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ASTM  F2100 : Standard Specification for = 42 CFR Part 84 : NIOSH Respirator Certification
Performance of Materials Used in Medical Face Requirements
Masks. = Particulate filter Efficiency Level
- MZories 2T0EE, AHY, SRS, ot - Class 95, 99, 100, Series N, R, P
= Level 1, 2, 3
i
® %E‘ = EN 149 : Respiratory protective devices-Filtering half
» EN 14683 : Standard Specification for Performance masks for protection against particles-Requirements,
of Materials Used in Medical Face Masks. testing, marking
" Muoite s, XY ASEHHE » 2lENeE YHEEEV|INY, 7EE
= Typel, 2,3 | = FFPL, FFP2, FFP3

0

7

High pressure
air source ——

Material under test

(Anderson) sieve sampler

ASTM F2101-14 EN 14683:2014 EN 149, 2] k4] 7lo]=g]l
Fig. 1 Bacterial filtration Efficiency Fig. C.1 apparatus for OlHEZ 7|28} AT 23
Test Apparatus measuring air resistance 10
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20100 2011 20124 2013 2014 2015 20164 2017
1,402(132) | 264(30) | 278(21) | 161(20) | 170(20) | 147(14) | 191(10) | 143(10) | 48(6)
781(70) | 161(21) | 190(15) | 86(6) 113(4) 54(7) 94(6) 73(8) 10(3)
E0rA3 427(58) 72(9) 29(5) 35(13) | 47(16) 85(7) 83(4) 52(1) 24(3)
7|0rA3 84(3) 8(0) 41(1) 13(1) 2(0) 3(0) 7(0) 10(1) 0(0)
110(1) 23(1) 18(0) 27(0) 8(0) 5(0) 7(0) 8(0) 14(0)
19(0) 2(0) 14(0) 1(0) 2(0)
HMEAl 5(1) 0(1) 4(0) 1(0) - - -
64(0) 21(0) 22(0) 7(0) 10) 30) 7(0) 30
22(0) - 4(0) 10) 3(0) 2(0) 1(0) 11(0)
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X
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SdAA o= Aci( M Xioll
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The new Model 8130A
Respiratory Filter Tester —
Characterization & Applications

Korea International Safety & Health Show
July 5, 2017




Background

+ World Health Organization states “in 2014, 92%
of the world population was living in places
where the WHO air quality
guidelines levels were not met.*”

+ Population: increasing awareness
about the health effects of inhaling
higher concentrations of particles

+ Increased use of respiratory masks
for protection in daily life and
at workplaces

a‘ * From: http://www.who.int/mediacentre/factsheets/fs313/en/
© TSI Incorporate d 7/13/2017



Respiratory Filter Testing

+ Worldwide, standards are in place to ensure
reproducible testing of the quality of respiratory

masks & filters

42CFR part 84 GB 2626 EN 143:2007
Oil test DOP Paraffin or DOP Paraffin
Equipment Atomizer Atomizer Atomizer

Suitable light-scattering photometer or
equivalent instrumentation

Defined by concentration range
and precision accuracy

Light scattering photometer
(scattering at 45 °)

Test flow rate 85+ 4L/min (42.5+2L/minif used in pairs) 85+4L/min 95 L/min
Aerosol concentration <200 mg/m3 50- 200 mg/m3 20+5 mg/m3
Count Median Diameter 0.185+0.020 pm 0.185+0.020 um 0.16 pm
Geometric Std. Deviation <1.60 <1.60 <2
Temperature Ambient (25+5 °C) Ambient (255 °C) Ambient (24 £8°C)
Humidity (rH) 30£10% 30£10% not defined

Salt test NaCl (neutralized) NaCl (neutralized) NaCl (sodium chloride)
Equipment Atomizer Atomizer Atomizer

Suitable light-scattering photometer or
equivalent instrumentation

Defined by concentration range
and precision accuracy

Flame photometer
(equivalency shown for 8130)

Test flow rate 85+ 4L/min (42.5+2L/minif used in pairs) 85+4L/min 95 L/min
Aerosol concentration <200 mg/m3 <200 mg/m3 8+4 mg/m3
Count Median Diameter 0.075+0.020 pm 0.075+0.020 pm 0.06 pm
Geometric Std. Deviation <1.86 <1.86 1.9
Relative humidity 30+10% 30£10% <60 %

)

© TSI Incorporated 7/13/2017




Why are photometers most
often used as detectors?

+ They can measure the high particle concentrations
that are needed for performing loading tests

+ Respirator certification testing requires loading
tests

+ Very high dynamic range (up to 99.999% efficiency)

+ Signal is a voltage that is proportional to
concentration

Va;




Light Scattering Photometer
Response
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Aerosol Size Distribu

For a count distribution the signal: Sc

For a mass distribution the signal: Sm =

fions

= | Ca(dp)dds

[ Ca(dn)M(dr)dds

For a photometer distribution the signal: Se = |

Cn(dp) is the particle size count di

Mhn(dp) is a mass function proporti

[ Cn(ds)P2(dp, A, M)dds

stribution

onal to d,’

P.(dp, 4, m) is the photometer flux intensity proportional to d,[,6

S(downstrea

m)

Penetration =

S(upstream)

Vap
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User-serviceable photometer

Particle

+ Remove for
cleaning Laser
* Laser assembly
* Detector assembly
* Light stop

+ Body with inlet
and exhaust can be
cleaned under
running water

Vap

Detector

Particle Light Stop
Exhaust




Performance: Penetration results
cover a wide range

Penetration versus Pressure Drop
for one up to five sheets of glass fiber media

+ This example

10.00 shows 1 to 5
_ layers of glass
S . .
PR fiber media
-
3
$ 0.10
o

0.01 | | | | |

20 40 60 80 100 120 140

Resistance (mm H,0)




The new 8130A with user-
serviceable photometers

« Comparable results to 8130
* Improved sensitivity & resolution
« Easy access to components
« Maintenance
« Service
« Salt & oil generators for US 42 CFR 84 &
EN 143 and many more
« New graphical user interface
» Improved data handling and output
« Ergonomic design
» Worldwide service and support

© TSI Incorporated 7/13/2017



Comparable Results:
8130A vs. 8130

+ Oil penetration testing:

Filter Tester Comparison with Qil Aerosol at 85 and 32 L/min

100
© 8130 @ 85 L/min
+ 8130A @ 85 L/min
£ 8130 @ 32 L/min
¢ x 8130A @ 32 L/min
10
X
c
2
s 1
= &
()]
3
o 5
$
0.1
X
¢
&
0.01

v 0 1 2 3 4 5
‘ Number of Reference Media Sheets
®
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Up to 99.9999% etficiency or
0.0001% penetration with oll

% P vs AP (1-8 sheets)

100 ®
. 10 [ ]
Penetration
100 ® °
§ 1
10 e 5
2 °
cC
1 L &
® 01
0 °
0,1
o °
0,01 . 0,01
°
0,001 o e
°
® o
0,0001 ® 0,001
0 2 4 6 8 10 0 50 100 150 200 250
Number of sheets Pressure Drop (mm H200
® 3130 ® B130A  ceeeeeee Log. (8130)

®
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Easy access to components

& ”/__‘/"

Eé g E ,i"z_ﬁ—

: L.‘ﬂlﬁlnﬂu .‘ . V ‘.lill‘l : n

Front - inside Back

®
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Functional design

GUI assisted warm-up checks

D1 8130A
User: 1 I Login

1. Aerosol Type:

3. Inlet Pressure:

4. Fiters (2):

7. Dilutien air:

18.04.2017
Warm up 14:45
Please verify:
Warmup Time
416
NaCl Salt IHeater Temp: 56 °C | -
2. Aerosol Generator: LIQUID LEVEL OF DRAIN BOTTLE
Change Aerosol
70 psi
GREEN
DRAIN LEVEL OK
S. Pressure at Generator: 30 psi
6. Fitter holder pressure: 40 psi
70 Vmin Skip
Tester F X imetri Loading Test System
Setup Test Test Test Protocols Settings

Fast access to:

Filter exchange
Internal /external pump
Pressurized air in
Power

© TSI Incorporated 7/13/2017



The Graphical User Interface

+ 10.2 inch colour touch screen

+ New data recording & exporting options

+ Built-in diagnostics

+ Customizable fully automated testing sequences

Warnings
. 24.04.2017 X |
I il ftena Protocol Settings 09:18 !

User: 1 Login | Flow rate not in range |

Aerosol not stable ( 0 s)
Protocol Number: 1 Protocol Name: | Salt 85 | =
1 6 Aerosol off
Aerosol Select: NaCl Salt festinaromures == 7
- | Low aerosol concentration
2 s | Penetration ” Gravimetric " Loading | 7
jow Set Point (Vmin) 85.0 | | Pump too hot |
. Sample Time (sec) 40
Fiter Holder Pressure (ps 40.0 ] | Pump: No vacuum |
3 Delay Time (sec) 6.0 ] .
Purge Time (sec) | Heater not stable |
Display Pass/Fail 1 .
4 Pressure Units mm H20 el i / o g | Heater: STL fault |
Flow (Vmin 0.0
Resultas ... Penetration ) — | Heater: Relay fault |
5 Pressure  (mm H20) 0.0 10
— | Photometer error |
Cancel Save Penetration (%) 0.0
| Clean photometer
' Tester Penetration Gravimetric Mﬂ Test W - — —_—
’ Satup Test Test Test Protocols Settings
© TSI Incorporated 7/13/2017



Conclusions

+ Increased demand for respirators - need to ensure quality
through test standards and high quality test equipment

+ Use of photometers in respiratory testing
- high dynamic range and signal response

+ New user-serviceable photometers
- preemptive scheduling of cleaning & maintenance
- Increasing uptime

+ New 8130A Automated Filter Tester offering
- compliance - US 42CFR84, GB2626, JMOL, EN/ISO, and more
- sensitivity & resolution - testing up to 99.9999% efficiency
- reliable test results with salt & oil
- self-diagnostics & simplified operation
Va)

) -




Thank you all for your attention!

Questions?

juergen.spielvogel@tsi.com
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The Anatomy of a Respiratory
Protection Program




Agenda

+ Respiratory Protection Regulations and
Standards

+ Elements of Written Respiratory Protection
Program (RPP)

+ How do you tie all the elements of an RPP
together to know that it will be effective?

+ Questions

Vap




Respiratory Protection
Regulations and Standards —
What are theye

+ Respiratory Protection is a very important type
of personal protective equipment
* Their use is governed by Regulations and Standards

+ What is the difference between a respirator
regulation and a respirator standard?

Va)




Respiratory Protection
Regulations and Standards —
What are they?

Respirator Regulations

+Are laws that are passed Legislation by
Governments

* Examples: OSHA 29CFR1910.120; and HSE 228/28
Respiratory Protection Regulations

* NIOSH, MSHA, EPA and FDA other examples in US
* Federal, State and Local
+Compliance is required under law for all General

Industry, Construction Industry and Long Shoring
in US

Va)




Respiratory Protection
Regulations and Standards —
What are theye

Respirator Standards

+Standards are written usually by consensus

* Examples: ANSI/ASSE 788.2-2015; CSA Z94.4-11

* ISO, NFPA and ASTM other examples

* International, Federal, State /Provincial and Local
+Typically written by a group(s) of interested
subject matter/industry experts

* For design and use of respiratory protective devices
+Not typically backed by law

* However, Government Agencies may adopt them as law
and require compliance

Vap
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Elements of Written Respiratory
Protection Program (RPP)

+ Workplace Monitoring Program

* Assessment and Evaluation of workplace conditions
- Inhalation Hazards (physical, chemical, and biological)
- Evaluation of Engineering Controls
- Exposure Monitoring Results

* If exposure exists at or above a Permissible Exposure

Limit (PEL), then a decision to use respiratory
protection is necessary to control employee exposure

Vap

© TSI Incorporated 7/13/2017 u



Elements of Written Respiratory
Protection Program (RPP)

+ Based exposure level and hazard type you determine
appropriate type and level of respiratory protection
required to protect employee health......this drives
the

+ Development and implementation of the Written
Respiratory Protection Program

* Employees are informed of
- Workplace inhalation hazards
- Adverse health affects of inhalation hazards
- Engineering controls in-place
- Exposure monitoring results are not < PEL

Va)

© TSI Incorporated 7/13/2017



Elements of Written Respiratory
Protection Program (RPP)

+ Development and implementation of the Written
RPP (continued)

* Employee respiratory protection training including

- Use of selected respiratory protection: “Selection, Use and
Limitations”; respirator type; cartridges used
+ To prevent exposure and adverse health affects

- Donning and Doffing training

- (Cleaning and Maintenance training

- Requirements for Medical Screening to be cleared to use
respiratory protection
+ Example: OSHA's Medical Questionnaire
+ Reviewed by a Physician or Registered Occupational Nurse

®
© TSI Incorporated 7/13/2017 u




Elements of Written Respiratory
Protection Program (RPP)

+ Training Programs are key to any good RPP

+ They are required for all employees initially and
annually thereafter

+ How do you know that all these training
elements are effective?

Va)




Elements of Written Respiratory
Protection Program (RPP)

So......the following is completed in your RPP
+Workplace Monitoring Program

+Development and implementation of RPP
* Employee notification of hazards
* Employee training
* Medical Questionnaire and Clearance

How do you know you have a good program that
will work when implemented in the workplace?

Va)




Elements of Written Respiratory
Protection Program (RPP)

+ The last element of your RPP is Respirator Fit
Testing

+ Two methods are available to test the fit of a
respirator to an individual

* Quantitative — examples are Ambient Aerosol CNC
Method or Generated Aerosol Test Chamber Method

* Qualitative — examples are using DeVilbiss with
Saccharin or Bitrex® sensitivity and test solutions

Vap

© TSI Incorporate d 7/13/2017



Elements of Written Respiratory
Protection Program (RPP)

+ So the fit test allows you to tie-in all the elements
of your RPP training programs

* An employee can Don and properly adjust the
respirator to pass their fit test

+ The respirator fit test is really the
FINAL EXAM in your RPP!

+ Passing the fit test shows you that your program
elements are all working together

* That your employees are trained and can utilize their
respirators effectively in the workplace!

Va)
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Summary

+ Respiratory Protection Regulations and Standards
are Global and the basis for RPP

+ Workplace Monitoring Programs are essential

+ Respiratory Protection Programs have elements that
must all work together to provide good
implementation in the workplace

+ Respirator Fit Testing is the FINAL EXAM that shows
all the elements of the RPP are working together to
protect the employee

Va)
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