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Endogenous host cell proteins (HCPs) of expression organism could 
contaminate the biologics product despite multiple purification steps in a 
process

Even traces of HCPs could affect product quality, efficacy, and patient 
safety

There is a great need to identify and accurately quantify co-purifying HCPs

HCP sample: Three batches of drug substance

Sample preparation: iST-BCT kit, HCPBEADS

Data analysis: X!Tandem search engine, Proline for TOP3 peptides

Data report: HCP-PROFILER

LC-MS analysis: RSLC Ultimate 3000 nanosystem LC, Q-Exactive HF

Monitoring process related impurities

Fully standardized HCP workflow for monitoring 
process-related impurities

Key Takeaways

Is able to identify and quantify individual process-related impurities

Provides a fully standardized protocol to detect impurities from the manufacturing of biotherapeutics

Provides reproducible, accurate, and reliable quantitative data for particular impurity
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SampleLYSE
50 μL

 cells or
protein

DIGEST STOP
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HCPBEADSRESUSPEND
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WASH 1 WASH 2 ELUTE SpeedVac
200 μL 200 μL 2x 100 μL
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peptide quantification

2. DIGEST 3. HCPBEADS 4. PURIFY1. LYSE

7. INDIVIDUAL PROTEIN
    QUANTIFICATION

5. LC-MS ANALYSIS6. PROTEIN IDENTIFICATION

Accession Descrip�on Molecular
weight [Da]

Isoelectric
point 

PA0001 Protein A 9535 5.72
PA0002 Protein B 9226 6.32
PA0003 Protein C 11316 5.89
PA0004 Protein D 11354 6.64
PA0005 Protein E 10269 9.27
PA0006 Protein F 20564 8.28
PA0007 Protein G 13133 7.46
PA0008 Protein H 18904 6.35
PA0009 Protein I 12226 7.47
PA0010 Protein J 10651 4.86
PA0011 Protein K 10693 6.01
PA0012 Protein L 14365 5.77
PA0013 Protein M 14980 5.2
PA0014 Protein N 10430 4.7
PA0015 Protein O 9006 4.65
PA0016 Protein P 9191 5.94
PA0017 Protein Q 9124 9.06
PA0018 Protein R 14906 5.53

29618 8.24PA0019 Protein S 
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Results & Discussion

Evaluation of three batches of drug substance The total quantity of co-purifying HCPs 
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In total 35 HCPs were identified

Out of these, 8 HCPs were unique as a result 
of variation between production batches

An internal standard of 54 peptides is used 
to create a calibration curve to assign the 
quantity of individual HCPs in the batch 

Quality control analysis shows the reproduci-
bility of HCP workflow
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Drug

Batch CBatch A Batch B

HCPs: 
69,099 ppm

HCPs: 
57,739 ppm

HCPs: 
60,375 ppm

Quantity of individual HCPs in batch A
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Corresponding quantity (ng)

Impurity A: 0.92 ng

Impurity B: 0.28 ng

Impurity C: 0.11 ng
Impurity D: 0.09 ng

Impurity E: 0.09 ng
Etc...
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