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3 Waves of the Rise in Opioid Overdose Deaths
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https://www.cdc.gov/drugoverdose/images/epidemic
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Potency Compared to Morphine
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Opioid Testing

Matrix

* Blood

* Plasma
e Serum
e Urine

* Dried Blood Spots

e Saliva

Analytical Technique

ELISA, GC/MS,

LC/MS/MS
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“Degradation of Opioids and Opiates During Acid Hydrolysis Leads to Reduced Recovery Compared to
Enzymatic Hydrolysis”

P. Sitasuwan, et al, Journal of Analytical Toxicology, Volume 40, Issue 8, 1 October 2016, Pages 601-607

Hydrolysis — acid hydrolysis or|enzymatic hydrolysis

Variety of B-glucuronidase enzymes:

A) Helix-Pomatia Urine Samples treated with different B-
B) Abalone Glucuronidase enzymes.

C) Recombinant Protein

modified
Lot No.: E17-041 - - Catalog No:
50 5 Specific A
m|
i3

https://imcstips.com/IMCSzyme
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Extraction

e Dilute and shoot
* Precipitation (“solvent crash”)
e liguid-Liguid extraction

e Solid Phase Extraction
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Solid Phase Extraction
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MultiPurpose Sampler (MPS)

Integrated with LC/MS/MS
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MultiPurpose Sampler (MPS)

Benchtop Workstation Integrated with GC/MS
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Sample Preparation @

Typical Manual Sample Preparation Techniques

* Pipetting

e Dilution

e Vortexing/Mixing

* Heating

* Sonication

* Evaporation

e Calibration Standard Preparation
* Liquid-Liquid Extraction

* Solid Phase Extraction
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Automated
Disposable Pipette Extraction DPX
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DPX
GERSTEL DPX automation

Transport
adapter

Standard pipette
tip

Frit Sorbent material

www.gerstel.com | www.gerstelUS.com



GERSTEL

solid phase
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LC Method Parameters
Mobile Phase: A - 5mM ammonium formate with 0.05% formic acid
B —0.05% formic acid in methanol

LC Gradient:

R =l T
. % B
min bar

Bl os 800 5
| 0.5 VRS 800 5
BEl o 800 30
BEEE o 800 70
Il oS 800 95
Bl os 800 95
Xl oS 800 5

Run time: 8 minutes.

Injection volume: 2.0uL (loop over-fill technique)

Analytical Column: Agilent Poroshell 120 EC-C18 column, (3.0 x 50mm, 2.7um)

Column Temperature: 55°C

Mass Spectrometer Parameters:

Operation: Electrospray positive mode (Jet Stream)

Gas Temperature: 350°C

Gas Flow (N,): 5 L/min

Nebulizer pressure: 35 psi

Sheath Gas Flow (N,): 11 L/min

Sheath Gas Temperature: 250°C

Capillary voltage: 4000 V

Nozzle voltage: 500V

Delta EMV:
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Compound Name Precursor lon (m/Z) Product lon (m/z) Frag (V) CE (V) Ret Time High Std Conc. Wi QuI;rr:Iit;cfon
(min.) (ng/mL) (ng/mL) (ng/mL)
Buprenorphine4 468.3 396.2 55.1 200 200 39 58 4.08 200 10.0 5.00
Codeine? 300.2 165.1 128 158 158 45 60 2.33 1000 50.0 25.0
D3-morphinel 289.0 165.1 152 153 153 38 66 1.09 - - -
D3-Norbuprenorphine2 417.3 152 55.1 190 190 124 76 3.62 = = =
D3-Tramadol? 268.2 58.1 - 102 - 14 - 3.16 - - -
D4—Buprenorphine4 472.3 400.2 59.1 210 210 40 56 4.06 - = -
D4-Meperidine® 252.2 224.2 178.2 140 140 15 15 3.33 - - -
D5-Fentanyl® 3423 188.1 105.1 92 92 20 40 3.67 - - -
D5-Norfentanyl” 238.2 84.1 55.1 125 125 20 50 3.06 - - -
D9-Methadone? 319.3 268.1 - 118 - 8 - 4.31 - - -
Fentanyl® 337.2 188.1 105.1 143 143 17 37 3.68 20.0 1.00 0.500
Furanyl Fentanyl6 375.2 188.1 105 150 150 15 25 3.67 20.0 n/a 0.500
Hydrocodone3 300.2 199 128 159 159 27 63 2.70 1000 50.0 25.0
Hydromorphone! 286.2 185 157 159 159 27 43 2.20 1000 50.0 25.0
Meperidines 248.2 220.1 174.1 128 128 17 13 3.33 1000 50.0 25.0
Methadone?® 310.2 265.1 105 112 112 7 27 4.32 1000 50.0 25.0
Morphine! 286.2 165.1 152 158 158 45 64 1.10 1000 50.0 25.0
Norbuprenorphine? 414.3 187.1 83.1 205 205 37 53 3.63 200 10.0 5.00
Norfentanyl? 233.2 84.1 55.1 112 112 12 36 3.08 20.0 1.00 0.500
Oxycodone3 316.2 298.1 241.1 143 143 13 25 2.42 1000 50.0 25.0
Oxymorphonet 302.1 227.1 198.1 133 133 24 44 1.29 1000 50.0 25.0
Sufentenil® 387.2 238.1 110.9 145 145 10 20 4.07 20.0 n/a 0.500
Tramadol3 264.2 58.1 42.1 107 107 14 106 3.16 500 25.0 12.5
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LCMS Tool @
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Morphine Response
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Fentanyl - 6 Levels, 6 Levels Used, 18 Points, 18 Points Used, 18 QCs
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Furanyl Fentanyl - 6 Levels, 6 Levels Used, 18 Points, 18 Points Used, 18 QCs
y =0.009437 * x - 9.109079E-004
R"2 =0.99207277

Type:Linear, Origin:Ignore, Weight:1/x*2 .
1.6+
1.4
1.2
14
0.8+
0.6+ 4

=

o

N L
h !

Relative Responses
[o]
1

T | T | | T [ | T I | T T T T T T T T T T
\) -1 0 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 2
Relative Concentration



120.0

100.0

80.0

60.0

40.0

20.0

Resulting QC Accuracy and Precision

2 N N Z e & ¢ & & N 2 2 D o
o @& @o‘\ AR NN ‘@o‘\ S &
¢ & & &£ K F L E LS
Q & SRR S & &S & N 2\
L S 2
N S N ©
< Ny RS

M Ave. Accuracy [%]  H Ave. Precision [%]

www.gerstel.com | www.gerstelUS.com

GERSTEL



GERSTE

Additional Application Notes

(GERSTEL Applic gtion Mote Mo 1 92 2017

Drugs of Abuse in Oral Fluids: Automated SPE
Extraction and LC/MS/MS Determination using @

Robotic Autosampler

Fred D. Foster’ Jobin R, Stuff', Jacqueling A WhitecBvagE' Edward A piannkoch® | Mark Hayward

701 Digital Drive. ‘Suite J, Linthicumt MD, 21090, US4
0 Sourh Carol o, G4 30043, Usd

KEYWORDS
Forensics, Sample Preparatiot LOMSMS, High  this stdy. show that an existing SPE metbod using
Tbloughmeah Autoration. SPE TSP cartridges m can be automated USIOE the MPS
sobotie™ autosampler uader WMAESTRO control. An
ApsTRACT example of asolid phase extraction method iitustrating
the determination of drugs of sbuse in oral fuid i

Solid phase extraction (SPE) is one of he sample
preparation metbods most widely used B
chromatof :asmbesaenﬁmth&largenum
of SPE methods Tound in the literature. Typically, 2 INTRODUCTION
iquid sample s passed 361053 an adsorbent bed o Drug testing based on the 2021
setain and concenirate target analytes and eliminate samples is inereas
interference from the sample matrix. Alternatively, advantages Vel
the adsorbett can be used to refaint interferences while 1o the carly detection window it offer:

showt.

allowing the target analytes to pass through. Mantal \with ofiier approzches
SPE cartridge formats c2n VALY Fromdiska to individoal 13 pominvasive and can under directly
sorbent to 96-well obeerved conditions. The simplicity of collecting a0

cartridges with verions volutmes of

plates. However, solid phase " taction can be tedios  otel fuid samp!

“and time consouting Whes od mamsally and  sample dnlieration or sample SWapping

there is increasing demand for automation of SPE  ensure the ¥
devices, incind!

methods

The MPS roborie™ is 2 EH efficient LC o GO Within this study,
astosampler with extended robotic functionality. The  exact volome of of;
MPS robotic™ provides reliable processind ofcomplex  collection step.

\asksinclpding anomation of SPE proc
polders and syringes arE integrated it spedi

modules, whichcanbe exchapged antomatically Win anslysis without analyte Gegradation.
a ronning sequence for mamimu flexibility. The i
Aled in 3 sizple and efficient manner

system is conitd
sing the proven GERSTEL MAESTRO software. In

‘helping
fave an indicater © ensure

edures. Syringe storage tubes coptaining stab

in the oral fluid sample, it may als

ingly used due to zample colfection
her biological mairices and dne
The collection of oral flvid
be ed

ie also reduces the likelihood of test

the devices e subsequently plac

ﬁatEi;ng Liquid-Liquid Extractions
a Bench-top Workstation
e .

©e.. 701 Digizal Dr: Suir
o e

DS
feparation, Lab Automation, LC/MS/MS

T
A

sed to extr; c‘ha\E - o ; .
] act and concentr .
2 - ate analyts
| ]:::luswn of liquid-liquid exé(:c::: a
flmeots ez to the wide acceptance of th
Folowiog solvent extraction it is also comm .
m:,;mm and reconstifution step to impru{\’:
n ex:bm_g solvents for compatibility with
mjngmm mﬁmphlf: separations Modern analytical
s ;.::; to help reduce sclvent usage
it whil o
| ample e put while ensuring the high
;Si:::m;mm avtosampler, the GERSTEL
£ GC;:YH E(;g];s; commonly used for sample
ke can be used to perform a wide
B p(epii(atmu techniques using a
)a:;nntmllmg software. The sampler e
ofaGCar LC system ot can beconfie b;
woxtsmonand:ana]sohmludeasixpag:]h':u

sis of oral fluid ition

t the automation of liquid-liquid extracti
1.:;;@:::13( s discussed. Examination ors
e mii:;‘t::n that allows samples to be
fively med wing spesdsofupto 3000 pm
oy iquid extractions methods for
eision andaccm"mamus o !
4 cy data are provided.

lidity of the results. Some collection
ing the Quantisal devices 121 used

an

1 fuid i collected, Following &2

ed in. '

3 ilization buffer, ensuring
al syringe  thatthe sample canbe shipped of stored for subsequent
hile the buffer belps to stabilize apalytes present
o cause analyte
suppression effects o e LCIMS/MS amalysic leading

www.gerstel.com

GERSTEL Application Mote No. 199, 2078

GERSTEL

ARRNRIE

s
Y T 1 € A i i
L soLuTiowns ind Determination of
sotic Autosampler and
i
# ) GERSTE
L The Completely
v fo
N £ S;‘he Hydrolysis
u ] m
anéo[néﬁ(jsPeSorptlon. SPE Extraction pies by e
MS Anal i N
s
Spots ysis of Dried Blood T
Fred D. Foster, John R 1= were then introduced i the new Agll
r St Edwm into the new Agilent
GERSTEL L. 70 Digial Dr Sduard & Plannkoch C-MS/MS instrument. leTE
uom, MD 21000, USA . NJESTEL
WCTION
3 of sezaple handling segs 21 cequired priorto
Kermonns e of tine samples to accvrtely delermie e
e e concentrations These steps typically begim  C 29:
Thtbuahps ot Lab At Sample Preparation, LC/MS/MS, High ¢ enzymatic bydeotysis of analytes front their g
& Antomation ] e Totms to the native drog using SmEINES
Aosrancr | beta-ghucoronidase. The geneticaly modified, )and its
Aostaact - slucusonidase TMCSzyme can hydiotyze fomated, 96
heet ofdried blood spots (DBS) tpically fe deug classes within 30 minutes wilh high ¥ includ, well plate
manual e Fict,  mal dis o ly involves pcy 2], To ensue that the hydrolysis process describe ing enzymatic
centerofa ed blood spot placed cna DBS card. F"umfgm Splete and reproducible, the pl, temperatuse Bt d AGERSTEL
extraction of the sample, itis al: - Following \ration must be contolled asd optimized forthe I 1 AB SCIEX
‘ﬁmh_ er cleanup steps, using solid h::cummmm include 2e used. ml‘:“ used for a fagt
o improve detection limits or e e T ome the verylow lguits of defection necessary o). dilution aud
compiitywih st changing solveats for 32 compounds and their metabalites, e B e el o N
P el s e i ot e T femove interfering matrix. Iterferenses i ates, opioids, |
belprduce sofent sage RTINS S B weed as acesaltof e bydrolysisprocedure  loved ‘2e83) inurine. i
le cnrin the ighgulty ofte s el dn:ughput o eturally fom the biclogical natore of fhe .mys,—s‘::ﬁ“,'“‘""l’”re
his ceport, the complete automation of drie ple fes. Solid ghase (SFE) P
. ed 1 | g
analysis is g)mmnstmed and the results e\'aluatedb 1,?1 iy ey metiod forsaengle o R Primwipeern
atomated )BS A Jer (DBS A novel, mple ez up of hydrolyzed urine samtples nthe mm: reproducible se Extract;
DBS casds o 3 Flows Throgh Desorpios el e e matyeis Dispesale Pipete Extraction ) %6 o tie zame Feien
i vhih diidal b spot s gy o f ) cell 5 von developed = an altrmative o Saditionsl g creover, the
destod The DBS A i gt o i ) biming efcient and sapid extraction WL B g on ant
zen cont qtmn‘«“ ing online SPE with replacei:; ificantly sedueed solvent consmption. DPX relies “Hsamples £ system for
MS o oo 3 LCMS) L(THC) ang
:hf:nmges from different matrices are m[;ﬂifﬁfu-anery s based on
prec‘:zfn Ul:;j:iﬂerem SPE cartridge sorbents. Th:hng B ‘?:ppe‘i bl
1 and accuracy data are provided. zesulting “‘inl;j: I‘Eﬁfw
sition
od used £,
' . — sed for
- “eduction of the sampy, i using the
Erum and le volume ted such
The anat use of smal nsed from 1 as
oy sy method & er T 1L format SPp oo, 2L
Suideline as been vl cartridg,
Chemi. s (Soci lidated g es.
ot o) Limts o, oty of Toricologicat ceording to
CLOH, extranti ication below 1 aad Forensic
‘on efficiencies bety agiml for THC

www.gerstelUS.com




IGERSTELi

Thank you for your attention!

1967 GERSTEL GmbH & Co. KG

-

/ Germany

GERSTEL K.K. l
Japan :k o

GERSTEL Inc.
USA

GERSTEL AG “o iioem

R d A GERSTEL Shanghai
. _ GERSTEL LLP Trading Ltd.
China ~

Singapore

www.gerstel.com | www.gerstelUS.com



IGERSTELi

Thank you for your attention!

www.gerstel.com | www.gerstelUS.com



