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TERACHIP project, achieved thanks to the equipment  
of micro stereolithography Dilase 3D

Interview with Brice Calvignac, University Professor of Process Engineering,  
Angers University, MINT Laboratory, UMR INSERM U1066, CNRS 6021

Micro-implant THERACHIP, made in 3D printing, 
with high resolution 3d printer Dilase 3D

THERACHIP is a drug delivery implantable device, containing a fluidic connection system, 
attached to a pump. This pump can be implantable or extern.

Attached to a catheter, the device, fed by the pump, is constituted of a network of 3 needles, which 
will allow an implantation on tissue implants, an organ, or possibly an artery.
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The THERACHIP project is supported and funded by SATT Ouest Valorisation 
and the ARC Foundation.

THERACHIP technology is patented: B. Calvignac, F. Franconi, J.-C. Gimel,  
L. Lemaire, Implantable medical device for locoregional injection, Patent WO2018015690, 
2017

The objectives and proof of concept of the THERACHIP project

1. Demonstrate the proof-of-concept 

It is possible to make a device micro-implantable, with micro-needles, thanks to the micro 
stereolithography 3D technology of the high resolution 3D printer, created by Kloe, the Dilase 
3D.

Design and prototypes of this micro-implant have been realized by the MINT laboratory – Translational 
Micro and Nanomedicines, design and technical prototyping by Kloe.

2. Demonstrate the device functionnality. 

The microfluidic cheap can be implanted as close as possible to the tumor. It is possible to infuse, 
the device works.

Images from MINT Laboratory - Angers University
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Existing protocol in the context of the fight against glioblastoma

The purpose of the THERACHIP micro-implant is to heal the brain cancers, grade 4 brain 
tumors or glioblastomas, which are both the most aggressive and the most common (around 75% 
of brain tumors), by injecting treatments as close as possible to the tumor.

The survival median rate for this type of brain cancer is very low, around 14 months.

Currently, there are three different strategies in the treatment of grade 4 brain tumors:

1st strategy: the standard treatment is intravenous chemotherapy, based on Temozolomide, 
combined with external radiotherapy (in the case of operable tumors)

1st difficulty: cross the blood-brain barrier. For it, you have to inject high doses of chemotherapy, 
which causes severe side effects.

2nd difficulty: with an operable tumor an excision is performed at the margin, that is to say, the 
surgeon will ensure to remove as much of the tumor as possible, without touching sensitive areas of 
the brain. However, there will always be a few small cells that will quickly proliferate.

3rd difficulty: it’s not possible to give heavy chemotherapy immediately after an operation of 
this magnitude, it would be too much for the patient to bear. The disease will therefore experience 
a very rapid resurgence at a very high level.

2nd strategy: the placement of Gliadel implants at the level of the tumor  
at the time of the operation

Gliadel implants are porous polymers, in which there is a molecule that will be released following 
degradation of the implant.

Difficulty: the lifespan of these implants is very short, the disease will quickly re-emerge to a 
high level.

3rd strategy: the CED or Convection Enhanced Delivery

It’s a technic when injecting a molecule into tissue with a catheter with a single needle. Interventional 
surgery, it requires immobilizing the patient’s head by stereotaxis, in order to be able to inject the 
molecule according to precise coordinates.

Difficulty: the injection should be done all at once, for several hours because it is not possible 
to immobilize the patient for too long. This will therefore require increasing the bit rates a little. 
There will be a tissue response and a reflux phenomenon: some of the fluid will go up along the 
needle. Instead of going forward, towards the disease, the fluid goes back the other way, the wrong 
way.
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The advantages of the THERACHIP micro-implantable device

THERACHIP is a hybrid between the degrading polymer implant and the principle of diffusion 
by CED. The THERACHIP device will be implanted on site, at the time of surgery on the tumor, once 
it has been removed. 

This loco-regional treatment strategy has many advantages :

•  Microfluidic chips will be able to be supplied on demand, with very low therapeutic 
doses since we are on the other side of the blood-brain barrier.

 Î  The doses are toxic enough to kill the cells but also much lower than with conventional 
chemotherapy: the side effects are therefore considerably reduced.

•  It becomes possible to administer several molecules (unlike Gliadel implants which 
only have one molecule).

 Î  This opens up the therapeutic field to other molecules that are effective against cancer 
cells but which cannot be administered intravenously or orally or with great difficulty.

•  This strategy is long-term: the device will be able to work for several weeks or several 
months, unlike a device that deteriorates, such as Gliadel implants, or a CED that will 
only work for a few hours. 

Images from MINT Laboratory - Angers University
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Kloe input with the THERACHIP project 

The Dilase 3D technology, the high resolution 3D printer of Kloe, was chosen as part of the 
THERACHIP project, for several reasons:

1. The ease of prototyping 

3D printing technologies make it possible to work on unique, monolithic models. There is thus a 
single material, a single part and no assembly (apart from the connection assembly). 

2. Resolutions

The Kloe technology allowed to achieve resolutions of 300 µm for the needles (external face) 
and 160 µm for the internal canal.

3. The cost

3D printing technologies are more affordable than microfabrication technologies such as silicon, 
glass…

4. Work at the unique scale of the system 

In microfabrication, the work is done on plates which will be engraved and which will include several 
devices on the same plate. If the models are not suitable, the entire plate should be discarded. 
3D printing technology enables the creation of unique models, which can be refined and 
modified as needed. 

5. The possibility, at this level of research progress, of freeing oneself from working 
conditions that are too restrictive for the pre-development of medical devices. 
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More informations

MINT Laboratory – Translational Micro and Nanomedicines

The MINT laboratory from Angers University has 40 researchers and doctoral students with multiple 
expertise, including the formulation of systems that allow the micro or nano encapsulation of active 
ingredients.

http://mint.univ-angers.fr

Brice Calvignac 

University Professor of Process Engineering, at the MINT Laboratory, in Angers.

https://www.linkedin.com/in/bcalvignac/

brice.calvignac@univ-angers.fr


