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Keywords Bacillus Calmerte-Gueérin (BCG)-based intravesical immunotherapy has been applied as gold standard treatment

Non-muscle invasive bladder cancer

for high-risk non-muscle invasive bladder cancer (NMIBC) for almost half a century. However, several patients
with high-risk disease experience relapse, including those whose condition has worsened and who failed 1o
respond to BCG. Non-significant therapeutic options have been developed for these at-risk patients, for many
years. Immunotherapies have shown promising outcomes for bladder cancer treatment. Accordingly, our
research group developed the OncoTherad® (MRB-CFI-1) immunotherapy, which has shown positive outcomes
in NMIBC treatment. The aim of the current study is to describe, in details, the physicochemical features and
potential action mechanisms of OncoTherad® nano-immunotherapy, based on toll-like receptor 4 (TLR4)-
mediated interferon and on RANK/RANKL signaling pathways, in animal model with NMIBC. Based on the

OncoTherad
Toll-like receptors
Nanotechnology
Immunotherapy
Nanomedicine

Direct current findings, OncoTherad® nano-immunotherapy did not have genotoxic effect on the investigated model
and did not show signs of limiting local and/or systemic toxicity at therapeutic doses. OncoTherad® nano-
immunotherapy was more effective than the BCG treatment, since it reduced by 70% the malignancy rate.
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the modulation of TLR4-mediated interferon and RANK/RANKL signaling pathways that, altogether, were
1;““ stimulation essential to reduce malignancy rate. OncoTherad® mechanisms in these pathways helped preventing tumor

rECUrTence.

Extracellular

\\//l\\/’ Indirect




International Immunopharmacelogy 123 (2023) 110723 Journal of Ca Research and Clinical Oncology

https://dol.org/10.1007/s00432-022-04449-5

Contents lists available at ScienceDirect

RESEARCH 4')

Chock for
updates

International Immunopharmacology

OncoTherad® is an immunomodulator of biological response
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A novel therapeutic strategy for non-muscle invasive bladder cancer: e
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Abstract

Intoduction Bladder cancer is the second most common urinary tract cancer. Above 70% of the occurrence of bladder
cancer is superficial (pTis, pTa, and pT1), non-muscle invasive tumor (NMIBC), and the incidence of invasive disease is
occasional. Treatments for NMIBC consist of transurethral resection (TUR) and subsequently intravesical immunotherapy
with Bacillus Calmette-Guérin (BCG), intending to prevent tumor progression and decrease recurrence. However, 20-30%
of these tumors have progression, and 70% have a recurrence after exclusive TUR treatment. The immunomodulator of bio-

ARTICLEINFO ABSTRACT

Keywords: Patients with le invasive bladd NMIEC) that to Bacilluz Cal Guérin ; : L g R
Bladder cancer (8CG) ha::l — B:L-;cha:hv:;; trea = c::ur ¢ A n:}w mm i ted by n::url 1® (MRB- logical response, OncoTherad®, is an attractive pot%ntla] to revolutionize cancer therapy. In our previous studies with mice,
6":,"‘”“2"1’5' CFl-1) immunott 1 y: lex associated with glycosidic protein, the results showed that treatment with OncoTherad™ reduced 100% of tumor progression in NMIBC through the activation
PRP developed by the Umvmty of Campinas in Brazil. Previous studies have chown that Platelet-Rich Plazma (FRF) of Toll-Like Receptors’ non-canonical pathway.

TallLike receptors also acts on immune activation and exerts antitumor effects. This study characterized the effects of the Onco- Materials and Methods In the present study, 36 female C5TBI/6] mice were divided into 6 groups (n= 6/group): Control,

Therad® associated with PRP in the of NMIBC ct lly induced in mice. When treated intravesically
with PRP only, mice showed 28.6% of tumor progression inhibition rate; with OncoTherad® 85.736; and with
OncoTherad®+PRP 71.4%. hmvmmlmmhkdmdlxhnduhwhmﬂanﬂhkcnr_oEp_l rors (TLRz) 2 and
4-mediated innate immune system in the interleuldns ( 1} and i £ (non- ical) signali

pathways. OncoTherad® izolated or d with PRP lated TLR4 and ite downstream cascade medi-
ators az well as inereased interleukine & (IL-6) and 1§ (IL-1), and interferon-y (IFN-y). In thiz way, the NMIBC
m)uum\nmnmmtmmmlu]ab:dmagﬂ profile cundahcdmﬂlﬂl:llrlﬂmﬂtas:hystnnu]xhnglm-
mune pathways for IFN-y 1 and T lympk (as CD&+ T-cells) activation and
regulatory T-cells (Tregs) reduction. In addition, PRP did not trigger carcinogenic effects through the biomarkers
evaluated. Considering the poesibility of personalizing the treatment with the PRP use as well az the antitumor
propertics of OncoTherad®, we highlight this association as a potential new therapeutic strategy for NMIBC,
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Cancer, Cancer + BCG, Cancer +OncoTherad® (MRB-CFI-1), Cancer +P14-16 and Cancer +CFI-1. NMIBC was chemically
induced and the treatments were followed for 6 weeks. A week afler the last dose of treatment, animals were euthanized, the
bladder was collected and routinely processed for immunohistochemical analyses of RANK, RANKL, FOXP3, and PD-1/
PD-L1, such as PD-1/PD-L1 western blotting.

Conclusion The immunohistochemical results showed that OncoTherad® reduced RANK and RANKL immunoreactivi-
ties compared to the cancer group, which indicates a good prognosis. Immunohistochemical and western blotting analyses
confirmed that OncoTherad® modulated PD- 1/PD-L1 immune checkpoint.

Keywords Immune checkpoint - Cancer treatment - Immune system - RANKL - FOXP3
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Protocols for Human Use:
ONCOTHERAD NANO-
IMMNOTHERAPY IN BCG-
UNRESPONSIVE NON-MUSCLE
INVASIVE BLADDER CANCER: AN
OPEN-LABEL AND SINGLE-ARM
PHASE 1/2 STUDY




Significant Unmet Medical Need in NMIBC
~430,000

LR gL Eg Bladder cancer is the 9t most prevalent cancer in the World, of

which 75%-85% is NMIBC'-2,3

Bladder cancer is the single most expensive ($4 billion/year) cancer
to treat in the US*
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e waaw One of the worst patient experiences among common cancers

Survival rates for bladder cancer have decreased in recent years in
the several countries, during which time there was also a BCG

shortage*

apatient’s only option is to
undergo radical cystectomy
or face cancer progression

1Siegel RL, et al. CA Cancer J Clin 2019; 69:7-34.

2 American Cancer Society. https://www.cancer.org/cancer/bladder-cancer.html, 2020.
3Lamm D., et al. J Urol 2014; 191:20-27

4Bray F., et al. CA Cancer J Clin 2018; 68:394-424.




CLINICAL PROTOCOL: PHASE 1/2
BCG-UNRESPONSIVE NON-MUSCLE
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CLINICAL
PROTOCOL: PHASE
1/2 BCG-
UNRESPONSIVE
NON-MUSCLE
INVASIVE

BLADDER CANCER

Prospective, single-center (Municipal Hospital of Paulinia, Sao
Paulo, Brazil), single-arm phase 1/ Il study in 44 (30 male, 14
female) consecutive patients with HGNMIBC-refractory or relapsed
(2 1 previous course of BCG intravesical therapy);

The schedule was initiated with weekly intravesical (120 mg/mL)
and intramuscular (25 mg/mL) OncoTherad treatment for 6 weeks,
followed by one every other week application for 3 months and,
one monthly application until the end of the treatment (24
months);

Follow-up was performed with systematic mapping biopsies of the
bladder, cystoscopy and ultrasound;

The primary endpoints were pathological complete response (pCR)
and recurrence-free survival (RFS). The recurrence was defined as
histology proven tumor recurrence (any grade) and monitored at 3-
month intervals. Secondary endpoints were duration of response
and safety.



CLINICAL
PROTOCOL: PHASE
1/2 BCG-
UNRESPONSIVE
NON-MUSCLE
INVASIVE

BLADDER CANCER

Primary and Secondary Endpoints: Results in our Phase 1/ 2

Clinical Trial

Endpoint

Pathological Complete
Response Rate (pCRR)
Primary

Endpoint

How Endpoint is
Measured

Defined as the proportion of
patients who show no evidence
of high-risk disease, or disease
progression

Results

100% pCRR at 3 and 6 months

97.7% pCRR at 9 months

86.4% pCRR at 12 months
77.3% pCRR at 18 months
72.7% pCRR at 24 months

Recurrence-Free Survival
(RFS)

Primary

Endpoint

Defined as the time from the date
of first dose of study treatment to
disease recurrence or deathas a
first event. The recurrence was
defined as histology proven tumor
recurrence (any grade).

Median is 21.4 months (at 24-month follow-
up)

Duration of Response (DoR)

Median Duration of Response is 429 days

Secondary Defined as the time from complete (95% Cl) (14.3 months)

Endpoint response to treatment failure.

Safety * 61.4% treatment-related Grade 1-2 Adverse
Secondary Full review of all safety data from Phase Events

Endpoint 1/2 (Adverse Events 1-2 Grades and 3- « 11.4% treatment-related Grade 1-2 + Grade 3-

4 Grades)

4 Adverse Events
27.2% no Adverse Events




m medicamento 1007 desenvolvidio por pes-
quisadores da Universidade Estadual de Campinas
(Unicamp) tem mostrado bong'tesultados no irata:
w0ga avangado om pacienies
tratamentos conven-
¢ao para retirada do 6rgso

mento do cancer de
ja submetidos, sem
clonais e que tinham indica
(a chamada cistectormia)
O primsiro ensaio clinico, realizada no Hospital
Municipal de Paulinia (SP), 1eve inkcio em 2018, acom
panhando 44 pacientes (30 homens e 14 mulheres)
to experimental havia el
dos casos. Nos demais
om tamanho bem menor

o cancer vollou, por
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© manos Agressvo. Nuulum paciente

foram apresentados no XX Cong rasileiro de
Oncologia Clinica, ém novembro de 2021, @ reconhe
cidos pela Sociedade Brasileira de Oncologia Clinica
(Sboc) com o Prémio Sboc de Ciéncia

As pesquisas tiveram nico ha 15 anos. Um dos
inventores do medicamento, o professor Wagner José
Févaro, do Instiuto de Biologia da Unicamp, conta ani
mado: “Icimos as pesquisas apds 3 hesio 3o dos
laboratéeios: 0 mew, que i trabalhava com cAncer, € o
0o professor Nelson Duran, do Instituto de Quimica, com
expenéncia em nanotecnologia. Com a fusio, passamos

®
OncoTherad

e amplamente reconhecido pela
comunidade cientifica
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7. Other agents

OncoTherad is a nanostructured inorganic phosphate complex
associated to glycosidic protein developed by the University of
Campinas/Brazil which exhibits immunomodulatory and anti-
tumour properties [90]. In a phase I/Il study of OncoTherad
immunotherapy in 29 patients with BCG-unresponsive NMIBC
(RBR-6swqd2), at a follow-up of 24 months, a complete
response rate of 79.3% was observed with Grade 1 or 2
adverse events seen in 62.1% [91]. Further studies are needed
to establish the safety and efficacy of OncoTherad immu-

notherapy in patients with NMIBC.
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e When reviewing a request for orphan drug designation, FDA considers the mechanism
Product: Drugs and Biological of action of the drug to determine what distinct disease or condition the drug is
) . Products intended to treat, diagnose or prevent. Whether a given medical condition constitutes a
é I distinct disease or condition for the purpose of orphan-drug designation depends on a
. O n C O h e I.a d Orphan Drug Designation number of factors, assessed cumulatively, including: Pathogenesis of the disease or
. Bmatha condition; course of the disease or condition; prognosis of the disease or condition; and
resistance to treatment. These factors are analyzed in the context of the specific drug

ONCOLOGY THERAPY ADJU VA NT NP Py A~ i for which designation is requested. [1]
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Dificuldades na Inovacao Farmacéutica no Brasil

O Brasil € um ambiente altamente desafiador para empresas que queiram desenvolver e introduzir no mercado
local inovagbdes tecnoldégicas de um modo geral, e na industria farmacéutica em particular:

» O Brasil carece de mecanismos de crédito para o desenvolvimento de novas drogas. Uma vez passada a fases
de invencaol/inovacao, as fases posteriores como fabricacdo de lotes piloto e ensaios clinicos por exemplo,
carecem de mecanismos oficiais de financiamento;

* O pais ressente-se também de um ecossistema com infraestrutura minima para servicos terceirizados, seja no
desenvolvimento de novas drogas (CDMOs) seja no fornecimento de IFA ou conducao de ensaios clinicos. Nosso
setor farmoquimico € praticamente embrionario;

« A falta de tradicdo em pesquisa com novas moléculas também limita o desenvolvimento do mercado de
financiamento privado a inovagao nesta area (quer sejam investidores anjo quer sejam private equity);

» Muitas vezes os poucos Family Offices ou Fundos de Private Equity locais que investem na area, possuem
politca de s6 investir em novas startups, que tenham sede/operacbes nos EUA;

Assim, as novas empresas tém se esforcar muito e lutar para quebrar paradigmas em todas etapas do
desenvolvimento de novos medicamentos: da fase da pesquisa cientifica, aos servicos terceirizados de projeto e
producao, a procura de financiamento e a obtencao de aprovagdes regulatorias.



{4 Acreditamos que o que
fizemos até aqui pode mudar vidas.
E o que faremos no futuro, mudar a saude.
Vocé pode fazer parte dessa mudanca com...
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Unidos pela vida, juntos pela saude.
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