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INTRODUCTION

Occupational exposures to bloodborne pathogens (BBP) caused by needlestick injuries are a
concern for healthcare professionals, law enforcement officers, first responders and others.

Transmission of diseases such as Human Immunodeficiency Virus (HIV) and Hepatitis C (Hep C)
as a result of percutaneous needlestick injuries have been documented worldwide. These diseases can
lead to life-long chronic health problems and possibly death.

Work practice safety procedures, including the use of personal protective equipment (PPE) such as
gloves, aprons, and sleeves, are used to diminish the risk of occupational exposure to BBP’s through
needlestick injury.

The purpose of this standard is to measure relative hypodermic needle puncture resistance offered
by various materials based on the conditions specified within the standard. This standard does not
attempt to simulate all use conditions. A number of variables which impact puncture resistance are not
addressed by this standard. For example, stiffness of backing materials, presence of lubricants, and
tension on the specimen may all impact puncture resistance, but are not considered by this standard.

This standard defines three common hypodermic needles to evaluate puncture resistance. Through
development of this standard, it has been observed that needle diameter has an effect on puncture
resistance. Therefore needles of various diameters have been specified. Users of this method may
specify testing with one or more of the needles defined within the standard.

The hypodermic needles referenced have been selected with consideration to three main points:

(1) As needle gauge increases the load required to puncture materials taken from commonly
available hypodermic needle resistant PPE increases. The performance is not linear and therefore
relatively large gauge (21 g) and small gauge (28 g) needles are provided to better understand a
material’s performance against one end of the spectrum or the other.

(2) Certain end-use applications are concerned with protection from either large gauge needles or
small gauge needles. For example, police officers searching suspected intravenous drug users are most
commonly at risk of injury from fine gauge needles (28 g), but not large gauge needles. Whereas,
workers inoculating poultry on commercial farms may be concerned with large gauge needles (21 g),
but not small gauge needles.

(3) Certain materials are optimized to resist either large gauge or small gauge needles and testing
against the other would not be useful. Other materials may be engineered for resistance to the full
breadth of the gauge spectrum. For example, in applications, such as healthcare, where a broad range
of needle gauges are expected, testing against both ends of the spectrum allows for a better
understanding of robustness.

! This test method is under the jurisdiction of ASTM Committee F23 on Personal
Protective Clothing and Equipment and is the direct responsibility of Subcommittee
F23.20 on Physical.

Current edition approved Nov. 1, 2010. Published January 2011. DOI:10.1520/
F2878-10.

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

1


http://www.astm.org/COMMIT/COMMITTEE/F23.htm
http://www.astm.org/COMMIT/SUBCOMMIT/F2320.htm

