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Figure S1. Exact gradient profile of the used CEX-HPLC method. 

Figure S2. Additional spectra and time-resolved concentration profiles retrieved by chemometric analysis of 
chromatographic run of case study I. 

Figure S3. Additional spectra and time-resolved concentration profiles retrieved by chemometric analysis of 
chromatographic run of case study II. 

Figure S4. Results of evaluation according to the Analytical GREEnness metric approach for in-line QCL-IR 
spectroscopy and off-line HPLC analysis. 

Table S1. Selected options for the Analytical GREEnness evaluation. 
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Figure S1. Exact gradient profile used for the CEX HPLC method with the following mobile phases: mobile phase 

A: 20 mM phosphate citrate buffer pH 4; mobile phase B: 20 mM phosphate citrate buffer pH 4 with 1 M NaCl; 

mobile phase C: 50 mM phosphate buffer pH 7.4 with 1 M NaCl. The flow was kept constant at 1 mL/min for the 

whole run. 

 

 
Figure S2. Additional (A) spectra and (B) time-resolved concentration profile retrieved from chemometric 

analysis of the chromatographic run of case study I. The black component is attributed to dilution effects during 
protein elution and the violet component is assigned to baseline drifts. 

 

 
Figure S3. Additional (A) spectra and (B) time-resolved concentration profile retrieved from the chemometric 

analysis of chromatographic run of case study II. One component (black) component is attributed to dilution 
effects during protein elution and baseline drifts, while the other component (violet) is assigned to 
instrumental perturbations. 
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Figure S4. Results of evaluation according to the Analytical GREEnness metric approach for (A) in-line QCL-
IR spectroscopy and (B) off-line HPLC analysis. The clock-like graphs comprise of 12 segments, representing 
the SIGNIFICANCE criteria. The performance of each principle is represented by a green-yellow-red color 
range, whereas the weight-importance is reflected by the width of each segment. The overall performance of 
the methods is expressed by the color and score (0=worst, 1=best) in the middle.  

 

Table S1. Selected options for the Analytical GREEnness evaluation. 

Parameter 
QCL-IR HPLC 

Selected option Score Selected option Score 

  1. Sampling procedure On-line 0.7 Reduced number of steps 0.3 

  2. Amount of sample in g or mL 0.02 1.0 0.02 1.0 

  3. Position of analytical device In-line 1.0 Off-line 0.0 

  4. Sample preparation steps 3 or fever 1.0 3 or fever 1.0 

  5. Automation,          
 miniaturization 

Semi-automatic,            
non- miniaturized 

0.25 
Semi-automatic,                      
non-miniaturized 

0.25 

  6. Derivatization None 1.0 None 1.0 

  7. Amount of waste in g or mL  0 1.0 200 0.0 

  8. Number of analytes per run, 
 sample throughput per hour 

4,                                             
0.5 

0.12 
4,                                              
0.05 

0.0 

  9. Most-energy intensive FTIR 1.0 LC 0.5 

10. Type of reagents All are bio-based 1.0 Some are bio-based 0.5 

11. Toxic reagents or solvents 0 1.0 60 mL 0.0 

12. Threats None 1.0 Toxic, flammable 0.6 

 


