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Sociedad Europea de Anilisis Diferencial de Movilidad SL (SEADM) is a Spauish e oo
SME founded in Febrary 2oos with the aim of developing a new generation of analytical Diaragtud ol #id malal detwelais
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» An o source Tor jonisation of vapors, based on the
Electraspray jonization (EST), The ion source, or electraspray ionizer, readily interfaces with the Differential Mobiliy
Anabvzer (DM A), and allows on-line analyais of vapours, for DMA-MS ppplications,

The company belds 11 patents i thie ave, and has the exclozive world-wide leence for 2 patents on mability analysis property
of Yake University (1154, and sublicensed by the U5 company ManoEngineering.

Activities

Sinee its foundation, SEADM has delivered equipments for the analysis of vapors and nanoparticles. These equipments are
s for multiphe applications within the pasescience. health, exvirenmental and sccurity sectors. Our customers mclude
mainly research institutions anc Etrumentation companics working in explosives detectinn, virns sereening and aerasol
ressarements.
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Sinee 2005, SEADM has completed or is currently developing the following projects:

1. EXPLOSIVE TRACE DETECTION

. Industrial rescarch activities in the field of explosie detection from 2005, all of themn develoged in partnership witl
Fundawion CARTIF:

= ARDMA project, jointhy funded by the Spanish Ministry of Industry [Frofit program) amel the Ministry of
Defenee {Coincitente program).
OLFATO project, funded by the Castilla v Leon Regional Government [ADE line 43, il [i: e
200G,
DETEV prapect, funded by the Spanish Mimastry of Industry in 2007-H000.
s SIMDE project, fonded by the Castilla ¥ Ledn Regional Governmenit (ATE line 4) by 2007-2000,
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« CARGO Phase 10 project, under subcontract from e & . st .
the related company SEDET, which started in 2060 ﬁ L

and was completed in 2013, This project was co-

funded by the Spanish Ministry of Sebence and Innovation, under the Spamnizh
National Plan for Scientific Research, Development and technical Innovation ac08-2011 (Ministerio de Ciemeia
» nnovacién, dentre del Plan Navional de Investigacian Cientifica, Desarraila e Innovaciin Teenobigies sons-

2ckin)

=L T mhe DD Eparaya®

= EFFISEC program, an FP7 integratien program froam the First Socurity Call (2o0g-20m3), bed by hlorpdue, whers
Seadmn developed a trace detector based on Mass Spectrometry.

« The company has developed o Demsnstrator showing detection capability for vapour [EaCEs of explosive in the
atmosphens ot concentrations of 001 g {parts et quadrillion] .

5 DIFFERENTIAL MOBLLITY AMALYSIS (DMA) DEVELOPRMERTS

« MAIMS Program (Mobility Analvsis Inteprabed with Mass Spectrametryl, dn eiphiesn months E Lo i
progeaim which began in Heplember 200, 5 an imitintive to couple a Differetial Tobili
ypalvzer (PAIAD 10 an AFD Mass Spectrometer, o order o ncresss its pesolution capability for inlogical analysis. |

MATMS ia an internationnl Canadika program and & partially funded by the Spanish Ministry of Industry within the |

srwg-zoo7 Mational K& Flan,
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ended in December 2000, Its ain bas been to develop an eloctronte Differential Mobility Anabeer (DBLAL VEAME
was supported by the Spanish Ministry of Inchastey. Project numeber TE-020000-2008- 5

e

EVA Pragram, which began m February 2010 and extended for $8 months, 1ts aim has been to couple Differentizl
Mobility Analyvers {DMAs) in seris, in arder o obtain a mobility Gltering deviee with a resolution in the order ot

130K,

« VEAME DOBLE Program, which began in May 2041 and will be s
developed in 36 months, Its aim has been to develop a donzble {.ﬂ
electromic Differential Mobility Analyzer (DA VEAME DOBLE |:|_|‘__|-‘_'-1 M=
is supported by the Spanish Ministrye of Industry, Encrgy aml
Tourisn, within the National Plan for Scientific Research, Development and Techoological Innovalion 2008-2001
[Subprogram Avanz Competitividad T D+T). Profect number TS-020000-2001-34-
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3. VAPOR IOHTZER BY MEAMS OF AN ELEC TROSPFRAY CLOUD (SESD) DEVELOPMERT

+ Development of an ioa souree for onization of vapers basedd o an eloctrospray cloud (SEST) directly integrated to
the Differential Mebility Analrzer (DAL An imternally funded program, it mim is to incressed ten fald the
ionization efficiency of an Electrospray soaree chosely integrated with a Tatferential Mobilsty Agalyvzer [DAIAL

4. 110G Program: (Odour Disgnosis of Cancer)
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« IOC Program ((dour Diagnosis of Cancer), under subcontract g ey
: ﬁ il mmue
from the company Tlia Systerms 5.1, started in June 2010 and . =
will e developed for 48 osonthe, The sim of Seadm participation.  — o == cL
i= to produce a Differential Mobility Analymer (IMA) aml its
| mterface with a1 TOF mass spectrometer, and to immestigate techniqes for determination of e cancer alfactary
bonquet. TDOC = currenthy supparted by the Spanish Minsstry of Tndustry, inside of the Wational Plan for Scientific
Research, Development and Technological Innovation 2008-2011, Praject auriber TEI-0200a0-2010 12,
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5. STAMM [Inteprated Systesn oo Mobility and Mass Amalysis)

+ The SIAMM progrom (fune 2013/ December 20150 has been developed for a total
duration of 20 meonths. The aim of this project has been to develop a double-mohilicy L CHEE =
apalyper based on trnsversal electric fiulds, The anabyzer has been conpled to oa LG
[Linear Trap Quadrepole) comercial mass spectometer bestowed by Therme Setentific, STAMM was supported by
the Spamish Ministry of Indnstry, within the National Plan for Scientific Rescarch, Developoent and Technological
Inmevation 2012016, ncuded in the framework “Strategie Action of Econemy and Trigital Saciety (AEESTT,
Opder TET /6201t Profect number T5I-100060-200014.

o, IMAMA (Tndustrial Mlabality Mass Analvmer)

« Thi IMMA project will develop a new technology for the analysis of chemieal species i .‘@.
tandem with Rass Spectrometry. The new svatem, n combination with the pre-exisbing A e TR

analvzers, will provide voprecedented separation capacity, which i crucial in many
applecations.

= ACTD: Marke Curie Industre-Academia Partverships and Pathwayvs (TAFF]
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- The main ohjective of this project is to develop novel instrumentation for the i
characterization of gas-phase anolytes with high sensitivity and in real fivne, These ._."E;.."'_..._; e
profotypes will be benchmarked by pursning fondamental studies to address open issnes

I around secomdany electrospray ionization (SEST) and by screening volatile metabolites from bicflaids, explosives and

even single cells, This will provide forther pre-commercial analytical alternatives 1o current technologies for the

detection of volatile species,

8. DI (Fast Divect Atmospheric Tinxin Detection)

= The project main objective is the application of a new analytical technigue for the
| quantification of dioxin, tracking continnous PCDDs/PCITS coneeiteations in air, soil
and hiots {vesetal) at the swrroundings of a MSW incineration facility. The new
analytieal technique will help 1 evaluate these pollatants dispersion and deposition inn e environment, in onder to
recduce this environmental probbent.

. HAZEL {Trace and Sub-Truce Determination of Organic Atmaspherne Pollutant=)

« TIA¥EL is & project co-funded by the Eoropesn Commission (Hzomn, SME program)
with the aim of commercializing of a novel, high efficiency svetem for the determinaton m
af hazardous atmospheric pollutints st trace and sub-trace levels, incheding the
Polycyclic Aromatic Componnds as well a5 Dicsins and Furans, by means of the TIMA-MS SEADRs vapour

analy=er,

Hesourees

SEADM has the following resourees:

= Personnel: 15 engineers.

» Labweatory: Installed in Pondacitn CARTIF facilities, Seadm laboratory covers a 250 m2 area, and includes & e
| (-Etar XL TOF masz spectrometer, 3 Scex AFL 5000 triple quadrupole, as well 35 a single quiacrupole Shimadzn LERMS

20

ol 2ok, Sockdad Europea de Analivis Drlferinezal de Movilsdad 5.1
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Explosives trace detector

Explosives trace detectors (ETD) are security equipment able to detect explosives of small
magnitude. The detection can be dane by sniffing vapors as inan explosive vapor detector or by
sampling traces of particulates or by utilizing both methods depending on thie scenaria. Maost
explosive detectors in the ma rket taday can detect both vapoers and particles of explosives. Devices
similar to ETDs are alsc used to detect parcotics, The equipment is used mainly in airporns and
other vulnerable areas considered susceptible Lo acts af unlawful interference.

Contents
= 1 Characteristics
o 1.1 Sensitivity
o 1.2 Light weight
o 135028

o 1.4 Cold start up time and analysis time

= 2 Technologies used in various prplosive detectors”

a 2.1 lon mobility spectrometry

o 2.2The rmo redox

a 2,3 Chemiluminescence
o 2.4 Amplifying fluprescent polymer
« 3 References

Characteristics
Sensitivity
sensitivity is defined as the lowest amount of explosive matter a detector can detect reliably. ITis
expressed in terms of nand-grams [ng), pico-grams (pgj or femto-grams {fg) with fg being better
than pg better than ng. itcan also be expressed in terms of parts per billion {pph), parts per trillion
(ppt) or parts per guadrillicn {ppal.

Sensitivity is important because most explosives have a very low vapor pressure and givie out very
little vapor. The detector with the highest sensitivity will be the best in detecting vapors of
explosives reliabhy.

Light weight



Portable explosive detectors need to be as light weight as possible 10 allow users to not fatigue
when halding them. Also, light weight detectors can easily be placed an top of robots.

Sire

Partable explasive detectors need to be as small as passible to allow for sensing of explosives in
hard to reach places like under a car or an inside a trash bin.

Cold start up time and analysis time

The start up time should not be a parameter for evaluation of an explosive detector. Start up time
only indicates the time required by the detector 1o reach the optimized tem perature for detection
of contraband substances.

Technologies used in various explosive detectorst
lon mobility spectrometry

Explosive detection using lon mobility spectrometry (IMS) is based on velocities of ions in a uniform
slectric field. More information on IMS is found here IMS There are seme variant to IWAS such as kon
trap mobility spectrometry (ITMS) or Non-linear dependence on lan Mebility {NLDM) which are
based on IMS principle. The sensitivity of devices using this technology is limited to pg levels. The
technology also requires the ionization of sample explosives which is accomplished by a radicactive
source such as Mickel-63 or Americium-241. This technology is found in most com mercially available
explosive detectors like the GE VaporTracer, Smith Sa bre 4000 and Russian built MO-2M and MO-B.
The presence of radioactive materials in these equipments cause regulatory hassles and requires
special permissions at customs ports. These detectors cannot be field serviced and may pose
radiation hazard to the operator if the casing of the detector cracks due to mishandling. Bi-yearly
checks are mandatory on such equipment in most countries by regulating agencies to ensure that
there are na radiation leaks. Disposal of these equipments is also controlied owing 1o the high half-
life of the radioactive material used.

ElectroSpray lonizaticn, Mobility Analysis [DMA) and Tandem Mass Spectrometry (MS/MS5) i used
by SEDET (Seciedad Europea de Deteccion) for the “Air Cargo Explosive Screener (ACES)", targeted
to aviation cargo containers currently under deyelopment in Spain, “SEDET" is a Joint Venture
created by SEADM, Morpho and CARTIF in order to develop a new generation of explosive trace
detection systems.

Thermo redoxt’!

This technalogy is based on decomposition of explosive substance followed by the reduction of the
NO2 groups. Most military grade explosives have an abundance of NO2 groups on them. Explosive
vapors are pulled into an adsorber at a high rate and then pyrolized, The presence al MO2 groups in
the pyrolized products is then detected. This technology has significantly more false alarms because
many other harmless compounds also have an abundance of NOZ groups. For example maost
fertilizers have NO2 groups which are falsely identified as explosives, and the sensitivity of this
technology is also Tairky low. A popular detector using this technology is Scientrex EVD 3000.

Chemiluminescence



This technology is based on the luminescence of certain compounds when they attach to explosive
particles. This is mostly used in non-electronic equipment such as sprays and test papers. The
sensitivity 15 pretty low in the order of ng.

Amplifying fluorescent polymer

amplifying fluorescent polymer is a promising new technology and is based on synthesized
polymers which bind to explosive malecules and give an amplified signal upon detection. The
sensitivity is in the order of fg.
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