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Abstract
Traditional peptide purification relies on solvent-

intensive Flash Chromatography, posing significant

environmental and safety challenges. This study

evaluates G-FlashTM, a supercritical CO2 (sc-CO2)

platform, as a green alternative for purifying the

synthetic peptide VGVAPG-COOH. By comparing N-

terminal Fmoc-protection against the use of chaotropic

mobile phase modifiers, we demonstrate that masking

peptide polarity improves peak resolution.

Inquiry Justification
First, current peptide

purification relies on

hazardous organic

solvents, necessitating

a transition toward

sc-CO2 to improve

laboratory safety and

reduce environmental

costs. Second, while traditional Supercritical Fluid

Chromatography is often too complex and expensive for

routine use, the G-FlashTM system provides a

streamlined, cost effective alternative for green

chromatography. Finally, this study addresses the

technical challenge of separating polar peptides in non-

polar mobile phases by evaluating whether N-terminal

Fmoc protection or chaotropic modifiers offer a more

effective path to purification.

Research Question
Can the purification of synthesized peptides be achieved

more effectively in a supercritical CO2 (G-Flash )

environment by using N-terminal Fmoc-protection to

reduce polarity, compared to the use of chaotropic

mobile phase modifiers?

Background and Data

Results
Peptide purification was evaluated in a scCO2 environment,

comparing N-terminal Fmoc-protection versus Hofmeister

salt modifiers. Optimization of gradients and cosolvents

achieved baseline separation for both compounds, verified

by blank injections of DMSO, TFA, and NH4OH The

unprotected peptide reached nearly 70% peak purity with a

resolution factor, Rs of 2.0, with 3 additional peaks as

synthesis residual. In contrast, the Fmoc-protected peptide

demonstrated superior resolution, Rs=3.1, and improved

isolation from solvent peaks with some residual impurities

in the DMSO peak. These results indicate that reducing

analyte polarity through Fmoc-protection is more effective

than traditional modifiers for maximizing chromatographic

clarity in scCO2 systems.

Top Cartridge (Blue): 

Normal Phase 70Å,  20-45 

um, 12g 

Bottom Cartridge (Purple):  

C18 Reverse Phase 100Å, 

20-45 um, 20g

Experimental Design:

2 Factor Runs x 2 levels x 2 

Replicates = 8 Total Runs  

Fig. 1 Sorbtech Cartridges 

Fig. 2: Outline of Factorial Design Experiment 

Conclusion
This study demonstrates that N-terminal Fmoc-protection

has strong potential for peptide purification in supercritical

CO2 (G-Flash ) environments compared to the use of

chaotropic modifiers. While Hofmeister salts facilitated

separation for the unprotected peptide, Rs = 2.0, the

resulting chromatogram naturally reflected the 70% purity

of the starting material. In contrast, the Fmoc-protected

peptide achieved a higher resolution factor of 3.1, more

effectively isolating the target analyte from both the

DMSO solvent and inherent compound impurities

following the peak at 1 minute. These results indicate that

reducing analyte polarity through structural protection

provides a more robust and high-resolution

chromatographic profile, allowing for more effective

purification in scCO2 systems than ionic mobile phase

additives.
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Unprotected Peptide: 220 nm, 80-60% scCO2 gradient, 45 ml/min Total Flow; 

C18 Spherical Silica Cartridge 

FMOC Protected Peptide: 220 nm, 90-60% scCO2 gradient, 50 mL/min 

Total Flow; C18 Spherical Silica Cartridge 

Run Cosolvent Cartridge Gradient

1 Cosolvent A Normal Phase Gradient A

2 Cosolvent B Normal Phase Gradient A

3 Cosolvent A Reverse Phase Gradient A

4 Cosolvent B Reverse Phase Gradient A

5 Cosolvent A Normal Phase Gradient B

6 Cosolvent B Normal Phase Gradient B

7 Cosolvent A Reverse Phase Gradient B

8 Cosolvent B Reverse Phase Gradient B
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