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Classification & purpose of

Personal Protective Equipment
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CDC Home
CDC Centers for Disease Control and Prevention

® NIOSH
O All CDC Topics

CDC 24/7: Saving Lives. Protecting People.™ |
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The National Institute for Occupational Safety and Health (NIOSH)
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The National Institute for Occupational Safety and Health

About NIOSH
(NIOSH) is the U.S. federal agency that conducts research and
makes recommendations to prevent worker injury and illness.

Milestones in NIOSH
History

Board of Scientific
Counselors

Diversity in NIOSH

Download page:

NIQOSH Fact Sheet (DHHS
NIOSH research is key to these efforts and provides practical Egé?_.s_"'g‘g"t(’é?“ 2013-140)
solutions to identified problems. The Institute’s work in this

area protects th fety and health of the nation's 155 million

[YrosH

NIOSH Home

@ Print page

[&7] Get email updates
Subscribe to RSS

¢ Listen to audio/Podcast

Contact Us:

National Institute for
Occupational Safety
and Health (NIOSH
Centers for Disease
Control and
Prevention
800-CDC-INFO
(800-232-4636)
TTY: (888) 232-6348
New Hours of
Operation
8am-8pm ET/Monday-
Friday
Closed Holidays
Contact CDC-INFO

The MNational Institute for Occupational Safety and Health

{NIOSH) Is the U.5. federal agency that conducts research and
makes recommendations to prevent worker injury and illness,




Need for PPE

|  Persona protective equipment, or PPE, 15 designed to provide protection from serious injuries
-~ or ilinesses resulting from contact with chemical, radiolgical, physical, electrical, mechanical,
r other hazards, Careful selection and use of adequate PPE should protect Individuals

invalved in chemical emergencies from hazards effecting the respiratory system, skin, eyes,
feet, head, body, and hearing.

ﬂun"unctiun With

. Thus PPE should be used in







Check point of
Classification of PPE







* The highest level of
respiratory protection { :
* lesser level of &
skin and eye protection |
E,‘ 1:
* Minimum level recommended
on initial site entries
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Characters & exposure routes

of various hazards







Inhalation — Chemical vapors or dust

Ingestion — Hand hygiene is important!

Injection — Needlesticks or broken glass

Absorption — Direct skin contact due to not wearing gloves,
or wearing inappropriate gloves

Inhalation and absorption are most common




Check point of
Classification of PPE




No form or shape, non
visible, odor or odorless

Tiny Piece of Matter

Dry = Dust
Liquid = Mist Heated liquids = Vapors
Burning = Fume

Common Gas; Carbon
Monoxide (CO)

Heavier than air and sinks
— bottom level testing

Resplratory Hazards

v




CATEGORIES

SOURCES

ENVIRONMENTS

CONDITIONS

Organic Dusis

Grain, hay, endotoxin,
silage, cotton, animal
feed, amimal by-
products,

MICYOOrEAnIS ms

Animal confine ment
operations, bams, silos,
harvesting and
processing operations

Asthma, asthma-like
syndrome, ODTS chronic
bronchitis hypersensitivity
pneumonitis (FHF)

lmlri:.nil.: Dusis

Stilicates

Harve sﬁng’t&ﬂmg

Pulmonary fibrosis

Gases

Ammonia, HaS nitrogen
oxides methane, CO

Arumal confine ment
facilities, silos,
fertilizers

Asthma-like syndrome,
tracheobronchitis, silo-
filler's disease, pulmonary
edema

Che micals

Festicides

T"a:aquat,

organophosphates,
fumigants

Applicators, field
workers

Pulmonary fibrosis,
pultmonatry edema,
bronchospasm

Fertilizers

Anhydrous ammonia

Application in fields,
storage containers

MMucous membrane irritation,
tracheobronchutis

Disinfectants

Chlorinated compounds

Drairy operations

Reactive airway
dysfunction syndrome

" Others

BSolvents

Diesel fuel Pesticide
solutions

Storage containers

Mucous membrane /
respiratory irntation

Welding fumes

Hitrous oxndes ozone,
metals

Welding repairs

Bronchitis, metal-fume fever,
emphysema

Zoonotic

Microorganisms

Animal husbandry,
Veterinary services

Anthrax Q) fever, ornithosis,
swine flu




Upper Respiratory Tract <

Lower Respiratory Tract <

Distal Respiratory Tract<

Sinusitis
Ear Infection

Tonsillitis
Throat Infection

Laryngitis

Bronchiolitis

Bronchitis

Pneumonia

Pneumoconiosis

Possible Health Issues Arising From Dust Inhalation.

10 - 2.5 um
Coarse Inhalable
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The ability ,indication

& limitation of PPE




OSHA/EPA-
Classification..

Protection-
provided .

Indications.

Highestlevel-of-skin, eve,-
respiratory-protection.

Identified-or-suspected-

hazards-requiring-maximal-

skin,-eye,-and-respiratory-
protection. +
4

Working-in-confined-areas-

where-hazards-hawve-not-
been-fully-characterzed..

Highestlevel-of-
respiratory-protection; -
lower-level-of-skin-
protection..

Identified-ar-suspected-

hazards-requirnng-maximal:

respiratory-protection.®s
n
Working-in-atmospheres-
containing-lessthan-
19.5%-oxygen. L

4
Lower-levelskin-hazard:
may-be-present. .

Lowerlevel-of-respiratory-
and-skin-protection.®s

4

Adequate-for-radiation:
eventresponse-where-
other-hazards-have-been-
determined-notto-be-
present..

Hazards-havebeen-
identified. +

1

Hazards-will-not-be-
absorbed-by-oradversely-
affect-exposed-skin.®s

1
All-criteria-for-using-ansair:
purifying-reszpiratorfare:
met:{i.e.,concentrations-
of-all-airborne:

Lowestlevel-of-respiratory-’

and-skin-protection. .

Atmosphere-contains-no-
known-hazards®.

1
Mo-or-very-low-potential-

for-unexpected-respiratory:

or-skin-contactawith-
environmental-hazards..

Who-should-
wWear ..

First-responders.y
4
When-dentified-or-

potential-risk-of-biological, -

liquid-or-vapaor-chemical-
hazard-exposure-exists. -

First-responders.
+

When-entering-the-most-
heavily-contaminated-
radiation-zonesto-rescue-

victims-or-protect-valuahle:

property-necessary-for
publicwelfare .

contaminants-are-known,-
appropriatefilters-are-
available,-oxygen-levels-
are-sufficient). ..

First-responders-andirst-
FreEceivers .

4

When-caring-for-
patients/victimslikelyta-
be-contaminated-with-
radiological-matenal.

First-receiversds

4
Whenworking-inpost-
decontamination-areas
should-wearStandard-
PrecautionsPPE-(per
protocol)forinfection-
controlpurposes” .




RESPIRATOR TYPES

Air-supplying :

— Air-purifying — Tight-fitting

Atmosphere-

supplying Loose fitting




Atmosphere -supplying
respirators

Self Contained Breathing Apparatus /SCBA/ Positive pressure air
respirator/compressed air/carbon fibre cylinder/ 90min




Two filtering device paths

Loose
\_fitting

Tight
fitting

SM™ Versaflo™ Easy Clean PAPR Respirator Kit

3M 9211 Respirator Mask N95 Mask




e Respirators

— Surgical mask — only when you want &
to protect the client from your iliness

— N95 — to protect you from dust
exposures especially when doing
nails

» Should be NIOSH approved
— Air purifying respirator — when
working with chemicals such as
formaldehyde

e May need special cartridges based on e
exposure

-4
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Types of Dust Masks

Some masks are more protective than others

NS5/R95/P95 masks filter out 95% of dust particles
NSS/R95/P9S masks filter out 99% of dust particles

N100/R100/P100 masks filter out 99.7% of dust
particles

N99 or N100 masks are recommended for very fine
dust or dangerous dusts such as asbestos or silica.

zz




Nos filtering-facepiece
vs Nog5 elastomeric

SH-9550 SH-9550A  SH-9550C

{, 3M 3200 N95 Respirator Gas Mask Dust

SH-2950  SH-2950A ' SH-2950C




Guide to Respirators
The following chart will help you decide what kind of respirator you need:

Substance

Acid Gases
Allergens

Ammenia

Asbestos

Bacteria and Viruses
Bleach

Dust

Fibers (not asbestos)
Insulation

Lead

Mold

Organic vapor
Paint

Pesticides, Sprays
Pollen

Sanding

Welding

Type of Respirator
Chemical cartridge
Particulate filter
Chemical cartridge
Particulate filter
Particulate filter
Particulate filter
Particulate filter
Particulate filter
Particulate filter
Particulate filter
Particulate filter
Chemical cartridge
Particulate filter
Particulate filter
Particulate filter
Particulate filter
Particulate filter

Rating (if applicable)

MN35 or higher

N100 or HE

MN95 or higher
NS5 or higher
NS5 or higher
NS5 or higher
NS5 or higher
N100 or HE

MN35 or higher

R95 or higher
R95 or higher
NS5 or higher
NS5 or higher
NS5 or higher




Limitations of respirators

N95 mask

* Facial Seal Leaks/Periodic fit testing
* Not effective to oil, chemical hazards

* Poor tolerance/Exposed face& neck

* Difficult communication
- noisy & bulky
* Inability to use stethoscope

* Requirement for electricity
* Limited time to use
Atmosphere -closed circuit
supplying 4hours

respirator -open-circuit
30-60minutes
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The selection of proper

PPE in clinical situations




No single combination PPE
could protect all hazards




Chains of PPE .

Hazard

PPE

Monitor




Use this chart to determine the appropriate level of PPE for your spill requirements.

Start Level A

§ Use when you need the highest
level of skin, eye, respiratory and

4 . mucous membrane protection.
Are spill materials | Inchudes either a Self-Contained

unknown? : Breathing Apparatus (SCBA) or

: : a Supplied Air Respirator (SAR)
[ NO ] : with egress bottle.

¥
Level B

Are matena}s Use when you need the highest
demmally toxic? level of respiratory protection,
v but a lower level of skin, eye
m and mambrane protection.

- Includes either an SCBA or SAR
Y with egress bottle,

Are atmospheric :
2% 9 :
conditions unknown? : Level C

PNO ) [NO Select this suitwhen the type

- of airborme substance is
Y : knewn, its concentration is
= measured, the criteria for using
Do conditions require Is a suitable Air-Puifying Respirators (APR)
the use of an APR? cartridge are met, ard skin and eye
: available? | : exposure is unliely.
[ NO J

B i |LevelD
: Wear a work uniform where

Do materials irritate  |.. 3 no eye, skin or respiratory
the skin? hazards are present.




@ 21-100
@ 101-500
@ 501 - 4000

Number of Cases
Past 21 Days)
1-5

20

6-
) 2130

Order. Mononegavirales
Family: Filoviridae
Genus: Ebola like viruses
Species: Ebola




Infected
macrophages

Infected
dendritic

onitor

Lymph nodes

Small lesions

MCP-1, MIPs
chemokines

Soluble
factor
release

Recruitment of

naive macrophage

Adrenal gland

Lymph node: infection

of macrophages and
dendritic cells leading

to depletion of

lymphocytes and impairment
of the host immune

reponse

Liver: infection or necrosis
of hepatocytes leading to
dysfunction and decreased
production of clotting
factors

Adrenal gland: infection

or necrosis of adrenal cortical
cells leading to an impaired
synthesis of steroids




Hazard

PPE

Monitor




Initial CDC Recommendations

Exposed hair

Exposed neck

Single gloving

Impermeable gown
from neck to knees

Exposed scrubs
and shoes

Revised CDC Recommendations

1/“\4———— Face shield
(, : . ‘\ and mask
:

Double gloving

Standardized suit for
consistency in use

Knee high impermeable
shoe covers
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The proper use & monitoring

of PPE in ED




Donning PPE
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Sequence* for Donning PPE

Gown first

Mask or respirator
Goggles or face shield
Gloves

*Combination of PPE will affect sequence — be practical
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Sequence for Removing PPE

Gloves

Face shield or goggles
Gown

Mask or respirator
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How to Properly put on and

take off a respirator

Position the Cup the The top strap Place your
respirator in your  respirator in your  [on single or fingertips from
hands with the hand allowing double strap b:ﬁ'i hands at
nose piece at the headbands to  respirators) goes the top of the
your fingertips. hang below over and rests metal nose clip
your hand. Hold at the top back (if present]. Slide
the respirator of your food. fingertips down
under your The bottom strap ~ both sides of the
chin with the is positioned metal strip to
nosspiece up. around the neck mold the nose
and below the area to the shape
ears. Do not of your nose.
crisscross straps.

mmwm
Drrugaiionsl ang' Haafth

CE MFeda
DHHS [MIOSH] Publication ko, 20104131




Place both
hands over the
respirator, take
a quick breath in
to check whether
the respirator

seals tightly to
the face.

Place both hands
completely over
the respirator
and exhale. If
you feel leakage,

there is not a

proper seal.

CE MFeda

DHHS [MIOSH] Publication ko, 20104131

If air leaks
around the nose,
readjust the
nosepiece as
described. If air
leaks at the mask
edges, re<adjust
the straps along
the sides of your
head until a

r seal
i‘:mog; ieved.

How to Properly put on and
take off a respirator

Checking Your Seal?

If yhou cannot
achieve a r
seal due top::i)re
leakage, ask

for help or ry a
different size

or model.




How to Properly put on and
take off a respirator

Removing the Respirator

Do NOT Discard in

TOUCH the front ing the waste container.
of the respirator! bottom strap over  WASH YOUR
k may be back of head, HaMDS!
contaminated| followed by the

top strap, without

touching the

respirator.

Employers must comply with the O5HA Respiratory Protection Standard, 29 CFR
]g?ﬂ. 134 if respirators are used by employees performing workrelated duties.

1 Manvfacturer Instructions for many MIOSH approved disposable rspirators con be found at
wowrwr.cde.gov/ niosh/mppt Aoples/respiraiors Adisp_psart,/

2 According to the manufacturer's recommendations

Ao Felimere fov
mwgmm

CE MFeda
DHHS [MIOSH] Publication ko, 20104131




https://www.youtube.com/watch?v=Tzpz5fko-fg
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34N Y (Qualitative) 338 Y (Quantitative)
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Mask Particle = £ Ambient Particle
Concentration ‘ | Concentration

Cin > C out




33H GE(QNFT)

Fit Factor
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- B 2ZET S Fit Factor 100 °1¥
- MY 2ZEIT  Fit Factor 500 °%

W —

Full face respirators .
Fit Factor 2 500




OHSA QNFT Protocol
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Take home messages
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o 1. Hospital Respiratory Protection Program Toolkit, Resources for
Respirator Program Administrators, CDC
available at: https://www.osha.gov/Publications/OSHA3767.pdf
2. How to Properly put on and take off a disposable respirator, CDC,

available at:
https://www.cdc.gov/niosh/docs/2010-131/pdfs/2010-
131.pdf?id=10.26616/NIOSHPUB2010131
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