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    Melanoma is an aggressive life-threatening type of cancer 
that still lacks effective treatment options for metastatic 
disease. The incidence of melanoma in seven major markets is 
forecasted to increase from nearly 138,000 new cases in 2010 
to 227,000 by 2019 due to continued exposure to risk factors. 
Some patients develop cutaneous metastases which are 
preferably surgically excised. In patients with large numbers of 
cutaneous metastases cold steel surgery no longer is an option 
and radiotherapy, isolated limb perfusion (ILP) carbon dioxide 
laser ablation, topical immune modifi ers and intralesional 
therapy are used, often in an experimental, palliative setting. 
Clinical results vary; most therapies yield only temporary 
responses and fail to control disease. Melanoma has shown 
to be a good candidate for immunotherapy, during which 
vitiligo development has been associated with a favourable 
clinical outcome. We have developed a new therapy based 
on the potent depigmentation agent monobenzone combined 
with other immune modifying agents and / or immunogenic 
adjuvants. 

New topical immune modulating therapy against melanoma

• Proven effective treatment of melanoma with a combination of monobenzone and immune modifying agents

• Easy topical administration applicable in broad range of patients regardless of HLA-haplotype

• Currently phase IIa pilot study running
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In Vitro data
   Monobenzone increases melanocyte and melanoma cell 
immunogenicity by forming quinone-haptens to the tyrosinase 
protein and by inducing the release of tyrosinase- and 
MART-1-containing CD63+ exosomes following melanosome 
oxidative stress induction. Monobenzone further augments 
the processing and shedding of melanocyte-differentiation 
antigens by inducing melanosome autophagy and enhanced 
tyrosinase ubiquitination, ultimately activating dendritic cells, 
which induced cytotoxic human melanoma-reactive T cells.
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The Technology
   The mechanism of action of MI(C) therapy is the induction 
of immunity against melanocyte antigens that are share by 
the melanoma cells. Monobenzone selectively interacts with 
tyrosinase enzyme in melanocytes, when applied to the 
skin. This interaction strongly increases the immunogenicity 
of melanocytes, resulting in specifi c immunity (proven in 
preclinical tests). During the MI therapy the immunizing 
ability of monobenzone is enhanced by the addition of 
immunostimulating adjuvant like imiquimod or CpG. Based 
on the shared origin of melanocytes and melanoma cells. 
Melanocyte-specifi c immunity induced MI (or MIC) therapy is 
also reactive against melanoma cells. 

In Vivo data
   The therapeutic anti-melanoma effect of MI therapy was 
proven in the B16-B6 mouse model, showing signifi cant 
growth delay of established subcutaneous B16 melanoma and 
prolonged survival (1). MI therapy has also been investigated 
in combination with an additional adjuvant CpG (MIC therapy). 
MIC therapy induced strong melanoma-reactive immunity, 
which effectively eradicated established melanoma in 
mice. The immune response was mediated by activated T 
lymphocytes, NK cells and antibodies. MIC treatment also 
induced a protective memory response that conferred long-
term tumor-free survival, and protected against secondary 
tumor growth. The mice did not suffer from any side effects 
other than occasional development of vitiligo like patches of 
depigmented fur locally at the treatment site and at distant 
sites in long-term surviving mice. In none of the mice acute 
toxicity occurred.



Applications
Besides the topical treatment currently in Phase IIa pilot 
other treatment options for melanoma can be developed 
by combining different drugs. Also the possibility exists to 
develop a patient specifi c vaccine.

Currently a phase IIa trial is running to show proof of concept 
in patients. This pilot study is designed to evaluate the 
clinical effi cacy of combined therapy with monobenzone and 
imiquimod cream applied directly to cutaneous melanoma 
metastases. Other studies in vivo with different combinations 
are scheduled.
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