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MJW RnDPoland
Republic of Poland

Population: 38.43 million

Area: 312 696 km2

Capital city: Warsaw

Currency: Polish Złoty (PLN)

Gross domestic product: 
+5.1%

Membership: 
• European Union (EU)
• NATO
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Warsaw University of Technology (WUT) founded 1826
Best technical university in Poland, 3rd in general ranking
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3D Printing



3D bio-printing

BioCloner 3D 
The first Polish biomedical 
3D printer dedicated for 
biodegradable implants



BioCloner 3D

• The project BioCloner 3D covers the design and construction of the 3D bio printer
that is able to produce scaffold for reconstruction of almost every part of our body.

• BioCloner 3D is designed for printing biodegradable implants (BioScaffolds).

• Implants (BioScaffolds) are manufactured from biodegradable materials (e.g.: PCL,
PLA) that can be used to regenerate natural bone or cartilage defects.

• BioCloner 3D is biomedical printer currently under development. Will be available
on market in 2 years from now.



Gantry carrying frame with printing head components, parking 
system and hydrogel storage compartment. 

BioCloner 3D



Gantry carrying frame with additional base for the control and power modules

BioCloner 3D



BioCloner 3D comparison with the competition



BioCloner 3D comparison with the competition
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Bio 3D Printing

Implant
(BioScaffold)

Model 3D 

ImplantationRegeneration

Personalized 
tissue engineering 

regenerative medicine

Medical imaging MJW RnD



BioScaffold – Biodegradable Implant 

SOLUTION
Biological 3D printed 
scaffold based on 
biodegradable polymers 
or composites. Implanted 
in the critical defect. 
Implant dissolves 
gradually  and the natural 
tissues: bone or cartilage 
take it place. 

PROBLEM
The body is not able to 
regenerate large tissue 

defects (critical defects)  of 
bone or cartilage.

Such losses can result from: 
cancer or traffic accidents.

MJW RnD



BioScaffold-Application 

BioScaffolds are used to regeneration even a large bone or tissue defects  cartilage  
defects – so call critical defects, which can not be regenerated by body itself. 

BioScaffolds can be used in veterinary and human orthopedics.



TTA / TPLO Biodegradable 
3D printed implants

• TTA - Tibial Tuberosity Advancement

• TPLO - Tibial Plateau Leveling Osteotomy

www.andersonmoores.com



Implants

BioScaffold
Case Study
Veterinary



The aim was to reconstruct a 
radius bone loss after cancer 
treatment in 8 years old dog. 
Reconstruction done with 
BioScaffold. 

3D printed personalized BioScaffold

Printed, based on medical 
imaging, bone model for 
surgery planning

Personalized regenerative medicine:
case study - veterinary



Personalized regenerative medicine:
case study - veterinary

Dog before surgery. Radiographs of the
affected limb revealed proliferative changes
and lysis of the radial metaphysical cortex with
an irregular periosteal reaction in the distal
radius.

Limb-sparing surgery was offered because the
owner refused limb amputation. In this study a
10 cm of radius bone region was removed and
the defect was reconstructed with the
BioScaffold.



The aim was to reconstruct a 
radius bone loss after cancer 
treatment in 8 years old dog. 
Reconstruction done with 
BioScaffold. 

3D printed personalized BioScaffold

Printed, based on medical 
imaging, bone model for 
surgery planning

Personalized regenerative medicine:
case study - veterinary



Dog after surgery. After scaffold implantation a
significant improvement of the dog movement
have been obtained. Every month implanted
scaffold using radiographs was evaluated.

After 3 months of implantation of BioScaffold, we
observed that sufficient tissue formation can be
induced in segmental bone defect.

Personalized regenerative medicine:
case study - veterinary



3D printed biodegradable implants 

SOLUTION

Biodegradable 3D printed 
implants eliminate the 
problems encountered 
when to use metallic 
implants,  such as allergic 
reactions, local 
inflammatory reactions, 
loosening of the implants 

PROBLEM

Metallic implant: often the 
need for revision surgery, 

high risk of metalosis, 
weakening of the bone 

tissue around the implant 
and difficulties in medical 
imaging (NMRI, microCT)

BioScaffoldTTA / TPLO



https://youtu.be/Hwxqkr1XldM

https://youtu.be/Hwxqkr1XldM
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Transportation



MJW RnDMaterials for Transportation 

Fiat Ducato, soft shell. 
Most popular cargo van in EU. 



MJW RnDMaterials for Transportation 

Problem # 1
Overload cargo tracks, vans. Serious problem in EU.



MJW RnDMaterials for Transportation 

Problem #2
Thievery from cargo tracks, vans. Serious problem in EU.



MJW RnDMaterials for Transportation 

Solution
light weight 
thievery resistant 
cargo track, van



MJW RnDMaterials for Transportation 

Computer modelling, van loaded by 1 and 2 euro pallet
Standard euro palet



MJW RnDMaterials for Transportation 



FluidShields

Shear Thickening Fluid (STF)
Shields and protectors based on 
non newtonian fluids 
thickened by shear



Fluid Shields are shields based on non newtonian shear thickening fluid
(STF). STF are also known as dilatant fluids are liquids or solutions
whose viscosity increases with the increasing shear rate. They are
made by mixing ceramic powder and a dispersing agent together. STF
have the ability to dissipate energy.
STF absorbs the energy of impact. STF can be used in sports protectors,
armored vehicles, body armors (bullet proof jackets), shock absorbers -
earthquake proof structures. Fluid Shields is technology which is
currently going to be introduced into market.

SHEAR THICKENING FLUID (STF) – Fluid ShieldsShear Thickening Fluid (STF)



SHEAR THICKENING FLUID (STF) – Fluid ShieldsShear Thickening Fluid (STF)



STF demonstration



SHEAR THICKENING FLUID (STF) - applications

Sports Protectors

Armoured Vehicles
Body Armours Shock Absorbers

(Earthquake Proof Structures)

Shear Thickening Fluid (STF)



Fluid Body Armor

Shear Thickening Fluid



Ability to dissipate energy

Ceramic ball, weight 56 g. Water (left) vs Shear Thickening Fluid (right)



STF polymeric materials

Textiles and elastomers:

Polyurethane sponge 
Polyester sponge
Aramid fabrics
PET fiber fabric
Cordura

Polyurethane sponge Satiliaar Style 365 

Cordura

TwaronPolyester sponge

PET fiber fabric

Reduce mass of the system
increase energy absorption
increase flexibility

high-strength
typical ballistic materials used for 
protection of human body

Weldable, can be 
easily quilted

high-strength, typical 
material used for backpacksFilling

Impregnating or using 
as a separate layer



Influence of impregnation polymeric porous materials
Absorption test – the ability to dissipate energy



31 layers of Kevlar

Concentration of forces 
at one point

Dent on 4 cm

Large deformation causing 
injuries: bridge rupture, 

myocardial infarction, 
spleen injuries

10 layers of fabric mixed with
layers of STF fluid

A significant reduction in
weight and stiffness of the
vests

The distribution of forces over
a larger area

Dent up to 2 cm

Protects against internal
injuries

STF-KEVLAR technology comparison STF: Ballistic Resistance 



STF - BODY ARMOR 

Fluid armor – flexible bulletproof vest 

STF: Flexible Bulletproof Vest 



Body armor: a - insert with the modules containing STF after ballistic 
tests; b – draft of bulletproof vest - front, b - draft of bulletproof vest -
back, c - smart armor vest.

STF: Flexible Bulletproof Vest 



Kevlar

STF: Ballistic Resistance FMJ Parabellum 9 mm 



STF-KEVLAR technology comparison STF: Ballistic Resistance FMJ Parabellum 9 mm 

STF + Kevlar



Construct based on 
Kevlar XP S307 – 11 
layers Kevlar XP S307 / 
Pocket + STF / 2 layers 
Kevlar XP S307

STF - BODY ARMOR STF: Ballistic Resistance FMJ Parabellum 9 mm 



Construct based on 
Dyneema SB71 – 13 
layers Dyneema SB71 
/ pocket + STF / 3 
layers Dyneema SB71

STF - BODY ARMOR STF: Ballistic Resistance FMJ Parabellum 9 mm 



Sample and base after the tests: a - ballistic plasticine, 
b - cover for the insert, c - Kevlar® layers in front of the 
cover with modules containing STF, d - cover with 
modules containing STF, e - Kevlar ® layers behind the 
cover with modules containing STF.

STF - BODY ARMOR STF: Ballistic Resistance FMJ Parabellum 9 mm 



STF - BODY ARMOR STF: Ballistic Resistance FMJ Parabellum 9 mm 

Bulletproof vest with STF anti-trauma elastomeric pad

elastomer 
(silicone)



STF - BODY ARMOR 

Present bullets traces after using a normal bulletproof vest (on the left
side of block) and with STF anti-trauma elastomeric pad for bulletproof
vest (on the right side of block) on a ballistic plasticine block.

STF: Ballistic Resistance FMJ Parabellum 9 mm 



STF - BODY ARMOR STF: Ballistic Resistance FMJ Parabellum 9 mm 

Ballistic Composite System 
CBS

Projectile 
Velocity [m/s]

Average Backface 
Signature Depth 

[mm]

CBS Mass
[g]

Penetration
[Yes/No]

Soft Ballistic Insert Behind 
Composite Ballistic Panel 725,9 ± 5,4 30,8 ± 2,1 2194,0 ± 10,0 No

Anti-trauma Elastomeric 
Pad Behind Composite 

Ballistic Panel
726,9 ± 3,1 12 ± 1,8 2123,8 ± 10,0 No

Bulletproof vest with STF anti-trauma elastomeric pad



STF-KEVLAR technology comparison STF: Knife Free Fall Drop Impact Test

Kevlar



STF-KEVLAR technology comparison STF: Knife Free Fall Drop Impact Test

STF + Kevlar



Sport Protectors

Shear Thickening Fluid



STF – case study: football protectors Commercial Soccer Protectors



The sheen protectors were built of pockets with STF, embedded in 3D fabrics and polyurethane foams of various density
(48, 270 and 400 kg/m3) and covered by various fabrics.

STF: Soccer Protectors



STF – case study: football protectors Commercial Soccer Protectors



STF – case study: football protectors 

The best stability of the energy absorption properties (99.17%) was obtained for the prototype based on

polyurethane foam having density of 270 kg/m3.

STF: Soccer Protectors



Earthquake Protection

Shear Thickening Fluid



STF – case study: football protectors Earthquake Protection: Viscous Dampers

Typical viscous dampers (Taylor Devices, Inc., USA). Such dampers are 
used in many building and structure in seismic areas, including: 
airports, hospitals, stadiums, city halls, office buildings and bridges. 
Example of use of viscous dampers is Tokyo Rinkai Hospital.



STF – case study: football protectors Earthquake Protection: Viscous Dampers

Example of use of viscous dampers is Tokyo Rinkai Hospital.



STF – case study: football protectors Earthquake Protection: STF Viscous Dampers

STF fluid viscous dampers – schema



ikorol

Corrosion inhibition 



Personalized 
tissue engineering 
regenerative medicine

3D Bio-printing



3D Bio-Printer
(BioCloner 3D) 

Biodegradable Implant
(BioScaffold)

Model 3D 

ImplantationRegeneration

Personalized 
tissue engineering 

regenerative medicine
3D Bio-printing

Medical imaging



3D bio-printing

BioCloner 3D 
The first Polish biomedical 
3D printer dedicated for 
biodegradable implants



BioCloner 3D

45stages project received financial support from National Centre for Research and 
Development of Poland. Amount: 6 480 789 PLN (1,5 mln EUR).

1st September 2016 start of the project. Financing period of 24 months. 

• The project BioCloner 3D covers the design and construction of the 3D bio printer
that is able to produce scaffold for reconstruction of almost every part of our body.

• BioCloner 3D is designed for printing biodegradable implants (BioScaffolds).

• Implants (BioScaffolds) are manufactured from biodegradable materials (e.g.: PCL,
PLA) that can be used to regenerate natural bone or cartilage defects.

• BioCloner 3D is biomedical printer currently under development. Will be available
on market in 2 years from now.



BioCloner 3D comparison with the competition



BioCloner 3D comparison with the competition



Gantry carrying frame with printing head components, parking 
system and hydrogel storage compartment. 

BioCloner 3D



Gantry carrying frame with additional base for the control and power modules

BioCloner 3D



Implants

BioScaffold
Biodegradable implants 
for tissue engineering 
and regenerative medicine



BioScaffold – Biodegradable scaffolds/implants for 
regeneration of tissue defects

BioScaffolds

• Body is not able to regenerate itself large bone or cartilage tissue defects (critical defect)
caused by cancer or trauma

• Implant (BioScaffold) designed based on medical imaging

• Produced by 3D printing for specific patient

• Biological scaffold made of biodegradable polymers or composites

• Implanted in place of bone or cartilage defects caused by illness or trauma

• Implant (BioScaffold) gradually dissolves natural tissue: bone or cartilage takes it place.



Implants

BioScaffold
Case Study
Veterinary



Personalized regenerative medicine:
case study - veterinary

Dog before surgery. Radiographs of the
affected limb revealed proliferative changes
and lysis of the radial metaphysical cortex with
an irregular periosteal reaction in the distal
radius.

Limb-sparing surgery was offered because the
owner refused limb amputation. In this study a
10 cm of radius bone region was removed and
the defect was reconstructed with the
BioScaffold.

www.materialscare.eu



The aim was to reconstruct a 
radius bone loss after cancer 
treatment in 8 years old dog. 
Reconstruction done with 
BioScaffold. 

3D printed personalized BioScaffold

Printed, based on medical 
imaging, bone model for 
surgery planning

www.materialscare.eu

Personalized regenerative medicine:
case study - veterinary



Dog after surgery. After scaffold implantation a
significant improvement of the dog movement
have been obtained. Every month implanted
scaffold using radiographs was evaluated.

After 3 months of implantation of BioScaffold, we
observed that sufficient tissue formation can be
induced in segmental bone defect.

Personalized regenerative medicine:
case study - veterinary

www.materialscare.eu



VersaBox Cargo Robots

https://versabox.eu/versabots/versabot1500/
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