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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document addresses the performance requirements for protective clothing worn by operators
handling liquid pesticide products as well as protective clothing worn by re-entry workers. It
includes requirements for protective clothing (e.g. shirts, jackets, trousers, and coveralls) and partial-
body protective clothing (e.g. aprons, smocks, protective sleeves, hoods/caps, and material placed
below knapsack/backpack sprayers). Requirements for protective clothing, including partial-body,
constructed with multiple layers or materials are also included in this document.

This document classifies protective clothing, including partial-body, into three performance levels. A
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C1 protective clothing, including partial-body, is suitable when the potential risk.is're

C1 protective clothing provides the least protection and is not suitable for use with ¢
cide formulations. It can be used as the base protective clothing with additiohal items
otential risk is relatively higher. See Annex F for additional information‘on risk assq
f PPE for risk mitigation.

C2 protective clothing, including partial-body, is suitable when_if-4ras been determi
bction required is higher than that provided by Level C1 proteétive clothing. Level C
ing typically provides a balance between comfort and protection. This protective cld
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additional items worn when the potential risk is relativély higher.

C3 protective clothing, including partial-body, is suitable for use when it has been
the potential risk is high. Precautionary measurés/such as short duration for use ar
evel C3 suits/coveralls that may cause heat build-up resulting in heat exhaustion/s
rotective clothing, including partial-body, is-suitable for use with diluted as well as c
cides.

bnal Protective Equipment (PPE) is often used for risk mitigation. See Annex F for inf
hssessment and use of PPE for riskimitigation. Since protective clothing can be cont
us ways (e.g. fine spray, contact with wet surface, contact with pesticide product sp
sure, contact between the protective clothing and a contaminated surface), laboratory 4

16602 focuses on industrial chemicals, whereas this document focuses on protec
cides thatare frequently applied in aqueous solutions. Penetration, permeation, and rep
D 16602 are typically done with neat chemicals not used in pesticide application. In thi
tration, permeation, and repellency tests are conducted with a mixture. The test chem
sting is an émulsifiable concentrate that is representative of a worst case scenario for
repelleney: Testing for penetration is conducted with diluted formulation. For pert
lard prevides a provision for testing with diluted formulation and concentrate. In 4
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This document is intended for fabric and protective clothing manufacturers and pesticide product
manufacturers, as well as trainers, regulators, and other individuals or organizations that make
decisions regarding protective clothing for protection against pesticide products.
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INTERNATIONAL STANDARD

ISO 27065:2017(E)

Protective clothing — Performance requirements for
protective clothing worn by operators applying pesticides
and for re-entry workers

1 Scope

This| document establishes minimum performance, classification, and marking requi
proté¢ctive clothing worn by operators handling pesticide products as well as re-entry-wer
purppse of this document, the term pesticide applies to insecticides, herbicides, fungicide
subsfances applied in liquid form that are intended to prevent, destroy, repel,-oforeduce
weeds in agricultural settings, green spaces, roadsides, etc. It does not include biocidal pr
for agricultural and non-agricultural settings.
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cide handling includes mixing and loading, application, and other”activities such
nminated equipment and containers. Concentrated pesticides are typically handled dy
loading. Protective clothing covered by this document includes, but is not limite
ts, trousers, coveralls, aprons, protective sleeves, caps/hats‘and other headwear (ex(
made of rigid materials, e.g. hats worn by constructién Workers), and accessories
sack/backpack sprayers.
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document does not address items used for the protection of the respiratory tract, hands, and feet.

document does not address protection against fumigants.

Normative references

following documents are referred to'in the text in such a way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

073-4, Textiles — Test methods for nonwovens — Part 4: Determination of tear resistand
3688:2013, Protective tlothing — General requirements

|3934-1, Textiles—=~ Tensile properties of fabrics — Part 1: Determination of maximuy
ation at maxiinym force using the strip method

13935-2 Textiles — Seam tensile properties of fabrics and made-up textile articleq
rminatioh 0f maximum force to seam rupture using the grab method

heir content
applies. For
hts) applies.

)

im force and

— Part 2:

3937-3, Textiles — Tear properties of fabrics — Part 3: Determination of tear force of

wmalo oo paotrhad)
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wing-shaped

tests

Qa
CCUTTTIeTtiToty

[SO 13996, Protective clothing — Mechanical properties — Determination of resistance to puncture

ISO 17491-4:2008, Protective clothing — Test methods for clothing providing protection against
chemicals — Part 4: Determination of resistance to penetration by a spray of liquid (spray test)

[SO 19918, Protection against chemicals — Measurement of cumulative permeation of chemicals with low
vapour pressure through materials

ISO 22608, Protective clothing — Protection against liquid chemicals — Measurement of repellency,
retention, and penetration of liquid pesticide formulations through protective clothing materials
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3 Terms

:2017(E)

and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[EC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

31

analytical technique

procedure v

Note 1 to ent
Applicable tg
ultraviolet an

3.2
cumulative]

total amounit of chemical that permeates during a specified time from the time'the material specin

first contact

3.3

fhereby the concentration of the chemical is determined quantitatively
Fy: These techniques are often specific to individual chemical and collection medium combina

d infrared spectrophotometry, gas and liquid chromatography, and colourimetry.

permeation mass

ed with the test chemical

decontamipation

removal of g
the extent n

34
fumigant
pesticide in

3.5
limited-usd

contaminant or contaminants from the surface or matrix, or both, of protective clothi
pcessary for its next intended action

the form of gas

protective clothing

tions.

chniques include, but are not limited to, flame ionization, photo ionization, electro-chemical,

enis

ng to

protective dlothing for limited duration of Gise, intended to be worn until damaged, hygienic clegning
becomes negessary, or contamination with pesticides has occurred and disposal is required

Note 1 to ently: Limited-use protective-clothing shall not be cleaned.

Note 2 to enmtry: This includes protective clothing for single use and for limited re-use, according tp the
information §upplied by the manufacturer.

3.6

partial-body protective'clothing

protective clothing that does not provide full-body coverage

Note 1 to ently: Partial-body protective clothing may be used separately or in combination with other protg¢ctive
clothing to ipcrease the protection level of specific parts of the body. Examples applicable to this docyment
include item § pTOT rShoe g protectors, matertat o TapSack,/t [ prayers,
and smocks.

3.7

penetration

process by which a pesticide moves through porous materials, seams, pinholes, or other imperfections

in a materia

3.8

I on a non-molecular level

permeation
process by which a pesticide moves through a material on a molecular level, involving

— sorption of the molecules of the chemical into the contacted (outside) surface of a material,

diffusio

n of the sorbed molecules in the material, and
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— desorption of the molecules from the opposite (inner) surface of the material

39

pesticide
substance or mixture of substances intended for preventing, destroying, repelling, or reducing any pest
or weeds

Note 1 to entry: Pesticides (plant protection products) approved for use in one country may not be approved in
another country.

3.10
pest

cide operator

pers

Note
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Note

3.11
prot
cloth
one (

3.12
prot
mate
the K
cons

Note
the c

3.13
re-el
pers

3.14
re-u
protg
repe

seam

bn handling pesticides in agricultural settings, green spaces, roadsides, etc.

1 to entry: Handling includes tasks such as mixing, loading, transferring, or applyingpestici
ting, or repairing the parts of mixing, loading, or application equipment that may contain pesti
ing with the application of pesticides; and disposing of pesticides or pesticide containers.

P to entry: Farm, forest, nursery, and greenhouse are examples of agricultural settings.

pctive clothing
ing which covers or replaces personal clothing and which is designed to provide proted
r more hazards

pctive clothing material
rial or combination of materials used in an item0f clothing for the purpose of isolat
ody from a potential hazard. Protective clothing materials do not include materials
[ruction of integral visors, gloves, and footwear

1 to entry: For the purpose of this documerit) protective clothing materials include those mat
nstruction of whole or partial-body pregective clothing that serve as the barrier for the wearg

htry worker
bn who can be in contact with-a plant protection productin an area that has previously |

sable protective clothing
bctive clothing that-is constructed from materials which allow the clothing to be c
hted exposuredo,pesticides such that it remains suitable for continued use

lanentjunction between two or more pieces of material created by sewing, welding]
od

Hes; cleaning,
ride residues;

tion against

ing parts of
used in the

brials used in
.

been treated

eaned after

or another

3.16

test chemical
liquid that is used to challenge the specimen of protective clothing material

3.17

toxicity

prop

ensity of a substance to produce adverse biochemical or physiological effects

4 Classification and testing requirements

All protective clothing complying with this document shall fulfil the applicable requirements of
ISO 13688 and shall be tested and classified by level of protection in accordance with the material,
seam, and whole-body protective clothing requirements in Clauses 6, 7, and 8.

© ISO

2017 - All rights reserved


https://standardsiso.com/api/?name=a5ed2b5e9d179227927260e54578d806

ISO 27065:2017(E)

Level C1 protective clothing, including partial-body: The materials and seams shall demonstrate a
minimum level of liquid penetration resistance. The protective clothing, including partial-body, shall
pass a practical performance test. A Level C1 item is not suitable for use with concentrated pesticide
formulations. It can be used as the base protective clothing with additional items worn when the
potential risk is relatively higher.

Level C2 protective clothing, including partial-body: The material and seams shall demonstrate a
higher level of liquid penetration resistance than Level C1 protective clothing. The protective clothing,
including partial-body, shall pass the practical performance test. The whole-body protective clothing
shall pass the low-level spray test. A Level C2 item is not suitable for use with concentrated pesticide
formulations. It can be used as the base protective clothing with additional items worn when the
potential ridKTis relatively higher.

Level C3 prptective clothing, including partial-body: The materials and seams shall demonstrate a
minimum lgvel of resistance to permeation. The concentration of the test chemical and duratipn of
testing shal| be based on the intended use claimed by the manufacturer and includedn’informption
provided by the manufacturer [see Clause 10 c)]. The protective clothing, including/partial-body, |shall
pass the practical performance test. The whole-body protective clothing shall pass,a high-level gpray
test. A Level C3 item is suitable for use with concentrated as well as diluted pesticide formulations.

Table 1 proyides a summary of the tests to be conducted for each level of-protection. The stringency
in testing requirements to determine protection increases for each level. Therefore, any Level C2
protective dlothing necessarily meets Level C1 requirements, and s© does not need to be test¢d to
achieve that level of protection. Similarly, any Level C3 protective.cléthing necessarily meets Level C1
and Level CR requirements. The strength requirements are the.same for all levels of protection} and
the puncturg resistance test is not mandatory. If high puncture resistance is claimed, the item shall be
tested as stated in Table 1 and the information supplied by.the manufacturer shall include a statement
informing the user that the item is suitable for scenarios where puncture risk exists.

NOTE The puncture resistance test may provide beneficial information for purchasers selecting protgctive
clothing, including partial-body, for scenarios such assgrchard spraying. It is not a mandatory requiremgnt as
puncture resjstance may not be important for other s¢enarios.
Table I — Testing requirements for Level C1, C2, and C3 protective clothing, including
partial-body
_ Levels
Sub Performance test
clause c1 | c2 ||c3
6.2 Material resistance to penetration (ISO 22608) X xa
6.3 Material repellency (1SO 22608) X
Material 6.4 Material resistance to permeation (ISO 19918) xb
Requirements 65 Tensile strength (ISO 13934-1) X X X
6.6 Tear resistance (ISO 9073-4 or ISO 13937-3 as applicable) X X X
6.7 Puncture resistance (ISO 13996) X¢ XC x¢
7.2 Seam penetration resistance (ISO 22608) X
Seam 7.3 Seam resistance to permeation (ISO 19918) xb
requirements
74 Seam tensile strength (ISO 13935-2) X X X
a2 The minimum performance requirement for Level C2 is significantly higher than that for Level C1 (see 6.2).
b The permeation test is more severe than the penetration test. Therefore, material that meets 6.4 automatically meets
the 6.2 penetration requirement. Also, if additional testing is required for a particular pesticide, the material shall also be
tested for permeation resistance using the pesticide in question.
¢ Puncture resistance shall be tested if claimed by the manufacturer.
d  Notrequired for partial-body protective clothing.

4 © IS0 2017 - All rights reserved
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Table 1 (continued)
Cf:lll)s-e Performance test = Le(‘:lzels -
Whole protective |81 Practical performance test (Annex A) . " "
clothing 8.3.1 Low-level spray test (ISO 17491-4:2008, Method A) xd
requirements 8.3.2 High-level spray test (ISO 17491-4:2008, Method B) <d

¢ Runcture resistance shall be tested if claimed by the manufacturer.

d  Notrequired for partial-body protective clothing.

a2 The minimum performance requirement for Level C2 is significantly higher than that for Level C1 (see 6.2).

b The permeation test is more severe than the penetration test. Therefore, material that meets 6.4 automatically meets
the 6.2 penetration requirement. Also, if additional testing is required for a particular pesticide, the material shall also be
testefl for permeation resistance using the pesticide in question.

5 Pre-treatment and conditioning

5.1

Pre-treatment by cleaning

Specimens used for each test specified in Clauses 6, 7, and 8 shall be pre-treated by cleaning. The

cleanling shall be in accordance with the manufacturer’s instructions on the basis of s

proc
prot

Testing shall be carried out for the number of cleanjug Cycles for which the manufacturer
the gerformance. If the number of cleaning cycles is\not specified, the tests shall be carried
cleanjing cycles. In all cases, the number of cycles7after which testing was conducted, shall
in adcordance with Clause 10. If the manufacturer’s instructions indicate that both dry d

laun

NOTE1  One cleaning cycle consists of-01ie-washing and one drying.

NOTHE 2 Drying can be omitted in the pre-treatment if the method specified by the manufa
machfine drying.

NOTE 3  Manufacturer’s instructions typically indicate one or several of the various methods ang
ISO 6B30, ISO 15797, ISO 31752 or equivalent as standardized processes for cleaning.

If re{treatment is required, detailed instructions shall also be provided in Clause 10.

5.2
Allt

24 h finraceordance with the conditions specified in the respective test standards.

6

6.1

bsses. If the manufacturer’s instructions indicate that“cleaning is not allowed, i.e.
¢ctive clothing, then testing shall be carried out on newmaterial.

dlering are allowed, the test specimen shall undergo the laundering procedure only.

Conditiening

¢st specimens used for tests specified in Clause 6, Clause 7, and 8.2 shall be conditione

tandardized
limited-use

guarantees
out after 30
be included
leaning and

cturer is not

processes of

1 for at least

Performance requirements of protective clothing materials

General

Specimens for testing shall be taken from the original garment or from material or materials used in the
finished garment. The size, shape, and quantity shall be as required for each test procedure. If a material
is constructed of multiple layers, the specimen shall be cut with the order of each layer maintained and
tested with the outer layer on top. For protective clothing constructed from different types of materials
in different body areas, each single material shall be tested separately.

© IS0 2017 - All rights reserved
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For testing and classification of materials, all individual specimen results shall meet the performance
class requirement for the concerned property (see Annex B). The results shall be reported in accordance
with Clause 10.

Materials used for certain parts of the protective clothing that provide higher performance (e.g. added
protection and/or strength) shall be tested if claimed by the manufacturer. The information regarding
the higher performing material, that may assist the purchaser in protective clothing selection, shall be

included in accordance with Clause 10 f).

NOTE

protective clothing to determine if the material will comply with Level C3 requirements.

For example, a protective clothing manufacturer can request permeation testing for the Level C2

6.2 Mate

Materials
Method A,
ECY an em
ingredient (

For materialls for protective clothing classified as Level C1, the upper limitfor percent penetr

shall be 40 §
[SO 22608 N
limit, or b) ¥
collector lay
case, the re
determining

For materia
maximum p

For materia
maximum p,

NOTE IS
materials an
and cotton/f
Level C1 pro
conducted w
exposure sty
data. For thij
as default pr
analysis to ef

6.3 Mate

For Level C

f
alging 0,2 ml of test chemical. Three specimens shall be tested for each mateftial. Prowl

rial resistance to penetration (pipette test)

Level C1 and Level C2 protective clothing shall be tested in accordance with SO 23

sifiable concentrate with 37,4 % pendimethalin, diluted with distilled wiater to 5 % a
h.i.), shall be used. See Annex C concerning selection of test chemical.

0. For materials classified as Level C2, the upper limit for percerit penetration shall be
lethod B shall be used for validation a) when the test result$.are within 20 % of the y
vhen the bright yellow colour of pendimethalin (a.i. in Prowl® 3.3 EC) is not visible o
rer, but the percent penetration value(s) exceeds the Level C2 upper limit of 5 %. In
bults obtained by Method B instead of the results obtained by Method A shall be use
I penetration classification and reporting requirements.

Is for protective clothing classified as Level\C1, the three specimens tested shall
enetration of 40 %.

Is for protective clothing classified asClLevel C2, the three specimens tested shall
enetration of 5 %.

D 22608 is an accelerated laboratory test that differentiates the penetration performan
l seams. The maximum allowable penetration of 40 % is derived from the data analysis of c
olyester protective clothing-lised for operator exposure studies. The 40 % penetration lim
fective clothing is based pntanalysis of lab data as well as operator exposure study data. St
th the reference fabric for-kevel C1 had less than 5 % penetration through the garment in opd
dies. Therefore, it is-not possible to substitute laboratory penetration data for field penetr
reason, the laboratory test data are used only to classify materials and seams. It cannot be|
btection factorsAorrisk assessment. References [4] and [5] provide additional information g
tablish the 40°%\limit value for Level C1 and the 5 % limit value for Level C2.

rial Repellency (pipette test)

Method A, desctibed in 6.2 is conducted to measure resistance to penetration

D protective clothing, percent repellency shall also be calculated when 1SO 22608:2

608,
R 3.3
ctive

htion
5 %.
pper
n the
this
d for

have

have

ce of
otton
it for
udies
rator
ation
used
n the

004,

Materials for protective clothing classified as Level C2 shall have a minimum repellency of 80 % for all
three specimens tested.

1) The test chemical Prowl® 3.3 EC is a commercial pesticide product manufactured by BASF. This information is
given for the convenience of users of this document and does not constitute an endorsement by ISO of this product
as a pesticide. To ensure consistency in formulation used for testing, BASF has reserved product for testing., ISO/TC
94/SC 13/WG 3 has agreed to availability of this test chemical through BASF to any laboratory worldwide. To
obtain test chemical for this standard, contact BASF France Division Agro, DTAR-HOM, 69130 Ecully Cedex, France,
demandeechantillons@basf.com.
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Material resistance to permeation

For Level C3 protective clothing, three specimens shall be tested for cumulative permeation in
accordance with ISO 19918. Use(s) claimed by the manufacturer and stated in accordance with
Clause 10 c) shall be used as the basis for conducting the permeation test.

diluted with distilled water to 5 % a.i..

Prowl® 3.3 EC (without dilution).

For protection against diluted formulations, the test shall be conducted for 1 h using Prowl® 3.3 EC

For protection against concentrates for short duration, the test shall be conducted for 15 min using

Addi
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Mat¢
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NOTH
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dilutd
PPE i
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NOTH
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NOTH
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NOTH
cases
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6.5

Mate
dired

Fional testing may be required to determine cumulative permeation through materia
cides. For additional testing, the procedure, test methods, and pass criteria shall be
for Prowl® 3.3 EC stated above. The test chemical shall be the specific pesticide‘formull
entrated or diluted with water, in accordance with the pesticide product labelling.

rials for protective clothing classified as Level C3 shall have a maximum cumulative p¢
cm? for all three specimens tested with Prowl® 3.3 EC formulations:

1  The duration of the test is not based on actual use time since the;permeation testis an ac
ich the surface of the specimen is in constant contact with the test chemical. During field apy

formulation, the duration of exposure may be for a longer perio€iof time. However, the entir
fem is not in constant contact with the test chemical. During mixing and loading, contact with
Es only from an accidental spill, in which case the operator iS.required to remove the prote
diately. Therefore, the contact time with concentrates is much shorter.

2 This accelerated test is used to classify materials;and therefore the 1 pg/cm?2 maximu
priate for use in calculating default protection factors used for exposure mitigation in operg
isk assessment. The 5 % a.i. is used for the 1 h ac¢elerated test; a lower concentration for that
L in problems with not being able to detect the amiount permeating through the material.

3 The permeation test in 6.4 is more severe than the penetration test in 6.2. Therefore,
5 the 6.4 requirement automatically meets the 6.2 penetration requirement.

4  Some pesticides are mixtures that when diluted with water may be emulsions or suspen
during the test agitation in thetest cell may be necessary. Selective detection systems may b
t the active ingredient.

DRTANT — The use)of this test recognizes that existing permeation tests
6523-1, ASTM F739) are not suited to the measurement of permeation chemica
ur pressure andj/or solubility in water.

Materialtensile strength

rials shall be tested in accordance with ISO 13934-1. Five specimens shall be tested in
tionand five in the cross direction. The tensile strength of re-usable materials shall be

of 180 Nin both the machine and cross directions. Materials with an elongation of more th

for specific
the same as
ation, either

rmeation of

Felerated test
lication with
e surface of a
concentrates
tive clothing

m limit is not
tor exposure
Huration may

material that

sions. In such
e required to

(ISO 6529,
Is with low

the machine
a minimum

an 50 % are

exempted from the 180 N requirements. For limited-use protective clothing, the tensile strength shall
be a minimum of 30 N in both the machine and cross directions.

Each single-layer material or the outer layer of each multiple-layer material that is used in the protective
clothing shall be tested separately.

6.6

Material tear resistance

Nonwovens and coated fabrics shall be tested in accordance with ISO 9073-4. Woven fabrics shall be
tested in accordance to ISO 13937-3. Five specimens shall be tested in the machine direction and five in
the cross direction. The tear strength for re-usable and limited-use protective clothing materials shall
be 10 N.
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Each single-layer material or the outer layer of each multiple-layer material that is used in the protective

clothing sha

1l be tested separately.

6.7 Material puncture resistance

Puncture resistance is not a mandatory requirement and therefore not used for classification.

If claimed by the manufacturer, protective clothing materials shall be tested in accordance with
ISO 13996. Five specimens shall be tested for puncture resistance. A minimum of 10 N for re-usable and
limited-use protective clothing is required for puncture resistance data to be included in Clause 10 e).

7 Perfor

7.1 Gene

Specimens f{
testing and
requiremen

7.2 Seam

Specimens
ISO 22608,
seam. Prow|
water to 5 9

centred along the length so that the test chemical falls directly on it. The test shall be repeated

test chemicd
and the test]
if more than

For seams for protective clothing classified as'level C1, the upper limit for percent penetration sh

40 %. For v

the results ¢btained by Method A. In this.case, the results obtained by Method B instead of the re

obtained by
requiremen

NOTE T
materials an
cotton and c(
possible to s
40 % limit fd
calculating d

}

mance requirements of seams

ral

classification of seams, all individual specimen results shall meet the'performance
L for the concerned property (see Annex B).

resistance to penetration

with seams used in Level C1 protective clothing shall ‘be tested in accordance
Method A, using 0,2 ml of test chemical. Three specimens shall be tested for each ty
I® 3.3 EC, an emulsifiable concentrate with 37 %“péndimethalin, diluted with dis
b a.i., shall be used. The seam shall be tested by placing the specimen such that the se

11 does not fall directly onto the seam during,application. The specimen shall be discg
repeated with a new specimen. All types-of'seams used in the construction shall be t§
one type of seam is used.

hlues within 20 % of the upper limit, ISO 22608:2004, Method B, shall be used to val

Method A shall be used fordetermining whether seams meet the penetration classific
[.

seams. The maximum allowable penetration of 40 % is derived from the pipette data analy
tton/polyesterpriotective clothing typically used for operator exposure studies. Therefore, it
hbstitute laboratory data from the pipette method for field penetration data. For this reaso

pfault protection factors used for exposure mitigation in operator exposure and risk assessme

or testing shall be taken from the original garment. All seam types shall be tested.

For
class

with
pe of
filled
hm is
f the
rded
psted

W11l be
idate
sults
htion

e pipette test is an aecelerated laboratory test that differentiates the penetration performance of

sis of
Is not
n, the

r the pipette’ method is used only to classify materials and seams. It is not appropriate for yse in

nt.

7.3 Seam

resistance to permeation

Specimens with seams used in Level C3 protective clothing shall be tested in accordance with
[SO 19918. Three specimens shall be tested for each type of seam. The seam shall be tested by placing
the specimen such that the seam is centred.

Use(s) claimed by the manufacturer and stated in accordance with 10 c) shall be used as the basis for
conducting the permeation test.

For protection against diluted formulations, the test shall be conducted for 1 h using Prowl® 3.3 EC
diluted with distilled water to 5 % a.i.

For protection against concentrates for short duration, the test shall be conducted for 15 min using
Prowl® 3.3 EC (without dilution).
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Additional testing may be required to determine cumulative permeation through seams for specific
pesticides. For additional testing, the procedure, test methods, and pass criteria shall be the same as
that for ProwlI® 3.3 EC stated in this clause. The test chemical shall be the specific pesticide formulation,
either concentrated or diluted with water, in accordance with the pesticide product labelling.

All seams for items classified as Level C3 shall have a maximum cumulative permeation of 1 pg/cm?2.
When tested with specific pesticide formulations, information regarding the test chemical shall be
included in the information provided in accordance with Clause 10 d).

NOTE The permeation test in 7.3 is more severe than the penetration test in 7.2. Therefore, a seam that
meets the 7.3 requirement automatically meets the 7.2 penetration requirement.

7.4 | Seam tensile strength

ens shall be
minimum of

Each
testd
1801

type of straight seam shall be tested in accordance with ISO 13935-2. Five specim
d for each seam type. The seam tensile strength of re-usable materials_shall be a
N. For limited-use protective clothing, the tensile strength shall be a minitnum of 30 N.

NOTH The test method described in ISO 13935-2 is applicable only to seams$ joining two pieces|of material.

8 Performance requirements of protective clothing

8.1 | General

Prot
Claus

The
poss
desc

PockKi
or se
with

8.2

Prot
prots

The 1
llyes'
resp

ective clothing shall comply with the general ergoneniic requirements as stated in ISO
e 4.

protective clothing shall allow the wearer freedom of movement and shall be as cor
ble, consistent with the protection afforded by the garment. The above shall be verifie
[ibed in Annex A.

ets and openings in the protective-clothing shall not have design feature(s) that permit
questration of liquid pesticides'so as to increase the likelihood of permeation. An ou
a flap is an example of a pocket that fulfils the design requirement

Ergonomic tests (practical performance)

pctive clothing inspécétion and the practical performance test shall be performed on th
pctive clothingitéms by one subject. The test shall be conducted in accordance with A

est subjectishall successfully complete all seven movements stated in Annex A. The ang
to all statements in the table in Annex A. No further testing shall be conducted if the
bnds <10 to any question in the table in Annex A.

The

13688:2013,

nfortable as
d by the test

penetration
tside pocket

ree separate
nex A.

wer shall be
test subject

pragtical performance procedure specified in Annex A also serves as a precondition f

or the high-

and low-Tevel spray tests in accordance with ISO 17491-4. Therefore, if applicable, the test subject shall
proceed to spray testing upon successful completion of the practical performance test.

8.3 Liquid penetration resistance

8.3.1 Low-level spray test

Level C2 protective clothing, preconditioned by being worn for the procedure specified in Annex A,
shall subsequently be tested for liquid penetration resistance using a spray test in accordance with
[SO 17491-4, Method A. The total stain area on any one undergarment shall be less than or equal to
three times the calibrated stain area. This liquid penetration resistance testing shall be performed on
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three protective clothing items using the same test subject for each test. Each protective clothing item
shall pass the test.

NOTE The test chemical for the low-level spray test consists of water with dye and a surfactant added to
produce a surface tension of (52 + 7,5) x 10-3 N/m (see ISO 17491-4:2008, Clause 5).

8.3.2 High-level spray test

Level C3 protective clothing, preconditioned by being worn for the procedure specified in Annex A,
shall subsequently be tested for liquid penetration resistance using a spray test in accordance with
ISO 17491-4:2008, Method B. The total stain area on any one undergarment shall be less than or equal

to three ti
on three pr
item shall p

NOTE
produce a su

9 Markij

9.1 Gene

General mai

9.2 Specific

The markin
ISO 7000-31
based on th{

In countried
used on pro

The test chemical for the high-level spray test consists of water with dye and a surfaetant add

e5 the calibrated staimarea. This Hquid penetration resistance testing shatt be perfo
btective clothing items using the same test subject for each test. Each protectiverclo
ss the test.

rface tension of (30 + 5) x 103 N/m (see ISO 17491-4:2008, Clause 5).

ng

ral

king requirements shall be in accordance with ISO 13688:2013, 7.1.

b shall meet the requirements specified in 1SQ:13688:2013, 7.2. The pictogram shall b
26 with ISO 27065 written at the bottom and’the level of protection (stated as C1, C2,
e level) on the right of the pictogram (see.Figure 1).

P1

ISO 27065

Figure1 — Placement of text for ISO 7000-3126 pictogram

wheréFAO pesticide labelling pictograms (see Annex E) are used, the pictograms c3
Fective clothing in addition to the ISO pictogram.

med
thing

ed to

e the
br C3

in be

10 Information supplied by the manufacturer

The information supplied by the manufacturer shall be in accordance with ISO 13688:2013, Clause 8. In
addition, the manufacturer shall provide all applicable information and/or warnings from the list below.

a)

Information shall contain the number of cleaning cycles after which the protective clothing was

tested. The following sentence shall be included in the information: “The stated maximum number
of cleaning cycles is not the only factor related to the lifetime of the garment. The lifetime will also

depend
b)

on usage, care, storage, etc.”.

All necessary information for decontamination shall be provided. In addition, a warning shall be

included alerting the user to any special cleaning or maintenance conditions which, if not followed,
can impact the protective properties of the protective clothing. Examples of special conditions

10
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include, but are not limited to, use of specific detergents, or use of heat such as tumb
ironing to reactivate the repellent finish.

For Level C3 protective clothing, the manufacturer shall specify the intended use of th

le drying or

e protective

clothing. Does it provide protection against a) diluted pesticide and, b) concentrates during mixing
and loading, or both? The claim shall be used to determine the conditions for permeation testing in

Clauses 6 and 7.

Cumulative permeation for any additional pesticide(s) tested on both the fabric and seam.

Information regarding puncture resistance properties if puncture resistance is claimed by the

manufacturer

nformation on material(s) with higher performance used in certain parts of the protec
o provide additional protection or strength.

nstructions to remove the protective clothing immediately in case of an agcidental spi
onning/doffing procedures to prevent contamination.

imitations of use and information to assist the user in making decisions regarding s
se of the protective clothing. This information is required for\Level C3 whole bod
lothing and, if applicable, for other protective clothing with @potential for heat stress.
imitations are time of continued use for given temperatufe)and humidity. Manufactu
Annex D as a basis. This information is recommended-fot Level C1 or Level C2 if this
¢laimed and the test is conducted.

[onditions or factors that significantly reduce theprotective qualities of the item.

Information with respect to inspection, inclyding visual inspection for tear and abras
¢ach use.

five clothing

1.

—_—

blection and
y protective
Examples of
rers can use
attribute is

ion prior to
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Annex A
(normative)

Test subject exercises for practical performance evaluation

The following activities shall be performed as part of the practical performance test.

A practical
clothing is 1y
manufactur

The test sha
standing po
verify freed

Test shall be carried out by a human test subject. If more than ONe SiZe of prote
nanufactured, the test subject shall be asked to select the appropriate size according\t
er's information leaflet.

1l comprise three repetitions, at moderate speed, of the sequence of seven mevements
sition shall be the starting point for each movement. The form below shalkbe complet

ctive
o the

. The
ed to

pm of movement and comfort. State whether you can comfortably perform the movenments

described below.
Movement Description Respons¢

1. kneel on both knees, lean forward and place both hands on the fleor (45 + 5) cm [ Yes OO No
in front of the knees; crawl forwards and backwards on hands'and knees for a
distance of 3 m in each direction;

2. climb a vertical ladder at least four steps, with rungsias encountered on a O Yes [ No
typical ladder;

3. position hands at chest level, palms out; reach directly overhead, interlock O Yes O No
thumbs, extend arms fully upwards;

4, kneel on right knee, place left foot on floor with left knee bent (90 + 10)° and O Yes OO No
touch thumb of right hand to toe of left sheg;' repeat movement with alternative
posture, i.e. by kneeling on left knee and placing right foot on the floor with
knee bent at 90°;

5. extend arms fully in front of body, lock thumbs together, twist upper body O Yes O No
(90 % 10)° left and right;

6. stand with feet shoulder-width apart, arms at side; raise arms until they are O Yes [ No
parallel to the floor in.frent of the body; squat down as far as possible;

7. kneel as in movement%, with left arm hanging loosely at side, and raise arm O Yes O No
fully overhead; yépeat movement with alternative posture by alternating arms.

Where prot¢ction is prowided by an outer two piece suit, it shall be determined that an overlap bet\veen

the jacket and trousex§ shall always be retained when the practical performance test is condu

Upon compl
and therma
the manufaq

etion of the tests, comments provided by the test subject regarding movement restric

tarer.

cted.
tions

discomfort shall be documented. The comments shall be included in the report provided to

12
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(normative)

ISO 27065:2017(E)

Testing requirements for Levels C1, C2 and C3 protective clothing

Table B.1 — Testing requirements for Level C1, C2, and C3 protective clothing

Sub- Level
Performance test
clause Cc1 c2 c3
6.2 Material and seam Re-usable and limited-use | <40 % <5%
and penetration resist-
7.2 ance for Level C1 and
material for Level C2
(IS0 22608)b
6.3 Material repellency  |Re-usable and limited-use 280 %
(ISO 22608:2004
Method A)
6.4 Material and seam Re-usable and limited-use <1 pg/cm?
Matdrial and |resistance to permea-
73 tion (ISO 19918)
& Sepm
Reatlirements 6.5 Tensile strength Re-usable 2180 N 2180 N 2180 N
yi
a (IS0 13934-1) Limited-use 30 N 30 N >30 N
6.6 Tear resistance Re-usable and limited-use 210N 210 N 210N
(IS0 9073-4 or
ISO 13937-3 as appli-
cable)
6.7 Puncture resistance |Re-usable and limited-use =210 N 210N 210N
(IS0 13996)2
74 Seam tensilestrength |Re-usable 2180 N 2180 N 2180 N
(IS0 1393532) Limited-use 230 N 230 N >30 N
8.1 Practical performance | Re-usable and limited-use Pass Pass Pass
tesD(Annex A)
Whole 8.3.1~|Fow-level spray test |Re-usable and limited-use <3x
Protgctive (IS0 17491-4:2008, calibrated
Clothing Method A) stain area
ReqirementNg 3 - High-level spray test |Re-usable and limited-use <3x
(IS0 17491-4:2008, calibrated
Method B) stain area

a

o 4 et H 4 dait dtlo £ loall + 1o £ 1 L3 43 L L)
e Tare T eststante s ot ranaator y aira areT Cror eSirar ot o e uSCaTOT CrasSSTICation (SO0~

b Specify method used (Method A or B).
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Annex C
(informative)

Selection of test chemical for penetration tests

Annex C describes the important properties of a test chemical, and why Prowl® 3.3 EC was chosen
as the test chemical. The test chemical chosen for the penetration tests is the result of a multifaceted

selection pr
pesticide pe
to select teq
penetration
types of for
analysis me
percent pen

(EC) and sdluble (liquid) concentrates (SL), both of which have a small partiele’size. The EC ar

concentrate
5% and 2,5
viscosity an

For the stud
fabrics. Ana
Prowl® 3.3

fabric finisH
analysis and
comparison
Analysis of {
similar to, d
EC and two
Thirty-seve
general, the
than for thd
Prowl® 3.3

for testing
the future, 4
one formulg
65 formulat

developed and validated, it will replace 5 % Prowl® 3.3 EC as the test chemical representative d

worst case

ocess. Pesticide formulation chemists were consulted to identify key factors that

netration through fabrics. Tests were then conducted using different types of forniula

t chemicals that would be representative of the formulation(s) with the highest-pest
One of the first studies conducted was to measure pesticide penetration Wwith diffi

thod)[4]. That study concluded that formulations with small particle size have the hi
etration. Therefore, an additional study was conducted using emulsifiable concent

5 were diluted with distilled water to different levels of concentration (typically 1
% a.i.), allowing for comparison of pesticide penetration of the’formulation with diff
d surface tension (the two properties change when the concentrates are diluted).

y, Method A was used to measure percent penetratioh, through six woven and nonw
ysis of variance showed that formulation chemistry had a significant impact on penetrs
EC showed the highest penetration values across @ll fibre types, fabric constructions
les. Those results, combined with desirable characteristics such as colour and ea
shipment, were used to select 5 % Prowl® 3.3°EC as the reference liquid. Dunnett’s mu
5 test was used to compare the test chemicals and 5 % Prowl® 3.3 EC for all six fal
he data indicates that, in general, mean(percent penetration of 5 % Prowl® 3.3 EC is ¢

additional formulations, 5 % Rouniddp® and 2 % ready-mixed glyphosate with surfag
h woven fabrics with and without repellent finish were tested with each formulatid
formulations behaved similaxly; with percent penetration for Prowl® 3.3 EC slightly h
other two formulations.As there was no major difference in percent penetration af
F.C represented the formulation types with the highest penetration, there was no rati
vith multiple formulations. See References [5] and [6] for further details of the stug
dditional formulations can be added if data supports the need for testing with more
tion. A surrogate test chemical will be developed based on tests conducted in 2016
ions representative of commonly used pesticide formulation types. Once a surrogs

cenario.

ffect

ions
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mulations using ISO 22608:2004, Method A (gravimetric method) and Methied B (chejnical
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0 %,
brent
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r higher than, other test chemicals..Further testing was conducted using 5 % Prowl® 3.3
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