelial lesion in
the urinary bladder considered cancerous or with the potential
to develop into cancer begins with the surgical removal of the
tumor (TURBT), the subsequent treatment may vary, depend-
ing on the degree of classification of the cancer.

[0075] Fortumors classified as having high degree of recur-
rence, though low risk of progression, the most commonly
used criteria for treatment in the state of the art indicate the
need for intravesical adjuvant therapy following surgical
resection of lesions (TURBT), using intravesical agents.
[0076] Therefore, the recommendations of the AUA
(American urological association) include the use of adjuvant
therapy with chemotherapeutic agents, such as Mitomycin C
or immunotherapeutic agents, such as BCG vaccine. For ref-
erence: Hall M C, Chang S S, Dalbagni G, et al. Guideline for
the management of nonmuscle invasive bladder cancer
(stages Ta, T1, and Tis): 2007 update. J Urol. 2007; 178(6):
2314-2330

[0077] For patients with tumors classified as having high
risk of recurrence and also high risk of progression (Ta, T1,
Tis), the most common recommendation in the state of the art
after surgical removal of the tumors includes an initial phase
of therapy where only BCG vaccine induction is used fol-
lowed by BCG maintenance therapy.

[0078] For reference, we cite: Hall M C, Chang S S, Dal-
bagni G, et al. Guideline for the management of nonmuscle
invasive bladder cancer (stages Ta, T1, and Tis): 2007 update.
J Urol. 2007; 178(6):2314-2330.

[0079] In the state of the art, according to the results
obtained in several clinical trials, the use of intravesical
therapy with BCG vaccine indicated that this immunothera-
peutic drug when compared with chemotherapeutic agents
such as Mitomycin C was clearly more effective. For refer-
ence: Sylvester R J et al—Bacillus Calmette-Guerin versus
Chemotherapy for the intravesical treatment of patients with
carcinoma in situ of the bladder: A meta-analysis of the pub-
lished results of randomized clinical trials. J Urol. 2005 July;
174(1):86-91; discussion 91-2.

[0080] For example, the results published by the American
Urological Association (AUA) show a recurrence rate of
34%, after 5 years, for patients treated with BCG induction
therapy, followed by BCG maintenance therapy, compared to
a recurrence rate of 64% for patients treated with chemo-
therapy drugs (Mitomycin C). For reference: Sylvester R J et
al—Bacillus Calmette-Guerin versus Chemotherapy for the
intravesical treatment of patients with carcinoma in situ of the
bladder: A meta-analysis of the published results of random-
ized clinical trials. J Urol. 2005 July; 174(1):86-91; discus-
sion 91-2.

Intravesical Maintenance Immunotherapy

[0081] Maintenance therapy is defined in the state of the art
as the periodical exposure of the epithelial tissue (urothelium)
for considerable periods of time to an intravesical antine-
oplastic agent such as Mitomycin C or BCG.
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[0082] The use of maintenance therapy has proved to be an
important strategy for reducing cancer recurrence, as well as
disease progression to more advanced and aggressive stages.
[0083] The use of BCG maintenance therapy, after tran-
surethral resection of bladder tumors (TURBT), is considered
the most effective treatment, in the state of the art, in reducing
the rate of tumor recurrence compared to other intravesical
agents.

[0084] The most relevant reference in the state of the art of
effectiveness of maintenance therapy using BCG vaccine is
the clinical study called SWOG 8507 conducted by the South-
west Oncology Group or SWOG.

[0085] In the abovementioned study, that is, the SWOG
8507, patients with epithelial cancer at high risk or progres-
sion were treated with BCG maintenance therapy after resec-
tion surgery (TURBT) every 6 months, compared to patients
treated only with surgery and who did not receive BCG
therapy.

[0086] The maintenance treatment lasted for 3 years. All
patients were followed for 5 years after completion of their
treatments for assessment of disease recurrence. Only 16% of
the patients in the SWOG 8507 study completed the entire
period of intended use of the treatment due to problems
related to toxicity of BCG.

[0087] However, the rate of recurrence after 5 years was
60% for the patients treated with BCG maintenance therapy,
compared to 41% of non-recurrence, in the same period of
time, for the patients not treated with the referred therapy.
[0088] For references and results of the SWOG 8507 study:
Lamm D L, Blumenstein B A, Crissman I D, et al. Mainte-
nance Bacillus Calmette-Guérin immunotherapy for recur-
rent TA, T1 and carcinoma in situ transitional cell carcinoma
of the bladder: a randomized Southwest Oncology Group
Study. J Urol. 2000; 163(4): 1124-1129.

[0089] After the completion of this study, the use of BCG
vaccine following transurethral resection of bladder tumors
(TURBT), has definitely established itself in the state of the
art as the best treatment option for malignant tumors at high
risk of progression affecting the lining epithelium of the
urinary bladder.

Complications and Main Adverse Effects of Intravesical
Therapy with Drugs

[0090] Table 3 relates the most common adverse side
effects associated with the use of several compounds used in
intravesical therapy. The symptoms and effects related to the
use of BCG are the most frequently cited in the literature
available in the state of the art, reflecting the fact that it is the
most frequently used adjuvant therapy (Table 3).

TABLE 3

Adverse side effects and complications of the
drugs used in the intravesical therapy for bladder cancer

(%) patients

Drug Adverse side effects affected
Bacillus Calmette-Guérin  Cystitis >50
(BCG) Fever (low grade) 25
Prostatitis <5
Epididymitis <2
Fever (high grade) 3
Septicemia <0.5
Generalized infection —
Rarely
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TABLE 3-continued

Adverse side effects and complications of the
drugs used in the intravesical therapy for bladder cancer

(%) patients

Drug Adverse side effects affected
Mitomyein C Hematuria 10
Myelosuppression <10
Skin rash <10
Bladder contraction <2
Tissue necrosis Rarely
Thiotepa Chemical cystitis 20
Myelosuppression 10
Doxorubicin Chemical cystitis 25
Allergic reaction 1

[0091] Bibliographic references (Table 3): Hall M C,
Chang S S, Dalbagni G, et al. Guideline for the management
ofnonmuscle invasive bladder cancer (stages Ta, T1, and Tis):
2007 update. J Urol. 2007; 178(6):2314-2330

Adjuvant Immunotherapy with BCG—Practical Problems
and Contraindications

[0092] Althoughthe BCG vaccine used as therapeutic adju-
vant in the topical treatment of bladder cancer is the most
effective therapy available in the state of the art to prevent
tumor recurrence and progression after transurethral resec-
tion of bladder cancer, a large number of patients experience
recurrence and progression of the disease, despite undergoing
the referred treatment.

[0093] The treatment with BCG therapy is ineffective in
around 30 to 40% of the patients, and even among those
patients who respond well to treatment in the early days, 30%
will suffer a relapse, that is, recurrence of bladder epithelium
cancer after a certain period of use of BCG therapy. For
reference: Palou Redorta J. Management of BCG Failures,
Eur Urol. (2006; 49:779-80)

[0094] Additionally, the application of BCG vaccine in
intravesical treatment of bladder cancer is considerably hin-
dered in practice by the occurrence of unwanted side effects,
which are detected in around 90% of the patients, consisting
of symptoms of irritation, presence of blood in urine (haema-
turia), dysuria and emergency, leading to early discontinua-
tion of treatment in many cases. For references: Perabo F G,
Willert P L, Wirger A et al (2005) Preclinical evaluation of
superantigen (Staphylococcal Enterotoxin B) in the intravesi-
cal immunotherapy of superficial bladder cancer. Int J Cancer
115:591-598 and Askeland et al. Bladder Cancer Immuno-
therapy: BCG and Beyond. Advances in Urology. Volume
2012 (2012), Article ID 181987. http://dx.doi.org/10.1155/
2012/181987

[0095] In a clinical study conducted in 2000, in the United
States, by the Southwest Oncology Group (SWOG 85071),
only 16% of the total number of patients who received intra-
vesical BCG to treat bladder cancer completed the treatment
because of unwanted side effects. For reference: Lamm D L,
Blumenstein B A, Crissman ] D, et al. Maintenance Bacillus
Calmette-Guérin immunotherapy for recurrent TA, T1 and
carcinoma in situ transitional cell carcinoma of the bladder: a
randomized Southwest Oncology Group Study. J Urol. 2000;
163(4): 1124-1129.

[0096] Additionally, because of episodes of infection,
including systemic infection by a microorganism (Mycobac-
terium bovis) used in the preparation of BCG vaccine, doses
need to be reduced, prolonged and expensive treatment with
antibiotics are required and finally in some cases, interruption
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of BCG therapy. For reference: Lamm D L, Blumenstein B A,
Crissman J D, et al. Maintenance bacillus Calmette-Guerin
immunotherapy for recurrent TA, T1 and carcinoma in situ
transitional cell carcinoma of the bladder: a randomized
Southwest Oncology Group Study. J Uro/ 2000; 163:1124-9.
See also: Palou Redorta J. e Management of BCG “Failures”.
Eur Urol. (2006; 49:779-80).

[0097] Finally, according to recommendations of the
American Urolological Association (AUA), the BCG vaccine
is not recommended for use in intravesical treatment of
tumors in patients under the following conditions: a) in the
two weeks following bladder surgery (TURBT), b) shortly
after traumatic bladder catheterization, c¢) in the presence of
hematuria, d) in pregnant or breast feeding patients, e) in
immunosuppressed patients or in patients taking drugs with
immunosuppressive effects, f) in patients under radiotherapy,
g) in patients with urinary tract infection and with a history of
allergic reactions or who had previous reactions to BCG. For
reference: Hall M C et al. Guideline for the Management of
Nonmuscle Invasive Bladder Cancer: (Stages Ta, T1, and
Tis): Update (2007). J Urol. 2007 December; 178(6):2314-
30.

Non-Surgical Options for the Case of Failure of Immuno-
therapy with BCG—State of the Art

[0098] As set forth, in the closest state of the art, the best
therapy available to treat urinary bladder cancer, which is
BCG vaccine, has important limitations because of the high
rate of cancer recurrence and the high incidence of unwanted
side effects, leading many patients to discontinue treatment.
[0099] The high incidence of episodes of toxicity associ-
ated to the use of BCG vaccine, certainly prevents its wide use
as intravesical therapy for the treatment of all urinary bladder
cancers following transurethral resection (TURBT), except
for the treatment of the most aggressive cancers that affect
this region, which would be considered only for the treatment
of the most aggressive tumors that affect this region.

[0100] Inthe case of failure of BCG vaccine therapy, which
includes both tumor recurrence and discontinuation of treat-
ment and even abandonment of treatment after episode of
severe toxicity for the user, without tumor removal, the most
indicated treatment in the state of the art is total or partial
removal of the urinary bladder, which is called cystectomy.
[0101] However, as cited above, this is a high risk surgery
that invariably results in significant worsening of the quality
oflife of patients, and, thus, it should be avoided or delayed as
much as possible.

[0102] In the closest state of the art, one of the possible
options of treatment for the case of failure of intravesical
therapy with BCG, aiming to avoid or delay total bladder
removal (cystectomy) is its replacement in the intravesical
treatment of the lining epithelium of the urinary bladder by
chemotherapeutic agents such as Mitomycin C, Thiotepa,
Adriamycin, Valrubicin and some others.

[0103] Although the use of agents such as chemotherapy
drugs can be considered a valid option for treating epithelial
tumors of the urinary bladder classified as low grade, this does
not apply to patients with high-grade cancer, i.e., classified
according to the TNM systems in grades Ta, T1, Tis.

[0104] For example, in a study conducted in 1999, only
19% of patients with bladder cancer in use of intravesical
chemotherapy (Mitomycin C), had no recurrence of cancer
during the follow-up period, compared with 39% of the
patients in use of BCG that are disease free. For reference:
(Malmstrom P U, Wijkstrom H, Lundholm C, et al. 5-year
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follow-up of a randomized prospective study comparing
mitomycin C and bacillus Calmette-Guerin in patients with
superficial bladder carcinoma. J Urol 1999; 161:1124-7.

[0105] In short, the use of intravesical chemotherapy in
urinary bladder cancer with the main compounds available in
the state of the art, after failure in BCG therapy, either by
abandonment of treatment with BCG vaccine, or because of
their high toxicity, remains highly experimental and so far did
not achieve the same degree of success obtained with the use
of BCG intravesical therapy.

[0106] The failures in BCG therapy, which is the best treat-
ment available in the closest state of the art for urinary bladder
cancer, either by its high toxicity that leads to premature
abandonment, or by its relative ineffectiveness evidenced by
the high rate of cancer recurrence, even for patients who
completed the full treatment, clearly indicate the urgent need
for improvements in the state of the art, through the provision
of new treatments and drugs.

Surgical Treatments (Cystectomy)

[0107] As previously mentioned, in the closest state of the
art, the main therapy indicated for patients who do not
respond to the best therapy available in the state of the art for
bladder cancer, i.e., BCG intravesical therapy or chemo-
therapy following transurethral resection (TURBT), is partial
or total removal of the urinary bladder due to the high risk of
progression of cancer lesions to more invasive and/or meta-
static forms.

[0108] This procedure is also indicated for patients who
had invasive tumors (T2, T3, T4—TNM System) at the time
of diagnosis. The total or partial removal of the urinary blad-
der, called cystectomy, is a high-risk surgical procedure and
that usually involves a high degree of morbidity and mortality.

[0109] For instance, in a study with 1054 patients who
underwent radical cystectomy due to bladder cancer, almost
all had postsurgical complications of various degrees, includ-
ing serious complications and death associated with this type
of'surgery. For reference and an example of the state of the art:
Clark, Peter E. et al-—Radical cystectomy in the elderly—
Comparison of clinical outcomes between younger and older
patients. Cancer-Volume 104, Issue 1, pages 36-43, 1 Jul.
2005.

Alternative Treatments for Patients Who Cannot Undergo
Surgery.

[0110] Due to the high probability of occurrence of mor-
bidity or postsurgical complications, cystectomy is consid-
ered a high-risk procedure, and, thus, a large number of
patients cannot undergo this type of surgery because of other
pre-existing medical conditions and/or age-related condi-
tions, such as heart problems, diabetes and others.

[0111] For patients who do not respond to standard therapy,
i.e. surgical removal of lesions followed by intravesical che-
motherapy (e.g., Adriamycin, Valrubicin) or immunotherapy
(BCG, Interferon, I11.-12), either due to medication intoler-
ance (BCG), or failure to respond to therapy, and who have
cancer recurrence, and additionally cannot undergo cystec-
tomy, the existing alternatives are restricted to support mea-
sures, palliative measures using chemotherapy drugs (Valru-
bicin) and radiotherapy to try to prolong patients’ lives of
patients for as long as possible. For reference: Toni K
Choueiri and Derek Raghavan. Chemotherapy for muscle-
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invasive bladder cancer treated with definitive radiotherapy:
persisting uncertainties—Nature Clinical Practice Oncology
(2008) 5, 444-454.

[0112] In the United States, a chemotherapy drug called
Valrubicin (N-trifluoroacetyladriamycin-14-valerate) is topi-
cally used (intravesical therapy) for palliative treatment of
patients with urinary bladder cancer who cannot undergo
surgery (cystectomy).

[0113] Despite its low efficacy, as results are seen in only
20% of the patients treated, this drug (Valrubicin) is currently
the only chemotherapeutic agent approved by the FDA for the
palliative treatment of patients with bladder cancer resistant
to topical treatment with BCG and who cannot undergo sur-
gery for removal of the urinary bladder (cystectomy) because
of comorbidities such as concomitant disease, advanced age
and intolerance to anesthetic procedures. For reference: Din-
ney C P et, Greenberg R E, Steinberg G D. Intravesical val-
rubicin in patients with bladder carcinoma in situ and con-
traindication to or failure after bacillus Calmette-Guérin.
Urol Oncol. 2013 November; 31(8):1635-42.

Need for New Products and Therapies

[0114] Considering the evident shortcomings of the exist-
ing treatments in the closest state of the art for urinary bladder
cancer, either surgical procedures (total or partial cystectomy,
cryotherapy, laser), radiotherapy or drug treatments using
chemotherapeutic compounds (ex: Thiotepa, Mitomycin C,
Valrubicin) or immunotherapeutic compounds (BCG, exog-
enous interferons, 1L.-2, I1.-12), there is urgent need in the
state of the art for new modalities of treatment of epithelial
cancer, including urinary bladder cancer, that could replace or
complement the existing treatments, maximizing their effi-
ciency.

[0115] It would be highly desirable that these new treat-
ment modalities had no unwanted side effects commonly
observed in the treatments available in the state of the art, as
described in the present report.

[0116] The creative or inventive activity should therefore
be aimed to the discovery of new therapeutic modalities,
including new methods and products, used alone or associ-
ated, and which are comparatively more beneficial than the
current treatments in terms of effectiveness and safety, with
lower toxicity to the end user.

[0117] The present invention, in an innovative way, pro-
vides a new treatment of tumors of the superficial epithelium,
including those located in the epithelium of the urinary blad-
der, through the use of an immunomodulator (proteic aggre-
gate of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride), which proved to be able to be used
topically, alone, or in combination or association with the
existing treatments, replacing them or reinforcing their effec-
tiveness, and at the same time without the occurrence of
unwanted side effects, which represents a significant
advancement over existing treatments in the closest state of
the art, as will be detailed in this report, with examples of
practical use.

[0118] On the contrary, as will be shown in this report, the
use of the referred substance, an immunomodulator, com-
bined to the drugs in the closest state of the art, led to a
noticeable decrease in the frequency of the unwanted side
effects of these other treatments.

[0119] The present invention was derived from a compound
already known in the state of the art and described in (PI-
0305373-3, US 2006/0093628 Al, EP 1529784 Al, WO
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2011082458A1), though used in a way that is entirely differ-
ent from the previous forms of administration and use
described in the state of the art, with outstanding and unprec-
edented practical results, as shall be detailed by means of
descriptions and experiments in this report.

The Invention

[0120] It is widely known in the state of the art that the best
available strategy for treating tumors in the epithelial tissue
lining surfaces outside and inside the body, especially tumors
of the urinary bladder, is based on surgical removal of the
tumor or affected tissue followed by adjuvant topical treat-
ment with drugs, in order to avoid cancer recurrence or else to
slow down its progression when complete elimination is not
possible.

[0121] The use of compounds or drugs in the intravesical
treatment of tumors located in the epithelial tissue lining
surfaces outside and inside the body for topical application,
such as urinary bladder tumors, is facilitated by the relatively
unobstructed access to these anatomical regions, such as the
skin and hollow organs as the urinary bladder.

[0122] This anatomical peculiarity allows access for topi-
cal application of compounds, by means of several techniques
or special equipment, such as catheters.

[0123] In view of this peculiarity, any person skilled in the
art can easily understand the advantages of topical treatment
with drugs that act specifically on this type of tissue.

[0124] Finally, the topical use of drugs aims to ensure that
the maximum safe therapeutic drug concentration reaches the
most superficial epithelial surface where the tumors are
located.

[0125] Therefore, considering the possibility of access to
such regions, and the limited or no blood supply to these
regions, the use of compounds with topical action is essential
to ensure new effective treatments of malignant or premalig-
nant lesions in the epithelial tissue lining outside or inside
surfaces.

[0126] For example, the treatment of tumors in the blad-
der’s internal lining benefits from the fact that the anatomy of
the body provides access from outside for the introduction of
drugs or solutions, with the use of catheters that penetrate the
organ through the urethra and, then, accessing the inside
lining of the urinary bladder.

[0127] This type of application, that is, the topical action of
drugs in organs with cavities or interior spaces, can be and is
used for the treatment of cancers in the lining epithelium of
other organs, besides the urinary bladder, such as the uterus,
stomach or esophagus.

[0128] Given these peculiarities and the problems cited,
and for the purposes of the invention, that is, providing a novel
and effective therapeutic agent capable of topical action in the
epithelial tissue lining outside and inside surfaces of body
organs, a compound with the following properties and capa-
bilities was required:

A) can be used for therapeutic effects against malignant or
premalignant lesions located both in the epithelium lining
outside and inside surfaces;

B) capable of producing therapeutic effect alone or combined
to other drug and non-drug treatments;

C) no significant toxicity;

D) capable of eliminating or minimizing toxic effects of other
treatments.

[0129] The invention, in an innovative and remarkable way,
as shall be detailed in this report, with examples of its prac-
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tical use, allows meeting all these requirements, that is, the
above mentioned items A, B, C and D.

[0130] The invention was developed based on new and
surprising scientific data from the use of invention in human
beings, and also experiments with animals involving com-
parative assessment of topical treatments for epithelial can-
cer, including urinary bladder cancer.

[0131] These experiments involved the comparison in ani-
mal models of several compounds already known in the state
of the art, including BCG vaccine, chemotherapeutic drugs
such as Mitomycin C and Valrubicin, and also the proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride described in the state of the art in
PI-0305373-3, US 2006/0093628 A1, EP 1529784 A1, WO
2009/097670A1, WO 2011082458 Al.

[0132] Analysis of data of these new experiments and sci-
entific studies revealed effects and biological and therapeutic
properties entirely unprecedented in the state of the art for the
immunomodulator proteic aggregate of ammonium and mag-
nesium phospholinoleate-palmitoleate anhydride. These new
unprecedented properties in the state of the art were incorpo-
rated in the present invention.

[0133] Inanimal models, when applied in epithelial tissues
affected by cancer, the immunomodulator (proteic aggregate
of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride) in an outstanding and unprecedented way
showed, in clinical practice, its effective topical action on the
epithelial region affected by the cancer.

[0134] This unprecedented property of the referred sub-
stance (proteic aggregate of ammonium and magnesium
phospholinoleate-palmitoleate anhydride), that is, its ability
(until now unknown in the state of the art) of being applied
directly where its action is desired, has allowed its use in the
present invention as topical medication for the treatment of
malignant or premalignant lesions that affect the epithelial
tissue lining outside or inside surfaces.

[0135] Additionally, the ability of the immunodulator (pro-
teic aggregate of ammonium and magnesium phospholi-
noleate-palmitoleate anhydride) when used alone in the
present invention for the topical treatment of malignant
lesions, represents a major advance compared to the closest
state of the art, since it proved to be much more effective than
the main drugs treatments used in the state of the art, when
compared to the latter in practical uses (Tables 4, 5, 6-A, 6-B,
7, 8-A, 8-B).

[0136] Inaremarkable and unprecedented way, the immu-
nomodulator (proteic aggregate of ammonium and magne-
sium phospholinoleate palmitoleate anhydride) not only
maximized the effect of other drugs already used in the state
of'the art (Tables 4, 5, 6-A, 6-B) when used in combination or
association, and also when topically applied, but also signifi-
cantly decreased the toxicity of treatment for the end user, in
the association, with these remarkable and unprecedented
practical advantages of its use being added for the purposes of
the invention.

[0137] When a combination of drugs or treatments is used
in clinical practice with a biological or therapeutic effect that
is wider than the effects of its isolated components, this
remarkable event is called synergy or synergistic effect of the
referred combination or association.

[0138] In the case of association of the immunomodulator
(proteic aggregate of ammonium and magnesium phospholi-
noleate-palmitoleate anhydride) with other drugs, including
BCG vaccine, Mitomycin C and Valrubicin, in the topical
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treatment of urinary bladder cancer, the synergy or synergis-
tic effect provided by the invention, consists in the maximi-
zation of the therapeutic effect, combined with a remarkable
decrease in toxicity for the association. (Tables 4, 5, 6-A).

[0139] This unprecedented ability of the immunomodula-
tor (proteic aggregate of ammonium and magnesium phos-
pholinoleate-palmitoleate anhydride) of acting topically on
the epithelial tissue lining outside and inside surfaces, and
without toxicity for the region treated, allows it to be used as
topical treatment of malignant and premalignant lesions,
alone or in association or combination with other therapies
and procedures, with remarkable advantages compared to the
treatments that were known until now in the state of the art.

Absolute Novelty of the Invention—Topical Use of the
Immunomodulator Proteic Aggregate of Ammonium and
Magnesium Phospholinoleate-Palmitoleate Anhydride for
the Treatment of Cancer in the Epithelial Tissue—State of the
Art

[0140] Until now, it was reported in the state of the art
(P1-0305373-3 US 2006/0093628 A1, EP 1529784 A1, WO
2011082458A1) that the immunomodulator (proteic aggre-
gate of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride) had antitumor activity only when it acted
systemically, that is, by means of stimulation and/or modu-
lation ofthe immune system, and this effect would only occur
when the compound was introduced into the body by
parenteral route, using subcutaneous, intramuscular or intra-
peritoneal injections.

[0141] Or, in other words, the immunomodulator (proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride) was always administered as an
injectable drug for the treatment of cancer and other diseases,
and once injected into the body would act systemically by
stimulating the immune system.

[0142] In fact, in PI-0305373-3 US 2006/0093628 A1, EP
1529784 A1 and in other references in the state of the art (WO
2009/097670 A1, WO 2011082458 A1), it is reported that the
immunomodulator (proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate anhydride) has
systemic therapeutic action, and, therefore, should be admin-
istered by injection (intramuscular, intraperitoneal and sub-
cutaneous) in the body.

[0143] However, the best therapeutic strategy available in
the closest state of the art for the treatment of urinary bladder
cancer, as well as other tumors affecting the epithelial tissue
lining outside or inside surfaces, also requires that topical
treatment is adopted after surgical removal of the tumor, in
order to prevent the recurrence of cancer.

[0144] This particular form of treatment that represents the
closest state of the art for the treatment of tumors affecting the
epithelial tissue of outside and inside surfaces of the body
uses drugs with topical action based on the fact that com-
pounds that act systemically and/or depend on internal trans-
port routes, such as the circulatory or lymphatic system, are
ineffective when used in the treatment of malignant or pre-
malignant lesions in the epithelial tissue lining inside or out-
side surfaces of the body.

[0145] The explanation for this phenomenon that obstructs
orneutralizes the benefits of drugs with systemic action is that
the superficial regions of the internal and external epithelium
have limited blood supply, which hinders or even prevents the
access of an adequate concentration of drugs to the site of the
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lesion (cancer), when these medications depend on internal
transportation routes, e.g. injectable drugs, as will be detailed
in the present report.

[0146] Asreported in the state of the art, the immunomodu-
lator (proteic aggregate of ammonium and magnesium phos-
pholinoleate-palmitoleate anhydride) was always ineffective
when used in cancer cells in vitro, or in other words, this
ability to be applied directly to the region where its action is
desired was entirely unknown until now in the state of the art.
[0147] Therefore, we cite US 2006/0093628 Al: “Cyto-
toxic properties. Cytotoxicity of the compound of the present
invention was studied in the range of 10™* to 10~ M in 53
tumor cell cultures representing 8 distinct tumor types (lung,
colon, central nervous system, melanoma, and ovary, kidney,
prostate and mammary) and leukemia. The compound of the
present invention did not display cytotoxicity for these tumor
cells”

[0148] Orelse, the immunomodulator (proteic aggregate of
ammonium and magnesium phospholinoleate-palmitoleate
anhydride) in the state of the art had no topical action against
cancer cells, once when directly applied to regions with sev-
eral tumor strains (US 2006/0093628 Al, EP 1529784 Al)
showed no toxicity, that is, was unable to damage or eliminate
cancer cells when topically applied.

[0149] Therefore, the immunomodulator (proteic aggre-
gate of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride) has always been used as a systemic drug
injected into the body, generating an effective immune
response against cancer and also intracellular parasites. (US
2006/0093628 A1, EP 1529784 A1, W0O2011082458 A1, WO
2009/097670 Al).

[0150] Nevertheless, when the immunomodulator (proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride) was used in recent experiments in
animal models for the study of urinary bladder cancer, for the
purpose of comparison with drugs with topical action, includ-
ing chemotherapy and immunotherapy drugs (BCG vaccine).
In these experiments, the immunomodulator was used in the
injectable form and topically applied at the same concentra-
tions. (Tables 4, 5, 6-A, 6B)

[0151] Inaremarkable and unprecedented way, contrary to
all previous information in the state of the art, the substance
was found to have potent antitumor action when introduced
by a catheter in the epithelial tissue lining the urinary bladder
of experimental animals (Table 4, Table 5, Table 6-A, Table
6-B).

[0152] Inone of'the above cited experiments, the immuno-
modulator (proteic aggregate of ammonium and magnesium
phospholinoleate-palmitoleate anhydride) was also experi-
mentally used, in its injectable form, in the animal model for
the study of bladder cancer, and showed no comparable
results at the concentrations used (Table 4—Group E) when
compared to the same compound, though topically applied.
(Table 4—Group-D).

[0153] Now, in a remarkable way, the immunomodulator
(proteic aggregate of ammonium and magnesium phospholi-
noleate-palmitoleate anhydride) that was reported in the state
of the art as being effective against infections and cancer
when systemically administered by injection, has shown topi-
cal action against cancer in the inner lining (epithelium) of the
bladder (Tables 4,5,6-A, 6-B).

[0154] This unprecedented action, that is the topical action
of the immunomodulator (proteic aggregate of ammonium
and magnesium phospholinoleate-palmitoleate anhydride)
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against cancer affecting the epithelial tissue, when topically
used, that is, without the need to be administered by injection,
was incorporated to the present invention. This unprec-
edented ability will be detailed in the present report by means
of examples of its practical use in animals and also in trials
with humans.

[0155] The immunomodulator (proteic aggregate of
ammonium and magnesium phospholinoleate-palmitoleate
anhydride), in the way it was used in the present invention,
showed therapeutic properties when directly applied to the
affected epithelial tissue, e.g. after being introduced in the
bladder of experimental animals (Tables 4,5,6-A, 6-B),
through a catheter, added to saline suspension or else in cream
formulation to be topically applied in humans (Table 7, 8-B)
and other formulations (Table 6-B), as described, also with
examples of its practical use in the present report.

[0156] These results are totally unprecedented and remark-
able, once all data from the scientific literature and other
information available in the state of the art so far provided
indications that the product (proteic aggregate of ammonium
and magnesium phospholinoleate-palmitoleate anhydride)
was only effective against cancer and other diseases when
systemically administered, that is, indirectly acting by trig-
gering a immune response of the body after being injected in
animals and humans.

[0157] And also, when used for the treatment of urinary
bladder cancer, the immunomodulator (proteic aggregate of
ammonium and magnesium phospholinoleate-palmitoleate
anhydride) was found to be more effective than the best
topical treatment available in the state of the art for urinary
bladder cancer, which is BCG vaccine, as will be demon-
strated in the present report by means of examples of its
practical use.

[0158] Finally, and also in a remarkable way, the immuno-
modulator (proteic aggregate of ammonium and magnesium
phospholinoleate-palmitoleate anhydride) did not show
adverse side effects in the inner mucosa (epithelium) of the
organ, compared to the most advanced intravesical medica-
tion in the state of the art for the treatment of bladder cancer
at high risk of progression (Ta, T1, C is), that is, BCG vaccine
(Tables 4, 5, Table 6-A).

[0159] While all animals with urinary bladder cancer
treated with BDG vaccine showed urinary bleeding of post-
treatment hematuria, the animals treated only with the immu-
nomodulator (proteic aggregate of ammonium and magne-
sium phospholinoleate-palmitoleate anhydride) showed no
sign of urinary bleeding. Also, microscopic examinations of
the tissues of the animals revealed signs characteristic of
cancer reversion. (Table 4, Table 5, Table 6-A, Table 6-B).
[0160] Reversion of the tumor process, that is, the curative
effect, occurred when the immunomodulator (proteic aggre-
gate of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride) was used alone and also associated to other
compounds in the treatment of urinary bladder cancer, maxi-
mizing the therapeutic effectiveness of the association, and
even eliminating hematuria, which is demonstrated with an
example of the practical use of the invention in animal model
(Table 5 and Table 6-A).

[0161] In this particular aspect, or else, when associated to
other drugs such as BCG, Mitomycin C and Valrubicin, the
use of the immunomodulator (proteic aggregate of ammo-
nium and magnesium phospholinoleate-palmitoleate anhy-
dride) not only proved to be able to maximize the effective-
ness against cancer lesions in the inner epithelium (urinary
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bladder), but also, in a more remarkable way, created a syn-
ergistic effect for the association, since it remarkably
decreased the toxicity associated to the treatment, which is
demonstrated by the elimination of hematuria in the experi-
mental animals (Table 5 and Table 6-A).

[0162] The reversion of premalignant and malignant
lesions in the epithelium lining internal and external surfaces
(skin) in humans, is also sufficiently demonstrated in the
present report, so that any expert with knowledge of the state
of the art understands that the invention can be used without
any obstacle in the treatment of malignant or premalignant
lesions of this anatomical region, with the benefits of topical
application, which is also one of the purposes of the present
invention (Tables 7 and Tables 8-A and 8-B).

Purposes of the Invention

[0163] Therefore, one of the purposes of the present inven-
tion is to provide a compound for the topical adjuvant treat-
ment of malignant and premalignant lesions in the epithelial
tissue lining surfaces inside and outside the body.

[0164] Another purpose of the present invention is to pro-
vide a specific compound for topical treatment of tumors in
the urinary bladder, which was found to be more effective
than the main drugs in use in the state of the art for this type
of disease.

[0165] Another purpose of the invention is also to provide a
compound to be used in association or combination with
other types of treatments, including drug or non-drug treat-
ments, intended for treatment of malignant and premalignant
lesions in the epithelial tissue lining inside and outside sur-
faces.

[0166] The present invention aims to provide a new and
powerful treatment able to maximize therapeutic effective-
ness when used in combination or association other drugs in
the state of the art intended for topical treatment of malignant
and premalignant lesions in the epithelial tissue lining inside
and outside surfaces of the body.

[0167] The present invention also aims to provide a new
drug treatment without significant toxicity for users com-
pared to drugs used in the state of the art intended for topical
treatment of malignant lesions in the epithelial tissue lining
inside and outside surfaces of the body.

[0168] Additionally, the present invention also aims to pro-
vide a new and powerful therapy able to create a synergistic
therapeutic effect when combined to other drugs in the state
of'the art, intended for topical treatment of malignant lesions
in the epithelial tissue lining inside and outside surfaces, due
to its ability to maximize the therapeutic effectiveness of the
combination or association, and simultaneously reduce the
toxicity of the association for end users.

[0169] The present invention also aims to provide a new
and powerful therapy able to replace the existing drug treat-
ments, including BCG vaccine, when used in the topical
treatment of malignant lesions in the epithelial tissue lining
inside surfaces, in the event that a satisfactory result is not
obtained with BCG vaccine, or else, such treatment needs to
be replaced by other treatments due to unacceptable toxicity
levels, which are intolerable to users.

[0170] The present invention also aims to provide a new
palliative treatment against malignant lesions in the epithelial
tissue lining inside and outside surfaces to be used when, in
the event that the medication fails, more aggressive treat-
ments or that related to at higher risk of morbidity and mor-
tality, such as surgical removal of the urinary bladder (cys-
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tectomy) or other forms of treatments that eliminate lesions,
cannot be performed due to unacceptable risk to the patients.
[0171] The present invention also aims to provide topical
formulations, using pharmaceutically acceptable carriers for
use in treatment of the malignant or premalignant lesions in
subjects in need thereof.

[0172] Finally, in order to sufficiently demonstrate the
properties and benefits of the invention compared to the main
products existing in the state of the art, several examples of its
practical use are reported in this specification (Table 4, Table
5, Table 6-A, Table 6-B, Table 7, Table 8-A, Table 8B).
[0173] These experiments of the practical use of the inven-
tion and its results are detailed in the present report to dem-
onstrate the inventive activity, the absolute novelty and the
uses and comparative benefits of the invention. These experi-
ments are presented for illustrative purposes only, and by no
means intend to limit the scope and the field of application of
this invention.

[0174] Without the need for additional information, it can
be affirmed that any person skilled in the art, based only on the
information and examples of its practical use that will be
provided in this report, should be able to understand and use
the present invention to its full extent.

[0175] Although the invention is intended for human use, it
can be also used in the treatment of malignant or premalignant
lesions in animals, which also have epithelial tissue that lines
inside and outside surfaces of their bodies and can also be
affected by tumors in these anatomical regions.

Practical Example of Use of the Invention in the Treatment of
Bladder Cancer—Comparison with BCG Vaccine—Experi-
ment No. 1—Table 4

Objective: Comparative assessment of the therapeutic
response in animals subjected to experimental induction of
bladder cancer with n-methyl-n-nitrosourea (MNU)

Fifty animals (n=50) were used in the experiment.

[0176] Ofthese, 40 animals were given 1.5 mg/kg of n-me-
thyl-n-nitrosourea (MNU) dissolved in 0.30 ml of sodium
citrate, intravesically, with the use of a catheter, for 7 weeks.
One group (control—Group-A) of 10 animals was only given
saline solution (NaCl 0.9,%) also intravesically and for an
equal period. The compound n-methyl-n-nitrosourea (MNU)
was applied in the animals to experimentally induce immu-
nosuppression and the subsequent production of urinary blad-
der carcinoma. After treatment with MNU, the animals were
divided into 05 groups of 10 animals each.

[0177] After the use of MNU for 7 weeks, 4 batches of 10
animals each were subsequently subjected to intravesical
instillation of 0.30 ml of 0.9% saline solution (GROUP-B—
MNU), 10° CFU (40 mg) of intravesical BCG (Group-C) and
10 mg/kg of the immunomodulator (proteic aggregate of
ammonium and magnesium phospholinoleate-palmitoleate
anhydride—Group-D), suspended in saline, once a week, for
all the groups, using a catheter, during the entire treatment
period of 14 weeks.

[0178] For the purposes of comparison, 10 mg/kg of the
immunomodulator (proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate anhydride) was
also used, however administered as a subcutaneous injection
(Group-E), once a week during the entire treatment period (14
weeks).

[0179] Afterthis procedure, 10 animals of each group were
sacrificed and their urinary bladders removed for collection of
tissue fragments, which were embedded in paraffin and pre-
pared for histological section, by the usual techniques.
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[0180] For the histological examinations, sections (2 pm)
of'the tissue of the urinary bladder were cut using microtome
Zeiss, mounted on microscope slides, and stained with hema-
toxylin-eosin (HE), for pathology assessment, quantification
of cellular changes and comparison between control and
treatment groups.

[0181] Finally, blood from treated and untreated animals
was collected at the end of the experiment, processed, and the
plasma separated from blood cells was fully digested with the
use of concentrated acids (H,SO, and HNO,) and subjected
to techniques for assessing the amount of Mg++, which is the
main inorganic component of the molecule (proteic aggregate
of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride) by atomic absorption for verification and
quantification of a possible systemic absorption of the com-
pound of the invention from the lining epithelial tissue.

[0182] This particular assessment, that is, assessment of the
amount of Mg++ in the plasma of experimental animals was
only performed in the experiments reported in Table 4 (Table
4—Groups A and D).

Criteria Adopted for Assessment of Cellular Changes in
Urinary Bladder Cancer and Toxic Effects of
Treatments—Table 4, Table 5, TABLE 6-A and TABLE 6-B.

[0183] The therapeutic effect in urinary bladder cancer in
animals was assessed by histological evaluation of the tissues.
The criteria for assessing normality of the tissues examined
for all the experiments, that is, the experiments reported in
Table 4, Table 5, Table 6-A, Table 6-B are: normal tissue, flat

hyperplasia, papillary hyperplasia.

[0184] Flat hyperplasia and papillary hyperplasia are reac-
tive changes of an inflammatory nature, though benign, and
their occurrence in the experiments for assessment of new
drugs in animals affected with cancer, indicates a reversal of
the cancer process to non-cancerous stages.

[0185] Thecriteriaadopted in all the experiments involving
urinary bladder cancer in the present report, that is, the experi-
ments contained in tables 4,5 and 6-A and 6-B for the pres-
ence of malignant cellular changes (cancer) and their degrees
of'severity are: low grade intraepithelial neoplasia, high grade
intraepithelial neoplasia (carcinoma in situ-Tis), papillary
carcinoma (Ta) and squamous metaplasia.

[0186] Metaplasiais defined as the replacement of anormal
functional tissue with another tissue with different structure,
with loss of function, and, thus, is considered a form of
premalignant lesion.

[0187] The same criterion was adopted for all experiments
involving urinary bladder cancer contained in Tables 4,5,6-A
and 6-B, for assessment of adverse side effects (toxic effect)
of'the treatments, that is, the presence or absence of hematuria
(bleeding) in the animals.

[0188] In the experiment reported in Table 4, below, this
assessment was performed in all animals and compounds
used: (proteic aggregate of ammonium and magnesium phos-
pholinoleate-palmitoleate anhydride) topical/intravesical
(Group D—Table 4), (proteic aggregate of ammonium and
magnesium phospholinoleate palmitoleate anhydride inject-
able (Group E—Table 4) and BCG—topical formulation
(Group C—Table 4) and the results are shown in Table 4.
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TABLE 4
Histological evaluation
Group B Group D Group E
(MNU) + (Intravesical (Injectable
Group A (non  saline Group C (BCG)  polymeric polymeric
treated control) solution intravesical anhydride)  anhydride)
n=10 n=10 n=10 n=10 N=10
Flat — — — 06 (60%) —
hyperplasia
Papillary — 01=10% 0=40% 02 =20% 02 (20%)
hyperplasia
Low grade — 03 =0% — 04 (40%)
Intraepithelial
neoplasia
High-degree — 03=30% 02=20% — 01 (10%)
intra-epithelial
carcinoma
(carcinoma in
situ-Tis)
Papillary — 06=60% 01=10% — 01 (10%)
carcinoma
(Ta)
Squamous — — 01 =10% — 02 (20%)
metaplasia
Normal 100% — — 2=20% —
Toxicology: Negative Positive Positive Negative Positive
(Hematuria) (100%) (100%) (100%) (0%) (100%)
Mg++/Plasma  34.6 £5.1 — — 32.6 4.2 —
(ug/mL)

Discussion of the Results—Table 4

[0189] The therapeutic effect of the topical use (intravesi-
cal) of the compound of the present invention (proteic aggre-
gate of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride), in the practical example provided, that is,
treatment of cancer induced in rats by MNU was much higher
compared to the best therapy available in the state of the art
(BCG) for treating malignant lesions of the epithelium of the
urinary bladder.

[0190] This therapeutic effect was assessed for all the com-
pounds used, by means of histopathological analysis of the
epithelial tissue of the urinary bladder. (Table 4) The experi-
ment showed a positive result for practically 100% of the
animals treated with the compound of the invention, that is,
the proteic aggregate of ammonium and magnesium phos-
pholinoleate-palmitoleate anhydride when topically used
(Table 4—Group D), with the epithelial tissue of 20% being
completely normalized and 60% of the animals showing only
flat hyperplasia and 20% with papillary hyperplasia.

[0191] Because hyperplasia is a non-cancerous condition,
based on the experiment reported in Table 4, it can be con-
cluded that the invention shows a therapeutic effectiveness of
100% (with 60% for hyperplasia and 20% for normality—
Table 4—Group D) compared to the MNU group (Group
B—Table 5) in which 90% of the animals had cancer (30%
classified as in situ-T is carcinoma and 60% as papillary
carcinoma-Ta.

[0192] However, the use of the immunomodulator (proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride—Table 4—Group E), in the inject-
able form, as subcutaneous injections, at the same concentra-
tions (10 mg/kg) did not show comparable therapeutic effects
when used in the topical form, which can be due to the low
absorption capacity of the inner tissue of the urinary bladder
regarding drugs systemically administered that can only be

introduced in the body by parenteral route, as previously
described. Only 20% of the treated animals by subcutaneous
injection showing papillary hyperplasia and the remaining
treated animals showing low grade intraepithelial neoplasia
(40%), (10%) carcinoma in situ (Tis), (10%) Papillary carci-
noma (Ta) and (20%) squamous metaplasia (Table 4—Group
BE).

[0193] The topical use of BGC vaccine showed a positive
outcome for 40% of the animals, (Table 4—Group C) that
showed papillary hyperplasia, while 20% had high grade
neoplasia (carcinoma in situ (Tis)-TNM classification) and
10% of the animals had squamous metaplasia (Table
4—Group C).

[0194] Although hyperplasia is a non-cancerous condition,
metaplasia, as previously cited, is defined as replacement of a
normal functional tissue by another tissue with different
structure, with loss of function, and, thus, is also considered a
form of premalignant lesion.

[0195] Regarding the amount of magnesium, the main inor-
ganic component of the proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate anhydride mea-
sured in the plasma of the experimental animals, the quanti-
tative assessment of Mg++ ions showed equal results for the
untreated control group (Group A—Table 4) and the treated
group (Group D—Table 4), that is, 34.6+5.1 ug/mL. Such
data indicates that there was no systemic absorption of the
compound of the invention (proteic aggregate of ammonium
and magnesium phospholinoleate-palmitoleate anhydride),
when topically used (Table 4—Group D).

[0196] The non-penetration of magnesium, the main inor-
ganic component of the proteic aggregate of ammonium and
magnesium  phospholinoleate—palmitoleate  anhydride
beyond the epithelial layer (Table 4—group D) is possibly
due to the relatively large size of the molecule (proteic aggre-
gate of ammonium and magnesium phospholinoleate palmi-
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toleate anhydride), and/or because of its high molecular
weight, which is 320.000 Dalton (320 kDa).

[0197] This above cited finding demonstrates that the bio-
logical and antitumor therapeutic effect of the immunomodu-
lator (proteic aggregate of ammonium and magnesium phos-
pholinoleate-palmitoleate anhydride) in the case is due to a
local antitumor effect in the lining epithelium of urinary
bladder. (Table 4—Group D)

[0198] Finally, the animals given the carcinogenic com-
pound MNU (Table 4—Group B) and which were not treated
with any drug following the application of MNU, almost all of
the them (90%) had cancerous lesions, with 60% developing
papillary carcinoma (Ta—TNM classification) and 30%,
high-grade carcinoma in situ (Tis-TNM classification), indi-
cating that the referred compound (MNU) is highly effective
in the experimental induction of cancerous lesions. Further-
more, in all the animals treated with MNU blood was detected
in the urine (hematuria)

Toxicology:

[0199] Animals treated with the invention: None of the
animals in the experiment that was given the compound of the
present invention, that is, the immunomodulator (proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride) in continuous topical application
(Group D—Table 4) showed signs of urine blood (hema-
turia).

[0200] Animals treated with BCG: In all the animals treated
with BCG blood was detected in the urine (hematuria). The
degree of hematuria in these animals ranged from moderate
(80%) to severe (20%) in response to continuous intravesical
application of BCG from the second week. (Group C—Table
4)

[0201] Animals treated with injectable immunomodulator
(Group E—Table 4): All the animals treated with the immu-
nomodulator (proteic aggregate of ammonium and magne-
sium phospholinoleate-palmitoleate anhydride) in the inject-
able form were found to have blood in the urine (hematuria),
indicating the low effectiveness of the treatment by this route
of administration.

[0202] In all the experiments involving the administration
of the invention in the treatment of urinary bladder cancer,
hematuria was used as parameter and the most evident sign
for assessment of the local toxicity of the compounds used,
for it is related to chronic irritation or inflammation of the
affected tissue (epithelium lining the urinary bladder), by
topically applied drugs (e.g. BCG vaccine) and also with
epithelial tissue’s inflammation related with the cancerous
process.

[0203] Therefore, the use of the present invention in the
practice is also more effective than immunotherapy with
BCG regarding toxicity too, since the result of the practical
experiment undoubtedly showed that the use of the present
invention did not cause any sign of toxicity in the epithelium
(Group D—Table 4) compared to BCG (Group C—Table 4)
for equal periods and using the same route of administration,
i.e. intravesical.

[0204] Consequently, and in a remarkable way, the com-
pound used for the purposes of the present invention (proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride) is not only capable of topical action,
which is unprecedented in the state of the art, but is also
comparatively more effective in the treatment of bladder can-
cer than the best therapy available so far in the state of the art,
i.e. BCG vaccine.
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[0205] The results of the use of the invention shown in this
example of practical use, when compared to BCG, regarding
therapeutic effectiveness and assessment of unwanted side
effects, measured for the presence or absence of hematuria,
demonstrate that the invention represents a significant
advance compared to the therapies in the closest state of the
art in the treatment of urinary bladder cancer.

Second Practical Experiment—Use of the Present Invention
Compared to Chemothyerapy Drugs in the Intravesical
Treatment of Bladder Cancer—(TABLE-5)

[0206]

[0207] The therapeutic effect was assessed through histo-
logical assessment of tissues, and the toxicological effect of
the compounds, through assessment of the presence or
absence of urinary bleeding also called hematuria. The results
are shown in Table 5.

[0208] The following compounds were used in this experi-
ment: proteic aggregate of ammonium and magnesium phos-
pholinoleate-palmitoleate anhydride (PI-0305373-3, US
2006/0093628 A1, EP 1529784 A1), Mitomycin C, Valrubi-
cin, topically administered for comparative assessment in the
treatment of MNU-induced cancerous lesions.

[0209] All the animals in the experiment were subjected to
intravesical applications of 1.5 mg/kg of n-methyl-n-ni-
trosourea (MNU) dissolved in 0.30 mL of sodium citrate,
using a catheter, for 7 weeks. One group (control) of 10
animals was given only saline solution (NaCl 0.9%), also
intravesically and for an equal period.

[0210] The purpose of wusing n-methyl-n-nitrosourea
(MNU) was to experimentally induce immunosuppression
and subsequently producing urinary bladder carcinoma. After
treatment with MNU, the animals were divided into 05
groups of 10 animals each.

[0211] After the use of MNU for 7 weeks, 5 batches of 10
animals each were intravesically inoculated with 0.30 ml of
0.9% saline solution (control group), 10 mg/kg of the chemo-
therapeutic agent Mitomycin C suspended in sterile water for
injection, 10 mg/kg of the chemotherapeutic agent Valrubi-
cin, suspended in diluents supplied by the manufacturer and
10 mg/kg of the immunomodulator (proteic aggregate of
ammonium and magnesium phospholinoleate-palmitoleate
anhydride), suspended in saline solution, using intravesical
catheter for the topical application of all the substances dur-
ing 14 weeks.

[0212] After this procedure, all the 10 animals of each
group were sacrificed and their urinary bladders were
removed for collection of tissue fragments, which were
embedded in paraffin and prepared for histological section,
by the usual techniques.

[0213] For the histological examinations, sections (2 pm)
of'the tissue of the urinary bladder were cut using microtome
Zeiss, mounted on microscope slides, and stained with hema-
toxylin-eosin (HE), for subsequent pathology assessment,
quantification of cellular changes and comparison between
control and treatment groups. The criteria for assessment of
these lesions, the effects of treatment and the assessment of
toxic effects (hematuria) have been previously described
above in the specification.

[0214] The comparative therapeutic and toxicity findings

regarding the use of the invention, Mitomycin C and Valru-
bicin are shown in Table-5, below.

Fifth animals (n=50) were used in the experiment.



US 2014/0341940 Al

Nov. 20, 2014

14
TABLE 5
Histological assessment
Group A Group D Group E
(untreated Group B Group C Polymeric (Valrubicin)
control) (MNU) (Mitomycin D) anhydride) N=10
n=10 n=10+ n=10-topical n=10topical topical
NaCl0.9%  NaCl0.9%  application application application
Flat — — — 05 (50%) —
hyperplasia
Papillary — 01 =10% 4 =40% 02 =20% —
hyperplasia
Low grade — 03 =30% — 5 (50%)
intraepithelial
neoplasia
High grade — 03=30%  02=20% — 2 (20%)
intraepithelial
neoplasia
(carcinoma in
situ-Tis)
Papillary — 06=60%  — — 1 (10%)
Carcinoma
(Ta)
Squamous — — — — 1 (10%)
metaplasia
Normal 100% — 01=10% 3=30% 1 (10%)
Toxicology: Negative — Positive Negative Positive
(Hematuria)  (0%) (100%) (0%) (100%)
Discussion of the Results—Table 5 [0219] Regarding toxicology, it is immediately noted that

[0215] Assessment of the data contained in Table-5 clearly
shows that the use of the immunomodulator (proteic aggre-
gate of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride) alone, topically administered, i.e., directly
applied (intravesically) to the epithelial tissue lining the uri-
nary bladder, affected by cancer, had a more significant thera-
peutic effect, either regarding tumor response or lower toxic-
ity (Group D, Table 5), compared to the group treated with the
compound Mitomycin C (Group C—Table 5) and also with
Valrubicin (Group E—Table 5).

[0216] While in the group treated with Mitomycin C only
10% of the animals were within normal parameters, 40% with
papillary hyperplasia and 50% still had cancer (Group
C—Table-5), in the group treated with intravesical topical
application of the compound of the invention (proteic aggre-
gate of ammonium and magnesium phospholinoleate palmi-
toleate anhydride) 30% of the animals were within normal
parameters and 70% had only hyperplasia. (Group D—Table
5). In the group treated with Valrubicin (Group E—Table 5)
only 10% had tumor regression (normal animals) after treat-
ment.

[0217] Since hyperplasia is a non-cancerous condition,
based on the experiment reported in Table 5, it can be con-
cluded that the invention had a therapeutic effectiveness of
practically 100% (with 70% for hyperplasia and 30% for
normality) compared to the control group (Group B—Table
5) in which 90% of the animals had cancer (30% classified as
in situ-T is carcinoma and 60% as papillary carcinoma-Ta).

[0218] Regarding Mitomycin C (Group C—Table 5), it
showed an efficacy of 40% (Papillary hyperplasia), 50% of
the animals had cancer (30% with low-grade carcinoma and
20% with carcinoma in situ-Tis), with only 10% of the ani-
mals within normal parameters (Group C—Table 5). Finally
the group treated with Valrubicin (Group E—Table 5) showed
an effectiveness of only 10% (normal animals).

the topical use of the compound of'the invention did not result
in any local toxicity measured by the presence of hematuria
(Group D-Table 5), since none of the animals treated had
urinary bleeding (Group D—Table 5), while the animals that
used Mitomycin C were 100% positive for the presence of
hematuria (Group C—Table 5) as well the animals treated
with Valrubicin, i.e., 100% of the treated animals (Group
E—Table 5).

Third Practical Experiment—Assessment of the Combined
Use of the Invention with Chemotherapy and Immunotherapy
Drugs—Table 6-A

[0220] Ninety animals (n=90)—Fischer 344 rats were used
in the experiment.

[0221] The compounds proteic aggregate of ammonium
and magnesium phospholinoleate-palmitoleate anhydride
(10 mg/kg), BCG (10° CFU (40 mg)) Mitomycin C (10
mg/kg), Valrubicin (10 mg/kg) were used in this experiment,
all intravesically administered using a urinary catheter, for
comparative assessment in the treatment of MNU-induced
cancerous lesions (Table 6-A).

[0222] All the animals (Fisher 344 rats), except for the
untreated control group (n=10), received intravesical inocu-
lations (1.5 mg/kg) of n-methyl-n-nitrosourea (MNU) dis-
solved in 0.30 ml of sodium citrate, using a catheter, for 7
weeks. One group (untreated control group) of 10 animals
received only saline solution (NaCl 0.9%), also intravesically,
and for an equal period. After treatment with MNU, the ani-
mals were divided into 07 groups of 10 animals each.
[0223] After receiving MNU for 7 weeks, the 9 batches of
10 animals each were subsequently subjected to intravesical
inoculation of the compounds of interest during 8 weeks in
total.

[0224] The groups were divided, as follows: Group A (un-
treated control) received only saline solution (NaCl at 0.9%)
for 8 weeks; group B received only MNU and 0.9% saline;
group C received 10 mg/kg of the compound of the invention
(proteic aggregate of ammonium and magnesium phospholi-
noleate-palmitoleate anhydride (10 mg/kg), for 8 weeks,
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intravesically; group D received BCG vaccine (10° CFU (40
mg)) for 4 weeks, followed by the application of the com-
pound of the present invention (proteic aggregate of ammo-
nium and magnesium phospholinoleate-palmitoleate anhy-
dride—10 mg/kg) for another 4 weeks.

[0225] Group E received Mitomycin C (10 mg/kg) for 4
weeks, followed by the application of the compound of the
present invention (proteic aggregate of ammonium and mag-
nesium phospholinoleate-palmitoleate anhydride 10 mg/kg)
for another 4 weeks; group F received BCG vaccine (10° CFU
(40 mg)) for 8 weeks and group G received Mitomycin C (10
mg/kg) for 8 weeks. Group H received Valrubicin (10 mg/kg)
for 8 weeks and Group I received Valrubicin (10 mg/kg) for 4
weeks, followed by application of the compound of the
present invention (proteic aggregate of ammonium and mag-
nesium phospholinoleate-palmitoleate anhydride (10 mg/kg)
for another 4 weeks.

[0226] All the compounds were topically administered, by
intravesical instillation, in the animals, using the appropriate
diluents already described in the present report. For better
comprehension of the experiment, see the table below, called
Experimental Groups.

Nov. 20, 2014

15

TABLE-continued

Experimental Groups  Compounds and periods of use

Group o G (n=10) Mitomycin C (10 mg/kg) for 8 weeks

Group H (n =10) Valrubicin (10 mg/kg) for 8 weeks

Group I (n =10) Valrubicin (10 mg/kg)-4 weeks plus
proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate
anhydride (10 mg/kg) for 4 weeks

[0227] After these procedures, and at the end of the experi-

ment, all the 10 animals of each group were sacrificed, and
their urinary bladders were removed for collection of tissue
fragments, which were embedded in paraffin and prepared for
histological section, by the usual techniques, previously
described in the present report.

[0228] The comparative results of the use of the compound
of'the invention used in combination or association with other
compounds and compared to the isolated results for each
compound are shown in Table 6-A.

[0229] The criteria for assessment of lesions, effects of
treatment and assessment of toxic effects (hematuria) have
been previously described in this specification.

TABLE 6-A
Group A
n=10 Group B Group D Group E Group I

Untreated n=10 Group C n=10 n=10 N=10

control +  MNU + n=10 BCG+ Mitomycin C+ GroupF  Group G Group H  Valrubicin +
Histological saline saline Polymeric Polymeric Polymeric n=10 n=10 N=10 Polymeric
assessment 0.9% 0.9% anhydride anhydride anhydride BCG Mitomycin C Valrubicin  anhydride
Flat hyperplasia — — 4(40%) 4 (40%) 3 (30%) 2(20%) 1 (10%) 1 (10%) 40 (%)
Papillary — — 3(30%) 3 (30%) 4 (20%) 2 (20%) 1 (10%) 4 (40%)
hyperplasia
Low-grade — 4 (40%) 1 (10%) 1 (20%) 3(30%) 6 (60%) 4 (40%) 1 (10%)
intraepithelial
carcinoma
High-grade — 5 (50%) 2(20%) 3 (30%) 2 (20%)
intraepithelial
carcinoma
(carcinoma in
situ-Tis)
Papillary — 1 (10%) 1 (10%)
carcinoma (Ta)
Squamous — — 1 (10%) 1 (10%)
metaplasia
Normal 100% 0% 3(30%) 2 (20%) 2 (20%) 0% 0% — 1 (10%)
Toxicology: Negative — Negative  Positive Positive Positive Positive Positive Negative
Presence of (0%) (0%) n=2 n=2 n=10 n=9 N=10
hematuria (20%) (20%) (100%) (90%) 100%

TABRLE Table 6-A—Discussion of the Results

Experimental Groups ~ Compounds and periods of use

Group A (n=10)
Group B (n=10)
Group C (n=10)

Saline 0.9% - Untreated control group
MNU + saline 0.9% - 8 weeks

proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate
anhydride for 8 weeks (10 mg/kg)

BCG vaccine (10 CFU (40 mg)) for 4
weeks plus

proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate
anhydride for 4 weeks (10 mg/kg)
Mitomycin C (5 mg/kg) for 4 weeks plus
proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate
anhydride for 4 weeks (10 mg/kg)

BCG vaccine (10 CFU (40 mg)) for 8
weeks

Group D (n=10)

Group E (n =10)

Group F (n=10)

[0230] Analysis of data shown in Table-6-A reveals that the
topical use of the invention in intravesical instillation associ-
ated with other drugs (Mitomycin C, Valrubicin and BCG
vaccine) not only showed synergistic effects (Group D,
Group E, Group I—Table 6-A), or else, maximized the thera-
peutic effects, but also significantly reduced unwanted side
effects (hematuria) compared to the isolated use (Groups F,
G, H—Table 6-A) of the same compounds (BCG, Mitomycin
C, Valrubicin).

[0231] Based on the data shown in Table 6-A, any person
skilled in the art easily understands that the invention can
replace the above mentioned drugs (BCG, Mitomycin C,
Valrubicin) in the case of failure or occurrence of side effects
that prevent their use.

[0232] It can be also seen that the use of the invention has
notably contributed to reduce local toxicity (hematuria) when
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combined with Mitomycin C and BCG vaccine (Group D and
Group E—Table 6-A) and also with Valrubicin (Group
I—Table 6-A).

[0233] Also, information on the practical use of the inven-
tion, notably synergy with other drugs, i.e. maximization of
therapeutic effects associated with the reduced toxicity of the
combination (Group D, Group E, Group [—Table 6-A),
clearly demonstrates the benefits of its use in clinical practice,
i.e., in protocols combined with chemotherapy and immuno-
therapy drugs in the topical treatment of cancer affecting the
inside and outside epithelium (Table-6-A—Group D, Group
E, Group I) with the purpose of maximizing the effectiveness
of the combined therapy and simultaneously minimizing or
neutralizing inflammatory disorders, such as hematuria asso-
ciated to the cancerous process and also with the toxicity of
the drugs.

[0234] These data concerning the practical use of the inven-
tion, notably synergy, demonstrated by the maximization of
the therapeutic effects when associated to other drugs, includ-
ing reduction in toxicity, allow to forecast its use in clinical
practice for the palliative treatment of cancer of the epithelial
tissue lining inside or outside surfaces of the body, particu-
larly in the urinary bladder, bowel, esophagus and uterus,
when surgical treatments are no feasible due to medical prob-
lems related to high probability of unacceptable morbidity
and/or high risk of mortality (Table 6-A).

Formulations for the Invention in the Treatment of Epithelial
Cancer

[0235] As already cited, in the current state of the art, the
best therapy for tumors of the epithelial tissue is based on
surgical removal of the lesions, when feasible, followed by
immediate topical application of chemotherapy or immuno-
therapy drugs.

[0236] For the successtul deposition or use of these com-
pounds, it is necessary to develop pharmaceutical formula-
tions capable of ensuring their solubilization and facilitating
their adherence or concentration on cancerous tissues.
[0237] Forthe purposes ofthe present invention, the immu-
nomodulator (proteic aggregate of ammonium and magne-
sium phospholinoleate-palmitoleate anhydride) was used in
the form of aqueous suspension, a sterile solution of sodium
chloride 0.9% in water (NaCl 0, 9%) in experiments of the
practical use of topical treatment of cancer in the lining epi-
thelium (urinary bladder), as described in Tables 4, 5 and 6-A.
[0238] As described in the present report, in the treatment
of' male patients, the immunomodulator (proteic aggregate of
ammonium and magnesium phospholinoleate-palmitoleate
anhydride) was also used in the form of a topical cream with
15% concentration of the active ingredient, using sterile vase-
line and sterile deionized distilled water as pharmaceutical
carriers (Table 7). For the treatment of premalignant lesions in
female patients, the immunomodulator (proteic aggregate of
ammonium and magnesium phospholinoleate-palmitoleate
anhydride) was formulated using a topical cream with 20%
concentration of the active ingredient (Table 8-B).

[0239] For all these formulations, either using saline solu-
tion (NaCl 0.9%) used in the experiments shown in Table 4,
Table 5 and Table 6-A and also creams for topical application
used in the experiments shown in Table 7, Table 8A and Table
8B, the invention was able to effectively fight malignant and
premalignant lesions in the epithelial tissue lining surfaces
inside the body (urinary bladder, uterus) and outside (skin) at
the referred doses.
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[0240] However, the immunomodulator (proteic aggregate
of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride) is a poorly soluble drug. Thus, in order to
increase its solubility and improve its penetration in the epi-
thelium, others pharmaceutically acceptable carriers were
selected and tested in combination with the immunomodula-
tor, including polymers, polyethylene glycols, polyethylene
oxide (PEO), non-ionic surfactants and edible oils.

[0241] Furthermore, in the state of art, some polymers such
polyoxyethylene-polyoxypropylene block polymers (U.S.
Pat. No. 3,740,421 A) also named Poloxamers (Pluronics) are
reported as able to induce functional alterations in cells.
[0242] Also, Poloxamers have been reported as able to
preferentially target cancer cells, due to differences in the
membrane of these cells when compared to noncancerous
cells. For references: Batrakova et al. Pluronic block copoly-
mers: Evolution of drug delivery concept from inert nanocar-
riers to biological response Journal of Controlled Release 130
(2008) 98-106d0i:10.1016/j jeconrel.2008.04.013.

[0243] As a result, the Poloxamers (Pluronics) may cause
important biological effects such as sensitization of tumors to
various anticancer agents. For references: Batrakova et al.
Pluronic block copolymers: Evolution of drug delivery con-
cept from inert nanocarriers to biological response. Journal of
Controlled Release 130 (2008) 98.

[0244] Finally, Poloxamers are reported as useful in the
formulation of topically applicable cosmetic and pharmaceu-
tical compositions in the closest state of art. For reference:
U.S. Pat. No. 7,737,181 B2.

[0245] For all the reasons above cited, a Poloxamer (poly-
ethylene-polypropylene-glycol (CAS registry number 9003-
11-6) Molecular formula: HO. (C2H40) m.(C3H6) n.H, Plu-
ronic F68) was specifically selected to be tested as a possible
pharmaceutical carrier, for the immunomodulator (proteic
aggregate of ammonium and magnesium phospholinoleate
palmitoleate anhydride) in an animal model for the study of
urinary bladder cancer (Table 6-B).

[0246] The results obtained in animal model with the use of
the immunomodulator (proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate anhydride) with
its formulation, using polyethylene-polypropylene-glycol
(Poloxamer), used as pharmaceutical carrier, when compared
to the application of the immunomodulator (proteic aggregate
of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride) using saline solution (NaCl 0.9%) as phar-
maceutical carrier were absolutely outstanding and unprec-
edented in the state of the art.

[0247] As shown in Table 6-B with a formulation using
polyethylene-polypropylene-glycol (Poloxamer) as pharma-
ceutical carrier, for the same therapeutic effect in urinary
bladder cancer, a 10 times lower amount of the active ingre-
dient (proteic aggregate of ammonium and magnesium phos-
pholinoleate-palmitoleate anhydride) was required (Table
6B—Group E).

Example of Practice Use for Comparative Purposes, Using
Compound of the Invention in Saline Solution, and with
Addition in Polymer (Poloxamer)—Table 6-B

[0248] Fifth (50) Fischer 344 rats, aged 7 weeks, weighing
in average 150 grams were used in this experiment.

[0249] All the animals (Fischer 344 rats), except for the
untreated control group (Table 6 B—Group A), were sub-
jected to applications of 1.5 mg/kg of n-methyl-n-nitrosourea
(MNU) dissolved in 0.30 ml of sodium citrate, intravesically,
using a catheter (for insertion in the bladder) for 7 weeks for
bladder cancer induction. After administration of MNU the
animals were divided into 5 groups of 10 animals each.
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[0250] One group (untreated control) of 10 animals was
given only saline solution (NaCl 0.9%) also intravesically and
for an equal period (Table 6 B—Group A). One group equally
induced with MNU (Table 6-B Group B) did not receive any
treatment for comparison purposes and assessment of lesions.
[0251] After the period of cancer induction the animals
were treated with the compounds proteic aggregate of ammo-
nium and magnesium phospholinoleate-palmitoleate anhy-
dride at the dose of 10 mg/kg (Table 6 B—Group C) added to
saline solution (NaCl 0.9%), the compound proteic aggregate
of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride at the final dose of 1 mg/ml mg/kg (Group-
D) also added to saline solution (NaCl 0.9%).

[0252] Finally, after the period of cancer induction, the
animals were also treated with the immunomodulator (proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride) at the dose 0f 0.2 mg dissolved in 0.2
ml, of aqueous solution of Poloxamer (polyethylene-
polypropylene-glycol) or else, at the final concentration of 1
mg/mL, (Table 6-B—Group E).

[0253] All the compounds were intravesically inoculated,
with a catheter (for insertion into the bladder) for this pur-
pose, for 6 consecutive weeks, for comparative assessment in
the treatment of MNU-induced cancerous lesions.

[0254] The results are shown in Table 6-B below.

[0255] The comparative results of the use of the compound
of'the invention in saline solution (NaCl 0.9%) at the concen-
tration of 10 mg/kg (Table 6 B—Group C), saline solution at
the concentration of 1 mg/kg (Table 6 B—Group D) and
finally of the immunomodulator (proteic aggregate of ammo-
nium and magnesium phospholinoleate-palmitoleate anhy-
dride) at the dose of 0.2 mg dissolved in 0.2 mL of aqueous
solution of Poloxamer (polyethylene-polypropylene-glycol)
or else, at final concentration of 1 mg/mL (Table 6-B—Group
E) are shown in Table 6-B below.

[0256] The criteria used for assessment of the lesions,
effects of treatment and assessment of toxicity (hematuria)
for the experiments of Table 6-B have been previously
described above in this specification.

TABLE 6-B
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Discussion of the Results

[0257] The therapeutical results for intravesical use of the
immunomodulator (proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate anhydride) at the
dosage of 10 mg/kg (Table 6 B—Group C), by intravesical
instillation, in topical form, suspended in saline solution
(NaCl 0.9%) are similar to those shown in Table 4 (Table
4—Group D).

[0258] Or else, with the topical use (10 mg/kg—Group
C—Table 6-B) 90% of tumor reversion was obtained (Group
C—Table 6-B) compared to the animals induced with MNU
and treated only with saline solution (NaCl 0.9%), where
malignant and premalignant lesions were found in all of them
(100%) (Group B—Table 6-B).

[0259] The absolute novelty compared to the previous state
is that the use of the immunomodulator (proteic aggregate of
ammonium and magnesium phospholinoleate-palmitoleate
anhydride) at the dose of 0.2 mg dissolved in 0.2 mL of
aqueous solution of Poloxamer (polyethylene-polypropy-
lene-glycol) or else, at final concentration of 1 mg/mL. (Table
6-B—Group E) was equally effective in the treatment of
cancerous lesions in the epithelium of the urinary bladder
(Group-E—Table 6-B) with therapeutic results comparable
to those of Group C—Table 6-B that used a dose (10 mg/kg)
of the immunomodulator (proteic aggregate of ammonium
and magnesium phospholinoleate-palmitoleate anhydride)
10 times greater to obtain a similar therapeutic effect.

[0260] The topical use of the immunomodulator (proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride (Group D—Table 6-B) at the dose of
1 mg/kg, dissolved in saline solution (NaCl 0.9%) did not
show therapeutic effects compared to those observed in
Group C—Table 6-B and in Group E—Table 6-B.

[0261] The experiment of the practical use of the invention
demonstrates that the pharmaceutical formulation of the

Histological assessment

Group B Group C Group D
Group A n=10 Immunomodulator + Immunomodulator + Group E
n=10 MNU + saline solution saline solution Immunomodulator +
Untreated saline at 0.9% at 0.9% Poloxamer
control  solution at 10 mg/kg 1 mg/ml 1 mg/ml
group 0.9% intravesical intravesical intravesical

Flat — — 2 (20%) — 4 (40%)
hyperplasia
Papillary — — 6 (60%) 1 (10%) 2 (20%)
hyperplasia
Low-grade — 1 (10%) — 2 (20%) 1 (10%)
intraepithelial
carcinoma
High-grade — 3 (30%) — 1 (10%) —
intraepithelial
carcinoma
(carcinoma in
situ-Tis)
Papillary — 4 (40%) — 1 (10%) 1 (10%)
carcinoma (Ta)
Squamous — 2 (10%) 1 (10%) 5 (50%) —
metaplasia
Normal 100% — 1 (10%) — 2 (20%)
Toxicology: 0% 10 (100%) 0% 6 (60%) 0%

Presence of
hematuria
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immunomodulator (proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate anhydride) with
Poloxamer  (polyethylene-polypropylene-glycol)  was
capable of producing unprecedented practical effects, mea-
sured by a remarkable decrease in the required amounts of the
active ingredient (proteic aggregate of ammonium and mag-
nesium phospholinoleate-palmitoleate anhydride) for the
treatment of tumors in the epithelial tissue, in the specific
case, those located in the urinary bladder.

[0262] Any person skilled in the art understands that a
formulation that allows reducing the quantities of drugs
required to obtain a therapeutic effect has undeniable eco-
nomic advantages, and also in what concerns safety due to the
smaller number of substances to be deposed in the body’s
tissue.

[0263] Therefore, the use of the Poloxamer (polyethylene-
polypropylene-glycol) for the elaboration of formulations
with the immunomodulator (proteic aggregate of ammonium
and magnesium phospholinoleate-palmitoleate anhydride)
represents a clear improvement in the state of the art, for the
use of this compound in the situations in which it is required,
as shown in the present invention.

Cancer in the Epithelial Tissue Lining Surfaces Outside the
Body—Skin Cancer—State of the Art

Introduction

[0264] Likeany other type of cancer, skin cancer is broadly
defined as the uncontrolled growth of cells that have the
potential to spread to or penetrate into other parts of the body,
which usually occurs if such lesions are not detected and
treated in a timely manner.

[0265] Skin cancer can be caused by many factors, one of
the major factors being over exposure to UV radiation from
the sun. It is considered the most common type of cancer,
corresponding to 25% of all neoplastic lesions. For reference:
http://www.cancer.gov/cancertopics/types/skin

[0266] Other causes include prolonged exposure to chemi-
cals, particularly the action of some types of viruses such as
the human papilloma virus or HPV, genetic factors and finally
low immunity.

[0267] Regarding human papilloma viruses (HPV), these
agents are listed as causes of premalignant cellular changes,
also called cell dysplasias in the epithelial tissue lining sur-
faces inside or outside the body.

[0268] The papilloma viruses or human papilloma viruses
(HPV) cause several clinical manifestations such as skin
warts, genital warts and finally premalignant cell changes
(dysplasias) in the epithelium lining the cervix and skin,
which often can develop into cancer if left untreated.

[0269] In the state of the art, the treatments of lesions
caused by HPV viruses in the epithelium lining surfaces
outside the body (skin) involve elimination or surgical
removal of the lesions, such as abrasion treatment, laser sur-
gery and cryocauterization, for example.

[0270] However, the excision or elimination of the affected
tissue alone is not is not able to prevent recurrence of the
tumor or lesions caused by the virus in most occasions, and
therefore the use of combined therapies is needed.

[0271] With the advance of the state of the art, some new
drugs, notably immunomodulators such as Interferons, and
the compound called Imiquimod, are now used as a topical
adjuvant therapy against cutaneous forms of HPV associated
to or preceded by previous surgical removal of the lesions.
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[0272] Ingeneral, it canbe said that the selection of the type
oftreatment of premalignant or malignant lesions will depend
on the type of cancer, location of the cancer, patient’s age and
on whether the lesion is a primary cancer or a recurrence.

[0273] Inthe event of a cancer already manifested or diag-
nosed, in the state of the art, the typical treatment is surgical
removal of lesions using different techniques such as abrasion
treatment, laser surgery, cryocauterization, etc followed by
radiotherapy or chemotherapy with topical action. For
example, surgery followed by topical chemotherapy may be
indicated for the treatment of superficial basal cell carcinoma.

[0274] For low-risk tumors, in some cases, external radia-
tion or topical chemotherapy with compounds as imiquimod,
resiquimod and the compound called 5-fluorouracil and other
procedures such as cryotherapy may be suitable.

[0275] Other types of treatment such as photodynamic
therapy, with compounds that activate with polarized light or
laser can also be used in combination with surgical excision
of the tumors or premalignant lesions.

[0276] Other more aggressive epithelial cancers such as
melanoma, which is considered the most lethal type of skin
cancer, are less sensitive to radiation or chemotherapy, but can
be fought with a reasonable degree of success due to the
combination of surgical excision of tumors followed by the
application of topical or systemic immunotherapy, particu-
larly if detection of malignant or premalignant lesions is
made early.

[0277] Inshort, it is well established in the state of the art
that the best treatment for malignant or premalignant lesions
affecting the epithelial tissue lining outside the body (skin)
should include a combination of therapies, particularly those
with topical action, to maximize therapeutic effectiveness
and minimize the occurrence of relapses.

[0278] The same understanding applies for malignant or
premalignant lesions affecting the epithelial tissue lining sur-
faces inside the body, e.g. bladder cancer, esophagus cancer
and premalignant or malignant uterine lesions caused by sev-
eral types of HPV.

[0279] The present invention, due to the novel and unprec-
edented functionalities of the immunomodulator (proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride) presented in this report is especially
suitable to meet these requirements and also represents a
novel and remarkable advance in the state of the art for the
topical treatment of malignant lesions in the epithelial tissue
lining outside and inside surfaces of the body.

[0280] For illustration purposes, two examples of the prac-
tical use of the invention in the topical use of lesions associ-
ated to HPV virus affecting the epithelial tissue lining sur-
faces outside (skin) and inside the body (uterus) are provided.

[0281] These practical examples are merely illustrative and
do not intend to reduce or limit the field of application or the
scope of the present invention.

[0282] Besides indicating the effectiveness of the invention
in the treatment of these specific diseases, the results obtained
in these experiments of practical use also demonstrate the
usefulness of the invention for other situations that may
require topical treatment against malignant or premalignant
lesions in the epithelial tissue lining outside or inside surfaces
of the body.
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Example of Practical Use—Use of the Invention for the
Topical Treatment of Genital Warts Associated to Virus
(HPV)—Table-7

[0283] For this experiment of the practical use of the inven-
tion, 10 volunteers were selected, all of them male individu-
als, with warts around the penis, clinically diagnosed as
condylomata acuminata also named genital warts.
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genital warts with topical application of podophyllin (podo-
phyllotoxin) for 8 days in total, without the subsequent
administration of the compound of the present invention.
[0290] The participants were monitored for 30 more days
for assessment of possible recurrence of lesions and again
subjected to laboratory analysis with in situ hybridization
technique to evaluate the possible presence of HPV.

[0284] Genital warts (condylomata acuminata) are clinical
symptoms of a highly contagious sexually transmitted dis- Results
case caused by some types of human papillomavirus (HIPV). [0291] Remarkable results were obtained with the topical

Genital wart occurs in human beings in the skin, in genital or
anal area, as well as in the mucous membranes of the rectum,
cervix and vagina.

[0285] It is very difficult to treat genital warts. Existing
treatments are focused on the removal of visible warts, but
these may also regress. The reason is that although treatments
can remove the warts, but frequently they do not remove the
HPYV, so warts can recur after treatment. For reference: Buck
H W. Warts (genital). Clin Evid (Online). 2010 Aug. 13;2010.
pii: 1602.

[0286] All patients were admitted for treatment with the
compound of the invention showing recurrence of lesions
after previous topical treatment of genital warts with podo-
phyllin (podophyllotoxin).

[0287] Laboratory tests of tissue samples from the lesions
of all patients, prior to the treatment, were analyzed by in situ
hybridization technique and found to be positive for HPV
type 11), confirming the clinical diagnosis of condylomata
acuminata or genital warts of the penile region associated to
HPV.

[0288] Of the 10 voluntary patients, 6 (patients 1, 2,3, 4, 5
and 6) were subjected to excision of the genital warts with

use of the compound of the present invention. Of the patients
who used the combined treatment (patients 1, 2, 3, 4, 5, 6),
only one patient (Table 7—patient 2) showed recurrence of
lesions, i.e. new reappearance of lesions (warts or condy-
loma) in the penile region.

[0292] Post-treatment laboratory test (in situ hybridization)
of'this patient (patient 2) was also positive for the presence of
HPV.

[0293] All the other patients (patients 1, 3, 4, 5, 6), did not
show recurrence of lesions (warts or condyloma) in a post-
treatment clinical and laboratory follow-up.

[0294] The patients without recurrence who used the com-
pound of the present invention (patients 1, 3, 4, 5, 6) were also
negative for the presence of HPV when subjected to specific
laboratory test (in situ hybridization).

[0295] All the patients who were given only Podophyllin
(patients 7, 8, 9, 10) were found to be positive for a new
recurrence of genital warts associated with the residual pres-
ence of HPV virus detected in specific laboratory test (in situ
hybridization).

TABLE 7

Application of

Podophyllin (4 Post-

Clinical Pre-treatment  Application days) + Clinical treatment in

presentation: in situ of immunomodulator  presentation:: = situ

Relapsed hybridization ~ Podophyllin  in topical form (4 Recurrent hybridization
Patients condyloma  for HPV (8 days) days) + (4 days) condyloma for HPV
Patient 1 positive positive no yes negative negative
Patient2  positive positive no yes positive * positive*
Patient3  positive positive no yes negative negative
Patient4  positive positive no yes negative negative
Patient5  positive positive no yes negative negative
Patient 6  positive positive no yes negative negative
Patient 7 positive positive yes no positive positive
Patient 8  positive positive yes no positive positive
Patient9  positive positive yes no positive positive
Patient 10  positive positive yes no positive positive

topical application of podophyllin (podophyllotoxin—CAS Discussion of the Results—Table 7
number: 518-28-TUPAC:(10R,11R,15R,16R)-16-hydroxy-
10-(3,4,5-trimethoxyphenyl)-4,6,13-trioxatetracyclo[7.7.0.

03, 7.011,15)hexadeca-1,3(7),8-trien-12-one) in the affected

[0296] It can be concluded that the use of the compound of
the present invention, topically applied to the epithelium,

regions for 4 days, with an interval of 2 days, followed by
daily topical application for each patient of the compound of
the present invention (proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate anhydride) sus-
pended in appropriate vehicle (cream for topical applica-
tion—pH 7) composed of sterile vaseline and deionized ster-
ile distilled water with 15% concentration of the active
ingredient (proteic aggregate of ammonium and magnesium
phospholinoleate-palmitoleate anhydride) for 4 more days.

[0289] Of the 10 patients, 4 (patients 7, 8, 9, 10) were
subjected only to the previous treatment, i.e., excision of

showed a clinical and laboratory efficacy of approximately
90% (Table-7), which undoubtedly represents a remarkable
gain in effectiveness, compared to one of the main types of
treatment in the state of the art, for the topical treatment of this
type of lesion associated to the presence and action of HPV
virus.

[0297] Although in this case the procedure used was
removal of the genital warts, after excision of the lesions by
chemical means, i.e. with the use of podophyllin (podophyl-
lotoxin), the invention can also be used in combination and
association with other therapies or techniques, as, for
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example, removal by cryocauterization or else electrocauter-
ization and other topical surgical procedures.

[0298] In conclusion, this experiment of practical use dem-
onstrates that the invention can be advantageously used as
adjuvant therapy for the treatment for premalignant lesions,
notably those caused by aggressive agents, e.g. genital warts
related to HPV in the epithelial tissue lining outside surfaces,
associated to other existing procedures in the state of the art,
such as surgical procedures and others.

Premalignant Lesions of the Uterine Cervix and Evolution to
Cancer—Associated Factors—Treatments—State of the Art

[0299] The so-called cervical dysplasia is considered a pre-
malignant or precancerous change in epithelial cells of the
cervix. For illustrative purposes, we cite: Kevin A. Ault—
Epidemiology and natural history of human papillomavirus
infections in the female genital tract. Infect Dis Obstet
Gynecol. 2006; 2006 Suppl: 40470. Infect Dis Obstet
Gynecol. 2006; 2006:40470.

[0300] In some cases, cervical dysplasia remains stable or
is eliminated or reversed by the immune system. However, if
not timely treated, it may become a chronic condition and
progress to cervical cancer.

[0301] Cervical dysplasia is routinely diagnosed in clinical
practice with the Papanicolaou test, also named Pap-smear
test, which is used for early detection of the lesions.

[0302] The so-called Pap-smear test is a routine gyneco-
logical test with cells collected from the cervical region (cells
from the uterine cervix). It shows signs related to infections in
the region, as well as malignant lesions.

[0303] Besides its classical use for assessment of cells of
the cervix, the test is also used to evaluate the effect of
treatments.

[0304] The result of Pap smears is grouped into 5 (five)
classes: Class I means absence of abnormal cells, Class 11
generally indicates inflammation or infection and Class 111
indicates the presence of abnormal cells (dysplasia).

[0305] Class III can be subdivided into three subclasses or
types of dysplasia: mild, moderate or severe.

[0306] Cauterization is usually indicated in mild and mod-
erate dysplasia. In severe dysplasia, a surgery to remove a
cone-shaped piece of tissue from the cervix (conization) or
other surgical measures may be needed.

[0307] Class IV dysplasia is a highly suspicious finding for
malignancy and Class V indicates manifestation of cervical
cancet.

Determinant Causes for Cervical Dysplasia—Chronic
Infection by HPV

[0308] It is well established in the state of the art that the
determining factor for most chronic cervical dysplasias,
which if not effectively treated may lead to cervical cancer, is
the infection caused by the sexually transmitted Human Pap-
illoma virus—HPV.

[0309] There are approximately 100 types of identified
HPV, of which about a dozen are involved in the process that
generates cervical dysplasia and its progression to cervical
cancer. HPV-16 and HPV-18 types are responsible for 60% of
the cases of cervical cancer worldwide. Munoz N, Castell-
sague X, de Gonzalez A B, Gissmann L. Chapter 1: HPV in
the etiology of human cancer. Vaccine. 2006; 24 Suppl 3:S1-
S10. See also: Rositch A F et al. The incidence of human
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papillomavirus infection following treatment for cervical
neoplasia: a systematic review. Gynecol Oncol. 2014 March;
132(3):767-79.

[0310] HPV 6, HPV-11, HPV-16, HPV-18, HPV-33 and
HPV-45 are high-risk/carcinogenic HPV types. For an
example of the state of art, we cite: Rositch A F et al. The
incidence of human papillomavirus infection following treat-
ment for cervical neoplasia: a systematic review. Gynecol
Oncol. 2014 March; 132(3):767-79.

[0311] These types cited (HPV 6, HPV-11, HPV-16, HPV-
18, HPV-33, HPV-45) and recognized as being of high risk
are associated to the development of cervical dysplasias, i.e.
precancerous cell lesions, as they may progress to cancer. The
presence and characterization of these viral types are assessed
in the state of the art, following diagnosis of cervical dyspla-
sia through several laboratory techniques such as in situ
hybridization and PCR (Polymerase chain reaction).

[0312] There is no evidence yet in the state of the art of
whether cell changes called dysplasias (cervical dysplasia)
may be directly associated to viral activity (direct cytopatho-
genic effect) or indirectly associated due to cell changes
induced by host-pathogen interaction (indirect cytopatho-
genic effect) or a combination of these causes.

[0313] However, regardless of the causal factors of cervical
dysplasia, any expert with knowledge of the state of the art
can easily understand that the concomitant treatment of the
primary carcinogenic cause, that is, chronic viral infection,
prior to, associated with or subsequent to treatment or
removal of dysplasia, which is a lesion usually associated to
the presence of HPV, is important for a successtul therapy
because it reduces the chance of recurrence of the infection
that can lead to dysplasia again.

[0314] A hypothetical ideal treatment of a precancerous
condition or cellular change, that is, cervical dysplasia, which
is associated to chronic infection by HPV, should attack or
remove abnormal cells or cause lesions to regress to less
aggressive classes according to the Papanicolaou (Pap) clas-
sification, and at the same time contribute to the control of the
initial causative agent, that is, HPV. As will be shown in the
present report, this can be obtained with the present invention.

Cervical Dysplasia—Preventive Therapies—Options of
Treatment of Causal Agents (HPV)

[0315] Since it has been proven that chronic infection by
HPV may induce dysplasias and progression of this condition
to cancer, various treatments were developed and are avail-
able in the state of the art to attempt to control and/or elimi-
nate the viruses and associated lesions and/or at least to pro-
vide a palliative treatment of the dysplasias and cancer. For
examples of the state of the art: Scheinfeld N, Lehman D S.
An evidence-based review of medical and surgical treatments
of genital warts. Dermatol Online J. 2006 Mar. 30; 12(3):5.
Retrieved from: http://escholarship.org/uc/item/7v57p744
[0316] Infection by HPV can occur in three main presenta-
tion forms: clinical, subclinical and latent: The clinical form,
with the presence of macroscopic lesions (genital warts) in
the anogenital region; the subclinical form, characterized by
the presence of diffuse epithelial hyperplasia and dysplasia,
seen through the colposcope and after application of contrast
medium (acetic acid) and the latent form, that is, without
histological changes, though with the presence of the viral
DNA detected by techniques such as hybridization, hybrid
capture or PCR (polymerase chain reaction).
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[0317] The traditional treatments aimed mostly to the
elimination of lesions associated to HPV or its clinical mani-
festations, such as genital warts, involve topical therapies,
with the use of corrosive agents such as podophyllin and its
derivatives, such as podophyllotoxin and also trichloroacetic
acid. Such treatments are often toxic and painful. For refer-
ence: Geo von Krogh, Fric Longstaff. Podophyllin office
therapy against condyloma should be abandoned. Sex Transm
Infect 2001; 77:409-412 doi:10.1136/sti.77.6.409

[0318] Several surgical techniques are also used with vary-
ing degrees of success in the state of the art: local excision,
cryotherapy, CO2 laser vaporization and electrocauteriza-
tion. However, in the state of art, also the surgical treatments
for the clinical and subclinical forms of HPV are not very
efficient and have a high degree of recurrence. They involve
long periods of time and are often painful and/or disfiguring.

Problems Involving Surgical Treatments for the Elimination
of Dysplasias

[0319] Surgical procedures to remove HPV infected tissues
can be painful and impractical for the treatment of extensive
lesions. In the state of the art there is great controversy as to
whether the frequent post-treatment recurrences are due to
reactivation of subclinical infection or derived from normal
epithelium left untreated. For examples of the state of the art,
we cite: Krebs, H.-B., 1989. Management strategies. Clinical
Obstetrics and Gynecology. 32(1): 200-213 and Leszczyszyn
J et al. Anal warts (condylomata acuminata)—current issues
and treatment modalities. Adv Clin Exp Med. 2014 March-
April; 23(2):307-11.

[0320] The most frequent complications include pain, local
secretion, ulceration, infection, delayed healing. Permanent
scarring and risk of subfertility may also occur. For examples
of'the state of the art, we cite: Spracklen CN1, Harland KK et
al. Cervical surgery for cervical intraepithelial neoplasia and
prolonged time to conception of a live birth: a case-control
study. BJOG. 2013 July; 120(8):960-5.

Recent Advances in the State of the Art—Immunotherapy

[0321] In the state of the art, the use of immunotherapy for
the treatment of HPV infection and the damage caused by this
virus to the cells (dysplasias) started with exogenous inter-
ferons (e.g. Interferon-alpha, interferon-beta, interferon-
gamma), topically or intralesionally applied, to increase
immunity. When used for the treatment of genital warts asso-
ciated with HPV, locally-used interferon appears to be more
effective than systemically-used interferon, For example of
the state of the art, we cite: Yang J et al. Interferon for the
treatment of genital warts: a systematic review. BMC Infect
Dis. 2009 Sep. 21; 9:156.

[0322] With the development of new compounds, the
immunotherapy alone or associated with other treatments
becomes an attractive therapeutic option in the state of the art
for the treatment of HPV infections. Among the new com-
pounds available in the state of the art, we cite the immuno-
modulator called Imiquimod: (IUPAC: -(2-methylpropyl)-3,
5,8-triazatricyclo[7.4.0.02,6]trideca-1(9), 2(6), 4,7,10,12-
hexaen-7-amine). For reference: Scheinfeld N. Update on the
treatment of genital warts. Dermatol. Online J. 2013 Jun. 15;
19(6):18559.

Advances in the State of the Art—Prophylactic and
Therapeutic Vaccines Against HPV

[0323] The most recent advances in the state of the art
concern the development of vaccines against HPV, which act
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in a preventive way against the main carcinogenic types of
HPV (HPV-6, HPV-11, HPV-16 and HPV-18). They are only
efficient for women who have not yet reached sexual maturity
or with no prior infection with HPV. There is not yet a thera-
peutic vaccine against HPV that ensures its elimination in
patients already infected or with a previous history of infec-
tion. For reference: Kuang S K et al. Current status of human
papillomavirus vaccines. Clin Exp Vaccine Res. July 2014;
3(2): 168-175. Sec also: Anne S., Rachel S. et al—FEfficacy of
the HPV-16/18 AS04-Adjuvanted Vaccine against Low-Risk
HPV Types (PATRICIA Randomized Trial): An Unexpected
Observation. J Infect Dis. (2013) 208 (9): 1391-1396.

and Cervical

Treatment of Precancerous Lesions

Dysplasias—State of the Art

[0324] In the state of the art, it is widely accepted that the
first stage of development of cervical cancer in women is the
condition known as dysplasia, which occurs when squamous
cells in the cervical region become abnormal in size and shape
and begin to multiply. For reference: Doug L.. Human papil-
lomavirus, cervical cancer prevention, and more. Vaccine,
Volume 26, Supplement 10, 19 Aug. 2008, Pages iii-iv
[0325] The condition named cervical dysplasia (Papanico-
laou Grade III) is classified as mild, moderate or severe,
depending on the degree of cellular abnormality on micro-
scopic examination. As cited, usually cellular abnormalities
are detected and classified by means of a procedure named
Pap smears test (Papanicolaou test). For reference: Doug L.
Human papillomavirus, cervical cancer prevention, and
more. Vaccine, Volume 26, Supplement 10, 19 Aug. 2008,
Pages iii-iv

[0326] Inmilddysplasia, abnormal cells appear only on the
surface layer of the epithelium. This condition may progress
if not timely treated, evolving to severe dysplasia.

[0327] Ifnottreated, severe dysplasia will progress in most
cases to the maximum stage or degree, which is early cervical
cancer, also known as in situ carcinoma (Tis-TNM classifi-
cation).

[0328] Surgical procedures performed by mechanical,
electrical (cauterization) and freezing (cryosurgery) are often
used to eliminate and/or remove cervical epithelial lesions
usually associated to the action of the human papilloma virus
(HPV). Chemical abrasion with the use of corrosive chemi-
cals, such as Podophyllin and its derivatives are mainly indi-
cated for treatment of epithelial external lesions, because it’s
high toxicity.

[0329] Regardless of the techniques used to remove tissue
damaged or changed, it is evident for any expert with knowl-
edge of the state of the art that the success of preventive,
curative or palliative treatments of precancerous lesions, that
is, cervical dysplasias of any nature, to avoid progression to
cancer, is also influenced by the efficient treatment of the
main causative agent, that is, HPV, particularly the carcino-
genic types (HPV 6/11/16/18).

Treatment of Precancerous Lesions and Cervical
Dysplasias—Current Problems—State of the Art

[0330] In the state of the art, recurrence rates for all the
current excision or surgical treatments used to eliminate/treat
precancerous cervical lesions or alterations (dysplasias) are
very high, precisely because of the great difficulty in elimi-
nating the main causative agent, that is, the human papilloma
virus or HPV.
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[0331] Given these facts and the remarkable and unprec-
edented properties of the immunomodulator (proteic aggre-
gate of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride) demonstrated in the topical use of the
compound in the treatment of urinary bladder cancer (Table 4,
5,6-A, 6-B) and also in the treatment of lesions in the external
epithelium, caused by the HPV virus (Table 7), the invention
was also tested for topical treatment of cervical dysplasia in
women, being associated to the presence of the human pap-
illoma virus (HPV), resulting in a new and unprecedented use
for the compound, i.e., the intrauterine topical application of
the immunomodulator (proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate anhydride) for
the treatment of the referred disease.

[0332] Therefore, in order to demonstrate in practice the
effectiveness of the present invention in the treatment of
HPV-related cervical dysplasia, an example will be provided
of its use in a clinical trial involving patients with chronic
HPV infection and cervical dysplasias associated to the infec-
tion ranging from mild to moderate, which did not respond
satisfactorily to one of the most common standard treatments
in the state of the art, that is, a surgical procedure called
electrocauterization.

Practical Example of the Use of the Invention for the Topical
Treatment of Cervical Lesions Associated to Virus
(HPV)—Table 8-A and Table 8-B

[0333] Inorderto demonstrate in practice the effectiveness
of the present invention in the topical treatment of HPV-
related cervical dysplasia, an example of its use in a clinical
trial involving patients with chronic and recurrent HPV infec-
tion and cervical dysplasias associated to the infection, rang-
ing from mild to severe, which did not respond satisfactorily
to one of the most common standard treatments in the state of
the art, that is, electrocauterization surgery

[0334] This practical example is included for illustrative
purposes only without intending to limit the field of applica-
tion or the scope of the invention.

Clinical study: Postsurgical application of the immunomodu-
lator (proteic aggregate of ammonium and magnesium phos-
pholinoleate-palmitoleate anhydride) in 25 women with
moderate to severe dysplasia confirmed by laboratory tests
(Papanicolaou test) and HPV seropositivity (PCR method).

[0335] All patients had previous history of routine surgical
procedures for removal of the damaged tissue (electrocauter-
ization) in the months prior to the clinical trial, with recur-
rence of dysplasia and infection in all the cases.

[0336] The patients underwent routine examinations
before the clinical trial for evaluation of the degree of dyspla-
sia (Papanicolaou test) and cervical smears were taken for
human papilloma virus (HPV) testing and typing.

[0337] Of the 25 patients that participated in the clinical
trial, 15 were classified as suffering from moderate cervical
dysplasia associated to HPV 11, 5 with moderate cervical
dysplasia associated to HPV 18, and 5 with severe cervical
dysplasia associated to types HPV-16 and HPV-18.

[0338] The results of the tests of patients on admission to
the trial are shown in Table 8-A.
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TABLE 8-A

Classification of the degree of cervical dysplasia and viral typing
performed on admission to the clinical trial (basal)

Number of Mild Moderate Severe
patients dysplasia dysplasia dysplasia Type of HPV
n=25 (**) (**) (**) associated (*)
15 — 15 — HPV 11
5 — 5 HPV 18
5 — — 5 HPV 16/18

(*) Method for detection and viral typing: PCR - Kit Amplicor (HPV) - Roche
(**) Method for detection and classification of cervical dysplasia: Papanicolaou

Periodicity: Collection of cervical smear for the test and
classification of dysplasia and HPV were performed in the
pretreatment period (basal) and 6 months after the end of the
clinical trial.

Characterization of the sample: Patients previously treated
with surgery (electrocauterization) and showing signs of
recurrent cervical dysplasia, classified by the Papanicolaou
test as moderate to severe dysplasias, upon admission to the
clinical trial (Table 8-A).

Viral typing: All patients (100%) had at least one viral type
considered of high risk for developing malignancy on admis-
sion, and five patients showed association of more than one
viral type (HPV 16 and HPV 18) (Table 8-A).

Clinical trial design: All patients underwent the same surgical
procedure, that is, electrocauterization for removal of the
abnormal tissue (dysplasia).

[0339] The patients were also given the (proteic aggregate
of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride), topically administered, for this particular
purpose in the form of a topical cream (pH 7.0), composed of
sterile vaseline and deionized sterile distilled water with a
concentration of the active ingredient (proteic aggregate of
ammonium and magnesium phospholinoleate-palmitoleate
anhydride) of 20% daily applied in the uterus (cervix) using
anappropriate applicator for 2 weeks, the first dose beginning
1 day after surgical cauterization (electrocauterization).
Follow-up: All patients were followed monthly through clini-
cal examinations and colposcopy.

Final assessment: the patients were assessed again 180 days
after the end of the surgical procedure combined with the
applications of the immunomodulator (proteic aggregate of
ammonium and magnesium phospholinoleate-palmitoleate
anhydride), topically administered, for classification of the
type of dysplasia and the possible presence of HPV.

Results: The results are shown in Table 8-B and then dis-
cussed.

TABLE 8-B

Classification of the degree of cervical dysplasia and viral
typing after the clinical trial (T: 80 days after the end)

Mild Moderate Severe  HPV type
Number of dysplasia dysplasia dysplasia  associated
patients ** **) GO
20 — — — —
3 — — HPV 11
2 — — HPV 16/18

(*) Method for detection and viral typing: PCR - Kit Amplicor (HPV) - Roche
(**) Method for detection and classification of cervical dysplasia: Papanicolaou test
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Table 8-B—Discussion of the Results

[0340] The topical use of the compound of the present
invention (proteic aggregate of ammonium and magnesium
phospholinoleate-palmitoleate anhydride) associated to a
surgical procedure (electrocauterization) showed remarkable
results for the patients who participated in the clinical trial,
both regarding cervical dysplasia and the causative agent
(HPV).

[0341] Although the sample is limited in number, it should
be noted that all patients had previously undergone the same
surgical procedures for removal of the abnormal tissue (cer-
vical dysplasia) and relapsed, that is, 100% of recurrence was
observed.

[0342] The recurrence rate with the use of the invention,
that is, the immunomodulator (proteic aggregate of ammo-
nium and magnesium phospholinoleate palmitoleate anhy-
dride) associated to surgery (electrocauterization) was 0%
(zero percent), i.e. none of the patients showed any sign of
dysplasia during the assessment performed 180 days after the
end of the clinical trial, although 5 (five) patients still had
HPV on the day of assessment after the end of the clinical
trial, that is, 180 days later.

[0343] Comparatively, the rate of recurrence prior to the
beginning of the experiment, reported for these patients,
when treated only with surgical methods, was 100% of recur-
rence for cervical dysplasia and viral presence.

[0344] It should be noted that these patients no longer had
cervical dysplasia in the assessment period (180 days after the
end of the clinical trial), which clearly indicates a direct effect
of the invention on cellular change (cervical dysplasia), that
is, on cells with potentially precancerous lesions, regardless
of the presence of the virus, since the laboratory tests indi-
cated the presence of HPV in 5 (five) patients.

[0345] This effect of the invention on the precancerous
lesion (cellular dysplasia), regardless of the presence of the
virus, has been clearly demonstrated, since for all patients of
the clinical trial who were diagnosed with dysplasia ranging
from moderate to severe, the dysplasia was completely elimi-
nated after treatment with the invention, despite de presence
of'the virus in a small percentage, that is, only 5 (five) patients
(Table 8-B).

Absolute Novelty of the Invention for the Topical Treatment
of Precancerous Lesions Associated to HPV

[0346] Theuse of the immunomodulator (proteic aggregate
of ammonium and magnesium phospholinoleate-palmi-
toleate anhydride) as a component of drug associations or
combinations against facultative or strict intracellular patho-
gens or parasites is described in WO 2009/097670 A1, which
includes general antiviral action, once these pathogens are
classified as strict intracellular parasites.

[0347] However, it can be affirmed that this previous inven-
tion (WO2009/097670 A1), or else, the practical use of the
immunomodulator (proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate anhydride) for
the treatment of infections caused by intracellular parasites is
totally different from the present invention, including the
specific treatment of associated precancerous lesions or HPV-
related cervical dysplasias.

[0348] The previous invention (WO 2009/097670 A1) con-
cerns the use of the immunomodulator (proteic aggregate of
ammonium and magnesium phospholinoleate-palmitoleate
anhydride), systemically administered, that is, with the
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immunomodulator (proteic aggregate of ammonium and
magnesium  phospholinoleate-palmitoleate  anhydride)
injected into the body (intramuscular application) for the
treatment of infectious diseases, including those of viral ori-
gin.

[0349] Finally, the use of the immunomodulator (proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride) as adjuvant therapy of cervical dys-
plasia and infection by HPV is described in WO 2011082458
Al. However, such practical use described in WO
2011082458 Al concerns a different application, that is, the
systemic use of the immunomodulator (proteic aggregate of
ammonium and magnesium phospholinoleate palmitoleate
anhydride), which must necessarily be introduced in the
patient’s body by intramuscular injection.

[0350] This means that in the previous requests, that is, in
WO 2011082458A1 and also WO 2009/097670 Al the
described usefulness or practical effect of the invention
depends on the use of parenteral route of administration of the
compound (injection administration) to produce the desired
systemic effects.

[0351] As for the present invention, it is intended for a
completely different purpose, that is, the practical use of the
immunomodulator (proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate anhydride), alone
or associated to other non-drug and/or drug treatments also
for the treatment of cancer, though by topical administration,
that is, directly applied to the damaged tissue, which is com-
pletely different from the previous requests, providing several
important practical benefits compared to systemic adminis-
tration, which shall be described in this report.

Comparative Advantages of the Use of Topically
Administered Drugs
[0352] Any expert with knowledge in the state of the art can

easily understand that the topical use, in the case of similar
drugs, offers several and significant advantages compared to
the systemic use, since the latter depends, for introducing
substances into the body, on methods that cause their metabo-
lism (e.g. oral), or else of potentially aggressive methods that
cause poor patient compliance, such as the use of subcutane-
ous and/or intramuscular injections, for example.

[0353] Furthermore, as cited in the specification, therapies
based on drugs that require use of enteral routes of adminis-
tration (e.g.: systemic action through the GI tract) and also
parenteral routes of administration (e.g.: systemic action,
delivered by routes other than the GI tract) are not fully
effective for the treatment of malignant or pre-malignant
lesions in the superficial layer of the epithelial tissue lining
surfaces outside or inside body organs.

[0354] For instance, the topical (intravesical) use of the
immunomodulator (proteic aggregate of ammonium and
magnesium phospholinoleate palmitoleate anhydride), for
treatment of urinary bladder cancer in animals (Table
4—Group D) was more effective than the use of the same
compound when used by subcutaneous injection (Table
4—Group E).

[0355] Others advantages of the use of topically adminis-
tered drugs, including the invention, compared to injectable
similar compounds, are cited in a non-exhaustive list, as fol-
lows:

A) A lower rate or possibility of occurrence of adverse or
toxic effects, such as pain and/or muscle inflammation for
instance and even less discomfort for patients who use the
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topical pharmaceutical form, which undeniably leads to
greater patient adherence to treatment protocols;

B) Regarding similar drugs, another comparative advantage
provided by the topical use is the absolute control of the
amounts of drugs to be introduced into the patient’s body. In
other words, much larger amounts or concentrations of the
active ingredient can be used at the site of the lesion compared
to the amounts or concentrations of the same compounds that
require systemic administration, for example, oral adminis-
tration or injection;

[0356] Inversely, the topical administration of drugs, also
allows the use of smaller amounts of the active ingredient at
the site of the lesion, without loss of efficacy, when compared
to the amounts or concentrations that can be used with the
same compounds, though systemically introduced into the
body (orally or by injection).

[0357] Or else, the use of drugs capable of topical action
allows entire control of the amounts deposed in the body,
which cannot be obtained with drugs that require systemic
administration, e.g., orally or injected, which necessarily
involves their metabolism by the body prior to distribution or
deposition in the body tissues, including the damaged tissue.
C) Another comparative advantage of the topical use of drugs,
including the invention, is the minimization or even elimina-
tion of the occurrence of chemical and/or structural changes
in the drug caused by its metabolism in the body. This means
that the maximum possible amount of the active ingredient
can be used on the site of the lesion or disease, by topical
administration. Finally, among other comparative advantages
of' the topical use of drugs, including the invention, also may
be cited: it avoids fluctuation in drug levels due intra patient
variations, improves the ability to deliver drug more selec-
tively to a specific site, the avoidance of gastro-intestinal
incompatibility, improves physiological and pharmacologi-
cal response, and improves patient compliance.

Comparative Advantages of the Use of the Invention in the
Topical Treatment of Premalignant and Malignant Lesions of
the Lining Epithelium.

[0358] Considering the information contained in the
present report, and also examples of practical use, it can be
affirmed that compared to the drugs used in the treatment of
cancer affecting the epithelial tissue lining surfaces outside
and inside the body, notably urinary bladder cancer, malig-
nant lesion in the skin and uterine lesions associated to HPV,
the present invention, when used alone and/or in association
with other drugs and treatments known in the state of the art,
allows significant advances over the state of the art.

[0359] These advances also include the previous use of the
immunomodulator proteic aggregate of ammonium and mag-
nesium phospholinoleate-palmitoleate anhydride described
in WO 2009/097670 Al and WO 2011082458 A1 where it is
administered by parenteral via of administration such as sub-
cutaneous, intramuscular and intraperitoneal.

[0360] Some benefits and advances allowed by the inven-
tion, that is, the topical use of the immunomodulator (proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride), considering the state of the art, fol-
low:

A—Ithas been demonstrated, also with examples of practical
use, that the topical administration of the compound of the
present invention (proteic aggregate of ammonium and mag-
nesium phospholinoleate-palmitoleate anhydride) has
greater therapeutic effectiveness than the most effective
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immunotherapeutic drug in the closest state of the art for the
topical treatment of urinary bladder cancer, which is BCG
vaccine (Table 4, Table 6-A).

B—1It has been shown, also with examples of practical use,
that the compound (proteic aggregate of ammonium and
magnesium  phospholinoleate-palmitoleate  anhydride),
alone, in topical administration, has wider therapeutic effec-
tiveness than the main chemotherapeutic agents in the state of
the art for the treatment of malignant lesions of the epithelial
tissue lining inside surfaces, notably in the urinary bladder, in
topical application (Table-5)

C—The use of the invention, represented by the isolated use
of'the compound (proteic aggregate of ammonium and mag-
nesium phospholinoleate-palmitoleate anhydride) in the
treatment of urinary bladder cancer was not accompanied by
side effects that are indicative of toxicity, such as hematuria
(Table 4, Table 5, Table 6A, Table 6-B).

D) It has also been demonstrated, with examples of practical
use, that the use of the invention in combination with chemo-
therapy and immunotherapy drugs (e.g. BCG), not only maxi-
mizes the effects of the compounds in the treatment of malig-
nant lesions in the epithelial tissue lining inside surfaces,
notably the urinary bladder, but also contributes significantly
to the reduction of the unwanted side effects of such treat-
ments (Table 5 and Table 6-A).

E) It has been demonstrated, also with examples of practical
use of the invention, that the compound of the invention
(proteic aggregate of ammonium and magnesium phospholi-
noleate-palmitoleate anhydride) can replace the treatments
cited, that is, Mitomycin C, Valrubicin and BCG vaccine, in
the case of failure or occurrence of toxicity that prevents their
continued use (Table 5 and Table-6-A).

F) It has been demonstrated, also with examples of practical
use, that the compound (proteic aggregate of ammonium and
magnesium phospholinoleate-palmitoleate anhydride) used
after chemical or surgical removal of lesions is effective as a
topical adjuvant treatment of premalignant lesions of the
epithelial tissue lining surfaces inside and outside the body
associated to aggressive agents such as the HPV virus, nota-
bly in the skin and in the uterine region (Tables 7 and Table
8-B)

Extrapolation of the Usefulness of the Invention for Tumors
Located in Other Luminal Organs, Using Devices for the
Application of Drugs

[0361] These remarkable effects of the use of the com-
pound (proteic aggregate of ammonium and magnesium
phospholinoleate-palmitoleate anhydride) in the treatment of
cancer, by topical administration in the affected epithelium,
illustrated in the examples cited in the present report, that is,
topical treatment of precancerous lesions in the epithelium
lining external surfaces (skin) associated to HPV demonstrate
that the invention can be used for the topical treatment of
malignant and premalignant lesions in the epithelial tissue
lining outside (skin) and inside surfaces (mouth, esophagus,
stomach, small intestine, urethra, urinary bladder, vagina,
uterus).

[0362] Also, the remarkable effects of the use of the com-
pound (proteic aggregate of ammonium and magnesium
phospholinoleate-palmitoleate anhydride) in the treatment of
cancer, topically administered to the affected epithelial tissue
of'inside surfaces, illustrated by examples cited in the present
report, that is, topical treatment (intravesical) of urinary blad-
der cancer and of intrauterine lesions associated to HPV
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demonstrates the efficacy of the invention in the topical treat-
ment of malignant and premalignant lesions in the epithelial
tissue lining inside surfaces, notably in the urinary bladder
and uterus.

[0363] The remarkable effects of the use of the compound
(proteic aggregate of ammonium and magnesium phospholi-
noleate-palmitoleate anhydride) in the treatment of cancer, by
topical application on the affected epithelium, illustrated by
the experiments cited in the present report, i.e., the topical
treatment (intravesical) of urinary bladder cancer, precancer-
ous lesions in the epithelial tissue lining inside and outside
surfaces indicate the use of the invention for the treatment of
cancer or precancerous lesions affecting internal body
regions, provided these can be reached by devices for admin-
istration of topical medication, such as catheters, cannulae
and other instruments.

[0364] For the topical treatment of lesions in the epithelial
tissue lining inside surfaces, all types of pharmaceutical
vehicles known in the state of the art, such as creams, lotions
and other vehicles of application and dispersion of drugs can
be used for the purposes of topical application of the inven-
tion.

[0365] Inshort, allkinds of mechanical or pharmacological
devices able to carry or release drugs can be used for the
administration of the compound of the invention in the treat-
ment of lesions in the epithelial tissue lining outside surfaces
(skin) and also inside surfaces of luminal organs such as
mouth, esophagus, stomach, intestines, urethra, urinary blad-
der, vagina, and uterus.

Formulations or Pharmaceutical Forms for the Practical Use
of the Invention

[0366] Three pharmaceutical formulations for the practical
use of the invention that were found to be suitable for topical
administration of the invention in animal models and in
humans and were presented in this report follow.

[0367] The first formulation comprises essentially the sus-
pension of the compound of the invention in sterile saline
solution (NaCl 0.9%) for use or deposition in luminal organs
for the treatment of premalignant or malignant lesions of the
epithelial tissue lining inside surfaces, through catheters or
other devices.

[0368] One advantage of this formulation is the possibility
of its application on any epithelial tissue lining inside sur-
faces, such as mouth, esophagus, stomach, intestines, urethra,
urinary bladder, vagina, and uterus, because saline solution at
0.9% (NaCl 0.9%) is known to be harmless to cellular com-
ponents.

[0369] Thesecond formulation whichis also used in human
subjects, mentioned in the present report (Table 7 and Table
8-B) comprises essentially the formulation of the proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride, with the concentration of the active
ingredient ranging from 15% to 20-%, in the form of cream,
which occurs when the compound is added and homogenized
to a base or inert carrier, formed by sterile vaseline and sterile
deionized distilled water, using a mixer. The final pH will be
around 7.

[0370] The third formulation comprises the use of the com-
pound solubilized with Poloxamer (Pluronics) with remark-
able and outstanding practical results described in the present
report and in Table 6-B.

[0371] For this formulation for topical use in the epithelial
tissue lining inside or outside surfaces, 0.1 mg of the immu-
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nomodulator (proteic aggregate of ammonium and magne-
sium phospholinoleate-palmitoleate anhydride) is dissolved
in 0.2 mL of aqueous solution of Ethylene Oxide/Propylene
Oxide Block Copolymer (Poloxamer-Pluronic) with final
concentration of 1 mg/ml.

[0372] This concentration (1 mg/ml) is the lowest concen-
tration experimentally obtained to produce therapeutic
effects with the topical use of the immunomodulator (proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride).

[0373] Below the concentration of 1 mg/ml for the immu-
nomodulator (proteic aggregate of ammonium and magne-
sium phospholinoleate-palmitoleate anhydride) no therapeu-
tic results were experimentally obtained, so far, in the topical
treatment of lesions in the epithelial tissue lining inside and
outside surfaces of the body.

Additional Information on Future Uses of the Invention
Alone or Associated to Other Drugs and Therapies

[0374] Forthe purposes of the present invention, the immu-
nomodulator (proteic aggregate of ammonium and magne-
sium phospholinoleate-palmitoleate anhydride), can be used
alone for topical application and also with other therapeutic
modalities, in combination or association of treatments, also
topically, as illustrated in the present report.

[0375] The other active substances for possible use with the
invention, in association or combination with compounds,
may vary in species, type, quality and quantity, according to
the specific requirements of the disease.

[0376] The other active substances, with activity against the
several types of malignant and premalignant lesions and also
the causative agents, such as the HPV virus, are cited in the
present report, only as specific examples of the different
classes of products in the current state of the art, such as
antineoplastic agents, chemotherapeutic and immunothera-
peutic drugs, in a non-exhaustive classification or enumera-
tion.

[0377] Other substances and therapies with topical action
against cancer not specifically cited in the present report as
known in the state of the art, or to be discovered and made
available for usage according to the purposes of the present
invention, can be used, as long as the immunomodulator
(proteic aggregate of ammonium and magnesium phospholi-
noleate-palmitoleate anhydride) is used or maintained in the
association or combination, for topical use, as widely
described in this report, for it to continue to produce the
desired effects.

[0378] Also, in some particular situations, as in the event of
cancer affecting the epithelial tissue lining inside and outside
surfaces, and also cancer located in other organs that are not
part of the epithelial tissue, other substances and therapies
active against cancer, with systemic action and possibly
known in the state of the art, or to be discovered and made
available, are also used or proposed for use in association or
combined therapy, provided the use of the immunomodulator
(proteic aggregate of ammonium and magnesium phospholi-
noleate-palmitoleate anhydride) is maintained in the associa-
tion or combination, for topical administration, as widely
described in this report, for the referred association or com-
bination to continue to produce the desired effects in malig-
nant and premalignant lesions in the epithelial tissue lining
inside and outside surfaces.
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Compound Used for the Purposes of the Present Invention

[0379] The present invention uses a compound or immuno-
modulator known in the state of the art and called proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride, originally reported in PI-0305373-3
US 2006/0093628 Al, EP 1529784 Al, though used in the
present invention in a way thatis entirely different from all the
previous applications of the product described so far in the
state of the art, with the advantages associated to this specific
form of use.
[0380] This compound now topically administered for the
purposes of the present invention is characterized as proteic
aggregate of ammonium and magnesium phospholinoleate-
palmitoleate anhydride, with molecular weight 320.000 Dal-
ton (320 KDa), being previously described in PI-0305373-3
US 2006/0093628 A1, EP 1529784 Al.
[0381] This compound used in the present invention, has
shown in chemical analysis the presence of 11.6x4.0% of
total lipids, 22.7£5.0% of palmitoleic acid, 42.9+2.0% of
linoleic acid and 32.0+3.0% of oxidated linoleic acid, 20.1+0.
9% of magnesium ions, 10.0£3.3% of ammonium ions,
45.2+2.7% of phosphate and 0.49+0.01% of proteins, accord-
ing to PI-0305373-3 US 2006/0093628 Al, EP 1529784 Al.
[0382] The aminoacid distribution in the protein is: Asp
7.19%; Thr 3.56%; Ser 7.56%; Glu 8.53%; Pro 0.5%; Gly
9.69%; Ala 7.46%:; Val 1.0%; Met 4.38%, Isoleu 2.54%, Leu
3.03%, Tyr 0.5%, Phe 1.0%, His 2.83%; Lys 3.56%, Trp 1.3%
and Arg 35.2%, according to PI-0305373-3 US 2006/
0093628 Al, EP 1529784 Al.
[0383] The method of production of the immunomodulator
(proteic aggregate of ammonium and magnesium phospholi-
noleate-palmitoleate anhydride), used for the purposes of the
present invention is equally contained and reported in the
state of the art in PI-0305373-3 US 2006/0093628 Al, EP
1529784 Al, comprising the use of the Aspergillus oryzae
fungus (4. oryzae) in appropriate culture medium, resulting
in the immunomodulator specifically selected to be used for
the purposes of the present invention.
[0384] For additional information related to access to the
compound used in the present invention, mode of use, bio-
logical properties and other relevant information, please con-
sult PI-0305373-3 US 2006/0093628 A1, EP 1529784 Al.
[0385] Without the need for additional information, any
person skilled in the art, based only on information and expla-
nations contained in the present report, can understand and
use the invention to its full extent.
[0386] Although the invention is intended for human use,
other animal species can benefit from its therapeutic proper-
ties.

We claim:

1. A compound for treating superficial cancer tumors
located in epithelial tissue internal and external, used alone or
comprising in combination:
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(a) an immunomodulator, wherein the immunomodulator
is a proteic aggregate of ammonium and magnesium
phospholinoleate-palmitoleate anhydride, with molecu-
lar weight of 320.000 Dalton, having of 11.6+4.0% of
total lipids, 22.7£5.0% of palmitoleic acid, 42.9+2.0%
of linoleic acid, 32.0+3.0% of oxidated linoleic acid,
20.1£0.9% of magnesium ions, 10.0+3.3% of ammo-
nium ions, 45.2+2.7% of phosphate, and 0.49+0.01% of
proteins, and

(b) at least one anti-cancer agent suitable for treating the
cancer tumors, said agent providing synergistic effects
without additional toxicity when used with the immu-
nomodulator.

2. The compound according to claim 1, wherein the at least
one anti-cancer agent is selected from the group consisting of:
Bacillus Calmette-Guérin (BCG), mitomycin, valrubicin,
thiotepa, doxorubicin, cisplatin and combinations thereof.

3. The compound according to claim 1, wherein the amino
acid content in the proteic aggregate is: Asp 7.19%, Thr
3.56%, Ser 7.56%, Glu 8.53%, Pro 0.5%, Gly 9.69%, Ala
7.46%, Val 1.0%, Met 4.38%, Isoleu 2.54%, Leu 3.03%, Tyr
0.5%, Phe 1.0%, His 2.83%, Lys 3.56%, Tip 1.3%, and Arg
35.2%.

4. A method of treating cancer affecting superficial internal
epithelial tissues and superficial external epithelial tissues the
method comprising administering a therapeutically effective
amount of the compound of claim 1 to an organism, wherein
the anti-cancer agent is suitable for treating the target infec-
tion.

5. The method according to claim 4, wherein the immuno-
modulator and anti-cancer agents are administered to the
infected host organism either jointly, simultaneously, con-
secutively or sequentially.

6. A pharmaceutical composition comprising the com-
pound of claim 5 and a pharmaceutically acceptable carrier.

7. The pharmaceutical composition according to claim 7,
further comprising a component selected from the group con-
sisting of: saline solution (NaCl 0.9%), Poloxamers (Pluron-
ics), excipients, a suspension, a transporter, stabilizers and
combinations thereof.

8. The pharmaceutical composition according to claim 7,
wherein the pharmaceutical composition is in a topical form.

9. A method for treating cancer affecting epithelial internal
tissue and epithelial external tissue the method comprising
administering to a subject in need thereof an effective amount
of'the compound according to claim 1.

10. The compound according to claim 1 wherein said syn-
ergistic effects are selected from the group consisting of
potentiating therapeutic effects, using smaller doses of anti-
cancer agents, diminution of undesirable side effects, elimi-
nation of haematuria.
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EPO as the International Preliminary Examining Authority and/or observations
are enclosed.

Where necessary, further details should be attached as "Other documents"

If the EPO as International Preliminary Examining Authority has been supplied
with test reports, these may be used as the basis of proceedings before the EPO.

6.3 A copy of the results of the search carried out by the authority with which the
previous application(s) whose priority is claimed was (were) filed is attached (R.
141(1) EPC).
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7. Translations
Translations in one of the official languages of the EPO (English, French, German)
are attached as crossed below:
* In proceedings before the EPO as designated or elected Office (PCT | + /1).
7.1 Translation of the international application (description, claims, any text in

the drawings) as originally filed, of the abstract as published and of any
indication under Rule 13bis.3 and 13bis.4 PCT regarding biological material

7.2 Translation of the priority application(s) (to be filed only at the EPO's
request, Rule 53(3) EPC)
7.3 It is hereby declared that the international application as originally filed is a
complete translation of the previous application (Rule 53(3) EPC)

* In addition, in proceedings before the EPO as designated Office (PCT I):
7.4 Translation of amended claims and any statement under Art. 19 PCT, if the
claims as amended are to form the basis for the proceedings before the EPO
(see Section 6).

* In addlition, in proceedings before the EPO as elected Office (PCT /l):

7.5 Translation of any annexes to the international preliminary examination
report
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8. Biological material
The invention uses and/or relates to biological material deposited under Rule 31
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EPC.

The particulars referred to in Rule 31(1)(c) EPC (if not yet known, the depositary
institution and the identification reference(s)) [number, symbols, etc.] of the
depositor) are given in the international publication or in the translation submitted
in Section 7 on:

page(s) / line(s)
The receipt(s) of deposit issued by the depositary institution
is (are) enclosed.

will be filed later.

Waiver of the right to an undertaking from the requester pursuant to Rule 33(2)
EPC attached.

[]

9. Nucleotide and amino acid sequences
The international application discloses nucleotide and/or amino acid sequences.

9.1 The sequence listing was filed under Rule 5.2(a) PCT, or furnished to the
EPO as ISA under Rule 13ter.1(a) PCT, or is otherwise available to the EPO, in
computer-readable format in accordance with WIPO ST.25.

9.2

The sequence listing is attached in computer-readable format in accordance with
WIPO Standard ST.25 (Rule 163(3) EPC)

The sequence listing does not include matter which goes beyond the content of
the application as filed.

o D

1 [

10. Designation of contracting states
All the contracting states party to the EPC at the time of filing of the international
patent application and designated in the international application are deemed to
be designated (see Article 79(1) EPC).

B

11. Extension/Validation

This application is deemed to be a request to extend the effects of the European
patent application and the European patent granted in respect of it to all
non-contracting states to the EPC designated in the international application with
which extension or validation agreements were in force on the date on which the
application was filed. However, the request is deemed withdrawn if the extension
fee or the validation fee, whichever is applicable, is not paid within the prescribed
time limit.

11.1 ltis intended to pay the extension fee(s) for the following state(s):

11.2 It is intended to pay the validation fee(s) for the following state(s):

Note: Under the automatic debiting procedure, extension and/or validation fees

will be debited only for states indicated here unless the EPO is instructed
otherwise before expiry of the period for payment.

12. Acceleration of procedure
12.1 Early processing

Early processing of the application pursuant to Article 23(2) / 40(2) PCT is hereby

requested (“early entry into the European phase”)
Please take note of the further requirements for the request to be effective and the
legal consequences (see “Notes on EPO Form 1200” on the EPO website
http://www.epo.org/applying/forms-fees/forms.html)

12.2 Waivers

The applicant waives his right to the communication under Rules 161(1) or (2)
and 162 EPC.

The applicant waives his right to be asked under Rule 70(2) EPC whether he
wishes to proceed further with the application.

1 [

13. List of enclosed documents
Description of document Original file name Assigned file name
1 |Combined Translations EN-US Specification.pdf SPECTRANEPO-1.pdf
2 |Combined Translations EN-US Abstract.pdf SPECTRANEPO-2.pdf
3 |Combined Translations EN-US Drawings.pdf SPECTRANEPO-3.pdf
4 |Combined Translations EN-US Claims PCT.pdf SPECTRANEPO-4.pdf
5 |Combined Amendments EN-US Claims amended clean version.pdf AMSPECEPO-1.pdf
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‘ 6 ‘Amended claims with annotations ‘ EN-US Claims tracked changes.pdf

CLMS-HWA .pdf

14. Method of payment: Debit from deposit account
Currency

The European Patent Office is hereby authorised, to debit from the deposit

account with the EPO any fees and costs indicated on the fees page.

Deposit account number

Account holder

X
EUR

28120024
Clarke Modet & Co

15. Any refunds should be made to the following EPO deposit account:
Number and account holder

B

Clarke Modet & Co, 28120024

16. Fees
Factor/reducti Fee schedule Amount to be paid
on applied
16-1 002 Fee for a European search - Applications filed on/after 1 1.300.00 1.300.00
01.07.2005
16-2 005e Designation fee - For all contracting States designated for 1 585.00 585.00
applications filed on/after 01.04.2009
16-3 006 Examination fee - For applications filed on/after 01.07.2005 1 1635.00 1635.00
16-4 015 Claims fee - For the 16th to the 50th claim 15 235.00 3525.00
16-5 15e Claims fee - For the 51st and each subsequent claim 585.00 0.00
16-6 020 Filing fee - entry EP phase - online 1 120.00 120.00
16-7 033 Renewal fee for the 3rd year 1 470.00 470.00
16-8 520 Additional filing fee for the 36th and each subsequent page 62 15.00 930.00
- entry into EP phase
Total: EUR 8 565.00
17. Annotations
17. Signature(s) of applicant(s) or representative
Place: Madrid
Date: 16 December 2019
Signed by: Isabel Carvajal y Urquijo 30341

Representative name:

Isabel Carvajal y Urquijo

Capacity: (Representative)
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Table for section 6 of Form 1200.3

In accordance with the Notice from the European Patent Office dated 26 January 2009 concerning the 2009 fee structure (OJ EPO 2009, 118,
and Guidelines for Examination in the EPO, April 2009, A-lll, 13.2), the amount of the additional fee (Art. 2, item 1a, Rules relating to Fees) for
the pages of this European patent application is calculated as follows:

Documents intended for proceedings before the EPO (R. 159 (1) (b) EPC) and for calculating the additional fee

(Art. 2, item 1a, RFees):

Page(s) from ... to ... Nu’;r;l;(z;of
Description: International application as published 1-68 68
Claims: Amendments filed on entry into European 69-76 8
phase
Drawings: International application as published 1-20 20
Abstract: Default count: one page 1
Total number of pages 97
Fee-exempt pages (Art. 2, item 1a, RFees) -35
Number of pages to be paid for 62

(x 15 EUR per page)

Total amount payable

EUR

930
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