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• Biologics bioanalysis

‒ Protein therapeutics

‒ Peptide therapeutics

‒ Gene therapy

• Process development/manufacturing monitoring

‒ Host cell proteins analysis

‒ Cell culture media analysis

Major quantification workflows in biopharma
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What are the key challenges for cyclic peptide quantification? 
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• Cyclic peptides are polypeptide chains in the form of a 
cyclic ring structure

‒ Cyclic structure is formed by chemical bonds, including amide, 
lactone, ether, thioether, and disulfide

‒ Linkage is formed between the amino and carboxyl ends of the 
peptides

• Cyclic peptide structures could have up to hundreds of 
amino acid residues

• They are often categorized through the type of bond that 
forms the ring

‒ For example, homodetic cyclic peptides, cyclic depsipeptides and 
isopeptides

Cyclic peptide structure

Examples of cyclic peptides:
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• Cyclic peptides have been identified as important therapeutic modalities

‒ This is related to their stability in blood and their potential for oral dosing

• Cyclic peptide therapeutics serve in a wide range of biological activities

‒ These include antifungal, anticancer, antibacterial, and antiviral

• Examples of cyclic peptides in drug therapy include:

‒ Immunosuppressants

• Cyclosproine

‒ Hormones (including hormone analogs)

• Vasopressin, Oxytocin

‒ Antibiotics

• Vancomycin, Daptomycin

‒ Bactericidals

• Tyrocidine

Cyclic peptide therapeutics
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Case study 1: natriuretic 
peptide family
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• The natriuretic peptide (NP) family is a group of genetically distinct cyclic peptides with a 

similar structure, containing an amino acid ring formed by a disulfide bond between 2 

cysteine residues. 

• Natriuretic peptides have emerged as important candidates for the development of 

diagnostic tools and therapeutic agents in cardiovascular diseases.

Natriuretic peptide (NP) family
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• Nominal mass MS or high-resolution MS?

LC-MS analysis of cyclic peptides

Nominal mass MS High-resolution MS

Industry standard for 

quantification

High selectivity

Superior sensitivity Easy method development

Superior robustness Flexible quantification workflow

Will CID-based fragmentation 

work for cyclic peptides?

Will the instrument sensitivity 

be sufficient to quantify trace-

level analytes?
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Workflow overview
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LC conditions and MS parameters
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• Greater sensitivity can be achieved through gains in the generation of 

ions, capturing and transmitting ions, and detecting ions. 

Hardware improvements at:

‒ Ion source level

‒ Orifice level

‒ Ion guide level

are key for overcoming the challenges on the peptide quantification

Enabling greater sensitivity for cyclic peptide quantification
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• Ion source:

‒ Creating a stronger field strength in the ion 

source that the droplets must traverse, leads 

to more efficient breakup and release of ions 

from the droplet, showing gains in 

performance up to 2-fold versus previous ion 

sources

Enabling greater sensitivity for cyclic peptide quantification

Without FIELD 

With FIELD
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Enabling greater sensitivity for cyclic peptide quantification

• Orifice: 

‒ The sampling area of the orifice is 4.3x 

larger than previous systems capturing 

more ions

Regular orifice

New orifice

• Ion guide:

‒ The ion guide captures and retains more of the ion 

spray plume. The ion guide collects the plume and 

concentrates the ions using radio frequency (RF) 

while removing the gas molecules and neutral ions 
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Quantification summary

0.05–100 ng/mLBlank LOD LLOQ

• Both peptides were solidly quantified at 

0.05 ng/mL, 10x lower than the previously 

published method
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Sensitivity comparison

At 0.1 ng/mL

SCIEX Triple Quad 6500+ 

System

SCIEX 7500 SystemSCIEX Triple Quad 6500+ 

System

SCIEX Triple Quad 7500 

LC-MS/MS System –

QTRAP Ready

• The same sample set was analyzed on both the SCIEX Triple Quad™ 7500 LC-MS/MS 

System – QTRAP® Ready and the SCIEX Triple Quad 6500+ LC-MS/MS System

• A >10-fold increase in peak area and a 5-fold improvement in S/N was observed 
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Case study 2: insulin 
lispro
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• Insulin analogs (insulin receptor ligands) are a modified 

form of insulin 

• Insulin analogs are a form of cyclic peptides where both 

A and B chains are bound together by disulfide bonds

• Insulin analogs include:

‒ Determir, glargine, lispro, degludec

• Compared to human insulin, the structure of insulin 

lispro has switched positions for lysine and proline on 

the B chain

Insulin analogs

Example of a insulin analog:
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LC conditions and MS parameters
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Insulin lispro quantification

Insulin lispro: 1 ng/mL 

4-fold S/N improvement

SCIEX Triple Quad™

6500+ LC-MS/MS 

System

SCIEX Triple Quad 

7500 LC-MS/MS 

System – QTRAP®

Ready
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Insulin lispro quantification

0.1–1,000 ng/mL
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• Up to 5-fold of improvement in S/N was observed when analyzing cyclic peptides 
such as natriuretic peptide family and insulin lispro in biological matrices 

‒ Sensitivity enhancement was attributed to improvements in hardware such as ion source, 
orifice, and ion guide

• Significantly low-level quantification of cyclic peptides was attainable

• Exceptional reproducibility, accuracy, precision, and linearity was achieved with the 
presented method

• Simplified method development and data processing

• Less than 10 min LC run time with high robustness

Conclusions
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Thank you
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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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