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Why a workshop about Raman for bioprocessing?  
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Why a workshop about Raman for bioprocessing?  

 

Hot topic but talks generally provide: 

 

 Short redondent explantations about 
Raman fundamentals 

 Results of user cases with very few 
explanations about the followed way 

 No emphasis on problems to be fixed 

 Lack of vision of the future 

During this 2-day workshop: 

 Deeper fundamentals about Raman and chemometrics 

 Detailed and transparent user cases 

 Tips and tricks to progress smoothly 

 Think about the future 

Conference Number of talks dealing with Raman 

2017 2018 2019 

IFPAC 5 10 9 

ESACT 1 - 5 

Bioprocessing Summit 
Europe 

- 3 3 
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A chronicle of Raman for bioprocessing  

1930 

Incident light - 
quartz mercury arc 
lamp + blue filter 

Same spectrum 
when scattered by 
liquid benzene 

Courtesy of the Raman Research Institute, 
Bangalore.  

 

Sir Chandrashekhara V. Raman 
Nobel Prize in Physics 
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A chronicle of Raman for bioprocessing  

1930 

1960 & 
1969 

Willard S. Boyle, left, and 
George E. Smith pose in the Bell 
Labs with a camera using their 
CCD invention, 1974 

Dr. Townes shared his 
Nobel with Nikolai G. 
Basov and Aleksandr 
M. Prokhorov for the 
invention of the LASER 

Raman spectra of Benzene 
obtained thanks to a LASER and 
a CCD 

Sir Chandrashekhara V. Raman 
Nobel Prize in Physics 

LASER and CCD invention 
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A chronicle of Raman for bioprocessing  

1930 

1960 & 
1969 

1970’s 

HP 2116A  

Chemometrics - Science of extracting 
information from chemical systems by 
data-driven means (multivariate 
statistics, applied mathematics, 
computer science,…)  psychometrics 
and econometrics. 

 1971: invention the word 
chemometrics by Svante 
Wold, Umeå Universitet, Sweden 
 

 1974: creation of the 
International Chemometrics 
Society (ICS) 
 

 1980s: first dedicated software 
(ARTHUR, SIMCA, and 
UNSCRAMBLER) 

Sir Chandrashekhara V. Raman 
Nobel Prize in Physics 

LASER and CCD invention 

1st computers for 
instrumentation & 
chemometrics term invention 
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A chronicle of Raman for bioprocessing  

1930 

1960 & 
1969 

1970’s 

2004 

Sir Chandrashekhara V. Raman 
Nobel Prize in Physics 

LASER and CCD invention 

1st computers for 
instrumentation & 
chemometrics term invention 

1st testing of Raman in a cell 
culture reported 
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A chronicle of Raman for bioprocessing  

1930 

1960 & 
1969 

1970’s 

2004 

2004 

Sir Chandrashekhara V. Raman 
Nobel Prize in Physics 

LASER and CCD invention 

1st computers for 
instrumentation & 
chemometrics term invention 

1st testing of Raman in a cell 
culture reported 

PAT FDA directive 
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A chronicle of Raman for bioprocessing  

1930 

1960 & 
1969 

1970’s 

2009 - 
2015 

Intellicentic Consortium 

Biogen – PAT architecture 

CellPAT project – Sanofi Pasteur – LASIR Université de Lille 

Sir Chandrashekhara V. Raman 
Nobel Prize in Physics 

LASER and CCD invention 

1st computers for 
instrumentation & 
chemometrics term invention 

1st testing of Raman in a cell 
culture reported 

PAT FDA directive 

1st pilot projects in the industry 

2004 

2004 
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A chronicle of Raman for bioprocessing  

1930 

1960 & 
1969 

1970’s 

2015 

Sir Chandrashekhara V. Raman 
Nobel Prize in Physics 

LASER and CCD invention 

1st computers for 
instrumentation & 
chemometrics term invention 

1st testing of Raman in a cell 
culture reported 

PAT FDA directive 

1st pilot projects in the 
industry 

1st cross-scale modeling 

2009 - 
2015 

2004 

2004 

3L to 2,000L… but not yet real 
real-time parameter quantitation! 
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A chronicle of Raman for bioprocessing  

 ProCellics™ 
 

 GMP compact hardware 
 

 Unique interface for calibration dataset 
management and real-time monitoring 

1930 

1960 & 
1969 

1970’s 

Sir Chandrashekhara V. Raman 
Nobel Prize in Physics 

LASER and CCD invention 

1st computers for 
instrumentation & 
chemometrics term invention 

1st testing of Raman in a cell 
culture reported 

PAT FDA directive 

1st pilot projects in the 
industry 

1st cross-scale modeling 

2017 1st GMP Raman analyzer 

2015 

2009 - 
2015 

2004 

2004 
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A chronicle of Raman for bioprocessing  

The Bioprocessing PAT world is dreaming of generic 
models for every processes… 

Parameter N 
Latent 

Variables 
Concentration 

Range 
Precision Error* 

Glucose (g/L) 344 5 0.4 – 10.1  0.4  4 % 

Lactate (g/L) 344 5 0 - 3.7 0.3 8 % 

Product (g/L) 267 6 0 – 4.7 1.2 26 % 

*As percentage of maximum process  

Elapsed Batch Time (h) 

Glucose Lactate Product 

(1) Webster et al. (2018) Development of Generic Raman Models for a GS-KOTM CHO Platform Process 

…but the accuracy delivered by such models is poor  

1930 

1960 & 
1969 

1970’s 

Sir Chandrashekhara V. Raman 
Nobel Prize in Physics 

LASER and CCD invention 

1st computers for 
instrumentation & 
chemometrics term invention 

1st testing of Raman in a cell 
culture reported 

PAT FDA directive 

1st pilot projects in the 
industry 

1st cross-scale modeling 

1st GMP Raman analyzer 

2017 Generic model trial by Lonza 

2017 

2015 

2009 - 
2015 

2004 

2004 



13 

A chronicle of Raman for bioprocessing  

Generic dataset and local models… 

Glucose (g/L) Glucose (g/L) 

L
a

c
ta

te
 (

g
/L

) 

L
a

c
ta

te
 (

g
/L

) 

Library N=257 Selected data N=20 

Rowland-Jones et al. (2017), Comparison of Spectroscopy Technologies for Improved Monitoring 
of Cell Culture Processes in Miniature Bioreactors 

Parameter N 
Latent 

Variables 
Precision Error* 

Glucose (g/L) 20  8 0.3  3 % 

Lactate (g/L) 20 6 0.3 2 % 

*As percentage of maximum process  

1930 

1960 & 
1969 

1970’s 

Sir Chandrashekhara V. Raman 
Nobel Prize in Physics 

LASER and CCD invention 

1st computers for 
instrumentation & 
chemometrics term invention 

1st testing of Raman in a cell 
culture reported 

PAT FDA directive 

1st pilot projects in the 
industry 

1st cross-scale modeling 

1st GMP Raman analyzer 

Generic model trial by Lonza 

2019 
Local model in a large 
dataset… 

2017 

2015 

2009 - 
2015 

2004 

2004 

2017 
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ProCellics™ today 

Hardware Software Support 
1. Implementation support 

2. Chemometric support 

3. GMP support 

4. Maintenance & licensing 

5. Training material 
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Rappels 

Thank you! 

www.resolutionspectra.com 

https://www.linkedin.com/company/resolution-spectra-systems?trk=company_logo
https://twitter.com/RESO_Spectra
https://www.youtube.com/user/resolutionspectra

