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 for Drager X—plore 8000 Headpieces

A respirator’s ability to protect the wearer from airborne particles is assessed

through Assigned Protection Factor or APF. But what does it mean for your
respiratory program?
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ASSIGNED PROTECTION FACTORS (APF) FOR DRAGER X-PLORE 8000 HEADPIECES

In August 2006, OSHA revised the Respiratory Protection standard to add definitions and requirements for APFs and
Maximum Use Concentrations (MUCs). (FR 1152; 29 CFR 1910.134; 71 FR 50122). The APF final standard went into effect

on November 22, 2006 (71 FR 50122). Under the revised Standard, employers must select respirators using APFs after

considering the MUCs in non-IDLH environments.

Assigned Protection Factor (APF)

Means the workplace level of respiratory protection that a respirator
or class of respirators is expected to provide to employees when the
employer implements a continuing, effective respiratory protection
program as specified in the Standard.

Maximum Use Concentration (MUC)

Means the maximum atmospheric concentration of a hazardous
substance from which an employee can be expected to be protected
when wearing a respirator and is determined by the assigned
protection factor of the respirator or class of respirators and the
exposure limit of the hazardous substance. The MUC can be
determined mathematically by multiplying the assigned protection
factor specified for a respirator by the required OSHA permissible
exposure limit, short-term exposure limit, or ceiling limit. When no
OSHA exposure limit is available for a hazardous substance, an
employer must determine an MUC on the basis of relevant available
information and informed professional judgment.

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 Workplace Protection Factor (WPF) or Simulated
Workplace Protection Factor (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 26.

OSHA’s Definition of an SWPF Study (OSHA 3352-02 2009)
“Simulated Workplace Protection Factor (SWPF) study — a
study, conducted in a controlled laboratory setting and in which
workplace concentration Co and concentration inside mask
Ci sampling is performed while the respirator user performs a
series of set exercises. The laboratory setting is used to control
many of the variables found in workplace studies, while the
exercises simulate the work activities of respirator users. This
type of study is designed to determine the optimum performance

of respirators by reducing the impact of sources of variability
through maintenance of tightly controlled study conditions.”

OSHA suggests criteria for SWPF studies intended to support an
APF of 1000 (Federal Register / Vol. 71, No. 164 / Thursday,
August 24, 2006 / Rules and Regulations / p.50168):

“The Agency is setting an APF of 1,000 for tight-fitting facepiece
PAPRs with hoods and helmets when the manufacturers of
these respirators conduct testing that demonstrates that the
respirators provide a level of protection of at least 1,000 (e.g.,
demonstrating WPFs of at least 10,000 or greater divided by a
safety factor of 10, or lower fifth percentile SWPFs of at least
25,000 divided by a safety factor of 25).”

Per the requirements, Drager conducted a SWPF study through
an accredited independent third-party laboratory on the Dréager
Powered Air Purifying Respirator X-plore 8000® headpieces in
combination with Drager X-plore 8000 facepieces (loose fitting
head pieces). The SWPF studies quantitatively support APF 1000
claims for stated headpieces used in manufacturer's approved
configurations. (See Table 1.)

The required number of test subjects are required to perform a series
of exercises outlined in NIOSH CET-PAPR-STP-CBRN-0553 and
NIOSH PAPR or RCT-APR-STP-0005-05a-086, including:

— Normal Breathing

— Deep Breathing

— Head side to side

— Head up and down

— Rainbow passage

— Sight mock rifle

— Reach for floor and ceiling

— On hands and knees move head side to side
— Climb stairs

— Normal breathing

The results of Draeger's SWPF study are shown in Table 1.
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ASSIGNED PROTECTION FACTORS (APF) FOR DRAGER X-PLORE 8000 HEADPIECES

TABLE 1

No. Of PF % PF Values
Name Part Number values >1000 APF

X-plore 8000 standard hood,

. ) R59800 / 59810 290 100 1544
short, size (S/M) / size (L/XL)
X-plore 8000 premium hood,
. . R59840 / R59850 290 100 1544
short, size (S/M) / size (L/XL)
X-plore 8000 standard hood,
) ) R59820 / R59830 290 100 1528
long, size (S/M) / size (L/XL)
X-plore 8000 premium hood,
) ) R59860 / R59870 290 100 1528
long, size (S/M) / size (L/XL)
[ : L2Z Helmet with neck seal Zytec 3710780 250 100 1484
E \ L2T2 Helmet with neck seal Tychem 3710790 250 100 1484
L3Z Helmet with shoulder shroud Zytec 3710785 250 100 1508
L3T4Helmet with shoulder shroud Tychem 3710795 250 100 1508
Helmet or Bump Cap 3710800 / 3710805
250 100 1516
Helmet or Bump Cap with Hood T2 3710776
Helmet or Bump Cap 3710800 / 3710805
250 100 1516
Helmet or Bump Cap with Hood T4 3710774
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ASSIGNED PROTECTION FACTORS (APF) FOR DRAGER X-PLORE 8000 HEADPIECES

Conclusion of the Drdager SWPF study

The results of the Drager SWPF study demonstrate that employers
are in compliance with OSHA stipulations and justified in applying
an Assigned Protection Factor of 1000 when their employees use
Drager Powered Air Purifying Respirator X-plore 8000® together
with Dréger X-plore 8000 facepieces in manufacture’s approved
configurations as tested in this study.

The statement of this study is attained by performing all tests at an
independent test house accredited by the American Association for
Laboratory Accreditation (A2LA) to the ISO/IEC 17025 standard
(certificate number: 1722.01).

The results of the study show no significance for a distinction
between the three types of face pieces. The same is true for the
various face seal materials and the hose design: no significant
difference was found that negatively impacted the APF.

OSHA requires that the lower 5th percentile SWPF values exceed
1,000 after applying a safety factor of 25. The results of this study
shows that all tested facepieces in combination with Drager Powered
Air Purifying Respirator X-plore 8000® achieve APF values in the
range of 1,600.

- TEB-CBRN-APR-STP-0553, Rev. 2.0, date: 20 Oct. 2021 - Determination of Laboratory Respiratory Protection Level (LRPL) Values for CBRN Loose-Fitting Powered Air-

Purifying Respirator (PAPR), Standard Testing Procedure (STP), NIOSH

- 29 CFR 1910, 1915, 1926 OSHA- (Federal Register / Vol. 71, No. 164 / Thursday, August 24, 2006 / Rules and Regulations / p.50168):

- 29 CFR 1910.134 App A - Fit Testing Procedures (Mandatory), Part 1. OSHA Accepted Fit Test Protocols

- Quantitative performance testing and SWPF study conducted by 1CS Laboratories Inc. independent test house accredited by the American Association for Laboratory
Accreditation (A21.A) to the ISO/IEC 17025 standard (certificate number: 1722.01). 25 member NIOSH Bivariate Fit Test Panel. Exercises selected from NIOSH CET-PAPR-

STP CBRN-0553 and NIOSH PAPR or RTC-APR-STP- 00005-5a-06 protocols 2008.
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