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THE LRN-C FRAMEWORK FOR 
OPIOID RESPONSE



The Laboratory Response Network 
for Chemical Threats (LRN-C)

Mission: The LRN-C and its partners will maintain an integrated national and 
international network of laboratories that can respond quickly to acts of 
chemical terrorism, emerging threats and other public health emergencies.

As the LRN-B infrastructure has been utilized for surveillance of the influenza 
epidemic in recent years, LRN-C could potentially be leveraged for local opioid 
surveillance and other activities.

C h e m i c a l



LRN-C Framework:  Staff and Equipment
Expert Staff
 CDC’s Public Health Emergency Preparedness Cooperative 

Agreement awards (PHEP) more than $12 million to 10 state public 
health laboratories (i.e., Level 1 Labs) annually.

 In 2017, PHEP allocated an additional $500,000 towards HAZMAT 
training, ISO accreditation activities, equipment vendor training for 
chemical threat program personnel. 

Equipment
 Since 2016, PHEP has awarded more than $23 million towards 

updating LRN-C equipment assets, with another $12 million 
planned for within the next 2 years.

 Through the APHL Cooperative Agreement, LRN-C labs have 
received more than $250,000 in equipment training and 
maintenance agreements.



LRN-C Framework:  Methods and Materials*

*CDC-based Materials Program in development



LRN-C Framework:  Quality Program
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 Expertise with sample logistics and chain of custody 
 LRN-C laboratory referral capabilities
 Secured messaging and laboratory to laboratory test request 

capabilities
 Training and outreach with local hospitals and first responders

LRN-C Framework: Level 3 Capabilities



Ready to Respond:  
Public Health Laboratory Response Stories

Photo courtesy of Wisconsin State Laboratory of Hygiene



Ready to Respond:  Massachusetts
Scope
The Massachusetts Chemical Threat Laboratory (LRN-C Level 1), works closely 
with law enforcement and first responders to prevent unintentional 
occupational exposures.  Following field and biological testing, the lab uses LRN-
C equipment and staff to perform further chemical testing on environmental 
samples as needed.
Capabilities
In 2016, the lab enlisted the help of the National Institute of Standards and 
Technology (NIST) to aid in the identification of furanyl fentanyl in a “white 
powder” sample.  At the time, the mass spectra for this compound was not a 
part of the NIST 14 spectral library.  
Next Steps
Massachusetts Chemical Threat Laboratory’s mass spectrum for furanyl fentanyl  
will be included in the next version of the NIST Mass Spectral Library. The lab 
will continue to support first responders with the analysis of unknown white 
powders collected from the field.



Ready to Respond:  Washington, D.C.
Scope
Washington, D.C.’s Biomonitoring and Analytical Chemistry Unit (BACU)/Public 
Health Laboratory (LRN-C Level 2) leveraged their chemical threat equipment, 
staffing and expertise to form the District’s newly formed Forensics Chemistry 
Unit (FCU).  
Capabilities
In 2016, FCU assisted the District’s Office of Attorney General with the 
identification of fentanyl analogues such as methoxy-acetyl fentanyl.  At the 
time of identification, the synthetic fentanyl analogue was new to the 
Washington, D.C. area.  FCU conducted molecular modeling studies to pre FCU’s 
work has enabled lawmakers to properly classify an ever growing list of new  
fentanyl analogues as illegal substances.
Next Steps
FCU now performs all of the Washington, DC’s DEA testing in environmental 
samples.  The lab continues to expand its database for the rapid detection of 
synthetic opioids.



Ready to Respond:  Wisconsin
Scope
In April 2018, six suspected cases of synthetic cannabinoids laced with 
anticoagulants were reported in Wisconsin.  The Wisconsin State Laboratory of 
Hygiene (WSLH) (LRN-C Level 1), National Medical Services (NMS) labs, and the 
Illinois State Public Health Laboratory, were all engaged to do the testing.  At the 
time, none of the labs had the testing capability.  
Capabilities
With the help of internal standard provided by CDC, the WSLH was able to 
develop and validate a quantitative brodifacoum method in blood samples. Two 
of the cases were identified by quantitative analysis at WSLH, the other four by 
qualitative testing at NMS.
Next Steps
To date, over 200 cases of cannabinoid poisonings have shown up in at least 10 
states thus far.  For the next several months, WSLH will be offering brodifacoum
testing at no cost for all LRN-C laboratories.



Ready to Respond:  Arizona
Scope
In June 2017, Arizona Department of Health Services (AZDHS) lab began 
supporting state epidemiologists in opioids surveillance in June 2017.  Local 
hospitals were engaged to collect antemortem blood samples from persons 
presenting with overdose symptoms.
Capabilities
AZDHS PHL was able to stand up a screening method within 2 months for 22 
compounds using instruments and testing approaches that are representative 
of most chemical threat laboratory programs (e.g., API 4000 LC/MS/MS).
Next Steps
Due to hospital HIPAA concerns, sample collection for antemortem
surveillance testing has been slowed.  The laboratory is currently working 
with Arizona county medical examiners to analyze post mortem blood for 139 
opioids, fentanyl analogs, benzodiazepines, stimulants, and cannabinoids to 
support cause of death determinations.



Summary

LRN-C Infrastructure
Staff and equipment
Methods and materials
Quality assurance 

best practices
Sample logistics
Response coordination
Partnership engagement

Potential Barriers
 Expanding outreach 

capabilities
 Lack of public health 

policy mandate
 Costly materials
 External partnerships
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Thank You!!!

For more information please contact Centers for Disease Control and Prevention

1600 Clifton Road NE,  Atlanta,  GA  30329-4027
Telephone: 1-800-CDC-INFO (232-4636)/TTY: 1-888-232-6348
Visit: www.cdc.gov | Contact CDC at: 1-800-CDC-INFO or www.cdc.gov/info

The findings and conclusions in this study are those of the authors and do not necessarily 
represent the views of the U.S. Department of Health and Human Services, or the U.S. Centers 
for Disease Control and Prevention. Use of trade names and commercial sources is for 
identification only and does not constitute endorsement by the U.S. Department of Health and 
Human Services, or the U.S. Centers for Disease Control and Prevention.

Division of Laboratory Science
National Center for Environmental Health

http://www.cdc.gov/info
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LRN-C Response Capacity
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Presenter
Presentation Notes
With respect to network capacity, the LRN-C is made up of 54 laboratories located in all 50 states, 3 cities, and the US territory of Puerto Rico.Member laboratories are required to maintain a chemical materials stockpile to respond to up to 1000 samples per method for Level 1 labs and 500 samples per method for Level 2 labs.  Therefore, Level 1 labs carry a materials stockpile for the CDC of up to 10,000 samples for 13 chemical threat methods.Level 2 labs carry a lower sample capacity because these laboratories tend to support fewer staff and less automated laboratory equipment.The lower right table only describes laboratory testing capacity.  But Level 3 labs are also asked to stockpile sample collection and accessioning materials for up to 1000 patient samples.



LRN-C Testing Capabilities
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Presenter
Presentation Notes
The LRN-C also takes a decentralized approach to its network structure.Local and state public health laboratories are designated as Levels 1, 2, or 3 based on their demonstrated chemical response capabilitiesIn the event of a large scale chemical emergency, Level 1 laboratories provide immediate surge capacity to the CDC.  They are responsible for maintaining 13 chemical threat methods on expensive, highly sophisticated equipment.  Level 2 Laboratories are responsible for only 9 chemical threat methods.  They test for not only chemical warfare agents, but also toxic metals and toxic industrial chemicals that are critical to public health biosurveillance within their jurisdictionsLevel 3 Laboratories do not test for chemical threat agents, but they do provide packing and shipping capabilities.  If a chemical emergency of any kind occurs within a Level 3 jurisdiction, they provide support with epi surveillance of the event, sample logistics and coordination with local hospitals, other network laboratories, and the CDC.



CDC and LRN-C Partnership
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LRN-C Resource Overview

LRN-C 
Level

Funct ion Capability

Level 3 Public health 
surveillance, 
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Level 2 State response asset Level 3 + lab 
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Faster

Presenter
Presentation Notes
With respect to network capacity, the LRN-C is made up of 54 laboratories located in all 50 states, 3 cities, and the US territory of Puerto Rico.Member laboratories are required to maintain a chemical materials stockpile to respond to up to 1000 samples per method for Level 1 labs and 500 samples per method for Level 2 labs.  Therefore, Level 1 labs carry a materials stockpile for the CDC of up to 10,000 samples for 13 chemical threat methods.Level 2 labs carry a lower sample capacity because these laboratories tend to support fewer staff and less automated laboratory equipment.The lower right table only describes laboratory testing capacity.  But Level 3 labs are also asked to stockpile sample collection and accessioning materials for up to 1000 patient samples.



LRN-C Method Deployment and Laboratory 
Qualification Scheme 
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Opioid Epidemic:  What we can do to help??? 
(1)

CDC plans to:
• Work with volunteer LRN-C labs and other 

subject matter experts to identify a few core 
fentanyls methods (ie foundational methods) 
for detection in blood, urine and 
environmental samples

• Provide materials program support to 
volunteer LRN-C labs

• Support partnership engagement with key 
local stakeholders



Opioid Epidemic:  What can we do to help???  
(2)

At this t ime, CDC does NOT plan to:

• Facilitate coordinated network responses to 
fentanyls

• Officially introduce fentanyls testing into the 
LRN-C testing profile (ex. Core or Additional)



LRN Infrastructure Supports Emerging Threats
From the Response Stories Collected in 2015-2016:

 LRN-C CT staff were able to produce fast results (~36-48 hours) to assist public health officials 
resolve each  incident

 Over 50,000 samples were analyzed by LRN-C Chemical Threat Program staff

 Nearly 500,000 people were affected by the incidents that occurred

Photo courtesy of CDC’s Division of Laboratory Sciences
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*A possible scenario.  The actual process would be determined by the primary 
respondent agency for the event (e.g. FBI, state Emergency Mgr, state Epi., etc.). 

LRN-C Framework:  Response Coordination
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