QHny) Designation: E 1287 — 89 (Reapproved 1999)

Standard Practice for

Aseptic Sampling of Biological Materials ~*

This standard is issued under the fixed designation E 1287; 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.

1. Scope 3.2 Definitions:

1.1 This practice presents the principles, state-of-the-art 3-2:1 aseptic Sampling—sampling process in which no ex-
concepts and generally accepted methods for aseptic sampliigneous microorganisms or substances are introduced into the
of materials involved with or produced by biotechnical pro-Sample or its original bulk material as a result of the sampling
cesses where contamination of either the sample or the sour&¥Stem and activity. . _
of the sample cannot be accepted. These processes could3-2-2 current good manufacturing practices (CGMP)
involve living organisms such as virus, bacteria, yeasts, angurrent regulations published by the United States Food and
mammalian cells or biologically active constituents, such adrug Administration (FDA) regarding manufacturing, process-
enzymes and biochemicals that must exist in a noncontamiDd, Packaging and storing of drug and biological products.
nated state. 3.2.3 dead leg—any inactive, trapped or stagnant zone of a

1.2 This practice also applies to the products from thes@iolpgical fluid that is to be sample:d aseptically where th?s
bioprocesses that can be for human consumption, sterile difiuid zone would not be representative of the bulk fluid that is
parental drug applications, which also require aseptic samplir;g) be sampled. Thi$'dead leg” zone could deviate from the
to meet regulatory, current good manufacturing practices, opulk system in oxygen content, nutrients levels, material
other quality control requirements. composition, temperature, bacterial contamination, and other

1.3 Warning—Since some biotechnical processes couldProcess variables that would prevent any sample drawn
produce flammable products, this sampling practice should brough this system from representating the bulk fluid quality
applied only after taking into account all of the factors that arel® be tested. o o
pertinent to an assessment of the fire hazard of a particular end3-2-3.1 Discussior—This definition may be more restrictive
use. than the FDA definition which is any unused pipe greater in

1.4 This standard does not purport to address all of thelength than six of its intemal d_iameters. Sipce valve designs
safety concerns, if any, associated with its use. It is thénd presence of other devices in the sampling system must be
responsibility of the user of this standard to establish appro-considered in this aseptic sampling procedure, the entire
priate safety and health practices and determine the applicaS@mpling system from bulk fluid to sample container should be

bility of regulatory limitations prior to use. validated by using proper biological challenges to show that
the intended sterility and sample quality objective can be met
2. Referenced Documents and reproduced within the prescribed limits of the specific
2.1 ASTM Standards: process. o .
D 1356 Terminology Relating to Atmospheric Sampling 3.2.4 pathogenie-disease causing.
and Analysig 3.2.5 sterile—free of any living organism.
D 4177 Practice for Automatic Sampling of Petroleum and 3.2.6 validation—the quality assurance evaluation of an
Petroleum Producis item of equipment or overall process wherein the equipment or
E 884 Practice for Sampling Airborne Microorganisms atProcess, or both, is challenged to perform under the “worst
Municipal Solid-Waste Processing Facilittes case” conditions of process variables and applicable micro-
organism contamination to meet preestablished acceptance
3. Terminology criteria.

3.1 The definitions covered in Terminology D 1356, Prac-4 Summary of Practice
tice D 4177, and Practice E 884 are applicable to this practice.’ y o ) ) )
4.1 Ageneral description of aseptic sampling-system design

* This practice is under the jurisdiction of ASTM Committee E-48 on Biotech- g;Jl(:]ellge”s( If? I%C;Uded EIthell’ to r.emove a :je_preslentatlve San;lple
nology and is the direct responsibility of Subcommittee E48.03 on Unit Processe® the bu uid for external testing, or to directly measure the

and Their Control. fluid properties in-situ. Validation of sampling equipment and
E/‘i”emleg'“ok” E;P/_l;’g‘)T"'\deTEba 2‘(;;5;9181963F,’Ub“5h8d April 1989. methods is also described. Suggested sample system designs
nnual BOoK O anaar .03. . . . . .
3 Annual Book of ASTM Standardéol 05.02. are presented for consideration and application as appropriate
4 Annual Book of ASTM Standardsol 11.05. to specific processes. Where possible, the advantages and
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disadvantages of different sample removal designs are prg@ling method must be designed considering a uniform slurry
sented. Fabrication and maintenance considerations are alsom which a sample is withdrawn.

discussed. The Appendix includes general guidelines for ster- 6.1.2 General criteria to be considered when removing the
ilization of aseptic sampling devices. sample from the bulk material could include:

6.1.2.1 Obtain a fresh sample and avoid a “dead leg” of

> S|gn|f|-cance gnd Use ) older material that could compromise the quality of the desired
5.1 This practice should be used for removing samples frolgmple.

biological processes in the laboratory or commercial manufac- g 1 2 2 consider the kinetics of the reactions that may
turing facilities where the sample system removes the samplg,quire the sample to be treated with freezing, neutralization,
from the process for use in external testing. filtration, or other appropriate processes, immediately after

5.2 This practice also addresses the sampling procedurgg)iection, to maintain the sample quality at the actual time of

required for in-situ measurements wherein the sample is NQlgmpjing. This consideration would be specific to each bio-
removed from the process but must represent the Proce§Sgical process.

material being tested. Generally, the in-situ measurement 6.1.2.3 Consider the change of process conditions, (tem-

device is either _sterilized_ separately fr_om the Process equi Serature, pressure, mixing efficiency, component concentra-
!’“er.“ and .the'? inserted into the stenhzgd eq“'p”.‘e”t’ or th on, etc.) from the bulk material to the sampling device and
'R'S'tu dg;_nced IS perr:nangnglyhmount_ed in the equipment an ontainer. These changes should not affect the sample quality.
then sterilized toget er'W|t' the equment... o . _Again, the sample should represent the bulk material source in
.5'3 Levels_ of contamination are r_lotspecmed n t.h's Practicg " gesired respects. If pH is the desired analytical measure-
since each biological system and_bloprocess_ can differ as to tr]ﬁent, then separation of some solids from the slurry in the
amountl and types of micro-organism, bacteria, virus, and Othesrample container may be acceptable, where it would not be
contaminants that can be allowed in the sample and proce%\%ceptable for a solids content determination. A rapid pressure

matenals for accgptable operations “F‘der CGMP or s'm'laﬂrop or temperature change could adversely affect the living
requirements. With the properly designed micro-organismy o ic<if 4 live cell count is desired

challenges to the sterile system, then the sample system can .1.2.4 Consider the removal of solids by filtration or other

tested and validated. : . : .
5.4 Since biological process samples can vary widely imeans, to permit collecting a single phase sample for ar_laIyS|s
. ) : o . where solids are not tolerated or could affect the quality of
sterility requirements, sample size, material composition, (lig-

uid, vapor, slurry, etc.), stability, and other characteristics, th sample as it is prepared for analytical testing. If the solids are

ractices described herein are general and are to be applied esast or nutrients that could continue to react and change the
P . are gener PPUICC fRe-value of the sample, then the effect of these components
appropriate to each specific situation. These practices are :

must be negated to have a reliable sample.

limited to aseptic sampling conditions and are not intended to ! I .
apply to containment of highly toxic or hazardous materials 6.1.2.5 Validate these procedures and facilities using appro-

that require additional precautions to avoid exposure of thriate system cha]leng(_as to d_ocument the variations n .the
sample contents to the environment, or workers, where healf@Mple results. This validation is performed after determining

and other safety considerations could require more stringeﬁpetﬁpg(ij'f'c sam;?[llr&g tﬁr'te”a f?r the proc;ess, thetsarppé:mt%
practices. Sample applications can include the following: method documented, the sampling apparatus constructed, the

5.4.1 External Testing of Removed Sampleguid chro- sample handling techniques documented, and the personnel
matography, spectroscopy (ultraviolet, infrared, and quoresEralned n the_se pr_ocedures. Movement of t_he sampling device
cence), fiber optics, mass spectroscopy. to other locations in the bulk material container, such as closer

5.4.i Direct Meaéurement of In-Situ S:ampl'ﬁemperature to mixing deylces, etc., could be qsed to verify th.e. optimum
pressure, pH, etc " sampling device method and location for the specific process.

T 6.1.2.6 Consider particle size when designing the sample
6. Procedure for Aseptically Removing Samples from a removing device, the sample container, and the method for
Biological System removing the sample from the container, for the analytical

6.1 General Criteria for Designing Sampling Systems testing. Plugging, separation of solids, and aggl_omerati_on, are
6.1.1 Sample removal devices should access the bulk matéome of the potential problems to be considered in the
rial at the desired location: sampling system.
6.1.1.1 If the sample is to be representative of the average 6.1.2.7 Reusing the sample device during the same batch
quality of the bulk material, then sufficient agitation of the bulk requires the consideration of:
material is required to ensure uniformity within the equipment. (a) (a) Does carry over or residual material from the
With a homogeneous, single-phase bulk material this uniforprevious sample adversely affect the quality of the next
mity can be achieved and validated using sufficient agitationsample? If flushing the sample device prior to collecting the
Caution must be exercised to evaluate the agitation in alhext sample is adequate, then multiple samples can be taken
locations of the bulk material since localized areas of insuffi-through the sampler. For pH determination this procedure may
cient agitation could affect accurate sampling. be accurate, but may not be acceptable for live cell counts,
6.1.1.2 With a heterogenous or multiple phase material thepyrogen determinations, etc., where previous sample residue
is encountered frequently with fermenter slurries of liquids andmay be a detriment.
solids (such as living organisms), then a representative sam- (b) (b) Can the sampling device be sterilized between
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sample collections to purge previous sample residue? Sonwithin the valve especially if subsequent samples are to be
sampling devices are designed with methods to steam sterilizaken under aseptic conditions. Diaphraghm and ball valves
portions of the sample flow channel. If complete sterilization isgenerally have less holdup than gate or globe valves. Dia-
required then careful attention is needed to ensure that afjhragm valves also are normally sterilized easier than other
sample device components are sterilized that are in contagtandard design valves. Specially designed rising or lowering
with the sample. Normally, a ball valve, rising stem valve, orstem valves can reduce holdup further. Close tolerances be-
similar close tolerance device, is in contact with the bulktween moving parts should minimize trapped sample materials.
material being sampled. Portions of this valve are very difficult ¢ 5 1 » Sample valves should have minimum lengths of

to sterilize without the sampler being autoclaved or sterilizedpipmg connection on suction and discharge ports to avoid

\l/)v_heg tr][e _Ib_ulkt_contalgetL IS be'ﬂgﬂSti”“Z?d' tPosslllnyt_a Cf{jhm'trapping sample material that cannot be removed and sterilized
ined sterilization an orough flush prior to collecting the . v samples.

next sample can achieve the sampling objectives. If not, then a ¢ | Ve | b df :
multiple sampling device system (one for each sample), may 6-2-1.3 If a sample valve is to be used for consecutive

be required to effectively and economically ensure that aSEPtc samples then sterilize the valve between samples.
aseptic sampling device is used. When the sampling device i5h€S€ and criteria are described in 6.1.
qualified and the aseptic system validated, then the sampling 6.2.1.4 Make sure that bulk fluids composition at valve inlet
protocol would be used in routine operations. is representative of entire material to be sampled.

6.1.2.8 Consider available quantity of sample required for 6.2.2 Recycle Loop for Aseptic SampiPrimary applica-
purging and retained sample. Small reactors could be adversefipn is for homogeneous, single phase fluids.

affected by the quantity of material removed thereby upsetting ¢.2.2.1 Make sure that source of material entering sample

the reaction kinetics and equilibrium. The procedure musfping is representative of bulk of material being sampled.
consider the quantity of material purged around the sample 6.2.2.2 Isokinetic sampling considerations should be fol-

container and the quantity diverted into the container. . . X
6.1.2.9 Consider di | . s of d materi lowed where appropriate. Make sure that velocity of material
e e S pniering an Wi e wbing o g adequate o maiain
P uniform composition throughout entire recycle loop especially

living systems. Provide proper containment devices and d'Sf'ht the location of the sample removal. If material is a slurry

posal procedures that are consistent with regulatory rules su en the fluid desian velocity. pining lavout and fittinas desian
as CGMP and Good Laboratory Practice (GLP), operatings 'd desig 'oCity, piping fayout : 9 an,
hould maintain a uniform sample quality throughout the

procedures, and other regulations or guidelines, recycle loop. Avoid sample removal near wall of recycle pipe
6.1.2.10 Develop proper sample handling procedures from Y P P ycle pip

the sampling device through the analytcal testing to cisposal % FETECY Sl SRR O R R S
or retained sample storage. This includes proper sampl Y. Y,

identification, stable storage, repetitive uniform sample relurbulent flows will enhance uniform distribution within the

trieval from the container for analytical tests, sample security™aterial being sampled.
proper disposal if sample is no longer needed, and proper 6.2.2.3 Specifically design sterilization procedures for the
sterilization of the sample container if it is to be reused. ~ recycle loop and its sample removal system to ensure that full
6.1.2.11 Design sample containers to withstand both théterilization is achieved. Document sampling procedures for
bulk process and the sample handling design conditions dhe aseptic sampling system validation.
temperature, pressure, composition, corrosivity, toxicity, flam- 6.2.3 Draw Tube or Siphon TubeThese devices are ex-
mability, other hazardous properties, slurry removal, and clearntremely difficult to use and to ensure that a fresh representative
ing and sterilization procedures. If these containers are to bsample is obtained on a uniform basis. Primary application of
reused then develop and qualify a container testing procedutéis device applies to homogeneous, single phase fluids. If
and schedule. slurries are sampled then its composition could vary in the tube
6.1.2.12 Consider disposable, nonreusable containers fehat is normally stagnant and not representative of the bulk
these samples as appropriate to achieve the sampling objectiviesterial being sampled. Cellular or viscous materials could

and design considerations listed in 6.1. stick to the wall of the tubes and cause sampling errors.
6.2 Typical Sample Device Design Considerations for Ex-Excessive purging and proper velocity control may be needed
ternally Removed Samples on a repetitive basis to obtain a representative sample.

Note 1—The following general descriptions of frequently used aseptic 6.2.3.1 Vertical Sample, _TUbe De?'g'Where fluid is p.res-
sampling devices are presented with the caution that actual applications 81red or pumped upward in the tubing should be designed to
a specific process must be tailored appropriately and validated as requirghsure that a fresh, not contaminated, representative sample is
to ensure that accurate samples are obtained and that the samplipgithdrawn using minimal purging. Velocity considerations are
objectives are attained that meet or exceed regulatory or other requir%portant to avoid settling of solids and flashing of volatile
ments. liquids if the pressure drop in the piping system causes

6.2.1 Flush-Mounted Sample ValvesThe following con-  vaporization and two phases of products. Avoid sample re-
siderations apply to selecting the proper valve to removenoval from side wall of tube as described in 6.2.2.2. Inert,
samples aseptically. sterile gas could be used for blowback of the sample tube to

6.2.1.1 Sample valve should minimize holdup of sampleminimize stale sample accumulations. Other general sampling
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pipe systems, automatic sampling guidelines, and other infoilcontainer is filled, collection and disposal of any purged

mation for consideration are presented in Practice D 4177iquids, excess samples, and byproducts from resterilization.

where appropriate. Glove boxes and other containment systems can be designed
6.2.3.2 Vertical Sample Tube Desigmvhere fluid is pres- into the process and validated.

sured or pumped downward for removal should avoid designs g 5 g sample System Fabrication and Maintenance Consid-
where solids could accumulate and fill the tube while in theerations
passive mode. This stratification and solids accumulation . .
problem can be minimized by using a horizontal section at the 6.2.6.1 Use aII. welded constructlon whe-rg permitted.
tube inlet and sterile gas blowback as appropriate. Othef"réaded connections are more difficult to sterilize.
considerations in 6.2.3 apply to this sampling method. 6.2.6.2 Minimize “dead legs” in piping system.

6.2.3.3 Sample Tube Extensigrte valves describedin6.2.1  6.2.6.3 Select valves that minimize dead space for bacteria
also should follow the same guidelines as described in 6.2.3rowth.
These extensions permit withdrawing representative samplesg 5 6 4 Avoid rough surfaces where microorganisms can

near sources of fluid agitation near mixers and away from th%row uncontrolled. Grind welds smooth. Use top quality

bulk container wall. .
6.2.4 Insertable Sterile Sample Probe or Draw Tube welding procedures. ) )
6.2.6.5 Select proper materials of construction.

Several devices are included in this category such as (1) sterile
syringe and membrane barrier, and (2) insertable sterile probe 6.3 Typical Sample Device Design Considerations for In-
into system to withdraw sample. Situ Measurement Devices

6.2.4.1 Sterile syringecan be used to penetrate a membrane 6.3.1 Design in-situ measurement devices that are perma-
at the sample port, extend the sample needle into the bulk gfently attached to be sterilized with the overall system.

the material, remove the sample, and use the syringe as ag 3 1 1 Design consideration for in-situ measurement de-

s_ample container where gppl|cable: W'th small d'ame.ter SY{ices such as pressure gages, thermocouples, pH probes should
ringe needles, tr_ns sampling technique is usually limited tomeet the same design conditions as for the bulk container
homogeneous, single phase system.

6.2.4.2 Inserting a sterile sample probe aseptically into thester|l|zat|on.

bulk container usually requires special sterilization techniques 6-3-1.2 Locate measurement device at the desired sample

for the membrane or probe port entry device. Special sterilizaP0sition. Ease of removal for maintenance is also an important

tion fluids or steam would be needed to ensure that th€onsideration.

sampling system is sterile. 6.3.2 Design in-situ measurement devices that can be re-

6.2.5 Containment of Sample Collection EmissieWhen  moved for sterilization with proper containment precautions

any sample is collected aseptically, design considerationfr the specific material being sampled, while maintaining

should include containment of vapor purged when the samplgseptic conditions during reinstallation. Each system would be
designed to the specific process conditions. Proper sealing
devices are needed to avoid leakage from the bulk material
vessel or systems to the environment.

APPENDIX
(Nonmandatory Information)

X1. STERILIZATION GUIDELINES

X1.1 Know the organisms, and infectious strains that needo avoid reducing the steam partial pressure which would be

to be removed by sterilization. Adjust the sterilization methodequivalent to superheating the steam that reduces its steriliza-
and materials to effectively remove these undesirable compaion effectiveness.
nents.
. S X1.4 If parts of the sample system can be detached from the
_X1.2 Nor_maIIy, saturated steam is used for stenhzauonvesseL pipe or equipment item, then they can be sterilized
since bacterial spores are more effectively destroyed. Super- . T .
heated steam requires cooling to reach saturation quality fcﬁeparately in an autoclave or similar device.
maximum effectiveness. Wet steam has a lower heat content

and adds more water to the system that must be removed. X1.5 Sample device sterilization temperatures using satu-

rated steam must be maintained accurately. External append-

X1.3 Remove air from the sample system to avoid steanages of the sample system can increase heat transfer and cool
dilution and air pockets that prevent full sterilization. The faster than the main vessel that could prevent effective steril-
saturated steam is the sterilizing medium. Air removal is quiredzation of the sampling system.
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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, at the address shown below.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, 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 (www.astm.org).



