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Expanded Software Features

Introduction and Background Verification

The development and optimization of a Liquid Library Drugs of Abuse (DoA) — over 300+ analytes
Chromatography (LC) method can be time consuming and \ . Per- and polyfluoroalkyl substances (PFAS)
. . . . ) Expansion Cannabinoids
costly. Often this requires several steps including literature
research, column selection, method scouting, development, . UV detection
and optimization. To mitigate the burden of sacrificing * A Slintmle gtraddienftl_gondition andd~ 33 Mobile phase composition
_ _ : analytes outside of library compounds an Mobile phase additives
Instrument-uptime, reduce cost, and to save time and ST different lots of Raptor Biphenyl 50 x 3.0 Parameter 2 ParticlePTypeS:fu”y A —
materials, an instrument-free software modeling tool was ge L. (rjnm,|2-7 um <:tC_>Iunr1yn-t Data was used to Expansion superficially porous particles (SPP)
. . " evelop correctuon ractors. . -
developed. This software modeling tool enables users to Use a different column vEek | Isocratic analysis support
select compounds from a comprehensive database and Cllilk;rr]aelrnScI:%rllléi:?irgr:na{tr:al g * Mult-step optimization
model separations In real-time. It maintains critical pair y bui . . .
. L uild L anauages English, Italian, French, German, Spanish,
resolution by adjusting parameters such as column guag Portuguese, Dutch, Chinese, Japanese

dimensions, mobile phase compositions, gradient profiles,
Instrument/system effects, and other variables.

« Raptor Biphenyl 50 x 2.1 mm, 2.7 um
column, data used for modeler

J
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Evaluation

adjustments and correction factors. . i
Moved to the next step once retention EP2 8327 Bonditions CE;‘pe”“:e“ta‘ T
times were in agreement. Force C18 50 x 2.1 mm, 1.8 pm romatogram
Pro EZLC Ghromatogram Modeics 1.Simple gradient supplied by modeler
: St h 5. 2.Different flow rates holding temperature LTI Mothanol
age <. and gradient constant Tul 1 g 2
' 3.Different temperatures holding flow rate Water, 5 mM ammonium
Use different flow rates, [ e perature g m O I L
temperatures, and 4.Different gradient slope while holding I Vethano! L
gradient slopes flow rate and temperature constant EZ o mumin R S S T R
compared to initial .Repeat steps 1 - 4 on a Raptor LC/Ms .
== “ Iibrary collection and Biphenyl 100 x 3.0 mm, 2.7 pym Colury g Chro;;oegram T "
\\ build Tl Time (min) (%) B ] u,nu ‘u\ )
8 \ 0.00 20 i, "l | y’( 1’1;’ 22\ 232;.
6.00 95 ; te MO [y N
/ ‘ \ ' M ||
6.01 20 | )\ \J \. | “\ LU
e Re-ran full set of data using both - 20 0.00 1.00 2.00 300 4,00 5,00 6.00 700
stationary phases (C18 & Biphenyl), multi-
step gradients (shallow, step gradients, Peak Compound Synonym | XPerimental Modeler Difference
. oo and isocratic hold), used multiple column _ t(min) | t(min) | (sec)
Due to the number of parameters in LC, the initial software dimensions, mobile phases (ACN and 1 Perfluorobutanoic acid PFBA 1.82 174 | 4.80
. . . . L (,j diff p ( OC 2 Perfluoropentanoic acid PFPeA 3.07 3.01 3.60
ouild focused on only six variables with additional levers to Stage 3: SOl B IEEN EMIFSFEIIES (0 3 Perfluoro-1-butanesulfonic acia PFBS 325 | 823 | 1.0
dded at a later date. T bust tool. ' 60 °C and a 45 °C verification run). 4 1H, 1H, 2H, 2H-perfluorohexane sulfonic acid 4:2 FTS 3.79 3.75 2.40
€ added at a later date. 10 ensure a robust tool, Tocus was LN ial=Naalele IV 1o0- ° Library created results were used to 5 Perfluorohexanoic acid PFHxA 3.84 3.80 | 2.40
3|aced on the most used Variab|es Of LC method h d d | compare modeler to validation 6 Perfluoro-1-pentanesulfonic acid PFPes 3.92 3.89 1.80
I 7 Perfluoroheptanoic acid PFHpA 4.36 4.32 2.40
metho SAVS opment experiments.
development: t()()l 8 Perfluoro-1-hexanesulfonic acid PFHXS 4.40 4.36 2.40
. . 9 1H, 1H, 2H, 2H-perfluorooctane sulfonic acid 6:2 FTS 4.72 4.72 0.00
= Column Chemistries 10 Perfluorooctanoic acid PFOA 4.75 4.72 1.80
. . 11 Perfluoro-1-heptanesulfonic acid PFHpS 4.75 4.73 1.20
u CO|Umn D|menS|OnS and LengthS 12 Perfluorononanoic acid PFENA 5.05 5.05 0.00
. g 13 Perfluoro-1-octanesulfonic acid PFOS 5.05 5.05 0.00
" Organlc MOdIflerS 14 1H, 1H, 2H, 2H-perfluorodecane sulfonic acid 8:2 FTS 5.29 5.34 3.00
- 15 Perfluoro-1-nonanesulfonic acid PENS 5.30 5.32 1.20
- Gradlent Slopes 16 Perfluorodecanoic acid PFDA 5.30 5.32 1.20
= Column Temperatures BT e reisano aid e oA T a5 T ase T Tao
19 Perfluoro-1-decanesulfonic acid PFDS 5.53 5.55 1.20
. . 20 | N-ethylperfluoro-1-octanesulfonamidoacetic acid | NEtFOSAA 5.54 5.57 1.80
] Val I d atl O n 21 Perfluorododecanoic acid PFDoA 5.71 5.76 3.00
B u | I d 22 Perfluoro-1-octanesulfonamide FOSA 5.75 5.65 6.00
. . . - : 23 Perfluorotrid ic acid PFTrA 5.89 5.91 1.20
To determine sustainability and transferability to different > S I e ——or SETron e on s T 130
Prior to collecting library data, lot check tests were instrument platforms, a new set of compounds were used
completed on three separate lots of both Raptor Biphenyl along with the following:

. . ] ] Raptor ARC-18 150 x 4.6 mm, Experimental
and Raptor C18 (50 x 2.1 mm, 2.7 um). Retention time data = Stationary Phases: Raptor Biphenyl 2.7 um and Raptor 27 m Chromatogram
was collected using a set of nine compounds, referred to as C18 2.7 ym g Acstonitie .

Py " . Inj. Vol. 5uL 13
meld compounds’, that span the chromatographic space = Column Dimensions: 50 x 2.1 mm, 50 x 3.0 mm, and et 4 o o iy
Tables | and IlI). These compounds were later analyzed formate, 0.1% formic acid
;Ion side each )new collectedplibrar to ensure a matg/h to 100 x 2.1 mm W-E_ e
the l:?ase library. With all three lots |>|/1 agreement, the base " Temperature: 40 °C (Note: both 50 x 2.1 mm also A Chromatogram
. Y- d ’ analyzed at 35 °C and 50 °C) UVivis @ 226 nm e
library was created. _ _ _ p— \ (TN
= Mobile Phases: ACN and MeOH , with 0.1% Formic [ T
. Time (min) (%) B Il I N |'“'| |
ACId 0.00 - || Il |U‘| |‘| H |‘| ‘||| ||||I |||‘ |||||||I|| ‘I|| |‘|
. T JUL WU U J l'-\ .Jl \ AWA. l't ) \
Raptor Biphenyl 50 x 2.1 mm, 2.7 um, 0.4 mL/min - . - :
Lot Number: 190134E 200415P 201001P " Gradients: = “ Exporimental | Modeted | Difference
_ Time (min.) Time (min.) Time (min.) Gradient 1- Gradient 2: Isocratic Gradient 3: Peak Compound Synonym t. (min) t. (min) (sec)
trans-3-Hydroxycotinine 0.41 0.39 0.41 Linear Hold Multistep 1 Cannabidivarinic acid CBDVA 1.49 1.52 1.80
Diphennydraming 316 348 350 Tme %8 Tme % Tme o . —Tr 7o or |3
Methaaualone 4:19 4:26 4:30 0.00 5 0.00 6 0.00 7 4 Cannabigerolic acid CBGA 2.12 2.12 0.00
Phenazepam 4.65 4.72 4.76 10.00 08 1.00 6 1.00 30 2 %a””abb‘gé?mll ggg ;g; ;-jf g-gg
. annapidio . . .
Norke.tamme 2.00 2.06 2407 10.01 5 10.00 99 5.00 45 7 Tetrahydrocannabivarin THCV 2.53 2.62 5.40
Levetiracetam 1.19 1.25 1.28 1200 5 10.01 6 8.00 30 8 | Tetrahydrocannabivarinic acid THCVA 3.14 3.23 5.40
JWH-073 7.10 7.24 7.24 ' ' ' 9 Cannabinol CBN 3.33 3.45 7.20
i i . ) 12.00 6 10.00 95 10 Cannabinolic acid CBNA 3.91 4.01 6.00
Table I: Retention time data for three unique lots of Raptor Biphenyl 10.01 v 11 A9-Tetrahydrocannabinol A9-THC 411 4.30 11.40
: 12 A8-Tetrahydrocannabinol A8-THC 4.24 4.45 12.60
12.00 7 13 Cannabicyclol CBL 4.83 5.07 14.40
Raptor C18 50 x 2.1 mm, 2.7 um, 0.8 mL/min 14 - thnnabiChE)ane — TI—CI:CBAC\:A 5-25 :'jg 1513-28
: . 15 etrahydrocannabinolic aci - 5. . .
T?rig?(%nzig) Tﬁgi‘rﬁﬁ) Tﬁig‘l((rﬁﬁ) Performance targets for data collection: 6 Cannabichromenic acid CBCA 5.87 6.07 12.00
_ 8-;‘5‘ 8-:1%;‘ 8-?1);‘ 1. Retention time comparison between modele(c):l and Results show the virtual tool surpasses performance
1.53 1.48 1.48 experimental runs cannot exceed more than 50% of a targets, indicating it can be used to develop methods
= Le = standard MRM window (+15 seconds) or no more than quickly and accurately with improved turnaround times,
- 10% of the analytical run time. offer an on-demand consultative user experience, and
0.73 0.70 0.70 | _ |
23461 g\;:g ggg 2. Data is easily normalized from column-to-column provide a greener solution for method development_

variability and different instrument platforms.
Table Il: Retention time data for three unique lots of Raptor C18 FUtU e WO I k

Validation Results

The base library consisted of 50 compounds plus the meld " Library Expansions

compounds. Retention times were collected using three Of the 14 variables analyzed, 704 data points were * Analytes -

different gradient conditions and three different collected. Only 13 compounds exceeded the target of +15 * Column Chemistries |
temperatures. After the base library was created, second window. . Solv_ents - E E
approximately 180 drugs of abuse (DoA) were Pass Rate (%) * Mobile Phase Additives ]
systematically added to the database. To account for the 18 = New Libraries

separation of isobars and to generate the optimal points « Pesticides

per peak during instrument analysis, compounds were ‘ = Within target window « Mycotoxins

divided into small groups of approximately 30 compounds » Additional Languages

iIncluding meld compounds. Retention times were collected = Outside target window

| » Parameter Expansions EZ.restek.com
and added to the base library.
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