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Outline

« Simplify sample handling: Thermo Scientific™ Virtuoso™ Vial
|dentification System

« SPE sample preparation using Thermo Scientific™ SOLA
Cartridges and Plates and Thermo Scientific™ SOLAu plates

» Thermo Scientific™ Accucore™ and Thermo Scientific™
Accucore™ Vanquish™ UHPLC columns
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Why vial identification?
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Current Method

Thermo Scientific Virtuoso
Vial Identification System

} Unreliable labeling process

* Adhesive labels aren’t permanent or tolerant
of common solvents
* Hand marking isn't permanent

—— } Removes manual labeling, nearly eliminating labeling errors

} Temporary, hand written labels

» Time creating and affixing adhesive labels

S _ o e } Improves data accuracy by providing reliable identification
* Smudges, smears and illegibility with hand written labels
} lelted.space for mfo.rmatlon Or_' the via === | User-defined, customizable template provides more detail
e Especially the case with hand written labels
} Time spent creating temporary labels
e Hand labeling with log book Zo== | System frees resources for revenue generating activities




No smudge, no smear, no question

Virtuoso Vial Identification System

 Create customizable vial identification directly on vial
* Increase vial labelling through-put up to 8 times
* Improves confidence in data by removing labelling errors




Integrated into Chromeleon 7.2 for Vanquish UHPLC system

1.Click "print vials" in context menu

Cut

Copy

Paste

Rename

Delete

Delete Raw Data...

Print Report...
Export...

Convert to Chromeleon Processing

-

", PnntVials

Read-Only
Send To..

Show Data Audit Trail...

Properties...

2 Select layout template click OK

« Send to Vial Printer

Fort Tengiate: | Templae Exarmple 3
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3.Walk to a Virtuoso
system
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Allowing 5 easy steps

4. Select sequence from list, hit OK




ThermoFisher
SCIENTIFIC

SPE sample preparation using
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Solid Phase Extraction

» Column chromatography technique

 Solid media (sorbent)

e Liquid phase including analyte(s) and matrix

» Preferential interaction analyte(s)

» Based on difference in physicochemical
properties of;
* Analyte(s)
* Matrix




SPE choice

* Base material: polymer, silica, carbon
* Format: 96 well plates, cartridges, QUEChERS, on-line, MEPS
 Selectivity options

* Reversed phase Hydrophobic phases

* Normal phase Hydrophilic phases

 lon exchange Electrostatic attraction (+ < -)

* Mixed mode Hydrophobic & ionic retention

* Hypercarb N
 Products: SOLA, SOLAY, Retain, Servo +/Servo, \\ “-“‘\ \‘

Verify, QUEChERS

10 ThermoFisher



Classic Layout of SPE cartridge

-%

HDPE frits

Sorbent material

+

Ol M Corvidge

O M3 Coviage
ORS" HUB Cortiage

O B Covidge

Polypropylene cartridge/plate

Frits keep the sorbent material in place in the cartridge
they perform no other function

11



Which could lead to issues such as

Frits keep the sorbent material in place in the cartridge

-$ they perform no other function
-

C ] ( ] [ ] [ |
HDPE frits
QL A

Sorbent material g N /. e N T
g g g g IIIIIIIIII Chanh/eling N ©C NN 7
: &2 B B
E £ E ¥

POIYDTODYIBFIG cartn‘dgeiplate Flow through Packing inconsistency
Less consistency and less reproducible results
12 ThermoFisher



SOLA SPE — what is the difference?

HDPE powder
4

Polymeric material

L AL B

Polypropylene cartridge/plate

SOLA is a solid single unit with integrated frit material
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SOLA SPE - offering consistency and reproducibility

SOLA is a solid single unit with integrated frit material

HDPE powder = ] 0 = = ] )

e

Polymeric material

No voiding

Polypropylene cartridge/plate

No channeling Reproducible packing time after time

More consistency and more reproducible results

14 ThermoFisher



SOLA — reproducibllity
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Reproducibility in Plasma
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Less solvent / higher sensitivity

1007 — S0LA
100.00%+ N T - 90 4 Competitor i)
£0.00% @1
50.00% Significantly higher recovery % ;E i n I
g levels are achieved with SOLA s ] | ll I
g 40.00%1 products at an elution volume 2% f '.J- |
T 20.00%- I T I of 150pL for caffeine, 5 07 | N ¥4
< 0.00% 1= [ hydrocortisone and & 30 1 // |
' 1oLl | 200 2500 carhamazepine compared to 20 1 |\ NS N
-20.00%- competitor loose-packed SPE 10 »J.' - . IV N
products. 0 — — ——— — + —
Elution Volume 0.0 1.0 20 30 4.0 50 6.0 T0
Time {Minutes)
SoLA [ Compstitor () || Compstitor (i) ! — - .
Dichloromethane extract comparison: SOLA products versus competitor (i)
Hydrocortisone
Integrating the frit material reduces hold SOLA’s unigue production removes
up volume allowing reproducible elution impurities from frit material and
in lower volumes than conventional sorbent

loose-packed SPE
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SOLAu for Micro Elution SPE

 Bioanalyitcal processes are being driven towards:
» Higher efficacy/potency drugs - increased sensitivity requirements
* Lower sample/elution volumes <100uL of sample
 High levels of reproducibility with low failure rates
 Large/volatile molecule stability (Biopharma)
 High throughput efficient workflows

« Micro elution - deliver on these requirements:
* Provides increased sensitivity (due to pre-concentration on plate)
* Able to process low volume samples (25uL)

* Reduces adsorption and solvation issues associated with large
molecules

* 96 well formats (amenable to high throughput automation)

17 ThermoFisher



SOLAu Based on Unigue SOLA SPE Design

[
SOLAy is a solid single unit with integrated frit material

HDPE powder
4

Polymeric matenal

Fewer failures
Poypropyiens plat Improved reproducibility
Improved throughput and efficiency

18 ThermoFisher



Further Advantages of SOLAU

1:1 dilution Conventional
with 4% H,PO, scale SPE
Problem;
- - # improvement in assay
sensitivity required
40 pg/mL 20 pg/mL 500 pL 40 pg/mL
500 pL sample elution
1:10 dilution Conventional Drv down
with 4% HsPO, scale SPE Y
Option 1; introduce
— — — —> —=> additional steps with
associated issues
40 pg/mL 20 pg/mL 500 pL 40 pg/mL Re-con 800 pg/mL
500 pL sample elution in 25 uL
1:1 dilution

with 4% H,PO, SOLAu

Option 2; SOLAu provides
U - U # — - U twenty fold increase in
sample concentration

40 pgimL 20 pg/mL 25 L soopgm.  Without changes to workflow

500 pL sample elution

Less Handling and Increased Concentration

19 ThermoFisher



Results of SOLAU clean-up and concentration

Intensity
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Comparison of Niflumic acid extracted with 10 mg SOLA WAX using 250 uL of sample and from SOLAY WAX

using 25 pL of sample. Both methods show equivalent assay performance.

ThermoFisher
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Development of LC particle design

Large, irregular particles Sum particles 3pm particles Sub-2pm particles

2>
Core-enhanced
Technology

Solid Core

Accucore columns & 15um
@ 80/‘&u
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Solid Core - particle layout

(|).5 LLm

== Parous Shel
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Developement of smaller particles

Advantage of Small Particles

= 15 —
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S 5 pum
= 10 - uopt :
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Increasing Flow Rate
o4 ThermoFisher



Effect of particle size distribution
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Core-Enhanced / Solid Core Technology

* Features
* More uniform particle sizing
 Better packing of particles
* Reduced pore depth
* Reduced mass transfer effects in mobile phase

* Benefits
* More efficient chromatography
 Allows the use of low pressure systems

« Competitive edge
 Bar for bar gives better separations than porous materials

26



Wide range of Accucore separation functionalities

e Accucore RP-MS * Accucore 150-C18

» Accucore Polar Premium * Accucore 150-C4

* Accucore C18 « Accucore 150-Amide-HILIC

» Accucore Phenyl-X

e Accucore C8 e Accucore XL C18

e Accucore C30 * Accucore XL C8

e Accucore aQ

« Accucore HILIC  NEW: Accucore Vanquish C18

 Accucore Urea-HILIC
« Accucore Phenyl-Hexyl
 Accucore PFP

97 ThermoFisher



Faster than fully porous 5um and 3um

'I SpLinjection Fully porous 5um, Method Transfer Calculator:
| r 150 x 4.6 mm .
| | www.thermoscientific.com/crc
Rs=264 | | I | AP =59 bar
| |r|
| | I| I |
I |'| | | I I = Gradient and flow rate:
I | | i .'l |'. I «Fully porous 5 pm 150 x 4.6 mm
e A J o\ B N TN 35_ 60 O/OB |n 100 min
1L injection AP =23 bar 1000 pl/min solventused 17 mL
Rs=1.64 ‘ *Fully porous 5 um, 100 x 2.1 mm
Ao . Fullyporous Sum, 35-60 %B in 6.7 min
AN N M\ 100X 2.1 mm )
e PV S a 210 pL/min solventused 2.4 mL
1uL injection _ *Fullyporous 3 pm, 100 x 2.1 mm
Rs =1.96 AP=97 bar 35— 60%B in 4.0 min
I 350 puL/min solventused 2.4 mL
ﬂ ” | |\ Fully porous 3um,
X J"'\J'lu_,"l._ | ) | 100X 2.1 mm * Accucore RP-MS 2.6 pm, 100 x 2.1 mm
T 35-60 %B in 3.5 min
Rs=2.50 TuLinjection AP=218bar 400 pL/min solventused 2.4 mL
1 H ” | | ACCUCORE 2.6pm,
\_JL" U )\ 100x 2.1 mm
o 1 2 3 4 5 6 7 8 9 10
Minutes

Reduced analysis time and solvent costs

ThermoFisher
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More sensitive than fully porous 5um and 3um

S/N = 169 5um, 100 x 2.1 mm
= Gradient and flow rate:
*5um, 100 x 2.1mm
35-60 %B in 6.7 min
N 210 pL/min
S/N = 368 *3um, 100 x 2.1mm
35-60 %B in 4.0 min
350 pL/min
*Accucore RP-MS 2.6pum, 100 x 2.1mm
A L J 3um, 100x 2.1 mm 35— 60 %B in 3.5 min
400 pL/min
S/N = 399
k ACCUCORE 2.6um,
\ u 100x2.1mm
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00

Minutes

Higher S/N ratios — detection and quantitation of
low level impurities

29 ThermoFisher



More peak capacity than fully porous 5um or 3um

L
E:1+(_g
n W

5um,100 x 2.1 mm

A

3um, 100 x 2.1 mm

DU

100x 2.1 mm

ACCUCORE 2.6pum,

0.0 0.5

1.0 15

Minutes

2.0 25

3.0

65—95%B in 2.1 min,
95% B for 0.4 min

= Gradient:

= Flow rate: 400 yL/min

180
160
140 -
120 ~
100

Normalised peak capacity
A O @
o O O

N
o
I

o
!

Accucore 2.6um

3um

5um

Higher peak capacity
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Lower backpressure than fully porous sub-2um

Sub2um, 100 x 2.1 mm
- Flow rate: 500 pL/min

* Mobile phase: A - Water; B — Acetonitrile

Accucore RP-MS 2.6 um, Sub 2 pm,
Accucore RP-MS 2.6um, 100x 2.1 mm 100x2.1mm
100x 2.1 mm
Maximum 171 338

pressure (bar)

m}UH

0.0 05 10 15 20 25
Minutes

Equivalent performance, lower pressure (50% lower)

31 ThermoFisher



Accucore application examples

Analysis of Intact Proteins on a : } ) ) 3
Thermo Scientific Accucore 150-C4 s Analysis of 2-aminobenzamide g
150 A Pore Diameter HPLC Column - Labeled Dexiran Ladder on a H
Solid Core nanolLC Column :
Analysis of Bovine Serum Albumin (BSA) :E.'
Protein Digest on a Thermo Scientific E
) Accucore 150-C18 150 A Pore Diameter E Fast, Quantitative SPE LC-MS/MS Analysis
P HPLC Column : Ky W of Montelukast in Human Plasma
s s
#Abshy Fems
T Analysis of 3 Nonsteroidal o 5
o o Anti-inflammatory Drugs Using a Solid dlad Analysis of Ibuprofen and Valerophenone H
= Core HPLC Column i | Using a Thermo Scientific Accucore XL g
e st e C18 4 pm HPLC Column H
Abs Ao -
This 2
p Separation of a Mixture of Vitamin K prin ] -
i Isomers Using a Solid Core HPLC Column Bl
| sy at Sub-ambient Temperature o z
A maof - - =
auzert] Figure 2 Representative chromatograms fo el 19 compounds toan  Kay High-Throughput Analysis of g
s T - w Dextromethorphan and Dextrorphan -
m:’ Qu_ﬂr_ﬂrtatl\fe Fore s :Zmiﬁﬂuu : Fdramerghane (223] bl Wirsizay Bripen Tharms Saba Sciactts, Surzem, Desntiw, UG g
Opioids, and The - e : “"]t i i
Koy Urine Without Hy| e - per
e - [PPSR b I e sco1
D e Vi, ey e, Saen = ‘[""“’“"’“ R b
Absl - 24m ©
A E = 400 4
”tg : ]iU SR TE L T By W 2
= m ':: [ Dihydrocodeine {242} T Ao 300
’“L aa o | z e G :
: Ky orcs % I P, e . [ R
1 Oplaies, nploids, metrboliies, sampls raparadion bauid oh " “ 28ym
(BALE], mass SpasOmalTy (ME], Toronsic Sminsingy > R =1 58 o2m o
Flgura 2: B o = - 3 e
T Daweiop 2 quantta foransio mathod 1o anatyss of o n - sttt °
and tholr Matanoliza N human uring Witholt e time-cons e %
ety S ) =3 - 00
Infroduction : ﬂ ‘:: T 010 o 050 o0 50 o.80 o.7o 080 050
sl of gl and opicid .: - Codeine 88 glururonide | Minubes.
sée done with a Byl sy e !m - Figure 3: Chromatogram for dextromethorphan (1) and dextrorphan (2)
peopemtio ncup te M bours Them 1] & acstyimorphine o3
‘e chiminums e bpdrolss mp by e - | pm
e — mwzussg e T - ‘ w Goprorporee
jy I | G
= R P IS
T TTEE Acoucors™ 2 column
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New 1.5 um column technologies

* Efficiency = better separations

20 - Accucore Vanquish UHPLC columns are
g * Accucore Vanquish 1.5 pm more efficient at optimum flow than
+ Accucore 2.6 pm .
16 1 + Fully porous sub-2 pym fully porous and 2.6 pum solid
14 - core columns. Efficiency is maintained
12 ¢ over a wider linear velocity range.
=
= 10
i 8 7 \“m
4 7 ’ o o * & ¢ ¢ ’
5 -
0 0.0 110 2I.O SI.O 4I.0 5T0 6I.0 710 8I.0
U (mm/s)
33 ThermoFisher



Why 1.5um provides: better separations

A Fully porous 1.7 um, 176 000 plates/m
L

A ~

A Accucore 2.6 um, 196 000 plates/m

U A Accucore Vanquish 1.5 um, 295 000 plates/m

-

2 175 2 2 2

34



Accucore Vanquish columns deliver: more results

Solid Core C18 2.6 um
100 x 2.1mm

Mobile phase &  water
Mobile phase B:  acetonitrile
Gradient: Accucore Vanguish C18 1.5 pm 100 = 2.1 mm

Time: {min) B
0 20
4 40
7 80
Solid core C18 2.6 pm 100 = 2.1 mm
Time (min) %B
0 20
6.9 40
12.1 80
% Flow Rate: Salid Core C18 2.6 um
. 100 = 21 mm = 380 pL/min
Accucore Vanquish C18 1.5 um Accucore Vanguish 5151.5 um
100 x 2.1mm 100 x 2.1 mm = 650 pL/min
Inj. Volume: 0.5 L
Temp.: 43°C
Detection: UV at 230 nm (015 rise time, 50 Hz)
Analytes: 1. Desethylatrazine 10. Diuron
l_ l’J— 2. Metoxuron 11. lsoproturon
3. Hexazinone 12. Metobromuron
4. Simazine 13. Metazachlor
00 10 20 al 40 50 6. 70 8.0 oo 100 5. Cyanazine 14. Sebuthylazin
Minutes 6. Methaberethiazuron 15. Propazine
. . . 7. Chlorotoluron 16. Terbuthylazine
Average increase in resolution of 24% 8. Arazie 17. Linuron
. i . 8. Monolinuron 18. Metolachlor
40% time saving and better separations
Average increase in peak capacity of 220%
ThermoFisher
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Accucore Vangquish columns - application examples

Abstract o
4,500,000
4,000,000
Koy Words
8,500,000 Viancueh, Accucoee, antitsobes, sulforarmedes, parcllans, macroldes
3,000,000 292,638 4
280,000 0o
2,500,000 260,000 - 3014 - Sulfadoxine - 2458
£ 2,000,000 2400007 " \Q\
S 2,000,000 R -
3 220,000 4 HaCO, =N NH,. 437 - Sulfulfadimett|
1,500,000 + 200,000 41
HsCO™ "N
180,000 4
1,000,000 -
o 160,000
500,000 4 § 140,000
oA 120,000 4
100,000 4
-500,000 T T T r T T 80,000
0.01 0.50 1.00 150 2.00 2.50 3.0
. 60,000
Time (min)
40,000
Figure 1: Overlaid selected-reaction monitoring chromatograms showing detection of 47 20,000
4 minute detection window .
-4,408 T T T T T T T
003 050 1.00 1.50 200 2.50 3.00 3.50

Rapid Screening Method for lllicit Drugs,
Using an Advanced Solid Core UHPLC

Column and UHPLC System with MS/MS
Detection

Derwkc Hilloack, Thenme Fsrer Soontilic, Fungom, L

Rapid Screening Method for Veterinary
Antibiotics Using an Advanced Solid Core
UHPLC Column and UHPLC System with

MS/MS Detection

Gordon Wikson and Dersk Hilbeck. Thermo Fsher Sowntie. Runcom. UK.

Figure 5: Selected-reaction monitoring chromatogram showing the chromatographic s

isomers

Time (min)

Rapid Separation of Eighteen Herbicides
Using Advanced UHPLC and Sub-2 pm
Solid Core Column Technologies

Kratna Kirktuen, Luies Parmrs, Daeni Filloack, Tharmo Faer Sciesilc, Funcom, UK

Koy Words
coucom Vangush, Vanguish UHFLC, pestioides, herbscades, rapad
‘separaton, hagh resolution

2.5

Accucore Vanguish UHPLC column

Time (min)

00 05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

Figure &: Chromatographic separation of 18 herbicides on a 2.6 pm selid core column {top) and the Accucore

Vanguish UHPLC column (bottom)
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Summary

* Virtuoso Vial Identification System
 Perfect for sample traceability
« Easy to use, without information loss

« SOLA & SOLAU cartridges and plates SPE solutions
* Fritless design, for optimized bed
* Minimized sample handling steps
* Highest recoveries and cleanliness

* Accucore & Accucore Vanquish UHPLC columns
» Core-enhanced or solid core technology
 UHPLC resolution and separation times
* New Accucore Vanquish to take full advantage of Vanquish 1500 bar

37 ThermoFisher



separatedbyexperience.com
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Chromatography Resource Center

MNews | ContactUs

Search For HPLC Troubleshoot Literature & Chromatography Tools

an Application Calculators an Issue Publications Catalog

arch ths Sie Q

Part of Thermo Fisher Scientific

variability consistency \1‘

EW
'\SIDLM plates - delivering Thermo

reproducible low volume
extractions, SCIENTIFIC

Everytime!

e

Our new Thermo Scientific
Chromatography Columns and
Consumables Catalog for 2014 -
2015 is now available

Order your copy today!

View or Download the
Online Version »

.o L3
Latest News
NEW Interactive Practical Guide to HILIC

ns, Method Development and

Troubleshooting

Separation of mAbs and ADCs with MAbPac
HIC-10 columns

Introducing Next Generation UHPLC Columns -
Accucore Vanguish UHPLC Columns deliver
better separations, more results and easier
Interactions.

More News »

Application Search

Visit our online application search for detailed
information on over 450 chromatography methods.

7 Search the Application Database

Chromatography Webinars

Register for the next webinar:

Next Generation UHPLC Technologies
Change the Landscape in LC

View our archived on-demand webinars

HPLC Method Development Calculator

Many chromatographers are considering

moving their current HPLC methods to newr !
columns geometries and particle sizes to =1
improve speed, resolution and/or sensitivity. ... 5 I

Learn More »
Gradient Method Transfer
Isocratic Method Transfer

LC Column Selection Tool

Virtuoso™ Vial Identification System

The Thermo Scientific™ Virtuoso™ Vial

Identification System is the most innovative =
device for ensuring sample identity and

sample security ever developed

Learn More »

SPE Product & Method Selection
Anywhere on Any Device

With our mobile-friendly tool

Simply answer the questions presented

and this tool will identify the part and generic
method needed.

& Click to launch

WebSeal™ Well Plate and Mat Selection Guide

Separated by Experience Newsletter

Subscribe to our Separated by Experience eNewsletter
and view back issues

Certificates of Analysis are Now
Available Online

Download SOLA SPE
Cartridges and Plates
Certificates of Analysis »

Troubleshoot an Issue

Select = Catagory [~]

Go to the Trouble Shooting Section »

Search for a Chromatography Application
Application Area: [ gc Dl ¢ Dl spe
Source: [ official Methods
[T scientific Journals

Enter Keywords O\

Go to the Search For an Application Section »

View our Posters from Recent Events

See What our Technical Team is Presenting
at our Global Events »
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Thank You

ThermoFisher
SCIENTIFIC

The world leader in serving science

Partners In driving value creation
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Advance Your Knowledge

Expand your horizons

Join one of our communities to
access a wealth of information
housed in our Knowledge Libraries.

visit www.thermoscientific.com/signup or scan the QR code



	Advances in sample handling, preparation and separation
	Outline
	Simplify sample handling�Virtuoso Vial Identification System
	Why vial identification?
	No smudge, no smear, no question
	Integrated into Chromeleon 7.2 for Vanquish UHPLC system
	Allowing 5 easy steps
	SPE sample preparation using�SOLA and SOLAµ technology
	Solid Phase Extraction
	SPE choice
	Classic Layout of SPE cartridge
	Which could lead to issues such as
	SOLA SPE – what is the difference?
	SOLA SPE – offering consistency and reproducibility
	SOLA – reproducibility
	Less solvent / higher sensitivity
	SOLAµ for Micro Elution SPE
	SOLAµ Based on Unique SOLA SPE Design
	Further Advantages of SOLAµ
	Results of SOLAµ clean-up and concentration
	Accucore and Accucore Vanquish �UHPLC Columns
	Development of LC particle design
	Solid Core - particle layout
	Developement of smaller particles
	Effect of particle size distribution
	Core-Enhanced / Solid Core Technology
	Wide range of Accucore separation functionalities
	Faster than fully porous 5m and 3m
	More sensitive than fully porous 5m and 3m
	More peak capacity than fully porous 5m or 3m 
	Lower backpressure than fully porous sub-2m
	Accucore application examples
	New 1.5 µm column technologies
	Why 1.5µm provides: better separations
	Accucore Vanquish columns deliver: more results
	Accucore Vanquish columns -  application examples
	Summary
	separatedbyexperience.com
	Thank You
	Slide Number 40

