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Standard Guide for
Handling Hazardous Biological Materials in Liquid Nitrogen

This standard is issued under the fixed designation E 1566; 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 epsilonej indicates an editorial change since the last revision or reapproval.

INTRODUCTION

Hazardous biological materials maintained at liquid nitrogen temperatures require special handling
and storage procedures. The penetration of vials by liquid nitrogen during storage can result in
contamination of the nitrogen itsélér contamination of personnel resulting from improperly sealed
vials exploding®* Ensuring safe storage conditions and taking precautions during the retrieval of
cultures from liquid nitrogen can help reduce the potential hazards. To avoid the penetration of vials
by liquid nitrogen and resulting hazards, they should be filled to a point that minimizes the air space
in the vial, and they shall be sealed completely. Vials may be examined for leaks by immersing them
in an aqueous methylene blue (0.05 %) solution at 4°C.

1. Scope 3. Terminology

1.1 This guide covers recommended procedures for main- 3.1 Definitions:
taining and handling hazardous biological materials at liquid 3.1.1 cryogenic temperaturestemperatures below or equal

nitrogen temperatures. to —100°C.
1.2 This guide covers the safety precautions recommended 3.1.2 hazardous biological materialsliving biological ma-
when handling material stored in liquid nitrogen. terials, and products derived therefrom, that pose a potential

1.3 This guide does not cover the maintenance and handlindpreat to human health.
of hazardous biological materials maintained at cryogenic 3.1.3 liquid nitrogen storage-storage directly in liquid

temperatures in systems other than liquid nitrogen. nitrogen or in the vapor phase above liquid nitrogen.
1.4 The values stated in Sl units are to be regarded as the =
standard. 4. Significance and Use

1.5 This standard does not purport to address all of the 4.1 This guide is intended for use by individuals maintain-
safety problems, if any, associated with its use. It is théng and handling hazardous biological material in liquid
responsibility of the user of this standard to establish appro-nitrogen freezers.
priate safety and health practices and determine the applica- 4.2 This guide does not cover all aspects of every situation

bility of regulatory limitations prior to use. that may be encountered in maintaining hazardous biological
material in liquid nitrogen; each situation must therefore be

2. Referenced Documents assessed individually using these guidelines.
2.1 ASTM Standards: 4.3 This guide is not intended for use with systems other

E 1342 Practice for Preservation by Freezing, Freezethan liquid nitrogen storage.
Drying, and Low Temperature Maintenance of Bacteria, 4.4 This guide does not cover practices for preservation by
Fungi, Protista, Viruses, Genetic Elements, and Animal andreezing which are covered in Practice E 1342.

Plant Tissues
5. Procedures

1 This guide is under the jurisdiction of ASTM Committee E48 on Biotechnology 5.1 Al I,‘Iqwd Nltmgen Freezers L
and is the direct responsibility of Subcommittee E48.02 on Characterization and 511 LIQUId nitrogen freezers vary from aII-Iqu|d Storage_-
Identification of Biological Systems. to liquid and vapor storage, to all-vapor storage. Freezers with
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5.1.3 Freezers with both liquid and vapor storage reduce thi¢ to warm to the temperature of the vapor phase prior to
proximity of the operator to the liquid nitrogen, but the risk of removing it from the freezer.

liquid splashing remains. 5.3.4 Material stored in the vapor phase may be removed
5.1.4 In all vapor freezers, the operator is protected from thérom the freezer immediately for transport in dry ice or
liquid by a barrier. thawing.
5.2 Liquid Storage Freezers 5.3.5 Precautions shall be taken to ensure that the liquid

5.2.1 Hazardous biological material should never be storeditrogen does not come into contact with material stored in the
directly in liquid nitrogen. However, if a situation occurs in vapor phase.
which hazardous biological materials are maintained in liquid 5.4 Vapor Storage Units
nitrogen, the following guidelines should be followed: 5.4.1 Protective clothing should include a laboratory coat,
5.2.2 Wear a laboratory coat over a layer of protectivesurgical gloves, and eye protection.
clothing, such as a heavy jacket, that provides some protection 5.4.2 Material may be removed from the freezer immedi-
from the splashing of liquid nitrogen. ately for transport in dry ice or for thawing.
5.2.3 Wear insulated gloves over rubber surgical gloves. 5.5 Decontamination
5.2.4 Wear a full face shield extended to cover the neck. 5.5.1 Whenever a liquid nitrogen freezer, used to store
5.2.5 Immerse the material slowly into liquid nitrogen in hazardous biological material, is emptied and warmed it should
order to avoid splashing. be decontaminated. Decontamination procedures should be
5.2.6 Remove the material from liquid nitrogen slowly. based on the nature of the hazardous material maintained in the
5.2.7 Immediately place the retrieved material into dry iceunit.
for transport, or into a metal canister containing a liquid 5.5.2 When vial breakage occurs, involving hazardous bio-
disinfectant for immediate thawing. logical material, an assessment of the nature of the hazard shall
5.3 Liquid/Vapor Storage Freezers be made. If decontamination is required, the remaining mate-
5.3.1 Protective clothing should include a laboratory coatial should be surface decontaminated rapidly in order to avoid
and surgical gloves. A face shield should be worn wherwarming and moved to a different freezer. Before decontami-
retrieving from the liquid, and eye protection should be usechating the empty liquid nitrogen freezer, it should be warmed

when retrieving from the vapor. to room temperature.
5.3.2 Immerse the material slowly into liquid nitrogen in
order to avoid splashing. 6. Keywords

5.3.3 Remove the material from the liquid slowly, and allow 6.1 cryogenic; hazardous biologicals; liquid nitrogen
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