: Trusted Answers

“Incredibly Powertul, Remarkably
Efficient Quantitation”

Patrick M. Jeanville, Ph.D.
LC/TQ Product Manager

Ruben Garnica, Ph.D.
MS Solutions Product Manager

Yanan Yang, Ph.D.
Application Scientist

Jennifer Hitchcock, Ph.D.
Application Scientist
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Ultivo: Innovation with Purpose!

6/4/18

PESSCUE— lon injector maintenance is simple fast, and trouble-free

Jet Stresm lon Source

More ions created. better
MS results

Enhanced desclvation sfficiency

over awide range of LC flows

Ultivo Hyparbolic Quadrupole Assembly

A truly byperbolic surface for better mass transmission
and improved analytical results
VacShield
Increased throughput, less downtime

Virtual Pra/ Post- Filters
Maximum ion transmission at entrance and exit of resohing quadrupoles

Reduces fringe-field effects allowing for faster switching.
enabling more MRMs to be performed

Intelligent Diagnostics
Maximum instrument operation

New Intalligent Diagnostic s tools
allow Ultivo to monitor seversl
pammeters in real ime to enaure it
is operating at peak peformance

Cyclone lon Guide

Vortax Collision Cefl
More ions, increased signals improved results Optimum ion transmission,
Maximum performance in @ smaller footprint enhanced MS/MS performance

Efficient collimation of the jon beam with
zero crosstalk

ASMS 2018 Monday Morning Breakfast Session

: Agilent



Trade Shows/Conferences

Seminars

» HPLC2017, Prague

« ASMS 2017

« NACRW 2017

* Taiwan MS Society

* ANZSMS

« RACI100

* British MS Society (September)
« JASIS

* LabAfrika (Johannesburg)

» Korea MS Society (August)
* LabThailand (September)

* LabAsia (October)

* Analitica, Brazil (September)
» SETAC, Brazil (September)

* India

* Analytika-Anacon (September)

* Customer events (Jim Yano)

» BCEIA, China (October)

» RAFA(CZ)

* Intl POP conference Japan (sept)
« AOAC

» SETAC (No. Am)

Press Events

« HPLC2017, Prague
« ASMS 2017

* China (Beijing)

* VIP Event, London

* Singapore (June)

* VIP Event, Mexico City
* India (Sept)

6/4/18

Training Events

EMEAI — Manchester

AFO
* Environmental Seminar (Houston)
* Lunchand learn events (Aug-Oct)

Gr. China— Shanghai, Taiwan, Hong Kong. MS Tech seminar series throughout Gr. China

Japan— 6X seminars (August/Sept)

SAPK — MS Technical Seminars (4X) July
* Indonesia (September)

Korea (August)

India (August-September)

EMEAI—IDO, Waldbronn AE/PS
AFQ — ASMS, WebEx
LATAM — AE, PS, IDO
Gr. China— PS/AE, WebEx (2), F-t-F
Japan— PS/AE, WebEx, F-t-F
SAPK— SMT-IDO, ANZ (TP)/WebEx
Korea— Direct and DR training August
India— Field training (July)
ANZ — Software & apps (M. Tischler, T Anumol.
AE Training @ SCS
* 0Oct2-6, 0ct 9-18 (all regions ex. China)
* Nov6-10 (CN specific)

VIP Events

* EMEAI
» HPLC2017, Prague
 Uppsala, Sweden
* London, England
* Basel, Switzerland
* Milan, ltaly

 Santa Clara, CA

« Little Falls, DE

» Chicago, IL

+ LATAM
* Mexico City (August)
 Sao Paulo (August)
* Argentina (September)
* Colombia (September)

* Gr.China
* Beijing
» Japan
» JASIS (September)
« SAPK
* Singapore X2 (Monty, Mike McMullen)
* Melbourne (RACI)
« ASMS 2017
 China (BCEIA)
* VIP Event, London
 Korea
 Seoul (August)
* India (September, two locations)
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Ultivo LC/TQ: Small, Robust, Easy-to-Use with EMF Feedback

Ultivo System Robustness
20 ppb Pesticide Basic Checkout Mix spiked into Avocado QUEChERS-EMR

All Compounds Compound o)

42000 (n=500)
B e T i o Thiabendazole 18%
500K . s Imazapyr 40%
e W, WM Dimethoate a1%
Metoxuron 36%
Imazalil 23%

Carbofuran 3.3%

= -
T L v A i Atrazine 3.0%

Metosulam 3.5%

MRM Peak Area

Infinity I
HPLC Stack

Malathion 4.3%
Injection Number Pyraclostrobin &1%
» Thiabendarok » Imatapyr » Dimethoate NMatoxuron * Imazalil » Carbofuran Diazinon 50%
* Matosulam *» Malathion o Pyraclostrobin e Digzninon Da(a Caecled by Mark Sanaln
QQQ ? e =
.
32 cm Pon @ofr eMF@® Ultivo

Triple Quad

n
E]Z ESI Capiliary clog
@k

ik
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Trusted Answers

Incredibly Powerful,
Remarkably Efficient
Quantitation

MassHunter Productivity Software
Applications

Ruben Garnica, Ph. D.

MS Solutions Product Manager
Agilent Technologies, Inc.
Wilmington, DE
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Ultivo LC/TQ — Reducing Pain Points

Diagnostics — Provide "real- * [ Form Factor — Size/ Footprint,
time” information to customer @ stackability, external

' concerning stability/usability of | appearance
the system o
Reliability — Overall (mean ML/ ([ Ease-of-Use - Initial set-up /
time to service), sample <Y/~ | post-sales support (e.g.
throughput, consumable ‘ l , method development), training,
components (TMP, ion injector) fit into workflow, software

Total Cost of Ownership -
Initial cost, servicing cost, gas
usage, training, noise
reduction

Performance — Sensitivity,
selectivity, throughput, positive/
negative switching, mass
range / resolution, matrix

(
N

=
)
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MassHunter is frequently the right tool...
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What about production laboratories?
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100

30

., M MassHunter

o ! MassHunter Productivity software
60

50

40

30

20

10

0

User 1 User 2 User 3 User 4

TIME (MINUTES)

Time to execute standard targeted quant workflow
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e
o

Time (minutes)

=k
=

o

0

FASTESTMH FIRSTUSE SECOND USE
TIME

Increased productivity gains after only two uses
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File Home

©)
Standby
Intrument Run Control Admin |
Build Sequence Select Compounds
Sequence
e Ph B= Runtime: 16:05:59
Name Position Type Group Volume InjSample  Comments Compound Groups 2

1 X Sample 1 blank 1-A8 ® Sample 2 1

2 X Sampie2c¢pdl 7181 ® Sampie 2 1

3 * Sample3cpd? F1-82 ® sSample 2 1

a3 Sample 4 blank 183 ® sample 20 1

s Sample S blank Pl-B4 ® Sample 2 1

6 Sample 6 cpd 3 71-85 ® sample 2 1 Apply Sequence Template X

7 “  Sample 7 blank -85 ® sSample 20 1

8 Sample 8 cpdl 2 .87 ® Sample 2 1 Apply Sequence Templa!e

S8 X | Sampled cpdd Pi-e8 @ sample : ! Template: Pesticide Analysis Sequence Template

10 Sample 10 cpd S -89 ® Sample 2 1

11 X Samplell pdd S -2 @ ssmpie 2 1 O use sample list

12 Sample 12 (pd1.5 -C3 ® sample 2 1 O Create samples:

13, X Sample 13 blank P1-CA ® sample 20 1

® Use current sequence

14 Sample 14 blank .5 ® Sample 2 1

15 X SamplelScpd2 3 -6 ® sample 2 1 Cancel

16 Sample 16 cpd 1 .o ® sSample 2 1

7 X Samplel7 pdl 4 -3 ® Sample 2 1

18 Sampie 18 blank 7109 ® Sampie 2 1

19 | % Sample 13 cpd 4 200ppb F1-D1 ® sample 2 1

20 X Sample 20 blank "-02 ® Sample 20 1 -

A~ Sample 21 blank P-4 ® sample 20 1

2 Sample 22 qpd 2 P1-05 ® sample 2 1 +

b Sample 23 pd 3 P1-06 ® sample 2 1

2 Sample 24 cpd1 2.3 -07 ® sSample 2 1 4

25 X Sample 25 blank P1-06 @ Sarple 20 1

2% Sample 26 (pd2. 4.5 ”M-08 ® Sample 2 1

-y CurmAla 77 Klenb oLE & cunnia »m 1 v,
[0 Shutdown instrument after run completes

e ——

> M HiPSampler | M Binary Pump | M Column Comp. | W QQQ Idle

Cuttent user admin




standby
8 Select Compounds
Intrument Run Contral
= =
Apply Sequence Template
HiP Sampler Binary Pump [ Column Comp ! QQQ Idle




File Home

2 AR

Standby tan T Sewp Monitor Review

Intrument Run Cortral Views

Build Sequence Select Compounds

Sequence

ADE

Runtime: 16:05:59

Name Position Type Group Volume InjSample  Comments Compound Groups 2
1 arnple L blank P-A9 < ample X 1
2 ampie 2 cpd ® Sampie 2

smple 3 cpd D sample 2 ' Apply Saquence Template

[l ample 4 blank -8 Sample 2 1
S ample S blank ample
. Pip— . : Apply Sequence Template
3 e 2 Pesticide Analysis Sequence Template
10 ample 2
- . O Use sample list:
12 ample 2
. = O Create samples:
2 o ® Use current sequence
15 F1-05 smple
16 71 ample 2
17 ! ample
18 ampie
19 pb smple
20 e 2
21 Pl-D4 ample 1
P ample 23 epd P1-DE 1
2 ample 24 cpd 1 1 ample 2 1
- smple 25 blank 1-Dx srple 1
26 ample 26 (pd 2. 4.5 m-09 ample 2

[ Shutdown instrument after run completes

N

b M HiP Sampler I M Binary Pump | Column Comp. | B QaQ Idle

Cuttent user admin




File Home

Q) B

Standby Start

Intrument Run Control Views | Admin

Review Analysis

[f) Results-06 May 2018 -11_02_16

< Filters Samples
Sefect filter set v Q
Sedect filter set.,.

4 | firerFlagsl @ | {18)

] 200 0 0
| Filter Flags-2 Blank, PLAL, Acquired Sunday, May 05, 2018 11,03 AM, S00ul

| Filter Flag-3 - : g
s @ Calibration 1.d aa
Calibranon, PLA2, Acquired Sunday, May 06, 2013 1125 AM,
4 Hags 030uL
[ Nofiags (18)
[ Accuracy out of range (S5) -3libration <.d a8)

Calibranon, PLAS, Acquired Sundsy, May 06, 2013 1147 Ad,
[ Above calibration range (2) 030ul ; &

[[] R2below threshold (180)
“alibration 3.d qs8)

Calibration, PLAS, Acquired Sundyy, May 06, 2018 1209 PM,
030uL

[ Qualifier peak not found (6)

[ Qualifier ratio cut of range 33)
[[] Q¢ out of imits (2)

[ Retention ime out of range (81) 1.0 a8y
[0 << responseratio out of range (18) Sample, P1AS, Acquired Sunday, May 06, 2018 12:32 P, 0.30ul

[ Matrix spike percent recovery out of range (18)

sample 2.d ns)
4 Sample Type Sample, PLAS, Acquired Sunday, May 06, 2018 1254 P, 030ul
[[] sampie (54) ) ) (18)

[] elank (18)

[C] Double iank (18)
[C] calibration (54
[ ac ne)

O ccus C1.d a8

] matrix Blank (18) €, PLAYZ, Acquired Sunday, May 06, 2018 2.01 PM, 0 30ul
] Matrix Spike (18)

Sample, PLAS, Acquired Sunday, May 05, 2018 1:16 PMd, 0. 30uL

@ QC1.d ps)

QC, P1AS, Acquired Sunday, May 05, 2018 139 PAt, 0.30ul

\iatrix <10 @8)
4 Report Status Matrix Blank, PLAS, Acquired Sunday, May 06, 2015 223 PM,
030ul
[ Selected (215)

M Matrix @11 a8

Review Control Design Report

Select results for report

= Compounds

My Q

[ 4 Beflubutamid {sample2.d) ow Threshold (2.96 ng/ml) A A /‘Q

R2 = 0.83,9.00 - 47.00 ng/m 6 1 356.0 +> 65.1 356,0 -> 162.1 >65.1
03 T x04] ] >162.1
Y| 164 a2 |
é- - 143 ) 4 |
B 12+ |
* jo ' :
g 4 - & o8] [ £
& 34 06+ \ S
b I 047 ; %
14 027 N\ !
Ty R R e e T PR seeeel
S 10 15 20 25 30 35 40 45 S0 95 6 97 98 959 10 101 102 103104 105 108 107
Concentration (ngimf) Tme (man) Qualfier Rabos
Tags
-+ R2below thieshold  Reteation time out of range
Add cormment Add comment
] 4 Benalaxyl {sample2.d) Below Threshold (2.93 rg/ml) & AR

RZ2= rd % 261->91.2 26.1 2
x10° § T x04] 1
1 ° 1 1037 |
1+ 24 A |
8 i - 1 | |
§08-. gas- ! g
) | 5
g 95 B S 44 : =
04+ ) A
4 a 054 | 8
02- i |
ke o o o e —— S — =
5 10 15 20 25 30 35 40 45 50 10 101 102103 104 105 106 107 108 108 11 111 112
Concentration (ngnd) Time (min)
Tags

- R2below thieshold  Reteation time out of range

Add comrnent Add comment

Below Thre

¥ 4 Bifenazate (sample2.d) A0 ng/ml) A A

1087 a0 T 1 i
St 842 | 204

b M HiP Sampler l W Binary Pump | W Column Comp. | B QQQ

Cuerent user: admin

Idle




4 Filters
Sedect filter set...

-

| Filter Flags-2
| Fiter Flag-3

4 Flags

[ Noftags 18y

[] Accuracy out of range (55)

[C] Above calibration range (2)

(] R2below threshold (180)

[ Quatifier peak not found (6)

[ Qualifier ratio out of rarge (33)

[ Qc out of limits ¢2)

] Retention time out of range (1)

[[] <C response ratio out of range (18)

[C] Matrix spike percent recovery out of range (18)

Sample Type

[] sample (s4)

[C] eiank 18)

[] Deuble Blank (18)
[ calibration (54)
O o< ae

] ¢¢ a8

Review Control

=, Compounds

M ¥

7] 4 Beflubutamid (sample 2.6) Below T
s 104
- o 1

g .

13 S

a2 .

& ;3 ° :
24 © B
1+ 02

) i 0
s 10 0 25 3 &0 45 S0
Concentration (nginl)
Tags

<+ R2below threshold  Reteation time out of range

V] 4 Benalaxyl {Sample? \
<104
] °
1=

g

€0 &

2 b

g0 g

g0 . b

& o 1

20 25 30 35 40 45 50

Concentration (ngini)
Tags

R2 belows theeshold  Reteation time out of range

&

4 Bifenazate (Sample 2.d) Below

] /N
- — —
89 10 101 102 103104 105 108 107
Tene (rman

4 105106 107 105 108 11 111 11

Tioe (min

% Ouiterence

% Difference

Design Report

Select results for report

;R
Q
Qualtier Rabos
JQ
Qualtier Ratos
.'vl‘A A
T T -~
Idle




File Home

> m | 2 L B| W 3

Standby Start tof Setup Monitor Review

Log
Tune in

Intrument Run Control Views Actions Admin

Review Analysis Review Control Design Report

[ Results - 06 May 2018 -11_02_16 Select results for report

<} Samples = Compounds

@ [ search

@ Blank0.d as) [ 4 Beflubutamid {sample 2.d) Below Thrashold (2.96 ng/ml) &
Blank, PLAL, Acquired Sunday, May 05, 2018 11.03 A, 5.00ul [R2 = 0.83, 9.00 - 47.00 ng/mi 3560 ->91.0 356.0 -> 651 356.0 -> 162.1 1356.0->651 |

4 | 4. 1356,0->1621
ﬂo < sn —— —

@ Calibration 1.d gs) :E: - !

Calibranion, P1A2, Acquired Sunday, May 06, 2013 1125 AM, : 1 2-:
030uL ' 14
1 08+
Sidat o : 06~
Calibration 2.d g8) 1 042
Calibration, PLAS, Acquired Sunday, May 06, 2018 1147 AM, ! 02+
0.30ut 0+

95 96 97 98 399 10 101 102 103 104 105 105 107
= d Tiena (min)
Calibration 3.d a8 e
Calibration, PLAA, Acquired Sunday, May 05, 2015 1205 PM,
4 9 0.30ut 4 R2below thieshold  Retention time out of range
Add Ccomment., Add comment

A Sample 1.d as)

[ callbration 41 R das) e — o] ! ! . s e s o B, o
O o o e L 7510 15 20 25 0 35 40 45 50 10 101 102 103 104 105 106 107 108 108 11 111 112
O ‘ Concentration (ngéni) Time (min Qualfier Ratios
L] CL (19 @A 18)
- . = Tags
[ matrix Blank (18) CC, PLAY, Acquired Sunday, May 06, 2018 201 PM, 0.30ul &
] MatrixSpike (18 R2 below theeshold  Reteation time out of range
| VIatrixspire g)
z 18
4 Report Status Mateix Blank, PLAS, Acquired Sundsy, My 05, 2013 223 P = = " = \  fra
030uL V] 4 Bifenazate (Sample 2.d) Below Threshold (3.01 ng/ml) & AL
[ selected (216)
% ) 1087 1047 1.1
v 3 © 1 84 20 >~ ~
b M HiP Sampler | W Binary Pump ] W Column Comp. | N QQQ Idle

Current user: admin




Home

Stanaoy Tare
Intrument Run Control
——- 'l bl l (PlV(€(@1[}€ (J(1(1 (bl (@O ( ((${ (£ (P (1M6(i8mlpn "\’
Review Analysis Review Control Design Report
Report Options Report Preview O
Template B% K < s> » @QQ #s - Q Fina
Default Report v
< Bookmarks Anatysis 1nro s
Options Blank 0 (_Biank0.) Instrument I"St“'mf"t . Operator
[J Generate chromatogram images Calibration 1 (2_Cslibration 1.d) Data File S-Samp e 1.d Sample Name Sample 1
Calibration 2 (3_Cslibration 2.d) Sam Tym Samp|e 3 D“m 1
Gailbrarton 3 . allbestion ) Acq. Method AcquisitionTempMethod.m Acq. Date 5/6/2018 12:32 PM
samplel (5_Samplel.d) Position P1AS Injection Volume 0.3
Ssmple 2 (6_Sample 2.¢) +J|C M'EM (“ -> ") 5_Sample 1d (Sample 1)
Sample 3 (7_Sample 3.0) § x10*
QCi {8 _acld) (&)
CC1(3_CC1.d) 4 |
Reatrix Blank 10 (L0_Mastrix Blank 10.4) 35
Matrix Spike 11 (11_Matrix Spike 11 d)
Double Bisnk 9 (12_Double Bisnk 9.6) 3 ‘ \
25 r
2 ‘ |
157 | \ 5 |
1 ‘ \ F | \ l
051 L | \ I\ | U\ k
L J L J\ J \\_, /\_J \,,J J W e |\ O
! T T T T T T T T T T T T 1 T T T T
35 a 45 5 55 6 6.5 7 75 8 85 9 95 10 105 11 115 12 125 13 135 14
Acquisition Time (min)
Compound RT| RefRT Transition(T) Transition(Q) T-Resp Q-Resp QRatio|  Ref QRatio|  Final Conc.| Units
Dimethoate 3.756 3.820 230.0 -> 125.0 230.0 -> 199.0 41325 36083 87.3 87.8 3.1821| ng/ml|
R2 below threshold
Dichlorvos 5.095 5.200 221.0 -> 109.0 221.0-> 79.0 1888 242 12.8 12.2 3.5974] ng/mi
Carbofuran 5.232 5.340 222.1 -> 123.1 222.1 -> 165.1 79339 71692 90.4 90.2 2.9662| ng/mi
R2 below threshold
Imazalil | se9] s700]  2970->1500]  297.0->255.] 9571] 4873 50.9] 52.6 3.1928] ng/ml
R2 below threshold
g PN L RN PN l ‘o!" ‘Mﬂl A0 N . AN ﬂl A0 A . TYOC l'l[ 1ml 1""\' ne '] nn 1' ,'\Md] N V.
s |
Idle

b M HiP Sampler | M Binary Pump | W Column Comp. | B QaQ

Cutrent user admin




MassHunter Productivity Software Application
Targeted Quant with Pesticides MRM database

Use your methods and MRM database or use ours!

« MassHunter Productivity Software
» Pesticides dMRM DB for LC/TQ

— >600 commonly used pesticides with RT
— 2-4 optimized MRM transitions per compound
— 3-year free updates

» Workflow Guide

» Acquisition and Quant Methods

 Suite of Customizable Report Templates
» Optional Consumables
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Demonstrations availa
this week!
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Agilent

Trusted Answers

Analytical Determination of Small
Molecules Drugs in Serum and
Amino Acids in Animal Feed
Matrices using Ultivo LC/TQ

Yanan Yang, PhD

LCMS Application Scientist
Agilent Technologies, Inc.
Santa Clara, CA
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Sample Preparation and LCMS Method

Poroshell 120 HILIC-Z 2.1 x 150 mm, 2.7um (p/n

Column 6X3775-924)
Sample Preparation Column temp 25°C
Injection volume 2 uL
« 01 g homogemzed ammal feed A: 20 mM ammonium acetate + 0.1% formic acid in
sample was weighed in a 250 Mobile phase water, pH 3
mL Erlenmeyer flask and B: 20 mM ammonium acetate in 90% acetonitrile, pH 3
hydrolyzed using 25 mL 6N HCI Flow rate 0.50 mL/min
with phenol. —— B%
0 100
_ , : 11.5 70
* Incubation under nitrogen flow SRl 12.0 100

for 23 hours.

15.0 100 stop-time
19.0 100 post time

* 0.TN HCl was filled to 50 mL and DIGING B8 I =307
mixed. Aliquots were transferred Drying gas flow 15 L/min
to sample vials for introduction

into the LC/TQ system. SRS o H007C

Sheath gas flow 12 L/min
Nebulizer pressure 20 psi
Capillary voltage 2000 V(+)

Nozzle voltage 0 V(+)

Cycle Time 500 ms

6/4/18 ASMS 2018 Monday Morning Breakfast Session Agilent




MRM Transition List

Precursor | Product . RT Window | Fragme
Compound Name (miz) RT (min) ntor (V) CE (V)

Precursor Fragment

Compound Name ) RT (min) or (V) CE (V)
90.1 62.1 6.83 2 75 0 132.1 44.1 4.62 14
90.1 44.1 6.83 2 75 0 132.1 41.0 4.62 2 25
175.1 116.1 10.43 2 105 2 132.1 30.0 4.62 2 85 4
175.1 70.1 10.43 2 105 8 147.1 130.1 11.12 2 85 0
175.1 60.1 10.43 2 105 4 147.1 84.1 11.12 2 85 6
134.1 88.0 9.03 2 75 0 150.1 104.1 5.16 2 75 0
134.1 74.0 9.03 2 75 4 150.1 61.0 5.16 2 75 14
134.1 70.0 9.03 2 75 6 150.1 56.1 5.16 2 75 6
241.0 241.0 11.16 2 105 0 150.1 28.0 5.16 2 75 26
241.0 152.0 11.16 2 105 0 166.1 120.1 4.23 2 85 4
241.0 120.0 11.16 2 105 0 166.1 103.1 4.23 2 85 22
241.0 74.1 11.16 2 105 25 166.1 91.1 4.23 2 85 32
148.1 148.1 8.27 2 85 0 166.1 77.0 4.23 2 85 36
148.1 84.0 8.27 2 85 6 116.1 70.1 6.01 2 85 6
148.1 56.1 8.27 2 85 22 116.1 43.1 6.01 2 85 25
148.1 41.0 8.27 2 85 18 103.1 88.1 7.63 2 65 0
76.0 48.0 7.36 2 65 0 103.1 60.1 7.63 2 65 0
76.0 30.0 7.36 2 65 0 120.0 74.1 6.98 2 75 0
156.1 110.1 9.81 2 95 4 120.0 56.1 6.98 2 75 6
156.1 95.1 9.81 2 95 6 182.1 136.1 5.53 2 95 0
132.1 86.1 4.90 2 85 0 182.1 119.1 5.53 2 95 10
132.1 44.1 4.90 2 85 16 182.1 91.1 5.53 2 95 22
132.1 41.0 4.90 2 85 18 182.1 77.0 5.53 2 95 34
132.1 30.0 4.90 2 85 6 118.1 72.1 5.84 2 75 0
132.1 86.1 4.62 2 85 0 118.1 55.1 5.84 2 75 14

6/4/18 ASMS 2018 Monday Morning Breakfast Session




Composite dMRM Chromatogram of Amino Acids
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Calibration Curves and LOQs
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Compound Name

Alanine
Arginine
Aspartic Acid
Cystine
Glutamic Acid
Glycine
Histidine
Isoleucine
Leucine
Lysine
Methionine
Phenylalanine
Proline
Serine
Threonine
Tyrosine

Valine

Curve Fit

Linear
Quadratic
Linear
Linear
Quadratic
Linear
Quadratic
Linear
Linear
Quadratic
Linear
Linear
Linear
Quadratic
Linear
Linear

Linear

0.9997

0.9920

0.9971

0.9969

0.9998

0.9986

0.9998

0.9961

0.9978

0.9934

0.9977

0.9974

0.9954

0.9987

0.9995

0.9943

0.9972

46.33

8.71

13.31

61.04

7.65

75.07

7.76

1.36

1.36

7.60

1.55

1.72

1.15

10.51

11.91

1.88

1.12

SIN at LOQ

4.35

10.75

5.76

13.51

5.37

3.51

15.92

5.88

4.03

18.94

14.57

4.82

6.03

5.43

4.35

3.86

6.19



Reproducibility: Six Replicates in Sample Matrix

“| RSD %: 1.04 “| RSD %: 1.06 "4 RSD %:0.42
%: 1. %: 1. 5o 0. U.
21 6.44 52l
] Avg.S/N: 10819 1 Avg. S/N: 35506 $1 Avg.S/N: 48697
] Avg. S/N: vg. S/N: @1 Avg. S/N:
849 3 5
8.24 489
5.84
4.29
24
7.8 5.61 474
g 464
7.64 541 454
7.44 44
724 32 43
7 5 42
4 41
2-2 484 44
=1 39
.41 481 221
8.2 4.4 371
&4 26
5.8 421 25
4 44 24
56 32
] ]
5 26 2
234
4.8 2.4 2.2
489
4 271
s 32 e
42 2 25
41 2.44
2.8 1
284 gg
J 26 <7
38 211
241 2.4 24
329 1.4
N 224 12l
2.2 24 :;:
;.i- 1.84 151
l 14
224 1.8 124
24 1.44 1.24
1.1
181
1ed 1.2 1
higni 1 Phenyldlani i
41 1 0.84 L
Methipnine Phenyldlanine ine
1 ' 06
0.8 0.6 0.5
041
081 041 031
0.44 021 0.24
029 0.14
0 0 0
43 S 5.1 5.2 33 54 535 586 39 4 41 42 42 44 43 48 10.9 1 1.1 1.2 1.3 14 135 16
Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min) Counts vs. Acquisition Time (min)
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New Ultivo Acquisition Feature: Mixed Mode

E Agllent MassHunter Work station Dats Acquistion - o x
Fldle  View Sampls  Worklist  Method Toois  Help

Layaut:
it S menery
i lon source AJS ESI ACQUISIUOD Parameters
a g EL i
Stop time =3
f Scan type Compound/Segment Precursor MS1 Product MS2 MS2 MS2 Scan Frag ISTD? CAV CE
fi @ As pump/No limit name (m/z) res (m/z) stat  end res Dwell (V) ) W)
O Limit (min) m;; '('::/;: ::‘l\m:)
Product lon 1321 20 150 250 85
ool [Z] Time fiter window (min) Product lon 132.1 20 150 85
"‘ MRM Compound 1321 85
~.J Time Segments MRM Compound1 1321 85
MO E‘
50 a =3
o Start time (min) Scan type Estimated cycle time (ms/cycle) Data storage Profile

0 Mixed
s » oo Estimated max scan speed (Da/s)

v Mogies Ton seurce ASES Acquisition Parameters
: =B i
B e =SR=gst
R St Scan type T ormpours Segrent Precutser M5y Product MS2  MsS2 Ms2 Sean Feag ISTD7 CAV  CE  Themshoid Folsrs,
Timotabis ® As pomp/No Rmit name {miz) ron (rmv'z) staet  wnd con Danll (V) v v
- Tune ) Uit min) i s S e
Autatine
» Pioduwetion = 1321 Urat - 20 190 20 8 l 0 Postive =
[ Tene nner window {min) 002 Production = 1321 Unit - 20 190 260 88 3 25 Postive =
MAM e  Compound? 321 Ut - @8 Unet - 20 85 ] 10 Positive =
Time Segments MRM = Compound! 1321 Umt - 63 Unt = 20 &S 9 15 Positive =
=§=
=
Start sme (mm) Scan type EsTimateo CyOe e {ms/cycie) Data storage Peotne -
0 Micwod -
> Estimated max scan speed (Da/fs)
Mestod Editor | Woeklial | Sample Fus |
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Mixed-Mode Acquisition: Hydroxyproline MRM and Product lon Scan

x10 3

+ESI MRM Froq-BS ov CID@15 o (132 1

-» 88.0) 01_AA_OHPro_mixed_mode_transition_2ul . d

=

-

Minutes

EJNEN

Hydroxy Proline

+ESI MRM Frag=85 0V CIDE100 (1321 -> B6.0) 01_AA_OHPro_mixed_mode_traneition_2ul d

[IM+H]*, m/z132.0 — | eu

[le «— [M+H]",

m/z132.0

Isobars /\

+ES| EIC MRM Frag«85.0V (1221

«» 30.0-150.0) 01_AA_OHMPro_mixed_mode_transition_2ul . d

M

*7.369
7384

P

|

41 42 43 44 45 46 4.7 48 49 5 51 52 53 54 55 56 57 58 58 6 6.1 62 63 64 65 66 67 68

Counts va. Acquisition Time (min)

69 7

71 7.2 73 74 75 76 7.7 78 79 B B.1 8.2 83 84 85 86 8.7 B8 B9 9

.

+ESI MRM (rt

342 7.397 min, 14 sceans) Fvan-BS ov(1az

[M-H,0]*, m/z 68.0

2 ") D1_AA_OHPro_mixed_mode_transition_ Zul d

A

([M+H]+, m/z132.0

|

[M-CH,0,]*, m/z 86.0

PAN

oS

75 80 ) 95

90
Counts va. Mass-to-Charge (m/z)

100 105 110 1185 120 125 130 1385 140 145 150
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Eight Small Molecule Drugs in Serum

6/4/18

Sample Preparation

250 uL human serum was
crashed with 500 uL acetonitrile,
vortexed for 1 min and
centrifuged for 4 min at 10,000
rpm.

500 uL supernatant was
transferred and diluted with 500
uL of water.

The 11-point calibration ranges
of all drugs was from 0.001 to
100 ng/mL with 25 ng/mL
sufficient internal standard

across all sample types injected.

ASMS 2018 Monday Morning Breakfast Session

Column temp 40°C
Injection volume 2 L

: A: Water
Mobile phase B: Acetonitrile

Time
0
0.5

Gradient 3

Drying gas temp 200 °C
Drying gas flow 11 L/min
Sheath gas temp 400 °C
Sheath gas flow 12 L/min
Nebulizer pressure [RelsNs]
Capillary voltage 2750 V(+)
Nozzle voltage 0V(+)
Cycle Time 350 ms

Zorbax Eclipse Plus C8, 2.1 x 100 mm, 1.8 um (p/n 959758-906)

B%

5

35

40

50

75

95

95 (stop time)
(post time)



LODs: 5 pg/mL in dilute and shoot serum

Serum 5ppt [Desomorphine]

Serum 5ppt [Midazolam]

Serum 5ppt [Desmethyldoxepin]

Serum 5ppt [Flecainide]

1*272.2 -> 152.1 Area=10 x10 14*326.1 -> 291.2 Area=22 x10 11*266.2 -> 107.1 Area=16 x10 1 |415.2 -> 398.1 Area=150
7.59272.2 -> 167.1 Area=10 147326.1 -> 249.1 Area=9 266.2 -> 235.1 Area=11 1415.2 -> 301.0 Area=59
) 0.9
7,
1.3+ 74
6.5 . . . ..
Desomarphine 12 Midazolam 08- Desmethyldoxepin Flecainide
6 6
5.59 074
5,
> 0.6
454 4
44 0.5+
| 3,
35 0.4+
34 5]
251 031
24 021 19
1.54
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ [ \ \ \ [ \
05 06 07 08 09 1 11 12 13 14 09 1 11 12 13 14 15 16 17 1T 11 12 13 14 15 16 17 18 1 11 12 13 14 15 16 17 18
Serum 5ppt [Imipramine] Serum 5ppt [Fluoxetine] Serum 5ppt [Diazepam] Serum 5ppt [Amitriptyline]
x10 11*281.2 -> 86.0 Area=68 x10 17310.1 -> 44.2 Area=21 1%285.1 -> 193.1 Area=8 9-*278.2 -> 91.0 Area=16
3.5 281.2 -> 58.1 Area=37 1.2-4310.1 -> 148.1 Area=2 5 57285.1 -> 154.0 Area=6 8.54278.2 -> 105.0 Area=11
3.25+ 114 8-
3 . . . 5 7.54 . .
- Imipramine 1 Fluoxetine 7 Amitriptyline
27 4.5+ i
2.5 6'2
2.254 41 5 5:
2 '57
175 351
4.5+
1.54 3 4
1.254 - 35
14 . 3]
0.757 2 2.5+
0.5 2
. \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 1 \ \ 157 \ \ \ \ \ \ \ \ \ \ 15 \ \ \ \ \ \ \ \ \ \
12 13 14 15 16 17 18 19 2 21 15 16 17 18 19 2 21 22 23 24 " 27 28 29 3 31 32 33 34 35 36 13 14 15 16 17 18 19 2 21 22
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Analytical Analysis of Drugs in Human Serum: 0.1 ng/mL

x10 2 |Imipramine: +ESI MRM Frag=109.0V CID@36.0 (281.2 -> 58.1) 07_mix 100ppt-r001.d

4.5
4.25-

3.75+
3.5+
3.25

Imipramine

Flecainide

2.75+
2.5+
2.25-

1.75+
1.5+
1.25+

Amitriptyline
Fluoxetine

{
L Diazepam

Midazolam
=== Desmethyldoxepin

0.75+
0.5+
0.25-

A

o
F Desomorphine

05 06 07 08 09 1 11 12 13 14 15 16 17 18 19 2 21 22 23 24 25 26 27 28 29 3 31 32 33 34 35 36
Counts vs. Acquisition Time (min)
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Accuracy and Reproducibility (n=7)

Level Desomorphine Midazolam Desmethyldoxepin Flecainide Imipramine Amitriptyline Fluoxetine Diazepam

ng/mL Accuracy %RSD  Accuracy %RSD  Accuracy %RSD  Accuracy %RSD  Accuracy %RSD  Accuracy %RSD  Accuracy %RSD  Accuracy  %RSD

0.005 101.0 9.31 102.9 44.66 87.6 14.97 85.6 6.33 83.0 3.55 78.3 7.65 100.1 8.39 129.1 9.91
0.01 105.1 6.96 156.1 10.78 103.9 8.44 96.1 11.29 99.0 5.90 97.6 4.53 110.4 8.46 147.3 6.19
0.05 94.4 3.66 91.6 2.69 99.5 6.12 88.0 4.17 96.7 2.52 101.9 3.03 101.1 2.21 101.5 4.59
0.1 96.7 3.26 93.1 3.55 99.9 3.70 93.4 3.63 98.5 1.11 98.1 4.41 99.2 2.43 103.3 2.92
0.5 97.1 1.90 99.0 1.49 102.7 2.06 96.2 2.08 101.0 1.34 108.2 1.47 103.1 1.98 106.6 2.79

1 96.8 1.49 97.5 2.28 99.5 2.25 93.8 1.99 96.6 0.95 96.0 1.69 100.4 1.47 103.0 1.23
5 97.2 0.79 97.3 1.85 101.6 1.86 94.7 0.86 98.6 1.33 98.3 1.07 100.0 1.54 102.8 1.40
10 96.6 1.18 95.3 0.82 99.3 0.65 93.4 1.03 96.7 1.20 96.7 0.95 97.6 0.85 100.1 0.68
50 102.2 0.83 100.2 1.22 102.2 0.44 99.8 0.94 101.3 1.63 101.6 1.03 102.0 1.59 102.5 1.25
100 99.5 1.57 100.5 1.28 98.9 1.41 101.1 1.27 99.8 0.58 99.6 1.01 99.2 0.57 98.5 0.92
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Calibration Curves and LOQs
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Summary

« Agilent Ultivo LC/TQ system demonstrated the
accurate and sensitive detection of commonly small
molecule monitored amino acids in a pet food matrix,
while the use of the Poroshell 120 HILIC-Z column
enabled underivatized analytes to be monitored,
resulting in a simplified workflow.

« Afast, sensitive, accurate method was presented for
the analytical determination of eight drugs in human
serum on the new Ultivo TQ LC/MS.

« Ultivo is an exceptionally innovative new mass
spectrometer, which can minimize laboratory
workspace needs, as well as reduce maintenance
challenges, creating a productive work environment
for high-throughput laboratories.
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Introduction

« Opioid misuse is severe, with approximately 100 reported overdose fatalities per day across
the US

 It's thought that historically abused opiates like heroin are being “cut” with many new synthetic,
more potent opioids like fentanyl

« Keeping up with new synthetic illicits and analyzing for them is difficult

« Research method tested on Ultivo for a list of 12 new synthetic fentanyl opioids and 4-ANNP,
the DEA-scheduled precursor
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Synthetic fentanyls used in research study

« 3-methylfentanyl

ST =
oS
Cl
: 0 /
* 4-ANNP (synthetic precursor) (+IS) N /O/r °
®_\7N N Os + ©_¥NC>2:O
« Acetylfentanyl (+1S) @
« Acetylnorfentanyl (+IS) w Q_\—ND—
* Acrylfentanyl (+1S) PP Q
« Butyrylfentanyl (+1S) v i }
« Carfentanyl (+1S) @
- Furanylfentanyl ™~ /\/©
* N-desmethyl U-47700 ~A /\/O
«HCI N
* Norcarfentanyl @ /\ﬁ\ 0
« Para-fluorobutyrylfentanyl ' | *HCI CI:@/[N*‘“Q
. |
Valerylfentanyl (+1S) /O @ cl
« U-47700 (+IS) e~

. W-18 RM @ @
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Sample preparation
Standards and ISTDs from Cerilliant and Cayman Chemicals
Serum and negative urine from Golden West Biologicals

Urine Matrix: Serum Matrix:
1. Negative urine diluted 10x using DI water 1. Gold serum (10 mL) mixed with 20 mL cold

2. Diluted negative urine centrifuged at 10,000 acetonitrile
rpm through nanosep 3K filters, then 2. Serum/ACN mix vortexed for 2 min, then
supernatant combined as stock solution centrifuged at 5000 rpm for 15 min

3. ISTDs spiked into diluted negative urine 3. Supernatant (20 mL) spiked with ISTD at
stock at concentration of 25 ng/mL concentration of 50 ng/mL

4. Serial dilutions made for calibrators from 4. Supernatant and ISTDs diluted with 20 mL
500 ng/mL to 1 pg/mL using ISTD-spiked DI water (ISTD conc. 25 ng/mL)

filtered stock (equivalence dilution 1/10) 5. Serial dilutions made for calibrators from

500 ng/mL to 1 pg/mL (equivalence dilution
1/6)
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Synthetic fentanyls in serum and urine

Poroshell 120 EC-C18, 2.7 um, 2.1x50 mm (pn 699775-902)

Mobile phase A: 5mM ammonium formate + 0.01% formic acid in water
P B: 0.01% formic acid in methanol

Time B%
0.00 10
0.50 15
Gradient 3.50 50
5.50 95
6.00 95 (stop time)
7.00 10 (post time)

Drying gas temp 325°C
Drying gas flow 9 L/min

Sheath gas temp 350 °C
Sheath gas flow 11 L/min
Nebulizer pressure RRENE

Capillary voltage 3500 V(+)

Nozzle voltage 0V(+)

Cycle Time 400 ms

6/4/18 ASMS 2018 Monday Morning Breakfast Session 35 Agilent




<
A
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=
Q
-
2
=
e
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0
—

Pr?rcnljsor Pr(?n(',};l)ct DW((arIT:;I';me e ) CE (V) Pr(zr(;l;;)sor PE:)nci;)ct DW((arITI];I';me Frag (V) CE (V)
422.1 174.9 175 32 329.2 105 170 44
422.1 110.9 175 56 329.1 284 120 16
375.2 188.1 170 24 329.1 172.9 120 36
375.2 105 170 48 323.2 188.1 170 24
370.3 105 180 48 323.2 105.1 170 44
p-fluorobutyrylfentany! [EETER) 188.1 180 24 315.1 284 120 16
369.2 105 180 52 315.1 172.9 120 36
365.3 188.1 180 24 291.2 231.1 95 12
365.3 105 180 48 291.2 142 95 16
356.3 188.1 180 24 286.2 105.1 140 36
356.3 105.1 180 48 281.2 188.1 140 16
351.2 202.1 180 24 281.2 105 140 36
351.2 188.1 _ElD 2 225.2 84.1 10 120 20
351.2 105 180 48
351.2 105 180 48 219.1 84.1 10 120 20
3402 188.1 165 o4 219.1 55.2 10 120 44
340.2 105 165 ” 400.3 113 10 130 36
335 2 084 120 16 395.2 335.2 10 135 16
335 2 188.1 165 o4 395.2 113 10 135 36
335.2 105 165 44
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Composite EIC of each fentanyl opioid transition
(Serum mix calibrant 100 ng/mL)

x10 > |W-18 RM: +ESI MRM Frag=175.0V CID@32.0 (422.1 -> 174.9) Fentanyl Mix Serum 100ngml-r001.d
2.6+
1

2.4+
2.2+

1.8+
1.6
1.4+
1.2+

0.8+
0.6+
0.4+
0.2+

02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38
Counts vs. Acquisition Time (min)
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Selected calibration curves
1pg/mL->500ng/mL

Acetyl fentanyl Acrylfentanyl
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LLOQ results table for synthetic fentanyls

Actual LLOQ (Urine) BENSOCRARe NGl Equivalence LLOQ Equivalence LLOQ
Analyte pg/ml pg/ml (Urlne). pg/ml (Serum) p.g/ml
(1/10 dilution) 1/6 dilution

*Equivalence refers to the actual concentration of the urine or serum prior to dilution
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States where marijuana is legal

B Legalized recreational and medical marijuana ! Legalized medical marijuana

BUSINESS INSIDER
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Cannabis pesticide testing

Cannabis is a complex botanical with many endogenous compounds that can make analytical
detection of trace amounts of pesticides difficult

Each state determines which pesticides to analyze and what appropriate action limits are

Primary focus has been on California list as most comprehensive in US for cannabis pesticide
testing

» 66 total pesticides
« Category | (detected or not) has 21
« Category Il (specific action levels for different matrices) has 45

« Canada has proposed regulations containing an additional 33 compounds when compared to
the California panel

« Levels are best guesses at this point and may change as more information is acquired
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Pesticides In cannabis

Poroshell 120 Phenyl-Hexyl 2.7 pm, 3.0x100 mm (pn 695975-312)
55°C
Mobile phase A: 5 mM ammonium formate + 0.1% formic acid in water
P B: 0.1% formic acid in methanol
ime B%
0.00 20
1.00 20
2.00 75
Gradient 8.00 96
9.00 100
9.50 100
9.51 20
11.00 20 stop time
Drying gas temp 200 °C
Drying gas flow 13 L/min
Sheath gas temp 200 °C
Sheath gas flow 10 L/min
Nebulizer pressure 55 psi
Capillary voltage 5500V (+) / 3500 V (-)
Nozzle voltage 2000V (+) /500 V (-)
Cycle Time 500 ms
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Composite EIC of pesticides and aflatoxins: 10 ppb
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Example chromatograms at 0.1 ppb

0.1 ppb 001.d [Acequinocyl] 0.1 ppb 001.d [Acetamiprid] 0.1 ppb 001.d [Bifenazate] 0.1 ppb 001.d [Etoxazole]
x10 1-402.3 -> 343.2 Area=39 x10 1]223.0 -> 126.1 Area=79 x10 14301.1 -> 198.2 Area=162 x10 14360.1 -> 141.0 Area=159
12 402.3 -> 189.1 Area=10 2.8-223.0 -> 90.1 Area=24 301.1->170.1 Area=85 360.1->113.0 Area=61
I 256/ 54 54
119 2.4 .. 451 . 45
N Acequinocyl 22 Acetamiprid ) Bifenazate Etoxazole
. i 4
2,
0.9+ 3.5 4
08 1.84 35
. 1.6+ 34 3
0.7 14 2.5 2.5
0.6+ 1.2 2] 5]
0.5 N
084 1.5 1.5
0.4 ’
0.6 1 1
0.3
0.4 0.5 0.5
0.2 0.24
T T T T T T T T T T T T T T 1 T T T T T T T T T T T
71 7.2 7.3 7.4 7.5 7.6 7.7 3 3.1 3.2 3.3 3.4 3.5 3.9 4 4.1 42 43 4.4 5 5.1 5.2 5.3 5.4 5.5 5.6

0.1 ppb 001.d [Kresoxim methyl]
x10 1 |314.1 -> 267.1 Area=28
1.19314.1 -> 222.2 Area=10

N
097 Kresoxi
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1+

0.1 ppb 001.d [Propiconazole]
x10 17]342.1 -> 159.0 Area=35
1.31342.1 -> 69.1 Area=17

1.2
1.1+

14
0.94
0.8+

-methyl

Propiconazole

0.7+
0.6+
0.5+
0.4+
0.3
0.2

0.14
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0.1 ppb 001.d [Pyridaben]
x10 17365.1 > 147.2 Area=115

1365.1 -> 309.1 Area=95

365.1 -> 117.1 Area=68

3.6+
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0.1 ppb 001.d [Trifloxystrobin]
x10 1]409.1 -> 186.0 Area=109
3.6./409.1-> 145.0 Area=75

3.4+

3 Trifloxystrobin
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Reproduciblility in matrix (n=3)
RSD %: 11.44
100 ppt

6/4/18

x10 1

8.4+
8.2+

4.1 4.15 42 4.25 43
Counts vs. Acquisition Time (min)

x10 2

4.8
4.7
4.6
4.5
4.4
4.3
4.2
4.1

4
3.9
3.8
3.7
3.6
3.5
3.4
3.3
3.2
3.1

3,
2.9
2.8
2.7
2.6
2.5
2.4
2.3
2.2
2.1

2,
1.9
1.8
1.7
1.6
1.5
1.4+
1.3
1.2
1.1

14
0.94
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0,

RSD %: 1.22
100 ppt

RSD %: 7.22
100 ppt

Thia

48 4.85 49 495 5 505 51 515 52 525 5.3 5.35
Counts vs. Acquisition Time (min)
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325 33 335 34
Counts vs. Acquisition Time (min)
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Representative calibration curves

id - 11 Levels, 11 Levels Used, 11 Points, 11 Points Used, 0 QCs

Acephate

- 11 Levels, 11 Levels Used, 11 Points, 11 Points Used, 0 QCs

Acetamiprid - 11 Levels, 11 Levels Used, 11 Points, 11 Points Used, 0 QCs

y =56.032506 * x +6.920863 @ x105] y=399.321334 * x +1.407795 @ x1054y = 587.411345 * x +76.613032
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Summary

« Excellent sensitivity has been demonstrated in a variety of matrices and applications, including
synthetic fentanyls in biological fluids and pesticides in cannabis

* |In these applications, results on Ultivo are similar to those determined on the 6470

 Ultivo innovates the mass spec lab by minimizing bench space requirements and reducing
maintenance challenges
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Agilent — Your Partner!
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Stay ahead of the Status-Quo!
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Ruben Garnica, Ph.D.

Yanan Yang, Ph.D.
Jennifer Hitchcock, Ph.D.

Patrick Jeanville, Ph.D.
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