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English summary

This report provides a brief summary of curnent and developing rechnologics avalable for
identifeation of biological threat agents. In addition, some representative examples of bio-
iderification platforms are given. Discussions regarding the future trends and prospects in the
field of bio-identification technolowies are imelwded,

The respensible nation for writing this report was Finland with assistance from the other nations.

The Finnish report is enclosed to this FFI report and starts at page 5.




Sammendrag

Denne rapporten eF en leveranse | MORDEFCO-samarbeidel mellom MNorge, Sverige og Finland
rid titiclen “The biolooical identiGeation and detection capabilities { BIDCY (05.06.2013).
Hovedfokuset i leveransen er d beskrive hvopdan dagens teknologiske tilngemuinger og
instrumentering kan brukes tl & idemtifisere biologiske trusselstoffer i en kjemisk, biologisk,
radiologisk oz nukleser (CBRN) sikkerhets- op forsvarssmmmenheng.

Rapporten beskrver metoder og teknologier for identifikasjom av biologiske tnsselstoffer. Den
inneholder en kort oppsummering av teknolopier som per 1 dag er tilgjiengelige for identifikagon
av biologiske wrusselstoffer. inkludert en diskogjon av fremtidige trender innenfor detle omrldet.

Finland har hair hovedansvaret for & skrive denne rapporten med ionspill fra de andre nasjonens.
Fapporten or i sin helhet vedlagl oz starler pa side 5.
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Preface

This repost is a part of the NORDEFCO subgroup Biological ldentification and Deteetion
Capabilitics { BIDC) {05.06.2015). The subgroup investigated the possibilines for co-operation
writhin biological stand-off and point deteetion and identification. in order o improve biological
defence, The aim of work was cost savings for the partcipating nations amd enbanced
capabilitics. This is schicved by mems of informmtion exchange as well as identifying areas of
common goals, necds, capabilitics and harmonizition, The objective is 10 scek possibilites to
commin procurcment., education and training, stamdards, lesting, burden sharing, resource

oplimization and interoperability,

This report 15 a continustion of our previous paper “Detection of Alrbome Biolegical Agpenis;
Technological review and outlook. The scope of this paper iz briclly to describe the current and
developing technologics for identification of biological threat agents. In addition, 2 few cxamples
of identilicaon components and plaformes will be given.

This report is aimed for military decision makers 1o aid in establishing and maintaining Nordic
co-operation. The main fisous of the report is deseribing current technolopical approaches and
instrumentation heing used for the idemtification of deliberate release bivlogical agents in
chemical, biological, radiological or nuclear {CBRN) security and'or -defence context.




1 Background and definition

Biological warfare agents (BW A are harmiul pathogenic microbes or oxims wiach are being
used a5 a weapon o cause dizease or death on target population. Although o Jarge oumber of
patlvogens or oxing are suitable for BWA oaly twelve of those have been weaponined [ 1 ]. Today
the use of BWAS as a means of warfare is extremely low. Weaponized BWAs are wsually
TEFILI‘Q[!I.I'. i WP of mass dearoeton or casualoes (WD) In the eontex of bioterron=m and
BW As as means of asymmetnc warfare implication are offen hmited, Contrary 10 public belicve
establishment of offensive biolopical weapon capabality 15 o1 plain and simple. There are many
obstacles Le, echnolopical, political and economic. Moderm micrebiology and botechnology
have sigmificantly advanced on the 200 century creating nwge opporunities o develop highly

sophisticated BWAs.

Mevertheless said before, biological warfare agents have remained a persistent concern for Us
people responsible the national security,

Bezides prospects for BYW weapons development modern technolopy provides tools 1o improve
biosdefence capabilities. Development of detection and identification methods lor BW As 15 an

important component in our preparcdness to prodect troops and public health from the harmiful
effect of biclogical threat agents.

2 Units of measure for biological warfare agents

In microbiolesy colony-forming unit or CFL iz gold standard to cstimaie the pumber of viable
bacterial and fungal cells in a sample. In virelogy the counterpan of CFU is PFU o plague-
forming unit. In the cose of biotoxin mass hased omits such as pg or pmoles are being used.
Among biodefence community for acrosol samples Agent Containing Particle Per Liter Air
(ACTPLAY is often the unit of choice [2], [3] 10 descnbe the number of particles contamned in the
air. [t can be casy to measure for biclesical agents ke bactenal spores with the use of slit-io-agar
samplers, Measurement of ACPLA s robust and simple to perform and has been widely used,
cepecially in connection of testing of bioaemsal detectors,

Unfortunately 1t provides lidle uselul nfosmanon abow the samre of the bicacrosol paricles.
ACPLA dossn’t revesl how mamy acbive merobaal cells are present. A single paricle or ACPLA

may contain one or lens even hundreds of agents {Figure 2,10




Figure 2.1 SEM image of aerosolized Bocillus arrophoes spoves collected on pelyearinemaic
fHirer. Booves are gemevaled by nebulizing Ba sispension (e sprearessdwid). Image

Sy Musralahid DHERA,

Moreover ACPLA particle size distribution remains unknown, 1178 well recognized that only
hioparticles having particle diameter 1-5 pm are dangerons. Thus, to evaluate the health hazard
from delibesate release of BWA the ACPLA umt is net useful. National Research Council in
USA has suggested a new unit for the hacard prediction. The proposed hasard unit is Biologically
Artive Unit Per Liter Air or BAULATqe. where Dac is the particle acrodynamie size. 1 measunes
concentration as & funetion of acrodynamic particle size, To be bislogically active, i necessitates
the presence of an active agent {infectious microbe or toxan melecule) i a particle. Merodymmic
particle size pives i rough cstimate of the number of sctive agents ina paricle, BALULAD:
provides useful information needed to estimate health hazard. However the proposed BAULADae
is more cormplex o determine and for instance reguires active particle counting as a function of
acrodyname particle size. In practice the determimation of BAULAD:e 15 a challenging task.
Biological activity of most acrosolized BWAS is not knoam and the methods for determing, of
agent characteristic such as viability, culterability, virelence ¢te. are ehallenging to measure.
Adoreover, e POR based method cumensly being usad for bio-idemilfcation canned dhzeriminagie
active agents form inactive agents. A new umt of measure e “Total Agent per | iter Air with
particle skoe distribution”™ or TALAP has been sugmested [4]. I conlaing the two most imporian
variables [or evalwation of biodetectors and idenifiers, The use TALAD provides significant
ITPFVEITIETIS CeT ACPLA hecase 11 allows neasurement of thie poirhicle <176 dhistwibution and

the pmounl ol el prcsenl.




A orough estimation of viable agenis in ACPLA can be done by measuring concumently acrosol
concenirafion with the slit-to-agar snmpler and acr-to-Iquad samples, Inan acrosolzation
experiment the one ACTPLA particle was found to contain three viable Sacilles airophaens sporcs
{5ee Figure 2.2} [3].
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Figuwre 2.2 Correlation between total gerosol connt (particlesiconn’ as counted by an
Acrodviamic Pariicle Sizer T8 APE] and viable pariicle couni. One APCLA pariicle
conriing eee vielde spores, This is based on assempiion thar aie-to-Bgouid-samplings
(SKC BioSampler” ) disperses any spore-to-spores geglomeraies info single spores
cnd colleciion efficacy of both sampling fechniques are equal. Graph on the mght
sivonws the parvicle size disvilheiian in e aermnsol clowd enevaled by nebulizieng from
Bacillies aivephieans spove sispension. Frobably, peaks ar I.5 and 2.4 por vepresent
EPOrE-i0-5P0re GEglomerales.

3 Evaluation of health risk from bioaerosol exposure

The health risk from deliberate release 15 2 conv-' - issue a5 shown in Figure 3.1, Risk
aszessment from bloaerosod exposure 15 out of the scope of this paper. However 1 would be
wirthwehiile to discuss o discuss o (o some extent, In recent study Mational Kesearch Council has
presented a framework for evaluaiing total health nsk posed by bioserosal exposure. The health
risk consists of tao components: health hazard posed by am agent amd the physiologacal response
of the individual exposed.

Hialth Hazard x Population Susceptbility =  Heslth Risk
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