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A fully automatic 3-D target stage for the microirradiation of living cells was successfully
acquired. We can thus visit any cell within the target zone of a cell dish and position target
any point within the cell precisely. We could, for example, add an algorithm to identify cells
automatically or integrate the ability to get so called z-stack images which allow a
3-dimensional representation of cells and areas affected by irradiation. First tests of the
system show that all components are fully working and that the desired sub-micrometer
precision is reached in all three dimensions. Living human cells kept in the on-stage
incubator for several days remained healthy over the full period and the cell cycle of the
cells was measured as less than 20 hours. In a first test with fixed (not moving) cells we
were able to precisely aim the ion beam at the circa 1 micrometer wide centrosome, an
organelle within the cells. The improved system will allow precise targeting of sub-cellular
components as well as tracking of irradiated cells for several days without any harmful
effects on the cells.
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(DMEISSL WALTER
Application of insulating nanocapillaries in
living human cell irradiation

27th International Conference on
Photonic, Electronic and Atomic
Collisions(ICPEAC 2011)

201147 A 27 H~8 A 2 H (Belfast, UK)
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Three-dimensional micro-irradiation of Ii
ving cells with ion beams in vivo and 1
n vitro

11th HFSP Awardees Meeting A1

2011 4 6 4 5~8 H (Montreal, Canada)
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Three-dimensional micro-irradiation of li
ving cells by short pulses of MeV ions i
n a controlled environment

29th International Brand Ritchie
Workshop (BRW2011) on Particle



Penetration Phenomena and Excitations of
Solids
201145 A 12 H~15 H (Matsue, Japan)
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®Walter Meissl

Closed-tip tapered glass capillaries as a
novel tool for micro-irradiation of living
cells by MeV ion beams (invited progress
reprt)

18th International Workshop on Inelastic
Ton-Surface Collisions

2010 £ 9 H 29 H (Gatlinburg, USA)

®Walter Meissl
First results from micro-irradiation of
living cells by tapered glass capillaries

3rd Workshop on Interaction of Ions with
Insulators

2010 9 H 5 H (kM. BHA)

(DWalter Meissl

A Novel Facility for Micro-irradiation of
Living Cells Using Tapered Glass
Capillaries

12th International Conference on Nuclear
Microprobe Technology and Applications

2010 4= 7 A 27 H (Leipzig, Germany)

®Walter Meissl
Precise micro-irradiation of individual
biological targets with MeV ion beams
(invited lecture)

24th International Conference on Atomic
Collisions with Solids

2010 4~ 7 A 22 H (Krakow, Poland)

©@Walter Meissl
Towards three-dimensional 1on
confinement inside the cell

beam

9th International Microbeam Workshop

2010 4 7 H 15 H(Darmstadt, Germany)
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