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Overview of Biological Matrices

« Samples include:
« Small molecule analytes

« Matrices are biological fluids
 Plasma
 Blood
 Urine
* Oral Fluids

« Fast analyses, high-throughput sample processing
* Minimize column plugging to increase column lifetime

Reduce re-runs and repeat samples

Get the answer right, the first time, every time

Consistent performance, day in and day out




LC and Sample Prep Method Development for
Biological Matrices

What's different in LC analysis with biological matrices?
« Sample matrix complexity
« Multiple components of interest

« Utilized along with MS detection

Modern column and sample prep technologies can make
these analyses faster, while minimizing workflow
Interruptions!

Agilent Technologies




Striking the Right Balance in Sample Preparation

Just Right

/Ideal

\l\ Realistic

Quality of Results

Effort & Investment

Agilent Technologies




Agilent Sample Preparation Products

Bond Elut Solid Phase Extraction

Bond Elut Plexa Polymeric SPE
Bond Elut Certify SPE

SPEC disc SPE

Bond Elut QUEChERS

Chem Elut SLE

Chem Elut SLE
Tox Elut SLE
Chem Elut Plus
SLE

Combilute SLE
Hydromatrix
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Sample Preparation Considerations

We often talk about a “triangle” — but the questions about
sample prep and SPE are more complex than this simple
model

A
Analyte

Other Sample Prep
Considerations

Analytical goals
Published methods
Instrument availability
Skill and expertise
Regulations
Sample Size
Detection limits
Cost per sample
Lab setup and supplies —
investment
Automation needs
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Practical Approaches to Selecting a Sample
Preparation Method
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Sample Preparation Selection: Interference Removal
Needs

_nt Separation and Detection Specificity < Less Specific

Less Specific - Sample Preparation Specificit
Sample Prep Precipitation-

Technique 3 . . Liquid/Liquid Supported Liquid Precipitation Lipid Removal Solid Phase
Interference Dilute & Shoot Filtration Extractions Extractions (SLE) filtration QuEChERS ‘Hybrid’ Extraction
Removed Filtration
Lipids No No No Some No Yes Yes Yes
Oligomeric Surfactants No No No No No No Yes Yes
Particulates No Yes No Some Yes Yes Yes Yes
Pigments No No No Some No Yes No Yes
Polar Organic Acids No No Yes Yes No Yes No
Proteins No No Yes Yes Yes Yes Yes Yes
Salts No No Yes Yes No No No Yes

Filtration is suggested with any LC or GC method of sample preparation

For Forensic Use. .' = Agilent Technologies



Column Technologies for Method Development

Columns for high resolution and high speed analysis

e Sub-3 um superficially porous columns

Considerations when developing methods on new column
technologies

« Column pressure limits >400 bar (600-1200 bar typical)

« Other factors remain same as for legacy, 5 ym columns

Agilent Technologies




Superficially Porous Column Technologies

Poroshell 120 columns:
0.5um

« Efficiency = 90% of sub-2 um
* Pressure = 40-50% of sub-2 um 1.7um

« N=2X3.5um (totally porous)

« d, =2.7um

[- 2 um frit to reduce clogging ] 0.5um

* Py =600 bar for HPLC or UHPLC

 Particles
« 1.7 ym solid core
« 0.5 ym diffusion path

« 2.7 ym total diameter

May 1, 2014
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Pressure

Poroshell 120 Resists Plugging with 2 um Frit
Challenging Plasma Sample

Column: Poroshell 120 EC-C18, 3.0 x 50mm, 2.7um  LC: Agilent 1200 RRLC (SL)
Sample: Precipitated Plasma: 2 parts Plasma: 7 Parts 20/80 Water-MeCN w/0.1 % Formic Acid with 1 Part Diflusinal in 50/50 Water-
MeCN 10 ug/ml (Final concentration Diflusinal 1 ug/ml) Shaken and allowed to settle 10 minutes
Not Centrifuged/ Not Filtered
Injection Volume: 1ul injections
Diflusinal in Plasma
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380 +
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340 +
320 1 | 160000 Solvent A: Water w/0.1 % TFA
%001 Solvent B: MeCN w/0.08 % TFA
280 + + 140000
260 | Flow Rate 1 ml/min 1 ul injection
240 | 4 120000 Time %B
=
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Poroshell 120 Column Chemistries

Poroshell 120 EC-C18 and C8

* Robust endcapped C18 for best
peak shape at pH 2-9

Poroshell 120 Stablebond C18
and C8

* Robust chemistries for pH<2

Poroshell 120 Phenyl-Hexyl

« Same Eclipse Plus bonding process as
ZORBAX Eclipse Plus Phenyl-Hexyl

» Excellent choice for pi-pi interactions

 Alternative selectivity to EC-C18 or SB-
C18

 Selectivity similar to phenyl, diphenyl, or

other phenyl-hexyl columns

For Forensic Use.

Poroshell 120 SB-AqQ

» Proprietary bonding phase is an
excellent choice for polar analytes

Poroshell 120 Bonus-RP

« Embedded polar group provides unique
selectivity for polar compounds

Poroshell 120 EC-CN

* Flexible endcapped CN chemistry with
Normal and Reversed Phase character

Poroshell 120 HILIC

 Bare silica HILIC for use in Hydrophilic
interaction chromatography of polar
molecules

Poroshell 120 PFP

Agilent Technologies

 Perfluoropehnyl chemistry for
orthogonal selectivity relative to C18

May 1, 2014
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Use of Guard Columns and Inline Filters

Poroshell 120
Fast Guard for UHPLC

* Inline filters and guard columns
extend the life of HPLC columns by
preventing particulates and
impurities from clogging and Guard Column | Fitting/Ferrule
potentially irreversibly sticking to the
analytical column

Integrated tubing

* Column lifetime is extended

« $$% savings from fewer analytical
columns purchased

* Minimal, if any, impact to the
chromatography!

For Forensic Use.



Benefits of Installing a Fast Guard for UHPLC

Method: Accelerated Lifetime Test - Similac sample (milk substitute diluted 300:1)
containing 2 sulfa drugs; Peak width change indicating column failure
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Guard column extends the life of the analytical column
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No Guard

Column failure;
new column
required

With Guard

Guard failure; guard
replaced;

same column used
throughout analysis

By installing a guard column when using dirtier samples, one can extend the life of their
column, and utilize more inexpensive guard columns rather than column replacements

For Forensic Use.
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Other Considerations when Selecting a Column
 Robustness and batch-to-batch reproducibility of

Poroshell 120 columns
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Beverage Additives
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Agilent Syringe Filter Selection Tool

7‘\ Know what you want? Check the Product List

RECOMMENDED PRODUCT

Captiva Premium Syringe Filter Glass Fiber/Nylon 15mm 0.2um
Part #5190-5132

Glass fiber functions as a "pre-filter” catching particulates before they can
clog the membrane, leaving PTFE to efficently filter particulates from the

~x sample.

Only Agilent Captiva premium syringe filters are shipped with an HPLC or

LC/MS Certificate that guarantees extremely low levels of observed
extractables. Captiva syringe filters are uniquely designed for maximum

flow rates, thereby maximizing your productivity.

>> Request Free Sample

SHARE THIS PRODUCT

The Mea%’sﬁe' of Confidence

O sHARe EI¥E,

YOUR SELECTIONS:

= HIGHLY PARTICULATE LADEN SAMPLES:
AQUEQUS SOLUTIONS

= LESS THAN 1 ML

== NOT SURE

LEARN MORE:

X svance FiTeR BROCHURE
&S ADDITIONAL QUALTTY AGILENT PRODUCTS

Agilent Technologies

www.agilent.com/chem/SelectFilters

For Forensic Use. - - Agilent Technologies



http://www.agilent.com/chem/SelectFilters

Agilent LC Column and Sample Preparation Navigator
Tool

GET YOUR COLUMN SELECTION GUIDE »

A METHOD PARAMETER RECOMMENDATIONS |

Results for: Molecular Weight: <3000 da small molecule -- Sample Matrix: Biological (blood, plasma, urine) with SPE - Instrument: 1000+ bar —
Detection Method: MS/MS — Method Goals: Best all around — Hydrophobicity: Non-polar — pKa: Weak base

Sample Prep Recommendation: We Recommend You Try: Tips For Better Chromatography:

Agilent Bond Elut Silica and Bond Elut Plexa Agilent ZORBAX Rapid Resolution « Use the ultra-low dispersion capillary kit
polymeric products offer the widest selection High Definition (RRHD) Eclipse (p/n 5067-5189), 0.8 mm ID capillaries,
of SPE phase functionalities available in the Plus C8. 1.8 um to optimize performance with high
market today. N efficiency columns like ZORBAX RRHD.

Use the Ultra-low Dispersion Max-Light
Cartridge Flow Cell, V(a) = 0.6 pL (p/n
(G4212-60038) to reduce extra-column
volume and enhance performance of
high efficiency columns.

Use Agilent's 1200 bar removable
fittings for your column connections.
They provide leak-free connections to
1200 bar, and are able to be easily
removed and re-used.

g

(H

View Alternatives vy
Use the Agilent LC rack system (p/n
5001-3726) to secure your system and
enable flexible re-ordering of modules
for special applications.

Make sure you have the right capillaries.
Request the Agilent capillary and fitting

The Mea of Confidence

- Agilent Technologies

www.agilent.com/chem/navigator

For Forensic Use. - Agilent Technulogies



http://www.agilent.com/chem/navigator

Agilent is Here to Help

See www.agilent.com/chem/cstechsupport

AgilentTechnolngias Register Login  Global Sites ¥  CONTACT Us

| Searchin = 'S

Home » Fromotions = Technical Support Resources

Technical Support Resources

Agilentis committed to helping you succeed with your application. Send us an email with your gquestions and a technical
support representative will contactyou as soon as possible, usually within the day, provided you are emailing during
husiness hours inyour region. However, please allow up to 48 hours for a reply.

Helpful tip: Provide as much information as possible regarding the instrument vou are using, your sample type, the column
you are using now and what you are trving to achieve.

TECHNICAL SUPPORT CONTACTS

U5, Canada — please call 800-227-9770 or email LC-calumn-suppori@agilent com for LG columns support and spp-
supportiagilent com for sample prep support

Technical Support Helpdesk
Representative

Mexico, Brazil, Argentina and other countries in 5. America — please contactyour preferred distributor (see
wwyrwe Agilentcomichemicontactus for more information)

Europe, Middle East and Africa, please contact your disfributor (gee v agilent.comichemicontacius) or email esme-
csi@adilentcam

India — please send an email to columns_helpdeski@agilent com .

Singapare, Malaysia, Australia, kKorea, the Philippines: contact your local distributor (see hitpaiteessschem.agilent.com/en- 4
UsiCcontactlsiPagesiSingapore asp) or send an email to cec-smid@agilent com

Japan —please call 0120-477-111 or email email_japan@agilent.com Y,

China — please call 800-820-3278-4

For Forensic Use. ' Agilent Technologies May 1, 2014
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Opiates, Opioids and

Benzodiazepines,
: Amphetamines & lllicit
S Drug Forensic Analysis
‘0%’ by LC/MS
c0 @ @ o
0% Julie Cichelli, PhD

Agilent Technologies
Application Engineer
April 29, 2014
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Agenda

« A method for the rapid analysis of over 65 analytes in a
single LC/MS analysis run

« Simplified method development through the use of Dynamic
MRM (dMRM) and databases

« Qualitative and Quantitative data analysis

« Customized Reporting

Agilent Technologies




Targeted Analysis of Over 65 Analytes for Forensic Toxicology

* An extensive screen and quantification in 5 to 6 minutes

» Internal standard corrected quantification

« Multi-point calibration curve covering a wide dynamic range
« Secondary qualifier ion for each analyte

« Simple sample preparation:

Sample Water

Enzyme/
Acid

q q

hydrolyze dilute analyze

For Forensic Use.



Chromatographic Separation of Over 65 Analytes
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Poroshell 120 Columns for HPLC and UHPLC

Poroshell 120 is a high efficiency, high resolution column choice for

enhancing productivity in LC and LC/MS

Poroshell 120 Columns have:

80-90% efficiency of sub-2um columns
~40-50% lower pressure

2x efficiency of 3.5um (totally porous)
A 2um frit to reduce clogging 0.5um
A 600 bar pressure limit for HPLC or UHPLC

1.7um 4
The superficially porous particle is 2.7um with a ‘
solid core (1.7um) and porous outer layer with a BT

0.5um diffusion path

»ld

Bl

For Forensic Use. 3.5 Agilent Technologies



Poroshell 120 Performance After 3000 Injections

» Dilute and shoot sample preparation
* Analytes covering a wide range of retention times show excellent reproducibility

(RT)

Morphine Meperidine Triazolam
Codeine 0.4 zolpidem 0.3 Naltrexone 0.1
hydrocodone 0.4 Fentanyl 0.1 chlordiazepoxide 0.1
MDMA 0.3 EDDP 0.1 Desmethyl diazepam 0.1
norFentanyl 0.2 Nitrazepam 0.1 Buprenorphine 0.3
Heroin 0.2 Propoxephine 0.1 Cocaethylene 0.2
Methyl Phenidate 0.2 Buprenorphine 0.3 11-nor-9-carboxy-delta9- 0

thc

For Forensic Use. 3.5 Agilent Technologies



The Need for Dynamic MRM (dMRM)

* Nearly 200 MRM transitions for analytes, qualifier ions, and internal standards

* Monitoring all MRM transitions over the entire run results in poor quantification
due to short dwell times and long cycle times

« dMRM only monitors each transition during the appropriate retention time

window

Concurrent dMRMs
x3 x4 x4 x3 x4 X2 x1

For Forensic Use.



Easy LC/MS Method Creation and Customization

Agilent Analyzers and Application Kits

Tniple Quadrupole LC/MS
Forensic Toxicology Application Kit

Quickly and efficiently implement target screening methods

For Forensic Use.

A Database
containing over

development

Agilent Technologies

Quickly establish screening
methods for complex matrices

using these leading-edge
technologies

A Dynamic MRM database with mere than
200 compounds, plus Agilent MassHunter
Data Acquisition and Analysis software,
let you quickly generate acquisition and analysis
methods, which can be modified to meet your
future needs.

The Agilent 1200 Series SL Rapid Resolution
LC, interfaced with Agilent’s 6400 Series
Triple Quadrupole LC/MS System delivers
fast, high-resolution LC/MS/MS3 analysis.
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Qualitative Screening
Find By MRM

ent MassHunte

alitative Analysis B.04.00 -

: File Edit Yiew Find Identify Chromatograms Spectra Method Wizards Actions

= =R AR

Configuration  Tools Help

IR P N [ = o e R o e M [ [ R T

: P pataMavigator

Sort by Dats File

2 Compounds

Cpd 1: morphine-d&

Cpd 2 nor-Codeine

Cpd 3 Marphine

Cpd 4: Dwymorphone
Cpd & hydriomarphane-d&
Cpd E: Hydromorphone
Cpd 7. codeine-d&

Cpd 8 dihpdrocodeine
Cpd 9 naloxone

Cpd 10: Codeine

Cpd 11: Oxycodone

Cpd 12: naltrexone

Cpd 13: hydrocodone-d&
Cpd 14: E-acetylmorphine-d&
Cpd 15: Hydrocodone

Cpd 17: mda-d5

Cpd 18: d-Amphetamine
Cpd 19: mdma-d5

Cpd 20: MDa,

Cpd 21: methamphetamine

Cpd 24: o-desmethpltramadol
Cpd 25: MDEA

Cpd 26: phenteimine-d5

Cpd 27: phentemine

Cpd 28: benzoylecgonine-dg
Cpd 23: Benzaylecgonine
Cpd 30: ritalining acid

Cpd 31: norfentanyl-d5

Cpd 32: nor-Fentangl

[l Cnd piclonedd

I3[= =

Cpd 16: E-monoacetyl morphine

" m-hydroxybenzoylecgonine

@ Compound List

Automatically show Calurmns | [55f | Off S | 5 G2 | @, @ | o B

Shaow/Hide Cpd hd Label hrd Name < Diff[DB, ppm) 57 A Formula A Score [DB] W7 Hits (DB hd f
el 15 Cpd 15 Hydocodone Hydrocodone 1.946 B
16|  Cpd 16: B-monoacetyl m.. E-monoacetyl morphing 1.982
7 Cpd 17: mda-dS mda-d3 2087 0
18 Cpd 18; d-4mphetamine d-Amphetamine 1.991
19 Cpd 13: mdma-d5 mdma-d5 2134
20 Cpd 20: MDA MDA 2077
21| Cpd 21: methamphetami.. methamphetaming 2107
22 Cpd 22 m-hydroxybenz. m-hydroxybenzoylecgonine 216
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Cpd 24: o-desmethyltra..
|
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B
3
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For Forensic Use.
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Quantitative Analysis
Batch at a Glance

Agilent MassHunter Quantitative Analysis - Batch-5 - qe batch.bin S 2=
i File Edit View Analyze Method Update Repart Tools Help

D0 & | Eal (E fnalze Batch v @ Layout: R

B [

Restare Default Layout

Batch Table - X
Sample: & C4 - B Sarple Type:| <All> ~ | Compound: [&] THC - [=] ISTD: THC-d3
Sample THC Meth THC Results | Qusliier | THE-d3 15T =
@ | ¥ |Name Data File Tope |Level Acg, Date-Time Exp. Conc. | RT | Resp SN | MI| Cale. Cane. | Final Conc. | Accuracy Hal\olMI RT | Resp. B
¥ |1 [ LC1-C1-0009. Cal Call | 2/26/2014 5:40 P 0.5000] 2.728 53 .68 06373 0,637 539 2718] 7126
¥ [C2 [ LC1-C2.0011. Cdl Cal2 | 2/26/2014 5.46 FY 1.0000] 2724 162 43 11143 1174 2722 @021
C3 [ LC1-C3-0013 Cal Cal3 |2/26/2014 551 P 5. 2743 1085] 2148 45134 4513 2735 &701
» C4 [ LCA-C40015 Cal Cald 10 2711 18| G342 .48 843 2.705] 7618
C5 | LC1-C50017. Cal Cal5 02 P 500000[ 2724  8347| 194.85 44,332 43920 2718 69%e =
C6 | LC1-CE-0018. Cdl Cal6 | 2/26/2014 6:07 P 100.0000( 2.732] fes40[ 95374 2,403, 2.4 2726 @912
C7_ | LC1-C7-0021. Cdl Cal7 | 2/26/2014 613 PY 500.0000( 2.732] 128534| 5403.96 532.2611] 5322 2726 @305
C8 | LC1-CE-0023. Cdl Calg |2/26/2014 618 PY 1000.0000| 2.724| 448387 | 13346.09 9526901 59269 2.718] 15710
OC1 [LC1-0C1-0028.d [OC [ 0OCT [2/26/2014 6:34 P 2724 1% 64[[v 03632 .96 2.714] @882
¥ |0C2 [LC1-GC2003.d [OC | OC2 [2/26/2014 6:40 P 2740 3w .01 [V 1.8298 825 2726 @321
0OC3 [LC1-0C30033d [OC [ 0OC3 [2/26/2014 6:45 P 275 69| 4363 33640 9641 2710 &
¥ |0C1 [LC1-GC10072d [OC | OC1 [2/26/2014 &:50 P 2707 13 .85([V 03227 922, 2697 6483
¥ |0C2 [LC1-0C20073d [OC | OC2 [2/26/2014 655 P 2.711 %2 .36[[V 1.6397 6357 2.710] 62l 3
Compaound Information « X | Calibration Curve - X
2o ¢ 7 @ el = [A]E Zifa)e t - E B Tpe/ne ~| Orgir: Ignore v Weight % - ISTD QC CC
+ MRM CF=0.000 DF=0.000 (3151 > 193] LC 1.C40015.d THE - 8 Levels, 8 Levels Used. 8 Points, 8 Points Used, 0 OCs
£ 4102 2711 min 8 x1014 v =0.029088" x - 0.005475
H £ 3{R"2=0.99762954
4 45q & 29 TypeLinear, Driginclgrore, Weight 1/
4 o 28
£ 27
354 £
2 2g
3+ o 25]
24
25 234
2 25
154 214
2
14 1.9
054 1.8
1.7
0 - - ; T ; T : - - - ; T T 1.6
245 25 285 26 285 27 275 28 285 29 285 3 308 15
Acquisiion Time [min] 1a]
+ MRM CF=0.000 DF=0.000 (1181 + 196.1) LC 1.C40015.d 1.3
£ 4109 2,705 min 1.2
2 1 1.14
164 1]
0.9
14 e
124 0.7
05
h 05
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014
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14 Samples [14 total]
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ata Review with Compounds at a Glance
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Quantative Analysis
Calibration Curves
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,o. Carisoprodol
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Customizable Reporting

Quantitative Analysis Sample Report
Batch Info
Batch Data Path Ci\Demo Datal
Analysis Time e
Report Time sEEERIREESE
Last Calib Update EEEEEZEREEE
Instrument 6430 Sample Name PM_MIx_50ppb
Operator Data File 056.d
Sample Type Calibration Acq Method File Optimized_dMRM_ESI_Methanol_01.m
Dilution 1 Acqg Time 2010-10-09 00:24
Position P2-E3 Sallqielnﬁ:
Injector Vol. 5 Comment
Compound Test Dutcome Measured Result Cutoff RT Area
Marphine Positive 50.3 40.0 ng/ml 0.863 15865
Oxymorphone Positive 514 40.0 ng/ml 0.048 68076
Hydromorphone Positive 49.4 40.0 ng/ml 1.080 37464
Codeine. Negative 50.4 60.0 ng/ml 1.817 22263
Naloxone Positive 516 40.0 ng/ml 1.881 71272
Oncycodone. Posttve 508 40.0 ng/ml 1.859 144027
Nakraxone Positive 509 40.0 ng/ml 2.039 73330
Hydrocodone. Positive 498 35.0 ng/ml 2.085 85546
&-monoacetyl morphine Positive 526 40.0 ng/ml 2133 35081
d-Amphetamine Positive 50.8 40,0 ng/ml 2.230 128641
methamphetamine Negative 50.1 80.0 ng/ml 2318 184766
MDMA Positive 498 40,0 ng/ml 2332 123486
Strychnine Negative 453 80.0 ng/ml 2482 26033
MDEA Negative 50.1 80.0 ng/ml 2587 138131
nor-Fentanyl Positive 511 8.0 ng/ml 2976 152310
Heroin Positive 514 25.0 ng/ml 3.007 2088
Tramadol Negative 493 75.0 ngfml 3122 252341
Cocaine Positive 50.0 50.0 ng/ml 3136 117743
?-Nnrx:de:\azq;aﬂ Positive 500 40.0 rg{ml 3154 38927
Meperidine Negative 50.4 60.0 ng/ml 3354 252158
Normeperidine Positive 50.0 40.0 ng/ml 3451 97713
Meprobamats Posttve 50.1 40.0 ng/ml 747 18383
PCP Positive 50.0 40.0 ng/ml 3779 210618
Norbuprenorphine Positive 510 40.0 ng/ml 3.831 17
MDA Negative 7.6 40,0 ng/ml 3.890 81000
Fantanyl Positive 4.9 2.0 ng/ml 3975 20177
Trazodone Positive 4556 40.0 ng/ml 4.067 136282
EDDP Posttve 485 25.0 ng/ml 4075 312209
Verapamil Positive 466 40.0 ng/ml 4310 61548
Nitrazepam Positive 50.1 40,0 ng/ml 4301 21352
Propoxyphene. Positive 482 40.0 ng/ml 4425 160040
Norpropoxyphens Negative 295 40.0 ng/ml 4442 298
Methadone Positive 49.7 40.0 rg{ml 4454 595919
alpha-Hydrosyalprazolam Negative 495 50.0 ng/ml 4485 a7s8
Lorazepam Positive 452 40.0 ng/ml 4538 2106
Oxazepam Negative 484 55.0 ng/ml 4545 3204
Alprazolam Negative 499 50.0 ng/ml 4586 78443
Temazepam Positive 494 40,0 ng/ml 4610 31380
EBuprenorphine Positive 50.2 50,0 ng/ml 4638 9526
MNordiazepam Negative 512 65.0 ng/ml 4602 8293
Proadifen Positive 48.3 40.0 rg{ml 4688 109420
Diazepam Positive 50.1 35.0 ng/ml 4756 48262
PM_MIx_S0ppb Page 10f 4 Printed at: 1:07 PM on: 10/27/2011

For Forensic Use.

Quantitative Analysis Sample Report
Batch Info
Batch Data Path C:\Demo Data\ACME_Toxicology_Inc
Analysis Time HHHRHRHERAR
Report Time 2/15/2014 5:43 PM
Last Calib Update HHBHBBHERRS
Instrument 6430 Sample Name MIx_S0ppb
Operator P. John Doe Data File SeqA_056.d
Sample Type Calibration Acq Method File  Optimized dMRM_ESI_Methanol 01.m
Dilution 1 Acq Time 10/9/2013 0:24
Position P2-E9 Sample Info
Injector Vol. 5 Comment
Sample Chromatogram
+TIC MRM (> ) PMSeqA_056.d
£x105
45
4
35
3
25 { \
2 r
15 \ ) | } '
1 - A f It f "
0s Nt t—] A-H-Ha i Ul
B N, VW \ UL y \ [ AUNTR J UNW |
0204 06 08 1 12 14 16 18 2 22 24 26 28 3 32 34 36 38 4 42 44 46 48
Acquisition Time (min)
Compound TestOutcome  Measured Result Cutoff RT Area
Morphine Positive 503 40.0 ng/ml 0863 15955
Oxymarphane Positive 514 40.0 ng/ml 0948 68076
Hydromorphone Positive 494 40.0 ng/ml 1.090 37464
Codeine Negative 504 60.0 ng/mi 1817 22263
Naloxone Positive 516 40.0 ng/ml 1.881 mn
Oxycodone Positive 50.8 40.0 ngfml 1.959 144027
Naltrexone Positive 50.9 40.0 ng/ml 2039 73330
Hydrocodane Positive 498 35.0 ng/ml 2085 85546
6-monoacetyl morphine Positive 526 40.0 ng/mi 2133 35081
d-Amphetamine Positive 508 40.0 ng/ml 2230 128641
methamphetamine Negative 50.1 80.0 ng/ml 2318 184766
MDMA Positive 498 40.0 ng/ml 2332 123486
Strychnine Negative 493 80.0 ng/ml 2492 26033
MDEA Negative 50.1 80.0 ng/mi 2587 138131
nor-Fentanyl Positive 511 8.0 ng/ml 2976 152310
Heroin Positive 514 25.0 ng/ml 3.007 2098
Tramadol Negative 493 75.0 ng/ml 3422 252341
Cocaine Positive 50.0 50.0 ng/ml 3136 117743
7-Aminoclonazepam Positive 50.0 40.0 ng/ml 3154 38927
Meperidine Negative 50.4 60.0 ng/mi 3364 252158
Normeperidine Positive 50.0 40.0 ng/ml 3.451 97713
Meprobamate Positive 50.1 40.0 ng/ml 3.747 18383
PCP Positive 50.0 40.0 ng/ml 3779 210618
Norbuprenorphine Positive 51.0 40.0 ng/ml 3.831 a7
PM_MIx_50ppb Page 1 of 4 Printed at: 11:48 AM on: 2/15/2014
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Conclusions

« Agilent makes it easy to create custom analytical panels for
the measurement of Opiates, Opioids, Benzodiazepines,
Amphetamines & lllicits

« Panels can be comprehensive or focused to suit your needs

« Dynamic MRM functionality, automatic optimization and
MRM transition Database help make analytical method
development straightforward

* Results can be achieved with a simple Dilute & Shoot
sample preparation

« Agilent’s MassHunter software is optimized for your data
review and reporting workflow

Agilent Technologies




Ultrafast SPE/MS
Analysis of TCASs In
e @ o Serum

. . Vaughn Miller

RapidFire Applications
Manager

For Research Use Only. Not for Use in Diagnostic Procedures.



Today’'s Agenda

RapidFire/MS features and benefits

Demonstration data
* Tricyclic antidepressants in serum in clinical research

Summary

Follow-up information

For Research Use Only. Not for Use in Diagnostic Procedures.
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What is RapidFire/MS?

Ultrafast autosampler &
online SPE system
* Replaces LC in LC/MS

* Reusable SPE cartridge

* Integrates with standard ESI MS instruments
(QQQ & TOF)

* Cycle time = 8-15 s/sample

Compatible with biological matrices
« Microsomal incubations
 Cell culture media
« Serum, plasma or whole blood
» Urine

Agilent Web Link

May 1, 2014
36
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http://www.chem.agilent.com/en-US/products-services/Instruments-Systems/Mass-Spectrometry/RapidFire-365/Pages/default.aspx

RapidFire Decreases Data Acquisition Time

LC/MS RapidFire/MS

Sample S |
Prep ompe

8-15

.10 sec/sample

min/sample A

Analysis

* Faster speed to results
* Increased analysis capacity

Analysi
e  Money saver

For Research Use Only. Not for Use in Diagnostic Procedures.
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Demonstration Data

Tricyclic Antidepressant (TCA) Research Drug Panel in Serum

For Research Use Only. Not for Use in Diagnostic Procedures.
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Tricyclic Antidepressant Drug Panel in Serum
8 Analytes, 20 MRMs

Sample preparation IR T E—

Clomipramine_d3 318.2 89.1

* MGOH/Z”SO4 crash Clomipramine Q 315.2 86.1
. . . Clomipramine 315.2 58.1

° 1 . 1 O dIIUtlon (water) Norclomipramine Q 301.2 721
Norclomipramine 301.2 44 1

Rap|d Fire anaIySiS Imipramine-d3 284.2 89.1

Doxepin_d3 283.2 107.1

» RapidFire 300 + Agilent 6460 Triple quad Amitriptylene-a3 — —
- Lo . Imipramine Q 281.2 86.1

— Solvent A: 0.1% formic acid in water; 1.5 mL/min Imipramine 281.2 58 1
) o Doxepin 280.2 115

* Solvent B + C: 0.1 % formic acid in methanol; Doxepin Q 280.2 107.1

1.25 and 0.8 mL/min Amitriptylene 278.2 1171
C1 8 Amitriptylene Q 278.2 91

o Desipramine Q 267.2 721
. Desipramine 267.2 44 1

 Total sample cycle time = 13 sec Nordoxipin 266.2 235.1
Nordoxipin Q 266.2 107

« LOQ =10 ng/ ml Nortriptylene Q 264.2 233.2
Nortriptylene 264.2 91.1

For Research Use Only. Not for Use in Diagnostic Procedures.
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Analysis Speed and Carryover

+ES| MRM Frag=80.0v CID@13.0(315.2000 -> 86.1000) sequencel.d
«105 Noise (PeakToPeak) = 151.76; SNR (108 8sec) = 637.8 . .
1 g Clomipramine

1 4
051 iz 11563
55323 ”555
- o
0

+ESI MRM Frag=100 0 CIDE13.0 (301.2000-> 72.1000) sequence! d
w04 Naise (PeskToPeak] = 38.64; SNR {106 6sec) = 6994

. 1 Te5068 Norclomipramine
4 71286 71686
2- i /\ . i /\
- n
0 uy /\

+ES| MAM Frag=75.0V CID@13.0 (2812000 -> 86.1000) sequencel.d
wi05 Noise (PeakToPesk) = 222.32: SR (108 6sec) = 3864 ) .
Imipramine

i
M
" ‘24 - P
073 /\
) 914

+ESI MRM Frag=115.0v CID@21.0 (280.2000-> 107.1000) sequence!.d
104 Noise (PeakToPeak) = 166.04; SNR (108 7Tsec) = 488.5

75_1 196451 Norclomipramine
5 g "
25 W ey
. 17543
B
. A

I R I
Counts vs. Acquisition Time (sec)

For Forensic Use

+ES| MRM Frag=115.0v CID@25.0 (272,200 -+ 31.0000) sequencel 4
in¢ Noise (PeakToPeak) = 86.30; SNR (106.7sec) = 7417

13 seconds _ o
6 1 * 155476 Amitriptylene
4 .
b1353 , * 68030
2 R0 - o /k
J A a /k
+ESI MRM Frag=50.0V CID@13.0(267.2000 -» 72.1000) sequencel d
103 Noise (PeakToPeak) = 62 58; SHR (106.7sec) = 28577
1 4 Desipramine
154
No
1 17169 Significant

054 "84T /{ 117104 Carryover
: o f am L N

+ESI MRM Frag=100 0 CID&@21 () (266.2000 - 107.0000) sequencel d
«10¢ Noise (PeakToPesk) = 100.60; SNR (106.7sec) =671.2

Nordoxepin
1
6
4- 952 ETNRT
2 W5

+ES| MRM Frag=100.0v CID@13.0 (264.2000 - 233.2000) sequence! 4
in4 MNoise (PeakToPeak) = 1040; SHR (106.8sec) = 44225

1 110954 Nortriptylene
* 46355

] 715 /\ 20 /\
10257
0 18 f\. FAY /\_
02 N 4 D H N OH D WO W WK MW W A 20
Counts vs. Acquisition Time (sec)
For Research Use Only. Not for Use in Diagnostic Procedures.
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Calibration Curves
Linear Range from 10-500 ng/mL
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Inter and Intraday Accuracy & Precision

Amitriptylene

(ng/mL)

Interday %
Accuracy (n=6)

Interday %
Precision (n=6)

Intraday %
Accuracy (n=6)

Intraday %
Precision (n=6)

Doxepin
(ng/mL)

Interday %
Accuracy

Interday %
Precision (n=6)

Intraday %
Accuracy (n=6)

Intraday %
Precision (n=6)

Nortriptylene
(ng/mL)

Imipramine
(ng/mL)

Desipramine
(ng/mL)

Interday %
Accuracy (n=6)

Interday %
Accuracy (n=6)

Interday %
Accuracy (n=6)

Interday %
Precision (n=6)

Interday %
Precision (n=6)

Interday %
Precision (n=6)

Intraday %
Accuracy (n=6)

Intraday %
Accuracy (n=6)

Intraday %
Accuracy (n=6)

Intraday %
Precision (n=6)

Intraday %
Precision (n=6)

Intraday %
Precision (n=6)

Nordoxepin
(ng/mL)

Clomipramine
(ng/mL)

Norclomipramine

(ng/mL)

Interday %
Accuracy

Interday %
Accuracy

Interday %
Accuracy

Interday %
Precision (n=6)

Interday %
Precision (n=6)

Interday %
Precision (n=6)

Intraday %
Accuracy (n=6)

Intraday %
Accuracy (n=6)

Intraday %
Accuracy (n=6)

Intraday %
Precision (n=6)

Intraday %
Precision (n=6)

Intraday %
Precision (n=6)

P - 16 73 575 a0
| 0 R 14 96.6 9.9 24
a0 R L5 929 7.3 35

« Utak Laboratories QC standards
* Coefficient of variation values were all < 8%

For Research Use Only. Not for Use in Diagnostic Procedures.
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Reproducibility Study

Norclomipramine
500

450

400

350

300 -

250 - % Precision =3.12

Concentration in ng/mL

200 H

150 -

100 T T ‘ ‘
0 500 1000 1500 2000

Number of Injections

2000 injections of the same sample showing robustness of the RapidFire system, SPE cartridge lifetime and consistency in area
counts and quantitation for the drugs in the panel.

For Research Use Only. Not for Use in Diagnostic Procedures.

For Forensic Use Agilent Technologies May 1, 2014

43




RapidFire/MS Clinical Research Methods

Serum or whole blood matrix, <16 seconds/sample

Quantitative Analysis
 Antiepileptic panel

e®e "
.....................

* Tricyclic antidepressant panel
« SSRI panel
» Clozapine/norclozapine

 Antifungal panel
» SISCAPA peptide analysis
« AssayMAP protein analysis

For Research Use Only. Not for Use in Diagnostic Procedures.

For Forensic Use ::: Agilenl Technologies May 1,2014
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RapidFire/MS Forensic Toxicology Methods

Urine matrix, <16 seconds/sample

Quantitative Analysis

* Methadone & EDDP

Benzodiazepine panel

THCCOOH

BZE

Z-drugs panel

Buprenorphrine & Norbuprenorphrine
Gabapentin & Pregabalin

Cotinine in urine or serum

Qualitative Analysis
 Amphetamine panel

Bath salts panel

Synthetic cannabinoids panel
Barbiturates panel

TOF panels — coming soon

For Research Use Only. Not for Use in Diagnostic Procedures.
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The Value of RapidFire/MS

SPE/MS results are comparable to LC/MS for many applications
 Linearity

» Accuracy & precision

* Reproducibility

Advantages of RapidFire/MS

- Fastest Time to Result

- < 20 seconds per sample
- > 250 samples/hour
- > 5,000 samples/day

* Increased Capacity
- Able to analyze 1000’s of samples per day on a single system
» Cost efficient
- Lower operating cost and smaller lab footprint than multiple MS systems

- Least expensive way of analyzing hundreds of samples (or more) per day
* Direct cost < $0.1/sample

» Excellent tool for development of new drug analyte panels

- More sensitivity and specificity without the interference found in traditional methods
- Ability to create new panels quickly (i.e. designer drugs)

For Research Use Only. Not for Use in Diagnostic Procedures.
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Questions?

RapidFire Applications Manager

« vaughn.miller@agilent.com
« 781-928-2758

Agilent Web Site
» RapidFire 365 home page (link)
« RapidFire clinical research video (link)
» Productivity calculator (link)

- Compare LC/MS to RapidFire/MS: capital cost & turn around time
* Brochure

- Pharma discovery focused, but specs of instrument (link)

Review article: SPE/MS technology
* Bioanalysis, 2012

- SPE-MS analysis of absorption, distribution, metabolism and excretion assays: a tool to increase
throughput and streamline workflow

For Research Use Only. Not for Use in Diagnostic Procedures.
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http://www.chem.agilent.com/en-US/products-services/Instruments-Systems/Mass-Spectrometry/RapidFire-365/Pages/default.aspx
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