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CellTool has developed Raman Trapping microscopy for label-free and swift single cell analysis. Company co-founder, Dr
Karin Schütze, tells Wiley Analytical Science, about her technology. 

1) Tell us about CellTool's history
CellTool was founded in 2008 after we sold our !rst company, P.A.L.M Microlaser Technologies, to Zeiss.
At the company, we used the power of a focused laser beam to slice single cells from a tissue section, and then “catapult” these
cells into the cap of an overhead Eppendorf tube. For the !rst time, this allowed users to isolate and collect tumor cells, and
indeed any other cell, for downstream polymerase chain reaction analysis, marking the beginning of reliable single cell PCR cell
analysis. The fascinating power of photons for non-contact cell sampling inspired us to look for a method to identify and
characterize cells solely by photonic interaction.

CellTool Team: From left; Sarvesh Ghorpade (Engineering), Dr Wulf Fischer-Knuppertz (CEO), Dr Karin Schütze (CSO), Dr Tilo Zollitsch (Head
of Development), Anja Kirchner (Management Assistant), Dr Hesham Yosef (Head of Laboratory), Dr Gabriele Friedemann (Laboratory
Assistant).

2) How and why did the company develop digital Raman microscopy?
Whilst studying at the University of Heidelberg, I got the chance to collaborate with the late Art Ashkin, who was with AT&T Bell
Laboratories at the time. Ashkin won the 2018 Nobel Prize in Physics for his work on the application of optical tweezers, and
during my post-doctoral research at Berkeley, he taught me everything I know about optical trapping. Those times cemented my
vision to bring complex high-tech physical technologies into the biomedical community to facilitate research and bring new
insights into cellular behaviour. Founding PALM was only possible due to tight teamwork with my husband, Raimund, an expert in
stable laser coupling - he devised a method to couple lasers into microscopes and focus them through the objective to yield a
highly focused laser spot at the !eld of view. Given this, he began to delve into complex Raman spectroscopy, and eventually we
decided to develop and implement a Raman spectroscopy module into a digital microscope. The result has been a modern, easy
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3) Can you provide information on BioRam , and how it works?
The unique features of Raman Trapping microscopy are fast, label-free and non-destructive cell analysis. Many of the currently
used standard cell analysis methods are based on surface labelling with antibodies, combined with "uorescent stains or magnetic
beads, and need millions of cells. In contrast, Raman spectroscopy is a purely physical method based on the interaction of light
with matter. A laser is aimed at the cell with a few photons penetrating the chemical bonds within its molecules. The bonds
vibrate and then emit 'Raman' photons at a di#erent wavelength, which are recorded with a highly sensitive detector. Importantly,
the resulting Raman spectra reveal very speci!c information about the cell, providing a unique, marker-independent !ngerprint
that is dependent on that cell's metabolic state, and changes with disease and environmental impact.

BioRam provides precise spectral information of cells and allows reliable identification of cancer cells. [CellTool]

4) BioRam also features optical trapping – tell us more.
The extreme focusing of the Raman excitation laser creates a high photon density, which enhances spectral intensity and creates
an electromagnetic gradient. Particles migrate along this gradient to the laser focus, where they are held whilst their Raman
spectra are recorded. This combination of increased spectral intensity and trapping properties enables Raman spectra to be
obtained even from small sample volumes. In this way, individual cells or even freely moving bacteria, exosomes and viruses can
be captured, locked in place and measured in solution. This takes place directly within the native environment or culture medium,
saving time and sample material.

5) What are the key applications of your technology?
There is an urgent need for highly speci!c and very sensitive methods that can gently examine label-free cells, and also swiftly and
reliably identify microbes; this is exactly what Raman Trapping microscopy does. The technology can be used in basic cell biology
and microbiology research, quality assurance of cell therapeutics and pharmaceuticals, and can also support doctors in disease
diagnosis. It can also be used to identify pathogens and infection, monitor food and water quality, and detect environmental
pollution.
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The bio-engineered skin craft, denovoSkin, was developed by the Tissue Biology Research Unit (TBRU), University of Zurich. DenovoSkin is
currently applied in phase II clinical trials. 

6) Can you provide examples of where is BioRam being used?
The system has been installed across Germany, including at the Paul-Ehrlich-Laboratory to analyse vaccines and blood cells, and
the Institute of Transfusion Medicine, Technical University of Dresden, to check the quality of blood products. We have also
installed an instrument at the Children's Hospital Zurich, the largest pediatric university hospital in Switzerland, to analyze skin
cells and to check the quality of skin grafts. The system is also about to be installed at the Shenzhen's People's Hospital, School
of Medicine, Jinan University, in China. The department here focuses on immunotherapies for cancer as well as other immune-
related diseases, and researchers are also hoping to use Raman Trapping Microscopy to develop a fast Covid-Test.

7) BioRam is already being used to analyse corona-infected cells – please tell us more.
SARS-CoV-2 infected Vero cells from the Robert-Koch-Institute were provided through our collaboration partner at the Charité in
Berlin. BioRam was able to di#erentiate infected cells from non-infected cells after just six hours incubation, with discrimination
being even more pronounced after 24 hours of incubation. Raman measurements of In"uenza virus A infected cells yield
comparative results.

8) What about Raman data analysis - how easy is this?
Users want reliable and straightforward analysis of Raman data with biomedically relevant data interpretation. Our CellTool
Raman-Spectra-Evaluation-Software (CT-RamSES) is Raman spectra analysis software that imports the Raman spectra data at the
push of a button, automatically processes the spectral data and displays the analysis results in various plots within a few minutes.
The result is a biostatistical and biological interpretation of the data, making it easier for biologists and physicians to get
meaningful results without in-depth knowledge of statistics.

9) Where would you like to see CellTool in five years' time?
The implementation of arti!cial intelligence and machine learning will make data analysis faster and enable even more precise
statements about the composition of biomolecules in cells. We believe that the combination of a compact and sturdy, highly
automated Raman-Trapping-System with modern data interpretation is the ideal platform for fast microbe and pathogen
identi!cation and reliable cell analysis. Our goal is to get our Raman systems into each lab dealing with cell analytics but also into
the emerging !eld of pathogen detection in medical care and food control to support healthiness and to save life.

Further reading:
Book chapter; Raman Trapping Microscopy for Non-invasive Analysis of Biological Samples
Hesham K. Yosef, and Karin Schütze
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Rapid Analysis of Cell–Nanoparticle Interactions using Single-Cell Raman Trapping Microscopy;
Maria Steinke,* Florian Zunhammer, Elisavet I. Chatzopoulou, Henrik Teller, Karin Schütze, Heike Walles, Joachim O. Rädler, and
Cordula Grüttner
Angew. Chem. Int. Ed. 2018, 57, 4946 –4950

Human blood monocytes supports persistence but not replication of the intracellular pathogen C.pneumoniae;
Tanja Buchacher, Herbert Wiesinger-Mayr, Klemens Vierlinger, Beate Rüger, Gerold Stanek, Michael B Fischer and Viktoria Weber;
BMC Immunology 2014, 15:60

Ashkin A, Schütze K, Dziedzic JM, Euteneuer U and Schliwa M
Force generation of organelle transport measured in vivo by an infrared laser trap.
Nature, 1990, 348(6299): 346-348.
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