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Supplementary material

Table S1: Analytical solution stability, robustness, and intra- and inter-
day precision of the suggested HPLC method

Table S2: Outcomes of the suggested HPLC method's system suitability
parameters

Parameter HPLC Limit (%) Item HPLC Reference
OXY TET CEP OXY TET CEP values

Day to day 02% 0.1% 0.1% RSD <2.0% Tailing factor 0.9 11 0.8 7<20

Analyst to analyst 0.8% 0.7% 0.9% Injection precision 0.2% 0.4% 0.5% RSD < 2%

Column to column 0.6% 0.9% 0.8% Number of theoretical 2,545 2,632 2,328 N >2000

Flow rate change (0.1 mL/min) 0.7% 0.9% 0.8% plates (N)

pH changes of mobile 03% 0.4% 0.7% Resolution — 35 4.8 Rs >1.5

phase (+0.05) Retention time (R 0.8% 0.6% 0.5% RT window < 10%

Organic solvent change (+2%) 0.5% 03% 0.2%

Fresh sample 03% 02% 0.1%

Stored sample in fridge 0.8% 0.9% 0.7%

Stored sample in autosampler 0.5% 0.5% 0.4%

Stored sample at room 07% 0.8% 0.8%

temperature
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Criteria Score Weight
1. Direct analytical techniques should be applied to avoid sample 048 2
treatment. '
2. Minimal sample size and minimal number of samples are goals. 0.65 2
3. If possible, measurements should be performed in situ. -Z
4. Integration of analytical processes and operations saves energy and 2
reduces the use of reagents.
5. Automated and miniaturized methods should be selected. 0.75 2
6. Derivatization should be avoided. -Z
7. Generation of a large volume of analytical waste should be avoided, and

. . 0.55 2
proper management of analytical waste should be provided.
8. Multi-analyte or multi-parameter methods are preferred versus methods 5
using one analyte at a time.
9. The use of energy should be minimized. 0.5 2
10. Reagents obtained from renewable sources should be preferred. 0.5 2
11. Toxic reagents should be eliminated or replaced. 0.33 2
12. Operator's safety should be increased. -Z

(a)

Figure S1: Applications for AGREE (a) and AGREEprep (b) to assess the HPLC method.
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Analytical Greenness Metric for
Sample Preparation
20/08/2024 15:27:18

# Criterion Score Weight

Sample preparation placement

1. 1
Sample preparation placement: Ex situ
Hazardous materials

2. 5
Mass [g] or volume [mL] of problematic materials: 3.8
Sustainability, renewability, and reusability of materials

3. 2
Only sustainable and renewable materials are used SEVERAL TIMES
Waste

4. 045 | 4
Mass [g] or volume [mL] of waste: 3
Size economy of the sample

5. 0.67 2
Mass [g] or volume [mL] of the sample: 1
Sample throughput

6. 0.64 3
Hourly sample throughput: 15
Integration and automation

7. 0.5 2
No. of sample prep. steps: 2 steps or fewer; degree if automation: Semi-automated systems
Energy consumption

8. 4
Approximate energy consumption per analysis [W]: 1
Post-sample preparation configuration for analysis

9. 2
Liquid chromatography, gas chromatography with quadrupole detection, etc.
Operator's safety

10. 3
No. of distinct hazards: 1 hazard

(b)

Figure S1: (Continued)
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B! GAPI Chart Generator
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GAPI chart generator

* For detailed description refer to DOI: 10.1016/j.talanta.2018.01.013
* Please fill in the form using the drop-down lists
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Quantfication Reagents and Solvents
a <

[<10mL (< 10g) v

Sample Preparation [sightly taxic. siight tant; NFPA heath hazard score of 0 or 1. No special hazards; ]

[Highest NFPA flammabity or instabilty score of 0or 1. No special hazards. v]

Broepoodres <] | (15K Whpersanple 5|
[Mcro-esraction &l afthe 5
v]

Nongreen slverts / reagents 2] [HonLa109)

None

A ComplexGAPI v.0.2 beta

[pegradation. passivation

(@

File
GDANSK UNIVERSITY com IexGAP Green Analytical
OF TECHNOLOGY P Procedure Index
SAMPLE PREPARATION AND ANALYSIS PRE-ANALYSIS PROCESSES
Sample preparation Yield and conditions
1. Collection: na v . Vield:
2. Preservation: na. v Il. Temperature/time: Roomtemp, <1h ¥
s = o Relation to Green Economy
T | [F———
4.Storage: na v
R its and solvents
5. Type of mathod: na &d WVa. Health hazard: Slightly toxic, slightrri ¥
0. Scaleot etracion: na. ad IVb. Safety hazard: ‘ Highest NFPA flammal ¥
7. Solvents/reagents used: | na. - i
i cnTeimeriss | v % Va. Technical setup: Common setup -
Reagents and solvents Vb. Energy: <1.5kWh persample ¥
9. Amount: na. e Ve. Occupational hazard: Hermetization of analy ¥
10. Health hazard: na. » Workup and purification
g (o | | iimimiein
i Vib. Purity: >98% -
12. Energy: na M Edfactor QOEF00
13. Occupational hazard: | na. v VII. E-factor input:
14, Waste: na. v
15. Waste treatment: na. s 4
Method type
Type of analysis:
A
12BAGI
ra
The Bl for odin analytical
K the score, the method). y points of a method interms of s applicabilty
= diferent
o from each of lick a.pngimage.
1. Type of analysis ‘Quantitative and confirmatory ¥
2 Mukior by Mtk rear v
3. Analytcal technique Simple instrumentation available in most labs (UY, HPLOUV, HPLC-DAD, UHPLC, FAAS, ETAAS, ICP-OS, GO£ID etc) v
4. Simultaneous sample preparation 212 v
5. Sample preparation Miniaturized extraction sample preparation (SPME, DLLME, MEPS, SBSE, d-SPE, FPSE, etc.) v
6. Samples perh >10 v
7.8 d I cetonitrile, HNO3, itrogen or other etc) v
& Preconcentation v
9. Degree of automation HPL ple v
10. Amount of sample <100 or or v

(©

Figure S2: Utilization possibilities for assessing the HPLC method include GAPI (a), ComplexGAPI (b), and BAGI (c).
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AMGS Proposed Method Figure
Instrument | Technique HPLC
conditions Number of analytes 3
Flow rate (mL/min) 1.0
Run time (min/injection) 7
Solvent Purified water 180
s 1 Sample prep volume (mL) | 10
ample Number of sample prep 3
Standards Stock standard prep 10
volume (mL)
Number of stock standard | 1
preps
‘Working Working standard prep 10
standard volume (mL)
Number of working 2
standard preps
System Suit | SST prep volume (mL) 10
Test (SST) Number of SST prep 1
Instrument Energy Score 60.11 | (57.26%)
Method Solvent Energy Score 28.24 | (26.91%)
Solvent EHS Score 16.62 | (15.84%)
Greenness score 104.97
(2)
Calculation SHE Proposed HPLC Figure
Method
Sample Pre-Treatments Acetonitrile (10 mL) HPLC Environment Assessment Chart
as
Mobile phase A Methanol 55% " { o
Mobile phase B Acidic water 45% s ‘I =
Flow rate 1.0 mL/min 3 |
Run time 7.0 min g
Safety Impact 27.234 P { | 4
Healthy Impact 9.643 Aotonte T MethandA Water 8 4 EAT
Environment Impact 7.028 T - S P —
B Sofety It 8 ridth impuct ® Evwrcremart react]
Total HPLC-EAT Score 43.904
(®)
Figure S3: (a) AMGS and (b) HPLC-EAT parameters for assessing the HPLC method.
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Figure S4: Selectivity of HPLC chromatograms of (a) diluent and (b) placebo.
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