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I ¥ comedica
ABOUT US

Over the past 20 years, Comedical has expanded its interests into Clinical and Forensic
Toxicology.

Comedical developed analytical solutions in LC-MS/MS and Immunometric Test for the de-
tection of medicaments, drugs of abuse and psychoactive substances in biological matrices.
Comedical is present in three continents: Europe, Africa and South America.

VMA-T Reagent, M3 Reagent and TricoCheck Controls are Comedical’s solutions for fast and
easy analysis of the keratin matrix.

VMA-T and M3 Reagents are able to extract and stabilize all medicaments and drugs of abuse
from the keratin matrix at once.

Comedical’s TricoCheck Controls, made from real keratin matrix, have been shown to retain
substances like real hair during the incubation process. It is the only product on the market to
have this characteristic.

All Comedical products are CE-IVD certified.
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WHY ANALYZE HAIR?

HAIR / DIFFERENT HAIR DISTRICTS

BLOOD

SALIVA

SWEAT ®

MINUTES HOURS DAYS WEEKS MONTHS  YEARS

In blood/serum or saliva, the recent use of illicit substances is assessed in a time window
of several minutes/hours.

In urine, the recent consumption of illicit substances is assessed in a time window of a
few days.

The keratin matrix [hair, nails], on the other hand, enables the assessment of prior use/
abuse of illicit substances in a time window of months/year.

A segment of interest can also be analyzed, considering that growth is about 1 cm per
month on average (0.8 - 1.2 cm per month].

Hair allows us to investigate long-term substance abuse.

Hair matrix cut-offs are in accordance with the SoHT [Society of Hair Testing] consensus.
(https://www.soht.org/consensus).
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Products for immunoassay screening test
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HAIR SCREENING
INTRODUCTION a

Comedical's VMA-T Reagent was developed in 2003 for the extraction of drugs of abuse

and medicaments from the keratin matrix. VMA-T converts parent drugs into metabo- ®
lites. Thus, the extract can be analyzed with a standard biochemistry analyzer and urine
enzyme immunoassay reagents.

&
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CAL VMA-T VMA-T Reagent
Calibrators Able to solubilize and stabilize
Calibration kits composed of 5 lev- both acidic and alkaline molecules ®
els rea.d},r to use. present in the hair.
Converts some parent drugs pres- -
ent in the hair into metabolites. ®
. &
_ @
TricoCheck Controls SLV VMA-T Washing
Real keratin matrix, fortified with Solution .
medicaments and drugs of abuse. Washing solution for decontamina-
It undergoes the same pre-treat- tion of keratin samples. ®
ment as the real sample. 4
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HAIR SCREENING
EXTRACTION

: Quick and easy hair sample preparation
Collect the Weigh 33 mg Add 1 mL of SLY  Add 0,4 mL of Cool down Read the
keratin in test tube VMA-T solution. VMA-T Reagent. and put the semi-
® matrix for digestion Gently shake for Digest for 1 h supernatant into quantitative
: sample 10/20 seconds. at 100° C the cups result
o

Discard solution

» Classes of Drugs of Abuse and Medicaments

MDMA Cocaine
Opioids Buprenorphine

Benzodiazepines Nicotine

Oxycodone Tramadol

And for the first time in screening Ethyl glucuronide (EtG), a direct metabolite of

@
@ Amphetamines
® L) Cannabinoids
& Ketamine
Methadone
®
®
® o
ethyl alcohol.
®
@  avals Concentration
: [pa/mag)
Cal. Lev. 1 0
. =
: Cal. Lev. 2 15
: o © | (Callev3 30
Cal. Lev. & &0
&
Cal. Lev. 5 120
@
®
™

ABS ABS = Absorbance [A] - CONC = EtG concentration [pgfmgl
0,55 T T T T T

0,50 : =
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HAIR SCREENING
IMMUNOASSAY REAGENT

The urine enzyme immunoassay reagents certified by Comedical for hair analysis are
listed below. For Ethyl glucuronide, the ARK™ Ethyl glucuronide Assay with Comedical’s
COMpacta biochemistry analyzer must be used.

The urinary enzyme immunoassay reagents for drugs of abuse that can be used for
hair screening are:

* Thermo Scientific™ DRI™
* Siemens EMIT® I

* Immunalysis Urine HEIA™

* ARK™ Ethyl glucuronide Assay

C<:Mpacta 7o

Biochemical Analyzer
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HAIR SCREENING
SCIENTIFIC REFERENCES

Main scientific articles involving the use of the

VMA-T Reagent

E. de la Torre, E. Civit, F.
Svaizer, A. Lotti, M. Gottardi,
M. Miozzo, High throughput
analysis of drugs of abuse
in hair by combining
purposely designed sample
extraction compatible with
immunometric methods
used for drug testing in
urine, Forensic Sci. Int. 196
(2010) 18-21.

F. Svaizer, A. Lotti, M. C. Moore, Oral fluid and hair
Gottardi, M.P. Miozzo, in workplace drug testing
Buprenorphine detection programs: new technology
in hair samples by for immunoassays, Drug
immunometric screening Test Anal, 3 (2011) 166-148.
test: preliminary doi: 10.1002/dta.140. Epub
experience, Forensic 2010 Jun 15.

Sci. Int. 196 (2010) 118-
120. doi: 10.1014/j.
forsciint.2009.12.047. Epub
2010 Jan 18.

> >

S. Pichini, M. Gottardi, E. M.R. Baumgartner, R.
Marchei, F. Svaizer, Garcia Guglielmello, M. Fanger,
Algar, R. Pacifici, Rapid T. Kraemer, Analysis
extraction, identification of drugs of abuse in

and quantification of hair: evaluation of the
drugs of abuse in hair immunochemical method
by immunoassay and VMA-T vs. LC-MS/MS or
ultra-performance liquid GC-MS, Forensic Sci. Int. 215
chromatography tandem [2012) 56-59. doi: 10.1014/].
mass spectrometry, Clin. forsciint.2011.08.025.

Chem. Lab. Med. 52 (2014])
$79-686. doi: 10.1515/cclm-

2013-0784.

* Information entered in April 2024
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M3 Line®

Products and confirmatory techniques
for ELISA screening
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CONFIRMATORY HAIR
ANALYSIS INTRODUCTION

Comedical's M3 Reagent is designed for LC-MS/MS analysis and is able to extract and
stabilize all substances of abuse and medicaments from hair. The extraction process is
unique for all substances, including EtG and THC-COOH.

-

CAL M3 Calibrators

Calibration kits composed of 5 lev-

els ready to use. Calibrators are

added to the hair blank and the mix

of deuterated internal standards

(IDS1/IDS2), and follow the prepa-
_ ration of controls and samples.

M3 Reagent

Able to solubilize and stabilize both
4 ; \ acidic and alkaline molecules in-

Flomscr repcanctsemming cluded in the hair.

CTRLT POS ConTRiL

TricoCheck Controls
Real keratin matrix, fortified with
medicaments and drugs of abuse.
It undergoes the same pre-treat-
ment as the real sample.
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CONFIRMATORY HAIR
ANALYSIS EXTRACTION :

Quick and easy hair sample preparation

Q.(Bﬁ@@

Collect the Weigh 25 mg Add 0.005 mL of  Add 0,5 mL of Cool down Read the
keratin in test tube deuterated mix M3 Reagent. and put the quantitative P
matrix for digestion Digest for 1h  supernatant into result
sample at 100° C the autosampler

vial

Substances present in the calibrators and controls

of the M3 line
ESI+

Amphetamine
MBDB
Alprazolam
Etizolamn
Oxazepam
CBD
Cocaine
Cocaethylene
Norbuprenorphine
Fentanyl
Morphine

Ketamine

ESI-

Ethyl glucuronide

Methamphetamine
MDMA
Bromazepam
Lorazepam
Temazepam
CBN
Norcocaine
Ecgonine methyl ester
Codeine
Methadone
6-MAM

Morketamine

THC-COOH

MDA
MDEA
Diazepam
Nordiazepam
Zolpidem
THC
Benzoylecgonine
Buprenorphine
Dihydrocodeine
EDDP
Tramadol

Oxycodone
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CONFIRMATORY HAIR
ANALYSIS [ C-MS/MS

Example of a chromatogram obtained with UPLC Ac-
quity | Class coupled with Waters XEVO TQ-S Micro
mass spectrometry

Comedical's Confirmatory analytical
methods in M3 are all validated on
the Waters TQS Micro and Waters XS
mass spectrometers.

Comedical can supply the chroma-
tographic column and mobile phase
formulations [following the accept-
ance of an NDA] and remotely set up
the instrumental method in Waters
systems.
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CONFIRMATORY HAIR ANALYSIS
SCIENTIFIC REFERENCES?

Main scientific articles involving the use of the

M3 Reagent

F.P. Busarda, J. Carlier, R.
Giorgetti, A. Tagliabracci,

R. Pacifici, M. Gottardi,

S. Pichini, Ultra-High-
Performance Liquid
Chromatography-Tandem
Mass Spectrometry Assay
for Quantifying Fentanyl
and 22 Analogs and
Metabolites in Whole Blood,
Urine, and Hair, Front.
Chem. 7(2019] 184. doi:
10.3389/fchem.2019.00184.
eCollection 2019.

C. Calvetti, A. Salomone, A.
Verzeletti, F. Di Nardo, P.M.G.
Begni, 5. Vezzoli, Are the
NPS commonly used? An
extensive investigation in
Northern Italy based on hair
analysis, J Anal Toxicol, 00
[2023] 1-6. doi: 10.1093/jat/
bkad0D40. Online ahead of

print.

* Information entered in April 2024

G. Mannocchi, A. Di Trana, A.
Tini, S. Zaami, M. Gottardi,

S. Pichini, F.P. Busardo,
Development of fast UHPLC-
MS/MS screening method
for 87 NPS and 32 other
drugs of abuse in hair and
nails: application to real
cases, Anal. Bioanal. Chem.
412 (2020) 5125-5145. doi:

10.1007/s00216-020-02462-6.

Epub 2020 Fb 15.

F.K. Nzekoue, M. Agostini, M.
Verboni, C. Renzoni, L. Alfier,
S. Barocci, M. Ricciutelli,

G. Caprioli, S. Lucarini, A
comprehensive UHPLC-
MS/MS screening method
for the analysis of 98 New
Psychoactive Substances
and related compounds

in human hair, J Pharm
Biomed Anal. 205 (2021 doi:
10.1016/}.jpba.2021.114310.

E. Groff, M. Lucchiari,

G. Stocchero, F. Donini,
G.M. Marchio, F. Ingenito,

L. Bertoldi, L. Pecoraro,

E. Bertol, D. Favretto, A.
Anesi, Comparison of two
methods for the extraction
of ethylglucuronide from
hair, Drug Test Anal. (2023

doi: 10.1002/dta.3516. Online
ahead of print.



Controls for screening and confirmatory hair tests
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INTERNAL QUALITY .
CONTROLS INTRODUCTION =

Comedical’s Internal Quality Controls [IQC) include CTRL H20 multiCONTROL, CTRL EtG
CONTROL, CTRL Neg multiCONTROL, and screening controls, all of which are in real a
keratin matrix fortified with medicaments, drugs of abuse, or EtG. At TIAFT's 60th Inter-

national Congress of Forensic Toxicology, held in Rome from August 27th to August 31st, e
2023, Comedical demonstrated that TricoCheck behaves like real hair in extraction. The »
presentation is as follows:

INTERNAL QUALITY N
CONTROLS TIAFT 2023 {
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o ." INTERNAL QUALITY
~* CONTROLS TIAFT 2023
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TRcoin TricoCheck”

TricolNC * technology is also used to produce
PT and customized IQC
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INTERNAL QUALITY
CONTROLS TIAFT 2023
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INTERNAL QUALITY
CONTROLS CUSTOMIZED
PRODUCTS

EQA
External Quality Control

Comedical also offers customized Ex-
ternal Quality Assessment [EQA), in real
keratinic matrix, fortified with medica-
ments, drugs of abuse and EtG.

The TricolNC technology used by Co-
medical to artificially incorporate the
keratin matrix is also used for 1QC, for
the evaluation of the external quality of
New Psychotropic Substances [NPS],
carried out by the Italian Early Warning
System [SNAP).

The TricolNC system allows you to ob-
tain a keratin sample that closely re-
sembles the real one. This enables you
to test the efficiency of the hair diges-
tion method. Spiked hair sample does
not permit the real evaluation of the
incubation step.

Comedical's EQA are manufactured in
compliance with ISO/IEC 17034:2016
[General requirements for the compe-
tence of reference material producers).
The homogeneity and stability of Comed-
ical's EQA are assessed according to ISO
13528:2015 (Annex B, Homogeneity and
stability of proficiency test items - Gen-
eral procedure for a homogeneity check].

(]
(=]

New sample
preparation tools

Hydrolysis Tube 703 0005

Length 65 mm;
816 mm.

Scale 1:1

Accessory for 705 0000
weighing hair Hold-up for glass
samples tubes @ 16 mm.
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CLIENTS AND
COLLABORATIONS

WITH PUBLIC BODIES AND
PRIVATE COMPANIES®

Comedical products are used by

The VMA-T Line is used in 24 centres in Italy, including Local Health Authorities [ASL,
USL, ULSS, ASP], Hospital Laboratories, Forensic Toxicology Laboratories at Forensic
Medicine.

The M3 Line is used in 21 centres in Italy, including Local Health Authorities [ASL, USL,
ULSS, ASP|, Hospital Laboratories, Forensic Toxicology Laboratories at Forensic Med-
icine.

The TricoCheck Quality Controls are used in 34 centres, including Local Health Authori-
ties (ASL, USL, ULSS, ASP], Hospital Laboratories, Forensic Toxicology Laboratories at
Forensic Medicine and Company.

Comedical cooperates with

» National Centre on Addiction and Doping, Istituto Superiore di Sanita (ISS], Rome
[Italy]

» Unit of Forensic Toxicology, Section of Legal Medicine, Department of Excellence
SBSP, Universita Politecnica delle Marche, Ancona [Italy)

» LGC Standard Ltd, Queens Road, Teddington, Middlesex [United Kingdom)]

» Waters Corporation, Milford, Massachusetts (United States)

* Information entered in April 2024
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Please contact us for questions or
further information.

Comedical s.r.l.
via della Cooperazione, 29 - 38123 Trento [TN] - IT

tel. +39 0441 945 876 - info@comedical.biz
www.comedical.biz



