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Standard Specification for
Use of Bar Codes on Specimen Tubes in the Clinical
Laboratory 1

This standard is issued under the fixed designation E 1466; 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 (e) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification specifies the way bar coded sample
identification labels are applied to clinical specimen containers.
It documents the form, placement, and content of bar code
labels on specimen tubes that are used on clinical laboratory
analyzers. It enables Laboratory Information System vendors
to produce reliable bar coded symbols that are readable by any
complying clinical laboratory analyzer vendor.

1.2 This specification is intended to apply to all clinical
settings where specimens are collected from patients for
examination or analysis in health care laboratory operations. It
is complementary to, and extends, the Health Industry Business
Communication Council (HIBCC). The document covers re-
quirements that include the symbology, print quality measure-
ment (wavelength of light), module width, symbol size, place-
ment and orientation of the label, and data form and content.

1.3 The values stated in SI units are to be regarded as the
standard. The values given in parentheses are provided for
information only.

2. Referenced Documents

2.1 ANSI Standard:
X3.182-1990 Bar Code Print Quality Guidelines2

2.2 Other Documents:
USS-39 Uniform Symbology Specification-393

USS-128 Uniform Symbology Specification-1283

Provider Applications Standard4

Guideline for the Uniform Labeling of Blood and Blood
Components5

3. Terminology

3.1 The terminology found in X3.182-1990 shall be used
where applicable.

4. Significance and Use

4.1 Bar code label printers and readers have been provided
to accompany laboratory instruments and clinical laboratory
information systems with increasing frequency in recent years.
In other areas of health care, bar code technology has been
successfully used to track radiographs, patient paper charts,
supply requisitions, and administrative documents. In the
clinical laboratory, use of the printing and reading equipment
for bar codes to effectively track requests for services, speci-
mens, and laboratory work has been impeded by the lack of
common conventions. This specification provides for the use of
bar codes in the management of laboratory specimens.

4.2 This specification should be used by manufacturers and
vendors who configure either instruments or information han-
dling systems for the clinical laboratory in order to provide the
capabilities described in this specification. It should be used by
laboratorians to develop procurement proposals that require
this specification and operating procedures which utilize, to the
fullest, the noted capabilities. If both audiences conscientiously
adhere to this course, the greatest benefit will be obtained
within the clinical laboratory through use of conforming
components. Alternative considerations in making use of this
specification in developing operation procedures best suited to
the specific laboratory are available.6

5. Requirements

5.1 Symbologies:
5.1.1 Code 39—Code 39 shall be the symbology for print-

ing and reading bar coded labels applied to specimen contain-
ers. The standard check digit shall be used.

5.1.2 Code 128—Code 128 shall be allowed and should be
encouraged as a symbology for use in the future (Code 128
includes an inherent check character). Most bar code printers
should have the ability to print both Code 39 and Code 128.

5.1.3 Where not explicitly defined in this specification,
Specifications USS-39 or USS-128 shall apply.

5.1.4 Future readers on laboratory analyzers should be able
to decode both Code 39 and Code 128 symbologies.

5.2 Symbol Dimensions:
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5.2.1 Length—The length of the bar code symbol shall not
exceed 60 mm (2.36 in.) including the required minimum quiet
zone of 5 mm (0.20 in.) at each end of the symbol (see Fig. 1).

5.2.2 Height—The height of the bar code symbol (see Fig.
1) on the collection tube shall not be less than 10 mm (0.40 in.).

5.3 Data Content:
5.3.1 The entire 43 character set for Code USS-39 may be

used (A–Z, 0–9, space– . $ / + %). Theentire 43 character set
supported for Code 39 shall be used for Code USS-128. Full
ASCII character set shall not be used for specimen identifica-
tion. Leading and trailing space characters shall not be used.

5.3.2 There shall be a minimum of three data characters in
the bar code.

5.3.3 The maximum number of encoded data characters
permitted shall be eleven.

NOTE 1—Numeric data may be compacted for additional content, in
which case base 36 should be used. If a lower density printer is used, the
maximum number of data characters depends on the number of data
characters that fit in a symbol which does not exceed the 60 mm (2.36 in.)
limit in length, including quiet zone.

5.3.4 For specimen identification conforming to HIBCC-
PAS (Provider Application Standard), the bar code shall
contain, in addition to the start/stop characters and a check
character specific to the symbology, thewhere/what flag
characters “CD” preceding the unique specimen identification
data characters. Where label length or number of specimen
identification characters is limited, or in a closed identification
system, the “CD” may be deleted from the sample identifica-
tion and be nonconforming to HIBCC-PAS.

5.4 Human Readable Information:
5.4.1 Included on the collection tube in human readable

form shall be all encoded data characters except start, check
character and stop codes. If a compaction routine is used, then
as a minimum the compacted data in human readable form
shall be printed on the label.

5.4.2 The bar coded label to be affixed to the collection tube
shall include an identifier that links the sample to the patient
and may also include other identifiers such as the patient name,
patient identification, sample identification number, date, and
priority (stat, routine, ASAP, etc.) according to standard
regulatory requirements. The total size of the label may be

more than 10 by 60 mm (0.39 by 2.36 in.) to allow for human
readable information to be printed.

5.5 Bar Code Label Orientation—The label shall be placed
with the bars perpendicular to the axis of the tube (see Fig. 2).
The label skew shall be less than65° with respect to the axis
of the sample container.

5.6 Bar Code Placement—Instrument readers shall accom-
modate a bar code symbol including quiet zone placed within
a zone of 0 to 62 mm (0 to 2.44 in.) from rim of sample
container. The label shall be applied to the cylindrical portion
of the tube below the rim, skirt, or cap of the sample container.

5.7 Module Dimension (Narrow Element Dimension)—The
narrow element dimension of the bar code symbol shall be
nominally 0.19 to 0.51 mm (0.0075 to 0.02 in.).

5.8 Bar Code Reader Wavelength:
5.8.1 Wavelength of Light—The wavelength of light used

for reading bar code labels should be 630 to 990 nanometers.
Future instrument readers should conform to visible light range
as suggested by Specifications USS-39 and USS-128.

5.9 Print Quality of Measurement:
5.9.1 Wavelength of Light—The wavelength of light used

for measuring bar code labels shall be 900 nanometers6 10 %.
5.9.2 Measuring Aperture—The measuring aperture shall

be 0.13 mm (0.005 in.)6 10 %.
5.9.3 Symbol Grade—The minimum acceptable symbol

grade shall be “C” as defined by ANSI X3.182-1990.
5.9.4 Print Quality of Measurement—Where not explicitly

defined in this specification, ANSI X3.182 shall apply for
aspects with regard to bar code print quality.

5.10 Other Bar Code Symbols—There shall be no other
vertically oriented bar code symbols on the specimen con-
tainer.

FIG. 1 Symbol Dimension FIG. 2 Bar Code Label Placement
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The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States. Individual
reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at 610-832-9585
(phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (http://www.astm.org).
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