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MIVO® device
Designed to support you



MIVO® technology 

Biology inspired technology 
for helping scientists

The Multi In Vitro Organ (MIVO) device is a disposable 
cell culture chamber able to host living tissues under 
physiological conditions. 
MIVO® provides a multiple fluidic circulation for culturing 
tissues under more reliable conditions.  
The combination of fluid-dynamic environment and human 
tissue culture makes MIVO® the proper platform for the 
study of interfacing process: epithelial tissues or cellularized 
transwell are easily hosted within the device and air-liquid or 
liquid-liquid interfaces are obtained. 

Reliable

Perform realistic, 
controlled and 
reproducible tests 
in a 3D human and 
dynamic environment 
in vitro.

Ready-to-use

MIVO is sold 
disposable, already 
sterile and storable. 
It is compatible with 
most Transwell and 
3D tissue inserts 
to suit your testing 
needs.

Customizable

Keep your cells and 
tissues and easily 
turn your protocol 
assays into the MIVO 
device.FE
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MIVO allows to host and cultivate epithelial tissues with the function of interface 
membranes to artificially recreate cell migration phenomena (for the study of tumor 
metastasis onset and new anticancer therapies validation), diffusion of molecules 
(for the absorption testing of cosmetic products on the dermis), nutrients 
absorption (for intestinal permeation of food compounds), etc.

HOW IT WORKS

Single-side fluidic circulation: 
The interfacing tissue separates the donor 
chamber from the receiver one; the fluid 
is able to flow in the receiver chamber at a 
capillary velocity while in the donor chamber 
the biological environment is static. 
This configuration is compliant with OECD 
428 for in vitro skin absorption method, as 
well as it can be used for other cosmetic 
applications, medical device, nutraceutical 
and pharma testing.

Double-side fluidic circulation: 
The fluid is able to flow both in the upper and 
in the lower chamber; different culture media 
can be fully managed (flow rate, ph, metabolic 
concentrations,…). 
This configuration is compliant with pulmonary 
applications for the measurement of the 
passage of the urban pollutant particulate 
through the pulmonary barrier and its analysis 
in the capillary blood circulation, but it is 
useful also for intestinal, oncological and  
other applications.

Different testing environment can be adopted



APPLICATIONS

Starting Kit
What’s included 
in the Starting Kit

• 3 MIVO disposable 
chambers ready to 
use.

• MIVO is separately 
blistered, sterilized.

• 1 plate hosting 
the 3 MIVO, with 
interlocking pipes 
holder.

• Documentation on 
MIVO device use.

Drug efficacy tests 
more reliable 
then 2D and 3D 
organoids

Pharma

Food compounds 
permeation tests

Intestinal drug 
absortion

Nutraceutical

Metastatic model 
in vitro

Immunotherapies 
testing

CTSs survival under 
flow

Oncology

Transdermal tests

Antipollution claims

Absortion kinetics 
of biomolecules

Cosmetics 
and medical 
device



MIVO® device allows to host and 
cultivate epithelial tissues with the 
function of vascular wall to artificially 
recreate cell migration phenomena for 
the study of tumor metastasis onset and 
new anticancer therapies validation. 
This innovative platform allows growing 
3D cancer models in close contact with 
interfacing tissue models, providing a 
perfect starting point for R&D activities 
and in vitro drug testing.

M. Cavo, M. Caria, I. Pulsoni, F. Beltrame, M. Fato, S. 
Scaglione “A new cell-laden 3D
Alginate/Matrigel hydrogel resembles human breast 
cancer cell malignant morphology,
spread and invasion capability observed in 
vivo” Scientific Reports 2018 8:5333

ONCOLOGY

Schematic representation of breast metastasis 
onset inside the MIVO device for the observation of 
cell migration within the 3D gel (fluorescence image) 
and the cellular intravasation through a porous 
membrane mimicking the blood vessel barrier (the 
cell is the pink dot within the mesh).



MIVO® allows to mimic the digestive system in vitro; oral, 
stomach, intestinal epithelia can be inserted within the device 
to execute multiple tests: the absorption of compounds, 
nutraceuticals permeation tests, analysis of barrier properties 
modifications, inflammation models, etc. Both chemical and 
biological outcome can be measured at the same time 

Scaglione, A Marrella, M Aiello “In vitro fluid-dynamic intestinal device as fast and reliable approach for 
food nutrients permeation tests” EUSAAT 2018 Linz, ID 201

NUTRACEUTICAL

Histology of the intestinal tissue cultured under sterile 
and fluid-dynamic conditions within MIVO device.

Lactulose permeation kinetics though the intestinal 
tissue cultured both in static condition and under flow 
within MIVO. 



With MIVO® human skin organ is reproduced in the lab; both epidermis/dermis 
healthy tissue and pathological skin tissue can be cultured within the device for 
research and testing purposes.  
The MIVO device has been successfully used to conduct tests like medical device 
permeation & transdermal diffusion, antipollution test, phototoxicity and UV 
protection, wound healing. Both chemical and biological outcome can be measured 
at the same time 

M.Cavo, M. Aiello, S.Scaglione “Testing the future” Eurocosmetics 2018 3:26 pp 22- 25

COSMETICS AND MEDICAL DEVICE

Cytotoxicity test on skin model: violet spots are alive cells 
and yellow cells are dead ones.

Percentage of the pollutant detected on the skin’s 
surface, in the donor and in the receiver chamber for the 
treated and control samples; data are shown by mean 
and standard deviation. 



MIVO® device is a perfect testing 
platform for drugs: both simple 
and complex environment can be 
reproduced in vitro, limiting the use of 
animal models; 3D tissue inserts can be 
used for efficacy, toxicity, 
immune-response, inflammation, 
acute and long-term exposure tests, etc.
In addition, spheroids, organoids, 
clinical relevant size cell laden scaffolds 
or biopsies can be cultured for 
long-term under sterile condition in 
fluid-dynamic conditions for more 
reliable tests. 

M. Cavo, M. Caria, I. Pulsoni, F. Beltrame, M. Fato, S. Scaglione “A new cell-laden 3D AlginateMatrigel 
hydrogel resembles human breast cancer cell malignant morphology, spread and invasion capability 
observed in vivo” Scientific Reports 2018 8:5333 

PHARMA

An anticancer drug (the black spots) flows in the receiver 
chamber at a capillary blood velocity and a human tumor 
model (spheroid, organoid, or cellularized scaffold) 
is cultured in the donor chamber in contact with the 
endothelial cellular barrier; the drug effect is observed 
and analysed in terms of cancer regression over time.

The regression of ovarian cancer tumor in vivo after 
cisplatin drug treatment is shown both using MIVO and 
static conditions (i.e. spheroids). The dose effect is also 
shown (5uM and 10 uM) .



3R

Contribute to a 
sustainable 
cruelty-free future

Speed

Experimental time 
reduction 
(up to 75% lower 
if compared to animal 
models)

Cost

Lower R&D 
expenditure 
(e.g. up to 70% cost 
reduction in drug 
preclinical phase)

BENEFITS

This project has received funding from 
the European Union’s Horizon 2020 research 
and innovation programme under grant 
agreement No 827655


