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This standard is issued under the fixed designation E 1567; 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 NIH Guidelines, Containment Area Designatidns

1.1 This guide covers architectural design considerations f .
buildings and facilities used in the biological processingé' Termln'ol'o'gy.
industry to make drugs, chemicals, and other products. 3.1 Definition: L _

1.2 These designs are intended to meet current good manu-3-1-1 cGMP—abbreviation for current good manufacturing
facturing practices (cCGMP) criteria and guidelines publishedPractices as defined in CFR Title 21, Parts 210 and 211.
by the U.S. Food and Drug Administration (FDA) for processes,  gjynificance and Use
and products manufactured under CFR Title 21. - =gn I_ L , I

1.3 While the guidelines described are general in nature, 4-1 This guide is intended for use in designing laboratory,
they are not expected to apply to all of the possible biotechnicdf!!ot plant, commercial production buildings that will use

processes used in the industry today. Accordingly, the user difOC€Sses involving living organisms to produce products.
this guide must exercise good engineering judgment in specifizhese products are also manufactured under the FDA and other

design applications to select the proper guidelines that apply€deral agency regulations. ", ,

1.4 In addition to the cGMP guidelines provided herein, 4.2 These guidelines include the layout of facilities, design
other regulations and guides should be considered that af§ containment areas, ventilation and air quality, personnel
promulgated by other federal agencies such as the Occupﬁfeas' special processing hazards, controlled environment ar-
tional Safety and Health Administration (OSHA), the U.S.€as, and other items.

Environmental Protection Agency (EPA), the U.S. Drug Ad- 4-3 This guide is for use by engineers, architects, and
ministration (USDA), the National Institute of Health (NIH), OWners of biopharmatechnical manufacturing facilities to con-
and so forth. sider the special factors in laying out the facilities to meet

1.5 While the buildings will be designed to meet specificcGMP requirements and other good engineering principles.

functional requirements and comply with local zoning ordi- 4-4 BY using these guidelines along with other design
nances, building codes, handicapped employee standards, aferia required by a variety of regulatory agencies, a valida-
so forth, these considerations are not included in this guide, o €ffort can be achieved more easily to meet agency

1.6 The values stated in Sl units are to be regarded as tHgduirements and obtain operating permits. o
standard. 4.5 This guide is intended to provide general guidelines for

1.7 This standard does not purport to address all of theconsideration and application in a variety of plant operations

safety problems, if any, associated with its use. It is the2Nd processes in which the designers can make specific

responsibility of the user of this standard to establish appro_decisions concerning the exact architectural design features to

priate safety and health practices and determine the applicaS€-
bility of regulatory limitations prior to use. 5. Summary of Guide

2. Referenced Documents 5.1 This guide provides architectural design principles to
2.1 Code of Federal Regulations: consider when applying federal regulations to biopharmatech-
CFR Title 21, Parts 58, 210, 211, 212, 606, 809,220 nical plant facilities construction and functions. Check lists for
22 Other Document: specific plant operation activity areas presented with criteria

for their design and layout considerations. Environmental
considerations are also included for aseptic and special laminar
flow zones of operation. Fermenter area layout and space

* This guide is under the jurisdiction of ASTM Committee E48 on Biotechnology considerations are presented_ When containment and closed
and is the direct responsibility of Subcommittee E48.03 on Unit Processes and
Validation.
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area operations are necessary, the general criteria to be consahtering the controlled environment area must use appropriate
ered by the designer is presented based on NIH Guidelines amn-linting garments inside it that are not to be used outside it,

good engineering practices. including in the changing area. This means that the design of
5.2 Plant layout considerations are included for all normafacilities will include a gowning area and garment storage areas
sections of a biotechnical operating plant. adjacent to the controlled environment area.

6.7.1 Gowning Area Design Consideratians

6. GU|d.eI|nes . ) ) ~6.7.1.1 Sole means of personnel entry and exit, except for
6.1 First, establish which regulations apply to the specificemergency exit.

project design. Review 21 CFR, Parts 210, 211, 212, and S0 .7.1.2 Located immediately adjacent to work areas.

forth; NIH Guidelines; and other specific information from g7 1 3 Equipped with containers for the disposal of used
federal agencies that applies to the functions intended in thes§sthing and protective equipment.

facilities. For example, 21 CFR, Part 606, relates to cGMP for g 7 1 4 clean air supplied to the gowning area will have a

blood and blood components; Part 809 to in-vitro diagnostigyegative air pressure relative to the contained work area and

products for human use; Part 820 to medical devices; Part S§qgitive air pressure relative to the adjacent non-controlled

to nonclinical laboratories; NIH guidelines to containmentg aas Differential pressures may be 1.3 to 3.8 mm water gage.

requirements, and so forth. - _ 6.7.1.5 Provide hand washing facilities and warm-air drying
6.2 Adequate laboratory facilities must be provided for theequipment within the gowning area similar to surgical room

testing of process intermediates and products (see section g\;ashing facilities operated by foot or knee.

CFR, Part 211.22). The quality control function of the site

k 6.7.1.6 The gowning room should have a higher pressure
requires adequate laboratory space and facilities. }%‘

an the wash room and have loading changers to insert
ersonnel clothing items into the room. Air showers and air
cks should be considered.

6.7.1.7 Finishes within the gowning room should be of the
"hme quality as those in the controlled environment work area.

area or conference room. . . . 6.7.1.8 The use of HEPA filters and ultraviolet lights should
6.4 Personnel must wear appropriate clothing and protectlvse considered for garment lockers

items (see 21 CFR, part 211.28), which implies storage area 6.7.1.9 Doors should remain closed when not in use; con-

lockers for clean and dirty work clothes and change lockers for.. . X :
sider using automatic door closure and interlocks.

street clothes. Change rooms, laundry rooms, clothing staging 6.7.2 The air quality for controlled environment areas is

areas, and storage rooms may also apply. . ) .
6.5 Personnel sanitation and health activities require a 'jlsc)?/cizzq n 21 CFR, Parts 212.221 to 222. Consider the

equate wash rooms, showers, toilets, and storage areas 86.7.2.1Temperature Range22 + 3°C.

supplies, according to Part 211.28. o . -
6.6 Building design and construction features in Part 211.42 8-7-2.2 Humidity Range-30 to 50 % relative humidity.

require adequate space for the manufacturing, processin ,_6..7.2.3 Prgssure Differential-0.05 in_. (1.27 mm) Qf water,
packing, or holding of a drug product. These areas include thE"n!mMum, with all doors closed relative to the adjacent less

6.3 Manufacturing employees must have education an
frequent training (see section 21 CFR, Part 211.25), whic
requires training space or dedicated rooms for the cGMI$
training. This space can sometimes be combined with an eati

following: clean area.
6.6.1 Receipt and identification of raw materials, 6.7.2.4 Sterility, HEPA Filtration—Not to exceed a particle
6.6.2 Storage offtest and ontest raw materials, count (0.5 pm size) of 100 000/ftwhen measured with
6.6.3 Sample preparation and testing, automatic counters, or 700 particles of 5.0 um size using a
6.6.4 In-process Materials-Ontest and offtest, manual microscopic method. For sterllle air over f|II|n_g lines, a
6.6.5 Manufacturing equipment, 100 count is maximum for 0.5 um p'artlcles at the point of use.
6.6.6 Equipment holding, cleaning, and staging, 6.7.2.5 Air Change Rate-20/h, minimum.
6.6.7 Packaging and labeling, 6.7.3 Construction considerations must be designed to pre-
6.6.8 Quarantine storage of finished products, vent the physical facilities from becoming a source of particu-

6.6.9 Utilities—Inert gases, steam generators, water forlaté contamination: _ o
injection (WFI), treated water, air (utility, clean, instrument, 6.7.3.1 Coating on all surfaces must resist deterioration and

and sterile), and so forth, flaking.
6.6.10 Sterilization SystemsClean-in-place and sterilize-  6.7.3.2 Surfaces should be able to be cleaned effectively and
in-place, easily.
6.6.11 Waste treatment, 6.7.3.3 Smooth, hard surfaces clean best; use coatings such
6.6.12 Offices, personnel change rooms, and containme®s epoxy, cove bases flush with wall, covered corners, sealed
access areas, and joints, flush fitting doors and windows, wall protection, and
6.6.13 Control room, quality assurance and quality controcorner guards.
areas, and so forth. 6.7.3.4 Conceal all ducts, conduits, piping, etc. above ceil-

6.7 The controlled environment area must be environmenings and behind walls. Exposed pipe and conduits for equip-
tally controlled, with special air quality, lighting, and construc- ment connections should be installed vertically.
tion (see 21 CFR, part 212.3) to minimize contamination from 6.7.3.5 Install insect control units and screens on vents and
air-borne particulates, including microorganisms. Personnebpenings, as appropriate.
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6.7.3.6 Separate underslab piping from the controlled envi- TABLE 2 Physical Containment Requirements
ronment areas. BSL1-LS BSL2-LS BSL3-LS
6.8 Containment Area Designations from NIH Emergency plans for handling large losses X X X
6.8.1 Containment safety levels are given in Table 1 for'\/l;jt usealclosed S>Ifstem osed X X X
: . e materials, sampling in a closed system X X X
recombinant DNA research or production facilities based on___. - =" = = using a validated procedure ’ ’ ’

the maximum quantity of culture designed to be handled. Since pefore removal from contained

these levels of containment differ in process complexity, it is afeaHEPA " ) _ « « «
. - H A = Sse a ilter on exhaust air, gas stream,

important to specify the requirements on an individual casé’ and vent

basis. Monitor integrity of containment area using X X

6.8.2 Physical containment requirements for large-scale instuments

. ; . . U ial Is t t leakage t X X
production facilities with recombinant DNA 0perations are ~ sorement oo o prevent feakage fo
given in Table 2. Challenge containment area with host X X
6.9 Plant Layout and Equipment Arrangement organism to qualify the containment system
. . . Identify closed system for use in all records X X
6.9.1 Based on cGMP and good engineering practices, thgenity closed system boundary X X
overall facility layout can be categorized as follows: with universal biohazard signs
6.9.1.1 Warehousing and storage of raw materials, Minimize the 5;‘;?::1’9 above the cultures in X
6.9.1.2 Product preparation, Closed systems within a controlled area must
6.9.1.3 In-process and off-test materials storage, have: (it oo
L Separate entry area (air loc X
6.9.14 PrOdUCt. fmIShmg’ Easily cleaned wall, floor, and ceiling X
6.9.1.5 Packaging, surfaces
6.9.1.6 Finished product storage and warehousing, gei' a't' P”en?traﬂonsd . ;
6.9.1.7 Waste treatment, o i Ane wiring from
6.9.1.8 Utilities, and Provide hand washing and showers X
6.9.1.9 Support and administration facilities. Containment facilities for spills X
Use negative pressure ventilation X

6.9.1.10 Design considerations for these facilities are de
scribed in the following categories.

6.9.2 Warehousing and Storage of Raw Materials . -
6.9.2.1 Provide sufficient space for the storage and move: 6.9.2.5 Provide facilities to keep the storage area clean and

; o free of insects and vermin.
ment of raw materials from the receiving dock to the quaran- 6.9.2.6 Provide adequate ofiice space for record keeping.

tine area, where these materials are sampled, approved so. provide space for parking and conducting preventive
rejected, and then sent to the appropriate storage area, which”.” P p or p '9 . gp
aintenance on material handling equipment.

could be a hot room, cold room, or ambient warehouse storag%] : .
section. Sufficient aisle space should be considered for one- 6.9.3 Product' Preparangn and Manufacturing
6.9.3.1 Aseptic Processing

way motorized handling equipment movement in order to (1) Use airlocks to separate aseptic areas from non-aseptic
avoid congestion and accidents. . ) SEp ASEPUC 3 : €p
. . areas. Use a higher air pressure in aseptic areas than in adjacent
6.9.2.2 Space should be provided for segregation of the . . : !
reas. When containment is also required, the adjacent areas

classes of raw materials based on hazard and container sty?. .
stiould be surrounded by areas of higher pressure.

For exqmple, for safety purposes, flammable solvents may be (2) Install piping, electrical conduit, and structural mem-
stored in outside covered storage away from the WarehousB. ; ’ - ’
ers behind walls or above ceilings.

Quantity-distance tables may be developed for different classes (3) Avoid horizontal shelves or other particle traps.

of materials based on company safety procedures. (4) Provide space to avoid the particulate contamination of

6.9.2.3 Plan sufficient layout and space in the storage areas. . .: : ;
for identifiable material flow paths for quality control released%j%?gg Sp orl(i)c(jj : ?;?Ot?rl] emaci):/ ing equipment or traffic that could

m%t(;rlzals, geld materrllals, and rejec(;ted mar:erlals. f (5) Arrange the equipment to minimize disturbance to
mai.n 'm':nufzg?urﬁ;egta?ezgorage and warenhouse areas from 'ig'ﬁwinar air fI.ow desigl_"ns and avoid cross conta_1mination.
’ (6) Provide sufficient space for the maintenance and
cleaning of aseptic facilities.
(7) Locate idle and non-aseptic equipment in adjacent areas

TABLE 1 Containment Safety Levels if they are not involved directly in aseptic operations. Consider

Faciliy Litres of Culture Bio Safety Level locating clean-in-place (CIP) and sterilize-in-place (SIP)
Current Formerly equipment outside the aseptic area and pipe the cleaning or
Laboratory <10 BSL1 P1 sterilizing medium to the aseptic equipment.
Sgtg ig 6.9.3.2 Non-Aseptic Manufacturing Areas
BSLA P4 (1) Provide space to move, stage, and charge raw materials
into the processing equipment. Design traffic flow to avoid
R/D, production >10 Sgtétg E;tg cross-contamination.
BSL3-LS P3-LS (2) Arrange the equipment to enhance the sequential flow
of materials.
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(3) Provide adequate office space for supervisory, doculocated remotely, with the cleaning and sterilizing materials
ment preparation, and observation of the area (windows). being transferred to the aseptic filling area.

6.9.3.3 Weighing and Media Preparation Area 6.9.6.3 Provide adequate space for inspecting the final
(1) Locate these facilities separate but adjacent to theackaged product.
manufacturing area. 6.9.7 Finished Product Storage and Warehousing
(2) Provide space for cleaning, dust control, and steriliza- 6.9.7.1 An adequate quarantined storage area is necessary
tion as appropriate. for the finished packaged product until testing and QC release
(3) Lay out equipment to avoid cross contamination andis complete. Lot integrity is necessary. Special environmental
provide for lot integrity. conditions may be required for storage and proper shelf life.
(4) Provide an area for documentation. 6.9.7.2 A final, approved product storage area is necessary
6.9.3.4 Fermentation in the secure warehouse facilities. Since the products may be

(1) Depending on the aseptic or non-aseptic nature of theontrolled substances or of high value, a special security area
fermentation process, the above considerations may apply. may be necessary for storing these products until shipment.
(2) May need to provide a separate containment area for 6.9.7.3 Adequate space is necessary for transportation sys-

biosafety if recombinant organisms are involved. tems used to load and deliver these products. These truck, rail,
(3) Provide spill containment facilities for recovery, treat- etc. staging areas may be shared with incoming raw material
ment, and recycle or disposal. . ~ deliveries, or they may be separate areas.
(4) Provide an inactivation or kill processing area for active g g g \Waste Treatment and Disposal
organisms.. , 6.9.8.1 Space is to be provided for waste stream catch
(5) Provide a fermenter vent treatment system, which may,aqins, holding basins, kill tanks, final neutralization, and
be chemical deactivation, incineration, and so forth. holding basins, as required, for the type of biopharm operations
6.9.4 In-Process and Off-Test Materials Storage authorized for the plant design.

6.9.4.1 Provide an area adequate to store the sealed containg g g » Space will be required for other process waste and
ers of in-process chemical intermediates, off-test products arkganitary waste streams prior to sending to public-owned
raw materials, and other work-in-progress materials. Dependsaaiment works (POTW).
ing on the product and process, these chemicals may have to beg ¢ g ijjities Sections
guarantined, or at least segregated by lot, for proper care and

custody unill disposition Is resolved by approved Standingouildings within reasonable distance from planned consuming
operating procedures (SOP). sources

6.9.4.2 Provisions may be necessary for processing or 6.9.9.2 Segregate the clean/sterile utilities systems from the

deactivating the off-test products separately. conventional systems. These clean utilities would include SFl,

6'9‘4'3 Sufﬁmen_t warehouse space \.N'" be necessary fo(Fieionized water (DI), sterile stream, etc. This guideline is
staging and returning off-test raw materials to the supplier. considered good engineering practice

6.9.5 Product Finishing LS . i
. AP . _6.9.10 Support and Administration Facilities
6.9.5.1 Final product finishing operations should be segre 6.9.10.1 Personnel changing areas and lockers must be

gated and possibly contained or closed in order to meet sterilit X . . :
requirements and FDA standards for drugs such as parentera .OV'dEd for proper dressing and gowning, as discussed before.

6.9.5.2 Similar considerations apply as discussed in 6.9.3, 6'9'1(_)'2 Administrative ofices should be considered fo_r
especially for aseptic design considerations. appropriate personnel such as plant management, quality
6.9.6 Packaging assurance and quality control, engineering, chemists, clerical,

6.9.6.1 All containers and packaging components for ase‘)(jocumentation, a”?' so forth.
tic fill materials must have space available for storage of the ©6:9-10.3 Aplantin-process control laboratory for all process

packaging units before and after sterilizing. Adequate space %St'ng should be provided with adequate space, usually near
necessary for the filling line, including idle equipment stagingtN€ Source of the materials to be tested. Central laboratory
area, when specific loading system equipment is not in ustacilities is also an option, depending on the situation.
during a fill operation.

6.9.6.2 Separate cleaning and sterilizing equipment space Keywords
must be provided for equipment such as container washers and7.1 architectural; biopharmaceutical; cGMP; containment;
drying and steam sterilizers. CIP and SIP systems can beontrolled environment; facilities; layout

6.9.9.1 Provide adequate space for the utilities and their

ASTM International 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 International 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.



A8y E 1567 - 93 (2001)

This standard is copyrighted by ASTM International, 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).



