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Leads through spectral unknowns Caman
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Customer request for help in identifying an Cayman GCMS:
unknown analyzed by GCMS:
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Web Tool for Unknown Identification capma
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Register or Login for personalized New Product recommendations!
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Join ust - 2014 Southern Association of Forensic Scientists Meeting - Savannah, Georgia - September 23-26, 2014

Home Products  Services  Careers Distributors News

Forensic Science

About  Products = Quality  Semvices  Publications
Cayman’s Forensic product line is continually evolving. We are dedicated to working with the forensic and academic communities to

identify emerging new drugs and to quickly make authentic reference standards available from our 150/IEC 17025:2005 and 1S0
Guide 34:2009 labs,

ACCREDITED
Please contact our gales department for your custom requests or to share your new product ideas. ey

Affordable custom synthesis is available. Contact sales@®cavmanchem.com for pricing.

tification Tool Reference Chart

Select Cateqory, Type, or Grade to filter the product list
Select Category . Select Type v Select Grade

ltemMe = Product

9001961  (sh-Ketamine (hydrochloride) K
14789 TH] 2201

16200 MOMB-CHMINACA 50

16434 X 2

16201

16616 MAB-CHMINACA [TE]

15434 AB-CHMINACA

9001960  FUB-AME [ED
12068 A%-THC
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ID by Cayman base peak tool S
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« Parent ion of 383, base peak of 233, secondary peak of 145 suggests 5F-AKB48
» Click the GCMS button to compare unknown and authentic reference standard




Additional Research Products
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Metabolite detection by EIA (limitations)

Compound

JWH 018 4-O-glucuronide

JWH 018 4-OH
JWH 018 5-OH
JWH 018 5 COOH
JWH 019 6-CH
JWH 022

JWH 073

JWH 073 3-OH
JWH 073 4-OH
JWH 073 4-COOH
JWH 122 5-OH
JWH 200

JWH 210 5-COOH
JWH-398 5-OH
AM2201

AM2201 4-OH
MAMZ2201

JWH Metabolite EIA Kit (Developed in 2011)

Detection
++

++
+++
+++
+++
+++
+++
++

+++
+++
+++
+++
++

+++
++

++

++

+++

++

Compound

JWH 015

JWH 020

JWH 081 5-OH
JWH 122

JWH 398

JWH 210

JWH 250 5-COCH
STS 135

XLR11

2 Arachidonoyl Glycerol
Anandamide

+++

++
+

High detection
Moderate detection
Low detection

Not recognized

Qualitative urinary assay, 100pg/ml limit

Glucuronide detection w/o enzymatic cleavage

Good cross-reactivity among similar analogs.

Does not detect SC metabolites observed post 2011

Alternative assay is needed for quantitative results for multi-component mixtures

Detection

+ + + 4+
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Emerging Trend: Opiates Cayman

cccccccc

sapvinorin A Mitragynine
(¢ Opioid agonist) (1 Opi0id agonisty
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AH 7921 @ acety| fentany| @ fentanyl

(W OpiOid agonisty (H"Opioid agonisty

(H-opioid agonist)

Opiate abuse is expanding into new, non morphine-based chemical classes
Acetyl fentanyl is a “designer” form of fentanyl and responsible for several deaths
ELISA (available) will detect fentanyl but will not distinguish from acetyl fentanyl
Positive results for fentanyl exposure need to be confirmed by MS

» Certified Reference Material (CRMs) are needed for MS-based kit development




ISO 17025 / Guide 34 Reference Standards

ACCREDITED

« Cayman Forensic/Toxicology product line
IS transitioning from research grade to
reference materials (RMs)

* RMs (solids) needed by crime labs

* CRMs (solutions) needed for quantitation

-

ca}t'?!,.m

Cayman Chemical Co. Contact Us: For RAD purposes only. Not intended for human o animal use.
1180 E. Ellsworth Rd 1-800-364-2B07 or (734)071-3335
Ann Arbor, M1 48108 Fax: (734)371-3640

WWW . caymanchem.com Emai: crrgquality@eaymanchern. com

Certificate of Analysis

Acetyl fentanyl (hydrochloride) CRM
N-phenyl-N-[1-{2-phenylethyl)-4-piperidinyl}-acetamide, monohydrochloride

ACCREDITED

Trem #: 15060128 VRS
Batch # 0451384 GT -
150 Guide 34
CAS Registry Number: 117332-89-5 ,,,\p:-. :q
|
Expiry: 07FEB2016 [valid from date of certification] :j/\"N‘“/ =
Provided as: 100/ mL (nominal, as free base) solution in Methanol HCI

Volume per ampule: not less than 2mL

*ampules are overfilled. It is advised that labs use measured volumes.
Storage and Handling: Store unopened in freezer. Warm to RT prior to
opening. REFERENGE MATERIAL PAODUCER
Safety: Flammable, Poison

Compaound Information

[ Chemical Formula | C21H2eN20 « HCI |
| Formula Weight | 35850 |
Cerfified Concentration el
Certified Concentration (as free bass) [100.0 =07 pg/mL
Concentration is calculated based on product mass (as free bascl, sn'llmnl ‘mass, corrected purity and density at 20°C
Uncertainty of concentration is as with IS0 17025 and Guide 34 at the appraximate 95%,
interval using a age factor nmz and !nmrpnﬂtﬂ tnrertainties from the comrected purity, solution preparatian, homageneity,
Inulg and short term stahility.
was verified hy comparisan to an independently prepared mlibration

Neat Material Quality Information (ifem #S000728 Batch #0450137)

e - Meets

Qualifier Method Limit Resule Specification
s::;i:;f_r:?h" Cayman Method TST SD6&0 2980005 99,3604 2 0.17% ¥
Identity, LCMS Cayman Method T5T 5D13, +ESI 323.2 £0.5 amn 323.2amu Y
Identity, GCMS Cayman Method TST SD12 Conforms Conforms Y
FTIR USP<851> [diamond ATR) Conforms Conforms Y
Melting Point TSP <741 252.0 £5.0°C 247.8°C Y
4% LOD Cayman Method TST SD24 <3.00% =0.10%p £0.150% Y
% ROI Cayman Method TST SD0& <2.00% 0.710% £ 0,120 Y
“Identity, NMR 1HNMR Conforms Conforms ¥
**Corrected Purity 98.56% = 0.26%

“NMR Is provided 83 supplemental Info but ks not within scope of IS0 acersditation
*Coractsd purity ks determined aa foliows: Cortectad Purity = [{100 - % LOD - % ROI|*Chromatographic Purityi100]

Measurament Uncartainty
AN measurement uncertaintles are sxpraseed s sxpandsad uncartaintlas in accordance with IS0 17025 and Guide 34 af the approximate 35%
confidence Interval using a coverage factor of k=2.

[Cayman Chemical certifies that this siandard meeds the specifcarians stated i this coniicaie and warmants s product & meer fhe siafed accepiance
citeria through fhe expiralion dale when sored wnopened a5 recommended.

.,/‘ l.’l r J.' "
Approval: _-’/\—JJ - /] " Title: Cayman Chemical IS0 Quality Manager Certification Date: 07FEB2014

Page 1 of 4 ) Certificate 60128-0451384-02




Acetyl Fentanyl Outbreak: May 2013 e
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ASCLD CDDR Faculty & Advisors Meet to Prepare APHL “Tox-Box” “Tox-Box” Final Transfer of
Meeting Response Toward Acetyl Fentanyl. Webcast Development Method Validation Method Technology
5/8/13 Materials & Test Plan Set in Motion. 717/13 Begins Complete Mid-August 8/31/13
6/25/13
_> ) T
Acetyl Fentanyl
Cayman Begins Acetyl Fentanyl Ds 7/31113
Synthesis of Acetyl LRN Method Pilot Testing for Acetyl Norfentanyl Estimate Availability of
Fentanyl Reference Human Test Development of Acetyl Norfentanyl Ds ISO Guide 34 Certified
Standards (Std) Acetyl Fentanyl (Analytical Std'’s Available) Reference Materials
D
D D
o] /@ o)
)J\N )]\N D D
SEEN® WONS S Qe
N N )P\'j A D
ACCREDITED Ej Ej H ﬁj
Acetyl Fentanyl Acetyl Fentanyl-d5 Acetyl Norfentanyl Acetyl Norfentanyl-d5
Response:
1. Quickly Produce the AF Reference Standard for Confirmation.
2. Produce CRMs for MS-based Assay Development
3. Method Development and Validation (CDDR)
4. Manufacture MS assay for Quantitative Analysis (Cayman Chemical)

55—



ToxBox® Goal: Provide laboratories with the tools and methods to acquire, evaluate, and report
validated data for designer drug analysis (multi-component mixtures)

o First Product: Acetyl Fentanyl ToxBox®
o Produced in response to an outbreak first identified in R
0 Scope and extent of outbreak was unknown
o Customer feedback: Flexibility in design, analytes, and concentration needed.




ToxBox® - New Format: Ready-to-Reconstitute Plates g

::::::

New Format: Multicomponent panels of analytes formulated on 96-well plates (dry
residue) per custom request

o Calibrators (CRMs)

o QC (2nd source CRMs)

o Internal Standards

Contents e =
o Prep plate NG R
0 Analytical plate (Cayman) R —
o Extraction plate (Biotage) =

o Collection plate

Custom Panels:
o0 Opiates
Benzodiazepines
Barbituates
Phytocannabinoids
Synthetic Cannabinoids and other Designer Drugs
Other testing platforms (traditional environmental / food / water / public health
testing)

O O OO0O0o




Manufacturing Process

1500¢

Individual CRMs

lnas0: 2507 lmpsp: ' Mmaspr  le2sp: Iease:

Master Plate
R ==

Bulk solutions onto master plate

Calibrator and QC solutions

Automation used to mass-produce,
elimination of aliquot error

Cgyman
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QC Process: 1/51 Analytes (Acetyl Fentanyl)

A

Second Source Recovery

—

Cgyman

B C D E F G H I J K L M N (0]
Analyte: Acetyl Fentanyl
Run 1 [ W 05MAY2015 ToxBox 70016 0468634 Opiates.rdb [Acetyl Fentanyl 1): "Linear" Regression ("1 / x" weighting): y = 0.0476 x + 0.000986 (r = 0.9996)
Date: 5152015
Run 1D: 70016 01468634 a7 / °
r2= 0.9996 Pass = 0.99 45
Assigned Concentration  Recovery
Value (ng) (ngimL) (Pass +/- 25%
Blank 15 MN/A 7.58E+05 4.0 4
Blank 15 MN/A 7.06E+05
Blank 15 N/A 7.17E+05 /
Blank IS N/A 7.44E+05 351
aci 2.5 2.56 102.4%
aci 2.5 2.45 93.0% 301
aci 2.5 2.56 102.4% -
aci 2.5 2.72 108.8% H
acL 2.5 2.64 105.6% 2 s .
ac2 10 10.5 105.0% g
qQcz 10 10.5 105.0% E
acz 10 10.2 102.0% 204
qQcz2 10 10.6 106.0% =
Qcz2 10 10.6 106.0% 151
Qcs 25 24 96.0%
Qcs3 25 25.2 100.8%
Qcs3 25 24.4 97.6% 1.0 4
Qc3 25 25.6 102.4%
Qc3 25 25.7 102.8%
Qca 100 101 101.0% 0.5
Qaca 100 94.4 94.4%
Qca 100 105 105.0% 00
ac4 100 38.4 98.4% 0 5 0 15 20 2 30 35 40 45 50 55 60 6 70 75 85 95 100
Qca 100 103 103.0% Analyte Conc. /15 Conc.
Rep. Range (ng): Mean Std. Dev. %% CV Total Error Mean Std. Dev. % CV
.5-100 act " 26 " oa 3.9 9.88 Internal Standard | 7312500 | 23935.7 3.3
ac? " 105 " o2 1.6 7.39
acs " om0 T o7 3.0 5.03
ac4 " w04 | a2 42 7.31
AVERAGE 1.3 3.2 7.4
Notes:
6-MAM Acetyl Fentanyl Acetyl Morfentanyl Buprenorphine Codeine Dextromethorphan Dihydrocodeine EDDP Fentanyl Heroin Hydrocodone Hydromorphone Meperidine Meprobamate




Certificate of Analysis

Cayman Chemical Co. Contact Us:

1180 E. Ellsworth Rd 1-800-254-9807 or (734)971-3335
Ann Arbor, M| 43108 Fax: (7T34)971-3540
www.caymanchem.com Email: techsen@caymanchem.com

For R&D purposes only. Nof intended for human or animai use.

Certificate of Analysis

ToxBox® Benzo/Opiate Panel 6

Item #: 70016
Batch # 0458634

Expiry: 12MAY 2016 (valid from date of certification)
Storage and Handling: Store unopened in freezer. Warm to room temperature prior to opening.

Description

This product consists of a 96-well plate containing custom prepared mixture of 51 drugs and their cormesponding 50
internal standards. See the Plate Layout diagram for an overview of the contents in each well. The plate includes
calibrators, intemal standards, blanks and quality control standards which have been prepared from a separate lot of
intermediate solution and added to the well plate on a separate day from the calibrator solutions. The plate has been
dried to a film and must be reconstituted in an appropriate solvent prior to use. The accurate quantity of each component
(reported in ng) in each well position is tabulated in the Contents section of this document and may also be found in the
associated Excel document located in the provided data package. The data package also contains the lot specific
certificates of analysis for each parent drug and intemal standard used in the preparation of this plate.

This product may also come prepackaged with additional components such as extraction and collection plates. Please
refer to the original manufacturer documentation for each of those components.

Traceability of intermediate solutions used to prepare the plate.

A—
(o

Ca;nan

CHEMICAL

Cayman Chemical Co. Contact Us:

1180 E. Ellsworth Rd 1-800-264-0807 or (734)071-3325
Ann Arbor, MI 43103 Fax: (T24)971-3640

www caymanchem.com Email: techsemv@eaymanchem.com

For RAD purpeses only. Nof infended for human or animal use.

Plate Layout

P4 | OC Bankd | QC B ac ol Held4 | OC Bankd | QC BX Qg o B4 | OC Markd | QC B2 ac ol

1 F3 3 2 5 [ 7 F] a 10 1 12
A | Sod 1 OC Blankl | OC A5 I QCes | swi OC Blarkl | QCAS QC c3 St 1 OC Blarkl | QCAS QL 3
-] I Std 2 OC Blank2 [ OC B2 | Qres | std2 OC Blank2 | OC Bl ot ca Std 2 OC_Blank2 ac_e1 ac o4
c S 3 OC Blank3 | QC B2 I QCes | sw3 OC Blark3 | OC BF QC_C5 Std 3 OC Blank3 | OC BF Qc cs
|
|

5td 5 oc Al ac B4 acoz | sds ac_a1 aces | Oc oz St 5 oc_al ac B4 ‘ac o2

]

E

Pl sme | ocwe | ocps | ocpy | swe | oca2 | oces | acpy | swe | ocer | oces | acps
A -

H

Std 7 O A3 ac o Ochd | Sid 7 Gt A3 ac cl ac_Dd std 7 QC A3 ac el Oc_Od

Stel B 0 A4 ac o2 I acns | swde 0 a4 accz | acos Ste B OF A4 acc | acos

Plate contains Intenal Standard in all 96 wells.

Guality Control Test Results

Component Item i Lot # Description

ToxBox — Benzo/Opiate Panel 2 Internal 21041 Mixture of labeled opiates/benzodiazepines used to
Standard Intermediate Solution TOX3000 83833 spike all plate wells containing Internal Standards

ToxBox — Benzo/Opiate Panel 2 Calibrator Mixture of opiates/benzodiazepines used to prepare
#1 intermediate solution TOX10005/0467388 well plate calibrator #1 and #2

ToxBox — Benzoi/Opiate Panel 2 Calibrator Mixture of opiatesibenzodiazepines used to prepare
intermediate solution TOX10006/0467383 well plate calibrator #3 and #4

P Meets
Test Specification Reszult Specification

Linearity, - = 0.990 0.9980 + 0.0018 Y

% Recovery, GC_A = 25% 106.3% * 7.8% hi

% Recovery, QC_B < 25% 106.8% * 7.6% Y

% Recovery, QC_C = 25% 104.2% + 6.9% Y

% Recovery, QC_Dv = 25% 99.0% * 9.1% Y
Precision (Internal Standards), %CV = 15% 5.6% Y

ToxBox — BenzoiOpiate Panel 2 Calibrator Mixture of opiatesibenzodiazepines used to prepare
#1 intermediate solution TOX10007/0457350 well plate calibrators #5 and #6

ToxBox — Benzo/Opiate Panel 2 Calibrator 1041 Mixture of opiates/benzodiazepines used to prepare
#4 intermediate solution TOoX1000 E7391 well plate calibrators #7 and #8

ToxBox —_Benqu'D_piahe Fan_el 204C Low TOX20004/0467392 Mixture of opiates/benzodiazepines used to prepare
intermediate solution QC Awells

ToxBox — Benzo/Opiate Panel 2 GC Mid

- ) n TOX20005/0457992 Mixture of opiatesibenzodiazepines used to prepare
intermediate solutien

GC_Band QC_C wells

ToxBox — Benzo/Opiate Panel 2 QT High Mixture of opiatesibenzodiazepines used to prepare

intermediate solution JEERIRIGNARTSS QC_D wells
‘CONDONS Were prepared from Taceable CRMS, USINg balances callorated wih NIST wraceabie welghts and Class A vDlumelric glasswars. Matenal
Welﬂ'l% werne comected for salt content and concentrations are lEﬂDI‘IEd as frea base concentrations.

Cayman Chemical certifies that this product meets the specifications stated in this cerfificafe and wamrants this product to
meet the sfated acceptance crifenia through the expiration date when stored unopenad as recommendsd.

Approval: -\ ‘."/ Title: Cayman Chemical IS0 Quality Manager Certification Date: T2MAY2015

'l

Page 1 of 4 Certificate #70016-0468634-01

Results are expressed as average values across all analytes with the exception of the Intemnal Standard precision.
Internal Standard precision was determined by randomly selecting 5 analytes and measuring the precision of the Internal
Standard responses of QC Blank wells. The result reported is the largest %CV of these resulis.

Additional Notes

Page 2 of 4 Certificate #70016-0463634-01




Questions?

cccccccc




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Acetyl Fentanyl Outbreak: May 2013
	Slide Number 11
	Slide Number 12
	Manufacturing Process
	QC Process: 1/51 Analytes (Acetyl Fentanyl)
	Certificate of Analysis
	Questions?

