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History of 
Respiratory 
Protection

HTTPS://WWW.MARINECHEMIST.COM/2020/02/100-YEARS-OF-RESPIRATORY-PROTECTION-HISTORY/ PAGE 2

https://www.marinechemist.com/2020/02/100-years-of-respiratory-protection-history/


History of Respiratory Protection

100 YEARS OF RESPIRATORY PROTECTION HISTORY (NIOSH) – MARINE CHEMIST SERVICE, INC. PAGE 3

Congress created the 
Occupational Safety and 
Health Administration of 
1970

1970

Prior to 1970 any 
respiratory protection 
devices used were advisory 
rather than mandatory

1970

The OSHA respiratory 
protection standard, 29 
CFR 1910.134, published 
on January 8, 1998, 
replaced the agency’s 
original standard 
promulgated in 1972.

8 Jan. 1998

The necessity for respiratory 
protection in the healthcare 
setting came to the 
forefront of concern with 
the outbreak of tuberculosis 
in the 1990s.

1990s

Terrorist attacks in New 
York City shifted the focus 
for respiratory protection 
research drastically (first 
responders became NIOSH 
priority

11 Sep. 2001

Interim Guidance on the Use 
of Chemical, Biological, 
Radiological, and Nuclear 
(CBRN)

2005

H1N1.  Better prepared as 
there was preparation for 
H5N1

2009

2014-2016
•Ebola epidemic N95 or higher.  

The US generally utilized 
CAPR/PAPR

2014–2016

Covid-19.  abundance of 
new research ongoing 

2020

https://www.marinechemist.com/2020/02/100-years-of-respiratory-protection-history/


Research looking 
at first responders 
help to move fit 
testing forward

https://www.cdc.go
v/niosh/npptl/Respi

ratory-Protection-
history.htm l

https://www.cdc.gov/niosh/npptl/Respiratory-Protection-history.htm
https://www.cdc.gov/niosh/npptl/Respiratory-Protection-history.htm
https://www.cdc.gov/niosh/npptl/Respiratory-Protection-history.htm
https://www.cdc.gov/niosh/npptl/Respiratory-Protection-history.htm


Types of 
Respirators
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https://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/respsource.html 

https://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/respsource.html


Appropriate 
Levels of 
Respiratory 
Protection

PAGE 7



Filtering Face Piece Respirators

N95
United States 
(NIOSH 
approved)

KN95
China (not 
NIOSH 
approved)

KF94
Korea (not 
NIOSH 
approved)

N



Masks Vs 
Respirator 
Protection

Journal of Exposure Science & 
Environmental Epidemiology (J Expo Sci 
Environ Epidemiol) ISSN 1559-
064X (online) ISSN 1559-0631 (print) 

JOURNAL OF EXPOSURE SCIENCE & ENVIRONMENTAL EPIDEMIOLOGY (J EXPO SCI ENVIRON EPIDEMIOL) ISSN 1559-
064X (ONLINE) ISSN 1559-0631 
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Results of Study 
re: KF94

HTTPS://PUBMED.NCBI.NLM.NIH.GOV/34282608/ PAGE 10

Conclusion: Even with sufficient filter efficiency, ear-loop-type-KF94 masks 
do not provide adequate protection. However, in relatively low-risk 

environments, wearing a face-seal adjustable KF94 mask and tight wearing 
with a clip can improve respiratory protection for healthcare workers.

Results: All fit factors (FFs) measured by the QNFT were significantly higher 
for tight-fitting method with the clip in all KF94 masks (P < 0.001). However, 
the total FFs were very low, with a median (interquartile range) of 6 (3-23) 

and 29 (9-116) for general-fitting and tight-fitting, respectively. When 
wearing tightly, the horizontal 3-fold type mask with adjustable ear-loop 

length had the highest FF, with a median of 125, and the QNFT pass rate (FF 
≥ 100) increased significantly from 4 (13%) to 18 (60%).



Particle Size

HTTPS://WWW.VISUALCAPITALIST.COM/VISUALIZING-RELATIVE-SIZE-OF-
PARTICLES/ PAGE 11

https://covid.ri.gov/covid-19-prevention/indoor-air-
circulation



/

Pathogens Spread via Airborne Transmission

HTTPS://WWW.NCBI.NLM.NIH.GOV/BOOKS/NBK531468 PAGE 12

Anthrax Aspergillosis Blastomycosis Chickenpox Adenovirus Rotavirus

Influenza Rhinovirus Neisseria 
meningitidis

Streptococcus 
pneumonia Legionellosis Measles

Mumps Smallpox Cryptococcosis Tuberculosis Bordetella 
pertussis SARS

MERS SARS Cov-2 

https://www.ncbi.nlm.nih.gov/books/nbk531468


Common 
Pathogens 
Requiring 
Respirators

PAGE 13

TB

Covid-19 

Chickenpox (Varicella)

Measles 



Hierarchy of 
Controls

Workplaces must 
always look at the 
hierarchy of controls 

Eliminating the risk is 
always priority and 
utilizing personal 
protective equipment 
(PPE) should be the last 

PAGE 14



How to 
Know if a 

N95 is 
Legitimate

Great website is 
located here

PAGE 15

https://www.cdc.gov/niosh/docs/2021-124/pdfs/2021-124.pdf

https://www.cdc.gov/niosh/docs/2021-124/pdfs/2021-124.pdf
https://www.cdc.gov/niosh/docs/2021-124/pdfs/2021-124.pdf


Extended 
Use/Reuse 

of N95

•Extended use or reuse of N95s:
In the event extended use or reuse of N95 FFRs becomes necessary, the 
same worker is permitted to extend use of or reuse the respirator, as long as 
the respirator maintains its structural and functional integrity and the filter 
material is not physically damaged, soiled, or contaminated (e.g., with blood, 
oil, paint).[7] Employers must address in their written RPPs the 
circumstances under which a disposable respirator will be considered 
contaminated and not available for extended use or reuse. Extended use is 
preferred over reuse due to contact transmission risk associated with 
donning/doffing during reuse. When respirators are being re-used, employers 
should pay particular attention to workers’ proper storage of the FFRs in 
between periods of reuse.

• Users should perform a user seal check each time they don a 
respirator and should not use a respirator on which they cannot 
perform a successful user seal check. See 29 CFR § 1910.134, 
Appendix B-1, User Seal Check Procedures.[8]

• Employers should train workers to understand that if the structural 
and functional integrity of any part of the respirator is compromised, it 
should be discarded, and that if a successful user seal check cannot 
be performed, another respirator should be tried to achieve a 
successful user seal check.

• If reuse of respirators is necessary, an appropriate sequence for 
donning/doffing procedures should be used to prevent contamination, 
and training needs to address appropriate donning/doffing 
procedures. See www.cdc.gov/niosh/npptl/pdfs/PPE-Sequence-
508.pdf.

HTTPS://WWW.OSHA.GOV/LAWS-REGS/STANDARDINTERPRETATIONS/2020-04-03 PAGE 16

https://www.osha.gov/laws-regs/standardinterpretations/2020-04-03#_ftn7
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.134AppB1
https://www.osha.gov/laws-regs/standardinterpretations/2020-04-03#_ftn8
https://www.cdc.gov/niosh/npptl/pdfs/PPE-Sequence-508.pdf
https://www.cdc.gov/niosh/npptl/pdfs/PPE-Sequence-508.pdf
https://www.osha.gov/laws-regs/standardinterpretations/2020-04-03


Use of 
Expired 

N95s 

Use of expired N95s:

In the event that N95s are not available, and the employer has shown a good faith 
effort to acquire the respirators or to use alternative options, as outlined below, 
CSHOs should exercise enforcement discretion for the use of N95 FFRs beyond 
the manufacturer’s recommended shelf life, including surgical N95s.[9]

• Employers may use only previously NIOSH-certified expired N95 FFRs 
found at www.cdc.gov/coronavirus/2019-ncov/release-stockpiled-N95.html. 
Workers should be notified that they are using expired N95s.

• Purchasers and users of personal protective equipment should not co-
mingle products that are past their manufacturer’s recommended shelf life 
(i.e., expired) with items that are within their shelf life.

• Employers should visually inspect, or ensure that workers visually inspect, 
the N95 FFRs to determine if the structural and functional integrity of the 
respirator has been compromised. Over time, components such as the 
straps, nose bridge, and nose foam material may degrade, which can affect 
the quality of the fit and seal.

• Where an employer has expired N95s available from their own stored 
cache (i.e., not from the U.S. Strategic National Stockpile), the employer 
should seek assistance from the respirator manufacturer or independent 
lab regarding testing of those stored respirators prior to use.

HTTPS://WWW.OSHA.GOV/LAWS-REGS/STANDARDINTERPRETATIONS/2020-04-03 PAGE 17

https://www.osha.gov/laws-regs/standardinterpretations/2020-04-03#_ftn9
https://www.cdc.gov/coronavirus/2019-ncov/release-stockpiled-N95.html


Respirator 
Medical 

Clearance

HTTPS://WWW.YOUTUBE.COM/WATCH?V=0PAUHFDVIMK

Not required to repeat the respiratory 
medical eval unless:

Change in status 
medical/physical  

hampering ability to 
use respirator

Provider or licensed 
HCW , supervisor, 

respiratory program 
administrator feels it 

is necessary

Information from 
respiratory  program

Change occurs in 
workplace conditions 
that increase burden

Required by OSHA when employee is enrolled 
in the respiratory protection program (before 

the use of N95) 



Where Can Companies Secure a 
Respiratory Medical Clearance?

PAGE 19

Online Respiratory Medical 
Clearance

Mankato Clinic Occupational 
Health 507-385-4075

Mayo Clinic 507-594-7370

https://www.examinetics.com/our-services/respirator-fit-clearance/
https://www.examinetics.com/our-services/respirator-fit-clearance/


OSHA Respiratory Medical Clearance 
Video

HTTPS://WWW.YOUTUBE.COM/WATCH?V=0PAUHFDVIMK PAGE 20



How to Don an N95 respirator

3M 1860/1860S, HTTPS://MULTIMEDIA.3M.COM/MWS/MEDIA/811783O/1860-AND-1860S-WEAR-
IT-RIGHT-POSTER.PDF, ACCESSED 4/8/2021

PAGE 21

https://multimedia.3m.com/mws/media/811783O/1860-and-1860s-wear-it-right-poster.pdf
https://multimedia.3m.com/mws/media/811783O/1860-and-1860s-wear-it-right-poster.pdf


Donning and 
Doffing  the 

1870+ 

FILE:///C:/USERS/MRF9776/PICTURES/WEARITRIGHT_1870_ENGLISH-LR.PDF PAGE 22FILE:///C:/USERS/MRF9776/PICTURES/WEARITRIGHT_1870_ENGLISH-LR.PDF 



Donning and 
Doffing  the 

1870+ 

FILE:///C:/USERS/MRF9776/PICTURES/WEARITRIGHT_1870_ENGLISH-LR.PDF PAGE 23FILE:///C:/USERS/MRF9776/PICTURES/WEARITRIGHT_1870_ENGLISH-LR.PDF 



Donning and 
Doffing  the 

1870+ 

FILE:///C:/USERS/MRF9776/PICTURES/WEARITRIGHT_1870_ENGLISH-LR.PDF PAGE 24FILE:///C:/USERS/MRF9776/PICTURES/WEARITRIGHT_1870_ENGLISH-LR.PDF 



Donning and 
Doffing  the 

1870+ 

FILE:///C:/USERS/MRF9776/PICTURES/WEARITRIGHT_1870_ENGLISH-LR.PDF PAGE 25FILE:///C:/USERS/MRF9776/PICTURES/WEARITRIGHT_1870_ENGLISH-LR.PDF 



Donning and 
Doffing  the 

1870+ 

FILE:///C:/USERS/MRF9776/PICTURES/WEARITRIGHT_1870_ENGLISH-LR.PDF PAGE 26FILE:///C:/USERS/MRF9776/PICTURES/WEARITRIGHT_1870_ENGLISH-LR.PDF 



Donning and 
Doffing  the 

1870+ 

FILE:///C:/USERS/MRF9776/PICTURES/WEARITRIGHT_1870_ENGLISH-LR.PDF PAGE 27FILE:///C:/USERS/MRF9776/PICTURES/WEARITRIGHT_1870_ENGLISH-LR.PDF 



Quantitative 
vs 

Qualitative 
Fit Testing

PAGE 28



Fit Testing Kit  (3M)
https://www.industrialsafetyprodu
cts.com/3m-ft-30-respiration-
training-and-fit-testing-kit/

HTTPS://WWW.INDUSTRIALSAFETYPRODUCTS.COM/3M-FT-30-RESPIRATION-TRAINING-AND-FIT-
TESTING-KIT/ PAGE 29

https://www.industrialsafetyproducts.com/3m-ft-30-respiration-training-and-fit-testing-kit/
https://www.industrialsafetyproducts.com/3m-ft-30-respiration-training-and-fit-testing-kit/
https://www.industrialsafetyproducts.com/3m-ft-30-respiration-training-and-fit-testing-kit/


USER SEAL 
CHECK

Check Check the seal of your respirator each time you use 
the respirator.

Perform Perform seal check again if an adjustment is made. If 
you cannot achieve a proper fit, see your supervisor. 

Exhale
Exhale sharply. If air leaks around your nose, adjust the 
nosepiece as described in step 5. If air leaks at respirator 
edges, adjust the straps back along the sides of your head

Place Place both hands completely over the respirator, 
being careful not to disturb the position

PAGE 30



Forms For 
Fit Testing

PAGE 31

MDH Qualitative Fit Testing Form

OSHA Accepted Fit Testing Protocols

MDH Fit Testing Procedure Template

OSHA 1910.134

https://www.health.state.mn.us/facilities/patientsafety/infectioncontrol/rpp/comp/qlftform.pdf
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.134AppA
https://www.health.state.mn.us/facilities/patientsafety/infectioncontrol/rpp/clintemplate/fittest.html
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.134


Communication 
Recommendations 
Relevant to COVID

•Don’t over-reassure – error on the alarming side

•Acknowledge (even proclaim) uncertainty
•Share dilemmas

•Don’t fake consensus -- respectfully acknowledge 
opinion diversity

•Be willing to speculate
•Validate people’s fear, misery, and other emotions

•Establish your own humanity, including your fear 
and misery

COPYRIGHT (C) 2022 BY PETER M. SANDMAN -- FOR MORE INFORMATION SEE WWW.PSANDMAN.COM 32



Generic Crisis 
Communication 

Recommendations 
Relevant to COVID 

(p. 2)

•Tell people what to expect (anticipatory 
guidance)

•Offer people things to do – and choices of things 
to do
•Acknowledge and apologize (often!) for errors,  
deficiencies, and misbehaviors

•Be explicit about changes in official prediction, 
opinion, or policy

•Don’t lie, and don’t tell half-truths – aim for total 
candor

COPYRIGHT (C) 2022 BY PETER M. SANDMAN -- FOR MORE INFORMATION SEE WWW.PSANDMAN.COM 33



Risk 
Communication 

Website

HTTP://WWW.PSA
NDMAN.COM/MED
IA.HTM#AIHAVID

PAGE 34

http://www.psandman.com/media.htm#AIHAvid
http://www.psandman.com/media.htm#AIHAvid
http://www.psandman.com/media.htm#AIHAvid


3M Fit Testing 
Instructional Video

3M fit testing video

PAGE 35

https://youtu.be/Syj_zeNtLGI


Rainbow Passage  
Why???

Short and phonetically balanced passage

Reflects the variety of sounds and mouth 
movements used in normal, unscripted 
English speech. 

Ensures that they can carry out normal 
speech patterns while wearing the 
respirator. 

HTTPS://WWW.SAFEOPEDIA.COM/REGARDING-A-FIT-TEST-WHAT-IS-THE-RAINBOW-PASSAGE-AND-WHY-IS-IT-
SAID/7/6995#:~:TEXT=IT'S%20A%20SHORT%20AND%20PHONETICALLY,PATTERNS%20WHILE%20WEARING%20THE%20RESPIRATOR. PAGE 36



STEP-BY-STEP FIT TESTING PAGE 37



Helpful Videos

OSHA FIT TESTING VIDEO 1870+ 

PAGE 38

https://www.osha.gov/video/respiratory-protection/fit-testing
https://www.youtube.com/watch?v=ikrpLxt5oCA


Dental 
Requirements  

from OSHA
OSHA DENTAL 
REQUIREMENTS

PAGE 39

https://www.osha.gov/coronavirus/control-prevention/dentistry
https://www.osha.gov/coronavirus/control-prevention/dentistry


Links

Clinic Respiratory Protection Policy Template

Public Health Respiratory Protection Policy 
Template

https://www.osha.gov/coronavirus/control-
prevention/dentistry

PAGE 40Second Skill Third Skill Conclusion

https://www.health.state.mn.us/facilities/patientsafety/infectioncontrol/rpp/clintemplate/template.doc
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.health.state.mn.us%2Ffacilities%2Fpatientsafety%2Finfectioncontrol%2Frpp%2Ftemplate%2Ftemplate.doc&wdOrigin=BROWSELINK
https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fwww.health.state.mn.us%2Ffacilities%2Fpatientsafety%2Finfectioncontrol%2Frpp%2Ftemplate%2Ftemplate.doc&wdOrigin=BROWSELINK
https://www.osha.gov/coronavirus/control-prevention/dentistry
https://www.osha.gov/coronavirus/control-prevention/dentistry


Fit testing

PAGE 41

Quick Reference Guide: 
Qualitative Fit Testing

Fit Testing FAQs

What about facial hair

https://multimedia.3m.com/mws/media/973364O/3m-respirator-fit-testing-frequently-asked-questions-faq.pdf
https://ehsdailyadvisor.blr.com/2020/04/employees-with-facial-hair-must-an-employer-provide-respirator-options/


Appropriate 
Facial Hair

PAGE 42

CDC Facial Hairstyles and Filtering 
Facepiece Respirators, 
https://www.cdc.gov/niosh/npptl/pdfs/
facialhairwmask11282017-508.pdf, 
accessed 1/26/2023

https://www.cdc.gov/niosh/npptl/pdfs/facialhairwmask11282017-508.pdf
https://www.cdc.gov/niosh/npptl/pdfs/facialhairwmask11282017-508.pdf


3M Fit Testing OSHA Video

PAGE 43

OSHA Respiratory 
Fit Testing

https://youtu.be/D38BjgUdL5U
https://youtu.be/D38BjgUdL5U
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Step-by-Step Fit Testing Procedure

PAGE 45



Gather Supplies 
(3M)
3M fit testing kit

N95 respirators 

Gloves (to keep solution off 
hands)

MDH Qualitative Fit Testing Form

Reminder: Must have respiratory 
medical clearance competed and 
passed prior to fit testing

HTTPS://WWW.INDUSTRIALSAFETYPRODUCTS.COM/3M-FT-30-RESPIRATION-TRAINING-AND-FIT-
TESTING-KIT/ PAGE 46

https://www.industrialsafetyproducts.com/3m-ft-30-respiration-training-and-fit-testing-kit/


Verify you have accurate (same) solution 
for sensitivity (red) and fit testing (black)
BITREX SOLUTION SACCHARIN (SWEET) SOLUTION 

PAGE 47



Part 1: 
Sensitivity 
Test

PAGE 48

Remove the hood and prepare for fit testing

If solution is not tasted in 30 squeezes stop and try alternative solution

Slowly squeeze nebulizer until person indicates that it can be tasted

Instruct person to breathe through mouth with tongue slightly extended

Place test hood on person

Add sensitivity solution: Bitrex or Saccharin  (red bottle)  into nebulizer



Part 2: Fit Testing 
•Add fit test solution (in black labeled 

bottle) into fit test nebulizer (marked 
in black)

Add

•Ensure that respirator is fitted 
correctly (link located here. )Ensure

•Place test hood on person Place

•Introduce solution from the initial 
dose to start exercise (next slide)Introduce

Number of 
squeezes 
needed in 
part 1

Number of 
squeezes 
needed for 
initial dose

Number of 
squeezes 
every 30 
seconds 
thereafter

1-10 10 5

11-20 20 10

21-30 30 15

PAGE 49



7 Exercises 

PAGE 50

1. Normal breathing

2. Deep breathing

3. Turning head side to side

4. Moving head up and down

5. Reading the Rainbow Passage or counting

6. Bending or jogging in place

7. Normal breathing



Record 
Results

PAGE 51

If solution is not tasted during any of the 7 exercises, 
the individual has passed the test with THAT 
respirator

If solution is tasted, stop test, refit masks and verify 
fit test solution has adequately been cleared from 
mouth/tongue and start test once again

If solution is still tested on the 2nd attempt, stop test 
and try an alternative respirator

If no respirator is adequately fitted, look to 
PAPR/CAPRs for respiratory protections
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