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• Introduction and background for CCM analysis

• Overview of the methodology and data analysis

• Results

‒ Zeno SWATH data-independent acquisition (DIA) MS and MS/MS for 

quantitation

‒ Zeno SWATH DIA MS and MS/MS for qualitative analysis of CCM 

components

• Conclusions

Presentation outline

MAIN POINTS
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• Biopharmaceuticals are produced by a 

wide range of media systems

• CCM components, levels and 

consumption can vary by product, cell 

type and cell line

• Qualitative understanding followed by 

quantitative tracking is important to meet 

quality requirements and reduce inefficient 

manufacturing

Introduction

WHY MONITOR COMPOSITION MEDIUM DURING BIOTHERAPEUTICS PRODUCTION?
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▪ Analysis of polar and non-polar metabolites 

in a single chromatographic run

▪ Retention of polar analytes (amino acids)

▪ Separation of isomers

▪ Cover a wide dynamic range

▪ Build a robust and comprehensive LC-MS 

method

▪ Ultra sensitive targeted quantitation

▪ Detection of low-level target analytes

ANALYTICAL CHALLENGES 

Analytical requirements and challenges for CCM analysis

ANALYTICAL REQUIREMENTS 

▪ Monitor and identify high number of 

metabolites with diverse chemical 

properties

▪ Analyze complex matrices with wide 

natural abundance and chemical 

properties

▪ Sensitive quantitation and targeted/non-

targeted ID in parallel
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CCM analysis workflow

Zeno SWATH 

DIA

Sample 

injection

Targeted identification/quantitation/non-

targeted screening

LC-MS/MS analysis Data processing

Cross sample 

comparison

Data comparison

Targeted data extraction using a 
library and quantitation

Metabolite identification 
and quantitation

T-tests, PCA analysis and 
others

Statistical analysis
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Overview of the methodology
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SAMPLES AND STANDARDS DILUTION SERIES*

1. Vortex and 

centrifuge samples for 

10 sec

2. Dilute 25 µL of the 

sample with 100 µL of 

50:50, acetonitrile/water 

with 0.1% formic acid 

4. Collect the supernatant 

and dilute 60-fold with 0.1% 

formic acid in water 

Sample extraction 

3. Vortex for 10 sec and 

centrifuge at 10,000 g for 

10 min

*Tested standard dilutions were in the range 0.0001-0.5 µmol/mL
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LC conditions and MS parameters

Analyte 117 analytes

LC opt 20 min gradient Kinetex F5

Injections 5 ml of extracted sample

Flow rate 0.2 mL/min

Mobile phase 0.1% formic acid in water/acetonitrile

Compound elution time frame

Parameter Value

Ion source gas 1 50 psi

Ion source gas 2 50 psi

Source temperature 400°C

Ion spray voltage 5500 V/-4500 V

TOF MS 

Accumulation time

50-700 m/z 

0.1 sec

TOF MS/MS 

Accumulation time

25-700 m/z 

0.015 sec

No. of variable windows 25

Total scan time 0.689 sec

Declustering potential 40 V

Collison energy 35 V
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Zeno SWATH DIA MS and 
MS/MS for quantitation
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SWATH DIA

• Capture a complete digital 

archive of your sample

‒ Comprehensive, acquires MS/MS 

of everything

‒ Reduce the risk of missing any 

targets

• High-quality and sensitive 

quantitation, similar to the triple 

quadrupole

• Reduce method development

‒ Single acquisition method

‒ Re-analyze without re-acquisition

MKT-28056-A
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Zeno trap technology

FOR SENSITIVITY GAINS IN MS/MS

• The Zeno trap provides control of the 

ion beam from the collision cell into 

the accelerator

• Ions exit the Zeno trap in an ordered 

release based on potential energy

‒ Ion are generally released from a 

high m/z to low m/z

‒ All ions now arrive in the 

accelerator at the same time and 

location
Quadrupole region

Continuous ion beam
TOF accelerator

Ion pulsing

Zeno Gate IQ3
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Benefits of Zeno SWATH DIA

ACHIEVE MAXIMUM INFORMATION FROM EVERY SAMPLE

• Combines the benefits of SWATH DIA with 

the boost in MS/MS sensitivity from the Zeno 

trap 

‒ Higher quality data

‒ Identify and quantify more analytes at lower 

levels or from low sample loads

‒ Deeper sample coverage

• Robust and reproducible 

MKT-28056-A
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m/z 156.07 → 110.071

L-histidine

r2: 0.998

Lower limit of 
quantitation

(LLOQ)
0.002 µmol/mL

0.002-0.5µM
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Quantitative performance for L-histidine

%CV, STANDARD DEVIATION AND MEAN

The accuracy was less than ±6% of the nominal concentration for all concentrations 
measured

MKT-28056-A
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L-glutamic acid

m/z 148.06 → 84.045

r2: 0.995

LLOQ
0.0005 µmol/mL

Good MS/MS 
mass accuracy

0.0005-0.4µM

MKT-28056-A
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The accuracy was less than ±10% of the nominal concentration for all concentrations 
measured

Quantitative performance for L-glutamic acid

%CV, STANDARD DEVIATION AND MEAN
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L-arginine

m/z 175.118 → 70.0659

r2: 0.993

LLOQ
0.0003 µmol/mL

0.0003-0.4µM

MKT-28056-A
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Quantitative analysis of CCM components

CALIBRATION CURVES AND EVALUATION OF AMINO ACID CONCENTRATION IN CCM

L-phenylalanine

(m/z 166.08 → 120.081)

L-lysine 

(m/z 147.11 → 84.081)

L-methionine 

(m/z 150.05 → 56.049)

r2: 0.998

r2: 0.998

r2: 0.997
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LLOQ of amino acids

Compounds µmol/mL
L-aspartic acid 0.001

Glycine 0.01

L-threonine 0.002

L-isoleucine 0.001

L-alanine 0.03

L-arginine 0.0003

L-cystine 0.001

L-glutamic acid 0.0005

L-histidine 0.002

L-leucine 0.002

L-lysine 0.0005

L-methionine 0.0005

L-phenylalanine 0.001

L-proline 0.001

L-serine 0.004

L-tyrosine 0.002

L-valine 0.003
MKT-28056-A
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Zeno SWATH DIA MS and MS/MS 
for qualitative analysis of CCM 

components
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Qualitative analysis of CCM components 

FOLIC ACID - HIGH SENSITIVITY WITH ZENO SWATH DIA

XIC TOF-MS

Zeno SWATH DIA

SWATH DIA
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Qualitative analysis of CCM components 

L-CITRULLINE - HIGH SENSITIVITY WITH ZENO SWATH DIA

XIC TOF-MS
Zeno SWATH DIA

SWATH DIA
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Putative identification of CCM components 

LIBRARY MATCHING 

Salicylic acid

Pyridoxine

Phenylethylamine

Methionine

sulfoxide

XIC TOF-MS Zeno SWATH DIA
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Putative identification of CCM components 

LIBRARY MATCHING 

L-pyroglutamic

acid

D-glucose-6-

phosphate

4-hydroxybenzaldehyde

XIC TOF-MS Zeno SWATH DIA
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• Highly sensitive LC-MS/MS for accurate mass has been developed

and optimized

• The combination of DIA and the Zeno trap enabled very low levels of

quantitation with low %CVs for all concentrations

• Zeno SWATH DIA vs. SWATH DIA approaches allowed the detection

of very low abundant targeted metabolites

‒ In addition, the showed high mass accuracy (at MS and MS/MS levels)

allowed a confident putative identifications (vs. CCM library)

Conclusion

MKT-28056-A
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Questions and 
answers

Speaker contact information: 
Mariateresa.Maldini@sciex.com
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Trademarks/licensing

The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) 

not available in all countries. For information on availability, please contact your local sales 

representative or refer to www.sciex.com/diagnostics. All other products are For Research 

Use Only. Not for use in Diagnostic Procedures. 

Trademarks and/or registered trademarks mentioned herein, including associated logos, are 

the property of AB Sciex Pte. Ltd. or their respective owners in the United States and/or 

certain other countries (see www.sciex.com/trademarks).
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