
KOALA 

Precision Laser Technology for Controlled Nerve SƟmulaƟon and MicroablaƟon 

SelecƟvely sƟmulaƟng individual nerve fibres and, where required, ablaƟng them could offer new 
possibiliƟes for treaƟng spasƟcity. The KOALA collaboraƟve research project is invesƟgaƟng a laser-
based approach intended to reach nerve fibres located deeper within a nerve. By combining opƟcal 
sƟmulaƟon with neurophysiological feedback, the project aims to establish a precisely controlled 
procedure. Sacher Lasertechnik is developing a tunable laser source with dynamic focusing and 
invesƟgaƟng the spaƟal distribuƟon of heat deposited in nerve Ɵssue. 

Project at a glance 

 CollaboraƟve project: Controlled SƟmulaƟon and MicroablaƟon of Nerves Using Lasers 

 Acronym: KOALA 

 ConsorƟum coordinator: inomed Medizintechnik GmbH 

 Project partners: inomed Medizintechnik, Sacher Lasertechnik, University Medical Center 
Freiburg and Fraunhofer InsƟtute for Microengineering and Microsystems IMM 

 Sacher Lasertechnik subproject: Dynamically Focusable Laser for Controlled Nerve 
SƟmulaƟon and MicroablaƟon 

 Funding reference: 13N17779 

 Funding iniƟaƟve: Photonic and Quantum-Based Technologies for Medical DiagnosƟcs and 
Therapy 

ObjecƟves and Approach 

KOALA aims to enable more selecƟve treatment of individual nerve fibres within a nerve. One 
potenƟal applicaƟon is selecƟve dorsal rhizotomy for treaƟng spasƟcity. The project invesƟgates how 
laser light can be used for funcƟonal idenƟficaƟon and subsequent targeted microablaƟon of nerve 
fibres. 

Light scaƩering in nerve Ɵssue presents a central challenge. It makes it difficult to confine opƟcal and 
thermal effects to a small region deep within the Ɵssue. The consorƟum therefore combines 
simulaƟons of light propagaƟon, experimental invesƟgaƟons and new focusing concepts. It is also 
invesƟgaƟng whether temporary treatment of the Ɵssue with suitable dyes can reduce scaƩering and 
increase penetraƟon depth. 

Sacher Lasertechnik’s ContribuƟon 

Sacher Lasertechnik is developing a customised laser tool with adjustable wavelength, power, pulse 
duraƟon and focal posiƟon. The planned system will provide wavelength tuning from 1010 to 1085 
nanometres, peak powers exceeding three waƩs and variable pulse duraƟons ranging from 
nanoseconds to milliseconds. 

A dynamic focusing unit is intended to posiƟon the region of laser interacƟon precisely in three 
dimensions. The objecƟve is to confine heat deposiƟon to individual nerve fibres while minimising 
thermal exposure of surrounding Ɵssue. 

To support this work, Sacher Lasertechnik is establishing a thermal measurement setup incorporaƟng 
temperature probes and thermal imaging microscopy. Light propagaƟon, absorpƟon and heat 



distribuƟon will be invesƟgated first in nerve phantoms and subsequently in excised nerve Ɵssue. 
Measurements will be compared with simulaƟons by Fraunhofer IMM and used to opƟmise the 
irradiaƟon opƟcs. The developed laser tool will be provided to University Medical Center Freiburg for 
further preclinical evaluaƟon. 

Expected Results and Outlook 

The consorƟum aims to develop a technology demonstrator combining opƟcal nerve sƟmulaƟon and 
microablaƟon with synchronised neurophysiological measurements. Its funcƟon will be invesƟgated 
preclinically, including in a large-animal model. This work will idenƟfy and disƟnguish suitable 
operaƟng ranges for sƟmulaƟon and ablaƟon. 

KOALA thus establishes a foundaƟon for more precise, opƟcally controlled treatment of nerve fibres 
in the future. Beyond the medical applicaƟon, insights into tunable laser sources, beam shaping and 
focusing are also intended to support the further development of laser systems for Raman 
spectroscopy. 

 


