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Objectives

Use the tools provided to: 

 Incorporate the identified biosafety competencies 
into: 

• the specified SOPs 

• your institutional technical competency assessment 
program



Recommendations of the Advisory Committee to 
the Director Concerning Laboratory Safety at CDC 
13 January 2015 
“Observational competence occurs at the local lab level; however, 
except for clinical labs, competency skills mapping and refresher 
training is not consistent. “

• Recommendation: 
• Establish a standardized lab safety training curriculum across CDC. 

• Establish standardized methods for competency skills mapping and 
refresher training. 

• Establish a fellowship/internship program to train scientists to serve as 
laboratory safety professionals who serve as liaisons between the labs and 
ESHCO or other central lab safety entity. 



Training vs. Competency
Training
• Read and understand Biosafety Plan and 

Incident Response Plan
• Review Lab Specific SOPs

Competency
• Assess knowledge after a period of “hands 

on” experience
• Assessment through direct observation, oral, 

or written knowledge



Documentation - Forms
• Laboratory Training Checklist

• Used to document competency of core 
laboratory skills

• The same form will be used for individual 
initial training/competency assessment and 
annual competency assessment

• Detail each section of the form



Expectations for annual assessment and re-
training
• Use the checklist for annual review of the core laboratory skills and 

any lab specific SOPs.

• Throughout the year, documentation is up to the training coordinator.  

• At the annual review, add any new procedures to the checklist before 
completing the competency assessment. 

• The checklist should be completed annually for each person and kept 
in an individual training file.  

• Keep copies of completed checklists in a training folder for each lab 
employee so that when asked a complete and ongoing training record 
is available



2015 Table 9. Public Health Laboratory 
competency guidelines: Safety Domain
 Subdomains (for this workshop)

 Potential Hazards
Hazard Control
Communication and Training

 4 levels of competency
Beginner
Competent
Proficient
 Expert https://www.cdc.gov/mmwr/pdf/other/su

6401.pdf

https://www.cdc.gov/mmwr/pdf/other/su6401.pdf


General Tasks to incorporate Biosafety 
Competencies

1. Review the SOP 
2. Perform the Risk Assessment (RA)
3. Identify mitigation strategies based on RA
4. Select applicable competencies from each domain 

based on the RA
5. Write competency into safety section of SOP
6. Determine how competencies will be assessed
7. Determine how competencies can be extended over 

time (3-5 years)
8. Review competencies annually and modify based on 

changes and identified issues



How to Assess Biosafety Competencies
 CLIA

1. Direct observation of test performance

2. Monitoring the recording and reporting 
of test results

3. Review of intermediate test results or 
worksheets, QC, PT, and preventive 
maintenance records

4. Direct observation of performance of 
instrument maintenance and function 
checks

5. Assessment through performance of 
testing with previously tested 
specimens

6. Assessment of problem-solving skills 

 Biosafety
1. Direct observation of biosafety 

practices

2. Review of each exposure or 
potential exposure

3. Review of biosafety practices 
during work procedures

4. Direct observation of work in a 
biosafety cabinet

5. Assessment through exercises 
and drills

6. Assessment by quizzes 



Safety and Technical Competency Example























Method of Competency
1.Review the SOP, Risk Assessment and 

Mitigation 
2.Go to the list of biosafety competencies
3. Select the appropriate Biosafety 

Competencies for the SOP
4. Select the biosafety competency that you 

want to use from each of the subdomains 
for a “competent” individual

5. In the SOP, write instructions based on 
competencies



BIOSAFETY COMPETENCIES TABLE

HAZARDS AND 
MITIGATION 

FROM 
BIOSAFETY RISK 

ASSESSMENT

SAFETY 
COMPETENCIES 

IDENTIFIED

WHAT IS NEEDED IN 
THE SAFETY 

SECTION OF THE 
SOP

SAFETY 
COMPETENCE
ASSESSMENTS



Example : Monkeypox Nucleic Acid Procedures

a. Prepare reagents according to manufactures protocol
b. Pipet 20 µL protease into the bottom of each 

microcentrifuge tube
c. Add 100 µL of each specimen to the appropriately 

labeled polypropylene tube.
d. Add 100 µL PBS
e. Add 200 µL of lysis buffer to each sample
f. Mix by vortexing for 15 seconds
g. Transfer the full volume of sample mixture to a clean 

vial.
h. Incubate at 56oC for 15 minutes
i. Centrifuge and add 200 µL ethanol (96-100%).
j. Vortex for 15 seconds
k. Close the cap and centrifuge spin column/collection 

tube assembly at 8000 RPM for 1 minute
l. Place each spin column in a clean 2 mL collection 

tube
m. Add 500 µL wash buffer 1

SOP Excerpt: DNA Extraction

n. Centrifuge spin columns collection tube 
assembly at 8000 RPM for 1 minute.

o. Place spin column into collection tube.
p. Add 500 µL wash buffer 2
q. Centrifuge spin columns/collection tube 

assembly at full speed for 3 minutes
r. Place in clean collection tube and centrifuge 

spin columns at full speed for 1 minute.
s. Place each spin column in a clean sterile 

collection tube.
t. Add 100 µL elution buffer or PCR grade 

water
u. Incubate tubes at room temperature for 5 

minuets
v. Centrifuge spin columns/collection tube 

assembly at 8000 rpm for 1 minute
w. Discard spin column
x. The DNA is now ready to be tested by the 

fluorogenic 5’ nuclease assay.



Example : Monkeypox Nucleic Acid Procedures

Clean Room
a. All components of the mastermix will be added 

within this room.
b. No Template Controls (NTCs) will be added 

and capped tightly within this room.
c. Once mastermix has been loaded, loosely cap 

all wells with the optical strip caps.  Only the 
NTCs should have their caps securely in place.

d. See Agent Specific SOPs for details on primer 
and probe concentrations.

a. Include a minimum of two (2) No Template 
Controls (NTCs) per target.

b. Include duplicate Positive Controls for 
each target.

c. Include Inhibition Control Reactions for 
each sample. See agent specific protocols 
for specific reactions.

d. All samples must be analyzed in duplicate 
as Neat (undiluted) extracts and as 1:10 
dilutions for environmental samples. 

e. Take the 96 well reaction plate to Addition Area 

SOP Excerpt: rtPCR
Sample Addition Area
a. Addition of extracted samples 
b. Place extracted samples in rack
c. Add samples

a. Add 5 µL of neat or 1:10 
sample to appropriate wells

d. Securely cap wells with optical 
caps.

e. Visually inspect plate for air 
bubbles.  

Positive Control Addition Area
a. Only previously extracted positive 

control material may be added to the 
reaction mixtures in this area.  No 
unknown samples are permitted 

b. Remove all Positive Control material 
from freezer

c. Add control material and tightly cap 
wells 

a. Add 5 uL of appropriate positive 
control to each specified well.

d. Securely cap wells with optical caps.
e. Return all positive control material to 

freezer immediately



Monkeypox Nucleic Acid 
Extraction
Risk Assessment







Nucleic Acid Risk Assessment









Applicable competencies for this SOP?
SOP Potential Competencies

Perform work inside BSC

SHC 1.00 Engineering controls
SHC 2.00 Safe work practices
SHC 3.00 Personal Protective Equipment (PPE)
• SHC 3.01 PPE selection
• SHC 3.02 PPE use
• SHC 3.03 PPE inspection

Extracting specimens from primary 
matrices

SPH 2.00 Biological Materials
• SPH 2.01 Biological materials used in the laboratory
• SPH 2.02 Hazards associated with biological materials handled in the laboratory
• SPH 2.03 Control measures to be used when working with biological materials
• SPH 2.04 Work practices to be used for working with biological materials
• SPH 2.05 Hazards associated with laboratory procedures

Extracting isolates Same as above
Extraction / PCR Chemicals

• Ethanol
• Proprietary Reagents 

(w/GuHCl)
• Proteinase
• Bleach
• PCR Reagents

SPH 4.00 Chemical Materials
• 4.01 chemicals used in lab
• 4.02 hazards associated with chemicals used in lab
• 4.03 controls measures to be used with chemicals in lab
• 4.04 work practices to be used when using chemicals in lab



BIOSAFETY COMPETENCIES TABLE EXAMPLE
Monkeypox Nucleic Acid

HAZARDS AND 
MITIGATION 

FROM 
BIOSAFETY RISK 

ASSESSMENT

SAFETY 
COMPETENCIES 

IDENTIFIED

WHAT IS NEEDED IN 
THE SAFETY 

SECTION OF THE 
SOP

SAFETY 
COMPETENCE
ASSESSMENTS



BIOSAFETY COMPETENCIES TABLE EXAMPLE
Monkeypox Nucleic Acid

HAZARDS AND 
MITIGATION FROM 

BIOSAFETY RISK 
ASSESSMENT

SAFETY COMPETENCIES 
IDENTIFIED

WHAT IS NEEDED IN THE 
SAFETY SECTION OF THE SOP

SAFETY COMPETENCE
ASSESSMENTS

• Biological Hazards
• Chemical Hazards
• Engineering Controls
• Administrative Controls
• Practices and 

Procedures
• PPE

Safety Subdomains
• Potential Hazards
• Hazard Control
• Safety Communication 

and Training

• What procedures to perform 
in the BSC

• Engineering controls
• Administrative controls
• Practices and procedures
• PPE
• Training needs

• Written or Oral 
Knowledge Assessment

• Observation



BIOSAFETY COMPETENCIES TABLE 
EXAMPLE: Monkeypox Nucleic Acid Extraction

HAZARDS & MITIGATION FROM 
BIOSAFETY RISK ASSESSMENT

• Biological Hazards: aerosolization, 
spill/splash, potential pathogens, 
Assessment of potential risk group 
(High, medium or low probability), 
aerosol tight rotor for centrifugation, 
Training on biological agents and 
methods

• Chemical Hazard: -GuHCl, ethanol; 
Bleach; Chemical hygiene plan and 
SDS; Training on chemicals and 
methods

• Engineering Controls: BSC, Fume 
hood

• Practices and Procedures: Standard 
Precautions, Work inside BSC or fume 
hood, clean spills with 10% bleach and 
ethanol

• PPE: Lab coat, safety glasses and 
chemical resistant gloves

SAFETY COMPETENCIES IDENTIFIED

SHC 1.00 Engineering controls
SHC 2.00 Safe work practices
SHC 3.00 PPE
• SHC 3.01 PPE selection
• SHC 3.02 PPE use
• SHC 3.03 PPE inspection

SPH 2.00 Biological Materials
• SPH 2.01 Biological materials used in the laboratory
• SPH 2.02 Hazards associated with biological materials 

handled in the laboratory
• SPH 2.03 Control measures to be used when working with 

biological materials
• SPH 2.04 Work practices to be used for working with 

biological materials
• SPH 2.05 Hazards associated with laboratory procedures

SPH 4.00 Chemical Materials
• 4.01 chemicals used in lab
• 4.02 hazards associated with chemicals used in lab
• 4.03 controls measures to be used with chemicals in lab
• 4.04 work practices to be used when using chemicals in 

lab

WHAT IS NEEDED IN THE 
SAFETY SECTION OF THE 

SOP

• Disposable instructions for 
hazardous chemical waste. 

• Extraction needs to be performed 
in a BSC, preferably ducted.

• Double gloves and Lab Coat are 
needed for reagent preparation 
and extraction.

• Disposable gloves, closed toe 
shoes, and lab coat are required 
for extraction. 

• Hazardous characteristics of 
chemicals – refer to SDS

Training Required:
• Unit Specific Training (Technical 

Test Training)
• Lab Safety: Blood-Borne 

pathogen training, Biosafety, 
Chemical Safety

• Biological Safety Cabinet

SAFETY COMPETENCE
ASSESSMENTS

• Written or oral 
identification of Biological 
and Chemical Hazards

• Written or oral 
identification of risk 
mitigation for hazards –
engineering controls, 
admin, PPE, work 
practices.

• Written or oral 
identification of proper spill 
procedures and proper 
reporting/notification and 
waste disposal procedure. 

• Observation of Proper use 
of the BSC, use of PPE 
and donning/doffing 
procedures, and setup 
and decontamination of 
workspace. 
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