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BioGenes strategy for specific HCP ELISA development 
 
Host cell proteins (HCPs) are a mixture of proteins which occur during a biological drug 
manufacturing process. Remaining HCPs in the final drug bear potential risks for patients as 
they might exhibit immunogenic or other undesired activity in humans. Thus, the purity of the 
final drug substance is of high importance for the clinical safety of biologicals. An efficient 
decrease in HCPs must be achieved during the purification process to guarantee the removal 
of undesired proteins. 
 
EMA and FDA, two major regulatory agencies, have released a set of guidelines to regulate 
the control of HCPs during the production process. (USP General Chapter <1132> Residual 
Host Cell Protein Measurement in Biopharmaceuticals). The key points of these guidelines are: 
 

• The requirement of highly sensitive methodologies for HCP detection 
• Residual HCPs must be tested routinely 
• HCPs in final drug bulk should not exceed a range of <1-100 ppm 

 
A set of methods is available to monitor the decrease in HCPs during drug manufacturing, with 
the ELISA method being the gold standard. The ELISA method has the advantage of combining 
high sensitivity and high throughput without the need for cost-intensive instruments. 
 
Commercially available generic HCP ELISA kits are broadly used for the monitoring of HCP 
decrease in biologicals during pre- and early clinical phases. However, the availability of a 
generic kit is dependent on the producing company, and the performance may vary from 
batch to batch. Thus, for drug approval, the development of a process specific ELISA should 
be considered to meet the regulatory requirements and to ensure sufficient antibody for the 
complete drug production. 
 
BioGenes has developed process-specific HCP ELISA since 1999. Having finalized more than 
350 projects for diverse cell lines, BioGenes has become a leading global specialist in this field. 
Supported by a staff of highly skilled scientists and a pro-active project management team, 
BioGenes is equipped to provide a full-service portfolio. Our experience has led to a cutting-
edge specific HCP ELISA development approach that is appreciated by our customers 
worldwide. 
 
The ELISA development process is very time-consuming and might take 1 to 1.5 years. 
BioGenes recommends starting a project at an early stage, preferentially when the proof of 
concept is achieved. 
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Figure 1 Custom HCP ELISA development at BioGenes 

Figure 1 depicts the general workflow for the development of a specific HCP ELISA, as offered 
by BioGenes. Each phase is carefully designed and coordinated with the customer by our 
project management and scientific experts. BioGenes distinctive features during each phase 
of the development include: 
 
HCP Antigen Preparation Phase 

• 2D DIGE comparison of the mock-HCP sample with an actual process sample to ensure 
suitability of the mock sample 

• HCP fractionation, LMW fractions ensure antibody generation against smaller, less 
immunogenic proteins 

 
Antibody Generation Phase 

• Immunization of two different species with total mock-HCP and LMW mock-HCP in 
parallel 

• Total HCP, single HCP fraction or mixed HCP fraction affinity purification 
• Protein A/G purification only in case of antibody loss 
• Comparison of specificity of two different species, careful validation to select the 

species which provide more specific antibodies 
• Selection of most suitable species for 2nd immunization cycle 
• Prolonged immunization period (up to 7 months) for increased affinity of HCP 

antibodies 
 
Assay Setup and Qualification Phase 

• Coverage-determination by different orthogonal methods 
o 2D Western blot 
o Immunoaffinity Chromatographie (IAC) + DIGE 
o Optional: IAC + LC-MS (by our cooperation partner Alphalyse) 

• Pre-validation of the ELISA in reference to the ICH-Guideline Q2 (R1): “Validation of 
Analytical Procedures: Text and Methodology” (CPMP/ICH381/95), November 2005.  

 


