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Overview 

• National guidelines 
• State plans and protocols 
• First Responder role 
• BT and CT capabilities 

– Environmental samples 

• Sample flow 
• Florida experience 



National Guidelines 



• Provides guidance for planning and response to an 
incident involving suspected biothreat agents 

• Designed for law enforcement, fire departments, 
hazardous materials, public health, and emergency 
management 

• Requirements for developing a biothreat sampling and 
screening capability 

• Uses risk-based response architecture described in the 
National Response Framework 

• Compliant with National Incident Management System 
(NIMS) and uses Incident Command System (ICS) 



• Addresses collection of visible powders for suspected 
biothreat agents 
– Solid, nonporous surfaces 
– Method A – Dry sample for LRN 
– Method B – Optional, on-site biological assessments 

• Coordination with the FBI and the receiving LRN 
reference laboratory 

• Federal regulations compliance for packaging and 
transport 
– Biosafety and biosecurity 

 



APHL Algorithm 
• Standardization of response 

among network laboratories 
• Assist LRN-C labs in testing 

for chemical agents in           
non-clinical samples 
• No definitive chemical 

identification possible for 
unknown environmental 
samples 

• Basic general compound 
classification can be very 
valuable  

Presenter
Presentation Notes
2007 LRN National Meeting
CDC LRN-C and APHL began discussing the need for guidance on testing non-clinical samples for CT agents (beyond CWAs)
APHL Environmental Health Committee and Subgroups 

2009-2010
PHPR Committee and Taskforce developed an integrated response best practice, which included lab testing for CT and BT agents. 
	- Made up of biologists and chemists From across the entire US. 
	- Representatives from EH and PHPR Committees
	- Face to face and through calls


2010: Presented a draft at the LRN Partners Meeting
Major take home message was the need to crosswalk the document with other Standards either available or that were in development
December 15th 2010, brought the  APHL taskforce back together  to address comments and the document was approved




State Plans & Protocols 
Comprehensive Laboratory 
Response Plan  For 
Chemical, Biological and 
Radiological Incidents 
– Describes the roles, capacities and 

coordination of combined 
laboratory resources available in 
Florida 
• Government and non-government 
• Health, food, veterinary, 

environment, forensic,        
academic 

– All hazard reporting 

 
 



State Plans & Protocols 

Response To Suspicious 
“Powder” Incidents 
– Establish a procedural 

framework for coordinated 
responses to suspicious 
substances, letters, or 
packages in which Biological 
Agent involvement is an initial 
concern 

– Describes a HazMat, law 
enforcement, and public  
health coordinated response 

 



First Responder Role 
Field screening 

– Trained HazMat and 
Bomb Squad 
• Rule out explosives, VOC, 

radiological substances 

Sample collection 
– ASTM E2458-10 



First Responder Role 



HazMat Personnel Training 
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Biological Agent Field Screening 

• Only with field assays that 
have been validated by 
the appropriate federal 
agencies  
 

• The use of non-validated 
field testing can generate 
inaccurate data, including 
false positive or negative 
results 

 



National Guard Bureau 
• Weapons of Mass Destruction Civil Support Team 
• Certified HazMat training and FBI evidence collection 

protocols 
– Analytical Laboratory System (ALS) 
– Field screen samples for                                                    

safe transport to LRN                                              
Reference laboratory 



CST WMD Training 



• LRN-B Reference 
Laboratory 
Testing Algorithm 
 

• LRN-C guidance 
for environmental 
sample testing 



Preliminary Laboratory Screening 
• Highly recommended if sufficient 

sample available 
• Safety of laboratorians 
• Confirm field tests prior to further 

manipulation.  
• Two trained scientists 

– Biologist and chemist if LRN-B and 
LRN-C co-located 

• Biosafety Level 3 (BSL-3) Class II 
BSC or a BSL-2 with Class III 
BSC 

• AHRF Screening Protocol  

Presenter
Presentation Notes
Preliminary Laboratory Screening
If sufficient sample is available, it is highly recommended, for the safety of the laboratorians, that state  public health LRN member laboratories perform a preliminary laboratory screen to confirm field tests prior to further manipulation of the sample. 
Two trained laboratorians should perform a joint initial assessment of the sample in at least a Biosafety Level 3 (BSL-3) suite in a Class II biological safety cabinet or a BSL-2 suite with a Class III Biological Safety Cabinet
Capable of filtering and protecting against chemical, radiological and biological agents. 
If LRN Biological and Chemical member laboratories are co-located and staff are cross-trained in basic practices, both a biologist and a chemist should work together to perform this screening process. 
If the laboratory has radiological capability, then a radiochemist should also be engaged in this preliminary screening process. 
If the laboratory has an AHRF, then the AHRF and AHRF Screening Protocol should be used for this preliminary screen. 




Preliminary Screening 
Minimal recommended testing if 
instrumentation and supplies are available.  

Presenter
Presentation Notes
Note: Before preliminary testing is performed, laboratories must have protocols in place to triage potential positive samples.  The following list is not comprehensive and any appropriate instrumentation should be used to test the sample.



• Florida Bureau of Public Health Laboratories, 
Jacksonville 
– One of 10 Level 1 LRN-C laboratories 
– Level 3 LRN-C laboratories in Miami, Tampa & Pensacola 

• Funded for human clinical specimens only 
– Will respond to unknown environmental samples when needed 

• CT testing after BT analyses are negative 
– Limited simultaneous testing capabilities 

• Can provide confirmation for field screening 
• Can provide valuable information to assist with response 

to an incident 

Chemical Analysis 



• No LRN-C methods specifically 
for environmental samples 

• Adapt LRN-C clinical 
methodology 

• Validated non-LRN-C methods 
– EPA’s National Homeland Security 

Research Center 
– Standardized Analytical Methods for 

Environmental Restoration 
Following Homeland Security 
Events. 

Chemical Analysis 



General Chemical Classification 
• Fourier-Transform Infrared (FTIR) Microscopy 

– Library screening, compound-specific classification 
– Not effective on complex mixtures 

 

• Wet chemistry techniques 
 

• Determine chemical class 
• Provide hazard recommendation 

–  HazTech Systems HazCat 

• X-Ray Fluorescence 
– Elemental analysis; metals, glass, ceramics 
– Not available at Florida BPHL 

 

• Additional instrumentation 

Presenter
Presentation Notes
General compound classification can be performed in the CT lab depending on what instrumentation is available. 
Wet chemistry techniques 
XRF (x-ray) fluorescence is used for elemental analysis of solids
Other techniques can be used if available
Most LRN-C labs have some of the capabilities mentioned but no standard written protocols
HazCat Classification
Potassium iodide “Flour Test”
Reacts with starch →  Black
Sample #2 positive
Sample #1 difficult to ascertain color change from brown-green to black. 
Solubility
Sample #2 insoluble in water, methanol, acetonitrile, methylene chloride, hexane. 
Also insoluble in an acidic solution (formic acid) and basic solution (sodium hydroxide).




Additional Chemical Analysis 

Diazonium salts, Nitro compounds, 
Perchlorates, Peroxides 

 
Pharmaceutical and environmental 

contaminates or toxins 
 
Volatile and semi-volatile materials 
 
Elemental compounds and metals 

(arsenic, lead, cadmium, mercury, 
chromium, etc.) 

 

Ionic compounds (cyanides, sulfides, 
phosphates, etc.) 

 Florida 
 BPHL-Jax 
 
 

•  FTIR only 

 •
 

•  
 
 
 

•  
 
 
 

•  
 
 
 

•  Not NMR,  
   XRF, Raman 



Additional Chemical Analysis 

Toxic asphyxiant (Ammonia, Chlorine, Carbon 
monoxide, Cyanogen chloride, Diazomethane, 
Fluorine, Hydrogen cyanide, Hydrogen sulfide, 
Methane, Ozone, Phosphine, Phosgene, Radon, etc.) 

 

Polonium-210, Radon, Uranium, etc. 
 
Organic or inorganic corrosive materials 

(either single or mixed). 
 
Carbamates, Organo-phosphates, 

haloacetic acids, etc. 
 

Vesicants, Mustards, Blister Agents, 
Organophosphate Nerve Agents, 
cholinesterase inhibitors, choking 
agents, etc. 

 Florida 
 BPHL-Jax 
 
 

•   
 •
 

•  Limited 
 
 
 

•  
 
 
 

•  
 
 

 Metabolites &  

•  degradation 
products 



Florida LRN 

Forensic documentation: Photography  

Radiation check: Pre- and Post-unpackaging 

Sample 

Split sample 

LRN-B:     PCR 

Archive LRN-C 

FBI 
FDLE 
USPIS 

TRF Culture 

Presenter
Presentation Notes
Split sample for biological and chemical testing. 
Create a new chain-of-custody form 
Document  split sample on original COC
Use 1.0 and 1.1 notation
Derivative (secondary) evidence 
Plates, slants and cultures
Can usually be destroyed after testing




LRN-C 
FTIR: BSL-3 TravelIR sealed cell 

Organics Detected 

GC-MS  or 
GC-MS/MS 

ICP-MS 

Identification of compounds: 
Molecule fragmentation 

fingerprint 

Molecule protonation: 
Retention time matching 

with a standard. 

LC-MS  or 
LC-MS/MS 

Organics Not Detected 

Aqueous solvent 
extraction: 
Non-volatiles 

Organic solvent 
extraction: 
(Semi-)Volatiles 

Aqueous 
solvent 
Nebulization 

Metal speciation 
Periodic Table Screen 

Presenter
Presentation Notes
Inductively coupled plasma mass spectrometry (ICP-MS)
Gas chromatography–mass spectrometry (GC-MS)
Liquid chromatography-tandem mass spectrometry (LC-MS/MS) 



Florida Experience 

October 1, 2009 
– Body found in car under bridge in 

Jacksonville, FL 
– Sign posted on windshield 

• Warned first responders of cyanide 

– Third and successful suicide attempt 
– Sample delivered to BPHL-Jacksonville 



Sample Analysis 

• LRN-B ruled-out BT agents 
– Known previous suicide attempts 
– Field screening 

 
• LRN-C 

– Sample manipulated in BSL-3 laboratory 
– Class II Type B2 BSC 



LRN-C Whole Blood Headspace GC-MS 
Calibration curve 

– Aqueous cyanide standards 
– 13C15N isotopically labeled internal standard 



LRN-C Whole Blood Headspace GC-MS 

• 30.3 mg dissolved in water 
• Four 1:21 serial dilutions performed 
• Internal standard and phosphoric acid 

added to sample 
– Liberate gaseous HCN 

• Headspace GC-MS 
– Column retention time:  4.4 minutes 
– Mass-to-charge ratios (m/z): 27 and 29 

• Sample and internal standard 



GC-MS Conclusions 

Qualitatively confirmed  
– Cyanide 
– Also positive cyanide test strip 

Recovery 
– Between 65% and 89% 
– Semi-quantitative 

Remaining sample preserved 
– Additional purity testing not 

performed 



Last Words 

• Vast majority of suspicious substances 
submitted to LRN-B are chemical in 
nature 

• Federal funding restrictions for LRN-C 
• BT/CT and external partnerships 

invaluable 
• Provide valuable information to first 

responders and FBI 
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Questions? 
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