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Abstract:

White light absorption spectroscopy is a quite old optical method used to qualify biological or chemical
solutions. Probably the most well-known technique is the Beer-Lambert method whose goal is to
measure absorption at particular wavelengths in order to assess the concentration of a particular
component. This method was created during the 18th century. Rapidly, the emergence of efficient
optical spectrometers allowed exploiting the information contained in the whole absorption spectrum.
However, these voluminous apparatuses and the difficulty to manually describe the specific features
contained in the recorded spectra limited the use of white light spectroscopy in laboratories or
companies. Nowadays, the equipment has been considerably compacted and the calculation
possibilities have benefited from the computer science and microfabrication breakthroughs. It is now
possible to envisage the integration of white light spectroscopy directly in production systems in order
to provide sampling-less and real time analysis of bioreactor contents.

This possibility is particularly interesting during the production of Advanced Therapy Medicinal
Products (ATMPs). They are promising therapeutic solutions based on modification of biological
substances either directly from the patient to be treated or from healthy donors. However, these
products suffer from their prohibitive price (few hundred thousand dollars per dose) linked to trained
people, sterile clean-room environments and multiple quality controls throughout the whole process.
These quality controls rely on regular samplings of the bioreactor’s content which increases the risk of
contamination and delays analysis results.

In this conference, we present simple and real time white light spectroscopy means to simultaneously
monitor T-cell growth, detect contaminations and estimate production quality. The methods are based
on the mathematical description of T-cell and bacteria absorption spectra shapes. This not only allows
measuring cell concentration, but also detecting any contamination and monitoring production. Since
white light spectroscopy is contactless, sampling the bioreactor’s content is no longer required and on-
line as well as real time operations becomes possible. Implementing such a system would be of great
interest in terms of research, industrial manufacturing and more importantly in terms of benefit to
patients.
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