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PermaSURE

What is
PermaSURE"® V4?

PermaSURE V4 is a smartphone
app for use with Lakeland
chemical suits ChemMax

3, ChemMax 4 Plus, and
Intereceptor Plus. It provides
never-before-available, easy
access to Safe-Wear Times - the
time until possible contamination
by a chemical might reach the
point when harm may be caused.

Using established three-level
toxicological data on chemicals,

it enables users of chemical suits
to more effectively manage tasks
where contact with chemicals

is a risk. Used as part of a
comprehensive risk assessment it
helps to ensure that workers never
remain in contact with a chemical
long enough to cause harm.
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How does PermaSURE® V4 work?

Once a user is registered, a few clicks on three tabs are all that is required to select the lowest cost option that

provides the required protection.

TAB 1: Select Garment

TAB 2: Select Chemical

TAB 1: Select the preferred chemical suit then input the suit

temperature during the task.

TAB 2: Use the intuitive search engine to select the required
chemical from over 2,400 in the database, review its hazard details,
then input the likely chemical temperature during the task.

TAB 3: Calculate

TAB 3: Asingle click calculates the Safe-
Wear Time for the selected garment, with
results displayed using easy-to-interpret
colour graphics. A further click displays the
results for all suits in the system, allowing
selection of the lowest cost safe option.

Limitations of current, common methods of chemical suit selection

Selection of a chemical suit is often focused on a permeation resistance test "Breakthrough Time". This test, whether the US or EN version, measures resistance of the garment
fabric to permeation of the chemical. The result is a “breakthrough” in minutes (more correctly termed a “Normalised Breakthrough”). Most users interpret this as both a
comfirmation of "safe-to-wear" and as a Safe-Wear Time.
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However, whilst useful comparison data, permeation test breakthrough is inadequate for prediction of safety. The limitations of the test are summarised by four key points.

Why is permeation test breakthrough inadequate to indicate sufficient protection?

Itis a fabric test only

Permeation through the fabric is only
one route by which a chemical may enter
a protective suit.

The greater risk is the possibility of
penetration via more obvious routes.
Poorly constructed seams, the zipper,
unsealed interfaces between the suit and
other PPE - hood and face-mask, sleeves
and gloves, and ankles and boots - are all
possible routes of ingress.

The permeation test ignores this
greater risk.

Itis a lab test and ignores key
environment factors

Lab tests are conducted under controlled
temperature (in this case 23°C) and
other conditions. Yet temperature affects
permeation rate. In fact a 10°C rise in
temperature will commonly double the
rate of permeation.

So in the real world the permeation
resistance suggested by the test is
likely to be wrong!

Limited accuracy

Assuming that the permeation test is a
reflection of the real world is risky.

We like to think lab tests are always accurate.
In this case, challenges with identifying
molecular levels of a chemical and with
generally controlling conditions mean the
permeation test has limited accuracy.

In fact, we know from experience that
five different test labs will commonly
produce five different results!

It is commonly mis- interpreted

Breakthrough time is commonly assumed
to mean "time until the chemical breaks
through the fabric", and therefor used as
proof a suit is safe to wear.

The reality is that “breakthrough” in
this context means the time until the
permeation rate reaches a particular speed.

So, the chemical must permeate through
the fabric, and may have contaminated
the wearer, before the breakthrough
time.

PermaSURE® V4 addresses all these limitations of current chemical suit selection.
The following pages provided a step-by step guide to how it works and how to use it.




Basic Taping ® Full Taping ®
The Importance of Taping of Garment-to-PPE Interfaces %

When wearing the commonly used coverall with hood style for chemical protection, some penetration of liquid and
especially vapour through an unsealed zipper, or through joins between the garment and other PPE worn is inevitable.

This is a greater risk than permeation through the fabric, so, short of switching to a more expensive gas-tight suit,
sealing of these potential routes can be vital, and makes a big difference in the level of protection. This is proved by
Inward Leakage testing.

Garment Choice
& Selection

For this reason PermaSURE assumes taping of the coveralls in the system at two levels, BASIC and FULL. .
Failure to tape the suits as indicated will result in lower Safe-Wear Times than indicated by the app. PermaSURE® selects from a range

- . - . of Lakeland garment options. A
Itis important to use a good quality, strong, liquid-proof tape, and that care is taken to ensure there are no folds, g P

creases or gaps in the taping. critical issue in protection is how
. Chemical suit donning, and especially joins with other PPE are sealed to

:': taping up of joins can only be done — 7
®  cffectively by a partner. prevent liquid or vapour ingress,

Garment Options listed in PermaSURE® 50, two levels of taping for

coveralls is defined:
CE Type 1
EN Type PE3 & 4 PRC 0 OSHA :
» OSHA Level A
Basic Taping
ChemMax® 3 ChemMax® 3 ChemMax® 3 ChemMax® 4 Plus | ChemMax® 4 Plus ChemMax® 4 Interceptor® Plus
Suit Coverall with Hood Coverall with Hood Encapsulating Suit Coverall with Hood Coverall with Hood Encapsulating Suit Gas-tight . .
Basic Taping Full Taping - Expanded back for SCBA Basic Taping Full Taping - Expanded back for SCBA Encapsulating Suit Connections with mask, gloves and boots

Gas Tight? % X % % X X v should be securely taped. The zipper can
be closed and sealed using the system

Taping Required L [ ] - L [ ] . . ) 9 y
provided with the suit.

Protection Factor 51 332 16,666 51 332 16,666 100,000

How does Permasure identify Safe- Wear Times for each garment? FAlErE

Connections with mask, gloves and boots

Calculation of Calculation of shoulld also be securelytaped..ln additif)n
permeation Through ensemble Inward The user the zipper should be sealed with adhesive
fabric Leakage selects the tape for additional protection.
lowest cost
The Molecular Modeller : . . option that
Protection factors, based TIL is compared against id
calculates volume of : ATotal Inward Leakage o Permasure outputs the proviaes
i on inward leakage test : . i data to identify the . .
permeation through the including permeation i : : times TL1,2and 3 are the required
. . . data, are used to calculate . . time at which transient, )
fabric over time, accounting L and vapour ingress is reached, using coloured Safe-Wear
likely ingress of vapour permanent and fatal )
for temperature and . calculated. graphics. Ti
her factors over time. effects my be reached. ime.
otherfactors. % Protect Your Peoples




Lakeland PermaSURE

PRODUCT CHEMICAL

SELECTED GARMENT

Select Garment

g ; -

Permasure

vy

_:': The "preferred garment" might be the suit you have

< available or may be suitable based on permeation resistance
test data www.lakeland.com/chemical-search/. If your
preferred suit does not provide sufficient Safe-Wear Time,
the final tab includes a Calculate for all option to identify the
lowest cost garment that offers the required protection.

TAB 1: "Product™: Select the Preferred Garment

Touch the red "Select Garment"
button and choose your preferred
garment from the list.

PRODUCTS

ChemMAX 3
Coverall with Hood. BASIC TAPING.

ChemMAX 3
Coverall with Hood. FULL TAPING.

ChemMAX 3

Fully encapsulating suit. Expanded back
for SCBA and sealed glove attachment.
(Not gas-tight).

ChemMAX 4
Coverall with Hood. BASIC TAPING.

ChemMAX 4
Coverall with Hood. FULL TAPING.

ChemMAX 4

Fully encapsulating suit. Expanded back
for SCBA and sealed glove attachment.
(Not gas-tight)

Interceptor Plus

Fully Encapsulating gas-tight suit

Suit

ChemMax® 3
Coverall with Hood
Basic Taping

ChemMax® 3
Coverall with Hood
Full Taping

ChemMax 3®
Encapsulated Suit

ChemMax 4° Plus
Coverall with Hood
Basic Taping

ChemMax 4° Plus
Coverall with Hood
Full Taping

ChemMax 4® Plus
Encapsulated Suit

Interceptor® Plus

List of Suit Options in the System

Description

Connections with other PPE - mask, boots and gloves should be
taped using an effective liquid resistant adhesive tape. The zipper
can be fastened without additional taping.

Connections with other PPE - mask, boots and gloves should be
taped using an effective liquid resistant adhesive tape. The zipper
should also be securely taped over to ensure an effective seal.

Fully encapsulating suit with full hood with visor, attached gloves and
socks. Requires SCBA and sealed glove attachement.

Connections with other PPE - mask, boots and gloves should be
taped using an effective liquid resistant adhesive tape. The zipper
can be fastened without additional taping.

Connections with other PPE - mask, boots and gloves should be

taped using an effective liquid resistant adhesive tape. The zipper
should also be securely taped over to ensure an effective seal.

Fully encapsulating suit with full hood with visor, attached gloves and
socks. Requires SCBA and sealed glove attachement.

Fully Gas tight suit with full visor and gas-tight zip.

When you select your preferred garment, the app
will switch to the task parameters input screen.

Tight?

X



TAB 1: "Product": Input Key Task Parameters

vy

' Using PermaSURE’
&~ for Task Planning

A benefit of PermaSURE®
is the ability to make
calculations for a range of task
parameters and quickly asses
the effect on Safe-Wear Time.
The example below for
Dichloromethane, shows the

Lakeland PermaSURE

PRODUCT CHEMICAL ASSESSMENT

effect of increasing the suit
temperature from 10°C, to
20°C, and 30°C.

SELECTED GARMENT

Garment . ChemMAX 3

Coverall with Hood. FULL TAP|NG.

480M
T

480M
T

430M
T

Suit Temperature M78C °F

O

133 Mins
TLO

73 Mins

TLO )
36 Mins
TLO

10°C 20°C 30°C

The result is a decrease in
Safe-Wear from 133 to 73, and
36 minutes. This is because at
higher temperatures more of
the chemical vapourises and
permeation through the fabric
is faster.

Permasure

This shows using PermaSURE®
to calculate Safe-Wear Times
with different parameters can
be an invaluable planning tool,
enabling adjustment of tasks to
allow for changing conditions.

Confirms chosen preferred garment

Input the 'Suit Fabric Temperature'

The likely temperature of the fabric during the task. This can
radically affect the rate of permeation. It can be easily measured
using an infra-red thermometer, or an estimate can be used based
on ambient temperature. "However, consider that temperature may
change over the duration of exposure.

Bear in mind that body temperature is 37°C / 97°F, and as the wearer
works heat energy will be generated, so suit temperature may rise
during the task. Higher ambient temperatures or warmer conditions
or climates will also result in rising temperature.

DLy

:'—_ PermaSURE is especially useful when dealing with the many chemicals
"% that have only chronic effects. These chemicals have no immediate
effect so you won't notice if your skin is contaminated.

They may absorb through the skin however and cause serious health
problems months or years later.

PermaSURE allows identification of the Safe-Wear Time. The
maximum time of contact until possible health consequences might
occur. And adjusting the temperature of suit and chemical indicates
how the safe-wear time changes as conditions of the task change.

Understanding
Protection

Factors (PF)

PermaSURE uses suit Protection Factors
based on inward leakage testing to assess
the risk of a chemical getting inside the suit.

The Protection Factor of a chemical suitis a
measure of its ability to resist inward leakage
of contaminants. It is based on testing to
identify the percentage of a contaminate
that is likely to leak into the suit during
movement and exercise. This percentage

is converted into a Protection Factor by
dividing 1 by the percentage ingress.

Since PF is related to percentage ingress,
the actual volume of penetration is
variable and related to the external
concentration. The higher concentration
of contaminant outside the suit, the
greater the actual volume of ingress.

For reference, a list of protection factors
along with related tested percentage
ingress of external contaminate are
shown in the table below.

Percentage = Protection Factor
Penetration | (1/% Penetration)
0.001% 100,000

0.01% 10,000

0.1% 1,000

0.2% 500

5%

20%

50%

Testing proves much higher rates of
inward leakage occur during more
strenuous movement because of the
"bellows" effect. This makes effective
sealing of PPE interfaces with adhesive
tape even more important.




TAB 2: "Chemical": Select chemical and input Chemical temperature

Click on the red button to select the chemical

Lakeland PermaSURE

RODUCT CHEMICAL

SELECTED CHEMICAL

vy

Select Chemical

CHEMICALS

dichlorom

bromodichloromethane
@ 75-27-4

dichlorofluoromethane; (freon 21, cfc 21)
75-43-4

dichloromethane-d2
1665-00-5 Lakeland PermaSURE
CHEMICAL

dlchleromethylphenylsnane

149-74-6 SELECTED CHEMICAL

Methylene chloride; (Dichloromethane)

CAS

DETAILS

676-83-5

Chemical

(dichlor

o0

State LIQuID

75-09-2

Synonyms

&
&
&
& dichloride)
&
&3

Hazards

ADVANCED

Melting Point -95°C [ -139.0°F

Boiling Point 40°C /104.0°F

Enter the first few letters of the chemical name or CAS number
The search engine will identify a drop down list of matching chemicals from which you can make the selection.

Input the chemical
temperature

The known or likely temperature
of the chemical during the

task. This affects the rate of
permeation and vapourisation.

Consider that the temperature
may change over time.

The chemical name and CAS
number, along with state and
melting and boiling points

are confirmed, with known
hazards indicated by universally
accepted pictograms.

For more information on
synonyms and hazard details
touch the magnifier symbols.

:': Many chemicals have several and sometimes confusing synonyms, and different chemicals can have very similar names.
“% " Sosearching by inputting the CAS number is more accurate and will bring up the specific chemical you require.

Select the chemical. The screen switches to the chemical information page

PermaSURE® is a useful tool to
manage tasks involving hazardous
chemicals. Because it allows
adjustment for garment and
chemical temperature, why not
create tables of Safe-Wear Times for
different conditions such as higher
temperatures in summer months or
warmer areas.

This can create a tool to indicate the
maximum Safe-Wear Time under
different conditions.

Once chemical is selected and
temperature input, scroll down
and click on the 'next' button



TAB 3: "Assessment"; Calculate Safe-Wear Times

Lakeland PermaSURE

PRODUC {sESSMENT

SELECTED GARMENT

ChemMAX 3 Coverall with Hood. FULL TJ

Temperature 20°

SELECTED CHEMICAL

75-09-2 Methylene chioridf; (Dich..

Temperature 5°¢ / 59.0°F

Calculate for ChemMAX 3 Coverall with Hood. |

Lakeland PermaSURE

PRODUCT CHEMICAL ASSESSMENT

Click on the red calculate button
Permasure models permeation of liquid chemical and ingress of any vaporized chemical

into the suit over time and compares it with known toxicological data to identify how long
it takes to reach three key levels of harm. These are identified by a simple colour scheme.

Temperature 20°C [/ 68.0°F

SELECTED CHEMICAL

75-09-2 Methylene chloride; (Dich...

Temperature 15°C [ 59.0°F

Vapour risk at selected chemical tgmps
tight s§iit recommended

ASSESSMENT RESULT:

TL 1 - Transienfjhealth effect

from 156 mins

TL O - Little or
up to 156 mins

o effect

Max. Safe Exposure (min)

& &

Permasure

O

Toxicity levels achieved are indicated by
coloured bars, along with the time in minutes
until each threshold is reached.

Yellow Bar

The yellow bar indicates that from 156
minutes there may be health effects but they
will be temporary.

Green Bar

The green bar indicates there will be little
or no effects before 156 minutes. This is the
Safe-Wear Time.

Maximum Safe-Wear Time

The Maximum Safe-Wear Time is indicated by
the green bar - the time until health effects - if
temporary (TL1) may occur.

In emergencies a user may enter the yellow TL1
time period as effects will be temporary. But in
no circumstances should a user be exposed for
longer than the TL1 period into the TL2 period,
when permanent effects may result.

Further Information
Scroll down to find the "Calculate for All"
button and assess Safe Wear Times for all
garments in the system.

480 mins

Possible Fatal
Effects

415 mins

Permanent
Effects

285 mins

Temporary
Effects

156 mins

Little or
No Effect

Safe-Wear Time

Safe-Wear Times are based on times
until the volume of chemical ingress
may result in transient, permanent
and possibly fatal effects.

These Toxicity Levels (TL's) or
thresholds are based on published,
known toxicological data widely
used for planning emergency civil
response to incidents that involve
hazardous chemicals.

Permasure defines these levels for
each chemicl as:

Red Bar
TL3 Possible life-threatening effects.

Orange Bar
TL2 Permanent, more serious effects.

Yellow Bar
TL1 Temporary, transient effects.

Green Bar
TLO No Effects.

The aim should be to ensure that
workers are never exposed for
longer then the green TLO Safe-Wear
Time or in emergencies beyond the
yellow TL1 period.

% Protect Your Peoples




TAB 3: "Assessment": Calculate Safe-Wear Times for all garments in the system and select the lowest cost safe option

Scroll down and click the “Calculate for all Garments” option

The final screen shows the Safe-Time Wear Results for all the
garments in the system

GARMENT RESULTS

(] ChemMAX 3
H Coverall with Hood. BASIC TAPING.

In this example the suits with only BASIC taping result in immediately
entering the TL2 period when permanent health effects may result.

Both the Coveralls with full taping achieve better results

(] ChemMAX 4
H Coverall with Hood. BASIC TAPING.

: = This shows the importance of taping up of garments and why
data based i the zipper is an important area to seal up, especially fora

chemical that will vaporise easily. ‘
tool allowing o cremus |

ass.essment of 'K' Coverall with Hood. FULL TAPING.
Safe-Wear Times —
based not only .

on permeation
p g Permasure V4 is a tool designed to contribute to effective assessment and selection of chemical protective clothing.
th ro Ug h th e fa brl C, It should only be used as part of a full risk assessment and task management process which should also incorporate
but on the Wh0|e chemmAxa relevant local, national or regional safety standards and regulations, and consider all environmental factors and
su |t ense le a ﬂ d L ‘ conditions that may affect the outcome. Used in isolation it does not imply or guarantee any level of protection or safety.
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:': The calculate for all option enables the user to quickly select the
"% lowest cost option that provides the required Safe-Wear Time.

ChemMAX 4
Coverall with Hood. FULL TAPING.

for SCBA and sealed glove attachment.
(Not gas-tight)
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