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Foreword 


This document (EN 149:2001+A1:2009) has been prepared by Technical Committee CEN/TC 79 
"Respiratory protective devices", the secretariat of which is held by DIN. 


This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by November 2009, and conflicting national standards 
shall be withdrawn at the latest by November 2009. 


This European Standard supersedes !EN 149:2001". 


This European Standard was approved by CEN on 8 March 2001 and includes Corrigendum 1 issued by 
CEN on 24 July 2002 and Amendment 1 approved by CEN on 26 March 2009. 


The start and finish of text introduced or altered by amendment is indicated in the text by tags !". 


The modifications of the related CEN Corrigendum have been implemented at the appropriate places in 
the text and are indicated by the tags ˜ ™. 


This European Standard has been prepared under a mandate given to CEN by the European 
Commission and the European Free Trade Association, and supports essential requirements of EU 
Directive(s). 


For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this 
standard. 


Annex A is informative. 
 
According to the CEN/CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Cyprus, 
Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, 
Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, 
Slovenia, Spain, Sweden, Switzerland and the United Kingdom. 


 


Introduction 


A given respiratory protective device can only be approved when the individual components satisfy the 
requirements of the test specification which may be a complete standard or part of a standard, and 
practical performance tests have been carried out successfully on complete apparatus where specified 
in the appropriate standard. If for any reason a complete apparatus is not tested then simulation of the 
apparatus is permitted provided the respiratory characteristics and weight distribution are similar to 
those of the complete apparatus. 


1  Scope 


This European Standard specifies minimum requirements for filtering half masks as respiratory 
protective devices to protect against particles except for escape purposes. 


Laboratory and practical performance tests are included for the assessment of compliance with the 
requirements. 
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2 Normative references 


!The following referenced documents are indispensable for the application of this document. For 
dated references, only the edition cited applies. For undated references, the latest edition of the 
referenced document (including any amendments) applies." 


EN 132, Respiratory protective devices - Definitions of terms and pictograms 


EN 134, Respiratory protective devices - Nomenclature of components 


EN 143, Respiratory protective devices - Particle filters - Requirements, testing, marking 


!EN 13274-7, Respiratory protective devices – Methods of test – Part 7: Determination of particle filter 
penetration" 


ISO 6941, Textile fabrics - Burning behaviour - Measurement of flame spread properties of vertically 
oriented specimens 


3 Terms and definitions 


For the purposes of this European Standard the definitions given in EN 132 and the nomenclature given 
in EN 134 apply !together with the following: 


3.1 
re-useable particle filtering half mask 
particle filtering half mask intended to be used for more than a single shift" 


4  Description 


A particle filtering half mask covers the nose and mouth and the chin and may have inhalation and/or 
exhalation valve(s). The half mask consists entirely or substantially of filter material or comprises a 
facepiece in which the main filter(s) form an inseparable part of the device. 


It is intended to provide adequate sealing on the face of the wearer against the ambient atmosphere, 
when the skin is dry or moist and when the head is moved. 


Air enters the particle filtering half mask and passes directly to the nose and mouth area of the 
facepiece or, via an inhalation valve(s) if fitted. The exhaled air flows through the filter material and/or an 
exhalation valve (if fitted) directly to the ambient atmosphere. 


These devices are designed to protect against both solid and liquid aerosols. 


5  Classification 


Particle filtering half masks are classified according to their filtering efficiency and their maximum total 
inward leakage. There are three classes of devices: 


FFP1, FFP2 and FFP3. 


The protection provided by an FFP2 - or FFP3 - device includes that provided by the device of lower 
class or classes. 


!In addition, particle filtering half masks are classified as single shift use only or as re-usable (more 
than one shift)." 
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6  Designation 


Particle filtering half masks meeting the requirements of this European Standard shall be designated in 
the following manner: 


!Particle filtering half mask EN 149, year of publication, classification, option (where "D" is an option 
for a non re-useable particle filtering half mask and mandatory for re-useable particle filtering half 
mask)." 


!EXAMPLE Particle filtering half mask EN 149:2001 FFP1 NR D " 


7  Requirements 


7.1 General 


In all tests all test samples shall meet the requirements. 


7.2 Nominal values and tolerances 


Unless otherwise specified, the values stated in this European Standard are expressed as nominal 
values. Except for temperature limits, values which are not stated as maxima or minima shall be 
subject to a tolerance of ± 5 %. Unless otherwise specified, the ambient temperature for testing shall 
be (16 - 32) °C, and the temperature limits shall be subject to an accuracy of ± 1 °C. 


7.3 Visual inspection 


The visual inspection shall also include the marking and the information supplied by the manufacturer. 


 
7.4 Packaging 


Particle filtering half masks shall be offered for sale packaged in such a way that they are protected 
against mechanical damage and contamination before use. 


Testing shall be done in accordance with 8.2. 


7.5 Material 


Materials used shall be suitable to withstand handling and wear over the period for which the particle 
filtering half mask is designed to be used. 


After undergoing the conditioning described in 8.3.1 none of the particle filtering half masks shall have 
suffered mechanical failure of the facepiece or straps. 


Three particle filtering half masks shall be tested. 


When conditioned in accordance with 8.3.1 and 8.3.2 the particle filtering half mask shall not collapse. 


Any material from the filter media released by the air flow through the filter shall not constitute a hazard 
or nuisance for the wearer. 


Testing shall be done in accordance with 8.2. 


7.6 Cleaning and disinfecting 


!If the particle filtering half mask is designed to be re-usable, the materials used shall withstand the 
cleaning and disinfecting agents and procedures to be specified by the manufacturer." 
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Testing shall be done in accordance with 8.4 and 8.5. 


!With reference to 7.9.2, after cleaning and disinfecting the re-usable particle filtering half mask shall 
satisfy the penetration requirement of the relevant class. 


Testing shall be done in accordance with 8.11." 


7.7 Practical performance 


The particle filtering half mask shall undergo practical performance tests under realistic conditions. 
These general tests serve the purpose of checking the equipment for imperfections that cannot be 
determined by the tests described elsewhere in this standard. 


Where practical performance tests show the apparatus has imperfections related to wearer's 
acceptance, the test house shall provide full details of those parts of the practical performance tests 
which revealed these imperfections. 


Testing shall be done in accordance with 8.4. 


7.8 Finish of parts 


Parts of the device likely to come into contact with the wearer shall have no sharp edges or burrs. 


Testing shall be done in accordance with 8.2. 


7.9 Leakage 


7.9.1 Total inward leakage 


The laboratory tests shall indicate that the particle filtering half mask can be used by the wearer to 
protect with high probability against the potential hazard to be expected. 


The total inward leakage consists of three components: face seal leakage, exhalation valve leakage (if 
exhalation valve fitted) and filter penetration. 


For particle filtering half masks fitted in accordance with the manufacturer’s information, at least 46 out 
of the 50 individual exercise results (i.e. 10 subjects x 5 exercises) for total inward leakage shall be not 
greater than 


25 % for FFP1 


11 % for FFP2 


5 % for FFP3 


and, in addition, at least 8 out of the 10 individual wearer arithmetic means for the total inward leakage 
shall be not greater than 


22 % for FFP1 


8 % for FFP2 


2 % for FFP3. 


Testing shall be done in accordance with 8.5. 
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7.9.2 Penetration of filter material 


The penetration of the filter of the particle filtering half mask shall meet the requirements of Table 1. 


Table 1 — Penetration of filter material 


Classification !Maximum penetration of test aerosol" 
 Sodium chloride test 95 l/min Paraffin oil test 95 l/min 
 % % 
 max. max. 
FFP1 20 20 
FFP2 6 6 
FFP3 1 1 
 


!A total of 9 samples of particle filtering half masks shall be tested for each aerosol. 


Testing in accordance with 8.11 using the Penetration test according to EN 13274-7, shall be performed 
on: 
 
- 3 samples as received; 


- 3 samples after the simulated wearing treatment described in 8.3.1. 


Testing in accordance with 8.11 using the Exposure test with a specified mass of test aerosol of 120 mg, 
and for particle filtering devices claimed to be re-usable additionally the Storage test, according to 
EN 13274-7, shall be performed: 


- for non-re-usable devices on: 


- 3 samples after the test for mechanical strength in accordance with 8.3.3 followed by temperature 
conditioning in accordance with 8.3.2. 


- for re-usable devices on: 


- 3 samples after the test for mechanical strength in accordance with 8.3.3 followed by temperature 
conditioning in accordance with 8.3.2. and followed by one cleaning and disinfecting cycle according 
to the manufacturer's instruction." 


7.10 Compatibility with skin 


Materials that may come into contact with the wearer’s skin shall not be known to be likely to cause 
irritation or any other adverse effect to health. 


Testing shall be done in accordance with 8.4 and 8.5. 


7.11 Flammability 


The material used shall not present a danger for the wearer and shall not be of highly flammable nature. 


When tested, the particle filtering half mask shall not burn or not to continue to burn for more than 5 s 
after removal from the flame. 


The particle filtering half mask does not have to be usable after the test. 


Testing shall be done in accordance with 8.6. 
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7.12 Carbon dioxide content of the inhalation air 


The carbon dioxide content of the inhalation air (dead space) shall not exceed an average of 1,0 % (by 
volume). 


Testing shall be done in accordance with 8.7. 


7.13 Head harness 


The head harness shall be designed so that the particle filtering half mask can be donned and removed 
easily. 


The head harness shall be adjustable or self-adjusting and shall be sufficiently robust to hold the particle 
filtering half mask firmly in position and be capable of maintaining total inward leakage requirements for 
the device. 


Testing shall be done in accordance with 8.4 and 8.5. 


7.14 Field of vision 


The field of vision is acceptable if determined so in practical performance tests. 


Testing shall be done in accordance with 8.4. 


7.15 Exhalation valve(s) 


A particle filtering half mask may have one or more exhalation valve(s), which shall function correctly in 
all orientations. 


Testing shall be done in accordance with 8.2 and 8.9.1. 


If an exhalation valve is provided it shall be protected against or be resistant to dirt and mechanical 
damage and may be shrouded or may include any other device that may be necessary for the particle 
filtering half mask to comply with 7.9. 


Testing shall be done in accordance with 8.2. 


Exhalation valve(s), if fitted, shall continue to operate correctly after a continuous exhalation flow of 
300 l/min over a period of 30 s. 


Testing shall be done in accordance with 8.3.4. 


When the exhalation valve housing is attached to the faceblank, it shall withstand axially a tensile force 
of 10 N applied for 10 s. 


Testing shall be done in accordance with 8.8. 


7.16 Breathing resistance 


The breathing resistances apply to valved and valveless particle filtering half masks and shall meet the 
requirements of Table 2. 


Testing shall be done in accordance with 8.9. 
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Table 2 — Breathing resistance 


Classification Maximum permitted resistance (mbar) 


 inhalation exhalation 


 30 l/min 95 l/min 160 l/min 


FFP1 0,6 2,1 3,0 


FFP2 0,7 2,4 3,0 


FFP3 1,0 3,0 3,0 


 


7.17 Clogging 


7.17.1 General 


!For single shift use devices, the clogging test is an optional test. For re-usable devices the test is 
mandatory." 


Devices designed to be resistant to clogging, shown by a slow increase of breathing resistance when 
loaded with dust, shall be subjected to the treatment described in 8.10. 


The specified breathing resistances shall not be exceeded before the required dust load of 833 mg•h/m3 
is reached. 


7.17.2 Breathing resistance 


7.17.2.1 Valved particle filtering half masks 


After clogging the inhalation resistances shall not exceed 


⎯ FFP1: 4 mbar 


⎯ FFP2: 5 mbar 


⎯ FFP3: 7 mbar 


at 95 l/min continuous flow; 


The exhalation resistance shall not exceed 3 mbar at 160 l/min continuous flow. 


Testing shall be done in accordance with 8.9. 


7.17.2.2 Valveless particle filtering half masks 


After clogging the inhalation and exhalation resistances shall not exceed 


⎯ FFP1: 3 mbar 


⎯ FFP2: 4 mbar 


⎯ FFP3: 5 mbar 


at 95 l/min continuous flow. 


Testing shall be done in accordance with 8.9. 
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7.17.3 !!!!Penetration of filter material 


All types (valved and valveless) of particle filtering half masks claimed to meet the clogging requirement 
shall also meet the requirements given in 7.9.2, for the Penetration test according to EN 13274-7, after 
the clogging treatment. 


Testing shall be done in accordance with 8.11 using EN 13274-7" 


7.18 Demountable parts 


All demountable parts (if fitted) shall be readily connected and secured, where possible by hand. 


Testing shall be done in accordance with 8.2. 


8 Testing 


8.1 General 


If no special measuring devices and methods are specified, commonly used devices and methods shall 
be used. 


NOTE For a summary of testing, see Table 4. 


Before performing tests involving human subjects account should be taken of any national regulations 
concerning the medical history, examination or supervision of the test subjects. 


8.2 Visual inspection 


The visual inspection is carried out where appropriate by the test house prior to laboratory or practical 
performance tests. 


8.3 Conditioning 


8.3.1 Simulated wearing treatment 


Conditioning by simulated wearing treatment shall be carried out by the following process. 


A breathing machine is adjusted to 25 cycles/min and 2,0 l/stroke. The particle filtering half mask is 
mounted on a Sheffield dummy head. For testing, a saturator is incorporated in the exhalation line 
between the breathing machine and the dummy head, the saturator being set at a temperature in 
excess of 37 °C to allow for the cooling of the air before it reaches the mouth of the dummy head. The 
air shall be saturated at (37  ± 2) °C at the mouth of the dummy head. In order to prevent excess water 
spilling out of the dummy’s mouth and contaminating the particle filtering half mask the head shall be 
inclined so that the water runs away from the mouth and is collected in a trap. 


The breathing machine is brought into operation, the saturator switched on and the apparatus allowed to 
stabilize. The particle filtering half mask under test shall then be mounted on the dummy head. During 
the test time at approximately 20 min intervals the particle filtering half mask shall be completely 
removed from the dummy head and refitted such that during the test period it is fitted ten times to the 
dummy head. 


8.3.2 Temperature conditioning 


Expose the particle filtering half masks to the following thermal cycle: 


a) for 24 h to a dry atmosphere of (70  ± 3) °C; 
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b) for 24 h to a temperature of (-30  ± 3) °C; 


and allow to return to room temperature for at least 4 h between exposures and prior to subsequent 
testing. 


The conditioning shall be carried out in a manner which ensures that no thermal shock occurs. 


8.3.3 Mechanical strength 


Conditioning shall be done in accordance with EN 143. 


8.3.4 Flow conditioning 


A total of 3 valved particle filtering half masks shall be tested, one as received and two temperature conditioned in 
accordance with 8.3.2. 


 
8.4 Practical performance 


8.4.1 General 


A total of 2 particle filtering half masks shall be tested: both as received. 


All tests shall be carried out by two test subjects at ambient temperature and the test temperature and 
humidity shall be recorded. 


Prior to the test there shall be an examination to assure that the particle filtering half mask is in good 
working condition and that it can be used without hazard. 


Examination shall be done in accordance with 8.2. 


For the test, persons shall be selected who are familiar with using such or similar equipment. 


During the tests the particle filtering half mask shall be subjectively assessed by the wearer and after the 
test, comments on the following shall be recorded: 


a) head harness comfort; 


b) security of fastenings; 


c) field of vision; 


d) any other comments reported by the wearer on request. 


8.4.2 Walking test 


The subjects wearing normal working clothes and wearing the particle filtering half mask shall walk at a 
regular rate of 6 km/h on a level course. The test shall be continuous, without removal of the particle 
filtering half mask, for a period of 10 min. 


8.4.3 Work simulation test 


The particle filtering half mask shall be tested under conditions which can be expected during normal 
use. During this test the following activities shall be carried out in simulation of the practical use of the 
particle filtering half mask. The test shall be completed within a total working time of 20 min. 


The sequence of activities is at the discretion of the test house. The individual activities shall be 
arranged so that sufficient time is left for the comments prescribed. 


a) walking on the level with headroom of (1,3  ± 0,2) m for 5 min; 
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b) crawling on the level with headroom of (0,70  ± 0,05) m for 5 min; 


c) filling a small basket (see Figure 1, approximate volume = 8 l) with chippings or other suitable 
material from a hopper which stands 1,5 m high and has an opening at the bottom to allow the 
contents to be shovelled out and a further opening at the top where the basket full of chippings is 
returned. 


The subject shall stoop or kneel as he wishes and fill the basket with chippings. He shall then lift the 
basket and empty the contents back into the hopper. This shall be done 20 times in 10 min. 


8.5 Leakage 


8.5.1 General test procedure 


8.5.1.1 Total inward leakage 


A total of 10 test specimens shall be tested: 5 as received and 5 after temperature conditioning in 
accordance with 8.3.2. 


The total inward leakage shall be tested using sodium chloride aerosol. 


Prior to the test there shall be an examination to ensure that the particle filtering half mask is in good 
working condition and that it can be used without hazard.  


Examination shall be done in accordance with 8.2. 


For the test, persons shall be selected who are familiar with using such or similar equipment. 


A panel of ten clean-shaven persons (without beards or sideburns) shall be selected covering the 
spectrum of facial characteristics of typical users (excluding significant abnormalities). It is to be 
expected that exceptionally some persons cannot be satisfactorily fitted with a particle filtering half 
mask. Such exceptional subjects shall not be used for testing particle filtering half masks. 


In the test report the faces of the ten test subjects shall be described (for information only) by the four 
facial dimensions (in mm) illustrated in Figure 2. 


8.5.1.2 Test equipment 


The test atmosphere shall preferably enter the top of the enclosure through a flow distributor, and be 
directed downwards over the head of the test subject at a minimum flow rate of 0,12 m/s. The 
concentration of the test agent inside the effective working volume shall be checked to be 
homogeneous. The flow rate should be measured close to the subject’s head. 


A level treadmill is required capable of working at 6 km/h. 


8.5.1.3 Test procedure 


Ask the test subjects to read the manufacturer’s fitting information and if more than one size of particle 
filtering half mask is manufactured, ask the test subject to select the size deemed by him to be the most 
appropriate. If necessary the test supervisor shall show the test subjects how to fit the particle filtering 
half mask correctly in accordance with the fitting information. 


Inform the test subjects that if they wish to adjust the particle filtering half mask during the test they may 
do so. However if this is done, repeat the relevant section of the test, having allowed the system to re-
settle. 


The test subjects shall have no indication of the results as the test proceeds. 
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After fitting the particle filtering half mask, ask each test subject ‘Does the mask fit?’. If the answer is 
‘Yes’, continue the test. If the answer is ‘No’, take the test subject off the panel, report the fact and 
replace with another test subject. 


The test sequence shall be as follows: 


a) Ensure the test atmosphere is OFF. 


b) Place the test subject in the enclosure. Connect up the facepiece sampling probe. Have the test 
subject walk at 6 km/h for 2 min. Measure the test agent concentration inside the particle filtering 
half mask to establish the background level. 


c) Obtain a stable reading. 


d) Turn the test atmosphere ON. 


e) The subject shall continue to walk for a further 2 min or until the test atmosphere has stabilized. 


f) Whilst still walking the subject shall perform the following exercises: 


1) walking for 2 min without head movement or talking; 


2) turning head from side to side (approx. 15 times), as if inspecting the walls of a tunnel 
for 2 min; 


3) moving the head up and down (approx. 15 times), as if inspecting the roof and floor for 
2 min; 


4) reciting the alphabet or an agreed text out loud as if communicating with a colleague 
for 2 min; 


5) walking for 2 min without head movement or talking. 


g) Record 


1) enclosure concentration; 


2) the leakage over each exercise period. 


h) Turn off the test atmosphere and when the test agent has cleared from the enclosure remove the 
subject. 


After each test, replace the particle filtering half mask by a new sample. 


8.5.2 Method 


8.5.2.1 Principle 


The subject wearing the particle filtering half mask under test walks on a treadmill over which is an 
enclosure. 


Through this enclosure flows a constant concentration of NaCl aerosol. The air inside the particle 
filtering half mask is sampled and analysed during the inhalation phase of the respiratory cycle to 
determine the NaCl content. The sample is extracted by punching a hole in the particle filtering half 
mask and inserting a probe through which the sample is drawn. The pressure variation inside the 
particle filtering half mask is used to actuate a change-over valve so that inhaled air only is sampled. A 
second probe is inserted for this purpose. 
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8.5.2.2 Test equipment (see Figure 3) 


8.5.2.2.1 Aerosol generator 


The NaCl aerosol shall be generated from a 2 % solution of reagent grade NaCl in distilled water. An 
atomizer equivalent to the type described should be used (see Figure 4). This requires an air flow rate of 
100 l/min at a pressure of 7 bar. The atomizer and its housing shall be fitted into a duct through which a 
constant flow of air is maintained. It may be necessary to heat or dehumidify the air in order to obtain 
complete drying of the aerosol particles. 


8.5.2.2.2 Test agent 


The mean NaCl concentration within the enclosure shall be (8 ± 4) mg/m3 and the variation throughout 
the effective working volume shall be not more than 10 %. The particle size distribution shall be 0,02 μm 
to 2 μm equivalent aerodynamic diameter with a mass median diameter of 0,6 μm. 


8.5.2.2.3 Flame photometer 


A flame photometer shall be used to measure the concentration of NaCl inside the particle filtering half 
mask. Essential performance characteristics for a suitable instrument are: 


a) It should be a flame photometer specifically designed for the direct analysis of NaCl aerosol; 


b) It should be capable of measuring concentrations of NaCl aerosol between 15 mg/m3 and 5 ng/m3; 


c) The total aerosol sample required by the photometer should not be greater than 15 l/min; 


d) The response time of the photometer, excluding the sampling system, should not be greater than 
500 ms; 


e) It is necessary to reduce the response to other elements, particularly carbon, the concentration of 
which will vary during the breathing cycle. This will be achieved by ensuring that the band pass width 
of the interference filter is no greater than 3 nm and that all necessary side-band filters are included. 


8.5.2.2.4 Sample selector 


A system is required which will switch the sample to the photometer only during the inhalation phase of 
the respiratory cycle. During the exhalation phase clean air shall be fed to the photometer. The essential 
elements of such a system are: 


a) An electrically operated valve with a response time of the order of 100 ms. The valve should have 
the minimum possible dead space compatible with straight-through, unrestricted flow when open; 


b) A pressure sensor which is capable of detecting a minimum pressure change of approx. 0,05 mbar 
and which can be connected to a probe inserted in the cavity of the particle filtering half mask. The 
sensor shall have an adjustable threshold and be capable of differential signalling when the 
threshold is crossed in either direction. The sensor shall work reliably when subjected to the 
accelerations produced by the head movements of the subject; 


c) An interfacing system to actuate the valve in response to a signal from the pressure sensor; 


d) timing device to record the proportion of the total respiratory cycle during which sampling took place. 


8.5.2.2.5 Sampling probe 


The probe shall be fitted securely in an airtight manner to the particle filtering half mask as near as 
possible to the centre line of the particle filtering half mask. A multiple hole sampling probe is strongly 
recommended. 
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Measures shall be taken to prevent the influence of condensation in the sampling probe on the 
measurement (by supplying dry air). Figure 5 shows a design that has been found suitable. The probe is 
adjusted so that it just touches the wearer’s lips. 


Care shall be taken to ensure that the probe does not disturb the normal fit or shape of the mask. 


8.5.2.2.6 Sample pump 


If no pump is incorporated into the photometer an adjustable flow pump is used to withdraw an air 
sample from the particle filtering half mask under test. This pump is so adjusted as to withdraw a 
constant flow of 1 l/min from the sample probe. Dependent on the type of photometer it may be 
necessary to dilute the sample with clean air. 


8.5.2.2.7 Sampling of enclosure concentration 


The enclosure aerosol concentration is monitored during the tests using a separate sampling system, to 
avoid contamination of the particle filtering half mask sampling lines. It is preferable to use a separate 
flame photometer for this purpose. 


If a second photometer is not available, sampling of the enclosure concentration using a separate 
sampling system and the same photometer may be made. However, time will then be required to allow 
the photometer to return to a clean background. 


8.5.2.2.8 Pressure detection probe 


A second probe is fitted near to the sample probe and is connected to the pressure sensor. 


8.5.2.3 Expression of results 


The leakage P shall be calculated from measurements made over the last 100 s of each of the exercise 
periods to avoid carry over of results from one exercise to the other. 
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where 


C1 is the challenge concentration 


C2 is the measured mean concentration in the breathing zone of the test subject 


tIN is the total duration of inhalation 


tEX is the total duration of exhalation 


Measurement of C2 is preferably made using an integrating recorder. 


8.6 Flammability 


A total of four particle filtering half masks shall be tested: two in the state as received and two after 
temperature conditioning in accordance with 8.3.2. 


The single burner test is carried out according to the following procedure. 


The facepiece is put on a metallic dummy head which is motorized such that it describes a horizontal 
circle with a linear speed, measured at the tip of the nose, of (60 ± 5) mm/s. 


The head is arranged to pass over a propane burner the position of which can be adjusted. By means of 
a suitable gauge, the distance between the top of the burner, and the lowest part of the facepiece (when 
positioned directly over the burner) shall be set to (20 ± 2) mm. 
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A burner described in ISO 6941 has been found suitable. 


With the head turned away from the area adjacent to the burner, the propane gas is turned on, the 
pressure adjusted to between 0,2 bar and 0,3 bar and the gas ignited. By means of a needle valve and 
fine adjustments to the supply pressure, the flame heigt shall be set to (40 ± 4) mm. This is measured 
with a suitable gauge. The temperature of the flame measured at a height of (20 ± 2) mm above the 
burner tip by means of a 1,5 mm diameter mineral insulated thermocouple probe, shall be (800 ± 50) °C. 


Failure to meet the temperature requirement indicates that a fault such as a partially blocked burner 
exists. This shall be rectified before testing. 


The head is set in motion and the effect of passing the facepiece once through the flame shall be noted. 


The test shall be repeated to enable an assessment to be made of all materials on the exterior of the 
device. Any one component shall be passed through the flame once only. 


8.7 Carbon dioxide content of the inhalation air 


A total of 3 particle filtering half masks shall be tested: all 3 as received. 


The apparatus consists essentially of a breathing machine with solenoid valves controlled by the 
breathing machine, a connector, a CO2 flowmeter and a CO2 analyser. 


The apparatus subjects the particle filtering half mask to a respiration cycle by the breathing machine. 


For this test the particle filtering half mask shall be fitted securely in a leak-tight manner but without 
deformation to a Sheffield dummy head (see Figure 6). 


Air shall be supplied to it from a breathing machine adjusted to 25 cycles/min and 2,0 l/stroke and the 
exhaled air shall have a carbon dioxide content of 5 % by volume. 


A typical test arrangement is shown in Figure 7. 


If the design of the test equipment causes a CO2 build-up a CO2 absorber shall be used in the inhalation 
branch between solenoid valve and breathing machine. 


The CO2 is fed into the breathing machine via a control valve, a flowmeter, a compensating bag and two 
non-return valves. 


Immediately before the solenoid valve a small quantity of exhaled air is preferably continuously 
withdrawn through a sampling line and then fed into the exhaled air via a CO2 analyser. 


To measure the CO2 content of the inhaled air, 5 % of the stroke volume of the inhalation phase of the 
breathing machine is drawn off at the marked place by an auxiliary lung and fed to a CO2 analyser. The 
total dead space of the gas path (excluding the breathing machine) of the test installation should not 
exceed 2000 ml. 


Measure the carbon dioxide content of the inhaled air and record continuously. 


Test conditions are ambient atmospheric conditions. 


The ambient carbon dioxide level is measured 1 m in front of and level with the tips of the nose of the 
dummy head. The ambient level is measured once a stabilized level for carbon dioxide in the inhalation 
air has been attained. Alternatively, the ambient level of carbon dioxide may be measured at the 
sampling tube with the carbon dioxide supply turned off. Results are deemed acceptable only if the 
measured value of the ambient level of carbon dioxide is less than 0,1 %. 
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The laboratory ambient carbon dioxide level shall be subtracted from the measured value. 


The air flow from the front shall be 0,5 m/s. 


For test arrangement see Figure 8. 


The test shall be performed until a constant carbon dioxide content in the inhalation air is achieved. 


8.8 Strength of attachment of exhalation valve housing 


A total of three particle filtering half masks shall be tested: one as received, one temperature 
conditioned in accordance with 8.3.2 and one after the test described for mechanical strength in EN 143. 


Mount the particle filtering half mask securely to a fixture as shown in Figure 9. Apply an axial tensile 
force of 10 N to the valve (housing) for 10 s, and note the results. 


8.9 Breathing Resistance 


8.9.1 Test samples and fixture 


8.9.1.1 ˜̃̃̃Valveless particle filtering half masks™™™™ 
A total of 9 ˜valveless particle filtering™ half masks shall be tested: 
3 as received, 3 after temperature conditioning in accordance with 8.3.2 and 3 after the test for 
simulated wearing in accordance with 8.3.1 
 


8.9.1.2 ˜̃̃̃Valved particle filtering half masks™™™™ 
A total of 12 valved particle filtering half masks shall be tested: 3 as received, 3 after temperature 
conditioning in accordance with 8.3.2, 3 after the test for simulated wearing in accordance with 8.3.1and 
3 after the flow conditioning in accordance with 8.3.4. 


The particle filtering half mask shall be fitted securely in a leaktight manner but without deformation on 
the Sheffield dummy head. 


The flow rate at which the resistance is measured shall be corrected to 23oC and 1 bar absolute. 


8.9.2 Exhalation resistance 


Seal the particle filtering half mask on the Sheffield dummy head. Measure the exhalation resistance at 
the opening for mouth of the dummy head using the adapter shown in Figure 6 and a breathing machine 
adjusted to 25 cycles/min and 2.0 l/stroke or a continous flow 160 l/min. Use a suitable pressure 
transducer.  


Measure the exhalation resistance with the dummy head successively placed in 5 defined positions: 


- facing directly ahead 


- facing vertically upwards 


- facing vertically downwards 


- lying on the left side 


- lying on the right side 


8.9.3 Inhalation resistance 


Test the inhalation resistance at 30 l/min and 95 l/min continuous flow. 
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8.10 Clogging 


8.10.1 Principle 


The test aerosol shall be dolomite. A total of 3 particle filtering half masks shall be tested: 1 as received 
and 2 after temperature conditioning in accordance with 8.3.2. 


The test consists of subjecting the particle filtering half mask to a sinusoidal breathing simulation, whilst 
the sample is surrounded by a known concentration of dolomite dust in air. Following the exposure, the 
breathing resistance and the filter penetration of the sample particle filtering half mask are measured. 


8.10.2 Test equipment 


A scheme of a typical apparatus is given in Figure 10. The working area of the test chamber has a 
suggested square section of 650 mm × 650 mm. 


The breathing machine has a displacement of 2,0 l/stroke. The exhaled air shall pass a humidifier in the 
exhaled air circuit, such that the exhaled air temperature, measured at the position of the sample particle 
filtering half mask is (37 ± 2) °C and 95 % R.H. minimum. 


8.10.3 Test conditions 


⎯ Dust: DRB 4/15 dolomite 


The size distribution of dolomite dust is given in Table 3. 


Table 3 — Size distribution of dolomite dust 


Coulter counter Sedimentation analysis 


Size (equivalent 
spherical 


% Number particles Size (Stokes 
diameter) 


% weight oversize 


diameter) oversize   


    


μm  μm  


0,7 100 1 99,5 


1 80 2 97,5 


2 30 3 95 


3 17 5 85 


5 7 8 70 


  10 50 


9 2 12 26 


  14 10 


12 1 18 1 
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The particle size distribution of the airborne dust at the working area of the dust chamber is given in 
Figure 11. 


This characteristic is an essential parameter, which shall be verified especially if the geometry of the test 
chamber is somewhat different from the model described as follows: 


⎯ Continuous flow through the dust chamber: 60 m3/h, linear velocity 4 cm/s; 


⎯ Sinusoidal flow through the particle filtering half mask is delivered by a breathing machine adjusted 
to 15 cycles/min and 2,0 l/stroke; the exhaled air shall be saturated in humidity; 


⎯ Concentration of the dust: (400 ± 100) mg/m3; 


⎯ Temperature of the air: (23 ± 2) °C; 


⎯ Relative humidity of the air: (45 ± 15) %; 


⎯ Testing time: Until the product of measured dust concentration and exposure time is 833 mg•h/m3 or 
until: 


1) for valved particle filtering half masks the peak inhalation resistance (corresponding to 
a continuous flow of 95 l/min) has reached 4 mbar for class FFP1 or 5 mbar for class 
FFP2 or 7 mbar for class FFP3, or until the peak exhalation resistance has reached a 
1,8 mbar (corresponding to 3 mbar at a continuous flow of 160 l/min); 


2) for valveless particle filtering half masks the peak inhalation or the peak exhalation 
resistance has reached 3 mbar for class FFP1 or 4 mbar for class FFP2 or 5 mbar for 
class FFP3. 


NOTE 833 mg•h/m3 corresponds to inhaling a total volume of air laden with 1,5 g of dust. This is represented for example 
by a dust concentration of 400 mg/m3 and an exposure time of 125 min. Because of the dust losses on exhalation, the 
cumulative weight of dust collected on the particle filtering half mask will probably be less than 1,5 g. For this reason there is no 
purpose in weighing the sample particle filtering half mask. 


8.10.4 Test procedure 


Convey dust from the distributor to the dust chamber where it is dispersed into the air stream of 60 m3/h. 


Fit the sample particle filtering half mask in a leaktight manner to a dummy head or a suitable filter 
holder located in the dust chamber. Connect the breathing machine and humidifier to the sample and 
operate for the specified testing time. 


The concentration of dust in the test chamber may be measured by drawing air at 2 l/min through a 
sampling probe equipped with a pre-weighed, high efficiency filter (open face, diameter 37 mm) located 
near the test sample, as shown in Figure 10. 


Calculate the dust concentration from the weight of dust collected, the flow rate through the filter and the 
time of collection. 


Other suitable means may be used. 


8.10.5 Assessment of clogging 


Following the exposure, measure the breathing resistance of the particle filtering half mask using clean 
air. Then measure the filter penetration in accordance with 8.11. 


8.11 !!!!Penetration of filter material 


The device shall be mounted in a leaktight manner on a suitable adaptor and subjected to the test(s), 
ensuring that components of the device that could affect filter penetration values such as valves and 
harness attachment points are exposed to the challenge aerosol. 
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Testing of penetration, exposure and storage shall be done in accordance with EN 13274-7." 


9 Marking 


9.1 Packaging 


The following information shall be clearly and durably marked on the smallest commercially available 
packaging or legible through it if the packaging is transparent. 


9.1.1   The name, trademark or other means of identification of the manufacturer or supplier. 


9.1.2   Type-identifying marking. 


9.1.3   !Classification 


The appropriate class (FFP1, FFP2 or FFP3) followed by a single space and then: 


"NR" if the particle filtering half mask is limited to single shift use only. Example: FFP3 NR, or 


"R" if the particle filtering half mask is re-usable. Example: FFP2 R D." 


9.1.4   The number and year of publication of this European Standard. 


9.1.5   At least the year of end of shelf life. The end of shelf life may be informed by a pictogram as 
shown in Figure 12a, where yyyy/mm indicates the year and month. 
 
9.1.6   The sentence ‘see information supplied by the manufacturer’, at least in the official language(s) 
of the country of destination, or by using the pictogram as shown in Figure 12b. 


9.1.7   The manufacturer’s recommended conditions of storage (at least the temperature and humidity) 
or equivalent pictogram, as shown in Figures 12c and 12d. 


9.1.8   The packaging of those particle filtering half masks passing the dolomite clogging test shall be 
additionally marked with the letter "D". !This letter shall follow the classification marking preceded by 
a single space. 


Example FFP2 R D" 


9.2 Particle filtering half mask 


Particle filtering half masks complying with this European Standard shall be clearly and durably marked 
with the following: 


9.2.1   The name, trademark or other means of identification of the manufacturer or supplier. 


9.2.2   Type-identifying marking. 


9.2.3   The number and year of publication of this European Standard. 


9.2.4    !Classification 


The appropriate class (FFP1, FFP2 or FFP3) followed by a single space and then: 


"NR" if the particle filtering half mask is limited to single shift use only. Example: FFP3 NR, or 
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"R" if the particle filtering half mask is re-usable. Example: FFP2 R D." 


9.2.5   !If appropriate the letter D (dolomite) in accordance with clogging performance. This letter shall 
follow the classification marking preceded by a single space (see 9.2.4). 


Examples FFP3 NR D, FFP2 R D" 


9.2.6   Sub-assemblies and components with considerable bearing on safety shall be marked so that 
they can be identified. 


10 Information to be supplied by the manufacturer 


10.1   Information supplied by the manufacturer shall accompany every smallest commercial available 
package. 


10.2   Information supplied by the manufacturer shall be at least in the official language(s) of the country 
of destination. 


10.3   The information supplied by the manufacturer shall contain all information necessary for trained 
and qualified persons on 


⎯ application/limitations; 


⎯ the meaning of any colour coding; 


⎯ checks prior to use; 


⎯ donning, fitting; 


⎯ use; 


⎯ maintenance (e.g. cleaning, disinfecting), if applicable; 


⎯ storage; 


⎯ the meaning of any symbols/pictograms used 


of the equipment. 


10.4   The information shall be clear and comprehensible. If helpful, illustrations, part numbers, marking 
shall be added. 


10.5   Warning shall be given against problems likely to be encountered, for example: 


⎯ fit of particle filtering half mask (check prior to use); 


⎯ it is unlikely that the requirements for leakage will be achieved if facial hair passes under the face 
seal; 


⎯ air quality (contaminants, oxygen deficiency); 


⎯ use of equipment in explosive atmosphere. 


10.6   The information shall provide recommendations as to when the particle filtering half mask shall be 
discarded. 


10.7 !For devices marked "NR", a warning shall be given that the particle filtering half mask shall 
not be used for more than one shift." 
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Figure 1 — Basket and hopper, chippings 
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Figure 2 — Facial dimensions 
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Key 


1 Atomizer   8 Manometer 
2 Pump   9 Photometer 
3 Change-over valve 10 Particle filtering half mask 
4 Filter 11 Treadmill 
5 Enclosure 12 Ducting and baffle 
6 Enclosure sample 13 Additional air 
7 Mask sample 14 Pulsed sampling interface 
 15 Exhaust 
 


Figure 3 — Typical apparatus used in the determination of inward leakage using sodium chloride 
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Dimensions in millimetres 


 


 


Key 


1 Nozzle 4 Bush 
2 Feed tube (salt solution) 5 Air tube (10,0 Outer Diameter) 
3 Sleeve  


Figure 4 — Typical assembly of atomizer 
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Dimensions in millimetres 
 


 


Key 


a) Clear material 
b) Drying air 
c) Drying air plus sample 
 


Figure 5 — Typical Sample probe 
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Dimensions in millimetres 


 


 


 


 


Key 
1 to manometer 
2 dummy head 
3 to breathing machine, inhalation 
4 exhaled air 
5 pressure port 
6 inhaled air 
7 from breathing machine, exhalation 


Figure 6 — Dummy head (Sheffield head) for carbon dioxide content test of the inhalation air 
(dead space) for a particle filtering half mask and insert for measuring the breathing resistance 
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Key 
a) CO2 


1  Breathing machine   7 Solenoid valve 
2  Auxiliary lung   8  Dummy head 
3  Non-return valve 
4  Flowmeter 
5 Compensator 
6 Carbon dioxide analyser 


9 Sampling tube for inhalation air  
(see Figure  6); 


tubing of the dummy head shall end flush with
the opening of the mouth 


 10  Carbon dioxide absorber 
 


Figure 7 — Scheme of typical test rig for carbon dioxide content of inhalation air 
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Key 
1 Blower 4 Dummy head 
2 Duct 5 Towards the breathing machine 
3 Sensor for air flow Dimension ”a“: (0,3 to 0,5) m 
 


Figure 8 — Scheme of test arrangement and air flow for carbon dioxide content test 
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Figure 9 — Typical arrangement of axial tensile force test on exhalation valve housing 
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Key 


1 Compressed air 9 Filter 
2 Air filter 10 Flowmeter 
3 Injector 11 Pump 
4 Dust 12 Exhaust 
5 Dust distributor 13 Probe line 
6 Specimen 14 Pump 
7 Dust test chamber 15 Counter 
8 Probe 16 Humidity 
 17 Breathing machine 
 


Figure 10 — Details of typical dolomite clogging test apparatus 
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™ 


 


Size distribution (mass) dolomite DRB 4/15 test aerosol 


 


a) Percentage above stated size 


b) Particle diameter, mass basis (˜μm™) 


 


Figure 11 — Particle distribution of dolomite dust in the test chamber 
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 Code for Dates: 


 


 yyyy/mm 


  


Year Month 


 


 


Figure 12a — End of shelf life 


 


Figure 12b — See information supplied by the manufacturer 


 


 


Figure 12c — Temperature range of storage conditions 
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Figure 12d — Maximum relative humidity of storage conditions 


 


Figure 12 — Pictograms 
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Table 4 — Summary of requirements and test 
! 
Title Requirement 


clause 
No. of samples a Conditioning b Test clause 


Visual inspection 7.3, 7.4, 7.5, 
7.6, 7.15, 
7.18 


All - 8.2 


Material 7.5 6 S.W. (3) 


T.C (3) 


8.2 


Cleaning and 
disinfection 


7.6 5 A.R. (5) Manufacturer's 
information 


Practical performance 7.7 2 A.R (2) 8.4 


Total inward leakage 7.9.1 10 A.R. (5) 


T.C. (5) 


8.5 


Penetration of filter 
material 


7.9.2 9 (for each 
aerosol) 


A.R. (3), S.W. (3), 
(M.S. + T.C. + 
C.D.) (3) 


8.11 


Compatibility with skin 7.10 10 A.R. (5), T.C. (5) 8.4, 8.5 


Flammability 7.11 4 A.R. (2), T.C. (2) 8.6 


Carbon dioxide 
content 


7.12 3 A.R. (3) 8.7 


Head harness 7.13 10 A.R. (5), T.C. (5) 8.4, 8.5 


Field of vision 7.14 2 A.R. (2) 8.4 


Exhalation valve 7.15 10 A.R. (5), T.C. (5) 8.5, 8.2 


Exhalation valve flow 7.15 3 A.R. (1), T.C. (2) 8.3.4, 8.2 


Exhalation valve pull 7.15 3 A.R. (1), M.S. (1), 
T.C. (1) 


8.8, 8.2 


Breathing resistance 
(valved devices) 


7.16 12 A.R. (3), S.W. (3), 
T.C. (3), F.C. (3) 


8.9 


Breathing resistance 
(valveless devices) 


7.16 9 A.R. (3), S.W. (3), 
T.C. (3) 


8.9 


Clogging test (optional 
for FFP1 + FFP2 + FF
P3 single shift use 
devices only) 


7.17 3 A.R. (1), T.C. (2) 8.10 


Demountable parts 7.18 All A.R. 8.2 
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a
 Most samples used for more than one test 


b Abbreviations: 


A.R.   As received 


M.S.   Mechanical strength 


S.W.  Simulated wearing treatment 


T.C.   Temperature conditioned 


F.C.   Flow conditioned 


C.D. Cleaning and Disinfecting, if applicable 


" 
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Annex A  
(informative) 


 


Marking 
 


It is recommended to consider for marking the following components and sub-assemblies to be 
identifiable: 


 


Table  A.1 — Marking 


 


Components/ 


sub-assemblies 


Part-marking Date of 


manufacture 


Remarks 


Exhalation valve disc - + 1 


Head harness + + 1 


+: The marking is necessary. 


-: The marking is not necessary. 


1: For parts which cannot reasonably be marked the relevant information shall be included 
in the information to be supplied by the manufacturer. 


The components of a sub-assembly need not be marked when the sub-assembly is identifiable. 
Those components not offered as spare parts by the manufacturer need not be marked but the 
relevant information have to be given in the information to be supplied by the manufacturer. 
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Annex ZA  
(informative) 


 


Clauses of this European Standard addressing essential requirements or other 


provisions of EU Directives 
 


This European Standard has been prepared under a mandate given to CEN by the European 
Commission and the European Free Trade Association and supports essential requirements of EU 
Directive 89/686/EEC. 


WARNING: Other requirements and other EU Directives may be applicable to the products falling within 
the scope of this standard. 


The clauses of this standard are likely to support requirements of Directive 89/686/EEC, Annex II: 


EU Directive 89/686/EEC, Annex II: Clauses of this standard:


1.1.1 5; 7.7; 7.9


1.1.2.1 5; 7.7; 7.9; 7.12


1.1.2.2 7.9


1.2.1 7.6; 7.12; 7.14; 7.16 


1.2.1.1 7.5; 7.6; 7.7; 7.10; 7.11


1.2.1.2 7.7; 7.8


1.2.1.3 7.7; 7.14


1.3.1 7.7


1.3.2 7.4; 7.5; 7.7


1.4 10


2.1 7.13


2.3 7.14


2.4 7.6; 9; 10


2.6 10


2.8 10


2.9 7.13; 7.18


2.12 9


3.10.1 7.6; 7.7; 7.8; 7.9; 7.12; 7.16; 7.17; 9; 10 
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Compliance with this standard provides one means of conforming with the specific essential 
requirements of the Directive concerned and associated EFTA regulations.  
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European foreword 


This document (EN 14683:2019+AC:2019) has been prepared by Technical Committee CEN/TC 205 
“Non-active medical devices”, the secretariat of which is held by DIN. 


This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by September 2019, and conflicting national standards 
shall be withdrawn at the latest by September 2019. 


Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN shall not be held responsible for identifying any or all such patent rights. 


This document includes Corrigendum 1 issued by CEN on 7 August 2019. 


This document supersedes ˜EN 14683:2019™. 


This document includes the corrigendum 1 which updates a requirement in clause B.7.4. 


The start and finish of text introduced or altered by corrigendum is indicated in the text by tags ˜™. 


This document has been prepared under a standardization request given to CEN by the European 
Commission and the European Free Trade Association, and supports essential requirements of 
EU Directive(s). 


For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this 
document. 


The main changes compared to the previous edition are: 


a) the appropriate method for in vitro determination of bacterial filtration efficiency (BFE) provided 
in Annex B has been updated; 


b) the former deleted note in 5.2.3 on the breathability requirements has been reintroduced as 
standard text; it provides a recommendation regarding the use of a respiratory protective device; 


c) the performance requirements on the breathability (differential pressure) provided in Table 1 have 
been increased and the appropriate method for determination provided in Annex C has been 
completely reviewed; 


d) the determination of the microbial cleanliness (bioburden) has been slightly updated and moved 
from 5.2.5 to a new informative Annex D. 


According to the CEN-CENELEC Internal Regulations, the national standards organisations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of 
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United 
Kingdom. 
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Introduction 


The transmission of infective agents during surgical procedures in operating theatres and other medical 
settings can occur in several ways. Sources are, for example, the noses and mouths of members of the 
surgical team. The main intended use of medical face masks is to protect the patient from infective 
agents and, additionally, in certain circumstances to protect the wearer against splashes of potentially 
contaminated liquids. Medical face masks may also be intended to be worn by patients and other 
persons to reduce the risk of spread of infections, particularly in epidemic or pandemic situations. 
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1 Scope 


This document specifies construction, design, performance requirements and test methods for medical 
face masks intended to limit the transmission of infective agents from staff to patients during surgical 
procedures and other medical settings with similar requirements. A medical face mask with an 
appropriate microbial barrier can also be effective in reducing the emission of infective agents from the 
nose and mouth of an asymptomatic carrier or a patient with clinical symptoms. 


This European Standard is not applicable to masks intended exclusively for the personal protection of 
staff. 
NOTE 1 Standards for masks for use as respiratory personal protective equipment are available. 


NOTE 2 Annex A provides information for the users of medical face masks. 


2 Normative references 


The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies. 


EN ISO 10993-1:2009, Biological evaluation of medical devices — Part 1: Evaluation and testing within a 
risk management process (ISO 10993-1:2009) 


EN ISO 11737-1:2018, Sterilization of health care products — Microbiological methods — Part 1: 
Determination of a population of microorganisms on products (ISO 11737-1:2018) 


ISO 22609:2004, Clothing for protection against infectious agents — Medical face masks — Test method 
for resistance against penetration by synthetic blood (fixed volume, horizontally projected) 


3 Terms 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: 


• IEC Electropedia: available at http://www.electropedia.org/ 


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


3.1 
aerosol 
gaseous suspension of solid and/or liquid particles 


3.2 
bacterial filtration efficiency 
BFE 
efficiency of the medical face mask material(s) as a barrier to bacterial penetration 


Note 1 to entry: The BFE test method is used to measure the bacterial filtration efficiency (BFE) of medical face 
mask materials. 


3.3 
biocompatibility 
quality of being accepted in a specific living environment without adverse or unwanted side effects 
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3.4 
cleanliness 
freedom from unwanted foreign matter 


Note 1 to entry: Such matter can be microorganisms, organic residues or particulate matter. 


3.4.1 
microbial cleanliness 
freedom from population of viable micro-organisms on a product and/or a package 


Note 1 to entry: In practical use, microbial cleanliness is often referred to as “bioburden”. 


3.5 
colony forming unit 
CFU 
unit by which the culturable number of microorganisms is expressed 


Note 1 to entry: The culturable number is the number of microorganisms, single cells or aggregates, able to 
form colonies on a solid nutrient medium. 


3.6 
differential pressure 
air permeability of the mask, measured by determining the difference of pressure across the mask 
under specific conditions of air flow, temperature and humidity 


Note 1 to entry: The differential pressure is an indicator of the “breathability” of the mask. 


3.7 
filter 
material used for mechanical and physical separation or deposition of aerosol particles (liquid or solid) 
from the inhaled and exhaled air 


3.8 
infective agent 
microorganism that has been shown to cause surgical wound infections or that might cause infection in 
the patient, members of staff or other 


3.9 
medical face mask 
medical device covering the mouth and nose providing a barrier to minimize the direct transmission of 
infective agents between staff and patient 


Note 1 to entry: Transmission of fluid-borne agents from patients to staff may occur via splashes. 


3.10 
splash resistance 
ability of a medical face mask to withstand penetration of synthetic blood projected at a given pressure 


3.11 
surgical procedure 
surgical intervention penetrating by skin or mucosa, performed by a surgical team under controlled 
environmental conditions 
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4 Classification 


Medical face masks specified in this European Standard are classified into two types (Type I and 
Type II) according to bacterial filtration efficiency whereby Type II is further divided according to 
whether or not the mask is splash resistant. The 'R' signifies splash resistance. 


5 Requirements 


5.1 General 


5.1.1 Materials and construction 


The medical face mask is a medical device, generally composed of a filter layer that is placed, bonded or 
moulded between layers of fabric. The medical face mask shall not disintegrate, split or tear during 
intended use. In the selection of the filter and layer materials, attention shall be paid to cleanliness. 
5.1.2 Design 


The medical face mask shall have a means by which it can be fitted closely over the nose, mouth and 
chin of the wearer and which ensures that the mask fits closely at the sides. 


Medical face masks may have different shapes and constructions as well as additional features such as a 
face shield (to protect the wearer against splashes and droplets) with or without anti-fog function, or a 
nose bridge (to enhance fit by conforming to the nose contours). 


5.2 Performance requirements 


5.2.1 General 


All tests shall be carried out on finished products or samples cut from finished products. 
5.2.2 Bacterial filtration efficiency (BFE) 


When tested in accordance with Annex B, the BFE of the medical face mask shall conform to the 
minimum value given for the relevant type in Table 1. 


For thick and rigid masks such as rigid duckbill or cup masks the test method may not be suitable as a 
proper seal cannot be maintained in the cascade impactor. In these cases, another valid equivalent 
method shall be used to determine the BFE. 


When a mask consists of two or more areas with different characteristics or different layer-
composition, each panel or area shall be tested individually. The lowest performing panel or area shall 
determine the BFE value of the complete mask. 
5.2.3 Breathability 


When tested in accordance with Annex C, the differential pressure of the medical face mask shall 
conform to the value given for the relevant type in Table 1. 


If the use of a respiratory protective device as face mask is required in an operating theatre and/or 
other medical settings, it might not fulfil the performance requirements with regard to differential 
pressure as defined in this European Standard. In such case, the device should fulfil the requirement as 
specified in the relevant Personal Protective Equipment (PPE) standard(s). 
5.2.4 Splash resistance 


When tested in accordance with ISO 22609:2004 the resistance of the medical face mask to penetration 
of splashes of liquid shall conform to the minimum value given for Type IIR in Table 1. 
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5.2.5 Microbial cleanliness (Bioburden) 


When tested according to EN ISO 11737-1:2018 the bioburden of the medical mask shall be ≤ 30 CFU/g 
tested (see Table 1). 
NOTE EN ISO 11737-1:2018 specifies requirements and provides guidance for the enumeration and 
microbial characterization of the population of viable microorganisms on or in a medical device, component, raw 
material or package. 


To determine the mask’s bioburden according to EN ISO 11737-1:2018, refer to the procedure as 
described in Annex D. 


The number of masks that shall be tested is minimum 5 of the same batch/lot. 


Other test conditions as described in EN ISO 11737-1:2018 may be applied. 


In the test report, indicate the total bioburden per individual mask and based on the mask weight, the 
total bioburden per gram. 
5.2.6 Biocompatibility 


According to the definition and classification in EN ISO 10993-1:2009, a medical face mask is a surface 
device with limited contact. The manufacturer shall complete the evaluation of the medical face mask 
according to EN ISO 10993-1:2009 and determine the applicable toxicology testing regime. The results 
of testing should be documented according to the applicable parts of the EN ISO 10993 series. The test 
results shall be available upon request. 
5.2.7 Summary of performance requirements 


Table 1 — Performance requirements for medical face masks 


Test Type I a   Type II Type IIR 


Bacterial filtration 
efficiency (BFE), (%) ≥ 95 ≥ 98 ≥ 98 


Differential pressure 


(Pa/cm2) 
< 40 < 40 < 60 


Splash resistance 
pressure (kPa) 


Not required Not required ≥ 16,0 


Microbial cleanliness 
(cfu/g) ≤ 30 ≤ 30 ≤ 30 


a Type I medical face masks should only be used for patients and other persons to 
reduce the risk of spread of infections particularly in epidemic or pandemic 
situations. Type I masks are not intended for use by healthcare professionals in an 
operating room or in other medical settings with similar requirements. 


6 Marking, labelling and packaging 


Annex I, §13, of the Medical Devices Directive (93/42/EEC) or Annex I, §23, of the Medical Device 
Regulation (EU) 2017/745 specifies the information that should be specified on the packaging in which 
the medical face mask is supplied. 


The following information shall be supplied: 


a) number of this European Standard; 
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b) type of mask (as indicated in Table 1). 


EN ISO 15223-1:2016 and EN 1041:2008+A1:2013 should be considered. 
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Annex A 
(informative) 


 
Information for users 


When breathing, speaking, coughing, sneezing, etc., one releases smaller or larger amounts of droplets 
of secretions from the mucous membranes in the mouth and nose. The majority of the nuclei are 
between 0,5 μm and 12 μm in diameter and especially the larger droplets can contain microorganisms 
from the source site. Nuclei can subsequently spread through the air to a susceptible site such as an 
open operating wound or sterile equipment. 


The medical face masks intended to be used in operating rooms and health care settings with similar 
requirements are designed to protect the entire working environment. This standard describes two 
types of medical face masks with associated protection levels. As a minimum, Type I medical face masks 
are used for patients in order to reduce the risk of the spread of infections, particularly in epidemic or 
pandemic situations. Type II masks are principally intended for use by healthcare professionals in an 
operating room or other medical settings with similar requirements. 


A special case, also covered by the European Medical Devices legislation, is that in which the wearer 
wishes to protect him/herself against splashes of potentially contaminated fluids. 


If the intended use of the mask is to protect the wearer against infective agents (bacteria, viruses or 
fungi), the use of a respirator device is applicable in accordance with the Personal Protective Equipment 
(PPE) Directive (89/686/EEC) or the Personal Protective Equipment (PPE) Regulation (EU) 2016/425. 
Performance requirements for respirators are the scope of EN 149. 


The level of efficiency offered by a mask depends on a number of factors such as the filtration efficiency, 
quality of the material and the fit of the mask on the wearer’s face. Different designs are suited for 
different applications and the careful choice of mask is therefore important in order to achieve the 
desired result. 


The filtration capacity of mask materials can vary depending on the filter media. The fit of masks varies 
considerably from those which are held in place by ear loops fastened behind the wearer’s ears to those 
with tie bands around the head and a nose clamp that can be shaped to the wearer’s nose.  


It is usual to characterize mask performance using in vitro tests of the material from which the mask is 
made. It is, however, important to consider the fit of the mask carefully when a mask for a certain 
application is chosen. 


A further factor to be considered is the capacity of the mask to absorb moisture from the exhaled air 
and thereby to maintain its performance over a longer period of time. The more advanced designs 
easily maintain their performance throughout even very long operations whereas the less advanced 
ones are intended only for short procedures. 


Due to the fact that used masks are considered highly contaminated, it is essential that: 


— the body of the mask is not touched by the fingers/hands of the wearer; 


— hands are disinfected (full hand disinfection) after mask removal; 


— a mask is worn covering the nose and mouth of the wearer, at no time a mask is hanging around the 
neck of the wearer; 


— a used mask should be disposed of when no longer needed or between two procedures; when there 
is a further need for protection a new mask should be put on. 
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Annex B 
(normative) 


 
Method for in vitro determination of bacterial filtration efficiency (BFE) 


B.1 General 


WARNING — Staphylococcus aureus is a pathogen. The relevant national provisions by law and hygienic 
instructions when dealing with pathogens shall be complied with. 


B.2 Principle 


A specimen of the mask material is clamped between a six-stage cascade impactor and an aerosol 
chamber. An aerosol of Staphylococcus aureus is introduced into the aerosol chamber and drawn 
through the mask material and the impactor under vacuum. The bacterial filtration efficiency (BFE) of 
the mask is given by the number of colony forming units passing through the medical face mask 
material expressed as a percentage of the number of colony forming units present in the challenge 
aerosol. For test apparatus see Figure B.3. 


B.3 Reagents and materials 


B.3.1 General 


B.3.2 and B.3.3 describe commercially available solutions of tryptic soy agar and tryptic soy broth. 
Other variants may be suitable. 


B.3.2 Tryptic soy agar 


Formula/litre   


Enzymatic digest of casein 15 g 


Enzymatic digest of soybean meal 5 g 


Sodium chloride 5 g 


Agar 15 g 


Final pH  7,3 ± 0,2 at 25 °C 
B.3.3 Tryptic soy broth 


Formula/litre   


Enzymatic digest of casein 17 g 


Enzymatic digest of soybean meal  3 g 


Sodium chloride 5 g 


Dipotassium phosphate 2,5 g 


Dextrose 2,5 g 


Final pH  7,3 ± 0,2 at 25 °C 
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B.3.4 Peptone water 


Formula/litre   


Peptone 10 g 


Sodium chloride 5 g 


Final pH  7,2 ± 0,2 at 25 °C 
B.3.5 Culture of Staphylococcus aureus ATCC 6538, growing on tryptic soy agar slants. 


B.4 Test apparatus 


B.4.1 Six stage cascade impactor, the arrangement is specified in Table B.1.  


B.4.2 Nebulizer, capable of delivering particles with a mean size of (3,0 ± 0,3) μm when in 
contact with the cascade impactor. 


B.4.3 Aerosol chamber, glass, 600 mm long and 80 mm in external diameter. 


B.4.4 Flow meters, capable of measuring a flow rate of 28,3 l/min. 


B.4.5 Pressure gauge, capable of measuring a pressure of 35 kPa to an accuracy of ± 1 kPa. 


B.4.6 Erlenmeyer flasks, 250 ml and 500 ml capacity. 


B.4.7 Peristaltic or syringe pump, capable of delivering 0,01 ml/min. 


B.4.8 Vacuum pump, capable of maintaining a flow rate of 57 l/min. 


B.5 Test specimens 


Test specimens shall be cut from complete masks. A complete mask may be used in place of a cut 
specimen, as long as the extremities are removed, the mask is laid flat and all layers are incorporated 
(in case of folded masks unfold the mask in order to test a surface as flat as possible). Each specimen 
shall be minimum 100 mm × 100 mm and shall include all layers of the mask in the order in which they 
are placed in the complete mask. The number of specimens that shall be tested is minimum 5, but can 
be greater and shall be increased if necessary to allow for an AQL (Acceptable Quality Level) of 4 %. All 
specimens tested shall be taken from representative areas to incorporate all/any variation in 
construction. Unless otherwise specified, the testing shall be performed with the inside of the medical 
face mask in contact with the bacterial challenge. 


Each test specimen shall be conditioned at (21 ± 5) °C and (85 ± 5) % relative humidity for a minimum 
of 4 h to bring them into equilibrium with atmosphere prior to testing. 


B.6 Preparation of bacterial challenge 


Staphylococcus aureus (see B.3.5) shall be inoculated into 30 ml tryptic soy broth in an Erlenmeyer flask 
and incubated with mild shaking at a temperature of (37 ± 2) °C for (24 ± 2) h. The culture shall then be 
diluted in peptone water to give a concentration of approximately 5 × 105 CFU/ml. 


The bacterial challenge shall be maintained at 1,7 × 103 to 3,0 × 103 CFU per test. The bacterial 
challenge shall be determined on the basis of experience and previous positive control plates (see B.7.3) 
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and the dilution of the challenge suspension adjusted accordingly. The mean particle size (MPS) in the 
bacterial challenge shall be maintained at (3,0 ± 0,3) μm (see B.7.9). 


Table B.1 — Cascade impactor stage arrangement 


Stage number 1 2 3 4 5 6 


Size of particle P1 P2 P3 P4 P5 P6 


Viable “particle” plate count C1 C2 C3 C4 C5 C6 
 


where 


P1 = 7,00 μm 


P2 = 4,70 μm 


P3 = 3,30 μm 


P4 = 2,10 μm 


P5 = 1,10 μm 


P6 = 0,65 μm 


MPS = 
× + × + × + × + × + ×


+ + + + +


(P1  C1) (P2  C2) (P3  C3) (P4  C4) (P5  C5) (P6  C6)
C1 C2 C3 C4 C5 C6


 (B.1) 


The viable “particles” plate count values used for MPS calculations are the converted “probable hit” 
counts calculated using the positive hole conversion chart from the cascade impactor manual. 


The MPS value above is the 50 % effective cut-off diameter calculated for each stage using the equation 
and information from the cascade compactor manual. 


B.7 Procedure 


B.7.1 Assemble the test apparatus in accordance with the flow chart shown in Figure B.1 or Figure 
B.3. 


 


Figure B.1 — Principle of BFE test apparatus 


B.7.2 Deliver the bacterial challenge to the nebulizer using the peristaltic or syringe pump. 


B.7.3 Perform a positive control run without a test specimen. Initiate the bacterial challenge by 
turning on the vacuum pump and adjust the flow rate through the cascade impactor to 28,3 l/min. 
Deliver the bacterial challenge for 1 min. Maintain the airflow through the cascade impactor one 
additional minute (total test time is 2 min). Then remove the plates from the cascade impactor. Ensure 
that each plate is numbered to indicate its position in the cascade impactor. 


B.7.4 Place fresh plates in the cascade impactor, clamp the test specimen in place between the first 
stage of the cascade impactor and the inlet cone (see Figure B.2) and repeat the procedure described in 
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B.7.3. ˜The test area shall be minimum 49 cm2™. Alternative means to position the sample may be 
appropriate, but, if deviated from the procedure, this shall be documented in the test report. 


 
Key 


1 inlet cone 


2 o'ring inlet cone 


3 cloth / mask 


Figure B.2 — Placement of test specimen on the cascade impactor 


B.7.5 Repeat this procedure for each test specimen. 


B.7.6 After the last test specimen has been tested, perform a further positive control run. 


B.7.7 Perform a negative control run by passing air, without addition of the bacterial challenge, 
through the cascade impactor for 2 min. 


B.7.8 Incubate all the plates at (37 ± 2) °C for (20 to 52) h. 


B.7.9 For each specimen and control run, count the number of colonies on each plate and add up the 
counts to give the total number of CFU collected by the cascade impactor. Use the “positive hole” 
conversion table1) in accordance with the instructions of the cascade impactor manufacturer for 
stages 3 to 6. For the two positive control runs, take the mean of the two totals. From the positive 
control plates calculate the mean particle size (MPS) of bacterial challenge aerosol using the formula 
given in B.6. 


B.8 Calculation of bacterial filtration efficiency (BFE) 


For each test specimen calculate the bacterial filtration efficiency B, as a percentage, using the following 
formula: 
                                                             


1) See the positive hole conversion table found in the cascade impactor manual. 
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B = (C − T) / C × 100 (B.2) 


where 


C is the mean of the total plate counts for the two positive control runs; 


T is the total plate count for the test specimen. 


B.9 Test report 


The following information shall be given in the test report: 


a) number and date of this European Standard; 


b) lot number or batch code of the masks tested; 


c) dimensions of the test specimens and the size of the area tested; 


d) which side of the test specimen was facing towards the challenge aerosol; 


e) flow rate during testing; 


f) mean of the total plate counts of the two positive controls; 


g) mean plate count of the negative controls; 


h) bacterial filtration efficiency (BFE) for each test specimen. 
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Key 
1 drive mechanism 8 cascade impactor 
2 bacterial suspension 9 outlet to sink 
3 nebulizer 10 condenser 
4 filter 11 cold water inlet 
5 aerosol chamber 12 calibrated flow meter 
6 high pressure air source 13 compressor (vacuum pump) 
7 test material     


Figure B.3 — Example of real BFE test apparatus 
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Annex C 
(normative) 


 
Method for determination of breathability (differential pressure) 


C.1 Principle 


A device which measures the differential pressure required to draw air through a measured surface 
area at a constant air flow rate is used to measure the air exchange pressure of the medical face mask 
material, as shown in Figure C.1. A water-filled (or digital) differential manometer is used to measure 
the differential pressure. A mass flow meter is used for measurement of the airflow. An electric vacuum 
pump draws air through the test apparatus and a needle valve is used to adjust the airflow rate. 


 
Key 
1 air inlet 7 metallic ring (3 mm thick) 
2 mass flow meter 8 filter material 
3 lever for mechanical clamping 9 differential manometer or M1 and M2 manometers 
4 system for final adjustment of the pressure 


(either at the top or the bottom) 
10 valve 


5 system ensuring optimal alignment of the 2 parts 
of the sample holder 


11 vacuum pump including a pressure buffer tank 


6 sample holder with a metal sealing mechanism 12 mass flow meter for checking leaks (optional) 


Figure C.1 — Test apparatus for measuring differential pressure 
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C.2 Test apparatus 


C.2.1 Mass flow meter(s) capable of measuring an airflow of 8 l/min. 


C.2.2 Manometer, a differential manometer (water or digital). Individual manometers can 
also be used. M1 is for the upstream pressure measurement and M2 is for the downstream 
pressure measurement. 


C.2.3 Electric vacuum pump including a pressure buffer tank. 


C.2.4 Valve permitting the adjustment of the flow rate. 


C.2.5 Sample holder 


C.2.5.1 The sample holder shall consist of a mechanical clamping system and alignment of the top 
and bottom holder. 


C.2.5.2 The sample holder shall consist of a mechanism to adjust the clamping pressure. A system 
with thread of screw can be used either at the bottom or top part of the sample holder. 


C.2.5.3 The internal diameter of the top holder and the bottom holder in the contact area with the 
filter material shall be (25 ± 1) mm. 


C.2.5.4 The seal of the top and bottom holder onto the filter material shall consist of a metal-metal 
contact. 


A metallic ring of internal diameter of (25 ± 1) mm and ca. 3 mm thick will be fixed to the top holder. 
The bottom holder will consist of a completely flat metallic surface with an internal diameter of 
(25 ± 1) mm and a 3 mm area around the open diameter. Materials such as rubber or poly foam do not 
provide a sufficient seal and may deform into the test area. 


C.2.5.5 Validation of the test apparatus shall consist of a leak test. A second flow meter (12) placed 
immediately before the valve (10) will allow for evaluation of an air leak within the test apparatus. With 
the sample holder closed, start the pump and adjust the flow meter to read 8 l/min on the first flow 
meter (2). If no leaks are present both flow meters should read 8 l/min. 


Another check shall consist of stopping inlet air when both flow meters give 8 l/min. After a few 
seconds both flow meters should indicate 0 l/min if no leaks. 


C.3 Test specimens 


Test specimens are complete masks or shall be cut from complete masks. If a complete mask is used, 
remove extremities and lay the mask flat with all layers incorporated. Each specimen shall be able to 
provide different circular test areas of 25 mm in diameter. If one specimen cannot provide 5 test areas 
of 25 mm diameter, the number of test areas retrieved should be representative for the entire mask. For 
thick and rigid masks the test method may not be suitable as a proper seal cannot be maintained in the 
sample holder. The number of specimens that shall be tested is minimum 5, but can be greater and shall 
be increased if necessary to allow for an AQL of 4 %. All specimens tested shall be taken from areas 
representative from the mask to incorporate all/any variation in construction. Unless otherwise 
specified, the testing shall be performed with the airflow direction from the inside of the mask to the 
outside of the mask. 


Each test specimen shall be conditioned at (21 ± 5) °C and (85 ± 5) % relative humidity for a minimum 
of 4 h. 
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C.4 Procedure 


C.4.1 Without a specimen in place, the holder is closed and the differential manometer is zeroed. The 
pump is started and the flow of air adjusted to 8 l/min. 


C.4.2 The holder is opened and the test specimen is placed across the 25 mm diameter orifice (total 
area 4,9 cm2) between the top and bottom parts of the holder. Then it is clamped in place using a 
mechanical clamp with sufficient pressure to avoid air leaks. Due to the presence of an alignment 
system the tested area of the specimen should be perfectly in line and across the flow of air. 


With the specimen in place the flow rate should be 8 l/min as previously set in C.4.1. If the flow rate is 
not at 8 l/min, a leak may be present. Try to increase the pressure if possible to avoid this problem. In 
such case the use of a second flow meter during testing is also indicated. 


C.4.3 The differential pressure is read directly if using a differential pressure manometer. If using 
manometers M1 and M2 read and record each pressure. 


C.4.4 The procedure described in steps C.4.1 to C.4.3 is carried out on 5 (or appropriate number) 
different areas of the mask and the readings averaged. 


If the mask comprises different material types in different areas, test an even number of the different 
areas. For example, the average should consist of 3 readings on the top portion of the mask with 
material type A and 3 readings on the bottom portion of the mask with material type B. 


C.5 Calculation of differential pressure 


For each test specimen calculate the differential pressure ΔP/cm2 of each tested area as follows: 


ΔP = (Xm1 – Xm2)/4,9 (C.1) 


where 


Xm1 is the pressure in Pa, measured by manometer M1 – low pressure side of the material; 


Xm2 is the pressure in Pa, measured by manometer M2 – high pressure side of the material; 


4,9 is the area (in cm2) of the test material; 


ΔP is the differential pressure per cm2 of test material expressed in Pa. 
NOTE If a differential manometer is used the differential pressure (Xm1 – Xm2) is directly obtained. 


C.6 Test report 


The following information shall be given in the test report: 


a) number and date of this European Standard; 


b) lot number or batch code and description of the masks tested; 


c) number and general location of the areas of the mask the differential measurements were taken; 


d) flow rate during testing; 


e) differential pressure for each tested area of the test specimen and the average value for each test 
specimen. The average value for each test specimen is used to determine the final classification of 
the mask. 
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Annex D 
(informative) 


 
Microbial cleanliness 


D.1 Sampling 


Mask samples for testing should be provided in the original primary packaging (dispenser box or 
equivalent) as offered to the end user. When 5 samples are selected take the top, bottom and 3 
randomly chosen masks. If the mask contains a visor or other accessories it should be included in the 
testing. 


D.2 Testing 


Weigh each mask prior testing. The full mask is aseptically removed from the packaging and placed in a 
sterile 500 ml bottle containing 300 ml of extraction liquid (1 g/l Peptone, 5 g/l NaCl and 2 g/l 
polysorbate surfactant 20 [e.g. Tween 20, Alkest TW 20]). 


The bottle is laid down on an orbital shaker and shaken for 5 min at 250 rpm. After this extraction step, 
100 ml of the extraction liquid is filtered through a 0,45 µm filter and laid down on a TSA plate for the 
total viable aerobic microbial count. Another 100 ml aliquot of the same extraction liquid is filtered in 
the same way and the filter plated on Sabouraud Dextrose agar (SDA) with chloramphenicol for fungi 
enumeration. The plates are incubated for 3 days at 30 °C and 7 days at (20 to 25) °C for TSA and SDA 
plates respectively. An alternative and equivalent extraction method may be used. If this is the case, the 
chosen extraction method shall be documented in the test report. 


The total bioburden is expressed by addition of the TSA and SDA counts. 
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Annex ZA 
(informative) 


 
Relationship between this European Standard and the essential 


requirements of Directive 93/42/EEC [1993 OJ L 169] aimed to be covered 


This European Standard has been prepared under a Commission's standardization request ‘M/295 
concerning the development of European Standards related to medical devices’ to provide one 
voluntary means of conforming to essential requirements of Council Directive 93/42/EEC of 14 June 
1993 concerning medical devices [1993 OJ L 169]. 


Once this standard is cited in the Official Journal of the European Union under that Directive, 
compliance with the normative clauses of this standard given in Table ZA.1 confers, within the limits of 
the scope of this standard, a presumption of conformity with the corresponding essential requirements 
of that Directive, and associated EFTA regulations. 
NOTE 1 Where a reference from a clause of this standard to the risk management process is made, the risk 
management process needs to be in compliance with Directive 93/42/EEC as amended by 2007/47/EC. This 
means that risks have to be reduced ‘as far as possible’, ‘to a minimum’, ‘to the lowest possible level’, ‘minimized’ 
or ‘removed’, according to the wording of the corresponding essential requirement. 


NOTE 2 The manufacturer’s policy for determining acceptable risk must be in compliance with Essential 
Requirements 1, 2, 5, 6, 7, 8, 9, 11 and 12 of the Directive. 


NOTE 3 When an Essential Requirement does not appear in Table ZA.1, it means that it is not addressed by this 
European Standard. 


Table ZA.1 — Correspondence between this European Standard and Annex I of Directive 
93/42/EEC [1993 OJ L 169] 


Essential Requirements of 
Directive 93/42/EEC 


Clause(s) / sub-clause(s) of 
this EN 


Remarks / Notes 


8.1, first sentence only 5.1.1, 5.1.2, 5.2.2, 5.2.4, 5.2.5, 
5.2.6 


Covered in respect of: 
- integrity during use; 
- provision of a means for a 
close fit; 
- bacterial filtration efficiency; 
- splash resistance, where 
applicable; 
- microbial cleanliness 
(bioburden). 
Design of the manufacturing 
process is not covered. 


WARNING 1 — Presumption of conformity stays valid only as long as a reference to this European 
Standard is maintained in the list published in the Official Journal of the European Union. Users of this 
standard should consult frequently the latest list published in the Official Journal of the European 
Union. 


WARNING 2 — Other Union legislation may be applicable to the product(s) falling within the scope of 
this standard. 
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Designation: F2100 − 19


Standard Specification for
Performance of Materials Used in Medical Face Masks1


This standard is issued under the fixed designation F2100; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.


1. Scope


1.1 This specification covers testing and requirements for
materials used in the construction of medical face masks that
are used in providing healthcare services such as surgery and
patient care.


1.2 This specification provides for the classification of
medical face mask material performance. Medical face mask
material performance is based on testing for bacterial filtration
efficiency, differential pressure, sub-micron particulate filtra-
tion efficiency, resistance to penetration by synthetic blood, and
flammability.


1.3 This specification does not address all aspects of medi-
cal face mask design and performance. This specification does
not specifically evaluate the effectiveness of medical face mask
designs as related to the barrier and breathability properties.
This specification does not apply to regulated respiratory
protection, which may be necessary for some healthcare
services.


1.4 The values stated in SI units are to be regarded as
standard. No other units of measurement are included in this
standard.


1.5 The following precautionary caveat pertains only to the
test methods portion, Section 9, of this specification: This
standard does not purport to address all of the safety concerns,
if any, associated with its use. It is the responsibility of the user
of this standard to establish appropriate safety, health, and
environmental practices and determine the applicability of
regulatory limitations prior to use.


1.6 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.


2. Referenced Documents


2.1 ASTM Standards:2


F1494 Terminology Relating to Protective Clothing
F1862 Test Method for Resistance of Medical Face Masks to


Penetration by Synthetic Blood (Horizontal Projection of
Fixed Volume at a Known Velocity)


F2101 Test Method for Evaluating the Bacterial Filtration
Efficiency (BFE) of Medical Face Mask Materials, Using
a Biological Aerosol of Staphylococcus aureus


F2299 Test Method for Determining the Initial Efficiency of
Materials Used in Medical Face Masks to Penetration by
Particulates Using Latex Spheres


2.2 ANSI/ASQC Standard:3


ANSI/ASQC Z1.4 Sampling Procedures and Tables for In-
spection by Attributes


2.3 ISO Standard:4


ISO 2859-1 Sampling Plans for Inspection by Attributes
2.4 European Standard:5


EN 14683 Medical Fask Masks—Requirements and Test
Methods


2.5 Federal Standards:6


16 CFR Part 1610 Standard for the Flammability of Clothing
Textiles


29 CFR Part 1910.1030 Occupational Exposure to Blood-
borne Pathogens: Final Rule


42 CFR Part 84 Approval of Respiratory Protective Devices


3. Terminology


3.1 Definitions:
3.1.1 bacterial filtration effıciency (BFE), n—the effective-


ness of medical face mask material in preventing the passage of
aerosolized bacteria, expressed in the percentage of a known


1 This specification is under the jurisdiction of ASTM Committee F23 on
Personal Protective Clothing and Equipment and is the direct responsibility of
Subcommittee F23.40 on Biological.


Current edition approved Aug. 1, 2019. Published August 2019. Originally
approved in 2001. Last previous edition approved in 2018 as F2100 – 11 (2018).
DOI: 10.1520/F2100-19.


2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.


3 Available from American Society for Quality (ASQ), 600 N. Plankinton Ave.,
Milwaukee, WI 53203, http://www.asq.org.


4 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,
4th Floor, New York, NY 10036, http://www.ansi.org.


5 Available from British Standards Institution (BSI), 389 Chiswick High Rd.,
London W4 4AL, U.K., http://www.bsigroup.com.


6 Available from U.S. Government Printing Office Superintendent of Documents,
732 N. Capitol St., NW, Mail Stop: SDE, Washington, DC 20401, http://
www.access.gpo.gov.


Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959. United States


This international standard was developed in accordance with internationally recognized principles on standardization established in the Decision on Principles for the
Development of International Standards, Guides and Recommendations issued by the World Trade Organization Technical Barriers to Trade (TBT) Committee.
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quantity that does not pass the medical face mask material at a
given aerosol flow rate.


3.1.2 body fluid, n—any liquid produced, secreted, or ex-
creted by the human body.


3.1.2.1 Discussion—In this specification, body fluids in-
clude liquids potentially infected with blood-borne pathogens,
including, but not limited to: blood, semen, vaginal secretions,
cerebrospinal fluid, synovial fluid and peritoneal fluid, amni-
otic fluid, saliva in dental procedures, any body fluid that is
visibly contaminated with blood, and all body fluids in situa-
tions where it is difficult or impossible to differentiate between
body fluids (see 29 CFR Part 1910.1030).


3.1.3 body fluid simulant, n—a liquid which is used to act as
a model for human body fluids.


3.1.4 differential pressure, n—the measured pressure drop
across a medical face mask material.


3.1.4.1 Discussion—In this specification, differential pres-
sure is expressed as a pressure per unit area.


3.1.5 flammability, n—those characteristics of a material
that pertain to its relative ease of ignition and relative ability to
sustain combustion.


3.1.6 medical face mask, n—an item of protective clothing
designed to protect portions of the wearer’s face, including the
mucous membrane areas of the wearer’s nose and mouth, from
contact with blood and other body fluids during medical
procedures.


3.1.6.1 Discussion—Examples of medical face masks in-
clude surgical masks, procedure masks, isolation masks, laser
masks, dental masks, and patient care masks.


3.1.7 penetration, n—in a protective clothing material or
item, the flow of a chemical on a non-molecular level through
closures, porous materials, seams and pinholes, or other
imperfections in protective clothing.


3.1.7.1 Discussion—In this specification, blood or body
fluids replace the term chemical and the specific penetration
liquid is synthetic blood, a body fluid simulant.


3.1.8 protective clothing, n—an item of clothing that is
specifically designed and constructed for the intended purpose
of isolating all or part of the body from a potential hazard; or,
isolating the external environment from contamination by the
wearer of the clothing.


3.1.8.1 Discussion—The primary purpose of protective
clothing is to act as a barrier for the wearer to a hazard.
However, the product may also offer protection as a barrier
which prevents the body from being a source of contamination.


3.1.9 sub-micron particulate filtration effıciency, n—the ef-
ficiency of the filter material in capturing aerosolized particles
smaller than one micron, expressed as the percentage of a
known number of particles that does not pass the medical face
mask material at a given flow rate.


3.1.10 synthetic blood, n—a mixture of a red dye/surfactant,
thickening agent, and distilled water having a surface tension
and viscosity representative of blood and some other body
fluids, and the color of blood.


3.1.10.1 Discussion—The synthetic blood in this test
method does not simulate all of the characteristics of blood or


body fluids, for example, polarity (wetting characteristics),
coagulation, or content of cell matter.


3.2 For definitions of other protective clothing-related terms
used in this test method, refer to Terminology F1494.


4. Significance and Use


4.1 This specification covers the minimum performance
requirements for materials used in the construction of medical
face masks.


4.2 This specification provides classification of performance
for a range of medical face mask materials. Medical face mask
performance classes are based on the barrier performance
properties of the medical face mask materials (fluid resistance,
bacterial filtration efficiency, and sub-micron filtration effi-
ciency). The list of specified properties represents industry
practices for characterizing material performance, but does not
include all aspects of performance that may be necessary to
protect healthcare workers. Therefore, this specification does
not cover medical face masks for all possible use situations.
For example, the Centers for Disease Control and Prevention
(CDC) specifically requires NIOSH respirators that are at least
95 % efficient for tuberculosis exposure control.


NOTE 1—This specification does not provide specific criteria for
demonstrating medical face mask protection of the patient.


NOTE 2—The level of protection provided by medical face masks
depends on several factors not considered in this specification. Examples
include facial fit and material degradation from wearer challenges
(perspiration, talking, sneezing, and the length of time the medical face
mask is worn).


4.3 Users of this specification are cautioned that improved
resistance of medical face masks to penetration by synthetic
blood can cause a reduction in medical face mask breathability.
In general, increasing synthetic blood penetration resistance
(and bacterial filtration efficiency and sub-micron particulate
filtration efficiency) results in increasing pressure drop or
reduction of breathability for medical face masks of the same
design.


4.4 This specification (or its requirements) does not evaluate
medical face masks for regulatory approval as respirators. It
specifically only evaluates the materials used in the construc-
tion of the medical face mask and not the seal of the medical
face mask against the wearer’s face or other design features
that determine its effectiveness of preventing particle or liquid
exposure to the wearer. If respiratory protection for the wearer
is needed, a NIOSH-certified respirator meeting the require-
ments of 42 CFR Part 84 should be used.


4.5 The selection of the appropriate medical face mask must
be governed by the potential exposure hazards based on the
specific areas of performance associated with class of medical
face masks. General-use masks provide minimal fluid resis-
tance and are suitable for situations such as in isolation settings
and for certain types of patient care. Where procedures involve
the generation of sub-micron particles, such as in laser or
electrocautery surgery, sub-micron filtering masks are appro-
priate. Where procedures involve the probability or likely
exposure to blood or body fluids, select fluid-resistant medical
faces masks.
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5. Classification


5.1 Medical face mask materials covered under this speci-
fication shall be designated as one or more of the following
performance classes as based on the barrier performance
properties of the materials used in medical face masks: Level
1 barrier, Level 2 barrier, and Level 3 barrier.


5.1.1 Level 1 barrier medical face mask materials are
evaluated for their ability to capture sub-micron particles,
resistance to penetration by synthetic blood at the minimum
velocity specified in Test Method F1862, bacterial filtration
efficiency, and differential pressure.


5.1.2 Level 2 barrier medical face mask materials are
evaluated for their ability to capture sub-micron particles and
are evaluated for resistance to penetration by synthetic blood at
the middle velocity specified in Test Method F1862, bacterial
filtration efficiency, and differential pressure.


5.1.3 Level 3 barrier medical face mask materials are
evaluated for resistance to penetration by synthetic blood at the
maximum velocity specified in Test Method F1862, sub-
micron particulate filtration, bacterial filtration efficiency, and
differential pressure.


6. Requirements


6.1 The properties of the medical face mask material shall
conform to the specifications requirements in Table 1, as tested
in accordance with Section 9.


NOTE 3—Medical face mask materials comprise specimens taken from
manufactured medical face masks, with all layers arranged in proper order.


6.2 Materials used in the construction of medical face masks
shall meet the requirements for Class 1, normal flammability
specified in 16 CFR Part 1610.


7. Sampling


7.1 Testing shall be performed on materials taken from
manufactured medical face masks.


7.2 An acceptable quality limit of 4 % shall be used for all
required testing to establish conformance of medical face
masks to a specific performance class.


7.3 Examples of acceptable sampling plans are found in
ANSI/ASQC Z1.4 and ISO 2859-1.


8. Number of Tests


8.1 A sufficient number of medical face masks shall be
evaluated for each test to achieve the established acceptable
quality limit or confidence level.


9. Test Methods


9.1 Bacterial Filtration Effıciency—Determine the bacterial
filtration efficiency as directed in Test Method F2101.


9.2 Differential Pressure—Determine breathing resistance
or differential pressure as directed in EN 14683:2019, Annex
C.


NOTE 4—This test method provides a measurement of pressure per unit
area of material specimen tested.


9.3 Sub-Micron Particulate Filtration—Determine particu-
late filtration efficiency as directed in Test Method F2299.


9.4 Resistance to Penetration by Synthetic Blood—
Determine synthetic blood penetration resistance as specified
in Test Method F1862.


9.5 Flammability—Determine flammability as specified in
16 CFR Part 1610.


10. Report


10.1 The primary package containing the medical face
masks that meet this specification shall be prominently labeled
with the following information:


10.1.1 Manufacturer name,
10.1.2 Product or style name,
10.1.3 Product lot, and
10.1.4 A graphic representation indicating the performance


level met in Table 1 with the technical requirements of the
indicated performance level. The graphic representation shall
include a prominent visual indication of the performance level.


11. Keywords


11.1 bacterial filtration efficiency; differential pressure; fluid
resistance; general use; medical face masks; particle filtration
efficiency; sub-micron filtration


TABLE 1 Medical Face Mask Material Requirements by
Performance Level


Characteristic
Level 1
Barrier


Level 2
Barrier


Level 3
Barrier


Bacterial filtration efficiency, % $95 $98 $98
Differential pressure, mm H2O/cm2 <5.0 <6.0 <6.0
Sub-micron particulate filtration efficiency
at 0.1 micron, %


$95 $98 $98


Resistance to penetration by synthetic
blood,
minimum pressure in mm Hg for pass
result


80 120 160


Flame spread Class 1 Class 1 Class 1
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PM2.5防护口罩 


1 范围 


本标准规定了PM2.5防护口罩的术语和定义，分类、分级和标记，技术要求，检测方法，产品说明和


包装。 


本标准适用于在日常生活中，民众所佩戴的防止空气中PM2.5吸入的口罩。 


本标准不适用于防护有害气体和蒸汽的吸入，不适用于缺氧环境、逃生、消防、医用以及其他职业


用的防尘口罩。 


2 规范性引用文件 


下列文件对于本文件的应用是必不可少的。凡是注日期的引用文件，仅所注日期的版本适用于本文


件。凡是不注日期的引用文件，其最新版本（包括所有的修改单）适用于本文件。 


GBZ 1-2010  工业企业设计卫生标准 


GB 2626-2006  呼吸防护用品自吸过滤式防颗粒物呼吸器 


GB/T 2912.1  纺织品 甲醛的测定第1部分：游离和水解的甲醛(水萃取法) 


GB 3095-2012  环境空气质量标准 


GB/T 5703  用于技术设计的人体测量基础项目 


GB/T 7573  纺织品 水萃取液pH值的测定 


GB 15979  一次性使用卫生用品卫生标准 


GB/T 17592  纺织品 禁用偶氮染料的测定 


GB/T 18664-2002  呼吸防护用品的选择、使用和维护 


GB/T 23344  纺织品 4-氨基偶氮苯的测定 


HJ 633-2012  环境空气质量指数（AQI）技术规定（试行） 


HJ 653-2013  环境空气颗粒物（PM10和PM2.5）连续自动监测系统技术要求及检测方法 


3 术语和定义 


下列术语和定义适用于本文件。 


3.1  


雾 mist 


悬浮在空气中的微小液滴。 


[GB/T 18664—2002，定义3.1.18] 


3.2  


霾 haze 
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悬浮在空气中的烟尘所形成的一种气象。 


3.3  


空气动力学当量直径 aerodynamic diameter 


指单位密度（ρ0=1 g/cm
3
）的球体，在静止空气中作低雷诺运动时，达到与实际粒子相同的最终沉


降速度时的直径。 


[HJ 653—2013，定义3.1] 


3.4  


PM2.5 


指环境空气中空气动力学当量直径小于等于2.5 μm的颗粒物，也称细颗粒物(fine particle)。 


[GB 3095-2012，定义3.4] 


3.5  


空气质量指数 air quality index (AQI) 


定量描述空气质量状况的无量纲指数。 


[HJ 633—2012，定义3.1] 


3.6  


空气质量分指数 individual air quality index (IAQI) 


单项污染物的空气质量指数。 


[HJ 633—2012，定义3.2] 


3.7  


口罩 mask 


指戴在口、鼻部位，用于过滤进出口、鼻的空气，以达到阻挡空气中的细颗粒物、花粉、细菌和飞


沫等污染物进出佩戴者口、鼻的用具，包含随弃型口罩和可更换型口罩。 


3.8  


随弃型口罩 disposable mask 


主要由滤料构成口罩主体的不可拆卸的口罩，有或无呼气阀，一般不能清洗再用，任何部件失效时


即应放弃。 


[GB 2626—2006，定义3.10] 


3.9  


可更换型口罩 replaceable mask 


有单个或多个可更换过滤元件的密合型口罩，有或无呼吸阀。 


3.10  
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过滤效率 filter efficiency 


在规定检测条件下，口罩或过滤元件（滤料）滤除颗粒物的百分比。 


[GB 2626—2006，定义3.16] 


3.11  


总泄漏率 total inward leakage 


在实验室规定检测条件下，受试者吸气时从包括过滤元件在内的所有口罩部件泄漏入口罩内的模拟


剂浓度与吸入空气中模拟剂浓度的比值，用百分比表示。 


[GB 2626—2006，定义3.17] 


3.12  


死腔 dead space 


从前一次呼气中被重新吸入的气体的体积，用吸入气中二氧化碳体积分数表示。 


3.13  


口罩系带 face mask belt 


将口罩固定在头面部的带子。 


4 分类、分级和标记 


4.1 分类 


产品按结构分为：随弃型口罩和可更换型口罩；按大小分为：大号(L)、中号(M)和小号(S)。 


4.2 分级 


产品按过滤效率分为：1级 F95 ≥ 95%；2级 F90 ≥ 90%。 


4.3 标记 


按本标准生产的口罩，应标注级别，用本标准号及年号、级别的组合方式标注。其中“F”是取防


“Fang”拼音字第一个字母。 


F95的口罩标记为TAJ 1001-2015-F95； 


F90的口罩标记为TAJ 1001-2015-F90。 


5 技术要求 


5.1 一般要求 


5.1.1 材料 


材料应满足以下要求： 


a) 过滤材料对人体应无害、无异味，直接与面部接触的材料应不引起皮肤刺激； 


b) 所用材料应具有足够的强度，在正常使用期内不应出现破损或变形； 
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c) 按本标准 6.3 条-6.6 条规定的方法进行检测，所用材料的内在质量要求见表 1。 


表1 口罩材料的内在质量指标 


项目 指标 


甲醛/mg/kg ≤20 


pH 值 4.0-8.5 


可分解致癌芳香氨染料[1] 不得检出 


微生物 


大肠菌群 不得检出 


致病性化脓菌[2] 不得检出 


真菌菌落总数/cfu/g 或 cfu/mL ≤100 


细菌菌落总数/cfu/g 或 cfu/mL ≤200 


注1：口罩若含有染色或印花部分，需要进行该项检测； 


注2：致病性化脓菌指绿脓杆菌、金黄色葡萄球菌与溶血性链球菌。 


5.1.2 结构设计 


结构设计应满足： 


a) 口罩设计应符合人类工效学原则，适合人体头面型，具有较小的死腔和较大的视野； 


b) 部件的设计组成应不易产生结构性破损，佩戴时不能对使用者造成伤害； 


c) 口罩系带应可调，便于佩戴或摘除；应能将口罩牢固地固定在头面上，且不应出现明显压迫感


或疼痛； 


d) 口罩主体遮盖口鼻与面部之间应有一定间隙，口罩周边应保证与面部密合； 


e) 鼻夹柔软，可按佩戴者鼻梁高低调节与面部密合。 


5.1.3 生产场所 


口罩生产场所卫生应符合GBZ 1-2010《工业企业设计卫生标准》第6章的工作场所基本卫生要求。 


5.2 过滤效率 


按本标准6.7规定的检测方法检测，每个样品的过滤效率应始终符合表2的要求。 


表2 过滤效率 


口罩级别 过滤效率（%） 


1 级 F95 ≥95 


2 级 F90 ≥90 


5.3 总泄漏率 


按本标准6.8规定的检测方法进行检测，应符合表3要求。 


表3 总泄漏率 


口罩级别 总泄漏率（%） 


1 级 F95 ＜8 


2 级 F90 ＜10 
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5.4 呼吸阻力 


按本标准6.9规定的检测方法进行检测，应符合表4要求。 


表4 呼吸阻力 


口罩级别 
初始呼吸阻力 加载呼吸阻力 


吸气阻力(Pa) 呼气阻力(Pa) 加载吸气阻力(Pa) 加载呼气阻力(Pa) 


1 级 F95 ≤150 ≤120 
≤230 ≤200 


2 级 F90 ≤120 ≤100 


5.5 口罩系带与主体连接力 


按本标准6.10规定的方法进行检测，口罩系带在承受10N顺轴向拉力，持续时间为10s时，不应出现


滑脱或断裂现象。 


5.6 死腔 


按本标准6.11规定的方法进行检测，样品的死腔以吸入气中二氧化碳体积分数表示时，结果平均值


应不大于1%。 


6 检测方法 


6.1 表观检查 


根据各技术要求的需要，在进行实验室性能检查前，应对样品进行目测外观检查。随弃型口罩或可


更换型口罩各要求检查2个样品，分别经过温度和湿度预处理，其中： 


a) 样品表面不应破损、变形和有明显的其他缺陷； 


b) 部件材料和结构应能耐受正常使用条件及可能遇到的温度和湿度，按 6.2 方法经温度湿度预


处理后部件不应脱落、损坏和变形； 


c) 系带应可调，可更换型口罩的系带设计应为可更换。 


6.2 温度湿度预处理 


按GB2626-2006中6.2.1的规定进行。 


6.3 甲醛 


按GB/T 2912.1规定执行。样品不进行预处理，测试前样品密封保存。 


6.4 pH 值 


按GB/T 7573规定执行。样品不进行预处理，测试前样品密封保存。试样在口罩与人体接触面层裁


取。 


6.5 可分解致癌芳香氨染料 


按GB/T 17592和GB/T 23344规定执行,适用于纺织品中有染色或印花部分的口罩。 


注：先按GB/T 17592检测，当检出苯胺和（或）1,4-苯二胺时，再按GB/T 23344检测。 


6.6 微生物指标 
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按GB 15979中附录B的规定规定执行，测试前样品密封保存。 


6.7 过滤效率 


按GB2626-2006中6.3规定执行。取随弃型口罩或可更换型口罩15个，其中10个未处理样，5个温度


湿度预处理样。采用NaCl颗粒物过滤效率检测系统，NaCl颗粒物浓度不超过30 mg/m
3
，计数中位径（CMD）


为（0.075±0.020）μm，粒径分布的几何标准偏差不大于1.86，在（85±2）L/min气体流量条件下进


行检测。检测温度为（25±5）℃，相对湿度为（30±10）%。 


用适当的夹具将口罩连接在检测装置上。若有呼气阀，应将呼气阀密封；可更换型口罩要将过滤元


件安装完整后测试。检测开始后，记录初始的过滤效率。检测一直持续到滤料上已经累计了（30±1）


mg颗粒物为止。应连续记录过滤效率结果，取过滤效率最低值为最终结果。 


6.8 总泄漏率 


按GB2626-2006中6.4规定执行。取随弃型口罩或可更换型口罩10个，其中一半为未处理样，一半为


温度湿度预处理样。若被测样品具有不同的号码，则每个号码至少有两个样品。选择10名刮净胡须的受


试者（5名男性和5名女性），其脸型应属该类产品的有代表性的使用者，不应包括脸型明显异常者；脸


型的主要尺寸应参考附录B中试验头模的主要尺寸要求，分大号、中号和小号3个号型，应根据测试口罩


的标明的型号大小选择适当受试者。按GB/T 5703的要求测量并记录受试者的形态面长和面宽数据。 


以针对人群的总体总泄漏率为评价标准，10个受试者中至少有8个人的总泄漏率符合标准。 


6.9 呼吸阻力 


检测设备符合GB2626-2006中6.5.2的要求。吸气阻力和呼气阻力各取4个样品，其中一半为未处理


样，一半为温度湿度预处理样。试验头模的主要尺寸应参考附录B的要求，分大号、中号和小号3个号型，


应根据测试口罩的型号大小选择适当的试验头模。 


将口罩佩戴在头模上，检查装置的气密性及工作状态，并将系统阻力设定为0，将通气量重调节至


（85±2）L/min。测定并记录吸气阻力。应对头模的尺寸作出规定。 


呼气阻力测定方法与吸气阻力相同。以通气量（85±2）L/min反向通过样品，记录阻力即为呼气阻


力。 


加载呼吸阻力测试：在气体流量为（85±2）L/min条件下做加载试验，直到口罩的表面颗粒物堆积


到（30±1）mg。将加载后的口罩取下后再按呼、吸气阻力测试方法测试加载呼吸阻力。 


6.10 口罩系带与主体连接力 


按GB2626-2006中6.11的规定进行。取2个样品，其中1个为未处理样，1个为温度湿度预处理样。 


6.11 死腔 


按GB2626-2006中6.9的规定进行。取3个样品，样品不经过预处理。 


7 产品说明和包装 


7.1 产品说明 


产品说明应提供使用者必须了解的信息，包括： 


a) 产品名称； 


b) 制造商名称和地址； 







TAJ 1001—2015 


7 


a) 产品执行标准号； 


b) 生产日期和推荐使用时间； 


c) 使用范围与限制； 


d) 对于更换的部件，说明与口罩主体一起使用的方法； 


e) 佩戴方法和佩戴气密性检查方法； 


f) 储存方法； 


g) 对使用中可能遇到的问题提供警示及注意事项，如： 


1) 适合性； 


2) 面部发须可能导致口罩泄漏； 


3) 环境空气受到污染，如有害气体、缺氧等。 


7.2 包装 


7.2.1 销售用包装应能保护产品，防止使用前受到机械损伤和污染； 


7.2.2 产品包装应有行业联盟标识，应给出结构类别（随弃型、可更换型），大小类别（大号、中号、


小号）与级别（F90、F95）标记； 


7.2.3 产品包装应给出质保期。 
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A  A  


附 录 A 


（资料性附录） 


选择与使用指导性建议 


A.1 根据环境空气质量进行选择 


a) 当 PM2.5空气质量指数级别为轻度和中度污染时，即 PM2.5空气质量分指数（IAQI）介于 100-200，


也就是 PM2.5 24 小时平均浓度介于 75-150μg/m
3
时，建议使用 F90 级 PM2.5防护口罩； 


b) 当 PM2.5空气质量指数级别为重度和严重污染时，即 PM2.5空气质量分指数（IAQI）介于 200-500，


也就是 PM2.5 24 小时平均浓度介于 150-500μg/m
3
时，建议使用 F95 级 PM2.5防护口罩； 


c) 当空气中细颗粒物 24 小时的平均浓度大于 500μg/m
3
，建议避免户外活动。 


A.2 使用指导建议 


a) 使用前应检查口罩外观，如有破损、污染，不能使用； 


b) 正确佩戴和坚持佩戴，只有离开空气污染区才可摘除口罩； 


c) 使用后若可继续使用应妥善保存，保持清洁卫生； 


d) 当口罩已被污染或阻力增大呼气不畅时应废弃。废弃的口罩不随意抛弃，应置入指定的垃圾箱。 
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B  B  


附 录 B 


（资料性附录） 


试验头模主要尺寸 


本标准检测中使用的试验头模主要尺寸参加表B.1。 


表B.1 试验头模主要尺寸要求 


单位为毫米   


尺寸项目 小号 中号 大号 


形态面长 113 122 131 


面宽 136 145 154 


瞳孔间距 57 62.5 68 


 


_________________________________ 
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前  言 


本标准的编写格式根据 GB/T 1.1-2009《标准化工作导则  第 1部分：标准的结构和编定规则》而


编写。 


本标准由中国纺织品商业协会提出。 


本标准由由中国纺织品商业协会安全健康防护用品委员会归口。 


本标准起草单位：建德市朝美日化有限公司、江苏国健检测技术有限公司、青草安全健康防护用品


协会、荆州思创科技开发有限公司、广州市冠桦劳保用品有限公司、上海港凯净化制品有限公司、名典


上品（北京）信息技术有限公司、苏州波力斯医疗科技有限公司、盖瑞银河生物科技有限公司。 


本标准主要起草人：陆冰、林焰峰、方逐昌、陈思敏、陈嘉欣、王艳、王岩、许洪、谢正中、苏鹤


群。 
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普通防护口罩 


1 范围 


本标准规定了普通防护口罩（以下简称口罩）的术语和定义、基本要求、技术要求、试验方法、检


验规则、标志、标签、包装、运输和贮存。 


本标准适用于在日常生活中滤除花粉、柳絮、细菌颗粒物和阻隔鼻腔或口腔呼出或喷出污染物所佩


戴的防护型口罩。 


本标准适用于一般防护一次性平面口罩、纱布口罩、时尚口罩等一般性防护口罩。 


本标准不适用于缺氧环境、水下作业、逃生、消防、医用及工业等特殊行业用呼吸防护用品，不适


用于婴幼儿呼吸防护用品。 


2 规范性引用文件 


下列文件对于本文件的应用是必不可少的。凡是注日期的引用文件，仅所注日期的版本适用于本文


件。凡是不注日期的引用文件，其最新版本（包括所有的修改单）适用于本文件。 


GB/T 191    包装贮运图示标志 


GB 19083    医用防护口罩技术要求 


GB 2890     呼吸防护 自吸过滤式防毒面具 


GB/T 2912.1  纺织品 甲醛的测定 第1部分:游离和水解的甲醛(水萃取法) 


GB/T 7573    纺织品 水萃取液 pH 值的测定 


GB/T 14233.1  医用输液、输血、注射器具检验方法 第1部分:化学分析方法 


GB 15979     一次性使用卫生用品卫生标准  


YY 0469      医用外科口罩 


GB/T 17593.2  纺织品 重金属的测定 第 2 部分：电感耦合等离子体原子发射光谱法 


3 术语和定义 


3.1 过滤效率 filter efficiency 


在规定检测条件下，口罩或过滤元件（滤料）滤除颗粒物的百分比。 


[GB 2626—2006，定义 3.16] 


3.2 细菌过滤效率 bacterial filtration efficiency 


在规定流量下，口罩材料对含菌悬浮粒子滤除的百分数。 


[ASTM F2101-07，定义 3.1.4] 


4 基本要求 
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4.1 一般要求 


4.1.1 对口罩外观样式和功能结构进行设计，能满足加工工艺和个性化定制要求。 


4.1.2 口罩原材料不应使用再生料以及已知的可导致皮肤刺激或其他不良反应的材料，其他限制使用


物质的残留量应符合相关要求，无异味。 


5 技术要求 


5.1 通用要求 


5.1.1 口罩应能安全牢固地护住口、鼻。 


5.1.2 口罩不应存在可触及的锐利角和锐利边缘，不应对佩戴者构成伤害。 


5.1.3 口罩应便于佩戴和摘除，在佩戴过程中无明显的压迫感或压痛现象，对头部活动影响较小。 


5.2 外观要求 


5.2.1 口罩表面不应有破损、油污斑溃、变形及其他明显的缺陷。 


5.3 内在质量 


内在质量指标应符合表1要求。 


表 1   内在质量 


项 目 要 求  


甲醛含量/（mg/kg）                               ≤ 20 


pH 值 4.0~7.5  


环氧乙烷残留量
a
/（μ g/g）                         ≤ 10 


细菌过滤效率（BFE）/% ≥ 95 


颗粒物过滤效率(PFE)/%  ≥ 80 


通气阻力/ Pa ≤ 80 


口罩带及口罩带与口罩体的连接处断裂强力/N ≥ 10 


重金属含量/mg/kg 


砷 ≤ 0.2 


镉 ≤ 0.1 


钴 ≤ 1.0 


铬 ≤ 1.0 


铜 ≤ 25.03 


镍 ≤ 1.0 


铅 ≤ 0.2 


锑 ≤ 30.0 


微生物指标 


大肠菌群 不得检出 


致病性化脓菌
b
 不得检出 


真菌菌落总数/(CFU/g) ≤ 100 


细菌菌落总数/(CFU/g) ≤ 200 


口罩下方视野                                 ≥ 60° 
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a 仅考核经环氧乙烷处理的口罩。 
b
指绿脓杆菌、金黄色葡萄球菌与溶血性链球菌。 


c
时尚口罩不适用于环氧乙烷残留量、细菌过滤效率（BFE）、颗粒物过滤效率（PFE）、通气阻力项目。 


6 试验方法 


6.1 外观检验 


抽取10个口罩采用目测方法检验。检验光线以正常自然光为准如以日光灯照明时，照度不低于400 


lx。 


6.2 甲醛含量 


按 GB/T 2912.1 规定执行。 


6.3 pH 值 


按 GB/T 7573 规定执行。试样在口罩与人面部接触层裁取。 


6.4 环氧乙烷残留量 


根据产品标识，经环氧乙烷处理的口罩按 GB/T 14233.1—2008 中第 9 章规定执行。取平行样品 


测试，样品在口罩主体上裁取。测试结果如一份合格，另一份不合格，不得平均计算，应重新取样


测试，以最高值作为测试结果。结果计算以相对含量表示，保留一位小数。 


6.5 过滤效率 


a) 细菌过滤效率（BFE）按 YY 0469-2011 中 5.6.1 规定执行。 


b) 颗粒物过滤效率（PFE）按 YY 0469-2011 中 5.6.2 规定执行。 


6.6 通气阻力 


按 YY 0469-2011 中 5.6.2 规定检测颗粒物过滤效率（PFE）的同时记录试样的通气阻力。 


6.7 口罩带及口罩带与口罩体的连接处断裂强力 


按YY 0469-2011中5.4规定执行。 


6.8 微生物指标 


按 GB 15979 规定执行。 


6.9 口罩下方视野 


按 GB 2890-2009 中 6.8 规定执行。 


6.10  重金属含量 


     按 GB/T 17593.2-2007 规定执行。 


7 检验分类、检验规则 
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检验规则检验分为型式检验和出厂检验。 


7.1 组批 


按同一工艺、同一原材料和同种规格的为一组批。 


7.2 取样 


按交货批号的同一品种、同一规格(型号）的产品作为检验批。从每检验批产品中按测试要求随机 


抽取相应数量的样品。当同一交货批的交货数量大于 10 万个时，抽样数量加倍。 


7.3 型式检验 


型式检验包括全部检验项目。有下列情况之一时，应进行型式检验： 


——初次投产或者转产生产时； 


——结构、材料、工艺发生变化，影响产品性能时； 


——正常生产时，每十二个月至少一次； 


——产品停产六个月后恢复生产时； 


——国家质量监督机构提出型式检验要求时； 


——用户提出进行型式检验要求时。 


7.4 出厂检验 


7.5 出厂检验项目为外观、颗粒物过滤效率、头带拉力、通气阻力、环氧乙烷残留（如适用）。 


7.6 质量判定 


7.6.1 外观质量判定 


外观质量所有试样符合 5.2 要求，满足 5.2 要求判定合格，否则判定不合格。 


7.6.2 内在质量判定 


内在质量满足表 1要求，判定合格，否则判定不合格。 


7.6.3 结果判定 


外观质量、内在质量全部合格则判定该批产品合格。否则判定该批产品不合格。 


8 包装、标识 


8.1 包装 


最小销售单元应密封包装。 


8.2 标识 


每个包装单元应有检验合格证，明显部位应附有清晰可辨识的标识，标识应该包含下列内容： 


    a）制造商名称和地址； 


b）产品名称； 
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    c）主要原材料（内层、外层、过滤材料）； 


d）执行标准编号； 


e）产品规格； 


f）使用说明（佩戴方法、注意事项等）； 


g） 生产日期； 


h） 如采取消毒方式，应标明消毒方法； 


i） 储存环境温湿度。 


9  贮运 


产品在储运中应保证密封、不破损、不沾污、不受潮，注意防火、防雨、防酸、防碱、避免强光直


射。 
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前  言 


 


本标准按照GB/T 1.1—2009给出的规则起草。 


本标准由中国纺织工业联合会科技发展部和中国产业用纺织品行业协会共同提出。 


本标准由中国纺织工业联合会标准化技术委员会和中国产业用纺织品行业协会标准化技术委员


会共同归口。 


本标准起草单位：中国产业用纺织品行业协会、稳健医疗用品股份有限公司、奥美医疗用品股


份有限公司、佛山市南海必得福无纺布有限公司、中科贝思达（厦门）环保科技股份有限公司、天


津泰达洁净材料有限公司、东营俊富净化科技有限公司、上海精发实业股份有限公司、浙江优全护


理用品科技股份有限公司、大连瑞源非织造布有限公司、恒天嘉华非织造有限公司、江阴金凤特种


纺织品有限公司、四川友邦企业有限公司、浙江蓝禾医疗用品有限公司、晋江恒安家庭生活用纸有


限公司、苏州波力斯医疗科技有限公司、思迈（青岛）防护科技有限公司、江苏丽洋新材料股份有


限公司、宣城广能非织造有限公司、广东昱升个人护理用品股份有限公司、海斯摩尔生物科技有限


公司、上海三枪（集团）有限公司、杭州可靠护理用品股份有限公司、安徽元琛环保科技股份有限


公司、江苏蓝天环保集团股份有限公司、浙江中超新材料股份有限公司、山东如悦医疗科技有限公


司、杭州豪悦护理用品股份有限公司、北京安泰生物医用材料有限公司、温州方圆仪器有限公司、


广州检验检测认证集团有限公司、上海纺织集团检测标准有限公司、北京市劳动保护科学研究所、


中国纺织科学研究院有限公司、东华大学。 


本标准主要起草人：李陵申、李桂梅、靳向煜、黄景莹、孙锡敏、曹孟杰、陈澍、王欢、邓伟


雄、赵瑾瑜、王向钦、谢静伟、罗穆夏、慕春霞、严华荣、高尚荣、曹军、管宝莲、苏艺强、胡广


敏、尤祥银、许红、陈致帆、李志彪、崔渊文、胡道广、丁若垚、李付杰、梁燕、吴晓彪、王艺霈、


唐伟、刘彩虹、陆生平、曹仁广、李翰宇、李昱昊、沈明荣、蔡陈水、汪建松。 


 


 


请注意本标准的某些内容可能涉及专利。本标准的发布机构不承担识别这些专利的责任。 


本标准文本可登录中国纺织标准网（www.cnfzbz.org.cn)“CNTAC标准工作平台”下载。 


本标准版权归中国纺织工业联合会和中国产业用纺织品行业协会共同所有。未经事先书面许可，


本标准的任何部分不得以任何形式或任何手段进行复制、发行、改编、翻译、汇编或将本标准用于


其他任何商业目的等。 
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民用卫生口罩 


1 范围 


本标准规定了民用卫生口罩的术语和定义、分类与规格、要求、试验方法、检验规则、标识、


包装和储运。 


本标准适用于日常环境中普通人群用于阻隔飞沫、花粉、微生物等颗粒物传播的民用卫生口罩。


本标准不适用于年龄在 36 个月及以下的婴幼儿。 


2 规范性引用文件 


本标准中引用的文件对于本文件的应用是必不可少的。凡是注日期的引用文件，仅注日期的版


本适用于本文件。凡是不注日期的引用文件，其最新版本（包括所有的修改单）适用于本文件。 


GB/T 2428—1998 成年人头面部尺寸 


GB/T 2912.1 纺织品 甲醛的测定 第 1 部分：游离和水解的甲醛（水萃取法） 


GB/T 7573 纺织品 水萃取液 pH 值的测定 


GB/T 12903—2008 个体防护装备术语 


GB/T 13773.2 纺织品 织物及其制品的接缝拉伸性能 第 2 部分：抓样法接缝强力的测定 


GB/T 14233.1—2008 医用输液、输血、注射器具检验方法 第 1 部分：化学分析方法 


GB 15979—2002 一次性使用卫生用品卫生标准  


GB/T 17592 纺织品 禁用偶氮染料的测定 


GB 18401—2010 国家纺织产品基本安全技术规范 


GB/T 23344 纺织品 4-氨基偶氮苯的测定 


GB/T 26160—2010 中国未成年人头面部尺寸 


GB/T 29865 纺织品 色牢度试验 耐摩擦色牢度 小面积法 


GB/T 32610—2016 日常防护型口罩技术规范 


YY 0469—2011 医用外科口罩 


3 术语和定义 


下列术语和定义适用于本文件。 


3.1  


颗粒物 particle 



http://std.samr.gov.cn/gb/search/gbDetailed?id=71F772D7BD78D3A7E05397BE0A0AB82A

http://std.samr.gov.cn/gb/search/gbDetailed?id=71F772D803AED3A7E05397BE0A0AB82A





T/CNTAC 55—2020 


T/CNITA 09104—2020 


 
 


2 


 


悬浮在空气中的固态、液态或固态与液态的颗粒状物质，如粉尘、烟、雾和微生物。 


[GB/T 12903—2008，定义5.1.16] 


3.2  


细菌过滤效率 bacterial filtration efficiency；BFE 


在规定条件下，口罩罩体滤除含菌颗粒物的能力，用百分数表示。 


3.3  


颗粒物过滤效率 particle filtration efficiency；PFE 


在规定条件下，口罩罩体滤除颗粒物的能力，用百分数表示。 


4 分类与规格 


4.1 民用卫生口罩按照佩戴人群年龄分为儿童用口罩和成人用口罩。 


4.2 按照民用卫生口罩尺寸大小，规格分为大号（L）、中号（M）、小号（S）。 


注：生产企业可参考GB/T 26160—2010  和GB/T 2428—1998设计口罩尺寸。 


5 要求 


5.1 基本要求 


5.1.1 口罩应能安全牢固地罩住口、鼻，应有良好的面部贴合性，无异味。 


5.1.2 口罩原材料不应使用再生料，不应含有致癌、致过敏、致皮肤刺激等有害物质，限制使用物质


残留量应符合相关要求，不得经过有氯漂白处理。 


5.1.3 口罩不应存在可触及的锐利尖端和锐利边缘，不应对佩戴者构成伤害。儿童用口罩不应存在外


露金属物。 


5.1.4 口罩应便于佩戴和摘除，在佩戴过程中无明显的压迫感或压痛现象，对头部活动影响较小。儿


童用口罩宜采用耳挂式口罩带，不应有可拆卸小部件，口罩带不应有自由端。 


5.1.5 配有鼻夹的口罩，其鼻夹应采用可塑性材质。 


5.2 外观要求 


5.2.1 口罩外观应整洁、形状完好，表面不得有破损、污渍。 


5.2.2 口罩与皮肤直接接触材料不应染色。 


5.3 内在质量 


内在质量要求见表 1。 
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表 1 内在质量要求 


项目 
要求 


成人用口罩 儿童用口罩 


鼻夹长度 a/cm                                               ≥ 8.0 5.5 


口罩带与口罩体连接断裂强力 /N                          ≥ 5 


细菌过滤效率/%                                            ≥ 95 


颗粒物过滤效率（非油性）/%                                  ≥ 90 


通气阻力/Pa                                             ≤ 49 30 


耐干摩擦染色牢度 b/级                                         ≥ 3 4 


环氧乙烷残留量 c/（μg/g）                                      ≤ 10 


甲醛含量/（mg/kg）                                           ≤ 20 


pH 值 4.0～8.5 4.0～7.5 


可分解致癌芳香胺染料 d/（mg/kg） 禁用 


a 仅考核有鼻夹的口罩； 


b 仅考核染色的口罩； 


c 仅考核经环氧乙烷处理的口罩。 


d 仅考核染色和印花部位，致癌芳香胺清单见 GB 18401—2010 附录 C，限量值为≤20mg/kg。 


5.4 阻燃性能 


儿童用口罩应采用不易燃材料，口罩离开火焰后燃烧时间不大于 5s。 


5.5 微生物指标 


微生物指标要求见表 2。  


表 2 微生物指标要求 


项目 要求 


细菌菌落总数/（CFU/g）                           ≤ 200 


大肠菌群 不得检出 


金黄色葡萄球菌 不得检出 


绿脓杆菌 不得检出 


溶血性链球菌 不得检出 


真菌菌落总数/（CFU/g）                           ≤ 100  


6 试验方法 


6.1 外观 


取 10 个样品进行试验，采用目测法检查，日光灯照度不低于 400lx。 


6.2 鼻夹长度 


取3个样品进行试验，以通用或专用量具测量，精度0.1cm。 


6.3 口罩带与口罩体连接断裂强力 
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取3个样品进行试验，对所有口罩带与口罩体连接部位进行测试，采取单根测试，按GB/T 13773.2


规定执行，拉伸速度100mm/min。口罩带夹持在拉伸仪器的上夹钳，口罩主体沿轴向夹在下夹钳中


间，松式夹持。 


6.4 细菌过滤效率（BFE） 


取3个样品，按照YY 0469—2011中附录B的方法进行试验。 


6.5 颗粒物过滤效率（PFE） 


取3个样品，按照YY 0469—2011中5.6.2规定的方法进行试验。 


6.6 通气阻力 


按照6.5测试颗粒物过滤效率的同时记录通气阻力值，单位为Pa。 


6.7 耐干摩擦染色牢度 


按照 GB/T 29865 执行，取口罩染色部位测试。 


6.8 环氧乙烷残留量 


按GB/T 14233.1—2008中第9章规定执行。 


6.9 甲醛含量 


按 GB/T 2912.1 执行，在口罩罩体上取样进行测试，如有染色应包含染色部位。 


6.10 pH 值 


按 GB/T 7573 规定执行，取氯化钾溶液作为萃取介质。试样在口罩与人面部接触层裁取。 


6.11 可分解致癌芳香胺染料 


按GB/T 17592和GB/T 23344规定执行。 


注：一般，先按GB/T 17592检测，当检出苯胺和/或1,4-苯二胺时，再按GB/T 23344检测。 


6.12 阻燃性能 


按 YY 0469—2011 中 5.8 规定的方法进行测试。 


6.13 微生物指标 


按照GB 15979—2002中附录B规定的方法进行试验。 


7 检验规则 


7.1 取样 


以一次交货的同一品种、同一规格产品作为检验批。从每检验批产品中按测试要求随机抽取样


品，数量至少要满足第 6 章各单项测试的要求；当同一交货批的交货数量大于 50 万只时，抽样数量
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加倍。 


7.2 检验分类 


7.2.1 出厂检验 


出厂检验为第5章要求中除细菌过滤效率、甲醛含量、pH值、可分解致癌芳香胺染料、阻燃性


能和微生物指标之外的其他指标。 


7.2.2 型式检验 


型式检验内容为第 5 章要求规定的全部项目，在下列情况之一时应进行型式检验： 


——新产品定型时； 


——原材料或生产工艺有较大变化时； 


——更换主要生产设备或连续停产半年以上，又恢复生产时； 


——国家质量监督机构提出进行型式检验要求时。 


7.3 判定 


7.3.1 外观质量按 6.1 检测，8 个及以上试样符合 5.2 要求则判定合格，否则判定不合格。 


7.3.2 被测样品的内在质量、阻燃性能和微生物指标分别全部满足 5.3、5.4、5.5 要求，判定合格，


否则判定不合格。 


7.3.3 外观质量、内在质量、阻燃性能、微生物指标全部合格则判定该批产品合格。否则判定该批产


品不合格。 


8 标识、包装和储运 


8.1 标识 


产品最小销售包装上至少应标明： 


a) 产品名称； 


b) 产品类别和规格； 


c) 执行标准编号； 


d) 生产日期和保质期，或生产批号和限期使用日期； 


e) 生产企业或经销商的名称、地址、联系方式； 


f) 若经环氧乙烷处理需注明； 


g) 产品使用说明及注意事项，包括但不限于口罩贴肤层说明、建议使用时长等。 
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8.2 包装 


口罩的包装应能防止机械损坏和使用前的污染，销售包装上的各种标识信息应清晰且不易褪去。


产品标志所使用的汉字、数字和字母，其字体高度不应小于 1.8mm。 


8.3 储运 


产品在储运中应能保证密封、不破损、不沾污、不受潮，注意防火、防雨、防酸、防碱、避免


强光直射。 
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儿童口罩 


1 范围 


本标准规定了儿童口罩（以下简称口罩）的术语与定义、分类、技术要求、检测方法、检验规则、包


装、标识和储运要求。 


本标准适用于3-14周岁儿童佩戴的用于普通环境中滤除颗粒污染物的口罩。 


本标准不适用于缺氧环境，不适用于防护有害气体和蒸气的口罩，不适用于逃生和消防用口罩。 


2 规范性引用文件 


下列文件对于本文件的应用是必不可少的。凡是注日期的引用文件，仅注日期的版本适用于本文件。


凡是不注日期的引用文件，其最新版本（包括所有的修改单）适用于本文件。 


GB/T 2910(所有部分)  纺织品 定量化学分析 


GB/T 2912.1 纺织品 甲醛的测定 第1部分：游离和水解的甲醛（水萃取法） 


GB 31701 婴幼儿及儿童纺织产品安全技术规范 


GB/T 7573 纺织品 水萃取液pH值的测定 


GB 15979 一次性使用卫生用品卫生标准 


GB/T 17592 纺织品 禁用偶氮染料的测定 


GB 18401 国家纺织产品基本安全规范 


GB/T 29865 纺织品 色牢度试验 耐摩擦色牢度小面积法 


GB/T 32610 日常防护型口罩技术规范 


FZ/T 01057(所有部分) 纺织纤维鉴别试验方法 


FZ/T 01095 纺织品 氨纶产品纤维含量的试验方法 


YY 0469 医用外科口罩 


YY/T 0969  一次性使用医用口罩 


3 术语与定义 


下列术语和定义适用于本文件。 


3.1  


儿童口罩 Children mask 


能覆盖儿童的口、鼻，或覆盖儿童口、鼻和下颌的随弃式面罩，可设呼气阀。 


4 分类 


4.1 口罩按形状分为平面型和立体型。 


4.2 口罩按适用对象类型分：小童（3-6岁）、中童（7-12岁）和大童（13-14岁），可根据自身情况选


择合适尺寸的口罩佩戴。 
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5 技术要求 


5.1 基本要求 


5.1.1 口罩应能安全牢固地护住口、鼻或者口、鼻和下颌。 


5.1.2 口罩原材料不应使用再生料，以及含高毒性、致癌性或潜在致癌性物质以及已知的可导致皮肤刺


激或其他不良反应的材料，其它限制使用物质的残留量应符合相关要求，所用材料应具有足够的强度，


在正常使用寿命中不应出现破损或变形。 


5.1.3 口罩原材料应满足 YY 0469对于细胞毒性，皮肤刺激性，迟发型超敏反应的要求。 


5.1.4 口罩不应存在可触及的锐利角和锐利边缘，内层不允许存在硬块或焊接点，不应对佩戴者构成伤


害。 


5.1.5 口罩应便于佩戴和摘除，采用耳带式设计，口罩带不应有自由端，口罩主体结构上不应有可拆卸


小部件。口罩在佩戴过程中无明显的压迫感或压痛现象，对头部活动影响较小。 


5.1.6 口罩应采用鼻夹或通过结构设计优化提升密合性，如使用鼻夹，应采用全塑性材质，不得使用金


属条。 


5.2 外观要求 


5.2.1 口罩外观应整洁、形状完好，表面不得有破洞、污渍。 


5.2.2 口罩内层不得使用染色和印花面料，平面型口罩外层应有颜色、图案等区分标志。 


5.2.3 推荐儿童口罩规格尺寸如表 1，企业可进行研发优化。口罩应符合设计的尺寸，最大偏差应不超


过±3%。 


表1 儿童口罩规格尺寸 


口罩型号 推荐口罩长度×宽度/cm 


立体型 


小童（3-6 岁） 14.0×10.5 


中童（7-12 岁） 16.0×12.0 


大童（13-14 岁） 18.0×14.0 


平面型 


小童（3-6 岁） 12.0×6.0 


中童（7-12 岁） 13.5×7.0 


大童（13-14 岁） 15.0×9.0 


5.3 内在质量要求 


内在质量要求见表2。 


表2 内在质量要求 


项目 要求 


纤维含量 按照GB/T 29862 的规定执行 


鼻夹长度
a
/ cm                                      ≥ 


平面型 8.0（小童5.0） 


立体型 5.0 


单根口罩带与口罩体连接点处断裂强力/ N              ≥ 10 


通气阻力/ (Pa/cm
2
)                                 ≤                                             30 


环氧乙烷残留量/(µg/g)                                                                         不得检出 


2 







 T/ZFB 0004-2020 


表2（续）内在质量要求 


项目 要求 


颗粒物过滤效率/%                                  ≥ 90 


呼气阀盖牢度
b
 不应出现滑脱、断裂和变形 


甲醛含量/ (mg/kg)                                 ≤                                             20 


pH 值 4.0～8.5 


可分解致癌芳香胺染料
c
/ (mg/kg) 禁用 


异味 无 


耐干摩擦色牢度
c
/级                                ≥ 4 


附件 不应存在可触及的锐利尖端和锐利边缘 
a
 仅考核有鼻夹的口罩； 


b
 仅考核配有呼气阀的口罩； 


c
 仅考核染色和印花部分； 


5.4 微生物指标 


5.4.1 微生物指标应符合表 3的要求。 


表3 微生物指标 


项目 要求 


细菌菌落总数/（cfu/g）                             ≤                       200 


大肠杆菌 不得检出 


绿脓杆菌 不得检出 


金黄色葡萄球菌 不得检出 


溶血性链球菌 不得检出 


真菌菌落总数/（cfu/g）                             ≤ 100 


5.5 实用性能 


对其它检测方法难以评价的性能，如5.1.5中规定的佩戴舒适性，企业生产的儿童口罩在批量上市前，


需进行主观评价试验并形成评价报告。 


6 检测方法 


6.1 外观 


随机抽取10个样品进行试验。目视检查。检验光线以正常自然光为准，如以日光灯照明时，照度不低


于400lx。 


6.2 规格尺寸 


随机抽取 10个样品进行试验，以通用或专用量具进行测量。以最大偏差作为试验结果。具体测量部


位参看附录 A. 


6.3 纤维含量 
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纤维含量按 GB/T 2910（所有部分）、FZ/T 01057(所有部分)、FZ/T 01095等规定执行，检测口罩主


体材料。 


6.4 鼻夹 


按 YY 0469 规定执行。以最坏结果或者最低值作为试验结果。 


6.5 单根口罩带与口罩体连接点处断裂强力 


按 YY/T 0969 规定执行。  


6.6 颗粒物过滤效率 


取5个样品进行试验，按照 GB/T 32610附录A执行。预处理样品在（38±2）℃和（85±5）%相对湿度


下放置（24±1）h进行处理，预处理后的样品应放置在气密性容器中，并在10h内检测；测试介质采用盐


性介质，测试流量为（30±2）L/min，将口罩以气密的方式连接在检测装置上，如有呼气阀应将其完全密


封，测试过滤效率。 


6.7 通气阻力 


按 YY/T 0969 规定执行。 


6.8 环氧乙烷残留量 


按 GB/T 32610规定执行。 


6.9 呼气阀盖牢度 


按 GB/T 32610规定执行。 


6.10 甲醛含量 


按 GB/T 2912.1规定执行。 


6.11 pH 值 


按 GB/T 7573规定执行。试样在口罩与人面部接触层裁取。 


6.12 可分解致癌芳香胺染料 


按 GB/T 17592 规定执行。 


6.13 异味 


按 GB 18401规定执行。 


6.14 耐干摩擦色牢度 


按 GB/T 29865规定执行。 


6.15 附件锐利性 


按 GB 31701规定执行。 


6.16 微生物 


按 GB 15979规定执行。 
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6.17 实用性能 


6.17.1 在进行实用性能检测之前，口罩小样应先通过所有项目的检测，确认对儿童受试者无害。 


6.17.2 每个规格口罩应选用 10名儿童受试者，每个儿童使用 1个样品。 


6.17.3 应登记儿童受试者的姓名、年龄、性别、身高、体重等信息，并记录儿童受试者脸型信息。在


开始试验前，应详细讲解，让儿童受试者明确口罩使用注意事项。记录表见附录 B。 


6.17.4 儿童受试者带上口罩，并顺序进行静坐、朗读课文（聊天）、慢走、快跑、慢走等 5个动作，每


个动作持续约 5分钟。 


6.17.5 试验结束后，儿童受试者根据自己的实际感受，对口罩的实用性能进行评价。主观评价采取 5分


制打分方法，5分表示对某评价项目有最佳的感受，3分表示适中的感受，1分表示难以接受的感受。评价


项目主要有：使用方便性、耳部舒适度、面部舒适度、呼吸舒适度及总体评价。如果某评价项目被儿童


受试者评为 1分，应尽量详细问清楚试验中的具体发现。每个主观评价项目，至少有 8个儿童的打分在 3


分及以上。 


6.17.6 试验负责人汇总各儿童受试者的评价意见，着重对试验口罩不良的特性进行描述，并负责撰写


实用性能评价报告。 


6.17.7 评价报告应至少包括以下内容： 


a) 口罩的型号规格、品牌及制造商信息； 


b) 儿童受试者信息； 


c) 试验环境温度、湿度条件； 


d) 不同评价项目儿童受试者的打分情况； 


e) 综合评价结论。 


7 检验规则 


7.1 取样 


按交货批号的同一品种、同一规格（型号）的产品作为检验批次。从每检验批次产品中按试验要求随


机抽取相应数量的样品。当同一批次产品数量大于10万个时，检验数量加倍。 


7.2  质量判定 


7.2.1 外观质量判定 


外观质量按 6.1和 6.2 检测，至少 8个满足 5.2要求判定合格，否则判定为外观不合格。 


7.2.2 内在质量判定 


内在质量测试结果满足5.4表3要求，判定合格，否则判定为内在质量不合格。 


7.2.3 微生物指标判定 


微生物测试结果满足5.4要求，判定合格，否则判定为微生物指标不合格。 


7.2.4 结果判定 


外观质量、内在质量、微生物指标、生物学评价全部合格则判定该批产品合格。否则判定该批产品不


合格。 
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8 包装、标识和储运 


8.1 包装 


口罩应密封包装。口罩的包装应能防止破损和使用前的污染。包装中不应使用金属针等锐利物。 


8.2 标识 


每个包装单元应有检验合格证，明显部位应附有清晰可辨的标识，标识应包含下列内容： 


a) 制造商名称、地址及联系方式；  


b) 产品名称； 


c) 主要原材料（内层、外层、过滤层）； 


d) 执行标准； 


e) 产品适用对象（小童、中童、大童）或规格尺寸； 


f) 使用说明（至少应包括正反面识别、佩戴方法、注意事项等）； 


g) 生产日期、推荐使用时间（小时）及贮存期； 


h) 如采取消毒方式，应标明消毒方法。 


8.3 储运 


产品在储运中应保证密封、不破损、不沾污、不受潮，注意防火、防雨、防酸、防碱、防有机溶剂、


避免强光直射。 
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A  A  


附 录 A 


（资料性附录） 


儿童口罩测量方法 


A.1 平面型口罩和立体型口罩测量方法见图A.1和图A.2。 


 


图A.1 平面型口罩测量方法 


 


图A.2 立体型口罩测量方法 
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附 录 B 


（资料性附录） 


儿童口罩实用性能评价记录表 


B.1 儿童口罩实用性能评价记录见表B.1 


表 B.1 儿童口罩实用性能评价记录 


项目类别 项目内容 记录内容 


口罩信息 


型号规格  


品牌  


制造商  


儿童信息 


儿童姓名  


儿童年龄  


儿童性别  


儿童身高  


儿童体重  


脸型信息  


试验开始前，应详细讲解，让儿童受试者明确口罩使用注意事项 


引导儿童


顺序进行 5


个动作 


静坐 5 分钟 完成        未完成 


朗读课文 5 分钟 完成        未完成 


慢走 5 分钟 完成        未完成 


快跑 5 分钟 完成        未完成 


慢走 5 分钟 完成        未完成 


评价打分 


使用方便性 1分 2分 3分 4分 5分
 


耳部舒适度 1分 2分 3分 4分 5分
 


面部舒适度 1分 2分 3分 4分 5分
 


呼吸舒适度 1分 2分 3分 4分 5分
 


总体评价 1分 2分 3分 4分 5分
 


主观评价采取 5 分制打分方法：5 分表示对某评价项目有最佳的感受，3 分表示适中的感受，1 分表


示难以接受的感受。如果某评价项目被儿童受试者评为 1 分，应尽量详细问清楚试验中的具体发现。 


评价结果为 1 分的说明： 
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		目  次

		前  言

		儿童口罩

		范围

		规范性引用文件

		术语与定义

		儿童口罩Children mask



		分类

		口罩按形状分为平面型和立体型。

		口罩按适用对象类型分：小童（3-6岁）、中童（7-12岁）和大童（13-14岁），可根据自身情况选择合适尺寸的口罩佩戴。



		技术要求

		基本要求

		口罩应能安全牢固地护住口、鼻或者口、鼻和下颌。

		口罩原材料不应使用再生料，以及含高毒性、致癌性或潜在致癌性物质以及已知的可导致皮肤刺激或其他不良反应的材料，其它限制使用物质的残留量应符合相关要求，所用材料应具有足够的强度，在正常使用寿命中不应出现破损或变形。

		口罩原材料应满足YY 0469对于细胞毒性，皮肤刺激性，迟发型超敏反应的要求。

		口罩不应存在可触及的锐利角和锐利边缘，内层不允许存在硬块或焊接点，不应对佩戴者构成伤害。

		口罩应便于佩戴和摘除，采用耳带式设计，口罩带不应有自由端，口罩主体结构上不应有可拆卸小部件。口罩在佩戴过程中无明显的压迫感或压痛现象，对头部活动影响较小。

		口罩应采用鼻夹或通过结构设计优化提升密合性，如使用鼻夹，应采用全塑性材质，不得使用金属条。



		外观要求

		口罩外观应整洁、形状完好，表面不得有破洞、污渍。

		口罩内层不得使用染色和印花面料，平面型口罩外层应有颜色、图案等区分标志。

		推荐儿童口罩规格尺寸如表1，企业可进行研发优化。口罩应符合设计的尺寸，最大偏差应不超过(3%。



		内在质量要求

		微生物指标

		微生物指标应符合表3的要求。



		实用性能



		检测方法

		外观

		规格尺寸

		随机抽取10个样品进行试验，以通用或专用量具进行测量。以最大偏差作为试验结果。具体测量部位参看附录A.

		纤维含量

		鼻夹

		单根口罩带与口罩体连接点处断裂强力

		颗粒物过滤效率

		通气阻力

		环氧乙烷残留量

		呼气阀盖牢度

		甲醛含量

		pH 值

		可分解致癌芳香胺染料

		异味

		耐干摩擦色牢度

		按GB/T 29865规定执行。



		附件锐利性

		微生物

		实用性能

		在进行实用性能检测之前，口罩小样应先通过所有项目的检测，确认对儿童受试者无害。

		每个规格口罩应选用10名儿童受试者，每个儿童使用1个样品。

		应登记儿童受试者的姓名、年龄、性别、身高、体重等信息，并记录儿童受试者脸型信息。在开始试验前，应详细讲解，让儿童受试者明确口罩使用注意事项。记录表见附录B。

		儿童受试者带上口罩，并顺序进行静坐、朗读课文（聊天）、慢走、快跑、慢走等5个动作，每个动作持续约5分钟。

		试验结束后，儿童受试者根据自己的实际感受，对口罩的实用性能进行评价。主观评价采取5分制打分方法，5分表示对某评价项目有最佳的感受，3分表示适中的感受，1分表示难以接受的感受。评价项目主要有：使用方便性、耳部舒适度、面部舒适度、呼吸舒适度及总体评价。如果某评价项目被儿童受试者评为1分，应尽量详细问清楚试验中的具体发现。每个主观评价项目，至少有8个儿童的打分在3分及以上。

		试验负责人汇总各儿童受试者的评价意见，着重对试验口罩不良的特性进行描述，并负责撰写实用性能评价报告。

		评价报告应至少包括以下内容：





		检验规则

		取样

		质量判定

		外观质量判定



		外观质量按6.1和6.2检测，至少8个满足5.2要求判定合格，否则判定为外观不合格。

		内在质量判定

		微生物指标判定

		结果判定





		包装、标识和储运

		包装

		标识

		储运





		（资料性附录） 儿童口罩测量方法

		平面型口罩和立体型口罩测量方法见图A.1和图A.2。



		（资料性附录） 儿童口罩实用性能评价记录表

		儿童口罩实用性能评价记录见表B.1
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口罩用聚丙烯熔喷非织造布


1 范围


本标准规定了口罩用聚丙烯熔喷非织造布（简称“口罩熔喷布”）的术语和定义、分级和标记、原


料要求、技术要求、试验方法、检验规则及标志、包装、运输和贮存。


本标准适用于以聚丙烯为主要原料、经熔喷法制得的、用于卫生防护用口罩生产的非织造布。


2 规范性引用文件


下列文件对于本文件的应用是必不可少的。凡是注日期的引用文件，仅注日期的版本适用于本文件。


凡是不注日期的引用文件，其最新版本（包括所有的修改单）适用于本文件。


GB 2626-2019 呼吸防护 自吸过滤式防颗粒物呼吸器


GB/T 4666 纺织品 织物长度和幅宽的测定


GB 15979-2002 一次性使用卫生用品卫生标准


GB 18401-2010 国家纺织产品基本安全技术规范


GB/T 24218.1 纺织品 非织造布试验方法 第1部分：单位面积质量的测定


GB/T 24218.3 纺织品 非织造布试验方法 第3部分：断裂强力和断裂伸长率的测定（条样法）


GB/T 30923 塑料 聚丙烯（PP）熔喷专用料


GB/T 32610-2016 日常防护型口罩技术规范


YY 0469-2011 医用外科口罩


3 术语和定义


下列术语和定义适用于本文件。


3.1


颗粒物 particle


悬浮在空气中的固态、液态或固态和液态混合的颗粒状物质，如粉尘、烟、雾和微生物。


[GB 2626-2019，定义 3.1]


3.2


颗粒物过滤效率 particle filter efficiency


在规定检测条件下，过滤元件滤除非油性颗粒物的百分比。


3.3


细菌过滤效率 bacterial filter efficiency


在规定流量下，过滤元件滤除含菌悬浮粒子的百分比。
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3.4


通气阻力 airflow resistance


在规定面积和规定流量下，气流通过口罩熔喷布的阻力，用压差表示，单位为Pa。


4 分级和标记


4.1 分级


根据颗粒物过滤效率水平不同将口罩熔喷布进行分级，详见表1。


表 1 口罩熔喷布分级


级别 KN30 KN60 KN80 KN90 KN95 KN100


颗粒物过滤效率/% ≥30 ≥60 ≥80 ≥905 ≥95 ≥99.97


4.2 标记


口罩熔喷布应标注颗粒物过滤效率级别，级别用测试流量与颗粒物过滤效率级别组合的方式标注。


示例 1：KN30 口罩熔喷布的标记为：30L/min KN30


示例 2：KN95 口罩熔喷布的标记为：85L/min KN90


5 原料要求


聚丙烯原料应符合GB/T 30923规定的要求。


6 技术要求


6.1 内在质量


6.1.1 基本技术要求


口罩熔喷布基本技术要求见表2。


表 2 基本技术要求


项目
规格（g/m


2
）


＞10，≤20 ＞20，≤50 ＞50，≤100


幅宽偏差/mm -1～+3


单位面积质量偏差率/% ±8 ±7 ±5


单位面积质量变异系数% ≤7 ≤6


断裂强力/N
横向 ≥2 ≥6 ≥8


纵向 ≥4 ≥9 ≥12


纵向断裂伸长率/% ≥20
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6.1.2 专项技术要求


不同级别口罩熔喷布对应的专项技术要求指标见表3。


表 3 专项技术要求


6.2 外观质量


外观质量要求见表4。


表 4 外观质量要求


项目 要求


同批色差/级 4～5


破洞 不允许


针孔
不明显 ≤10 个/100cm


2


明显 不允许


晶点
面积<1mm


2
≤10 个/100cm


2


面积≥1mm
2


不允许


飞花 不允许


异物 不允许


注1：晶点是指布面存在的点状聚合物颗粒。


注2：飞花是指布面存在的已固结的由飞絮/飞花形成的纤维块或纤维条，表面有凸起感。


注3：KN95及以上过滤效率水平的口罩熔喷布不允许有针孔和晶点。


6.3 其他质量要求


其他特殊要求按合同执行。


7 试验方法


7.1 幅宽偏差


按GB/T 4666规定执行。


项目
级别


KN30 KN60 KN80 KN90 KN95 KN100


颗粒物过滤效率/% ≥30 ≥60 ≥80 ≥90 ≥95 ≥99.97


细菌过滤效率/% ≥95 \ \


通气阻力/Pa ≤49 ≤80 ≤160


微生物指标 符合 GB 15979-2002 表 1 中对普通级口罩的相关规定


异味 无


注1：颗粒物过滤效率KN95及以上产品的测试流量为 85 L/min外，其他级别产品的测试流量为 30 L/min。
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7.2 单位面积质量偏差率和单位面积质量变异系数


按GB/T 24218.1规定执行。


7.3 断裂强力和断裂伸长率


按GB/T 24218.3规定执行。


7.4 过滤效率


7.4.1 颗粒物过滤效率按 GB/T 32610-2016 附录 A 中盐性介质测试方法的规定执行。样品尺寸大小应


满足试验要求，样品数量 5 个，不需要进行预处理。KN95 及以上产品的测试流量为 85 L/min 外，其他


级别产品的测试流量为 30 L/min。


7.4.2 细菌过滤效率按 YY 0469-2011 中附录 B 的规定执行。


7.5 通气阻力


按7.4.1测试颗粒物过滤效率的同时，记录通气阻力值，单位为Pa，结果以算数平均值表示。


7.6 微生物指标


按GB 15979-2002中附录B 的规定执行。


7.7 异味


按 GB 18401-2010 中 6.7 的规定执行。


7.8 外观质量


采用目测方法检验。检验光线以正常北光为准，如以日光灯照明时，照度不低于400lx；一般检验


产品正面，疵点延及两面时以严重一面为准。


8 检验规则


8.1 取样


8.1.1 按交货批号的同一品种、同一规格、同一过滤效率级别的产品作为检验批。


8.1.2 内在质量的取样：随机抽取一卷，距头端至少 5 米,其尺寸应满足所有的性能试验。


8.1.3 外观质量的取样：按表 5 规定，从一批产品中随机抽取相应数量的卷数。


表 5 外观质量抽样数量


一批的卷数 抽样最少卷数


≤25 2


26～150 3


＞150 5


8.2 结果判定
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8.2.1 内在质量的判定


内在质量按所抽取样品的测试结果作为该批的指标，各项指标均符合6.1要求，则判该批产品内在


质量合格，否则从该批中按8.1规定重新取样，对不符合项目（微生物指标除外）进行复验。如果复验


结果符合6.1要求，则判该批产品的内在质量合格；如果复验结果仍不合格，则判该批产品内在质量不


合格。


8.2.2 外观质量的判定


外观质量的检验，按6.2对抽取的每卷产品进行评定，如果所有卷数均符合6.2要求，则判定该批外


观质量合格。否则从该批中按8.1规定重新取样进行复验。如果复验卷均符合6.2要求，则判该批产品外


观质量合格；如果复验结果仍有不合格卷时，则判该批产品外观质量不合格。


8.2.3 综合判定


按8.2.1和8.2.2判定均合格，则判该批产品合格；否则判定该批产品不合格。


9 标志、包装、运输和贮存


9.1 标志


每个包装单元应附有的标志内容包括：


a) 制造商名称和地址；


b) 产品名称/颗粒物过滤效率级别（例如：口罩熔喷布 30L/min KN90）；


c) 本标准编号及名称（T/JSFZXH 001-2020《口罩用聚丙烯熔喷非织造布》）；


d) 产品规格（单位面积质量、幅宽、卷长等）；


e) 生产批号；


f) 限制使用期限；


g) 企业认为有必要标出的内容。


9.2 包装


产品包装材料应保证产品质量不损坏，便于运输。


9.3 运输


运输时应避光、防水、防潮、防污染、和防破损和防挤压。


9.4 贮存


仓库贮存环境应通风、干燥、避光和洁净。


_________________________________
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