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Scope

This application guide is designed to support the analyze of alcohol levels (ethanol and
isopropanol) in hand sanitizers using the Cary 630 FTIR spectrometer with the MicroLab software
as described in the “Analysis of Alcohol Levels in Hand Sanitizer” application flyer (5994-2014EN).

The document guides users through the entire method development process from preparing
standard samples to creating and using a routine MicroLab method. This method allows to identify
the alcohol type in the sample and automatically calculates the alcohol level.

It is the user’s responsibility to validate the method prior to using it to analyze samples.

It is also the user's responsibility to develop, maintain, and enforce the hand sanitizer analysis SOP.

Safety

Check that your laboratory’s health and safety procedures include the following hazards:

o Safety glasses and acid resistant gloves should be worn at all times when handling samples or
reagents, or when in the vicinity of others handling these items.

o Spilled samples and reagents should be cleaned up from instrument and laboratory surfaces
immediately.

Check the Cary 630 FTIR User Guide for safety and instrument handling guidelines.

Use of the spectrometer system and accessories may involve materials, solvents and solutions
which are flammable, corrosive, toxic or otherwise hazardous. Careless, improper or unskilled use
of such materials, solvents and solutions can create explosion hazards, chemical burn hazards, fire
hazards, toxicity and other hazards that can result in death, serious personal injury or damage to
equipment. Apply all necessary precautions including use of lab coats, safety goggles and other
appropriate forms of personal protection. All wastes should be disposed of in accordance with
local regulatory requirements.



3.1

3.2

Equipment and Materials

The following equipment and materials are required for the method development following this
application guide.

Materials

e Single use pipettes
e Metric flask or volumetric pipettes
e Cloth or paper wipes

Chemicals

Distilled water

Ethanol and/or Isopropanol

e Hydrogen peroxide (H20,)

e Glycerol

e Alcohol for cleaning (ethanol or isopropanol)

NOTE The quality and purity of the chemicals used in this procedure must be equivalent to the ingredients

3.3

used during hand sanitizer production.

Chemical Hazard

Ethanol, isopropanol and hydrogen peroxide may be harmful if swallowed or inhaled. May
be irritating to the skin, eyes and respiratory tract. Use only in a well-ventilated room. Place
open chemicals in a fume hood or adjacent to an extraction system. Appropriate protective
clothing must always be worn when handling these chemicals. If chemicals contact the
skin, wash off with water.

Instrumentation

o Agilent Cary 630 FTIR spectrometer with single reflection diamond ATR sampling module
» MicrolLab software



4.1

Solution and Instrument Preparation

Standard and independent sample preparation

It is recommended to prepare 10 standard samples with known concentration for the development
of a quantification model as well as to prepare 2 independent samples with known concentration
to test the created MicroLab methods.

The preparation of the standards and independent samples needs to be representative of the
production of the final hand sanitizer product.

The standards and independent samples used in this document were prepared following the World
Health Organization's recommendation for hand sanitizer formulations as given in Table 1.

Table 1 Standard and independent sample preparations

Formulation 1 - Ethanol based Formulation 2 - Isopropyl alcohol based
Ethanol 80% (v/v) Isopropyl alcohol 75% (v/v)

Hydrogen peroxide 0.125% (v/v) Hydrogen peroxide 0.125% (v/v)

Glycerol 1.45% (v/v) Glycerol 1.45% (v/v)

Sterile distilled or boiled cold-water remainder of the volume

Preparation

Chemical Hazard

Ethanol, isopropanol and hydrogen peroxide may be harmful if swallowed or inhaled. May
be irritating to the skin, eyes and respiratory tract. Use only in a well-ventilated room. Place
open chemicals in a fume hood or adjacent to an extraction system. Appropriate protective
clothing must always be worn when handling these chemicals. If chemicals contact the
skin, wash off with water.

For the standards: Label 10 test tubes clearly stating the final alcohol concentration.
For the independent samples: Label 2 test tubes clearly stating the final alcohol concentration.

3 Dueto its viscosity volumetric handling of pure glycerol is not trivial. For easier handling, pre-
mix the volumes of glycerol and hydrogen peroxide as required and stir the two liquids until
homogenous.

4 Add the required volumes of the glycerol/hydrogen peroxide mixture to each of the test tubes
(using a volumetric cylinder).

5 Add the required volumes of water to each test tube (using a volumetric cylinder or volumetric
pipette).

6 Add the relevant volumes of alcohol to each test tube as required (using a volumetric cylinder
or volumetric pipette). Close the lid of each test tube immediately after addition of the alcohol
to prevent evaporation.



4.2

Solution and Instrument Preparation

Preparing the Cary 630 FTIR

Connect the Cary 630 to the PC and switch it on
Start MicroLab PC
Attach the Diamond ATR module to the Cary 630 engine

Rotate the swivel press towards the back of the instrument to maximize access to the ATR
crystal.

A WN =



5.1

Method Development

This section includes procedures to:

Create a method to measure the standard samples

Measure the standard samples

Create a quantification model using the measured standard samples
Create a QC method for routine analysis of alcohol in hand sanitizer
Run the QC method

Create a method to measure the standard samples

o O A WN =

Start MicrolLab PC or MicrolLab Light

Click Methods.

Click New.

Click the Type tab.

Select Data Collect Only as the “Method Type” from the drop-down menu.
Set the parameters as shown in Figure 1.

‘~ MicroLab

User:

Info Type  Instrument Custom Fields Reports

IMethod Type: |Data Collect Only ~

Check for Clean Crystal Prior to Collecting Background Clean Scans - Threshold - |0.002

O Collect new Background on every Sample

@® Background Valid time limit : ‘60 ‘ ‘Minute(s) V‘

Y-Axis Units: Absorbance

[0 Clamp Max Y value : 5 Abs [ Show Pre-Sample Alignment Check

Alignment Test : |<Spectrum Max=
Minimum Y Threshold - |0.005 Abs

[ Show Sampling Continuity Check

‘ Home H Save HSaveAs...‘

Figure 1. Method parameters

Click the Instrument tab.



Method Development

8 Set the parameters as shown in Figure 2.

9

“» MicroLab

User: User

Info  Type Instrument Libraries Search Custom Fields Repors

Spectral Range (cm-1): 4000 to 650 [ Full

Background Scans: [32 ]

Sampe Scans

Resolution (cm-1): |4 v Zero Fill Factor: |None
Apodization: HappGenzel Phase Correct: |Mertz

Sampling Technology: | <Any type> ~ [ Set Method Gain

222
Sampling Subtype: | <Any type> 24

Detector Type: | <Any type> ~
[ store GP'S Data
[ Require GPS Data
* To edit items on this tab, the user must have Developer role nghts

Figure 2. Instrument parameters

Click Save As and save the method with a descriptive file name. We used
Hand_Sanitizer_data_collect for this example.

5.2 Measure the standard samples

NOTE The following instructions use ethanol as example but can equally be applied for isopropanol.

To measure the standard samples:

o g A WN =

Start MicroLab PC.

Click Methods.

Select the previously created data collection only method.
Click Activate.

Click Start on the Home screen.

When prompted, clean the crystal.

Use an extra-low lint, non-abrasive wipe and a suitable solvent, such as acetone, ethanol or
isopropyl alcohol. See the Agilent Cary 630 FTIR User’s Guide for details on cleaning.

Ensure no solvent residue is present on the crystal before proceeding.
Click Next.

A “crystal check” and “background collect” are performed.



5.3

Method Development

8 Click Next on the “Sampling Screen” when it is displayed.
9 When prompted, enter a descriptive Sample ID.

We used 0%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, and pure ethanol standard solutions in
this example and the same concentrations when repeated for the isopropanol standards.
10 Place a small volume of the standard sample onto the ATR crystal.

The liquid should cover the ATR crystal.

Ensure there is enough sample to prevent evaporation from affecting the measurement. Do not
add too much sample.

Figure 3. Sample placed on the ATR crystal

11 Click Next.

12 Clean the ATR crystal with a cloth or wipe. See the Agilent Cary 630 FTIR User’s Guide for
details on cleaning.

13 Click Done.
14 Repeat Steps 6-14 until all standard samples are measured.

In order to minimize cross contamination effects, it is good practice to start with the lowest
concentration standard before moving the next highest concentration standard, and so on.

15 Click Home.

Create a quantification model

1 Open Microlab Quant.
2 Click Start New Model.
3 Select the recorded spectra of the standard samples.



Method Development

Results File Selection

0 items selected

Starting Folder:
CAUsers\Public\DocumentsiAgilent\MicroLab!Results\

Std_Sample_0%_Ethanal_2020-06-22T12-08-34.32r Resolution = 4, Zera Fill Factor = None, Phase Comection = Merz, Apodization = Happ-Genzel
Sid_Sample_10%_Ethanol-06-22T12-03-35.82r Resolution = 4, Zero Fill Factor = None, Phase Correction = Mertz, Apodization = Happ-Genzel
Std_Sample_20%_Ethanol-06-22T12-03-57.22r Resolution = 4, Zero Fill Factor = None, Phase Correction = Mertz, Apodization = Happ-Genze!
Sid_Sample_30%_Ethanol_2020-06-22T12-04-20.a2r Resolution = 4, Zero Fill Factor = None, Phase Correction = Meriz, Apodization = Happ-Genzel
Std_Sample_40%_Ethanol_2020-06-22T12-04-48.22r Resolution = 4, Zero Fill Factor = None, Priase Comection = Mertz, Apadization = Happ-Genzel
Sid_Sample_50%_Ethanol_2020-06-22T12-05-08.a2r Resolution = 4, Zero Fill Factor = None, Phase Correction = Meriz, Apodization = Happ-Genzel
Std_Sample_60%_Ethanol_2020-06-22T12-05-36.a2r Resolution = 4, Zero Fill Factor = None, Phase Comection = Mertz, Apadization = Happ-Genzel
Sid_Sample_70%_Ethanol_2020-06-22T12-06-10.a2r Resolution = 4, Zero Fill Factor = None, Phase Correction = Meriz, Apodization = Happ-Genzel
Std_Sample_80%_Ethanol_2020-06-22T12-06-34.a2r Resolution = 4, Zero Fill Factor = None, Phase Comection = Mertz, Apadization = Happ-Genzel
Sid_Sample_90%_Ethano|_2820-06-22T12-07-42.22r Resolution = 4, Zero Fill Factor = None, Phase Comection = Meriz, Apodization = Happ-Genzel

Std_Sample_pure_Ethancl_2020-06-22T11-59-58.a2r Resolution = 4, Zero Fill Factor = None, Phase Correction = Mertz, Apodization = Happ-Genze!

‘ Home ‘ ‘CIearSeIections ‘ Refresh ‘ ‘ Collapse All ‘ ‘ N Next == ‘

Figure 4. Selecting the previously measured standard sample spectra
4 Click Next.
5 Enter the actual concentration of the standard samples. The samples can appear in any order.

We used 0%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, and pure ethanol standard solutions in
this example.

6 Select Simple Beer's Law from the “Quant Algorithm” drop-down menu.

nt Technologies

Standards List

Quant Algorithm : Simple Beer's Law

Simple Beer's Law

Classical Least Squares (CLS)
b std_Sample 0% Bt |nverse Least Squares (ILS)

Std_Sampie_10% _Ethanol Remove

Is Collected? | Standard Name

Std_Sample_20% _Etharol

Std_Sample_30%_Ethanol

3

Std_Sample_40%_Ethanol

Std_Sample_50% _Ethanol

3

Std_Sample_60%_Ethanol

Std_Sampie_70% _Ethanol

3

Remave
Remove

Std_Sample_80%_Ethanol

3

Std_Sample_30%_Ethanol

CFE RN ERNEERERE
7
3
2

g
3

Std_Sample_pure_Ethanol

Select Results
Files

Figure 5. Selecting the quant algorithm

7 Click Next.

10



Method Development

8 Zoomin the region between 1300 cm™ and 800 cm™.

To do this, drag a box around the region while pressing the left mouse button.

. The Measure|of Confidence Agilent Technologies

Model Data & Define Peaks

Predicted VS Actual

06 R-Squared: 0.00000  Add Peak Definitions

035 -

Predicted

04 -

Sy \ f Actual

02 -
Standards

o1 1 W\ . i f ::dm Display | oo it File
% i = H Model? in Plot?
Std_Sample_60%_Ethanol_2020-06-22112-05-36.
Std_Sample_70% Ethanol_2020-06-22T12-06-10,
Std_Sample_80%_Ethanel_2020-06-22T12-06-34
Std_Sample_90%_Ethanel_2020-06-22T12-07-42.

0
1
400
I ! [] Force Through Origin »
>

Peak Definitions
PeakD  Type Peak Position Start  Peak Position End Baseline Start Baseline End R2 Value  Include in Model?

0 2500 2000

‘Mudel Evaluation| ‘ Save ‘ ‘ Finalize Model

Figure 6. Zooming into the 1300 cm™ and 800 cm™ region

9 Drag and then release the M (Peak Area) icon onto the peak you want to use for
quantification.

UESELTRE RN 1y Agilent Technologies

Model Data & Define Peaks

Predicted VS Actual
R-Squared: 000000  Add Peak Definitions

Predicted

Actual

Standards

Include

Display

Py | Result File

in
Model?
Std_Sample_60%_Ethanol_2020-06-22T12-05-36
Std_Sample_70%_Ethanol 2020-06-22T12-06-10,
Std_Sample_80%_Ethanol_2020-06-22T12-06-34
Std_Sample_00%_Ethanol_2020-06-22T12-07-42.

I Ak 0] Force Through Origin | ¥/ st Somple pure Ethanol 2020-06:22711-55:58
>

Peak Definitions
PeaklD  Type Peak Position Start  Peak Position End Baseline Start Baseline End R2 Value  Include in Modsl?

1000

‘Model Evaluation ‘ Save ‘ ‘ Finalize Model

Figure 7. Drag and drop the Peak Area icon

NOTE e For ethanol: Use the double maximum around 1080 cm™ and 1045 cm

e Forisopropanol: Use the band with peaks around 1160 cm™, 1130 cm™ and 1105 cm’”

11



Method Development

Ethanol Isopropanol

05 -

04 -

03 -

02 -

0.1

1300 1200 1100 1000 900 800 1300 1200 1100 1000 900 200

Figure 8. Peak areas for ethanol and isopropanol

10 Adjust the left and right baseline points (A) and the left and right peak definition points (A) to
optimize the quantification model (maximize the R-Squared value). For a good calibration the
R-Squared value should be around 0.99.

Result File

Stel_Sample_60%_Ethanal_ 2020-06-22T12-05-36
Std_Sample_T0%_Ethansl_2020-06-22T12-06-10
Std_Sample_80% Ethanal_2020-06-22T12-06-34
Std_Sample_90%_Ethanol_2020-06-22T12-07-42
] Force Through Crigin

Peak ID  Type Peak Position Start  Peak Position End  Baseline Start R2 Value  Include in Model?
1 Arca 1,108.65 101353 i

3‘;";“’“" [Model E\raluaﬁon‘ ‘ Save ‘ ‘ Finalize Model ‘

Figure 9. Peak areas definition point optimization
11 Click Finalize Model when the optimization is done.

12 Click Save MLQuant Project/Model As and then save the model with a descriptive name. In this
example we used “Quant_Model_Ethanol”. When we repeated the procedures for Isopropanol
we used "Quant_Model_lsopropanol”.

13 Close the MicrolLab Quant application.
NOTE Repeat Sections 5.1, 5.2 and this section using isopropanol (or ethanol), if needed.

12



Method Development

5.4 Create a QC method for routine analysis of ethanol in hand
sanitizer

NOTE The following instructions use ethanol as example but can equally be applied for isopropanol.

To create a QC method:

o g A WN =

Start MicroLab PC or MicrolLab Lite.

Click Methods.

Select the data collection method created in Section 5.1.

Click Edit.

Click the Type tab.

Select Components from the "“Method Type” drop-down menu.

‘s MicroLab

User: User
Method: Hand_Sanitizer_data_collect

Info Type  Instrument Components Comp Reporting Custom Fields Recommend Reports

Method Type: | Components

Clean Scans : Threshold - |0.002

O Collect new Background on every Sample

@® Background Valid time limit - ‘60.0 ‘ ‘Minule(s) Vl

[ Clamp Max Y value - 5 Abs [0 Show Pre-Sample Alignment Check

Alignment Test : |<Spectrum Max=
Minimum Y Threshold : Abs
[ Show Sampling Continuity Check

‘ Home H Save HSaveAs...‘

Figure 10. Selecting the method type “Components”

7 Click the Components tab.
8 Click Add.
9 Enter the component name on the “Add Component” screen. In this example we used “Ethanol

Concentration”. When we repeated the procedures for Isopropanol we used “Isopropanol
Concentration”.

10 Select Quant Model from the “Calculation Type” drop-down menu.

Selecting Quant Model opens the “Select Quant Model” screen.

13
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Method Development

‘4 MicroLab

Add Component

Info Type  Instrument Ci Name: |Ethanol Ci

Name Calc. Type Calc. A (ocjation

Calculation Type: | Peak Height

Peak Height
Peak Start: Peak Height with Single Baseline
Peak Height with Dual Baseline
Baseline 1 Start Peak Area
I:PeakAreawnn Single Baseline
Baseline 2 Start: Peak Area with Dual Baseline
RIS Noise (Base1 region)
Scaling Peak Position (Center of Gravity)
[ Invert (1/value) Peak Ratio

Scale (xValue): el (+Value

Thresholds

Calc Value As: | Actual Value .« ToSelectaPercenttype, you must enter

at least a Critical High value.

Baseline 2 Stop

Figure 11. Selecting the calculation type “Quant Model”

11 Select the file type (*.mgm) from the File Name type drop-down menu to filter the list.

‘s MicroLab

Select Quant Model

Info Type Instumen oo o ewfolder
Name Calc. Type Calc [ ThisPC A Name -
J 3D Objects

Quant_Model_Ethanol

[ Desktop Quant_Model_Isopropanol

Decurments
¥ Downloads
D Music

[&] Pictures
[ Vvideos

%25 Windows (C)

v <

4 |« Public Documents 5 Agilent > Microlab » Models

v o £ Search Models
B m @
Date modified Type

6/22/20201240PM  MQM File
6/22/2020 3:35 PM MQM File

File name:

| [Agilent MicroLab Models (“me ]

Figure 12. Selecting the Quant model

12 Select the correct Quant model from the models previously created. In this example we used

“Quant_Model_Ethanol”.
13 Click Open.

14 Set the “Decimal Digits To Report” (e.g., “1") and the “Critical Low” (= the lower acceptance limit,

e.g., 60).

Agilent MicroLab Models (*.mgm)
Thermo Scientific Models (*.txt)
Eigen Vector Models (*xmi)
Other Models (")




Method Development

‘s MicroLab

User: User

Edit Component

info  Type Instrument Component Name: [Ethanol Concentration

Name G e Stop Baseline 2 St
alculation
Ethanol Concentration Qu

Calculation Type |Quam Wodel

Quant Model Name: |(]uam_Muds\_Elnanu\

Quant Start QuantStop: [ |

Scaling

[ Invert (1value) I Decimal Digits To Repart I
Scale (x Value). Oeel (- vae)

Marginal Low: Marginal High: l:l
Calc Value As: | Actual Value « ToSelectaPercenttype, you must enter

atleast a Critical High value.

Th

S —

-

Figure 13. Setting the number of decimal digits to report

15 Click OK.
16 Click Save As and save the method with a descriptive file name. In this example we used

“Hand_Sanitizer_Ethanol_Concentration”. When we repeated the procedures for Isopropanol we

used “Hand_Sanitizer_Isopropanol_Concentration”.

NOTE Repeat this section using isopropanol, if needed.

5.5

Running the Hand Sanitizer method to analyze samples

To run the method:
Start MicroLab PC.
Click Methods.
Select the previously created routine “Hand_Sanitizer_Ethanol_Concentration” method.
Click Activate.
Click Start on the Home screen.
When prompted, clean the crystal. See the Cary 630 FTIR User's Guide for instructions.
Click Next.
A “crystal check” and “background collect” are performed.
Click Next on the “Sampling Screen” when it is displayed.
9 When prompted, enter a descriptive Sample ID.
10 Place a small volume of the sample onto the ATR crystal.
The liquid should cover the ATR crystal.

N o a b N =

o

Ensure there is enough sample to prevent evaporation from affecting the measurement. Do not

add too much sample.

15



Method Development

11 Click Next.
12 Review the result.

2 MicrcLab

anol 55%-self-made_2020-06-23T17-49-41

Low Threshold High Threshold

Figure 14. Example ethanol results

13 Clean the crystal. See the Cary 630 FTIR User’s Guide for instructions.
14 Click Done.
15 Click Next to continue with the next sample or Home if you have finished the analysis.

NOTE Repeat this section using isopropanal, if needed.

16



6.1

NOTE

Create One Method to Identify and Quantify Ethanol
and Isopropanol in Hand Sanitizer

The methods created in Chapter 5 can be used to quantify the ethanol and isopropanol level in
hand sanitizers.

The spectra below of ethanol and isopropanol show some significant spectral differences in the
fingerprint region.

Bands used for quantification

N LA Ethanol il I=a
E— -~ — ™ - Bands used for identification

|

|

I

Isopropanol ;

|“I

4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm™)

Figure 15. Ethanol and isopropanol bands used for quantification and identification

These differences can be used to distinguish between ethanol and isopropanol-based hand
sanitizers. The use of another Quant model allows the analyst to create a single MicroLab method
that automatically identifies the alcohol and applies the correct quantification model.

The steps involved are:
e Create a Quant model for ethanol and isopropanol differentiation
o Create one method that includes ethanol and isopropanol differentiation and quantification
«  Create a new method from the existing ethanol method
e Add the isopropanol quantification component
» Add the identification of ethanol and isopropanol components
«  Edit the reporting for the different analysis outcomes
e Runthe method

Create a Quant model for ethanol and isopropanol
differentiation

Before starting the procedure below you must have completed Sections 5.1, 5.2 and 5.3 for both
ethanol and isopropanol and Section 5.4 for ethanol.

To create a Quant model that includes both alcohol spectra:
1 Start MicroLab Quant.
2 Click Start New Model.

17
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Create One Method to Identify and Quantify Ethanol and Isopropanol in Hand Sanitizer

3 Select the two spectra of the pure alcohols.
Click Next.

5 Enter “100" as the concentration of the pure isopropanol and “0” as the concentration of the

pure ethanol.

6 Select Simple Beer's Law as the “Quant Algorithm” from the drop-down menu.

I
Simple Beer's Law

~{ Simple Beer's Law —
Classical Least Squares (CLS)
i Inverse Least Squares (ILS)

7 Click Next.
8 Zoom in the region between 1300 cm™ and 800 cm™.

To do this, drag a box around the region while pressing the left mouse button.

9 Click to select the isopropanol trace.

|
10 Drag and then release the wM\-@« (Peak Height) icon onto the peak around 950 cm™.

The Meafsure|of Confidence [

Agilent Technologies

Model Data & Define Peaks

Predicted VS Actual

R-Squared: 0.00000  Add Peak Definitions

Predicted

Actual

| Standards

Display
inPloty | ResultFile
lodel?

1300 1200 1100 1000

1 b | I h [] Force Through Origin

Peak Definitions

PeaklD  Type Pealk Position Start Peak Position End Baseline Start Baseline End R2 Value Include in Model?

‘Model Evalualionl ‘ Save

‘ Finalize Model |

Figure 16. Isopropanol peak definition selection
11 Optimize the baseline start and end position (4.
12 Select the ethanol trace by clicking on the trace.

M

13 Drag the "= icon onto the peak around 879 cm™.




Create One Method to Identify and Quantify Ethanol and Isopropanol in Hand Sanitizer

Model Data & Define Peaks

Predicted VS Actual

R-Squarad: 1.00000
120

Predicted

Standards
Include
in
Maodel?

Display

el ResultFile

1 Std_Sample_pure_lsoprapanal 2020-06-22T12-15-0
A

1300 1200 1100 1000 800

_I _! [ Force Through Origin ﬁ
<

Pealk Definitions
Peak D  Type Peak Position Start  Peak Position End Baseline Start Baseline End R2 Value  Include in Model?

1 Height 24851 0.00 1,00079 89456 1.00000

Select Model

‘ Loos ‘ ‘ Plot

‘ ‘Model Evaluation ‘ Save ‘ ‘ Finalize Model

Figure 17. Ethanol peak definition selection

14 Optimize the baseline start and end position (4.

15 Click the & (Peak IDs to be Ratioed) icon and select Peak ID 1 as the “Numerator” and Peak
ID 2 as the “Denominator”.

AL EERTNTEY o5 Agilent Technologies

Model Data & Define Peaks

Predicted VS Actual
R-Squared: 1.00000
120

80
60

100
40

Predicted

B Select Peak IDs to be Ratioed

Peak ID for Denominatar: 2 v

iscperanD\_ZUZU-06-22TTZ-1 5-0)

L

1200 1100 1000 200

I ! [] Force Through Grigin @‘
» <

Peak Definitions

Peak D Type Peak Position Start Peak Position End Baseline Start Baseline End R2 Value Include in Model?

1 Height 948561 000 998.93 91133 100000
2 Height 87965 0.00 91651 84821 100000 O

‘ Home ‘ ‘ Sele(;kl::odel ‘ ‘Model Evaluation ‘ Save ‘ ‘Finallze Model

Figure 18. Selecting the Peak IDs to be ratioed
16 Click OK.
17 Select Include in Model in the “Ratio 1/2" row of the "Peak Definitions” table.

19
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Create One Method to Identify and Quantify Ethanol and Isopropanol in Hand Sanitizer

Predicted

[standarde
Include .
] Display ;i
in in Plot? Racult File

Model?

[ 5td_Sample_pure_lsoprapanal_2020-06-22T12-15-0

400

& M [] Force Through Crigin

Peak Definitions
Peak D Type Peak Position Start | Peak Position End  Baseline Start Baseline End B2 Value  Include in Madel?

>

2 Height 87965 000 91651 B4821 1.00000 = | Delete |
3 Ratio (1/2) 000 000 000 000 100000 m | Delee |

‘ ‘seb‘;'m‘"“d’" |Mode| Evaluaﬁnn‘ | Save ‘ ‘Finﬂl’maModaI‘

Figure 19. Including the ratio 1/2 in the model
18 Click Model Evaluation.

19 Click the Independent Set tab.
20 Click Add Files.

Theicueof Contieee

Cross Validation | Independent Set

Sample Name Concentration Predicted Remove Sample Predicted VS Actual

0 01 02 03 04 05 06 0.7 08 09 1

1. Add results files by clicking the 'Add Files’ button; 2. Enter the

in the table above; 3. Calculate and display the Model results by

‘ Add Files." ’i PredICt ‘ Total Standard Error. 0 R-Squared: O

Figure 20. Adding results to the model for evaluation

21 Select all standard ethanol and isopropanol spectra.

22 Click Open.

23 Click Predict. You do not need to change the concentrations.
24 Review the values in the “Predicted” column.
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Create One Method to Identify and Quantify Ethanol and Isopropanol in Hand Sanitizer

Cross Validation P Set

Sample Name Concentration Predicted ~ || Predicted VS Actual

Std_Sarmp'e 0% _Ethana! | 0 0.0812475143327127

S5td_Sampie_0% Isoprop | O D.0838770426970915

Std_Sample_10% Ethanc | © 0.443608840056027

Std_Samnpie_10% lsopeo O 0.260225236057147

St_Sarmple_20% Etrare | O 0.0235242013225851

Std_Sarmple_20% lscprer O 0458510501947806

Sta_Sampie_30% Etnanc | O 0.0139665195933395

Std_Sample_30% Jsopro: | © 0870402385501 386

Sta_Sampie_40%_Ethanc O 000772270561364433

Std_Samnple_40% Isopre | O 1.36924992270448

Std_Sampie_50%_Ethanc | O 000306336362T98888

Std_Sample_30%_lsopro, O 2346067444T1466

Std_Sample_60% Ethanc 0 0.00178581597225428

soe

. . -
1. Add results files by clicking the "Add in the table above; 3. Calculate and display the Model results by
clicking the 'Predict’ button.

| Add Files... | | Total Standard Error: 4794 R-Squared:  -30129.002

Figure 21. Predicted versus actual values

Note the highest value for any ethanol standard and the lowest value for any isopropanol standard
(ignore the 0% standards). These values will be used later in this procedure.

25 Click Back.
26 Click Finalize Model.

27 Click Save MLQuant Project/Model As and save with a descriptive file name. In this example,
the file was saved as Quant_Method_Ethanol_vs_Isopropanol.

28 Close MicrolLab Quant.

Create one method for ethanol and isopropanol differentiation
and quantification

The following section outlines how to create a method that identifies whether a hand sanitizer
sample contains ethanol or isopropanol and automatically calculates the alcohol content based on
the identified alcohol type. This method will use the Quant model developed in Section 6.7 to
determine the type of alcohol and use the Quant models for ethanol and isopropanol developed in
Section 5.3 to quantify the level of alcohol.

To do this you:

e Create a new method

e Add the components

e Edit the reporting for the different analysis outcomes
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Create a new method

To create a new method:

a b~ WON =

N o

Start MicroLab PC or MicroLab Lite.

Click Methods.

Select the "Hand_Sanitizer_Ethanol_Concentration “ method for ethanol created in Section 5.4.
Click Edit.

Click Save as and save with a descriptive name. In this example we used
“Hand_Sanitizer_ldentification_Quantification”. The currently open method closes.

Select the new method from the list.
Click Edit.

Add the components to the method

Add the isopropanol quantification component to the method

To add a new component for isopropanol quantification:

1

a b~ WODN

(<))

Click the Components tab.

Click Add.

Enter the component name “Isopropanol Concentration” on the “Add Component” screen.
Select Quant Model from the “Calculation Type” drop-down menu. See Figure 11 on Page 14.

Select the file type (*.mgm) from the File Name type drop-down menu to filter the list. See Figure
12 on Page 14.

Select the Quant_Model_lsopropanol previously created.
Click Open.

Set the “Decimal Digits To Report” (e.g. “1") and the “Critical Low” (= the lower acceptance limit,
e.g. 60).

Add the identification components to the method

Add the ethanol identification component

o g b WON =

10
11

12

Click the Components tab.

Click Add.

Enter the component name ‘Sample contains “Ethanol”.

Select Quant Model from the “Calculation Type” drop-down menu.

Select the file type (*.mgm) from the File Name type drop-down menu to filter the list.

Select the Quant model Quant_Method_Ethanol_vs_lsopropanol previously created in Section
6.1.

Enter 2 in the “Decimal Digits To Report” field.

Find the highest value of the ethanol standards in the Predicted column in the Quant model and
note it down. See Figure 21 and Step 24 in the section “Create a Quant model for ethanol and
isopropanol differentiation” for more information.

Find the the lowest value of the isopropanol standards in the Predicted column in the Quant
model and note it down. Ignore the 0% standards.

Choose a value sitting evenly between these two values.

Enter that value in the “Critical High” field of the Edit Component screen. We chose 0.1 for this
example. See Figure 22.

Click OK.
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‘~ MicroLab

|

Name Calcilation ne 1 Stop Baseline
Ethanol Concentration Calculation Type: | Quant Model ~| i
Isopropanol Concentratior

Sample contains “"Ethanol Quant Model Name: [Ouam_Madel_Emznal_vs_ | ]

Quant Start: Quant Stop: I:l

Info Type  Instrument Component Name: |Sample contains “Ethanol”

Scaling

[ Invert (1Value) Decimal Digits To Report:
Scale (x Value): offset(+valuey[ |

P
Marginal Low: i ligh- N
TP R T CrR—

Calc Value As: | Actual Value « To Select a Percent type, you must enter
. atleast a Critical High value.

OK | cancel |
=

Figure 22. Entering the critical high value for ethanol indentification

Add the isopropanol identification component

1

a b WN

=)}

Click the Components tab.
Click Add.
Enter the component name ‘Sample contains “Isopropanol”.

Select Quant Model from the “Calculation Type” drop-down menu.

Select the file type (*.mgm) from the File Name type drop-down menu to filter the list. See Figure
12 on Page 14.

Select the Quant model previously created in Section 6.1.
Enter 2 in the “Decimal Digits To Report” field.

Enter the same value entered in Step 10 in the “Add the ethanol identification component”
section into the “Critical Low” field. We chose 0.1 for this example. See Figure 23 on Page 24.

Click OK.
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ol ab
r User
) -
HhEge Il ¢ Component x
Info  Type Instrument Component Name: [Sample contains “Isopropanol” ~]
Name Calculation 1 Stop Baseline -
Ethanol Concentration Calculation Type:  Quant Model ~|
Isopropanol Concentration
Sample contains "Ethanol” Quant Model Name: |Quant_Mode|_Ethanol_vs_lsoprapanal 1B
Quant Start Quantstop: ||
Scaling
1 invert (1nvalue) Dedimal Digits To Report
Scale (cvalue) ofsetcevaney ]
Thresholds
Marginal Low: MarginalHigh: |
Criical Low: (0.1 citicatbign: |
. S
CaloValueAs: |Actual Valus | ToSelecta Percent iype, you must enter
Remove | atleasta Critical High value

o

M8

Figure 23. Isopropanol identification component parameters

Edit the reporting for the different analysis outcomes

In the following section logic rules are used to ensure the ethanol concentration is only reported
when the “Sample contains “Ethanol” component result is below the “Critical High” value. The same
approach is used for the isopropanol concentration reporting.

Edit the “Ethanol Concentration” reporting

1 Click the Comp Reporting tab.

2 Select the component named “Ethanol Concentration”
3 Click Edit.

s MicroLab

ethod: Hand_Sanitizer_ldentification_Quantification

Info  Type Instrument Components Comp Reporting Custom Fields Recommend Reports

Display? ReportAs Name Group Condition(s) Custom Text
Ethanol Concentration Ethanol Concentration
Isopropancl Concentration Isopropanol Concentration
Sample contains "Ethanol” Sample contains "Ethanol"
Sample contains "Isopropancl’ Sample contains “Isopropanol”

Figure 24. Comp reporting editing for Ethanol Concentration
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4 Select Sample contains “Ethanol” in the “Component / Diagnostic” drop down menu on the “Edit
Component Reporting Condition” screen.

+ MicroLab

Edit Companent Reporting Condition

Component: |Elhanul [
Group: |Elhinul ‘Concentration
(To create & new group, just type the new name as the Group name)

Infa Type

Display? ReportAs Nal Report As:
Value Etf @ Value
Value Iso| O Custom Text:
Value Sal
Value gal  Component or Diagnostic Test

Ethanol Concentration
Isopropanal Concentration

Sample
. |[amy_comp]
[all_comp]
- | [diag_energy]
[diag_laser]
[diag_battery]
[diag_current]

Figure 25. Selecting the Component/Diagnostic option
5 Click Add.

The “Condition” phrase “Sample contains “Ethanol” is Good" is created.

‘s MicroLab

dit Component Reporting Condition

Component: ‘E(hmol Concentration

T Group: {Exhannl Concentration
L (To create a new group, just type the new name s the Grous name)
isplay? ReportAs Nal Report As:
Valve  Eth © Value
Value Iso| O Custom Text:
Value Sal
Value g3 Component or Diagnestic Test
Component / Diagnostic: | Sampls contains “Ethanol”
Test State:  [JNOT | Good

Value

POEN [an ][ o
[*Sample contains “Ethanol™ is Good

Cendition:

Figure 26. Sample contains “Ethanol” is Good message created

6 Click OK.
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Edit the “Isopropanol Concentration” reporting
1 Select the component Isopropanol Concentration.
2 Click Edit.

3 Select Sample contains “Isopropanol” in the “Component / Diagnostic” drop down menu on the
“Edit Component Reporting Condition” screen.

Click Add.
5 Click OK.

Edit the “Ethanol Identification” reporting
1 Select the component Sample contains “Ethanol”.

2 Click Edit.
3 Enter “Alcohol” in the “Group” field
4  Enter “The sample contains ETHANOL" into the “Custom Text" field.
5 Select Sample contains “Ethanol” in the “Component/Diagnostic” drop-down menu.
2 MicroLab
Edit Component Reporting Condition
Component: [Sample contains "Ethanol”
fnfo Type Instrumer; e ‘?[:::r’l::eanaw group, just type the new name as the Group name)
Display? ReportAs Nal Report As: :
Value Eth O Value hanol™ is Good
Value Iso| @ Custom Text: The sample contains ETHANOL ypropanol™ is Goj
Value Sal
Value Sal e = Vil
Component / Diagnostic: | Sample contains "Ethanol”
—=
Value
AND OR
Condition
"Sample contains "Ethanol™ is Good
[
Methods
Figure 27. Editing the ethanol identification reporting parameters
6 Click Add.
7 Click OK.

Edit the “Isopropanol Identification” reporting

1 Select the component Sample contains “Isopropanol”.

2 Click Edit.

3 Enter "Alcohol:” in the “Group” field

4 Enter “The sample contains ISOPROPANOL" into the “Custom Text” field.

5 Select Sample contains “Isopropanol” in the “Component/Diagnostic” drop-down menu.
6 Click Add.
7 Click OK.
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8 Onthe "Comp Reporting” tab ensure that the tick box in the “Display?” column is active for all
components. See Figure 28.

9 Click Save.

‘s MicroLab

ethod: Hand_Sanitizer_ldentification_Quantification

Instrument Components Comp Reporting  Custom Fields Recommend Reports

Name Group Condition(s)

Ethanol Concentration Ethanol Concentration "Sample contains "Ethanol™ is Good

Isopropancl Concentration Isopropanol Concentration "Sample contains “Isopropanal™ is Goo
Custom Text Sample contains "Ethanol” Alcohol: "Sample contains "Ethanol™ is Good
Custom Text Sample contains "lsopropanol”  Alcohol: "Sample contains "lsopropanol™ is Gooy

Methods

Figure 28. Editing the isopropanol identification reporting parameters

6.3 Running the Method

To start a new analysis using the method:
1 Start MicroLab PC

2 Click Methods.

3 Select the method created just created for ethanol and isopropanol differentiation and
quantification. In this example we use “Hand_Sanitizer_ldentification_Quantification”.

4  Click Activate.
5 Click Start.
6 Follow the instruction on the screen

The method identifies the type and level of alcohol present in the sample.
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~ MicroLab

ndent_Sample_Ethanol_75%_2020-06-23T17-46-54

-~ MicroLab

ependent_Sample_Isopropanol_55%_2020-06-23T18-09-

Value Low Threshold High Threshold
761
01

Low Threshold High Threshold

01

| Data |
| “Handiing "

Figure 29. Example results
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