Materialy pro

Jaroslav Januska

Nemochice Podlesi a.s.




Mozné smery vyvoje novych materialu

* Nové materialy a postupy by méli snizit rizika a zkratit pribéh
intervencni procedury Ci diagnostice

* Sméruji k miniinvazivé

* Nové konstrukce a typy materialt véetné pocitacovych pristupu
* Nanoboti

* Reprograming a implantace bunek

* Genetickeé inzenyrstvi



Nové materia

-------

 Nanomaterialy

e Kontraktilni polymery

* Nova lepidla a pény

* Materialy s tvarovou pameti
* Biologické materialy
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No future.... Now!

* Nanovlakna s jednosmérovou
orientaci

* Tuha konstrukce v jednom
sméru, mozné zalomeni v jiném
smeru

* Moznost dilatace po zavedeni
* \/lyrazné snizeni rizika infekce

RICOCATH



Kontraktilni struktury
, — nahrada svalu

FIG. 2. Schematic of the setup of the electrically contractile
polymer around the right ventricle.

* Trojvrstvy polypyrol s Au vrstvou
* Kontrakce s kompresi pravé komory
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FIG. 1. Schematic structure of PPy

PPy Layer PVDF ('3\(\9 %, actuator and principle of operation.
N ) G\(\'b‘ o’ﬁsf Shrinkage occurs at negative voltages
/ ® %, due to the expulsion of ions and solvent

A i 9 asthe PPy discharges. A bending motion

is then produced when a potential differ-
Gold layer 0\(\@ %, ence is applied across the multilayer
(4 structure.






|/I

Jldeal” plug
. Ease'to use
 Steerable guiding catheter

* 3D automatic catheter advancing

* Broad spectrum sizes and shapes in one occluder
* Perfect trackability

* Repositioning

* Safe detachment

* Good sealing

 Durability
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Artificial tentacles
The structure of octopus arms can be reproduced using artificial muscles made of silicone
rubber interspersed with electroactive polymers

Power and
control wires

Silicone rubber disc

Electroactive polymer

Electroactive polymers

contract when zapped with £
an electric field, causing

the tentacle toflex ==
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Transverse artificial
muscle

Longitudinal
artificial muscle
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Figure 4. The structure of elephant trunk (modified from Redmond 1., 1997)

Octopus arm and elefant trunk anatomy
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Guiding catheter — , Its working......
.
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(_) EAF Deformation as a Result of
Applied Electrical FPotential

http://www.hizook.com/blog/2009/12/28/electroactive-polymers-eap-artificial-muscles-epam-robot-applications

https://www.youtube.com/watch?v=elh8L59sd30



FoamOccluder

Guiding katetr

@ Occluder




Biologické materia
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e Zampidn
* Sinice
e Grafen

= solarni baterie

http://www.osel.cz/10199-bionicka-nanotech-houba-vyrabi-solarni-elektrinu.html



Nanoroboti

Molekularni auto




e Multidisciplinarni pristup

* Materialy a pristupy jsou bud'jiz vyvinuté, nebo je Ize v relativné
kratké dobé vyvinout

 Vysledkem by méla byt robotizace vykont s omezenim rizika pro
pacienty a lIékare (mensi intervencnost, opakovatelnost vykonu,
nizsi radiacni zatéz apod.)

* Jiz nyni moznost multimodalitni kontroly vykonu

* Proti stoji tézka byrokraticka zatéz pri implementaci metody



