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Thermo Scientific Accucore Columns

Solid core, what Is 1t?

Solid core (superficially porous) columns allow for highly efficient, fast separations with lower
backpressures than fully porous sub-2um particles.

They are used for the separation of small molecules, large molecules, and complex samples.

Switching to a solid core columns can offer your laboratory savings: lowering solvent consumption and
decreasing sample run times.

N\

A solution for every chromatographer and every LC system

1.5um particles- For UHPLC analysis where peak shape, resolution, and throughput are paramount
2.6um particles — Rugged columns for customers with modern HPLC systems, offered in 14 chemistries

4um particles — For modernization of methods using fully porous 5um particles




Solid Core Resolution and Reproducibility
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What is Thermo Scientific Accucore Vanquish?

B

|

Fully porous 1.7 um, 176 000 plates/m

g

Accucore 2.6 um, 196 000 plates/m

) \

Accucore Vanquish 1.5 um, 295 000 plates/m
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* Next generation UHPLC column
e 1.5 um solid core particles

« Designed in synergy with the Thermo Scientific™

T
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Vanquish™ UHPLC System to deliver:

e Better Separations: high efficiency enables the

separation of very complex mixtures

* More Results: High efficiency at high flow rates
 Easier Interactions: Seamless workflow solution,

for simple and easy separations
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15 Chemistry Phases Available

Polar Selectivity
Stability in 100% aqueous conditions

C18 Selectivity

Aromatic Selectivity Alternate
Orthogonal to C18 Hydrophobic
(&7 Biphenyl e 7 Selectivity
Phenyl Hex( iiezse C4
HILIC Urea-HILIC
HILIC Selectivity
Amide HILIC Polar Compound Retention
ThermoFisher
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Celebrate varlety
in chremategraphy

Unleash the power of the new
Thermo Scientific Accucore Biphenyl column
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Column Chemistry

What is this?

_ How does it
— © S'\/\/\/\/\/\/\/\/\/ work?

C18 Columns:
 Reversed phase (L1 Classification)
« Have 18 carbon chains bonded to the silica particles inside the column
« Phase is hydrophobic, so non-polar molecules will interact with it when they pass though the column
 Hydrophobicity governs the separation

When running samples, the least hydrophobic component elutes first, followed by more hydrophobic molecules




Column Chemistry

Phenyl type (L11) phases, such as a biphenyl column can be useful when
separating a variety of analytes:

O—Si 7 N\ « Aromatic Why?
S * Polycyclic
e Unsaturated species

Due to the 1r-11 interactions between the electron rich double bonds within the analyte and stationary phase

Four pi electrons in These phases also undergo hydrophobic interactions with analytes, which often
three p orbitals dominate the overall strength of interaction.
6 H i . Because there are so many pi electrons in conjugation on a biphenyl column, you get
/ O | much better retention for small and polar analytes than on a phenyl-hexyl phase
Ha‘f;,f -~ C N 1,.\\\ H
A OTES
H () YH
10 ThermoFisher



Biphenyl and C18 Columns are Different

Cortisone

11



Radar Plot of Tanaka Characteristics

IEX (2.7)

BA IEX (7.6)
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Tanaka Test Markers T1 Testing
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Tanaka Test Markers T1 Testing

100

1 Phenol Hydrogen Bonding Capacity
Caffeine HBC Good measure of degree of endcapping
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Tanaka Test Markers T1 Testing

100

| Phenol Hydrophobic Selectivity
Caffeine .
. Provides a measure of the surface
coverage of the phase
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Tanaka Test Markers T1 Testing
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Tanaka Test Markers T1 Testing
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Phenol ] )
Caffeine Hydrophobic Retention
80 | A measure of carbon load on the silica
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Phase Characterization — Thermo Scientific Columns

AccucoreC18 Accucore aQ Accucore RPMS
HR /10 HR /10 HR /10




Phase Comparisons - Phenyl Hexyl, Biphenyl, and C18
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Biphenyl and C18 Columns are Different Continued

Accucore

aQ

Accucore
Biphenyl

Relative Abundance
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3000 Injection Ruggedness 2.1 x 50mm Column
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3000 Injection Ruggedness 2.1 x 50mm Column
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Lifetime in 1:3 Diluted Urine*

mil
5050 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.003.21

Accucore Biphenyl
Injection 6050

23 *For research use only SCIENTIFIC



Biphenyl Summary

Unique
Selectivity
Excellent
Resolution

Retention
Time
Stable

Outstanding

Lot-to-Lot
Reproducibility

Not just another column...

Accucore offers the widest range of selectivity to meet the needs of
your diverse range of compounds. Our solid core columns offer
enhanced resolution separations on a wide variety of chemistries
and particle sizes.

Designed around voice of customer...

The Thermo Scientific Accucore Biphenyl column offers a robust
platform for separations requiring alternate selectivity to a C18
column. Customers should expect excellent resolution, retention time
stability and a rugged column, durable for their challenging
separations

24
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Wine - Accucore XL C8




Wine - Accucore XL C8

Catechins in Wine:
Application Note 20583 and 20536

OH OH

Peak Width
450 - 3 7 ;
Fuily porous C3 5 1 mL/min flow Compound Accucore XL C8 4 pm HPLC column
Re = 1.17
400 - ) 4 S 1 mL/min flow rate | 1 mL/min flow rate
350 - ! " 6 1. Epigallocatechin 0.157 0.094
2. Catechin 0173 0.101
300 4 4 pm Accucore XL C8 5 A - 268 1 mL/min flow 3. Epigallocatechin gallate 0.201 0.132
4 s=< 4. Epicatechin 0.124
250 1 : - Partial co-elution
2 5. Gallocatechin gallate 0.149
E 200 1 6. Epicatechin gallate 0.228 0.151
l 7. Gatechin gallate 0.227 0.158
150 J A~—J aal.
- ThermoFisher



Bread- Accucore aQ
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Bread- Accucore aQ
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Bread- Accucore aQ

Mycotoxins in Grain and Dairy
Application Notes 21121 and 64596

Determination of Multiple Mycotoxins Simultaneous Analysis of Mycotoxins in
in Grain Using a QUEChERS Sample Dairy Products by Liquid Chromatography -
Preparation Approach and LC-MS/MS Quadrupole Orbitrap Mass Spectrometry

Detection Complete method: ia, W et al, Multi-Mycotoxin Analysis ia Dairy Products by Liquid
o Chromatography Coupled to Quadrupole Orbitrap Mass Spectrometry, J. Chrom. A., 2014, 1345,

Jon Bardsley, Mike Oiver, Thermo Fisher Scientific, Runcom, UK. pp 107-114, DOIL: 10.1016/.chroma.2014.04.021

Highlights LC-MS Conditions
Key Words * Validared method can simultaneously analyze 58 mycotoxins in dairy UHPLC analysis was performed using the Thermo
‘Tsy;otoxins. food, HyperSep, QUECHERS, dispersive SPE, Accucore aQ, products at low concentration levels. Scientific™ Accela™ 1250 LC pump and an open

v'an'w[e ot et ™ o o g
* Extraction recoveries ranged between 86.6 and 113.7%, with the amopeimpler ik & Therm scieifc™ Aoeuiice™ 20
coelficient of variation < €.2%. column (100 x 2.1 mm, 2.6 pm) connected to an Accucore

Goal iy ) a€QQ guard column (10 x 2.1 mm). Mobile phases were
To demonstrate a fast, easy, and cost-effective approach for the ¢ Limits of detection were 0.001=0.92 pg/kg. (A) water and (B) methanol, each containing 4 mM
determination of 16 mycotoxin residues in grain-based food using * Sample preparation is simple, robust, and inexpensive ammonium formate + 0.10% formic acid. The injection

volume was 5 pl, and the flow rate was 300 pLfmin.

A Thermo Scientific™ QQ Exactive™ hybrid quadrupole-
Introduction Orbitrap mass spectrometer with a heated electrospray
Mycotoxins are a diverse group of highly toxic secondary ionization probe was used for analysis. All quantitative

metabolic products from various fungal species. Their data were acquired in full MS scan 'T"_-“J‘- If a targeted
analucic can bhe challonoing hacance the sheacochemical compound was present, its precursor ion scan triggered

QuEChERS sample preparation with a Thermo Scientific™ Accucore™ aQ
HPLC column and a Thermo Scientific™ TSQ™ Vantage™ triple quadrupole
mass spectrometer for HPLC separation,

Introduction

17 Mycotoxins in Grain on Accucore aQ 58 Mycotoxins in Dairy on Accucore aQ

IS
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Lipids, Triglycerides, Fat Soluble Vitamins Accucore C30 and Accucore C18

31 ThermoFisher



Lipids, Triglycerides, Fat Soluble Vitamins Accucore C30 and Accucore C18

Saturated fatty acid Triglyceride
H. H H H. H Ez EZ 22 EZ CH
2 2 2 F) 2 o)
e W W L S ool il -l i
C C v C G H—C—0" Ho H, Hz H.
H H: H: H2 H; Hy H, Hs Hs
C C C C CH —_— g "
o T W e W Lipid Soluble Vitamins
H—C—0" H; Hs H> H;
o & & & e on, MGy CHy [
Unsaturated fatty acid CH; Ser St g gl et ’ OH CH3
iy He” H—(I‘,—O" H, H, H; H,
| H CHz CH3z
CH, vitamin A ) )
Hc” C20Ha00  part of the visual pigment C2sHs002  vitamin E an antioxidant
o = B OB RO e
3 CHa
N N N N NP HaC Steroid &
H: H2 Hz H 3I CHz
o CH
- _CH: /gz\ | 2 gz CH3
| H,C e CHz CH3 CHa CH3
CHs H I l CH: vitamin Dz calcium metabolism
?‘ Phospholipid Hzc/ ’//_,C\ /ﬁ‘\ /ﬁ‘““*c/ CogHaqO 2 bone growth vitamin K; a hlood clotting factar
O—P—0—CH, | HC C HC Hy il Ca1Hae02
8 CH, | | | H! e
Hc” O -8 CH,
oo N N
S B B OB & L R
H=C=0" \C/ \C/ \C/ \C/ \C.«///
H2 H: Hz H; Hz
0\\C Ez Ez gz Ez gz Ez Ez Ez
e Tl Tl e T U0 e AR
H H: H: H: H: H2 Hz H; }
ThermoFisher

3



Lipids, Triglycerides, Fat Soluble Vitamins Accucore C30 and Accucore C18
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Figure 1: Comparison chromatograms showing the differences in constituents amongst four types of cooking oil -
using an Accucore C30 HPLC column and aerosol detection l 4

o LA
L|p|dS and COOking Oils: 006 10 20 30 40 5o &0 7o 8o o0 160 1o 120 130
Accucore C30 Time (min)
Application 20663

Figure 1: Chromatograms for 5 ym fully porous C18 (top) and 4 ym Accucore XL C18 (bottom

» ThermoFisher
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Salad Course- Accucore aQ
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Salad Course- Accucore aQ
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Salad Course- Accucore aQ

100 E
05 3 60
90—2 4
ss—i 50 4
so—i 8
3 16
o 40 - i s
?o—g 5 6
G5 = 3
8 60 3 E 30+
o555
=4
S 5 3 20 -
| \
% 4{1—E I ' 10 4
X 35 = | |
a0 _: | |
25 —_ D
= | 0123 456 7 8 9 10111213 14
15 E | ) ‘ | Minutes
i 'i ‘ U ’ l ‘ i “ ‘
53 | il i “ I\ ' Figure 1: Example chromatography - analysis of eighteen pesticide mixture
03 ) J‘ﬂ ~ 0 \ \l u. l) "Jﬂ l". i) li 'M& luf \ A \ . at 400 pL/min
0 1 2 13 15 16 17 18 19 20 1. desethydatrazine 2. metoxuron 3. hexazinone 4. simanne 5. cyanazing
T"‘e (m'") 6. methabenzthiazuron 7. Chlorotoluren 8. Atrazine 9. monalinuron
440 Pesticides in 25 minutes (5uL injection) on a TSQ Endura 10. diuson 11. lsoprcturon 12. matobromuron 13. metazachios
14. sebuthylazin15. propazine 16. terbuthylazine 17_ linuron 18. metolachlor
Pesticides:

Application Note 643
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Main Course- Chicken, Beef, Pork- Accucore Vanquish C18+

Veterinary Antibiotics:
Application Note 21000

410,538 5
375,000
292 538 1
350,000 280,000
425 000 260,000 - 5 3014 - Sulfadoxine - 2468
300,000 40,000 1 g1} @\
] 220,000 - H3CO NH 437 - Sulfulfadimethodne - 2 999
275,000 g g
250,000 180,000 4
g 225000 - & 160,000 -
S 200,000 1 2 140,000 -
I:-] = 1260 DES
175,000 | il & “NH
150,000 4 100,000 .
80,000 - ,L
:iﬁ . £0.000 - HyCO OCH,
1 " m_m -
75,000 - n 20,000 -
50,000 ro 4408 o e e e
i | [ 0.03 250 3.00 150 4.00 4.50 5.00
25 000 \ \ I Ih_ A Time (min)
'E.II 15 T T T T T T T T T | I | 1
0.0 0.50 1.00 1.50 2.00 250 3.00 3.50 4.00 4.50
Time {min)
Figure 1: Overlaid selected-reaction monitoring chromatograms showing detection of 36 compounds within a
5 minute detection window
ThermoFisher
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Main Course- Chicken, Beef, Pork- Accucore Vanquish C18+
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Main Course- Chicken, Beef, Pork- Accucore Vanquish C18+

OCH,
\\{;‘ )\)j\ QQ“? /E )\
H,,N’© Suffamethazine y |x_/Jpe:s\ulfad|methoxine & j’ i

H, ) )
OH \I H
= Q CH o:nc\ /CH3 H,C._ 1 ~J..-CH, H:,C\
| )\ J\ H H SH thl OH ’ ,N‘—CH.
e W __: FR g N ) ¢ i
o i L1, o o

.OH

CH, rf
Benzylpeniclllin /-—Mx CH, S

{Penicillin G) 0 ' T
o]
S e OoH O OH O 0
' i
H;,Nr—{g ’l H H Oxytetracycline
o o 5 —
g\ >
pe=t .//I\/S- i
Ceftiofur N\OCi-i:,O/ N\r \l.l/\o/ H@
NH, e W "
H.C !
-
NH,| HN
o NH,
OH
HO._ "
z
o) HO
HDH-EEI'—I 3__\ — Sy
/ N \
/CH':H2 o— OH H;jc"'ﬂl >\)./“—(:& /“_KO
HN H,CO &0 H ,
Neomyein /N
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COOH
K¢ ThermoFisher
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Main Course- Chicken, Beef,

Pork- Accucore Vanquish C18+

Veterinary Antibiotics:

Application Note 21000

410,538 1
375,000 4
202,638 1
350,000 4 280,000 4 o0
325,000 - 260,000 A 3014 - Sufadoxine - 2469
300,000 4 240,000 - HN
. HsCO__A\ 437 - Suttulfadimathaxine - 2 999
220,000 4 N NH,
275,000 4 200,000 L/ -
i = CO” N NH
250,000 | s
g 225,000 + 2 160,000 4
5 200,000 1 § 140,000
& © 120 O=g
175,000 {000 d “NH
150,000 - | osrsed] AN
25,000 ouned] Y
1, 0,000 4 HyCO™ N” ~OCH,
100.0m = 40 000 +
75,000 4 20,000 4 L
50.@ -1 -4 408 T T T T T T T T 2]
003 050 1.00 1.50 2.00 250 300 350 400 450 5.00
25,000 + N A Time (min)
6,115 T T T 1 le Y
0.01 0.50 1.00 4.50 4.99
Time (min)
Figure 1: Overlaid ted-r monitoring chromatograms showing detection ol 36 compounds withir
S minute detection window
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Spices: Accucore Polar Premium

ThermoFisher
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Spices: Accucore Polar Premium

500~ Columns: Thermo Scientific Accucore Polar Premium
mAU 1,2,3 Phenomenex Kinetex C18
Dimensions: 2.6 um, 3 x 100 mm
LC System: Thermo Scientific Dionex UltiMate 3000
] Mobile Phases: A: Methanol
| Curcumin B: 10 mM Phosphoric acid
HO O O OH Isocratic: 80% A, 20% B
0o NS 0o Flow: 0.800 mL/min
i s o on ors Temperature: 40 °C
Injection: 6 hL
Detector: Diode array, UV 428 nm
Sample: Extract 100 mg ground turmeric with 20 mL of hot
70% ethanol; centrifuge, filter and dilute 10x in
1 N/{ L methanol.
1 c18 Peaks: 1. Curcumin
2. Desmethoxycurcumin
3. Bis-desmethoxycurcumin
2 3
04 y Polar Premium
0.0 10 20 30 Curcuminoid in Tumeric:
Minutes

Application Note 20853
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Cheese Authenticity- Accucore C18




Cheese Authenticity- Accucore C18

1284 A 3218 B
1:20e4
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4000 .00 4 1000
300000 4
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Time, min Time. min

ThermoFisher
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Cheese Authenticity- Accucore C18

A 1469
4500
1264 A 3218 B
12063 1 3000 4 4000 1080 15.15
10e4 |
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]
D000 00 o 3000
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w 510 @ 1 S 2800
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8000.00 g ] £ 2000
E .dc_? 1500 =
= 5000.00 { = - 188 A5.48
4000.00 1 1000 4
1000
3000.00 4 JELE- .
2000.00 4 500 500 1250
1000.00 ; L 24 A u
b H L 0 ! A . v v v v — v
0.00 v v v - . : v : . 0 ; v ; v v : PR il v 2 4 [ 8 10 12 14 18 8
2 4 6 & 10 12 14 16 18 2 4 [ 8 10 12 14 18 18
17e4 C 40644 D 2 B i
1064 2400
Cow =+ Buffalo -
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2000
30841
2e4 4 1800
25e4 1600
S 10ed 2 @ 1074
s < S 1400
® £ 20es] =
§ 8000.0 § 2 1200
= c 2
- - c
0 1.5e4 = 1000
14.41
800 244
Q000 .0 4 1.0ed w00
20000 50000 400
T
0 o 114
M
00 A .19 17.03 - A N
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A rapid high-performance liquid chromatography-tandem mass spectrometry assay for unambiguous detection of different milk

species employed in cheese manufacturing- Bernardi, N. et al. Journal of Dairy Science Volume 98, Issue 12, December 2015,
Pages 8405-8413
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Coffee Bean Extracts- Accucore RP-MS
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Coffee Bean Extracts- Accucore RP-MS

Phenols, Polyphenols in Coffee:

Application Note 20610

340 3
300 -
260 -
) :
g 6
£ 180 -
I 1011 12
140 7
100 9
Peak number Compound Peak number Compound R
1 2
60 -
1 3-0-Caffeoylquinic acid 7 3,4-0-Dicaffeoylquinic acid |
2 4-0-Caffeoylquinic acid 8 3,5-0-Dicaffeoylquinic acid 20 - " 4 5
3 5-0-Caffeoylquinic acid 9 4,5-0-Dicaffeoylquinic acid P e Y A ST
4 3-0-Feruloylquinic acid 10 3-0-Feruloyl-4-0-caffeoylquinic acid 2 8 4 s 67 89 1012 a3 1 s
Retention time (min)
5 4-0-Feruloylquinic acid 1 3-0-Caffeoyl-5-0-feruloylquinic acid
6 5-0-Feruloylquinic acid 12 4-0-Caffeoyl-5-0-feruloylquinic acid Figure 2: Analysis of a coffee bean extract using a 15 minute
gradient on a solid core Accucore RP-MS HPLC column
(2.6 pm particle size, 150 x 3.0 mm)
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Artificial Sweeteners- Accucore RP-MS

Artificial Sweeteners
Application 20675

/X J\A Y\:* ’ i“”a

S O
. od \\

. : OH NH,
. Acesulfame Potassmm
| } \ 0 o Aspartame

’ 0= G )" MNa°
/\ u '
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C H

5 /l ?
i
| Cl
0 S N . OH?(
H

Sucralose
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Sugar Separation Using Accucore Amide HILIC
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Sugar Separation Using Accucore Amide HILIC

10 = Column: Thermo Scientific 100 -
Accucore HILIC- LRIU Column: Thermo Scientific
HRIU Amide, 2.6 pm Accucore HILIC-
Dimensions: 4.6 x 100 mm Amide, 2.6 ym
LC System: Thermo Scientific Dimensions: 4.6 x 100 mm
UltiMate 3000 LC System: Thermo Scientific
- Mobile Phase: Acetonitrile:Water 7 UltiMate 3000
85:15 (v/v) + 10 mM Mobile Phase: Acetonitrile:Water
sodium perchlorate 85:15 (v/v) + 10
Flow: 1.00 mL/min mM sodium
Temperature: 50°C perchlorate
Injection: 20 L Flow: 1.00 mL/min
n Detector: Refractive Index i Temperature: 90°C
Injection: 0.5 L
Sample: Standards, ~ 0.1 Detector: Refractive Index
mg/mL
1 Peaks: 1. Rhamnose Sample: Cola drink,
2. Fucose i degassed
N 3. Arabinose Peaks: 1. Fructose
2 6 4. Fructose 2 2. Glucose
7 5. Mannose
\ 8 9 6. Glucose
7. Sucrose L
0 . Maltose 0
9. Lactose
] v v v v ] v v v v ] v v v v 1 ) L re -l
0 5 10 15 20 0 4 5 6
Minutes
ThermoFisher
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Mouthwash - Accucore Amide- HILIC
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Mouthwash - Accucore Amide- HILIC

140 — Sorbitol in Mouthwash
MRIU
- Column: Thermo Scientific Accucore Amide-HILIC, 2.6
Mm
Dimensions: 4.6 x 100 mm
- LC System: Thermo Scientific UltiMate 3000
Mobile Phase: Acetonitrile:Water 85:15 (v/v) + 10 mM sodium
perchlorate
- Flow: 1.00 mL/min
Temperature: 50°C
Injection: 0.5puL
- 1 Detector: Refractive Index
Sample: Mouthwash
- Peaks: 1. Sorbitol
: AU J L

Minutes
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Cholesterol Check? Accucore PFP
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Cholesterol Check? Accucore PFP

Rosuvastatin and its Degradants:
Application Note 20534

M‘ —
nz

180

160 <

140 +

120 +

100 <

mAU

60 -

40 =

0 5 10 15 20 O OH OH

]

Figure 1: Chromatogram representing resolution of acid degradation for rosuvastatin

1. unknown impurity-1 2, rosuvastatin 3, antiisomer 4. unknown Impurity-2 5 unknown impurity-3
4

6. unknown impurity 7. unknown impurity-5 8.lactone impurity

7 ThermoFisher

SCIENTIFIC



Stop the Madness: Accucore Polar Premium
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Stop the Madness: Accucore Polar Premium

Anti-Inflammatory Drugs:
Application Note 20596

1
50 -
40 -
[T Oy
v CHy
O O
PUSA PSSR N¢acn z
Oy 20 <
Ibuprofen Naproxen 9
Ketoprofen
10 -
3
. J\ A
I i ] ' ] L] 1 1 I L ] L}
000 025 050 075 100 125 15 175 200 225 250 275 3.00
Minutes
Figure 1: Chromatogram for ketoprofen 1. naproxen 2. and ibuprofen 3. separated onan
Accucore PolarPremium 2.6 uym, 50 x 2.1 mm column.
5g ThermoFisher
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Pharmaceuticals: Accucore C18

.y

N~ 7

¢ ThermoFisher

SCIENTIFIC




Pharmaceuticals: Accucore C18

Acidic and Neutral Drug Separation:
Application Note ANCCSCETACNEUT

mAU

150

100 3

50
dmpunbes)
_.L_Lln_l!u\ I .._.-J“J“‘

0 1 2 3 4 5 6 7
Time (Minutes)

Figure 1; Chromatogram of acidic and neutral drugs separated on an Accucore C18 2.6 ym 100 x 2.1 mm column

Sample : o
Compounds iConcentration (pg/mL) /min LS
1 Hydrochlorothiazide 20 057 013
2 Prednisolone 50 085 0.19
3 Pravastatin 50 1.03 027
4 Carbamazepine 20 132 020
C H3 CO( 5 Diclofenac 20 6.29 059
] Ibuprofen 50 6.40 057
7 Progesterone 50 671 054
HsC
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Drugs of Abuse: Accucore C18

Separation of 40 Psychoactive Stimulants in Urine*:
Journal of Chromatography A 2015 Jun 5; 1397:32-42
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J Chromatogr A, Author manuscript, available in PKC 2016 Jun 5 PMCID: PMC44337T80
Published in final edited form as: NIHMSID: NIHMSETS266
2015 - 1387 37_4 PMID: 25931375

Published online 2015 Apr 8. doi: 1010164 chroma 2015 04 002

Simultaneous determination of 40 novel psychoactive stimulants in urine by
liquid chromatography-high resolution mass spectrometry and library matching

Marta Concheiro, ™2 Marisol Castaneto, ' Robert Kronstrand,* and Marilyn A Huestis'*

‘o istry and Drug M n, Intramural R Program, National Institute on Orug Abuse. Mational Institutes of Health, Baltimore, MD,
UsA
3F'mgram iin Toxicobogy, Uni ity of Maryland i i MD, USA

lDeﬁu!rtmeﬂt of Forensic Genetics and Forensic Toxicology, Mational Board of Forensic Medicine, Linkdping, Sweden Division of Drug
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‘See other articles in PMC that cite the published article.

Abstract Goto: [¥)

The emergence of novel psychoactive substances 1s an ongoing challenge for analytical toxicologists.
Dufferent analogs are continuously introduced in the market to circumvent legislation and to enhance their
pharmacological activity. Although detection of drugs in blood indicates recent exposure and link
intoxication to the causative agent. urine is still the most preferred testing matrix in clinical and forensic
settings. We developed a method for the simultaneous quantification of 8 piperazines, 4 designer
amphetamines and 28 synthetic cathinones and 4 metabolites, in urine by liquid chromatography coupled to
high-resolution mass spectrometry (LC-HRMS). Data were acquired in full scan and data dependent MS?
mode. Compounds were quantified by precursor ion exact mass, and confirmed by product 1on spectra
library matching, taking into account product 1ons’ exact mass and intensities. One-hundred pL urine was
subjected to solid phase cation exchange extraction (SOLA SCX). The chromatographic reverse-phase
separation was achieved with gradient mobile phase of 0.1% formic acid in water and in acetonitrile in 20
min. The assay was linear from 2.5 or 5 to 500ug/L. Imprecision (n=15) was <15.4%. and accuracy (n=15)
§4.2-118.5%. Extraction efficiency was 51.2-111.2%, process efficiency 57.7-104.9% and matrix effect
ranged from -41.9 to 238.5% (CV=23.3%, except MDBZP CV<34%). Authentic urine specimens (n=62)

*For research use only
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Fig. 1

Full scan total ion chromatogram (TIC) of urine sample fortified at 2.5 ug/L_ 1, BZP; 2, MDBZP; 3, cathinone;
4, methcathinone; 5, methiopropamine; 6, 4-flucromethcathinone; 7, methylone; 8, ethylcathinone; 9, MeOPP;
10, pFPP; 11, a-PPP; 12, buphedrone ephedrine; 13, ethylone, 14, methedrone; 15, buphedrone; 16,
normephedrone; 17, diethylcathinone; 18, 5-APDE; 19, MDPPP; 20, 4-methylephedrine; 21, butylone;
mephedrone; 23, 2C-B-BZP; 24, 6-APE; 25, 4-MEC; 26; 4-MEC-metabolite; 27, ¢-PVT; 28, MDPEP; 29_
oPBP; 30, pentedrone; 31, mCPP; 32, e-ethylaminopentiophenone; 33, pentylone, 34, 3, 4-DMMC,; 35, a-PVP,
36, DBZP; 37, 4-MPBP; 38, MDPV; 30, 4-C1-2,5-DMA; 40, 4-methoxy-a-PVP; 41, TFMPP; 42, pyrovalerone;
43, trazodone; 44, benzedrone; 45, MPHP; 46, PV8; 47, naphyrone.
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Drug Testing: Accucore PFP

43 Drugs in Urine* Dilute and Shoot LC-MS/MS:
Application Note 576

Simultaneous Quantitation of 43 Drugs in
Human Urine with a “Dilute-and-Shoot”

LC-MS/MS Method

Xiang He and Marta Kozak, Thermo Fisher Scientific, San Jose, CA

Key Words
TSQ Quantum Access MAX, forensic toxicology, drugs of abuse, pain
management drugs, urine, quantitation

Goal

The goal of this work was to develop a simple “dilute-and-shoot™ liquid
chromatography-tandem mass spectrometry (LC-MS/MS) method for the
simultaneous quantitation of 43 drugs of abuse, including pain management
drugs, in human urine for forensic toxicology purposes. The drugs to be
analyzed included opioids, amphetamines, benzodiazepines, cocaine,
buprenorphine, methadone, and some of thelr metabolites. An additional
objective was to use ultra-high-pressure liquid chromatography (UHPLG)

to improve throughput and sensitivity of the method.

Introduction

LC-MS/MS has become more accepted as the tool for
quantitative analysis of drugs in forensic toxicology
laboratories. This technique enables simultaneous
detection of multiple analytes of interests and is
compatible with a simple “dilute-and-shoot™ sample
preparation method for urine samples.

Methods

Sample Preparation

Nine individual human urine and pure water samples
were spiked with 20 and 200 ng/mL of the 43 drugs of

*For research use only

LC-MS/MS Conditions

LC-MS/MS analysis was performed on a Thermo Scientific™

Accela™ 1250 pump and Accela Open autosampler
coupled to a Thermo Scientific TSQ Quantum Access
MAX™ wriple stage quadrupole mass spectrometer. The

analytical column was a Thermo Scientific Accucore™ PFP

column (50 x 2.1 mm, 2.6 pm particle size) maintained at
room temperature. Details of the LC gradient and mobile
phases (MP) are as follows:

Time Flow rate Gradient MPA MPB  MPC

(min)  (mL/min) (%) (0 (6
0.00 0.75 Step 95 ] 0
0.50 0.75 Ramp 60 40 0
260 0.75 Ramp b a5 0
450 1.00 Step 0 100 0
5.50 1.00 Step 0 0 100
5.75 1.00 Step 95 5 0

MPA: 10 mM NH_ Ac and 0.1% formic acid in water

10 mM NHAc and 0.1% nic acid in methanol

MPC: acetonitrilefisopropanol facetone 9:9:2 v/fv/v)

The mass spectrometer was operated with a heated
electrospray ionization (HESI-1) source in positive
ionization mode. The MS conditions were as follows:

100

3

&

Relative Abundance (%)

20 A

Carisprodol

7-Aminonitrazepam Methamphetamine

MDMA
Hydromorphone

Oxymorphone

Morphine lr \
ASEAN

0.0

1.0 2.0

Time (min)

Methadone
EDDP
PCP
Fentanyl
Codeine Cocai
6-MAM cane
Benzoylecgonine Meperidine
Oxycodone
Hydrocodone MDEA
MDA \

Figure 2. SRM chromatograms of 20 selected drugs at 20 ng/mL in spiked human urine
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Rehabilitation: Accucore Phenyl-Hexyl

Separation of Buprenorphine in Urine*:

Journal of Analytical Toxicology, Volume 38, Issue 7, Sept. 2014, Pages 1 o

438'443 50% Buprenorphine /\
(0}

5.99

100
50% Norbuprenorphine /\
0

100 5.75
= I\
g 50 Buprenorphine glucuronide
5 o -
=
2 100 .
©
& 503 A Norbuprenorphine glucuronide
0
100 6.68
R1 R2 503 Buprenorphine-D, /\
Buprenorphine CH,CH(CH>)2 OCH3 0
Norbuprenorphine H OCH3 S 5.99
Buprenorphine-D4 CD,CH(CH,CD5) OCH3 _
Norbuprenorphine-D3 H OCD3 507 Norbuprenorphine-Dy
04:5I o ‘5:0. - I515' - Iﬁ.iol o IG:SI o ’7.I0I o ‘7:5I o
- .
*For research use only ime (min)
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VICTORY! Steroid Hormones in Serum*- Accucore aQ or Phenyl Hexyl

Steroids in plasma:
Technical Note 64973

Steroids in serum: Anal Bioanal Chem. 2017 Oct;
409(25): 5943-5954.

_/ HHS Public Access
{C .-\.mi'}'lor manu:a-:_r!f)t

Peer-reviewed and accepted for publication

thermoscientific

About author manuscripts o : :
S Quantitative analysis of estradiol and testosterone
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Published in fina edited form e PMID: 28301833 TSQ Altis triple quadrupole mass spectrometer

Ansl Bioanal Chem. 2017 Oct; 409(25): 59435954,
Published online 2017 Aug 1.
doi: 10.1007/s00216-017-0528-x

Authors
Xiaolei Xie, Kristine Van Nz
Nedori Wijeratne, Claudia Martins

Simultaneous measurement of total Estradiol
and Testosterone in human serum by isotope
dilution liquid chromatography tandem mass

spectrometry

Introduction
Analvsis of estradiol and testosterane

PHUDNIUG Y AUy 1Y

Keywords analytically
Estradiol, LC-MS/MS, LLE, analysis in complax matrices such as human serum or plasma.
testosterons, TSQ Altis MS

Hui Zhou," Yuesong Wang,' Matthew Gatcombe,! Jacob Farris, !
Julianne C. Botelho,' Samuel P. Caudill,' and Hubert W. Vespg1'

Experimental

Sample preparation

To prepare the samples, 10 pL
0 540 nndmil ) and 2004 of intamal standard (2 na/'ml  fastestermns-03

! Centers For Disease Control And Prevention, National Center For Environmental
Heslth, Division of Laboratory Sciences, Clinical Chemistry Branch, 4770 Buford Hwy
ME, Atlanta, Georgia, USA

‘Send correspondence to this author: Hubert W Vesper. Centers for Disease Control and
Prevention, 4770 Buford HWY ME, MS-F25, Atlanta, Georgia 30341, Fax (770) 488-

7030, HVesper@cdc.gov
*For research use only cortisone
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VICTORY! Steroid Hormones in Serum*- Accucore aQ or Phenyl Hexyl

Estrogens on Phenyl X:
Technical Note 20594 Analysis of Estrogens Using a Solid Core

HPLC Column

Jamil Al Thesmo Feher Scisniiic, Funcom, Cheshee, U

1 1. Estriol (E3)
120 4 Fused core C18
100 9 R; 1.25
Key Words
a0 4 2 3 Accucore Phanyl-X, fusad core, superficially porous, estrogens, estrone
% 4 E1). estradiol [£2), estriol, ethymylestradiol
a0 4
404 Abstract
This application note demonstrates e use of the Thermo Scientific™
20 9 Accucore™ Phanyl-X HPLC column for the analysis of aromatic steroids.
When compared with a C18 column the Accucore™ Phenyl-X HPLC column
- provides high aromatic selectvity, good hydrophobic retention and unique,
-+ T ~ + - - + - - complemeantary salectivity.
2] as L] 1.5 ) 23 a0 35 A0 4.5
Miruses
140 4 1 Introduction
Accucare Phemt-X Accwore HPLC codumm wse Core Enhanced
Lok Technology™ o facilitate Esst and hagh efSciency
soparations. The 2.6 pm diamerer parmcles ane nor roeally
100 4 porous, but rather have a solid core and o porous outer
2 3 H'. 2.04 laver The tghtly controlled 2.6 pm dumever of Accucore
g b 4 partiches results in much lower backpressures than
rypecally seem with wib-2 pm materak. The propretary
b Acvuoee Phenvl-X alkyl aromanc bonded phaw provides
2 unique selecrivity when compared to other reversed Accucore Phemyl-X HPLC columa can baseline revolve
<59 phase materiaks such as C18 or Phenyl. The advanced them nocratically, providing good resention and anague
8 design of the bonded phase makes i robust and TRy
compatible with highly aquecas mabile phases
T v v T v v T Y u 1
o0 as 0 1.8 20 25 =0 as a0 44 40 Aromanc steroids can prisent a challenge = bguid
Wi chromatography as in reversed phase it 5 difficalt ti get

good separation. The use of a highly selective phase s the
key to overcoming this challenge. In this apphcation the
Acvucore Phenyl-X phase was employed to achseve the
scpanitos of four dructurally relased aromatic sterouds
classed as estrogens. Estrogens are a group of steroids
thius namsid hor thesr ImpOrtince in the ssrrous cycle

They funcrion as the peimacy Semale sex hormone
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PFP vs C18
Separation of 14 Positional Isomers: OH OH OH OH OH
Application Note ANCCSCETISOMER /Q/ H3C CHj
HgloC HaC CHs CHs
HsC CHg B CHs

OCHj;
50 . Position Analyte name
5 40 -
1 3.4 - Dimethoxyphenol
40 7 2 2,6 - Dimethoxyphenol
= 30 .

E 7 . 3 2,6 - Difluorophenol
30 ‘ ; 4 3.5 - Dimethoxyphenol

. n : 8 0 5 2.4 - Difluorophenol

- 10 'E 3 n 12 6 2.3 - Difluorophenol

2 Lo 10 | 6 N " 7 3.4 - Difiuorophenol

“ TR A 8 3,5 - Dimethylphenol

10 3 4] 8 o ] 2.6 - Dimethylphenol
LL A [ 10 2.6 - Dichlorophenol

6. L L_J I 11 [4-Chloro-3-Methylphenol
f - . - - - - ) 12 4 - Chloro-2-Methylphenol
0 1 2 3 4 5 6 7 8 0 - 4 6 8 10 12 13 3.4 - Dichlorophenol
Time (Minutes) Time (Minutes) 14 35 - Dichlorophenol
Figure 1: Separation of 14 positional isomers on Accucore PFP 2.6 pm, Figure 2: Separation of 14 positional isomers on Accucore C18 2.6 pm,
100 x 2.1 mm 100 x 2.1 mm
ThermoFisher
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Accucore columns are rugged columns that can be used in a wide variety of

applications and market spaces. We have a large portfolio of solid core columns and
unique chemistries help solve challenging separations.

* 4um columns are used to improve legacy methods on Cls
5um columns, for lower pressure HPLC systems Polar Premium cige  RPMS

o 2.6um columns have the biggest range of phase 2Q X \ —a2a / ;
chemistries, for bridging the gap of HPLC to UHPLC Phenyl-X\ : / €30

e 1.5um columns allow for high resolution, high a j Cs
throughput separations on a UHPLC system Biphenyl M@ —

ﬁ?&‘ﬁ”ﬂ
Phenyl Hexyl / déee® \ c4
C

HILIC Urea-HILI

Amide HILIC
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Join us Tuesday through =
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