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Standard Guide for
Biomedical Grade WaterBio-Applications Grade Water?

This standard is issued under the fixed designation D 5196; 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.

1.1 This guide is intended to describe the chemical and biological characteristics of water to be used whenever critical purity

is essential to the use intended in laboratory Bio-Applications, for example, clinical, pharmaceutical, and biomedical. The
importance of such a reagent is often underestimated despite the impact that it can have.

1.2 This guide is not intended to be used as a reference in preparing water for injectables. Generally, the appropriate use of this
cuide may include experiments involving tissue culture, chromatography, mass spectrometry, Polymerase Chain Reaction (PCR),
DeoxyriboNucleic Acid (DNA) sequencing, DNA hybridization, electrophoresis, molecular biology or analyses where molecular
concentrations of impurities may be important.

1.3 For all the other applications linked to an ASTM method and not bio-sensitive that require purified water, it is recommended
that Specification D 1193 or Test Method D 5127 be consulted.

1.4 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 and health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:?
D 1125 Test Methods for Electrical Conductivity and Resistivity of WaterWater
D 1129 Terminology Relating to Water2Water

Dl%é%s%edaeds—foh%mfﬂofna—N&fegen—m—Water— 1193 Specrﬁcat1on for Reagent Water
D4 :

4453 Practice for

Handlmg of Ultra Pure Water Samples

D 5127 Gu1de for Ultra Pure Water Used in the Electronics and Semiconductor Industnes

72 5173 Test
Method for On- L1ne Momtormg of Carbon Compounds in Water by Chemlcal OX1dat10n by UV L19ht Oxrdat1on by Both,
or by ngh Temperature Combustion Followed by Gas Phase NDIR or by Electrolytrc Conductivity

d a ocarb ; 5245 Practice for Cleaning Laboratory

Glassware, Plasticware, and Equipment Used in M1crob1olog1cal Analyses

D4453Practice-for Handling-of Yltra-Pure-Water-Samptes> 5391 Test Method for Electrical Conductivity and Resistivity of a
Flowmg ngh Pur1ty Water Sample

vt 5542 Test
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orBoth;-and-Infrared Deteetion® 5673 Test Method for Elements in Water by Inductively Coupled PlasmaMass Spectrometry
D 5996 Test Method for Measuring Anionic Contaminants in High-Purity Water by On-Line Ion Chromatography
F 1094 Test Methods for Microbiological Monitoring of Water Used for Processing Electron and Microelectronic Devices by
Direct= Pressure Tap Sampling Valve and by the Pre-SterilizedPresterilized Plastic Bag MethoedMethod

3. Terminology

3.1 Definitions—For definitions of terms used in this guide, refer to Terminology D 1129.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 endotoxins—substances or by-products usually produced by gram negative micro-organisms whiehthat give a positive test
for endotoxin in accordance with 8:2413.2.

3.2.2 heterotrophic bacterial counts/1008 mL— total number of viable micro-organisms present in the +666-mE100-mL sample,
excluding anaerobic and microaerophilic bacteria.

3.2.3 total organic carbon er-inorganic—ear
ASTM-methods——carbon in the form of organic compounds

3.2.4 water—water-prepared-in—accordance-with-this—guide:

4. Significance and Use

4.1 The purity of water is relative and is usually characterized by the limits of impurities found in the water as well as by the
methods used to prepare and handle the water. Section 7 mentions the suitable methods for water preparation.

5. Composition

5.1 Water for Bio-Applications should be prepared (using water purification technologies) starting from water complying with
the U.S. Environmental Protection Agency (EPA) National Primary Drinking Water Regulations, or from comparable regulations
from the European Union or Japan. The use of such a minimum standard quality for feed water is important to decrease the risk
of producing and using final purified water that would be compliant with the compositions given in Table 1 but could contain
certain specific contaminants in concentrations that could affect the applications.

5.2 Recommendations for purity of water should conform to the properties and chemical limits given in Table 1; however, the
suggested maximum limits and the actual impurities considered, or both, may be modified by the user based upon the intended
use of the water.

5.3 Although these water types and associated grades have been defined specifically for use with ASTM Standards, they may
be appropriate for other applications. It is the responsibility of the users of this standard to ensure that the selected water types or
grades are suitable for their intended use.

6. Reagents
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TABLE 1 Suggested-Maximum-Analyte-Concentrations
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1nd1cated references to water shall be understood to mean water types as deﬁned in this gulde

7. Summary of Preparation Methods

7.1 The method of preparation used for the water must be designed to remove organic, inorganic, volatile, biological impurities

and partlculates to pr0V1de water that meets the concentratlon hmlts in Table 1*—hewevef—th&sug«gested—ma7ﬂmﬂm—hmﬁs—aﬂd—the

yedprov he—pr water-m h m § These are suggested limits, since the actual
maximum levels for the individual impurities will depend on the end use for which the water is required. More restrictive limits

than those suggested in Table 1 as-modified-by-the-specifie requirements—of-thetse:
8Test Methods
SHArsente—Graphite Farnace AAS; Practice D3949may be required by mutual consent of the parties concerned, provided a

suitable test method is agreed upon.

7.2 The Bio-Applications grade water needs to be prepared from tap water complying with U.S. EPA National Primary Drinking
Water regulations or comparable regulations of the European Union or Japan.

7.3 The purification of tap water shall be accomplished by a single technology or a combination of suitable purification
technologies such as distillation, deionization, electrodeionization, carbon adsorption, reverse osmosis, ultrafiltration, nanofiltra-
tion, UV photo-oxidation, and/or screen membrane filtration, to meet the compositions given in Table 1.

7.4 The water purification systems containing these technologies should be constructed from materials shown to contribute to
low contamination to the final product water.

7.5 Because quality assurance is key to ensure safety, efficiency and reliability, validation of the water purification installation
is highly recommended (see Section 14).

8. Monitoring and Trends

8.1 The monitoring of different parameters should be performed at a frequency defined by the user to ensure with a high degree
of confidence that the water quality used is always compliant with the specifications and the purpose.

8.2 Regular calibration and maintenance of the measuring instruments is the best way to ensure, with a high level of confidence,
the validity of the values obtained to determine the compliance with the specifications of the water used. Trending parameters is
the main reliable source of information to define maintenance schedule and to anticipate failures.

8.3 Chrominm—Graphite Purnace AAS; . Practice P3949—Inorganic Analytes—Resistivity is the most widely used parameter
to monitor the overall ionic purity. According to their mobility, each ionic species will have a different effect on the resistivity. The
limit of Table 1 apply to the water sampled at the point of use or, when for practical reasons and/or to avoid contamination (for
example connection of an equipment after a 0.2 um filter), as close as possible to the point of use and with a regular verification
of a low impact of the purification steps and/or equipment placed downstream of the monitoring sampling point. If in-line
measurements are not possible then analyses of the water produced should be conducted to determine that the total ionic
concentration of all the analytes described in Table 2 does not exceed the compositions given in Table 1 (= 1 ug/L total). Table
2 lists common cations and anions that have an impact on the resistivity value and may have an impact on some Bio-Applications.
The user should add any other ionic contaminants (not already indicated) to this list if the application being performed may be
sensitive to those ions.

8.4 Cobatt—Graphite Furnace AAS; Practiece D39+9-Heterotrophic Bacterial Count— The maximum concentrations proposed
in Table 1 is given for determination by a plate-count method. If this method is selected, Test Method F 1094 can be used as a
reference. Such determination can be performed at a periodicity that will be defined by the user. Only viable bacteria that are able
to grow on the media selected will be counted. If frequent verification with rapid results are necessary, an epifluorescence method
can also be used. In this case, viable and non-viable bacteria can be counted. Therefore the maximum concentrations given in Table
1 should be adapted accordingly.



https://standards.iteh.ai/catalog/standards/sist/9c85c21c-7891-4424-bbef-50289a24d347/astm-d5196-06

