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A d-phase high liquid (RP-HPLC) method has been developed
to measure the concentration of intact hydrophobic protein and the level of protein fragments. Itis
very difficult to elute the hydrophobic protein from traditional reversed-phase columns. The method
described here employs an Intrada WP-RP column packed with a newly developed reversed-phase
ligand. The ligand has an optimal surface polariy that increases column efficiency during
hydrophobic protein analysis (1). The elution of the protein and separation of fragments was
achieved by optimizing the gradient

The protein concentration in the test sample was determined using regression analysis from a
standard curve. The determinations were performed in the linear range of 1~ 10 ig. The method
qualification results demonstrate that the method is specific, precise, accurate, and linear. The
method is compatible with on-line ESI LC/MS detection for the identification of the protein - related
impurities.

Reversed-phase high-performance liquid chromatography (RP-HPLC) is one of the most useful
techniques for the separation of proteins. In this technique, proteins are separated based on their
hydrophobic properties. The retention of proteins with high hydrophobicity is a major concern in this
type of protein analysis by HPLC (2,3)

Here we present a method that an Intrada WP-RP
column packed with a high resolution silica matrix ith 3um particles and 300A pore size. The
method allows us to separate, identify, and quantitate a hydrophobic protein in cell culture medium
and in-process samples.

= System: Agilent 1100/1200 HPLC
* Analytical Column: Intrada WP-RP (4.6 x 250 mm, 3 jm 300A)
* Column Temperature: 35°C
* Mobile Phase:
A: 0.1% TFA/HPLC Water
B: 0.1% TFA/Acetonitrile
* Flow Rate: 0.75 mi/min
» Autosampler Temperature: 4°C
= Sample Load: 10 ig
* UV Detection: 280 nm
= Gradient: 0-100% B in 18 minutes
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Figure 1. Recovery of Hydrophobic Protein in Cell Culture Medium

Purified protein was spiked into the medium and analyzed following the above procedure. The spike
recovery was determined to be 91% of the theoretical value.

Correlation: 1.00000

Figure 2. Linearity Evaluation
The UV responsed are linear in the range of 1-10 yig. Correlation coefficient was 1.0.
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Table 1. Results of Repeatability Evaluation
‘The repeatabity of the method was evaluated by analyzing the test sample in six replicates. The % CV was 1.4.

Hydrophabic Protein Measured C (ugim)
(ug/m) M

300 298, 300 35

600 573, 588 38

900 875, 886 18

Table 2. Results of Accuracy Evaluation

The accuracy of the method was evaluated by analyzing the est sample in tiplicates t three diferent vels. The 9 CV
Between the e replcaies at each level was 1.6

Measured Concentration (ug/mr
Valu Mean

ol Protein

1 527. 523.7

2 526. 527.0

1 526. 5316

Analyst - a5
2 580, 566.8

1 517. 5156

Instrument - 09
2 527. 5221

Table 3. Results of Intermediate Precision Evaluation

‘The intermediate precision was evaluated by different analysts, on different days and on different instruments
‘The % CV was found to be 0.5 —
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Figure 4. Gradient Optimization

Gradient A
With slope at 7
for % B increasing

Resolution = 1.2

Gradient B
With slope at 6
for % B increasing

Resolution = 1.4

Gradient elution played a key role in the separation of the fragments. The optimal resolution was achieved with gradient B.
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Figure 5. Specificity Evaluation

A: RP profile of heat-stressed
blank buffer

B: RP profile of test
sample

C: RP profile of heat-
stressed sample

No interfering peaks were detected in the blank buffer. Additional peaks were observed in the heat-stressed sample.

‘The assay is specific.
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Figure 6. Specificity Evaluation
The fragment peaks and clipping sites were identified by Waters LCT mass spectrometry.

Reported Fragmentation Reported Intact Protein
Test sample Istd Dev| % Cv ISt Dev| % CV
Total Peak | Mean Peak Total Peak | Mean Peak
Area, % Area, % Area, % Area, %
04221 99.5779
0.4040 99.5960
05182 90.4818
Hydrophobic 05 01 | 133 995 01 | o1
Protein 05628 99.4372
0.4301 99.5699
0.4968 99.5032

Table 5. Resuls of Repeatability Evaluation

‘The repeatability of the method was evaluated by analyzing the test sample in six replicates. The % total fragment
peak was determined to be 0.5 and % CV was 13.3,

« An Intrada WP-RP column was implemented for a protein with high hydrophobicity.

« The method allowed us to quantitate the protein concentration and separate the protein related fragments.
« Separation of protein fragments was successfully achieved with the optimized gradient.

« The fragments were identified in heat stressed samples by a RP-UPLC system coupled to a Waters LCT
mass spectrometer.

« The qualification results demonstrated that the method was specific, precise, accurate, and linear.
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