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SLS of nano powder SLS of nano powder 
compositions and synthesis of compositions and synthesis of 

MEMS/NEMSMEMS/NEMS
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Roadmap of FP7 (Roadmap of FP7 ( courtesy of MINAM courtesy of MINAM ))
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Roadmap of Rapid PrototypingRoadmap of Rapid Prototyping
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Directions of our current researches:Directions of our current researches:

1.1. 3D laser synthesis of biocomposite implants and Drug Delivery 3D laser synthesis of biocomposite implants and Drug Delivery 
Systems from titanium and nitinol powder compositions with Systems from titanium and nitinol powder compositions with 
high developed nano external and internal structure;high developed nano external and internal structure;

2.2. Computer modeling and synthesis by a SLS method:Computer modeling and synthesis by a SLS method:

�� the porous ceramics with a gradient of electrothe porous ceramics with a gradient of electro--physical physical 
properties;properties;

�� the Functional Graded porous filter elements and membrane the Functional Graded porous filter elements and membrane 
including catalyst additives.including catalyst additives.
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10 mm
500 µm

Size of the channel is 150 x 150 µm, the wall thickness is 120 µm

Drug delivering systems with micro (nano) -sized squ are channels

Russian Academy of Sciences
Lebedev Phisical Institute, Samara Branch



FP7 NMP/INCO FP7 NMP/INCO 
Brokerage EventBrokerage Event Sept. 17 Sept. 17 -- 18, Warsaw, Poland18, Warsaw, Poland 77

Membranes for pharmacology & nano catalyst carrier
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optimised contact between diesel soot and catalyst due to t he nano-scaled
morphology similar to the particulates size
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1 mm

Sample with regular 
porous/periodic structures

Biocompatible scaffolds with nano porous surface
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Area of application for filter elements and membran esArea of application for filter elements and membran es::

� oil and gas industry, in particular, filters for hydro protection of 
submerged electric motors of electrical rotary pumps;

� membranes for chemical kinetics, catalysis and synthesis;
� filters for pharmaceutical industry and genetic engineering ;
� filters for  purification of exhaust gas  (ecology);
� porous systems for mixing and  dispersion;
� thermally stabilizing systems;
� throttling elements;
� dampeners of pressure fluctuation and noise-suppressing 

devices.
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PRINCIPAL ADVANTAGES:PRINCIPAL ADVANTAGES:
� Wide potentialities for modeling of  filtering parameters at the

stage of the filter design;
� Manufacturing of filters with any sophisticated surface, both 

inside and outside;
� Making of properties gradient (porosity, penetrability) of filtering 

elements and membranes; 
� Possibility to introduce nano catalytic additions into the filtering 

element.

Isotropic filters anisotropic filters Ni nanooxide in porous filter as catalytic additive
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Titanium and nitinol (NiTi) as biocompatible implan ts & Titanium and nitinol (NiTi) as biocompatible implan ts & 
ScaffoldsScaffolds

� Biocompatible material NiTi  has, even in a porous condition, 
a high durability, corrosive resistance, damping ability, as well 
as a unique , property of the shape memory effect.

� At the SB FIAN a possibility is shown of NiTi-synthesis by 
means of a controllable concurrency of SLB-process and 
SHS-process in mixing of powders Ni + Ti with the addition of 
hydroxiapatite.

� Porosity of intermetallide is a positive factor ensuring the 
germination of soft tissues into the implant, allowing to 
infiltrate pores with sterilizing agents, increasing the biological 
compatibility  and activating the regenerative process.

� The effect of the shape memory in a porous NiTi ensures the 
rehabilitation of prosthesis -implants to the functional 
condition at the body temperature.

Cranioplasty Plate 
(pure Ti).

Tooth /di-molar, NiTi/

Layer-by-layer 3D 
cladding of Ti powder on 
the stomatological dowel.
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Micro and nano structure of ingrowth Ti and nitinol in  living tiMicro and nano structure of ingrowth Ti and nitinol in  living ti ssuessue
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Porous scaffolds testing, synthesized via SLS, on t he stem cell culture

NiTi

NiTi

Ti

Ti

NiTi

cell

tissue

tissue

Stem cells in nutrient

High adhesion to 
scaffold – the cells are 
growing perpendicular 

to sample
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Calls for interest at FP7 Cooperation Work Programme 2 010

� NMP.2010.2.3-1 Development of standard scaffolds for the
rational design of bioactive materials for tissue regeneration

� NMP.2010.2.4-1 New materials and/or membranes for catalyti c
reactors

� NMP.2010.3.4-1 Manufacturing systems for 3D-shaped, 
multilayered products based on flexible materials

� FoF.NMP.2010-3 Intelligent, scalable, manufacturing p latforms
and equipment for components with micro- and nano-scale
functional features
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Thank you for the Thank you for the 
attentionattention

Contact address:
Prof. Igor V. Shishkovsky, 
Laboratory of Technological Lasers, 
P. N. Lebedev Physical Institute (LPI) of Russian Academy of Science (Samara branch).
Novo-Sadovaja st. 221, 443011 Samara, Russian Federation.
Phone: +7/846/3344220; Fax: +7/846/3355600; E-mail shiv@fian.smr.ru
Web page: http://Web page: http://www.fian.smr.ru/rp/index.htmwww.fian.smr.ru/rp/index.htm
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