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Integrierter Wissens- & Technologietransfer ...

«From Science to Business»

A Wirtschaft
F&E-Projekte -
._Dienstleistunge
w Patente
Menschen .
Lizenzen

(« Kd pfe»)

Strategische -

: Gutachten Kooperationen
Untersuchungen Empa
Materialien
Gesellschaft Systeme

Spin-Offs

Prozesse
PR & - Start-Ups

Marketing Know-how

w Weiterbildung
Publikationen
Konferenzbeitréage

Empa — at a glance

3 Sites
Dibendorf, St. Gallen, Thun

~ 30 Technical Laboratories,
more term. than regular empl.

~1000 Employees (~830 FTE, 28% female)
28 Professors
~200 PhD students, 120 Post Docs
~200 graduates and trainees

Empa - the place where innovation starts



Unsere Vision @Empa

THE. Y
“Materialien und Technologien fiir eine nachhaltige Zukunft”

“...Gemeinsam mit unseren Partnern aus der Forschung, Industrie und dem
offentlichen Sektor, setzen wir alles daran, zur Sicherung unserer Zukunft die
Grenzen von Wissenschaft und Technik immer wieder aufs Neue zu erweitern”

Auszug aus dem Empa Leitbild
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Materials meet Life @Empa
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Accelerated Progress by sharing know how
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PLLA screw to join non-

@ Empa
loaded bone fragments Materisis Scenze.

PHBV ear MedTech
Ti alloy dental implant with

special surface treatment Cell-seeded polymer gr;ft ®
regenerate the myocardium
after an infarction

ocking compression plate w/ g

locking screws for 12-B2/12- =\ Rolled EAP actuator

B3 AO classification fracture =

Stacked EAP actuator Combining the expertise
Internal TAN pedicular of more than 10 Empa

fixation system (over 3 .
vertebrae) laboratories

DLC coated CCM motion-
preserving spinal disk
prosthesis

DLC coated hip joint head { ZrO, hip joint head
(failure case)

Carbon fibre reinforced hip

P . . protector
hip joint stem with special .
surface treatment POM bone rongeur with

compliant joint

Locking compression plate

DLC coated knee implant /@ \| O_ with standard screws for 42-
N \

(failure case) A2 AO classification fracture

Tendon bicomponent fibre
with P3HBV core & PLA
sheath

From Materials to Biointerfaces @ Empa
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katharina.maniura@empa.ch



Smart textiles for protective clothing, ®Empa
sports apparel and medical textiles

= electrodes = optical sensors = new fibre materials

manfred.heuberger@empa.ch

KTI/CTI

FORDERAGENTUR FUR INNOVATION
THE WINOVATION PROMETION AGENCY

ta
antonsspital ‘Em a
Long-term ECG measurements ramorpiat [ [ @ET

Signal comparison: textile electrode x gel electrode (ca. 13s)

ceftz]

AR12+

|

Skin irritation with typical gel electrodes

for several hours Embroided electrodes after long term wear test (10 days)

Weder et al. Sensors, 2015, 15, 1750

rene.rossi@empa.ch
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Self-care materials

Burst release

Time programmed

p—

Cumulative Release

Time

rene.rossi@empa.ch

Long term

Gl |

ECOLE POLYTICH!

@Empa

Msteriss S sné lechraioy

15 Industrie-
partner

Medikamenten-Abgabe durch schaltbare Polymere

Materi 4
Materials Science & Technology

Light-responsive membrane
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Pflaster statt Spritzen fiir
nl;rﬁhchen und Diabetiker

INDORF.  Anstelle von
schmerzhaften Spritzen knn-
ten kiinftig Pflaster zum Ein-
satz kommen. In diese werden
Medikamente integriert, die
der Patient iber die Haut auf
nimmt. Dafiir haben Forschen-
de der Empa cine spezielle
Membran entwickelt. Diese
lasst Wirkstoffe durch, sobald
siemit UV-Licht bestrahit wird.
Danach ist die Membran fir

mehrere Stunden durchlissiz. +

Wiihrend dieser Zeit erhilt der
Patient eine gleichmissige Do-
sierung des Medikaments. Die
Membran lisst sich aber auch
verschliessen, indem sie mit

Weisslicht be-

strahlt wird.

Niitzen kinnten solche
Plaster zum Beispiel zu frith
geborenen Kindern. Thnen
wird in den ersten Tagen nach
der Geburt Koffein gespritzt,
um einen moglichen Atem.
stillstand zu verhindern. «Er-

Y

setzt man die Spritzen durch
Pllaster, erspart das den Frith-
chen Schmerz und Stressn,

@Empa

Msteriss Scr sné lechraiogy

bakd weniger Schmerzen leiden. <.

miissen sich heute regelms-
sig Insulin spritzen. In Zu-
kunft kinnten sie sich das

i ichen, in-

sagt Empa-Forscher Luciano
Boesel. Eine weitere Anwen-
dung sieht er beispielsweise
bei Diabetes-Patienten. Diese

dem sie ein Insulin-Pllaster
mit einer tragbaren Lampe ak-

UniversityHospital

Zurich

e
minuten
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) ) @ Empa
Nanomaterials at human placenta barrier

410 @ 1 | .
é h A i i
human placenta perfusion model
Wick et al 2010; Burki-Thurnherr et al 2012;

erapeutic sgont
¥ targetng sgand
sutace charga

Grafmilller et al 2013 ——_———
Aim: In collaboration with: G
. . i Kant: ital
= Achieve a better understanding "  Frauenklink KSSG o St allen H ‘H
of NP-placenta interaction |Pr0tft '3:3;3"'3:”#”_9 csse
- nstitut tur Patnologie
throqghout pregr.1ancy Prof. Dr. W. Jochum
- Prov.lde a versatile and = Institut fur Immunbiologie KSSG
predictive placenta models that Prof. Dr. B. Ludewig
covers the entre geStauonal = Hirslandenklinik Stephanshorn

period as well as different
potential uptake routes

peter.wick@empa.ch
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@Empa

Advanced human in vitro models

= cell line = primary cells = static = perfused

syncytiotrophoblasten

= monoculture = co-cultures = 2 dimensional culture =
3D culture

Two chamber
Cantips) system with
Cell type 2 porous membrane

transwell system

3D placenta microfissue
Reviewed in Wick P, Grafmiiller S, Fink A, Rothen-Rutishauser B, MRS Bulletin Nov Issue 2014

peter.wick@empa.ch

Soft Tissue Mineralization

Biomineral found in Bone Biomineral found in Aortic Tissues

-

highly crystalline Mg-containing apatite

Artherosclerosis
Alzheimer’s

Cancer

Placental calcification

Inge K. Herrmann

peter.wick@empa.ch



Q@Em
BioMemTex - Biomimetic Membranes and Textiles

From the control of intermolecular interactions to smart functions:
a bridge from soft material structures to personalized body performance

= ~ Human simulators
FEM ,
Characterizatiynd o

VY
g <

Fluidic processi

Polyme Soft and stimuli- Skin and
responsive body models
materials

\

Controlled Input
(from nano to macro)

itoring

Measurable

Drug delivery syster Physiological Output

+  Wound monitoring
B . Sweat analysis
. ECG

Blood perfusion

Wea ra bles : Body temperatures

Materials
structures
‘Composition
Surface properties

Molecular
dynamics

27

Materia’s Soence and Technolony

@Empa ETH.::..

Enabling technologies for in situ cell delivery for a multilayer
hybrid membrane

_—— e

Lukas Weidenbacher, Afshin Abrishamkar, Markus » Anne Géraldine Guex, Kathari i René Rossi,
tephen Ferguson, Giuseppino Fortunato
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Heart disease: impact on society

Still number 1 cause of death
(Statistics for Switzerland in 2012)

Men
-

0-24 25-44 45-64 65-84 85+

Women

wa

0-24 25-4445-64 65-84

Il Diseases of heart

Malignant neoplasms

Raspiratory diseases

Accidents

Dementia

All other causes

Envisioned solution — biomimetic pump surface

Problem: Lack of blood compatibility

Idea: Mimicking the native blood interface

© BFS, Neuchatel 2014

C. Hahn et al. - Nature Reviews, 2009

Create natural environment for endothelial cells
» Cell-matrix contact
* Cell-cell contact

* Chemokine signallin i

- Better attachment + functionality!

=g > >
v > M ((®1J  Endothelial cell
- smooth muscle cell
.\m Electrospun scaffold
Pathway Primary Role Signal Direction
PDGF-B/PDGFB Recruitement EC SMC
S1P Recruitement EC > sMmC
TGF-B Differentiation/maturation EC > SMC
Notch Differentiation/maturation EC > SMC
Eph/ephrin Differentiation/maturation EC > SMC
Connexin Differentiation/maturation EC > SMC
Angl/Tie2 Stability/survival EC j SMC
<€

B Lilly - Physiology, 2014
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. ) @Empa
Flexible optische Fasern aus Polymeren

Reifler et al. Polymer, 2014, 55: 569

@Empa

Prazise Druckmessungen

pressure

Out coupled l Applied

Out colw/y

light

gz CSEM

Schweizer
Paraplegiker
Zentrum
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Chemische (Bio-)Sensoren

Luft NH3 Sensing Wound PAD - Cross section

Non-invasive
TOFanalyser

per sensing parameler
per wound area
Sensing
layer

* pH, T, metabolites,

proteins

ETHzirich  CSem

U UniversityHospital
Zurich

‘Empa

Scence and Techroiogy

tiler EKG-Sensor fur Langzeitmonitoring

Polyester

Kantonsspital H ‘
St.Gallen il

... KTI/CTI

TiomALFONDS
FoNDO NATIONALE SVIZZER DIE FORDERAGENTUR FOR IWNOVATION
SWiSS NATIONAL SCIENCE FouNIu'nnN THE INNOVATION PROMOTION AGENCY
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Strategische Fokusbereiche ®Empa
in der Forschung 2017-2020

Msteriss Scrne snd lechriogy

Energie

Personalisierte Medizin und
Medizintechnologien

Big Data und Digitale Wissenschaften

Fortgeschrittene Produktionsverfahren
(Advanced Manufacturing)

@ Empa

Msteriss Scrne snd lechriogy

Personalized Health and Related Technologies
PHRT Bio- Analytical :

monitoring imaging

physiolomics

‘Omics-
screens’
genomics,
PHRT transcriptomics,
proteomics,
metabolomics,
Human

Structural
samples

analysis
& models y

Personalized
Database Diagnosis & Therapy

Clinical relevance
and health Common Calls

Swiss Personalized Health Network
SPHN

18



I . _ @Empa
Intensified link with Academia, Industry and Hospitals

Suppling materials to clinicians:
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