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Introduction

• This presentation contains a general overview of certain points regarding use of personal 

protective equipment, including selected offerings from 3M Company.  This slide deck should 

not be relied upon to make specific decisions.  It is not a comprehensive catalog of offerings, 

nor should it be relied upon as a comprehensive list for PPE use generally, or in any specific 

situation.

• Local country or regional requirements vary, and employers must always follow applicable 

laws and regulations.  Always consult User Instructions and follow local laws and regulations.

• Information is current as of October 2017, though requirements can change in the future.

• This presentation should not be relied upon in isolation, as the content is often accompanied by 

additional and/or clarifying information or discussion.  

• 3M owns all rights in the presentation and digital recording or other reproduction is strictly 

prohibited without permission.
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Agenda

1. Key Respiratory Protection Program Elements

2. Protection Factors

3. Fit Testing

4. Summary
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Key Respiratory Protection Program Elements
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Occupational Hygiene Process

Anticipate

Recognize

Evaluate

Control Engineering

Administrative

Personal Protective 
Equipment
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Key Elements of Written Respiratory Protection Program

• Requires a Program Administrator

• Specific to a site

• Updated annually Respirator Selection

Medical Surveillance

Training and Fit Testing

Use and Maintenance

Procedures and Records

Program Evaluation
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3M’s Internal Global Respiratory Protection Plan
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3M’s Global Respiratory Protection Manual*

“This manual supports the program and provides enough information for 
Respiratory Protection Program Administrators to develop, implement, and 
maintain the program at their facilities. It provides guidance on developing 
the written program and assistance in selecting appropriate respiratory 
protection, conducting training, fit testing, and respirator medical 
evaluations, appropriate recordkeeping, and regular program evaluations. 
This manual also provides assistance for making choices related to the 
program, as well as discussions of implications of those choices.

The manual will identify minimum requirements, and good 
practices. Ensure that you are also following local regulations for respirator 
selection and use.”

*3M’s internal plan for 3M employees

Based on US OSHA Regulations
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3M’s Global Respiratory Protection Program Key Elements*

“The Global Safety and Health Plan requires that all 3M 

facilities where respirators are used develop a respiratory 

protection program. The program includes the following 

requirements:

* Determine the need for the use of respirators through 

documented exposure assessments and if respirators are 

being used voluntarily. 

* If respirator use (required or voluntary) exists, assign a 

qualified Respiratory Protection Program Administrator who 

has the authority to effectively manage the program. 

* Develop a written program that outlines where and how 

respirators are used and by whom. See Appendix A: Sample 

Respiratory Protection Program for an example of a written 

program. 

* Annually evaluate the program to determine if it meets 

these general requirements.

*Choose respirators that adequately protect employees and 

meet 3M and local requirements.

*Conduct respirator medical evaluations for all employees 

who wear respirators. 

* Conduct annual training for employees required to wear 

respirators. 

* Provide employees who use respirators under voluntary 

conditions at a minimum with access to information about 

using respirators correctly. 

* Conduct annual fit testing for employees required to wear 

respirators, using fit-testing protocols that are recognized 

and approved.

* Develop cartridge/filter change schedules for air purifying 

respirator uses.

* Establish procedures for inspection, care, storage, 

cleaning, sanitizing, and maintenance of respirators. ” 

Based on US OSHA Regulations

• Sets clear program direction
• Allows for local requirements

• Have not set global Protection Factors

*3M’s internal plan for 3M employees
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3M Respiratory Protection Program
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RPE Program Administrator 

An individual who is qualified by appropriate training or experience that is 

commensurate with the complexity of the program to oversee

Hazard Evaluation

Respirator Selection

Training and Fit Testing

Procedures and Records

Program Evaluation

Medical Surveillance

Corrective Action
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Respirator Protection Factors
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Respiratory Protection Selection
Hazard Assessment

Measure concentration

Compare to OEL

Determine minimum PF

Select air source of 
cartridge

Select respirator type

Assess work area and 
demands

Evaluate respirator  & PPE

Determine worker 
acceptance

Select Respirator

OEL = Occupational Exposure Limit
PF = Protection Factor
PPE = Personal Protective Equipment
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Respirator selection

Adequate 
RPE

Suitable 
RPE

RPE = Respiratory Protective Equipment
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Protection Factor

Factor by which the respirator will reduce 

your exposure when properly used
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Protection Factor Example

Protection Factor =1 0
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Data driven decisions

Workplace 
exposures

Occupational 
Exposure 

Limits

Protection 
Factor

Concentration = Hazard Ratio 
OEL

Hazard Ratio < Protection Factor
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Need for control measures

𝐻𝑎𝑧𝑎𝑟𝑑 𝑅𝑎𝑡𝑖𝑜 =
𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒

𝑂𝐸𝐿

Exposure level : 40mg/m3



OEL: 5mg/m3

=

Hazard ratio: 8

Select a respirator with a protection factor >8

40mg/m³

OEL of 5mg/m³

Example
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Protection Factor Definition

𝑃𝑟𝑜𝑡𝑒𝑐𝑡𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟, 𝑃𝐹 =
Concentration of contaminant 𝐨𝐮𝐭𝐬𝐢𝐝𝐞, 𝐶𝑜

Concentration of contaminant 𝐢𝐧𝐬𝐢𝐝𝐞, 𝐶𝑖

Nominal 
Protection 

Factor (NPF)

Assigned 
Protection 

Factor (APF)

Workplace 
Protection Factor 

(WPF)

Simulated 
Workplace 

Protection Factor 
(SWPF)

Determined by data sets 

Types of studies conducted 
to obtain data to set APFs

Determined by lab data
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Nominal Protection Factor (NPF)

𝑁𝑜𝑚𝑖𝑛𝑎𝑙 𝑃𝑟𝑜𝑡𝑒𝑐𝑡𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟, 𝑁𝑃𝐹 =
100

𝑇𝐼𝐿𝑚𝑎𝑥

Laboratory Derived 
Value

TIL 
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NPF calculation example

EN 12491 𝑇𝐼𝐿𝑚𝑎𝑥 𝑁𝑃𝐹 =
100

𝑇𝐼𝐿𝑚𝑎𝑥

NPF

TH1 10%
𝑁𝑃𝐹 =

100

10

10

TH2 2%
𝑁𝑃𝐹 =

100

2

50

TH3 0.2%
𝑁𝑃𝐹 =

100

0.2

500

Set in 
the 

standard

Maximum 
value
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Level of respiratory protection that can realistically be 
expected to be achieved in the workplace by 95 % of 
adequately trained and supervised wearers using a properly 
functioning and correctly fitted RPD and is based on the 5th 
percentile of the Workplace Protection Factor (WPF) data

EN529:2005 Respiratory protective devices - Recommendations for selection, use, care and 
maintenance 

Assigned Protection Factors (APF)

Based on 
research
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NPFs and APFs

NPF = Laboratory APF = Workplace

Laboratory and Workplace studies both have 
benefits and limitations.
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EN 529:2005
NPF APF (D) APF (UK)

EN149 
(Filtering Facepiece)

FFP1 4 4 4
FFP2 12 10 10
FFP3 50 30 20

EN405 
(Filtering Half-Mask)

G&V 50 30 10
P2 12 10 10
P3 33 30 20

EN140
(Half-mask)

G&V 50 30 10
P2 12 10 10
P3 48 30 20

EN136 
(Full-Face)

G&V 2000 400 20
P2 16 15 10
P3 1000 400 40

EN12941
(Loose-fitting powered)

TH2 50 20 20
TH3 500 100 40

EN12942
(Tight-fitting powered)

TM2 200 100 20
TM3 2000 500 40

EN14594 
(Supplied air with loose fitting)

1A/1B 10 5 10
2A/2B 50 20 20
3A/3B 200 100 40
4A/4B 2000 100/1000

US is 25 / 1000
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Setting the APFs in the UK; TH3

EN529:2005 Respiratory protective devices - Recommendations for selection, use, care and maintenance  

The numbers above are the total number of workplace protection factor results reviewed by BSI when deriving the current APFs.
Where there is no number the APF was derived by comparison with other RPD types or based upon the nominal protection factor. 
Studies covering 16 types/classes were considered.

“No Data” for 
full hoods
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Footnote 4

“Respiratory Protection.” US Code of Federal Regulations. Title 29, Part 
1910.134. 2010.

“The employer must have evidence 
provided by the respirator 
manufacturer that testing of these 
respirators demonstrates 
performance at a level of protection 
of 1,000 or greater to receive an APF 
of 1,000.

This level of performance can best 
be demonstrated by performing a 
WPF or SWPF study or equivalent 
testing.

Absent such testing, all other PAPRs 
and SARs with helmets/hoods are to 
be treated as loose-fitting facepiece 
respirators, and receive an APF of 
25.”

US OSHA APFs

Must have data to claim 1000
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NPF 500 500
UK APF 40 40
US APF 25 1000*

*must have data
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v
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Which protection factor should you use?

Manufacturer’s 
Nominal 

Protection 
Factor (EN)

Assigned 
Protection 
Factor (FR)

Your 
company’s 

policy

Understand the basis for the protection factor
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Fit Testing
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Respirator function

Goal is to have the air pass 

through the filter or cartridge

If there are gaps between the 

face and the respirator, the air 

will leak around the respirator 

edge
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Why fit test?

Every face is different

• Length, width, nose

Respirators are different

• Shape, straps, etc.

Establishes if a seal is possible

Provides Training
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Regulations

Mandatory regulation

• USA, Canada, UK

Fit Testing for tight-fitting RPE used in 

Asbestos abatement industries is mandatory

• France, The Netherlands

Countries considering new regulation

• Germany
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Top Benefits of Fit Testing

Fit testing leads to enhanced worker 

protection and therefore reduced ill 

health

Selection of the right size and model for 

the wearer

• Helps to achieve a good fit and 

comfort

Excellent training and awareness tool

PROTECTION

SIZING

COMFORT

TRAINING
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When to fit test?

Initial 
Use

New 
model

Face 
changes

Reassess



362017© 3M #3MScienceofSafety   |

What types of RPE should be fit tested?

Including SCBA

Any tight 
fitting 

facepiece
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Respirators not requiring testing

Respirators that rely on air 

flow through the headtop and 

have a loose fit to the face e.g. 

helmets and hoods – loose 

fitting
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Fit Testing

Have a variety of models available

If fail x 2       different model

If facial hair      Shave 

or

Powered Air Purifying Respirator

1st

2nd

3rd

Example

One size does 
NOT fit all
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Responsibilities

Implement respirator program

Select suitable RPE

Ensure proper training and use

Ensure good  maintenance 

Ensure compliance with program

Employer

Clean shaven

Don and use properly

Comply with fit test requirements

Perform exercises

Employee X
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Fit test administrator

• Must be knowledgeable and experienced in the methods of fit 

testing

• Must be familiar with the models of respirators they are fitting

• Additionally

• Helps select adequate size

• Coaches the wearer in correct fitting and fit checks

• Recognises and corrects poor fit

• Maintains, operates and runs the fit test

• Interprets results

• Understands the difference between Fit factor and 

Protection factor
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Fit Testing Summary

▪ Helps ensure that a respirator can offer the expected level of 

protection.

▪ Matches the respirator to the individual.

▪ It is considered best practice in many countries and legally required in 

several countries.

Fit testing is a powerful training and education tool!
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Summary
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Achieving protection

Risk assessment

Respirator Selection

Training and Fit Test

Proper use 
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s

Thank you


