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M-Trap: exosome-based capture of tumor cells as a new technology in peritoneal metastasis
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1) oncomet (oncología médica traslacional)

M-Trap is a novel approach that targets cancer cell interactions within the peritoneum via the creation of an artificial
competing with the natural sites of peritoneal implantation by offering a privileged environment for the attachment
of tumor cells metastasizing.  The impact of M-Trap technology on the evolution of metastatic disease can be
summarized by a complete remodeling of the pattern of peritoneal metastasis and the transformation of a
disseminated disease into a focalized disease where surgery and/or radio/chemotherapy that offer proven efficacy
with primary carcinomas.

 

Results 

We have demonstrated the important role of ascites derived exosomes as critical intermediaries of tumor cell
attachment. M-Trap capture device was constructed by embedding exosomes purified from ovarian cancer patient
ascites onto 3D-Polystyrene/Polycaprolactone Inserts.

Pancreas and gonadal fat pad seem to be preferential sites of tumor cell attachment and homing in ovarian cancer,
but when an M-Trap device was surgically implanted at the inner wall of the peritoneum opposite to the pancreas
and the gonadal fat pad, the pattern of dissemination of SKOV3 metastatic ovarian tumor cells was completely
remodeled, with eradication of the regular sites of metastasis and the focalization of metastasis in a new, unique
focus within the M-Trap device.

Similar results were obtained with clinically representative primary cultures isolated from ascites of ovarian cancer
patients, cell lines of papillary serous and endometrioid ovarian cancer histologies (OV90 and TOV112 cell lines,
respectively), and colorectal and endometrial cancer derived cell lines as well as in an ovarian orthotopic model.

 These results support the broad applicability of M-Trap to a range of gynecologic and gastrointestinal cancers
exhibiting peritoneal metastasis.

The impact of M-Trap technology on survival outcomes was assessed in the murine model of ovarian cancer
peritoneal dissemination. This preclinical trial included three arms simulating the following scenarios (i) the natural
pattern of massive peritoneal dissemination in ovarian cancer (Control group); (ii) the transformation of massive
peritoneal dissemination into a focalized disease by the M-Trap technology (M-Trap group); and (iii) the surgical
removal of M-Trap upon focalization of the metastatic disease (Re-operated group). Kaplan-Meyer survival curves
illustrated that in absence of M-Trap, the control group reached the study endpoint at four months after
intraperitoneal injection due to massive peritoneal carcinomatosis. Of note, this extensive carcinomatosis was
prevented when M-Trap was implanted prior to the occurrence of massive peritoneal dissemination. Remarkably,
focalization of the disease by the M-Trap technology resulted in a tumor mass contained within the device, thereby
preventing further dissemination and resulting in a significant accumulative survival.  Finally, surgical removal of M-
Trap upon focalization of the disease resulted in the eradication of large metastasis (Re-operated group). This
scenario represents the expected clinical use of the M-Trap technology, and led to an even more significant
survival benefit, with three out of four animals alive one year after SKOV3 tumor cell injection (Re-operated group).

 

Conclusions 



A potent artificial pre-metastatic niche based on exosomes is an effective approach to impair the crosstalk between
metastatic cells and their environment. In the clinical setting, the capacity to modulate the pattern of dissemination
represents an opportunity to control the process of metastasis.

 

In this work, we present a probe of concept in a model of ovarian cancer intraperitoneal dissemination: 

1. In this work we characterized exosomes as components within the ascitic fluid of ovarian cancer patients
owning the ability to dialogue with tumor cells and modulate their attachment and tumor cell implantation.

2. Moreover we generated a nanotechnology-based capture device by embedding exosomes onto a 3D-
scaffold (M-Trap) where metastatic tumor cells preferentially home acting as a a preferential niche for
metastatic tumor cells

3. M-Trap technology demonstrated capacity to modulate completely the peritoneal pattern of metastasis in an
ovarian cancer model transforming a systemic, fatal disease into a focalized disease where proven
therapeutic approaches such as surgery can extend survival.

1. Finally, in this work, we evaluated the impact of M-Trap on the outcome of the animal model with a
benefit on survival on a realistic scenario of ovarian cancer dissemination
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