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Near-infrared spectroscopy (NIR) has been used to monitor glycerol and methanol, non-invasively during cultures 

of Pichia pastoris1, 2. In this work, glucose and lactate were measured in Chinese Hamster Ovary (CHO) perfusion 

culture, in real time, using an online advanced NIR monitor and a reference offline biochemical analyzer. The 1.8-

L culture started in the batch phase at 4 g/L glucose with 0.3 x 106 cells/mL and reached 1.5 x 106 cells/mL after 

90 hours. Perfusion was then initiated and conducted for 10 days at 0.7 vvd, using a spiral membrane-less 

microfluidic device3. The maximum cell concentration was 4 x106 cells/mL at 160 hours and was maintained until 

the termination of the experiment. Online and offline trends were similar (Figure 1). Final concentrations of glucose 

and lactate were 2.2 g/L and 1.8 g/L, respectively. High performance liquid chromatography (HPLC) was used to 

measure IgG1.  
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Online and Offline monitoring of Glucose and Lactate in CHO 
perfusion culture 

Reference Glucose Reference Lactate Online NIR Glucose Data Online NIR Lactate Data

Perfusion initation (90 hrs) Perfusion termination (240 hrs)

Figure 1. Glucose and lactate levels were measured online by the advanced NIR monitor and offline with 

a biochemical analyzer. Perfusion started at 90 hours, and terminated after 240 hours.  

Batch mode Batch mode Perfusion mode 

mailto:jhamel@mit.edu
https://dx.doi.org/10.1590/S0103-50532003000200006
https://dx.doi.org/10.1590/S0103-50532003000200006

	Engineering Conferences International
	ECI Digital Archives
	Spring 5-12-2016

	Non-invasive real-time monitoring of glucose and lactate by NIR-spectroscopy during perfusion CHO culture
	Jean Hamel
	Anita Wamakima
	Ruifan Pei
	Recommended Citation


	tmp.1467170644.pdf.qNwJK

