2012 Edition

Bio-Terror & Infectious Disease Outbreak:
Detection Technologies and Global Markets

Contamination detection  yonikgre
detechpn system disease to protect
at public water utility® military interests

Homeland Security Research Corp.




Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

Bio-Terror & Infectious Disease
Outbreak: Detection
Technologies & Global Markets

2012 Edition

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

0 N o O

10

11

Table of Contents

EXECULIVE SUMMIAIY ..uuiiiiiiii et e et e e e e e e e e e 26
1.1 Y= UL T o 11T RSP 26
1.2 Main CONCIUSIONS ... e e e e eeeees 38
1.3 Global Bio-Detection Market — 2012-2016............cooeeveeeeiiiiieeeeeeeeeeeeee 42
1.3.1 Global Bio-Detection Systems, Service & Upgrade
Markets — 2012-2016 .......uuvuuurrruriiinirrriiiiiiniiieeeeeeeeeeneeeeee. 42
1.3.2 Markets by Geography — 2012-2016............uuuvrvmmmmmmimnennnininnnnnnns 45
1.3.3 Markets for Outdoor, Indoor, Hand-Held and Mobile Lab
Modalities — 2012-2016.......cccceevieiiiiiiieeeeeeeeeeer e 47
1.3.4 Systems Market by Technology Generation — 2012-2016 ......... 48
1.35 Service & Upgrade Market by Generation — 2012-2016 ............ 50
1.4 BUSINESS OPPOIUNITIES ....uuiieeeeeeeeeeiie e e e e e eeaens 52
15 Technology OULIOOK...........oooiiiii 53
INEFOAUCTION o e e e e e e 54
2.1 Y070 ] o1 TP UUP PP TPPPPTT 54
2.2 WHhO iS ThiS REPOI FOI? ...uuuiiii i 55
2.3 \Yi=]1 g oTe (o] (oo | PP PPPPPPPPPPP 56
2.4 Terms of ReferenCe ... 58
Bio-Terror & Infectious Disease Outbreak Detection...........ccccuvvvvviiiiiiniinnnnns 60
3.1 =] o I =T (o PP 60
3.2 National Biosurveillance COMPONENtS .........ccevvviiviiiiiiiiiiiiiiiieieieeeeeeeeeee 62
Forty Countries: Bio-Security Status ReVIEW .........ccccviiiiiiiiiiiiiiiiiiieceii, 63
4.1 2 7= Tod (o [ £ 11 Lo RSP 63
4.2 Forty Countries Bio-Technology & Biosurveillance Performance ........... 63
Bio-Detection Market DIIVEIS .......uuiiiii et e e 65
Bio-Detection Market INNIDITOrS ......ooiiiiiiiii 67
Bio-Detection Industry Competitive ANalySiS......coovvvviiiiiiieiiiieieiiiieie e 68
INAUSTIY SWOT ANAIY SIS oot 69
8.1 S ToT0] o1 PP PSP PPPPPTTT 69
8.2 SWOT ANAIYSIS ..o e e e e e 70
Biosurveillance Technology and Policy Regimes ..........ccccovvviiiiiiviiiiiciineeeenn, 71
9.1 System-Level Metrics and Risk Management.............ccccceevveeeeeeeeeiinnnnnnn. 72
Bio-detection RDT&E and Procurement ProCess..........ccceeevieeeiiveveiiiiiineeeeenn, 73
10.1  New Technology Development and Testing & Evaluation Process. ........ 73
10.2  Government — Bio Detection Industry Relationship ............ccccccuvvveiiinnnnes 75
Biosurveillance ICT MarKet.........uuuuiiiiiiiiiiie e 76
IS O R = 7= Tod (o | (01U T N 76
11.2  Principles for a National Biosurveillance ICT System..........cccccoeevvvvnnnn.n. 78
11.3  National Biosurveillance Integration Systems (NBIS) ............ccccccvviiinnnns 80

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

12 The Bio-DeteCtion PrOCESS ....ccci it 81
12.1  Sampling the ENVIFONMENT..........cooiiiiiiiiiie e 81
12.2  Bio-Detectors in a Multitude of Ambient Settings.............cccccuvvviiiiiiinnnns 82
12.3  Bio-Detection THYQEING .....uuuiiii e e e ee et e e e 82
12.4  SamMPle COlECHION......uuuuiiiiiiiiiiiiiitiiiie i 82
12.5  Bi0-PartiCle DELECIOIS ... ...uuuuiiiiiiiiiiiiiiiiiiiiiiibibiib bbb 83
12.6  Bio-Agent 1dentifiCation..........coooeiiiiiiiiiiiiiii e 84

13 Bio-Detection Technological Challenges.........cccoooviiiiiiiiiiiiii e, 85
13.1 Challenge 1 — Detection of Small Particle Concentration ....................... 86
13.2 Challenge 2 — Bio-Background Suppression ...........ccccoveeeevveeeviiiinneeeeenn. 87
13.3  Challenge 3 — EXpensive REAGENTS..........uuuuuuurimiiiiiiiiiiiiiiiiiiiiiiiiiniiiiinnees 87
13.4  Challenge 4 — Expensive Equipment Maintenance ............ccccccceeeeeeennnn. 87
13.5 Challenge 5 — Adapting Equipment to Changing Environments ............. 88
13.6  Challenge 6 — Dealing With Emerging Threats...............cccevvvviicceneeeenn. 88

14 Present and Pipeline Bio-Detection Technologies........ccccvvvciiiiiieeeeeieiiinnnnnn. 89
14.1  Bio-Detection — Core Technologies Comparison...........cccceevvvvvvvvineeeennn. 89
14.2  Collector/Concentrator Core Technologies...............uuveviiiiiiiiiiiiiiiiiiiinnns 92
14.3  Cyclone COllECIOIS......cooveiiiiie e 92
14.4  Variable Particle-Size IMPACIOr ...........uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeees 93
14.5  Virtual IMPACIOrS.....cccoiiiieiiie e 93
I G [0 o1 T =T £ RPN 94
14.7 Reagent-less Trigger Core Technologies ...........ccuuviiiiiiieeiieeiiiiiiiie e, 94

14.7.1  FIOW CYIOMEIIY ..o 95
14.7.2  Particle SIZING ....ccooveeiiiiie e 96
14.7.3 Gas Chromatography ... 97
14.7.4  Trigger Technologies — DIVEIS .......ccoeeeeeeiiiiiiiiie e, 98
14.7.5 Trigger Technologies — INhibitors............ccooe 98
14.8 DNA Based Diagnostic Core Technologi€s ............cccceevveeeeiiiiiiiiiiiineeeenn, 98
14.8.1 Overview of DNA-Based Detection...........ccccevvvvieneeeeeeeeeeiiinnnnnn. 98
14.8.2 Polymerase Chain Reaction (PCR)..........ccccvvvviiiiiiiieeciieeinn, 99
14.9  Antibody-Antigen Diagnostic Core Technologies...........ccccuvvvvviiiiinnnnnns 106
14.9.1 Overview of Antibody-Antigen Reaction.................cccevvvvvrvnnnnnn. 106
14.9.2 Hand-Held Immuno-Chromatographic Assays (HHA).............. 107
14.9.3 Magnetic Microbead-Base ASSaysS..........cccccuvvviiiiieeeeeeeeiininnn. 108
14.9.4  Microfluidic Devices — “Lab. ona Chip”........cccceeeviieeeiveeiiiiinnnnn. 108
14.9.5 Fluorescence IMaging.........ccoovvrruuriiiieeeeeeeeeicee e e 109
14.9.6 Electrochemical-Luminescence (ECL) .........ccccoeeviiiiiiinn. 109
14.9.7 Antibody/Antigen Technology — Drivers .........cccccoeeeeeeeevevinnnnnn.. 109
14.9.8 Antibody/Antigen Technology — Inhibitors.............ccccoeeeeeie. 110
14.10 Signal Analysis AIgOrithms ........ccoooiiiii i 110
14.10.1 Clustering / Classifier Algorithms ...........ccooee 110
14.10.2 Image Analysis AlgorithmsS.........ccccoeviiiiiiiiece e 110
14.10.3 Decision AIgOrithMS ......cooovieiiieieee 111
I O B A= U 111
14.210.5 INNIDItOrS .o, 111

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

15
16

17

18

14.11 Rapid Microbiological TeChNOIOQIES ........ccoeeiiieiiiiiiiiiiee e 112
14.11.1 Types of Rapid Microbiological Methods................cccevvvviivnnnnnn. 112
14.12 Data Bases DeVelOPMENT........uuuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiei e 113
14.13 Remote Systems Capable of Trggering .............euuvevviiiiiiiiiiiiiiiiiiiiinninns 113
14.14 Optical Trigger Technology Spectroscopic AnalysSiS.........ccccccvveneeennn. 114
14.15 Lightweight and Point DEtECHION ...........uuuvuiiuiiiiiiiiiiiiiiiiiiiiiiiieiiiieeineaeens 114
14.16 Artificial Intelligence Optimization of Spectrometers..........cccccccceeeeeennnn. 114
14.17 CBRN Countermeasures t0 TEerroriSM..........uuuuuueruurruinrrrriiiineinnnnnnnnnennns 115
14.18 Flame and Incendiary TEChNOIOQY .........covviiiiiiiiiiiiiiiiiee e 115
Bio-Terror & Infectious Disease Outbreak Mitigation R&D..........cccccccce. 116
Bio- Detection — Analysis by Application.........cccccooeeiiiiiiiiiiii e 117
16.1  Application 1 — Emergency Responder Hand-Held Detectors............... 117
16.2  Application 2 — Emergency Responder Mobile Labs ..............cccccooee. 119
16.3  Application 3 — Indoor Standoff Detectors ............cccceeevieeiiiiiiiiiiiieeeeee, 120
16.4  Application 4 — Outdoor Standoff Detectors..........cccceevveeerieeeiiiiinneeeennn. 120
16.4. 1 OVEIVIEW ..ottt 120
16.4.2 Project BioWatch — Dry Filter Unit...........coovvviiiiiniieeeieeeeiiiinnn. 121
Global Bio-Detection Market — 2012-2016 .........ccoovveuuviiiiieeeieeeeeiie e 122
17.1  The Global Market OVEIVIEW ..........ccuuuuiiiiiieeeeieieiiee e 122
17.2  Price List of 45 Bio-Detection Systems and ACCESSOri€esS...........ccc....... 123
17.3  Market by Systems, Upgrade and Service Segments —
2012-2006 ..o 126
17.4  Global Market by Geography — 2012-2016............ueuuummmmmmmmmininiiininnnnnnns 128
17.5 Global Systems Market by Technological Generation — 2012-2016.....131
17.6  Global Systems Market by Indoor, Outdoor, Hand-Held and
Mobile Labs Segments — 2012-2016 ..........cccovvimiiiiiiiieeeeeeeeeeecee e 134
17.7  Global Service & Upgrade Market — 2012-2016 .............euvvmeermmmnnnnnnnnns 136
17.7.1 Global Service and Upgrade Business by Technological
Generation — 2012-2016 .........uuiiieeeeeieeeeiiiie e 136
17.7.2 Global Service & Upgrade Market by Indoor, Outdoor,
Hand-Held and Mobile Labs Segments — 2012-2016 .............. 138
US Bio-Detection Market — 2012-2016 .......ccouuvuiiiiiieiiiiiiiiiiie e 141
18.1  US Bio-Surveillance Background & AnalysSis ...............uueeimmiiiiiiiiinnnnnnnns 141
18.2 The Obama Administration Bio Terror Mitigation Strategy.................... 149
18.3  Biosurveillance NEIWOIK ........ccoooviiriiiiiiiiie e 151
18.4  Bio-Defense FUNAING ..........coiiiiiiiiiiiiiiee e 154
LS T B O 1V =T V= PP 154
18.4.2 DHHS Bio-Defense Missions and Funding .............ccoeeveeeeenn. 156
18.4.3 DHS Bio-Defense Missions and Funding..............cccceeeveevvinnnn.n. 157
18.4.4 DOD Bio-Defense Missions and Funding..............ccoeeeeeeeeeeennnn. 158
18.4.5 DOA Bio-Defense Missions and Funding.............ccccceeveeevinnnn.n. 159
18.4.6 EPA Bio-Defense Missions and Funding ............cccceeeeeeeeeeeenn. 159
18.4.7 DOS Bio-Defense Missions and Funding.............cccceeeeevvvinnnnnn. 159
18.4.8 NSF Bio-Defense Missions and Funding ..o, 160

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

18.5 Leading Bio-Security Programs ............ccooieeeeiieeeeiiiiiieee e eeeeeeeiiin e 160
18.5.1 Project BIOWALCH ..........oiiiieiiiiieeeie e 160
18.5.2  ProjeCt BIOSENSE .......ccoooiiiieieeeeeeeeeeeeee e 164
18.5.3 Project BioShield..........cccoooeeiiiiiiiiii e 166

S I |V = 1 (] B B 1= P 167

18.7  Market INNIDITOIS ......uvuiiiiiiiiiiiiiiiiiiiiiii e 168

18.8 US Bio-Detection Systems Market — 2012-2016 ...........cccevvvvvvvrnnneennnn. 168
18.8.1 Sales by Generation FOrecast..............cceevvvvvvviiiiiieeeeeeeeeiinn, 168
18.8.2 US Bio-Detection Systems Sale Market by Modality

FOMECAST ... 170

18.9  US Outdoor Standoff Bio-Detection Systems Sale Market — 2012-

2006, ————— 173
18.9.1  ASSUMPLIONS ... 173
18.9.2  Sales OULIOOK......ccoiiiiieeeee e 173

18.10 US Indoor Bio-Detection Systems Sale Market — 2012-2016 ............... 175
18.10.1 ASSUMPLIONS ....ciiiiiiiiiiie e et e e e e e e e e e 175
18.10.2 Sales OULIOOK.......ccceeeeiiiieeee e 176

18.11 US Hand-Held Detection Systems Sale Market — 2012-2016............... 178

18.12 US Mobile Bio-Detection Labs Market — 2012-2016...........ccccvvneeennnn. 180

18.13 US Bio-Detection Service Business — 2012-2016...............euevvvemmnnnnnnnns 182
18.13.1 Service & Upgrade Business by Modality — 2012-2016 ........... 182
18.13.2 Service Business by Generation — 2012-2016.................ouuee... 184

19 The UK, Germany, France, Italy and Spain Bio-Detection Market —

20L2-2006 ...ttt 187

19.1 The EU: Biosurveillance Strategy & Market Background...................... 187
19.1.1 The European Union Bio-Defense Background....................... 187

19.2

19.3

19.4
19.5
19.6
19.7
19.8
19.9

19.1.2 EU Program of Cooperation on Preparedness and
Response to Biological and Chemical Agent Attacks

(5710 72 1 190
19.1.3 EU Bio-Defense Research Programs ...........ccccceevieeeeveviiinnnnnnn. 191
The UK: National Biosurveillance Strategy & Market Background........ 192
19.2.1 The UK Bio-Defense Strategy........ccceeeeeeveeveviviiiiiiieeeeeeeeeiinnn, 192
19.2.2 Main UK Bio-Defense Initiatives...........cccovvvvevveiiiiieeeeeeeeeeiiinnnnn, 194
Germany: National Biosurveillance Strategy & Market Background .....196
19.3.1 The German Bio-Defense Strategy .........ccccoeeeeeiiiiieiiiieeeeee 196
19.3.2 Germany Main Bio-Defense Initiatives...........ccccooeeeeeeveviiinnnnnnn. 197
19.3.3 Germany Bio- Detection R&D Projects ...........cccceeeeeeeeeieeeeeeen. 199
France: National Biosurveillance Strategy & Market Background......... 203
Italy: National Biosurveillance Strategy & Market Background ............. 204
Spain: National Biosurveillance Strategy & Market Background........... 205
Y= U ] ) 1Y = £ 205
Market INNIDITOIS ......ooeiiiii e 206
UK, Germany, France, Italy and Spain Bio-Detection Systems
Market — 2012-2016........ccuuviiiiiiiiiiiiiiiiiiiiiieeeeeeeeee e 206
19.9.1 Sales by Technology Generations Forecast ..............cccccvvvvnnn. 206
19.9.2 Sales by Modality FOrecast.........c.ccooeeviiiiiiiiiiiiiicceie e, 208

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

19.10 UK, Germany, France, Italy and Spain Outdoor Standoff Bio-

Detection Systems Market — 2012-2016...........ccuvvieiieeeeeeeieeiiiiiee e, 211
19.10.1 ASSUMPLIONS ... 211
19.10.2 SaleS OULIOOK.......ccoiiie e 211
19.11 UK, Germany, France, Italy and Spain Indoor Bio-Detection
Systems Market — 2012-2016..........cccevriiriiiiiiiieeeee e 213
19.12.1 ASSUMPLIONS ... 213
19.11.2 SaleS OULIOOK.......ccoeiiieeeee e 214
19.12 UK, Germany, France, Italy and Spain Hand-Held Detection
Systems Market — 2012-2016..........cccevreiruiiiiiiieeeee e 216
19.12.1 OVEIVIEW ..uuuiiieeeeeeeeeiiiiee e e e e e e ettt e e e e e e e e e aaaa e e e e e e e e eeesannnnnes 216
19.12.2 SaleS OULIOOK......cccoiiieieee e 216
19.13 UK, Germany, France, Italy and Spain Mobile Bio-Detection Labs
Market — 2012-2016.......cccuuiiiiiiiiiiiiiiiiiiiiieiieieieeeee et 218
19.14 UK, Germany, France, Italy and Spain Service Business — 2012-
2006, ————— 221
19.14.1 Bio-Detection Service & Upgrade Business by Modality —
2012-2006...cccii e 221
19.14.2 Bio-Detection Service & Upgrade Business by Generation
A SN O G 223
20 China, Taiwan, Japan, India and Middle East: Bio- Detection Market —
20L2-2006 ...ttt 226
20.1  Asian Countries Bio-Defense Background..............cccccuvviiiiiiiiiiiiinnnnnns 226
20.2  Japan: National Biosurveillance Strategy & Market Background.......... 226
20.3  China: National Biosurveillance Strategy & Market Background .......... 228
20.4  Taiwan: National Biosurveillance Strategy & Market Background ........ 229
20.5 India: National Biosurveillance Strategy & Market Background............ 230
20.6  Singapore: National Biosurveillance Strategy & Market
BaCKGIrOUNd ........ooviiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee e 231
20.7  Middle East: Biosurveillance Strategies & Market Background ............ 232
20.8  MaArKEt DIVEIS .. .cceieeeeieie et e et a e e e e e e e e eeaannn e e e e e e eeeeenes 232
20.9  Market INNIDItOIS ........uiiiiiiii e 233
20.10 China, Taiwan, Japan, India and Middle East Bio-Detection
Systems Market — 2012-2016..........cccovriiriiiiiiieeeeeeeeeeee e 233
20.10.1 Sales by Technology Generation — 2012-2016.............ccc........ 233
20.10.2 Sales by Modality — 2012-2016.........ccceeeeeieeeiieeeeeeeeeeeeeeeeeeee, 235
20.11 China, Taiwan, Japan, India and Middle East Bio-Detection
Outdoor Systems Market — 2012-2016........ccccoeeeeeviveiiiiiiieeeeeeeeeeeeinn, 237
20.11.1 SaleS OULIOOK........uueiiie e 237
20.12 China, Taiwan, Japan, India and Middle East Bio-Detection Indoor
Systems Market — 2012-2016.......cccooeeeieieeieeeeeeeeeeeee e 239
20.12.1 ASSUMPLIONS ..ooviiiiiiiiiieeeeie e e e e e e e e e e e eees 239
20.12.2 SaAleS OULIOOK........uuuieie e 240
20.13 China, Taiwan, Japan, India and Middle East Hand-Held
Detection Systems Market — 2012-2016..........ccceevveiiieiiiiiiiiiiiieeeeeeneeen. 242
20.13.1 OVEIVIEW ...ttt e e e e e e ab e 242

© Copyright HSRC, 2012. | #2012-11-058 .



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

21

22

20.13.2 SAlES OULIOOK........uuiiieeeeiieeeeiie e 242
20.14 China, Taiwan, Japan, India and Middle East Bio-Detection
Mobile Labs Market — 2012-2016 .........coeeeieeiiiiiiiiiiiiee e 244
20.14.1 Sales OULIOOK........ccooeeieeeeeeeeeeeee 244
20.15 China, Taiwan, Japan, India and Middle East Bio-Detection
Service & Upgrade Business — 2012-2016.........cccceeevvvriiieeeeeeeeeennnnnnnnn. 246
20.15.1 Service & Upgrade Business by Modality — 2012-2016 ........... 246
20.15.2 Service Business by Generation — 2012-2016...............cceen..... 248
The Rest of the World Bio-Detection Market — 2012-2016.............ccceevvrnnnnn 251
21.1 ROW: Bio-Defense Background.............cccovvvvviiiiiiiiieeieeeiiee e 251
21.1.1 Russia: National Biosurveillance Strategy & Market
BaCKgrOUNd.........ccoiiiiiiiiiee e e e 251
21.1.2 Russian Government Bio-Security Initiatives ..................ocoo... 252
21.1.3 International Science and Technology Center (ISTC).............. 253
21.1.4 Canada: National Biosurveillance Strategy & Market
BaCKgrOUNd.........ccoiiiiiiiiiie e e e 254
21,15  AUSHANIA . ..o 255
P2 N b U (T A )= 255
21.3  Market INNIDItOrS ....cooveeiie e e 256
21.4 ROW Bio-Detection Systems Market — 2012-2016............cccceeeeeeeeennnns 256
21.4.1 Sales Forecast by Generation..............cccceeeeieeieiieeei e 256
21.4.2 Sales by Modality..........ccoovviiiiiiiiiiie e 258
21.5 ROW Outdoor Bio-Detection Systems Market — 2012-2016................. 260
21.5.1  SalesS OULIOOK.......ccooeeeeeeeeeeeeeeeeee 260
21.6  ROW Indoor Bio-Detection Systems Market — 2012-2016.................... 262
21.6.1  ASSUMPLIONS ..cooviiiiiiiiie e e e e 262
21.6.2 SIS OULIOOK.......uueiiiie e 262
21.7 ROW Hand-Held Detection Systems Market — 2012-2016................... 264
21.7.1  SAlEeS OULIOOK........eeeiiie e 264
21.8 ROW Mobile Bio-Detection Labs Market — 2012-2016 ...............uvvvennee 266
21.8.1 SIS OULIOOK.......uueiiiie e 266
21.9 ROW Bio-Detection Service & Upgrade Business — 2012-2016........... 268
21.9.1 Bio-Detection Service & Upgrade Business by Modality .......... 268
21.9.2 Bio-Detection Service & Upgrade Business by Generation
A 0N I O 270
Bio-Detection Business Opportunities — 2012-2016.........ccccceeeeveiviieerennnnnnn. 273
22.1  Historical Perspective: A Market Waiting for Transition ........................ 273
22.2  Business Opportunities for Next Generation Bio-Terror &
Outbreak Detection SYSEMS ......ccoveiieieieeeee e 277
22.2.1 Business Opportunity 1 — Emerging Threats..............ccccceeeeees 277
22.2.2 Business Opportunity 2 — Human Sentinel Surveillance
)1 (=] 1 [ 278
22.2.3 Business Opportunity 3 — Animal Sentinel Surveillance
) A1 (=] 1. [ 278
22.2.4 Business Opportunity 4 — Biological IC® Infrastructure.............. 279

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

22.2.5 Business Opportunity 5 — Reducing False Alarms................... 279
22.2.6  Business Opportunity 6 — Reducing CoSt...........ccccvvvvvvvieeeennnn. 279
22.3  Outdoor Standoff Biological Detectors Business Opportunities............. 280
22.3.1 Business Opportunity 7 — Bio-agent Autonomous
Networked Detectors (BAND) .......couvuuiiiieiieiieeeeiiiiee e 280
22.3.2 Business Opportunity 8 — Rapid Automated Biological
Identification System (RABIS)..........uuiiiiiiiiiiiiiiiiiie e 281
22.3.3 Business Opportunity 9 — First Responder Portable Hand-
Held DetECION ... .o 281
22.3.4 Business Opportunity 10 — First-Responder Mobile
Biological Detection Station .................eevvviiriiiiiiiiiiiiiiiiiiiiiiinnne 282
22.3.5 Business Opportunity 11 — Regional Automatic Detector —
Outdoor Standoff Detectors ... 283
22.3.6  Business Opportunity 12 — Networked Automatic Detector
— Indoor Standoff DeteCctors ............uvvuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiee 284
22.3.7 Business Opportunity 13 — External Dissemination of Bio-
AQENt DELECHION ....cevviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee e 284
22.3.8 Business Opportunity 14 — Internal Dissemination of Bio-
AGBNT. e 285
22.4  Other Bio-Detection Technologies Business Opportunities.................. 285
22.4.1 Business Opportunity 15 — “Lab on a Chip” — Miniature
DeteCtion DEVICES ......uuuvrriiiiiiiiiiiiiiiiiiiieieiiiiiieieeeeeeeaneeeeeeeennaneee 285
22.4.2 Business Opportunity 16 — Reagent-less Specific
DEteCtioN ASSAYS .....cevvvvriiiiiieeeeeeeeeeiis e e e e e e e e e e e e e e eaaans 286
22.4.3 Business Opportunity 17 — Laser-Induced Breakdown
Spectroscopy (LIBS) ..o 287
22.5 Future Technologies and SYStEMS ............uuuuuuuimiimmimiiiiiiiiiiiiiiiiiiineinenens 287
23 Biosurveillance, Detection & Bio-forensics Business Challenges —
p2 O 0 288
23.1  BiO-INfOIMEALICS ...uuuuiiiiiiiiiiiiiiiiii e 288
23.2  Advanced SamPliNg..........uuueuummmiiiiiiiiiiiii 288
23.3  Sample Preparation .............ocoeiiiiiiiiiiiii e 289
23.4  ASSAYS, RDTE&E ... 289
23.5  Bio-detection INSIFUMENTS .........uuuuuiiiiiiiiiiiiiiiiiiiiii e 289
23.6  Data Analysis, Storage, Interoperability and Preservation.................... 289
23.7 Response and Recovery RDT&E ..........ccoorviiiiiiiiiii e, 290
23.8  Bio-Forensics (Microbial FOrensiCs).............uuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinens 290
23.9  Advanced Sample Preparation ..............ccooivvviiiiiiiiieeeeeeeeeies e 290
23.10 Physical and Chemical ANalYSIS ............uuuuiiiiiiiiiiiiiiiiiiiiiees 290
23.11 Molecular Signature ANAIYSIS .......ccouviiiiiiiiiie e 291
23.12 Bacterial Population GENELICS..........uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeaees 291
23.13 Viral Genetic Stability..........coovuiiiiiiiiie e 291
23.14 Host—Pathogen INTEractions .................uuueuiieiiimiiiiiiiiiiiiiiieeees 291
23.15  BIO-INfOIMALICS ... .coiiiiiiiiiie e eeeees 291
23.16  BiIO-TherapeULICS.......uuuiiiiiiiiiiiiiii e 292

© Copyright HSRC, 2012. | #2012-11-058 -



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

Y Y = o o o ] TSR 293
24.1  20/20 GENESYSIEMS INC. ...ooiieiieeeece e e e eaanes 293
24.2  Advnt BioteChNOIOGIES .........uuuiiiiiiiiiiiiiiii e 294
24.3  AQilent TECNNOIOGIES .....uuuiiieeeiiiiece e e e e e eeeanes 295
24.4  Alexeter TECNOIOGIES ........uuuuiiiiiiiiiiiiiiii e 296
24.5  ANP Technologies, INC. ...coooieiiiiiiicei e e 297
24.6  BAS - Biological Alarm Systems Ltd. (ISrael)..........cccccccoiiiiiiiiiiinnnnnns 297
24.7  BD Biosciences Immunocytometry SyStems ...........ccceevvvvvviiiiieeeeeeeennns 299
24.8  Bertin TEChNOIOGIES ........uuuiiiiiiiiiiiiiiii e 299
24.9  Biodefense Corporation ...........ooeuuuuiiiiiieeeeiiiiiiciis e e e e e e e e e eeeanns 300
P2 O = 1o 1T I L N 301
24.11 BioSentinel Pharmaceuticals LLC .............uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiininnnnnenn. 302
24.12 3M Microbiology (Biotrace International, Ltd.) ..........ccevvviiiiiiiiiineneeennnes 303
P2 = o I = Vo =T T [ Vo 303
2 S (0 VAT (S @] o o] = 11 [0 o TR 304
P T = 1 | 305
24.16  CePNEI ...ttt 305
24.17 Commonwealth Biotechnologies, INC..........ccccccceiiiiiiiiiiiiiie e, 306
24.18 Dycor Technologies Ltd. ...........uuuuuummmmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeneaees 306
24.19 ENVIFONICS O ..uiiiiiieiiiie ettt e e e e e e e e et e e e e e e eaaenes 307
P 4 O B Yo To =T o TR 1 o [ o 309
24.21 General Dynamics Canada.............ueeiiiieeiiiiiiiiiiie e ee e 310
24.22  GENPIIME, INC..rriiiiiiie e e e e e eas 311
24.23  Groton BIOSYSIEIMS .....vuuuiiiiieeeiieieiiiii s e et e e e e e e e e e e e e e e eneenes 313
24.24  Haztech SyStemsS, INC. .....oiiiiiiiiiiece e eeeeeeees 314
24.25 Idaho Technology, INC. ....ccooooeiiiiiii e 315
24.26  IJMAR Technologies, INC....cccceiiiiiiiiiee e 316
24.27 New Horizons DIiagnOStICS........cccuuuiiiiiiieeeeeeeeiiei e eeeaans 317
24.28  PTOENGIN ...ttt 318
24.29 QTL BIiOGEIECHON ....uuciieiie et 318
24.30 Research International..............ooouueiiiiiii i 319
24.31 Response BiomediCal...........coooviiiiiiiiiiiii e 320
24.32 Roche Applied SCIENCE........uuuiiiiiiiiiiiiiii e 320
24.33  SMIthS DELECHON ......uuiiiiiiiiiiiiiiiiiiiii e sneenennenne 321
24.34  TerACOIE, INC. ooeieie e e e e e eas 323

25 Appendix A: The Threat of Bio-Terror and Infectious Disease
(@ 11 1 0] == | RPN 325
25.1  BiOlOQICAl TEITOI ..ot e e e e e e eeaaees 325
25.2  Bio-Weapons — Historical Perspective.............ccccuuevuiiiiiiiiiiiiiiiiiiiiiiennns 326
25.3  Biological Terror — Bacterial AQEeNtS ..........ooveiiiiiiiiiiiiiiii e 328
25.4  Biological Terror — Viral AQENTS ..........uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiieniiinees 332
25.5 Biological Terror — Rickettsiae AgeNntS...........coevviiiiiiiiiiii e, 336
25.6  Biological Terror — TOXINS ........uuuuuuuuuuunniiiiiiiniiiiiiiiieiniiannneianaaeeeneeneeanaaee 338

26 Appendix B: Legal ISSUES........coi i 341
26.1  Biosurveillance International Legislation..............ccccccouviviiiiiiiiiiiiiiinnnnn. 341

© Copyright HSRC, 2012. | #2012-11-058 -



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

26.2  U.S. Bioterrorism And Biosurveillance Legislation..............ccccoeeeeeeeeene. 346
26.3  The European Treaties & Legislation..............ccccoeiieeiiiiiiiiiiiiiiie e, 349
27 Appendix C: Biosurveillance Acronym GloSSary ........cccceeeeeeiiiiiiieeiiiiineeeeens 350

28 Appendix D: Key Bio-Terror and Infectious Disease Outbreak
] =T T oo = P 353

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

List of Tables

Table 1 — The US Bio-Response Status Evaluation ...........ccccceevveviiiiiiiinnnnnnn.
Table 2 — Bio-Event Classification SCale ...............uuuvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiian,
Table 3 — Bio-terror and Infectious Disease Outbreak Preparedness Issues ...

Table 4 — US Federal HLS-HLD Bio-Defense Funding [$Billion] — 2001-

Table 5 — Global Bio-Terror & Outbreak Detection Systems, Service &

Upgrade Market [$ Million] — 2010-2016...........cuvrummmmmmmmmnnnnnnnnnnns

Table 6 — Global Bio-Terror & Outbreak Detection Systems, Service &

Upgrade Market by Expenditure Share [%] — 2010-2016 ............

Table 7 — Global Bio-Terror & Outbreak Detection (Systems, Service &

Upgrade) Market [$ Million] by Geography — 2010-2016.............

Table 8 — Global Bio-Terror & Outbreak Detection Systems, Service &

Upgrade Market by Modality [$ Million] — 2010-2016...................

Table 9 — Global Bio-Terror & Outbreak Detection Systems , Service &

Upgrade Market by Modality Share [%] — 2010-2016 ................

Table 10 — Bio-Detection Systems Market by Generation [$ Million] — 2010-

Table 11 — Bio-Detection Systems Market by Generation [%] — 2010-2016.....

Table 12 — Bio-Detection Service and Upgrade Business Forecast by

Technology Generation [$ Million] — 2010-2016 ..............ccceeenn..

Table 13 — Bio-Detection Service and Upgrade Business Forecast by

Technology Generation Share [%] — 2010-2016...............ccceeeeees

Table 14 — 40 Countries’ Bio-Defense & Bio-Detection Technologies

Performance Rating.........cccoovieeeiiiiieiiii e

Table 15 — Cost, Speed & Accuracy Comparison of Bio-Detection

TECNNOIOGIES ... e e e e e
Table 16 — Prices of 45 Bio-Detection SYStemS ............uuuvvriiiiiiiiiiiiiiiiiiiiiiiiinnnns

Table 17 — Global Bio-Detection Market by Systems, Upgrade and Service

Segments [$Million] — 2010-2016 ........ccoeeeeeeeeeeeeiiieeeeeeeeeeeeee e,

Table 18 — Global Bio-Terror & Outbreak Detection Systems , Service &

Upgrade Market by Expenditure Share [%] — 2010-2016 ............

Table 19 — Global Bio-Terror & Outbreak Detection (Systems, Service &

Upgrade) Market [$ Million] by Geography — 2010-2016.............

Table 20 — Global Bio-Terror & Outbreak Detection (Systems, Service &

Upgrade) Market Share [%] by Geography — 2009-2014.............

Table 21 — Global Bio-Detection Systems Market by Generation [$ Million] —

2000-2016 ...

Table 22 — Global Bio-Detection Systems Market by Generation [%] — 2010-

Table 23 — Global Systems Market by Indoor, Outdoor, Hand-Held and

Mobile Labs Segments — 2010-2016 .........cccovvvvviviiiieeeeeeeeeeneinnnnn.

Table 24 — Global Systems Market Share [%] by Indoor, Outdoor, Hand-

Held and Mobile Labs Segments — 2010-2016............cccccevvvvnnnn.

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

Table 25 — Global Bio-Detection Service and Upgrade Business by
Generation [$ Million] — 2010-2016........ccceveeeiiiiiiiiiiiiiieeeeennnns
Table 26 — Global Bio-Detection Service and Upgrade Business Forecast
by Generation Share [%] — 2010-2016 ...........ccceeeeeeeeeveeeeiinnnnnn.
Table 27 — Global Service & Upgrade Market by Indoor, Outdoor, Hand-
Held and Mobile Labs Segments — 2010-2016.................c.......
Table 28 — Global Service & Upgrade Market Share [%] by Indoor, Outdoor,
Hand-Held and Mobile Labs Segments — 2010-2016................
Table 29 — The CDC Biological Threat Agents Categorization ......................
Table 30 - U.S. Federal HLS-HLD Bio-Defense Funding [$ Million], by
Agency — FY2001-FY2012 ..o
Table 31 — US Bio-Detection Systems Sale Market by Generation [$ Million]
A 0 ) KL 0
Table 32 — US Bio-Detection Market by Generation Share [%] — 2010-2016
Table 33 — US Bio-Detection Market by Modality [$ Million] — 2010-2016 .....
Table 34 — US Bio-Detection Systems Sale Market by Modality Share [%] —
2010-2006 ..o
Table 35 — US Outdoor Standoff Detectors Systems sale Sales by
Generation [$ Million] — 2010-2016........ccceeeeeiiiiiiiiiiiiiieeeeeens
Table 36 — US Outdoor Standoff Detectors Sales by Generation Share [%]
A 0 ) KL 0
Table 37 — US Indoor Detectors Sales by Generation [$ Million] —
2010-2006 ..o ————————
Table 38 — US Indoor Standoff Detectors Sales by Technological
Generation Share [%] — 2010-2016.........cccooeeeeieeeeieeeeeeeeeeeee,
Table 39 — US Hand-Held Systems Sales [$ Million] by Generation —
2010-2006 ..o
Table 40 — US Hand-Held Systems Sales Share [%] by Generation —
2010-2006 ..o
Table 41 — US Mobile Labs Sales by Technology Generation [$ Million] —
2010-2006 ..o
Table 42 — US Mobile Labs Sales Share [%] by Generation — 2010-2016 ....
Table 43 — US Bio-detection Systems Service & Upgrade Business by
Modality [$ Million] — 2010-2016 .......ccceeeeeiviiiiiiiiiieeeee e
Table 44 — US Bio-Detection Service & Upgrade Business by Modality
Share [%] — 2010-2016......cccceeeiiiieieieieeeeeeeeeeeee e
Table 45 — US Bio-Detection Service & Upgrade Business by Generation
[$ Million] — 2010-2016 .....euvvvrrrrniiniriiiniiniiniiiniiinnnnneennneneneeneenne
Table 46 — US Bio-Detection Service & Upgrade Business by Generation
Share [%] — 2010-2016.......ccceeeeieeeieeeeeeeeeeeeeeeee e
Table 47 — UK, Germany, France, Italy and Spain Bio-Detection Systems
Market by Generation [$ Million] — 2010-2016...............ccvuveeee.
Table 48 — UK, Germany, France, Italy and Spain Bio-Detection Systems
Market Share by Generation [%] — 2010-2016 .............ccevvvenn...
Table 49 — UK, Germany, France, Italy and Spain Bio-Detection Market by
Modality [$ Million] — 2010-2016.......cccceevviiiiriiiiiieeeeeeeeeeiieee

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

Table 50 — UK, Germany, France, Italy and Spain Bio-Detection Systems

Market by Modality Share [%] — 2010-2016.............ccceevvvvrvvnnnnnn.

Table 51 — UK, Germany, France, Italy and Spain Outdoor Detectors

Market by Technology Generation [$ Million] — 2010-2016.........

Table 52 — UK, Germany, France, Italy and Spain Outdoor Detectors

Market by Technology Generation Share [%] — 2010-2016........
Table 53 — UK, Germany, France, Italy and Spain Indoor Standoff Detectors

Market by Technology Generation [$ Million] — 2010-2016.........
Table 54 — UK, Germany, France, Italy and Spain Indoor Detectors Market

by Generation Share [%] — 2010-2016 ..........ccvvcveieeeeeeeeeeeiiiiinnnn.

Table 55 — UK, Germany, France, Italy and Spain Hand-Held Systems

Market [$ Million] by Generation — 2010-2016..............ccccuvneeee.

Table 56 — UK, Germany, France, Italy and Spain Hand-Held Detection

Systems Market Share by Generation [%] — 2010-2016.............

Table 57 — UK, Germany, France, Italy and Spain Mobile Labs Sales by

Generation [$ Million] — 2010-2016.........ccevveeeeriiiiiiiiiiieeeeeeeninns
Table 58 — UK, Germany, France, Italy and Spain Mobile Labs Sales Share
[%] by Generation — 2010-2016........cccoeeeeeeiieeiiiiiiee e,

Table 59 — UK, Germany, France, Italy and Spain Bio-Detection Service &

Upgrade Business by Modality [$ Million] — 2010-2016...............

Table 60 — UK, Germany, France, Italy and Spain Bio-Detection Service &

Upgrade Business by Modality Share [%] — 2010-2016..............

Table 61 — UK, Germany, France, Italy and Spain Bio-Detection Service &

Upgrade Business by Generation [$ Million] — 2010-2016..........

Table 62 — UK, Germany, France, Italy and Spain Bio-Detection Service &

Upgrade Business by Generation Share [%] — 2010-2016 .........

Table 63 — China, Taiwan, Japan, India and Middle East Bio-Detection

Systems Market by Generation [$ Million] — 2010-2016 .............

Table 64 — China, Taiwan, Japan, India and Middle East Bio-Detection

Systems Market by Generation Share [%] — 2010-2016.............

Table 65 — China, Taiwan, Japan, India and Middle East Bio-Detection

Market by Modality [$ Million] — 2010-2016 ..........cccceeeeeeviiinnnnnee.

Table 66 — China, Taiwan, Japan, India and Middle East Bio-Detection

Systems Market by Modality Share [%] — 2010-2016 .................
Table 67 — China, Taiwan, Japan, India and Middle East Outdoor Detectors

Market by Generation [$ Million] — 2010-2016............ccccoevuvnnneee.
Table 68 — China, Taiwan, Japan, India and Middle East Outdoor Detectors

Market by Generation Share [%] — 2010-2016 .............ccevvvrrnnnnn.

Table 69 — China, Taiwan, Japan, India and Middle East Indoor Detectors

Market by Generation [$ Million] — 2010-2016...............cceeuvnneeee.

Table 70 — China, Taiwan, Japan, India and Middle East Indoor Detectors

Market by Generation Share [%] — 2010-2016 ............cceevvvneeenns

Table 71 — China, Taiwan, Japan, India and Middle East Hand-Held
Detection Systems Market [$ Million] by Generation —

2000-2016 ..o

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

Table 72 — China, Taiwan, Japan, India and Middle East 1st Responder
Hand-Held Detection Systems Market by Generation Share
[96] — 2010-2016 ...
Table 73 — China, Taiwan, Japan, India and Middle East Mobile Labs
Market by Generation [$ Million] — 2010-2016..............ccuvuueeee.
Table 74 — China, Taiwan, Japan, India and Middle East Mobile Labs
Market by Generation Share [%] — 2010-2016 ...........cccevveeeee.
Table 75 — China, Taiwan, Japan, India and Middle East Bio-Detection
Service & Upgrade Business by Modality [$ Million] —
2010-20L6 ...vvviieiieeeee e e e
Table 76 — China, Taiwan, Japan, India and Middle East Bio-Detection
Service & Upgrade Business by Modality Share [%] —
2010-2016 ...vvviiiieieeee e a e
Table 77 — China, Taiwan, Japan, India and Middle East Service Business
by Generation [$ Million] — 2011-2016...........ccoicvvriieeeeeeeennnns
Table 78 — China, Taiwan, Japan, India and Middle East Bio-Detection
Service Business by Generation Share [%] — 2010-2016.........
Table 79 — ROW Bio-Detection Systems Market by Generation [$ Million] —
2010-2016 ..ovvveeiieeeeee e a e

Table 80 — ROW Bio-Detection Systems Market by Generation Share [%] —

20010-20L6 ...eevieeeieeeee e
Table 81 — ROW Bio-Detection Market by Modality [$ Million] — 2010-2016
Table 82 — ROW Bio-Detection Systems Market by Modality Share [%] —
20010-20L6 ...uvviiiiiieee e e
Table 83 — ROW Outdoor Detectors Market by Generation [$ Million] —
20010-20L6 ...uvviiiiiieee e e
Table 84 — ROW Outdoor Detectors Market by Generation Share [%] —
20010-20L6 ...vvviiiiiieeee e e e
Table 85 — ROW Indoor Detectors Market by Generation [$ Million] —
20010-20L6 ...vvviiiiiieeee e e e
Table 86 - ROW Indoor Detectors Market by Generation Share [%] —
20010-20L6 ...vvviiiiieeeee e e e e e
Table 87 — ROW Hand-Held Systems Market [$ Million] by Generation —
20010-20L6 ...vvviiiiiieeee e e e
Table 88 — ROW Hand-Held Systems Market Share [%] by Generation —
20010-20L6 ...vvviiiiiieeee e e e

Table 89 — ROW Mobile Labs Market by Generation [$ Million] — 2010-2016 ........ 266

Table 90 — ROW First Responder Mobile Labs Market Share [%] by
Generation — 2010-2016..........uuiieeeeeeeiieeeiiiee e
Table 91 — ROW Bio-Detection Service & Upgrade Business by Modality
[$ Million] — 2010-2016 ......uvvvrrrrrnriniirninrneniinneennennennseeanananenanaa..
Table 92 — ROW Bio-Detection Service & Upgrade Business by Modality
Share [%] — 2010-2016.......ccceeeeieieieeeeeeeeeeeeeeeeeeee e
Table 93 — ROW Service Business by Generation [$ Million] — 2010-2016 ..
Table 94 — ROW Bio-Detection Service Business Forecast by Technology
Generation Share [%] — 2010-2016.........cccceiveiiiiiiiieeeiiiiieeeees

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

Table 95 — Biosurveillance, Detection & Bio-forensics Challenges —
2012-2006 ..o 288

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

List of Figures

Figure 1 — US Federal Cumulative HLS-HLD Bio-Defense Funding —

2001-2010 [$Million], BY AQENCY......cccvviiiiiiieeeee e

Figure 2 — Integrated Global Bio-Detection Surveillance and Situational

Awareness: Areas of Responsibility ...........cccccvvviiiiiiiiiiiieiiiennns
Figure 3 — BiO-DeteCtion Strat€gy ........ccoeeeeeeiieieeeeeeeeeee e
Figure 4 — Bio-Detection ModalitieS.............uuiiiiiieiiiieiece e

Figure 5 — Global Bio-Terror & Infectious Disease Outbreak Detection

Systems, Service & Upgrade Market [$ Million] — 2010-2016.....

Figure 6 — Global Bio-Terror & Outbreak Detection Systems & Service

Market Share [%] — 2010, 2013 & 2016.........cccvvvvveeeeeeeeiiiiineee

Figure 7 — Global Bio-Detection (Systems, Service & Upgrade) Market [$

Million] by Geography — 2010-2016..........cccevvvriviiiiieeeeeeeeeeiiiinnn,

Figure 8 — Global Bio-Terror & Outbreak Detection (Systems, Service &
Upgrade) Markets Forecast by Modality [$ Million] —

2000-2016 ...

Figure 9 — Global Bio-Terror & Outbreak Detection Systems , Service &

Upgrade Market by Modality Share [%] — 2010, 2013 & 2016....

Figure 10 — Global Bio-Detection Systems Market by Generation [$ Million]

— 2010-2016 ..o

Figure 11 — Bio-Detection Systems Market by Generation [%] — 2010, 2013

& 2006 ..

Figure 12 — Bio-Detection Service Business Forecast by Technology

Generation [$ Million] — 2010-2016.........cceveeeeriiiiiiiiiiiieeeeeeeene

Figure 13 — Bio-Detection Service and Upgrade Business Forecast by

Technology Generation Share [%] — 2010, 2013 & 2016............
Figure 14 — National Biosurveillance Components .........ccccoeeeeeeeviiveiiiiiineeeennn,
Figure 15 — Bio-Detection Industry Competitive Analysis ............cccceeeeeeeennnnn.
Figure 16 — Bio-Detection Industry SWOT ANalySis .......cccceeeveeeiiiiiiiiiiiiieeeeenn,
Figure 17 — The Biosurveillance Technology and Policy Regimes ..................
Figure 18 — The Procurement Agency - Industry Pre-procurement Process ...
Figure 19 — Government — Bio Detection Industry Relationship ......................

Figure 20 — A National Bio-Defense ICT Emergency Management

1] = 1S3 0 T U] P
Figure 21 — A National Bio-Defense ICT Collaborative Infrastructure..............

Figure 22 — The US DHS CBRN and Infectious Disease Outbreak

Preparedness DIreCtorate.............ouvvveeiieeeeeiieeiiiiee e,

Figure 23 — CBRN and Outbreak Preparedness Information &

COMMUNICALION ...
Figure 24 — Airborne Bacterial Concentration Fluctuation in a Single Day ......

Figure 25 — Cross-Section of Cascade Impactor: PIXE International

(@] g0 0] r= 11 [0] o

Figure 26 — TSI's Model 3317 System with Concentrator, GPS Receiver &

Wireless Data RadiO.......veeeeeeeeee e

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

Figure 27 — Comparison in Weight of Pathogens Between BW Agents and

(@AYo [T o1 £ [ |

Figure 28 — Typical Point Detection Automated Architecture (With a

Combined Trigger/CU@) .......oveuvvuiiiiee e
Figure 29 — Biological Detection Technologies — 2011-2016...............cceeeeeennnn.
Figure 30 — FIOW CYtOMELIY ......uui e e e e e e e e eeaens
Figure 31 — Gas Chromatography ...
Figure 32 — Polymerase Chain Reaction ............cccovvvvviiiiiiieeececeiiiiie e
FIQUrE 33 — RT—PCR ...
Figure 34 — Principles of Real-Time PCR .........ccooviiiiiiiiie e
Figure 35 — DNA Micro-arrays — Principles of Operation..............cccceeeeeeeeeeen.
Figure 36 — Schematic for Antibody Protein ...............ceeeiiiiieiiiiiiiiiiee e

Figure 37 — Hand Held Detectors: Alexeter Guardian Reader System and

Tetracore TeSt SHHPS ...covvvieiiiie e e e eaenes
Figure 38 — Roche Applied Science — Light Cycler™ Model 1.2.......................

Figure 39 — Global Market by Systems, Upgrade & Service Segments —

2000-2016 ...

Figure 40 — Global Bio-Terror & Outbreak Detection Systems & Service

Market Share [%] — 2010 & 2016.......cccevvveviiiiiiiiiiiiiiiiieieeeeeeeeeeee

Figure 41 — Global Bio-Detection (Systems, Service & Upgrade) Market

[$ Million] by Geography — 2010-2016...........ccccuvviieeeeeeeeeiiiiinee.

Figure 42 — Global Bio-Detection (Systems, Service & Upgrade) Market

Share [%] by Geography — 2010 & 2016 .......ccccceeeevvveveiiiiiineeeennn.

Figure 43 — Global Bio-Detection Systems Market by Generation [$ Million]

— 2010-2016 ..o

Figure 44 — Global Bio-Detection Systems Market by Generation [%] —

2000 & 2016 ...

Figure 45 — Global Systems Market [$ Million] by Indoor, Outdoor, Hand-

Held and Mobile Labs Segments — 2010-2016............ccccvevvvvnnnnn.

Figure 46 — Global Systems Market Share [%] by Indoor, Outdoor, Hand-

Held and Mobile Labs Segments — 2010 & 2016............ccccvveeenn..

Figure 47 — Global Service & Upgrade Business by Generation [$ Million] —

2000-2016 ...

Figure 48 — Global Bio-Detection Service and Upgrade Business by

Generation Share [%] — 2010 & 2016........ccooeeeeeeiiiiiieeeeeeeeeeee,

Figure 49 — Global Service & Upgrade Market by Indoor, Outdoor, Hand-

Held and Mobile Labs Segments — 2010-2016............cccceevvvvnnnn.

Figure 50 — Global Service & Upgrade Market Share [%] by Indoor,
Outdoor, Hand-Held and Mobile Labs Segments — 2010 &

Figure 51 — Bio-Detection Responsibilities across the US Federal Bio-

SUNVEIIANCE NEIWOIK. ... e

Figure 52 — The US National Bio-Terror & Infectious Disease Outbreak

Mitigation Strategy ........uiiiiiiiiie e
Figure 53 — The US Armed Forces & Civilian Bio-defense Flow Chart.............

...... 118
...... 119

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

Figure 54 — The US Bio-Terror & Infectious Disease Outbreak Economics &

PrepPar@UNESS ... e 147
Figure 55 — States that Have or Have no Biodefense Electronic Syndromic

SurveillanCe SYSIEM .......coo i 148
Figure 56 — The Bio-Response Report Card ... 150
Figure 57 — All Hazards Approach to Emergency Public Health Threats................ 152
Figure 58 — All Hazards Preparedness ... 153
Figure 59 — U.S. Government HLS-HLD Bio-Defense Funding [$ Million] —

FY2001-FY2012 ... e e e 155
Figure 60 — Cumulative 2001-2012 Bio-Defense Funding [$Million], by

AGENCY it 156
Figure 61 — US Bio-Detection Systems Sale Market by Generation [$

YT T oY R 0 0 0 I 169
Figure 62 — US Bio-Detection Systems Sale Market by Generation Share

) Il O O A 0 170
Figure 63 — US Bio-Detection Systems Sale Market by Modality [$ Million] —

20002006 ..o ———————— 171
Figure 64 — US Bio-Detection Systems Sale Market by Modality Share [%] —

2010 & 2016 ... ———————— 172
Figure 65 — US Outdoor Systems Sale Standoff Detectors Sales by

Generation [$ Million] — 2010-2016.........cceveeeeeiiiiiiiiiieieeeee e 174
Figure 66 — US Outdoor Standoff Detectors Sales by Generation Share [%)]

— 2000 & 2006 ...evevieiiiiiiiiiiii e —————————————— 175
Figure 67 — US Indoor Standoff Detectors Sales by Generation [$ Million] —

20002006 ..o ———————— 176
Figure 68 — US Indoor Standoff Detectors Sales by Generation Share [%] —

2010 & 2016 ..o ———— 177
Figure 69 — US Hand-Held Systems Sales [$ Million] by Generation —

2000-2006 ..o ——————— 178
Figure 70 — US Hand-Held Systems Sales Share [%] by Generation —

2010 & 2016 ..o ————— 179
Figure 71 — US Mobile Labs Sales by Generation [$ Million] — 2010-2016............. 180
Figure 72 — US Mobile Labs Sales by Generation Share [%] — 2010 & 2016.......... 181
Figure 73 — US Bio-Detection Service & Upgrade Business Forecast by

Modality [$ Million] = 2010-2016 ........ccevvveeeiiiiiiiieiiiieeeeeeeeeeeeeeeeeeeeee 183
Figure 74 — US Bio-Detection Service & Upgrade Business Forecast by

Modality Share [%] — 2010 & 2016 ......cccvvvvvvviiiiiiiiiiieiieeeeeeeeeeeeeeeeeee 184
Figure 75 — US Bio-Detection Service & Upgrade Business by Generation

[$ Million] — 2010-2016 .....uuvurrrrrrrnnnnnnnnnninnnnnnnnnnnnannenenennnenneeeenneeea———.- 185
Figure 76 — US Bio-Detection Service & Upgrade Business by Generation

[%0] — 2010 & 2016 ....uuvvreeereniinieieiiniirereearaaraeaaraaaaaar i ————————— 186
Figure 77 — The EU Counter-Terrorism Strategy ........cccceveeeeiriiiieeeeiiiieeeeeiiieeeeeennnnn 188
Figure 78 — The EU Member States Primary Responsibility ..............cccooeeeeeeeennnn. 189
Figure 79 — Credit Card-sized Portable Lab (lab-on-a-chip) For Ultra High

SPEEA PCR ... 201

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

Figure 80 — UK, Germany, France, Italy and Spain Bio-Detection Systems

Market by Generation [$ Million] — 2010-2016............cccceviurnneee.

Figure 81 — UK, Germany, France, Italy and Spain Bio-Detection Systems

Market by Generation Share [%] — 2010 & 2016 ...........cccevvee..

Figure 82 — UK, Germany, France, Italy and Spain Bio-Detection Systems

Market by Modality [$ Million] — 2010-2016 ..........ccceveeeeeiiinnnnnen.

Figure 83 — UK, Germany, France, Italy and Spain Bio-Detection Systems

Market by Modality Share [%] — 2010 & 2016............cccevvvrrrrnnnnn.

Figure 84 — UK, Germany, France, Italy and Spain Outdoor Detectors

Market by Generation [$ Million] — 2010-2016..............cceecuvnnneee.

Figure 85 — UK, Germany, France, Italy and Spain Outdoor Detectors

Systems Market by Generation Share [%] — 2010 & 2016..........

Figure 86 — UK, Germany, France, Italy and Spain Indoor Detectors Market

by Generation [$ Million] — 2010-2016...........cccvvveeeeeeeeeiiinnnnnen.

Figure 87 — UK, Germany, France, Italy and Spain Indoor Detectors Market

by Generation Share [%] — 2010 & 2016 ..........ccoeeeeeeeeeeviinnennnnnn.

Figure 88 — UK, Germany, France, Italy and Spain Hand-Held Detection

Systems Market [$ Million] by Generation — 2010-2016 ............

Figure 89 — UK, Germany, France, Italy and Spain Hand-Held Systems

Market Share [%] by Generation — 2010 & 2016 ................uuuee...

Figure 90 — UK, Germany, France, Italy and Spain Mobile Labs Sales by

Generation [$ Million] — 2010-2016.........cccvveeeeeiiiiiiiiiieeeeeeeeninns

Figure 91 — UK, Germany, France, Italy and Spain Mobile Labs Sales by

Generation Share [%] — 2010 & 2016.........cccccevveeeeiiieiiiiiee e,

Figure 92 — UK, Germany, France, Italy and Spain Bio-Detection Service &

Upgrade Business by Modality [$ Million] — 2010-2016...............

Figure 93 — UK, Germany, France, Italy and Spain Bio-Detection Service &

Upgrade Business by Modality Share [%] — 2010 & 2016 ..........

Figure 94 — UK, Germany, France, Italy and Spain Bio-Detection Service &

Upgrade Business by Generation [$ Million] — 2010-2016..........

Figure 95 — UK, Germany, France, Italy and Spain Bio-Detection Service &

Upgrade Business by Generation [%] — 2010 & 2016 ................
Figure 96 — A Bio-attack Decontamination Drill in Japan..............cccccoeeeeeeeenn.

Figure 97 — China, Taiwan, Japan, India and Middle East Bio-Detection

Systems Market by Generation [$ Million] — 2010-2016 .............

Figure 98 — China, Taiwan, Japan, India and Middle East Bio-Detection

Systems Market by Generation Share [%] — 2010 & 2016..........

Figure 99 — China, Taiwan, Japan, India and Middle East Bio-Detection

Systems Market by Modality [$ Million] — 2010-2016..................

Figure 100 — China, Taiwan, Japan, India and Middle East Bio-Detection

Systems Market by Modality Share [%] — 2010 & 2016..............

Figure 101 — China, Taiwan, Japan, India and Middle East Outdoor

Detectors Market by Generation [$ Million] — 2010-2016............

Figure 102 — China, Taiwan, Japan, India and Middle East Outdoor
Detectors Systems Market by Generation Share [%] —

2010 & 2016 ...oiiiiiiii e

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

Figure 103 — China, Taiwan, Japan, India and Middle East Indoor Detectors
Market by Generation [$ Million] — 2010-2016..............ccceuvnneeee.
Figure 104 — China, Taiwan, Japan, India and Middle East Indoor Standoff
Detectors Market by Generation Share [%] — 2010 & 2016.......
Figure 105 — China, Taiwan, Japan, India and Middle East 1st Responder
Hand-Held Detection Systems Market [$ Million] by
Generation — 2010-2016..........uuuiiiieeeiieieiiiiee e
Figure 106 — China, Taiwan, Japan, India and Middle East Hand-Held
Systems Market Share [%] by Generation — 2010 & 2016.........
Figure 107 — China, Taiwan, Japan, India and Middle East Mobile Labs
Market by Generation [$ Million] — 2010-2016............ccceeuvnnneee.
Figure 108 — China, Taiwan, Japan, India and Middle East Mobile Labs
Market by Generation Share [%] — 2010 & 2016 ..........cccevveeeeee.
Figure 109 — China, Taiwan, Japan, India and Middle East Bio-Detection
Service & Upgrade Business by Modality [$ Million] —
2010-20L6 ...vvviiiiiiieee e a e e e ane
Figure 110 — China, Taiwan, Japan, India and Middle East Bio-Detection
Service & Upgrade Business by Modality Share [%] —
2010 & 2016 ..uvveeeeeeeeee et
Figure 111 — China, Taiwan, Japan, India and Middle East Service &
Upgrade Business by Generation [$ Million] — 2010-2016.........
Figure 112 — China, Taiwan, Japan, India and Middle East Service &
Upgrade Business by Generation [%] — 2010 & 2016 ...............
Figure 113 — ROW Bio-Detection Systems Market by Generation [$ Million]
— 2010-2016 ..o
Figure 114 — ROW Bio-Detection Systems Market by Generation Share [%]
— 2010 & 2016 ...
Figure 115 — ROW Bio-Detection Systems Market by Modality [$ Million] —
2010-2016 ...vvviiieiieee e e e
Figure 116 — ROW Bio-Detection Systems Market by Modality Share [%] —
2010 & 2016 ..ovveeeeeeeeeeeeeee e
Figure 117 — ROW Outdoor Detectors Market by Generation [$ Million] —
2010-2016 ...vvviiiieeeeee e e e e
Figure 118 — ROW Outdoor Detectors Market by Generation Share [%] —
2010 & 2016 ..uvveieeeeeeeeeeeeee e
Figure 119 — Indoor Detectors Market by Generation [$ Million] — 2010-2016
Figure 120 — ROW Indoor Detectors Market by Generation Share [%] —
2010 & 2016 ..evveiieieeeeeeecieee e e e
Figure 121 — ROW Hand-Held Systems Market [$ Million] by Generation —
2010-2016 ...vvviiiiiieee e e e e e
Figure 122 — ROW Hand-Held Systems Market Share [%] by Generation —
2010 & 2016 ..evveeieeeee et e e
Figure 123 — ROW Mobile Labs Market by Generation [$ Million] — 2010-

Figure 124 — ROW First Responder Mobile Labs Market by Generation
Share [%] — 2010 & 2016.......cuuueeeeeiiiieee e

© Copyright HSRC, 2012. | #2012-11-058



Bio-Terror & Infectious Disease Outbreak: Detection
Technologies and Global Markets - 2012 Edition

Figure 125 — ROW Bio-Detection Service & Upgrade Business by Modality

[$ MillION] = 2010-2016 ... eeeeeereeeeereereeseeeseeresseseereenens

Figure 126 — ROW Bio-Detection Service & Upgrade Business Forecast by

Modality Share [%] — 2010 & 2016 .......ccceeevvveeriiiiieee e,

Figure 127 — ROW Bio-Detection Service & Upgrade Business Forecast by

Generation [$ Million] — 2010-2016..........cceeveeeeiiiiiiiiiiiieieeeeeeenns
Figure 128 — ROW Bio-Detection Service & Upgrade Business Forecast by
Generation [%] — 2010 & 2016 ......ccceeeviiiiiiiiieee e
Figure 129 — Factors Affecting Biological Detection Deployment and
Technologies — 2012-2016 .........cccevvveeeiiiiiiee e e e e eeeeanns
Figure 130 — Past Bio-Detection TIMEliNe .........coooeviiiiiiiiieeeee
Figure 131 — Civilians in China During the SARS Epidemic ...........c.ccccceeeeee.
Figure 132 — A Typical Microfluidic DeVICE ..........ccooeeeeeiiiieee
Figure 133 — BAS101 SChEME. .....iiiiiiiieieeie e
Figure 134 — Categories of the Bio-threat Divides .............ccccoeeeeiiii,
Figure 135 — The Spraying of Anthrax from Aum Shinrikyo’s Headquarters
JUNE 1003 ..
Figure 136 — Anthrax Spores and DISEaSE .........cccccevvveiiiviiiiiie e
Figure 137 — Cholera BacCterial..........coooeieeeieieeeeeeeeeeeeeeeeeee e
Figure 138 — Pneumonic Plague — The DISease..........cccccceeeeeeeeiiiiieiiiiciieeeeen,
Figure 139 — Tularemia — The DiSEaSE..........ccoveeeeeiiieeeeeeeeeeeeee e
Figure 140 — Smallpox Virus And DISEASE ........ccccceevvreiiiiiiiiieee e
Figure 141 — Ebola Virus — Electron Microscopy Image ............cccceeeeeeeeeeeeenn.
Figure 142 — VEE — Venezuelan Equine Encephalitis Virus in the Olfactory
MUCOSA Of @ MOUSE ......ooviiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee e
FIQUIE 143 — Q FOVET ...ttt
Figure 144 — Typhus Microbe — Electron Microscopy Image ............ccceeeeeeenn.
Figure 145 — Castor Plant And Structure For The Ricin Toxin.........................

Figure 146 — The Dinoflagellate Alexandrium Tamarense And Structure of

SAXIOXIN e e e

....... 286
....... 298
....... 326

© Copyright HSRC, 2012. | #2012-11-058



