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Introduction

The Flexar UHPLC Time Saver Method Calculator is tool that will help you migrate your
conventional high performance liguid chromatography method (HPLC) into a fast, ultra high
performance liquid chromatography method (UHPLC). Benefits of UHPLC include
significantly shorter analysis times as well as reduced solvent consumption. The tool will
translate gradient as well as isocratic methods.

This tool is written under the assumption that identical stationary phase and mobile phases
are used for the HPLC method as well as the UHPLC method. This tool is designed solely to
provide estimates. PerkinElmer does not guarantee any level of performance improvement
or monetary savings. Improvements in analysis time and solvent consumption may vary
from customer to customer. Some functions such as printing and showing the gradation
profile plots require that macros are enabled. For instruction on how to enable macros see
Appendix 1.

To start the translation of your HPLC method into a UHPLC method you have to specify the
settings of the Reference Analysis, i.e. the method you run today. Use the sliders and fill out
the correct information in the light blue text-boxes to start converting your methods.

Overview of the tool

The calculator consists of two sections. In the left section, you specify the settings and
parameters of your current HPLC method. In the right section, you specify the UHPLC
column dimensions and the tool calculates the settings for the new UHPLC method.
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Step by step guide
Step 1 — Enter the column used for the reference analysis

The first step is to specify the column dimensions of your current HPLC method (Reference

analysis).

Original method - Conventional HPLC

a. Specify the column inner diameter in
Reference Analysis Parameters P y

mm by moving the slider to the
appropriate value.

Enter column dimensions used for Reference Analysis

b. Specify the particle size in um.

columniu. 480 mm[g | A
Particlesize 200 pm (<] M c. Specify the column length in cm.
Columnlzngth 1000 rm { &

Step 2 — Enter settings used with Reference Analysis

In the second step you specify additional settings of the reference analysis.

Enter settings used with Reference Analysis

Resolution factor, R, 2 Cptiongl
Injected volume: 10.00 L
Elaw rate: 1.00  |mL/min
Pressure: 1200 |psi

a. Inthe “Resolution factor, Rs” box you can specify the chromatographic resolution
between two peaks (if you have two components eluting close together and you
want a certain resolution between these two peaks).

The entry in this field is optional.

This tool will calculate the theoretical resolution you will obtain with the column you
specified for the new UHPLC method. The resolution between two peaks will depend
on the particle size and on the column length.

Tip:

If you find that your conventional HPLC method gives you a typical resolution of 2.0
between a critical pair of peaks, and the transferred UHPLC method gives you a
resolution of 1.8, you can increase the length of the UHPLC column or reduce the
particle size of the stationary phase in the UHPLC column to improve the resolution.
Remember that the analysis time is proportional to the column length.
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b.

In the “Injected volume” field, enter the injection volume you use today.
The tool will suggest a new injection volume for the UHPLC method based on the
volume of the UHPLC column.

Specify the flow rate in mL/min for your current HPLC method. The tool calculates a
new flow rate suitable for your UHPLC method.

Siopt 1.8um

Tip:

According to chromatographic theory (see VanDeemter plot above) there is an
optimal mobile phase flow (u opt). For typical HPLC columns with particle size of 5
um, the optimal flow is about 1 mL/min. The optimal flow will depend on the particle
size(the smaller the particle size the wider the range of the optimal flow.) Thus, it is
usually possible to increase the flow rate to speed up the analysis without a
significant decrease in chromatographic resolution.

Specify the pressure in psi for your current HPLC method and the tool will calculate
the corresponding expected pressure for the UHPLC method. This entry is optional.
The back pressure in the system will depend on column length and the particle size.
If the calculated expected UHPLC pressure is too high, you can shorten the column or
increase the particle size. The calculation of the pressure is an estimate and will also
depend on factors such as mobile phase composition and temperature.
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Step 3 — Enter the gradient

In the third step you specify the gradient of your current HPLC method.

Frter the pradient

{For isocratic - fill out Step 1only)
Step ng_tion wn “B
{min}

0 {(Equilibration) 5 100
Step 1 2 100
Step 2 5 50 50
Step 3 5 20 a0
Step 4 5 20 80
Step &
Step 6

Analysis time  17.00 min
Cycle time  22.00 g
Solvent consumption  44.00 mL

Show Plots| Hide Plots

Display or hide the gradient profile plots

Picasc

cnagic

The step “0 (Equillibration)” is the column conditioning step and is not a part of the run
time. It is, however, a part of the overall analysis cycle time.

Enter your settings for the column conditioning step — the duration in minutes and the
mobile phase composition as % A.

Isocratic run

For an isocratic run fill out the “Step 1” only and do not enter values in the other steps.
You do not normally need to have an “0 (Equillibration)” step.

Gradient run

In the field “Step 1” to “Step 6” enter your current gradient. The time that you enter in
minutes is the duration time of that step. For each step you also need to specify the
mobile phase composition in % mobile phase A.

Example 1:

Step 1 2 100 |
Step 2 5 50 50

The gradient between Step 1 and 2 will change the mobile phase composition from 100
% A to 50 % A in 5 minutes (the duration of step 2).
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Example 2:

Step 3 5 20

Step 1 5 20

a0

To hold the mobile phase compositions at a certain value for a specified time, follow the

example above. The mobile phase composition will not change between Step 3 and 4.

Since the duration of step 4 is 5 minutes, this is how long the mobile phase composition

will remain constant.

You can chose to display the gradient profile to see a graphical representation of your

gradient by clicking “Show plots”.

Show Plots| Hide Plots |

Dizplayor hide the gradient profile plots
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Note: You need to have macros enabled for this function to work. See Appendix 1 for a

guide on how to enable macros.

The tool will also calculate the analysis time and the cycle time (analysis time +

equilibration time) in minutes of your current method. The solvent consumption in mL

per cycle is also calculated.

Analysis tima  17.00 min
cycle time  22.00 min

solvent consumption  22.00 mL

© 2009 PerkinElmer, Inc. All rights reserved.



Step 4 — Select UHPLC column

In the fourth and final step of your method translation you need to specify the column
dimensions of your UHPLC column — the new fast LC method.

Transferred method - UHPLC

New Analysis Parameters

Select UHPLC column:
|0ther - Specify dimensions below E]

Or specify dimensions: Volves used
UHPLC Column 1.0. 210 mm
UHPLC Particle size 1.80 pm

UHPLC Column length 500 com
Clear

You can select a predefined PerkinElImer Brownlee HRes column from the drop down list or
enter the column dimensions manually. If you enter the column dimensions manually, these
values will override the values for the selected predefined Brownlee HRes column. You can
always see which values for the column dimension are being used for the calculation under
“Values used” — see below.

Transferred method - UHPLC
New Analysis Parameters
Select UHPLU column:
|0ther - Specify dimensions below E]

Or specify dimensions: aives used
UHPLC Column 1.0 210 pm
Ul IPLC Particle siza 1.90 pm
UHPLC Column length 500 cm
Clear]

You can use the “Clear” button to clear the manual entries.
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Transferred method

New Settings

If you have completed step 1 through 4 you have now converted your conventional HPLC
method to a fast UHPLC method. These new settings are described below.

Mew resolution factor, R". 228

Mew injectionvolume:  1.04 gl
New flow rate:  0-35  mL/min
**NewPressure: 10933 psi

The “New resolution factor, R”,” is the estimated resolution for the UHPLC column you have
specified. This value will depend on the “Original resolution” which you specify in Step 2 and
the column length and particle size of your UHPLC column. Choosing a longer column and/or
smaller particles will increase the resolution.

The “New injection volume” is the calculated suggested injection volume for the UHPLC
method. This value will depend on the injection volume in the original HPLC method and the
column dimensions of the UHPLC method.

The “New flow rate” is the calculated suggested flow rate of the UHPLC method. This value
will depend on the flow rate of the original HPLC method and the column dimensions of the
column selected for the UHPLC method.

The “**New Pressure” is the calculated estimated pressure for the UHPLC method. The
calculation depends on the pressure specified for the original HPLC method specified in Step
2 and the column length and particle size of the UHPLC column.
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New UHPLC Gradient

Mew UHPLC gradient

0 (Equilibration)] 1.0 100 0
Step 1 fiket:] 100 0
Step 2 095 50 50
Step 3 1.0 20 30
Step 4 1.0 20 20
Step 5
Step §
Analysis time 3.23 min 13.77 min saved
Cycle time  4.18 min 17.82 min saved
solvent consumption  2.29 mL 19.71 mL zaved

In the window above you see the calculated new UHPLC gradient. The Flexar UHPLC
calculator translates the gradient volumes of the original HPLC method to the new UHPLC

method. The gradient will depend on the original HPLC gradient and the volume of the
UHPLC column.

The calculated UHPLC method analysis time and cycle time is displayed as well as the
solvent consumption per analysis cycle.

Analysis time 3.23 win
cydle Lime 418 min
2.29 mL

13.77 min caved
17.82 min saved
19.71mL savad '

Solvent consumption

The gain in both analysis time and cycle time as well as the reduction in solvent

consumption for the new UHPLC method compared to the original HPLC method is also
displayed to the left.

Anzlysis time  9.22 min

cycle time 418 min

13.77 min savad
17.82 min saved
19.71 mL saved

solvent consumption  2.29 mL
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Savings

In the window below you see the summary of the calculations and the gain in analysis time
and the reduction in solvent consumption when you migrate your method from
conventional HPLC to the new UHPLC method.

Gain: 5.3 timesfaster
Savings: 9.6 timesless solvent
Save 90 % solvent

In this example the new UHPLC analysis is 5.3 times faster than your current HPLC method.
The new UHPLC method consumes 9.6 times less solvent than your current HPLC method
and you save 90% of your solvent.

Print report [\:éa

When you are happy with the translation of your current HPLC method to the new UHPLC
method you can choose to print a report by clicking the print icon.

Help &)
Clicking the ?-icon will open this document.
Further optimization

This tool has been designed to make the migration from conventional HPLC to UHPLC more
convenient. The calculated values will provide a good starting point for your new UHPLC
method but further optimization may improve the analysis even more. By increasing the
mobile phase flow to a higher value than the calculated/suggested value for the new UHPLC
method, the analysis times and cycle times can be reduced. Selecting a longer column will
improve the chromatographic resolution, while a shorter column will speed up the analysis
even further.
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Appendix 1

1. Installation/set up

This tool does not require any installation. It does require that Microsoft® Excel® (version
95/2003 or 2007) is installed on the computer you want to use for this tool.

1.2 About macros

This tool utilizes Excel macros for certain operations such as show/hide the gradient profiles
and the print preview function.

To utilize the full functionality of the tool and to enable these functions, you need to allow
macros being run for this application. The tool will work fine without macros enabled with
the exception of the functions mentioned above. The procedure to enable macros in Excel
will depend upon which version of Excel you use. Below is a guide on how to enable macros
for different versions of Excel. Please check which version of Excel you are running and read
the corresponding instructions below. Additional information on macros and security
settings can be found in the Help section in Excel.

1.3 To enable macros in Excel 95/2003

When you open the tool in Excel 95 or 2003. Excel will recognize that the document utilizes
macros and the following dialog box is displayed:

Security Warning §|

"FMUHPLE calculator 16 MMod beta 1.9 02.xls" contains macros,

Macros may contain viruses, It is usually safe to disable macros, but if the macros are
legitimate, you might lose some functionality,

[ Disable Macros ] [ Enable Macros ] l Maore Info ]

Since the tool utilizes Excel macros, you will get a Security Warning. This is normal and
applies to all documents with macros enabled. To enable macros for this document, click
“Enable Macros”.

- You should now have full access to all functionalities of the tool.
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1.3.1 Still got problems with macros in Excel 95/2003?

Excel 95/2003 can handle the macro security differently depending on your local security

4

settings. To check your security settings, click “tools” select “Macro” and click “Security...”.

The following window appears:

Security

| Security Lavel || Trusted Publishers

() wery High, Only macros installed in frusted locations will be allowed o run, All
other signed and unsigned macros are disabled.

() High. Only signed macros from trusted sources will be allowed to run, Unsigned
macros are automatically disabled.

[@ Mediurn, You can choose whether or not 1o run potentially unsafe macros,

() Low (not recommended), You are not protected from potentially unsafe
macros, Use this setting only if you have virus scanning software installed, or
you have checked the safety of all documents you open.

[ oK ] [ Cancel

Make sure you have selected “Medium” and click “OK”.

You may have to restart Excel and re-open the tool to apply the changes. Then follow the
instructions at section 1.3 above.

2 I © 2009 PerkinElmer, Inc. All rights reserved. I



1.4 To enable macros in Excel 2007

When you open the tool in Excel 2007, the following screen appears:

H ) "] B
Hame Insert Page Layout Formulas Data Review View
Cut Wi =
& cu Lrial g~ ==
: t': 53 Copy :
aste r s . ===
- JFormatPainter |B £ O “— |+ -L l |_ L
Clipboard F} Font T Alignment
@ Security Warning Macros have been disabled. Optians..
| 684 - Qe
A |B|C| D E F_ eises H | sl
vl
3 , )
4 Flexar UHPLC (
5 PerkinEimer’ A method converter tool for easy migration
: For the Better
o

Since the tool utilizes Excel macros you will get a Security Warning. This is normal and
applies to all documents with macros enabled.

@ Security Warning Macros have been disabled,

By clicking the “Options...” button illustrated above the following window appears.

-

Microsoft Office Security Options @

@ Security Alert - Macro

Macro
Macros have been disabled, Macros might contain viruses or other security hazards, Do
not enable this content unless you trust the source of this file,

Warning: It is not possible to determine that this content came from a
trustworthy source. You should leave this content disabled unless the
content provides critical functionality and you trust its source.

Mare information

File Path: C:\...cel templates\LC to Fast LCVPRIVWHPLC calculator J8 Mod beta 1.6.xlsm

() Help protect me from unknown content {recommended)

EE

Open the Trust Center I O ] [ Cancel ]

To enable macros for the tool, select “Enable this content” and click “OK”.

- You should now have full access to all functionalities of the tool.
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1.4.1 Still got problems with macros in Excel 20077

Excel 2007 handles the macro security differently depending on your local security settings.

To check your security settings, click the “Office” button:

- ™ s
Home Insert Page Layout Formulas Data Revie

And click “Excel options” at the bottom of the menu list:

| l 2] Excel Optionsl K Exit Excel

The following window appears:

R
3 Change th mast popular aptions in Excel
Tep aptions tor woring wit Exel
| i Tooions on seledtion
¢ Rl
. seseriptions in Saeentios |
andt 1 grquences: | St Cuigm Lints..
oy Fant -
1w
F | Homt view -
3 3
Perionaliae your cony of Micresa Office
ter name: | Bjorkiund, lonas
Shesse the languages you want b use with Micresott Oftiee: [ Langusge Settings...
[ o% ] el |

Click “Trust Center” and the following screen appears:
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Excel Ohi'inh§

Papular
L @ Help keep your documents safe and your computer secure and healthy,
Formulas
Praofing Protecting your privacy
Save Microsoft cares about your privacy. For more information about how Microsoft Office Excel helps to pratect your privacy,
please see the privacy statements,
Advanced .
Show the Microsoft Office Excel privacy statement
Customize Microsaft Office Online privacy statement
Customer Experience Improvement Program
Add-Ins
irustcenter || Security & more
Besetnies Learn more about protecting your privacy and security fram Microsoft Office Online,

Microsaft Windows Security Center
Micrasoft Trustwarthy Computing

Microsoft Dffice Excel Trust Center

The Trust Center contains security and privacy settings. These settings help keep your computer
secure. We recommend that you do not change these settings.

Click “Trust Center Settings” to display the following screen:

Trust Center

Trusted Publishers Mescio Settings

Trusted Locations

Far macros in documents not in & trusted location:

Add-ins

ActiveX Settings

cro Settings: (O Enable all macros (not recommended; potentially dangerous code can run)

WesitigeiBar Developer Macro Settings

External Content
2 Trust access to the VBA project object model

Privacy Options

Select “Macro Settings” in the left column and inspect the Macro settings. Excel sets
“disable all macros with notification” by default. This means you will see the “Security
Warning” message whenever you open a document that contains a macro.

‘ @ Security Warning Macros have been disabled, Options..

The macros will be disabled until you enable them.

5 I © 2009 PerkinElmer, Inc. All rights reserved. I



Make sure the “Disable all macros with notification” is selected and click “OK”.

You may have to restart Excel and re-open the tool to apply the changes. Then follow the
instructions at section 1.4 above.
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