
 
 

 

 

 

 

 

 

 

 

 

 

Biological processes are rapidly gain-

ing importance in the pharmaceutical 

industry due to the utility of vac-

cines, antibodies, and other pharma-

ceuticals. Since the cell physiology is 

very sensitive, bioprocesses require 

regular monitoring and control for a 

constant environment to ensure op-

timal growth and high productivity. 

CHO cells (Chinese Hamster Ovary) 

serve as a common example. They 

are used in bio-pharma for industrial 

production of monoclonal antibodies 

(among others) that are used for 

therapy and diagnosis purposes. 

Negative effects on the cells, and 

consequently on the productivity, 

must be avoided since the  

 

 

 

 

 

 

 

 

 

costs for mammalian cell cultivation 

is very high. Contamination and 

falsely interpreting data are some of 

the most detrimental mistakes in bi-

oprocessing, while nutrient deficien-

cy, accumulation of apoptotic cells, 

unintended change in the pH value, 

or genetics can cause significant 

problems as well. In order to attain 

an economical production process, 

the most important parameters, such 

as the viable cell density, need to be 

measured.  

Off-line measurements involve 

risks 

Measurements of viable cell density 

are commonly conducted via off-line 

 

Increasing yield and decreasing 

effort with Hamilton sensors 

 

Continuous on-line measurement of viable 

cell density for improved process insight 



 
 

methods, in which samples are taken 

from the bioreactors and analysed 

cumbersomely. The procedure in-

volves several risks. Sampling is a 

time-consuming process with high 

risk of batch contamination. In addi-

tion, the measurements are often 

inaccurate and qualified personnel 

needs to be available. On-line deter-

mination of viable cell density is the 

safe and accurate way of the future - 

minimizing risks in this way. The 

method is not only linked to far lower 

risks but delivers more precise re-

sults, as well as real-time data, for 

more refined analysis and decisions. 

The Incyte Sensor of Hamilton Bona-

duz AG is designed for exactly this 

purpose.  

Increasing yield and decreasing 

effort 

The Incyte, Viable Cell Density, Sen-

sor was developed for mammalian 

cell, yeast, and bacterial fermenta-

tion applications. A decisive ad-

vantage is that microcarriers, dead 

cells and cell debris do not affect the 

measurement, as the operating prin-

ciple of the viable cell density meas-

urement is based on permittivity: 

viable cells act like small capacitors 

in an alternating electronic field. 

Their charge and hence their permit-

tivity are determined with the sen-

sor. Yield improvement, less work 

effort and therefore lower costs are 

further assets of the technology as 

well as the immediate detection of 

the cell’s physiology changes. Incyte 

provides precise information to de-

termine of process changes in-time. 

Trials prove positive qualities  

The advantages of Incyte have been 

verified by numerous trials and ex-

periments performed, not only by 

Hamilton, but by our customers and 

independent researchers. A compara-

tive off-line/on-line test with CHO 

cells was conducted at a university. 

To this end, the cell factor for each 

cell type was determined, thus de-

termining the correlation between 

the measured permittivity and the 

off-line cell concentration – done by 

counting and dyeing the viable cells 

in a manual procedure. Figure 1 

shows the linear correlation. 



 
 

  

In Figure 2 the permittivity meas-

urement shows consistent cell densi-

ty values during the growth phase 

and provides a good correlation with 

different offline methods. The CHO 

cells’ growth phase showed matching 

values in the batch process. The cell 

density increased after a certain pe-

riod and the nutrients decreased at 

the same time – showing deviating 

and less precise values in the off-line 

measurement compared to Incyte. 

 

 

 

 

                                                           

The growth curve in figure 3 shows 

that each nutrient feed lead to a dilu-

tion effect. The experiment was re-

peated in a fed-batch-process. Every 

48 hours, commencing 72 hours af-

ter the culture start, 15 percent of 

the volume was added with each 

feeding. The permittivity dropped 

shortly. Researchers especially posi-

tively mention this property and the 

direct documentation of the results. 

With the increasing duration of the 

cultivation, the number of cell frag-

ments and dead cells grew, without 

affecting Incyte. The longer the pro-

cess was performed, the more the 

off-line and on-line values differed, 

as the off-line method needed more 

attention and the samples had to be 

evaluated in a timely manner in the 

laboratory.  

Recognizing critical situations 

immediately  



 
 

The real-time measurement of viable 

cell density with Incyte is not only 

suitable for CHO cells. Incyte’s 

measurement results have also been 

proven with Baby Hamster Kidney 

cells (BHK), insect cells, yeast, bac-

teria such as E.coli, and filamentous 

fungi. With each application, the sen-

sor provides analysis possibilities and 

information concerning critical situa-

tions, which may have been missed 

with the off-line method. Monitoring 

the viable cell density delivers im-

portant findings, since changes are 

immediately detected, allowing the 

next steps to conduct right away. 

With on-line viable cell density in-

formation, cultivation conditions can 

be optimized, increasing yield with 

important information regarding the 

cell physiology.  

Portfolio for relevant process pa-

rameters 

Hamilton does not only offer sensors 

for viable cell density monitoring, but 

equally pH value, dissolved oxygen 

concentration (optical, or am-

perometric) and conductivity. All 

sensors are available as analog ver-

sion with transmitter or as the highly 

innovative Arc technology. Arc sen-

sors have integrated transmitters 

and provided a compensated, digital 

signal. The offer of all these parame-

ters makes Hamilton your reliable 

and unique supplier. 


