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Chromatographic methods are crucial for separating and analyzing complex mixtures
of compounds. Method development is a laborious and time-consuming process
where chromatographers must maintain a fine balance between achieving the best
resolution between peaks (especially the critical pairs) and doing so with the shortest
runtime. Increased collaboration across facilities and partners (i.e., CxOs) for all
analytical laboratories means that labs frequently transfer methods.

Method transfer involves adapting a method to a different chromatography
system—this could be different equipment within the same lab, or equipment within
a different lab (i.e., CxO). Method transfer can occur at several stages during
research and development, and variability in instrument-to-instrument performance

is common.

To ensure successful method transfer between labs, the method must perform
consistently, and the results should be replicable. This requires a thorough
understanding of the cause and effect of varying parameters. Typically, analytical
labs use manual processes to determine the cause of differences in chromatographic
separations. However, these processes are time-consuming and require expert
knowledge of the method parameters, software, and processes. To overcome these
challenges, a workflow using ACD/Labs’ Method Selection Suite software has been

developed in collaboration with the Separation Science SME team at Pfizer.
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The Evolution of Method Transfer at Pfizer

Before transferring methods between internal groups and partner laboratories,
project teams must assess analytical methods against variations in method
parameters and understand the impact on chromatographic separation.

Traditionally, this involved a combination of digital simulation and practical
experimentation to adjust various parameters and observe the outcome. This was a
laborious, time-intensive process, taking up to several days of investigation and
experimentation with frequent back-and-forth between partners.

To address this challenge, Pfizer’'s method development team developed a workflow
using Method Selection Suite software. The Separation SME team manually adjusted
parameters by a small, deliberate variation from the center point, to create
simulations of methods for the different combinations of parameters using the LC
Simulator tool. This approach generated a series of chromatograms to showcase
possible variations (i.e., resolution, overlapping peaks), all within the separation
requirements, and provide insight into the method conditions to relay to the
receiving lab. Although effective, this process was still laborious and time-consuming
(taking up to a full day) and required expert knowledge of the software and

processes.

The simulated methods workflow in LC Simulator, however, laid the foundation for a
new process to determine the method that most closely matches the original
method conditions and parameters. ACD/Labs and the Separation SME team
collaborated to create a feature within Method Selection Suite to vary method
parameters. This vary method parameters tool replaces the manual effort of the
separation scientist to run adjusted parameters through the software with a few
button clicks. Methods are automatically generated for all possible combinations of
parameter variations—enabling seamless method transfer without impacting

method performance.

Efficient, Automated Method Transfer Using Method
Development Software
Slight deviations from method conditions can significantly impact chromatographic

separations. Methods are developed and reported to partners to ensure that small

variations in conditions upon transfer do not impact critical attributes like resolution.
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Automatically Generate Methods for All Combination Variations

The vary method parameters tool allows the parameters of a developed method to
be varied by specified amounts and automatically generates methods for each
possible combination of variations. Parameters can be adjusted, and methods
simulated either one at a time or simultaneously. The resulting chromatograms can
highlight the highest variation expected under given parameters and conditions and
warn the project team of the risks.

& Table of Methods
Suit. Gradient Temp., °C  Stop Time Min.... = RunTime MeanRs Equi-Rs Crit. Pair

09913 | 6-7B (26 min) 23 281 285 9.87 451 11.53 1,5
+ 0.9913 | 6-7B (26 min) 23 281 2.85 9.87 451 11.53 1,5
= 6-7B (26 min} 2,3
0.9055 | 6-TB (256 min) 20 281 2.45 10.51 4.58 11.86 1,5
T 06311 | 4-7B (26 min) 20 281 1.55 14.4% 464 1781 3,6
x 0 8-TB (256 min) 20 281 1.18 72T 4.53 7.85 6,5
0 8-TB (26 min) 26 281 0.38 6.59 4.51 11.25 56
0 8-7B (26 min) 23 281 0.35 6.91 4.45 9.58 6,5
0 4-TB (25 min) 23 281 0.08 1357 423 20.86 6,3
a% 0 4-TB (25 min) 258 281 0.05 12.71 421 2029 6,2

Figure 1. The vary method parameters window provides information on the number of
methods generated based on the input variations.

The created methods with chromatographic information, metadata, and method
details can be visualized within the software (as separate documents or combined as
a series) and shared with partners.

Ensure Quality and Robustness

Variations in parameters can influence chromatographic behavior to different
extents. Using the feature to vary method parameters allows the chromatographers
to predict chromatographic behavior within specified bounds—ensuring the

replication of methods in different labs while maintaining quality and control.

The success of method transfer depends on the intended application of the method
and which parameters (edge of failure of the resolution map, critical parameters, or
impactful instrument parameters such as pump type or dwell volume) are of interest.
To ensure adequate control of methods, it is essential to identify critical parameters
that significantly impact the chromatographic output (i.e., peak shift, resolution
selectivity alteration, etc.). Using the vary method parameters tool,
chromatographers understand the impact method parameters have on the resulting
chromatogram. This helps them determine whether anomalies between transferred

methods result from the variation of one or a combination of certain method critical
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parameters, allowing prompt implementation of corrective actions, or factors
beyond their scope, thus preventing unnecessary experimentation. Understanding

how parameters influence the method’s quality is crucial for saving time and

preventing method failure during transfer.

Deeper Insight into Methods with Visualization Tools

Method Selection Suite software provides deeper insight into the method
development process through visualization of chromatograms and resolution maps,
helping separation scientists to quickly observe differences between experimental
and predicted methods. Overlay of chromatograms helps scientists to identify
variations and pinpoint the specific parameter or combination of parameters

responsible. Armed with this knowledge, scientists can address specific problems

and/or implement appropriate control measures.

Temp, 'C  StopTme  Min
b 281 295

in)
5808 (41 min)
161678 (1 min | 46 134 013 480

5.808 (11 min) . 134 005 3

Mn.Rs | 1.68 (5, 6 pesks)
RunTee | S.96mn
MoK | 085 (1peak)
peakN | 1
Name | Chorogenic Adé
® | 248mn

Wth | 0,16 mn
&

PreRePostRs | /299
PlateN | 3008

Fiow Rate | 1.5 mijmn
SohventUsed | 8.19m
Pressure
Average Pate N | 5378

Column Name | Luna C15
Length | 150m
Dameter | 0.46cn
Partcle Sze | Smicons
Desd Twe | 1.333min

Owel Tme | 0,767 min |
viosie Phase & £ i
Mable Phase B i ! /

0
Sutabity | EXEEEN 0 51828 (4min) “ 61 01 [0 BT
0

127 (3] (Y TR TR AR T R W o s A
=

Taie  Regghsion
AnTime offoss TS
987

Gradert | Geat Edbor
Edbor | Fies o

e A

...............................................................................................................

Figure 2. Visualization of experimental and predicted chromatograms.

These visualization tools include resolution maps with a “center point” which helps

identify optimal separation conditions and ensure maximal method robustness,

where the resolution is least affected by parameter variations.
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Figure 3. An example of a resolution map with the center point for the highlighted
method displayed. The Table of Methods and chromatogram for the highlighted
method are also shown.

Integrated Data Management for Easy Data Accessibility

and Collaboration

Differences in hardware (columns, detectors, chromatographic systems), especially
between different instrument vendors, cause variability in instrument-to-instrument
method performance. Method Selection Suite software integrates different systems,
regardless of vendor or location, enabling consistency of methods across various
setups.

At Pfizer, different types of analytical data from many instruments are stored within
an Enterprise database on the cloud. The data, in the Spectrus file format, can be
processed and analyzed in the software. Processed chromatograms from Empower,
methods (original and varied parameters), metadata, structures, retention time, etc.,
are automatically added to the easily searchable and accessible database. Following
this, customized reports can be generated to communicate the information to the
project team and receiving analyst. Clean and clear reporting facilitates more
effective communication and collaboration between internal colleagues and partner

organizations, streamlining the sharing of knowledge, experiences, and method
challenges.

3D

ACD/Labs



PAGE 6 | ACD/LABS [ADVANCED CHEMISTRY DEVELOPMENT, INC.]

Maintain Control, Consistency, and Reproducibility of
Methods

Successful method transfer requires the method to be robust and reproducible and
to preserve its analytical performance metrics such as accuracy and quality, across
diverse lab environments and over time. The vary method parameters tool within
Method Selection Suite software helps method developers identify the most robust
starting method and develop a deeper understanding of critical method parameters.
Teams can leverage this knowledge when migrating methods to partner labs, to

account for and control potential variations in parameters.

The vary method parameters tool helps users confidently approach chromatographic
method transfer—saving time and resources, enhancing their understanding of
chromatographic quality for finer control over methods, and streamlining
communication between the developer, project team, and receiving partners.
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