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European foreword 

This document (EN 455-3:2023) 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 May 2024, and conflicting national standards shall be 
withdrawn at the latest by November 2025. 

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 supersedes EN 455-3:2015. 

Compared to the previous edition EN 455-3:2015 the following main changes have been introduced: 

a) update of Clause 3 'Terms and definitions'; 

b) update of Clause 4 'Requirements' especially in regard of the subclauses 'Chemicals', 'Endotoxins' 
and 'Labelling'; 

c) clarification of 5.3, NOTE 2 

d) update of Clause 6 'Test report' 

e) alignment of Annex ZA to the MDR; 

f) complete editorial revision. 

EN 455 consists of the following parts under the general title “Medical gloves for single use”: 

— Part 1: Requirements and testing for freedom from holes; 

— Part 2: Requirements and testing for physical properties; 

— Part 3: Requirements and testing for biological evaluation; 

— Part 4: Requirements and testing for shelf life determination. 

The following part is under development: 

— Part 5: Extractable chemical residues. 

This document has been prepared under a standardization request addressed to CEN by the European 
Commission. The Standing Committee of the EFTA States subsequently approves these requests for its 
Member States. 

For the relationship with EU Legislation, see informative Annex ZA, which is an integral part of this 
document. 

Any feedback and questions on this document should be directed to the users’ national standards body. 
A complete listing of these bodies can be found on the CEN website. 
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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 North 
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Türkiye and the United 
Kingdom. 
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Introduction 

Adverse reactions to proteins in latex products have been reported over several years in variable rates 
of prevalence. Additionally, adverse reactions due to chemicals, lubricants, sterilization residues, 
pyrogens or other residues are described in the scientific literature. Adverse reactions are most often 
reported due to gloves made from natural rubber latex, but some of the reactions can also be seen due to 
gloves made from synthetic polymers. 

EN ISO 10993 specifies requirements and test methods for biological evaluation of medical devices. 
However, it does not specifically address adverse reactions that can result from the use of medical gloves 
(e.g. immediate type allergies). These adverse reactions occur to specific allergens that can be present in 
gloves. Several factors contribute to the risk of reaction: 

a) the duration and frequency of skin contact with gloves; 

b) the exposure to the allergens through direct contact to mucosa and skin (especially when not intact) 
and by inhalation of particles; 

c) the occlusive nature of the glove/skin interaction during glove use. 

This part of EN 455 gives requirements and test methods for evaluation of the biological safety of medical 
gloves as part of a risk management process, in accordance with EN ISO 10993. 

Users and choosers who are looking for guidance for selection, storage and use of medical gloves for 
single use are referred to CEN/TR 16953:2017. 
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1 Scope 

This part of EN 455 specifies requirements for the evaluation of biological safety for medical gloves for 
single use. It gives requirements for labelling and the disclosure of information relevant to the test 
methods used. 

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 10993-1:2020, Biological evaluation of medical devices — Part 1: Evaluation and testing within a 
risk management process (ISO 10993-1:2018, including corrected version 2018-10) 

EN ISO 15223-1:2021, Medical devices — Symbols to be used with information to be supplied by the 
manufacturer — Part 1: General requirements (ISO 15223-1:2021) 

EN ISO 21171:2006, Medical gloves — Determination of removable surface powder (ISO 21171:2006) 

European Pharmacopoeia, 10th edition, General chapter 2.6.14 Bacterial Endotoxins: publisher EDQM - 
Council of Europe; 7 allée Kastner, CS 30026, F-67081 Strasbourg; France http://www.edqm.eu/ 

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: 

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

— IEC Electropedia: available at https://www.electropedia.org/ 

3.1 
endotoxin 
lipo-polysaccharide originating from the outer cell-membrane of Gram-negative bacteria 

Note 1 to entry: Endotoxins are one type of pyrogen. Sources of endotoxins can include bacterial contamination 
of the raw materials, especially the process water used during manufacturing and manual handling of the gloves, 
and can be present on gloves post sterilisation. 

3.2 
pouch 
peel pack 
package for aseptic presentation of a single glove or pairs of gloves 

3.3 
dispenser pack 
package, intended for distribution to a consumer, containing loose gloves or peel packs 
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3.4 
powder 
all water insoluble material on the surface of a glove that is removed by washing under the conditions of 
the test 

[SOURCE: EN ISO 21171:2006, 3.1] 

Note 1 to entry: This includes both deliberately added powder and other processing aids or materials 
accidentally present which may be readily detached from the surface of the glove. For the purpose of this document 
any glove containing 2 mg or less powder is a powder-free glove and more than 2 mg is a powdered glove (for 
requirement see 4.4). 

3.5 
process limit 
highest value likely to be encountered for a validated manufacturing process 

3.6 
proteins, allergenic 
proteins capable of causing a type I allergic reaction 

3.7 
proteins, leachable 
aqueous proteins and peptides extractable from the final product 

3.8 
pyrogen 
substance creating fever in rabbits which can be related to fever and other adverse reactions in humans 

4 Requirements 

4.1 General 

Medical gloves shall be compliant with EN ISO 10993-1:2020. 

4.2 Chemicals 

Chemicals which are relevant in accordance with the scope of this document are substances added or 
formed during any step of the manufacturing process or in storage which may be available in the final 
product. 

These can include lubricants, chemical coatings and sterilizing agents. Several chemical ingredients are 
commonly used during processing of gloves, some of them are known to cause type IV allergic reactions. 
The type and amount of residual chemicals added and finally present are variable. 

Gloves shall not be dressed with talcum powder (magnesium silicate). 

A list of chemical ingredients either added during manufacturing or already known to be present in the 
product such as accelerators, antioxidants and biocides which are known to cause adverse health effects 
based on current data shall be made available from the manufacturer. 
NOTE An example of ingredients which can cause adverse health effects are Type IV allergens. 

The absence of a substance shall only be declared if the substance is not used in any part of the 
manufacturing process. No compounds shall be used in the manufacture of the product, which are known 
to form a substance that is subject of such a declaration. 
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4.3 Endotoxins 

If sterile gloves are to be labelled as “low endotoxin gloves”, they shall be tested using the test method 
specified in 5.1. For such labelled gloves the endotoxin content shall not exceed the limit of 20 endotoxin 
units per pair of gloves. 
NOTE Some healthcare procedures are particularly sensitive to the presence of endotoxin, and therefore it is 
necessary to minimise endotoxin levels to mitigate the clinical risk. For example, it is important to avoid endotoxin 
biocontamination during procedures relating to the Central Nervous System [1] and during orthopaedic 
implantation [2]. For such procedures, users can choose to wash gloves according to protocols that ensure 
endotoxin removal, or to use a ‘low endotoxin’ glove which complies with the requirements of 4.3. 

4.4 Powder-free gloves 

For powder-free gloves the total quantity of powder residues determined according to the test method 
under 5.2 shall not exceed 2 mg per glove. Any glove containing more than 2 mg powder is a powdered 
glove. 
NOTE 1 The use of powder-free gloves is strongly recommended; numerous adverse health effects of glove 
donning powder have been described in the literature [2-14]. Several countries have banned the use of powdered 
gloves, including: United States of America [15], Japan [16], Philippines [17], Saudi Arabia [18], Bahrain [19], 
Thailand, Hong Kong, Taiwan, Korea. 

NOTE 2 There is no agreement amongst experts on the maximum amount of powder which can be present on a 
powdered medical glove, nor the need to specify an upper limit. Sterile medical gloves are required to be washed to 
remove donning powder before commencing invasive procedures, see 4.6 f). 

4.5 Proteins, leachable 

The manufacturing process shall aim to minimize the leachable protein level. 

The leachable protein content in the finished gloves containing natural rubber latex shall be monitored 
by the method specified in 5.3 and described in Annex A and it shall be ensured that the process limit is 
not exceeded. The documentation of these results shall be retained. The results of the test and applied 
test method shall be made available on request. 
NOTE 1 This document specifies a method of measuring a broad approximation for the allergen content, i.e. 
leachable proteins. Quantitative methods to measure allergenic proteins are described in Annex B. 

NOTE 2 It is not possible to specify a safe maximum level of protein because not all proteins are allergenic 
(allergenicity can depend on the structural orientation of the protein molecule - the so called ‘epitope’). However, 
the peer reviewed literature supports the view that minimising leachable protein levels mitigates the risk of latex 
allergy [20]. 

4.6 Labelling 

In addition to the relevant symbols given in EN ISO 15223-1:2021, the following requirements apply: 

a) medical gloves shall be labelled for single use on one individual during a single procedure. 

NOTE 1 This is in accordance with the Regulation (EU) 2017/745. 

For any medical glove the product labelling shall not include any term suggesting disinfection, 
reprocessing or re-use; 
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b) for any medical glove where chemical ingredients such as accelerators, antioxidants and biocides are 
either added during manufacturing or already known to be present in the product, and there is a 
residual risk of causing Type IV allergy, the labelling on at least the dispenser pack shall include the 
following or equivalent warning statement "Contains potential Type IV chemical allergens." or the 
symbol in Figure 1; 

 

Figure 1 — Symbol "Contains or presence of Type IV allergen" (derived from ISO 7000 – 2725) 

c) for any medical glove where chemical ingredients such as accelerators, antioxidants and biocides are 
either added during manufacturing or already known to be present in the product, and which are 
known to cause Type IV allergy, the product labelling shall not include: 

— any term suggesting relative safety, such as low allergenicity, hypoallergenicity or low or 
reduced content of Type IV allergens; 

— any unjustified indication or misleading claims of the absence or presence of allergens; 

d) medical gloves containing natural rubber latex shall be labelled on the packaging of at least the pouch 
with the EN ISO 15223-1:2021 symbol for latex (reference number 5.4.5). 

The labelling shall include the following or equivalent warning statement together with the symbol 
“(Product) contains natural rubber latex which may cause allergic reactions, including anaphylactic 
responses.”; 

e) the labelling shall state whether the glove is powdered or powder-free; 

f) sterile powdered gloves shall be labelled with the following or equivalent: 
'CAUTION: Surface powder shall be removed aseptically prior to undertaking operative procedures 
in order to minimize the risk of adverse tissue reactions'; 

NOTE 2 This caution statement can be given on the inner wrapping. 

g) for any medical glove containing natural rubber latex the product labelling shall not include: 

— any term suggesting relative safety, such as low allergenicity, hypoallergenicity or low protein; 

— any unjustified indication of the presence of allergens; 

h) if the manufacturer labels the gloves with the protein content, the process limit, measured as 
specified in 5.3 shall be given. 

This does not allow a protein labelling claim below 50 µg/g. Lower claims are not considered to be 
reliable given the expected process variation in manufacture and inter-laboratory testing. 

Full document details: BS EN 455-3:2023
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