
The purpose of this study is to compare the accuracy 

of recombinant human antibody quantification 

methods between traditional methods and RedShift 

Bio’s HaLCon new technology.  HaLCon is an 

automated, user-friendly instrument designed for real-

time antibody concentration measurements and 

process development. Traditional antibody 

quantification methods such as ELISA and HPLC are 

labor intensive and require extensive training. HaLCon 

instrument has the potential to make antibody 

quantification faster and significantly less labor 

intensive. Three analytical methods were evaluated for 

their ease of use, precision, accuracy and cost of 

operation using three different antibodies produced in 

14-day fed batch process. Statistical analysis was 

used to evaluate process data. This study shows that 

RedShift Bio’s HaLCon is a good alternative to the 

more traditional methods like ELISA and HPLC. 

ABSTRACT 

A comparative study to evaluate different analytical methods used to quantify a 
fusion protein and two types of IgG molecules produced in CHO cell line.  
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METHODOLOGY 

METHOD ACCURACY 

The FDA approved the first mAb, Orthoclone, in 

1986  to help prevent rejection in organ 

transplantation. The agency has now approved well 

over 100 novel mAbs for cancer, autoimmune and 

infectious diseases, and inflammatory conditions, 

among other indications.
1
 Rapid, accurate and cost-

effective quantitation of mAB’s is therefore essential for 

today’s bioprocessing. Manufacturing decision-making 

is critical and can’t be put on hold. The right 

bioproduction tools are key when working with 

bioreactor cell culture. Real-time protein concentration 

measurement accelerates product development 

iterations, expediting the path to market while 

maintaining quality and efficiency in the upstream 

bioprocess.
2
  

We used three analytical methods: (1) Enzyme-linked 

immunosorbent assay, (2) High-performance liquid 

chromatography and (3) RedShift Bio’s HaLCon, to 

quantify a fusion protein and two IgG1 antibodies. 

produced using BIB’s 14-day fed-batch process. Cells 

were cultured in shake flasks and fed on days 4, 7, 10 

and 12, while maintaining glucose at 8g/L. At harvest, 

cell free samples were collected for titer analysis.  

ELISA is one of the oldest methods of analysis in 

biology, and is based on highly specific antibody-

antigen interaction. It requires various reagents and 

trained/skilled personnel to carry it out. HPLC method 

is based on affinity chromatography, which relies on 

the specific and reversible binding of antibodies to an 

immobilized protein A ligand. It requires expensive 

sophisticated equipment and skilled personnel for its 

operation. The HaLCon equipment is based on a 

proprietary trap-and-elute technique to produce 

antibody concentration measurements and quantify 

them in  five minutes. It requires the HaLCon analyzer 

along with a cartridge that needs to be changed once 

in three months or 1000 samples. 

INTRODUCTION 

DATA ANALYSIS 

• The analytical methods were ranked for their ease 

of use, precision, accuracy and cost: 

 

 

• The HaLCon is easy to use and quick compared to 

HPLC and ELISA.  

• All methods showed good precision. 

• Based on one way analysis, for the fusion protein, 

HaLCon and HPLC data are statistically 

comparable, but significantly different than ELISA. 

And for the IgG1-1 and IgG1-2 all three analytical 

methods are statistically comparable 

• Taking the cost of initial set up and its operational 

cost of each method, into consideration, HalCon 

proved to be the most cost effective 

• RedShift Bio’s HaLCon is therefore a good alternative 

to the more traditional methods like ELISA and HPLC 

CONCLUSION 

(2) HPLC 

(1) ELISA 

(3) HALCON 

• Capture antibody: Sigma I3391  

• Goat Anti-Human IgG Fc Secondary antibody: 

Invitrogen A18817 

• IgG Standard: Sigma I2511 

• Micro plates 

• Protein A HPLC Column 

• HaLCon Cartridge 
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One Way Analysis of Fusion Protein 

One Way Analysis of IgG1-1 

One Way Analysis of IgG1-2 

• HaLCon and HPLC data are statistically comparable, but signifi-

cantly different than ELISA. 

TITER DATA 

PRECISION 

• All three analytical methods are statistically comparable 

• All three analytical methods are statistically comparable 

The data was analyzed using JMP statistical         

software’s one-way analysis of variance (ANOVA): 

COST OF USE 

• Performed in triplicates, over two days 

• Performed in duplicate over two days 

• Performed in triplicates in one day 

• Calculations based on CV values. All methods are precise. 

• Cost of setting up ELISA is low, 

but operation cost is high. 

• HPLC has high investment and 

high cost of operation. 

• HaLCon is the most cost effective 

method. 

Only 5 minutes/sample 


