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T

MI1L-STD-964 (1)

1. This. M{litary Standard 1s mandatary for: use; byr all Depa.rtnmrbs‘ anif,
Agencies of the Départment of Defense “in the procuremént of D&:ug&‘,
Pharmaceuticals and. ‘Biologicals, as a basis for qualifying arug
manufacturers and packagers, in accordance with. the requirementg. of.

the. Armed Services Procurement Regulation.

2. Recommended corrections, additions or deletions ashould be addressed
to Commanding Qfficer, Directorate of Medical Materiel, ATIN:
DPSC-AT, Defense Personnel Support Center, 2800 South. 20th Street,
Philadelphia, Pa. 19101,
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The Defense Personnel Support Center Standard foar the manmufacture
and Packaging of Drugs, Pharmaceuticals and Biological Products dated
1. September 1968 was adopted on 20 May 1974 as a Military Standard
and is approved for issue ard use by all Activities of the Department
of Defense. This Standard rgpresents the minimm acceptable leval for
the technical qualification of drug mamufacturers and packagers.
Accordingly, to qualify, an interested company mst comply with this
Standard to the extent applicahle, ar oparate under conditions com-
parable to this Standard as determined by the procuring Activity.
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1.1 PURPOSE e

The purpose- of these standards- is to establish
minionm acceptable standards for mnnufacturers, packngers‘
and holders of drug’ products. - . ) -

1.2 APPLICATION

These standards serve as a basis for evaluating
the acceptability of plants and facilities where drugs are
manufactured, packnged or held. Compliance, with these
standards shall not relieve a manufacturer, packnger, or
holder of drug products of the necessity of compliance
with all applicable federal' and stato laws and regulations.

2. ORGANIZATIONAL STRUCTURE

The organizational structure of the company shall
be such that Production shall be headed by a Production
Director, and Quality Control shall be headed by a Quality
Control Director. Production and Quality Control Directors
shall be different persons, neither of whom shall be
responsible to the other; both shall report to a higher
level of management.

Production shall not have the responslbiliiy or
authority to approve the final product for release. Quality
Control shall have the responsibility and authority to
approve satisfactory products, and to reject raw materials,
in-process materials, and final products which fail to
comply with the applicable standards or are not manuf'actured
in accordance with predetermined methods, procedures,
and conditions.

The procedures applicable to each unit or group
dealing with production, quality control, laboratory,
warehousing, maintenance, and sanitation shall be in
writing. Bach unit or group shall maintain a copy of the
procedures covering its operations. '

[
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3. PERSONNEL REQUIREMENTS, QUALIFICATIONS,
AND RESPONSIBILITIES
3.1 GENERAL PERSONNEL REQUIREMENTS

Personnel in the manufacturing, quality control,
lahoratory, warehousing, maintenance, and sanitation areas shall

mad  Aarae -
be well trained, dependable, conscientious, and gquality minded,

Persomnel shall have:

~. (a) Capabilities commensurate with their assigned
functions;
(b)~A thorough understanding of their position
descriptions which are written descriptions of their duties
and responsibilities;

(¢) A thorough understanding of the operations

(d) The necessary training and experience related
to the individual operations and products.

3.2 STAFFING
3.2.1 The number of personns! employed and working shail
be adequate to perform and supervise the operations.

3.2.2 Staffing of personne! shall {nclude:
fa) Production Director (see 3.3.2).

(b) Quality Control Director (see 3.3.3 and Dual
Responsibilities 3.2.3).

{c) Laboratory Head (see 3.3.4 and Dual
Responsibilities 3.2.3).

{(d) Additional Qualified Professional Personnel
(see 3.3.1) - sufficient number to perform or supervise
the critical operations.

(e) Techniclans {see 3.3.5) - sufficient mumber
to perform or supervise assigned functions.

{f) Maintenance - sufficient number to maintain
the facilities and plant in clean, orderly, and sanitary
condition. Maintenance personnel are supervised by a
Qualified Professional Person or Technician.

3.2.3 Dual responsibilities

The Quality Control Director may also be the
Laboratory Head in exceptional circumstances when:

{a) The operation is small enough for one man
to supervise effectively the quality control and leboratory
activities.

{b) Quality Control and Laboratory are adequately
staffed to operate effectively with reduced supervision,

{¢) The Quality Control Director meets the
qualifications for Laboratory Head.

2



Downloaded from http://www.everyspec.com

3. PERSONNEL REOUIREMENTS, QUALIFICATIONS,
AND RESPONSIBILITIES (Cont'd)

3.3 PERSONNEL OUALIFICHTIOHS AND RESPONSIBILITIES
B Qualifications and responslbilities of personnel
shall be as stated herein.

3.3.1 Qualified professional personnel

A Qualified Professional Person shall be one who
meets the following qualifications:

A. Graduste from an accredited college or university
with a degree in pharmacy or a 4-year Bachelor degree or higher
degree with a major in one of the biological, chemical, pharma-
ceutical, engineering, or physical sciences.

. B. Possess the experience, knéwledge, and ability to
perform the assigned functions.

3.3.? Production director

A. The Production Director shall be a Qualified
Professional Person who has responsible experience in the
manufacture of the drugs being produced, and a comprehensive
understanding of the scientific principles and techniques
involved in their manufacture. His responsibilities shall
be well-defined and shall include:

(1) All matters relating to the manufacture of
products '

(2) Assigmment of personnel engaged in the
manufacture of products and the execution of the assigned
functions

(3) The efficient, effective, and accurate
manufacture of products

B. The Production Director shall be a full-time
employee in that position.

C. In the temporary absence of the Production
Director, a designated Assistant qualifying as a Qualified
Professional Person and employed in the production operations,

shall assume the duties and responsibilities for the operations.
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3. PERSONNEL REQUIREMENTS, QUALIFICATIONS.
AND RESPONSIBILITIES (Cont’d)

3.3.3 Quality control director

A. The Quality Control. Director shall be a Qualified
Professional Person who has responsible experience in quality:
control of drug manufacture, and an intimate knowledge of the
scientific principles and tehhniques in testing and quality
control. He shall have the authority, independent of production
authority, to approve satisfactory products and reject raw
materials, in-process materials, and final products which fail
to comply with the applicable standards or are not manufacturcd

in .accordance with predetermined methods, procedures, and
conditions. His reshonsibilities shall be well-defined and

Tt SR W WA B T PR pPviasaws s sate 22E32SS T S22l AT

shall include:

(1) Authority and organizational freedom to
establish, identify, and evaluate quality programs, and to
initiate, recommend, and provide solutions

(2) The laboratory and its operations

B. The Quality Control Director shall be a full-time
employee in that position.

C. In the temporary absence of the Quality Control
Director, a designated Assistant, qualifying as a Qualified
Professional Person and employed in the quality control
operations, shall assume the duties and responsibilities for
the Quality Control Director.

3.3.4 Laboratory head

A. The Laboratory Head shall be a Qualified Professional
Person having responsible laboratory testing experience. His
responsibilities shall be well-defined ‘and shall include:

(1) Supervision of or performance o
biological, or other examinations or analyses.

(2) Performance of tests, explanation of reactlions or
effects, and interpretation of results. For purposes of this
Standard, one who can only follow assay or other instructions
in performing tests and is not knowledgeable in.the theory.or
interpretation of the- test, cannot be qualified as thoratorx
Head. The lLaboratory Head shall also apprise the Quality.

Control Director of difficulties encountered 1n analyses,
modifications, or changes in specified test procedures and of
noncomplying ‘results, even though results may comply on retest.

4
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3. PERSONNEL REOUIREMENTS, QUALIFICATIONS,
AND RESPONSIBILITIES (Cont'd) '

3.3.4 Laboratory hsad (Cont’d} : “

. B. The Laboratory Head shall be a full-time employee
in that positlon.

C. In the temporary dbsence of the Laboratory Head,
a designated individual, qualifying as a Qualified Professional
Person and employed in the quality control.or laboratory
operations, shall assume the dutles and responsibility for the
Laboratory Head. " ’

D. Iaboratory Head shall report to the Qunllty Control
Director. (See 3.2.3 Dual Responsibilities)’

3.3.5 Technicians,

Technicians shall have the knowledge and ability to
perform.designated assignments required for the production or
control of drug products by virtue of education and/or training
and experience.

3.4 PERSONNEL TRAINING

All personnel shall be indoctrinated in the details,
functions, and importance of thelr positions. There shall be
" formalized training emphasizing the importance of each job in
the over-all quality of the final product. The personnel of
each operational unit or group shall understand and apply the

production, quality control, laboratory, warehousing, maintenance,

and sanitation procedures applicable to the unit or group. Time .
devoted to training shall be commensurate with the complexity of
duties assigned, with the result that each employee will be
intimately familiar with his dutlies and responsibilities.

3.5 CONSULTANTS

When the company claims the use of a consultant to
augment the personnel staffing, records shall be maintained
stating the name, address, qualifications of oonsultant, subject
and type of consultation, and time devoted to the consultation.

3.6 STANDARDS OF HEALTH REOUIREHEHTS

A. Precautions shall be taken to assure that personnel,
engaged in drug manufacture {(weighing, mixing, compounding,
tableting, ammiling, packaging, etc.) are not afflicted with e
communicable disease. The following practices shall be employed
for personnel engaged in drug manufacture:

{1} Pre- -employment medical examination 1is requlred ~—
which includes chest X-ray and serology, such as Wassermann Test. TR,
statement shall be issued by appropriate medical authority stating
that the person is not afflicted with an active communicable
disease such as may be detected by such examinations.

. -

5
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3. PERSONNEL REQUIREMENTS, OQUALIFICATIONS,
AND RESPONSIBILITIES (Cont’'d)

3.6 STANDARDS OF HEALTH REQUIRENENTS (Cont'd)

(2) Re-examination for communicable disease (chest
X-ray and Wassermann) is conducted approximately every 2 years
while the person is engaged 1in drug manufacturing operations.
Appropriate additional examination 1s required when there 15 &
history of intestinal infections.

(3) Records of sick leave are maintained.

(4)~Physicians' fit-for-duty statements are required
for sick leave in excess of one week. Test for stephylococcus
infection is performed when indicated.

B. Daily observations for visible signs of upper
respiratory infections, infected cuts, open sores, and other
lesions on the exposed surface of the body shall be made by
supervisors of personnel engaged in drug manufacture. Personnel
showing .such symptoms shall not be permitted in areas where
components, intermediates, or finished products may be exposed
to_contamination, unless medical authority has judged the
condition to be noninfectious.

3.7 PERSONNEL CLEANLINESS

A. Personnel shall be suitably dressed for the dutiles
performed. Clean working garments and head coverings shall be
worn over, or in place of, street clothing for work in produc-
tion and packaging areas where components, intermediates, or
finished drug products are exposed. They shall practice good
sanitation and health habits and shall not smoke, chew tobacco,
or expectorate in the production and packaging areas.

B. Personnel engaged in critical stages of sterile
operations (product contact areas) shall wear low-linting type,
freshly laundered or sterilized uniforms (long sleeve); gowns;
caps; and shoe covers; and sterilized gloves and masks. Such
personnel shall also wash and rinse their hands with a suitable
and harmless disinfectant prior to dressing and entering such
areas. After leaving the area, a complete change of attire is
required prior to returning.
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q. PLANT PREWISES. ARRANGEMENT. FACILITIES,
AND EOUIPHENT
4.1 PLANT PRENISES

Plant .Premises shall be of suitable size for the
operations performed. They shall be of sound construction and
in good state of repair. The surroundings of the premises shall
be well drained and free of unsanitary environmental conditions

{such as conditions leading tc or actual presence of insects, rats,

pests, objectionable odors, and other polluting substances) and
materials that are a sanitation hazard.

4.2 ARRANGEMENT

The plant arrangement shall be such as to eliminate
disorder, crowding, and the potential of cross-contamination and
mixups between different drugs, components, packaging, and
labeling materials. Operations shall be performed within designated
and defined areas of adequate size (except where closed sysiems
are employed) . Walls, partitions, air curtains, or other suitable
means shall be employed for separation of areas to prevent con-
tamination or error. The operations and defined areas requiring
such separation are:

A. Receliving

B. Quarantine

C. Raw materials (component) storage
D. Welghing/Measuring

E. Mixing

F. Granulating (comminuting)

G. Compounding and processing (tablets,
capsules, parenterals, liquids, powders, ointments, etc.)

H. Storage of bulk tablets, capsules,
pills, etec., awaiting packaging

I. Filling and packaging
J. Storage of dosage material awaiting
quality control release

K. Inspection of dosage form and
packaged product

L. Storage of finished products -

P
M. Shipping ~
N. Laboratory - i
0. Animal Room (must be either in :t:::;

t
i 1 -

separate building or a separate, enc
P. Equipment washing
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4. PLANT PREMISES., ARRANGEMENT., FACILITIES.
AND EQUIPMENT (Cont’d)

4.2.1 The plant shall be so arranged that the mouement
of traffic shall be minimal: ,

A. Within the manufacturing areas, and
. B. Between the manufacturing areas and
~._ Other parts of the plant. : 1

4.2.2 Tliere shall ba no manufacture of non-drug items in
drug production areas.

4.2.3 . Plant shall be adequately lighted and ventilated.

4.2.4 - Adequate ¢rotection shall be maintained to prevent
contamination of products and to prevent ths disseminatiton
of micro-organisms. from one area to another.

4.3 FACILITIES AND EQUIPHENT

Facilities and equipment shall be adequate for the
operations performed, and shall be located, constructed,
installed, and cleaned in such a manner to prevent contamination
of material or cquipment; arranged to prevent contamination when
multiple operations are concurrently in progress; and designed
and constructed to permit ready accessibility for cleaning and
proper maintenance.

4.3.1 Genegral requirements

A. Equipment and utensils used in drug manufacture shall
be designed, constructed, and cleaned so that surfaces coming into
contact with raw materials, intermediates, or finished drugs sre
of a suitable character to preserve the identity, quality, purity,
and strength of the drug, and to avoid contamination. The equipment
shall be constructed and operated so that any substances required
for the operation or maintenance of the equipment, such as lubri-
cants or coolants, cannot come into contact’ with or become additive
to the drug products.

B. The equipment shall be of such deslgn, construction,
type, size, and durability to insure uniformity and accuracy of
production ' (measuring, mixing, welghing, tabletlng, ampuling,
filling, etc.). Ready means shall be available and utilized for
adjustment, cleaning, and maintenance.

C. Light fixtures; pipes, fans, or other accessories
shall not be located directly over-'a mamufacturing operation
where there 1s a potential that dust, or dirt can fall into the
material being manufactured.

8
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q. PLANT. PREMISES. ARRANGEMENT. FACILITIES,
AND EOUIPMENT (Cont'd) : ,

4.3.1 Gengral requiremsnts (Cont'd)

I, The design of the facilities shall be such that
temperature and humidity are controlled where conditicns are
necessary to protect the quulity or uniformity of the.product.

B. The major maclitnes 'or pnuiment ltnbletinc-

encapsulating, rn.tx.ing, f1l1ling, etc. ) shal]. be pemanently
marked for 1dentification and record purposes. The machines
"$hall also be equipped to provide 1dent1r1cation of product
unpder production.

4.3.2  Special requirements
4.3.2.1 MANUFACTURE OF STERILE PRODUCTS

A. Rooms required in manufacture of sterile
products:

(1) Clean-up Room for containers and
equipment )
{2) Preparation Room for compounding

(3) Filling and Sealing Room for immediate
contalners

{(4) Anteroom for connecting Gowning Room and
Filling and Sealing Room

(5) Gowning Room for dressing into gowns
B. General requirements for rooms used in
manufacture of sterile products.

(1) The design, construction, and arrange-
ment of the rooms shall:

{a) Prevent the potential for contamination
from within the room, from one room to another, and from the

sur ruum.ung Arcas.

(b) Include tight-fitting doors.

{(c) Be of sufficient size and lighting so
that any undesirable comditions can be readily detected.

(2) The material and surfaces of the floors,
walls, and ceilings shall: -

(a) Be impervious to water. .

(b) Withstand hot water and -
detergent.

{¢) Be cleanable and clean.

{(d) Be of smooth construction with hard
surfaces, free of holes and crevices.

L
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4. PLANT PREMISES, ARRANGEMENT, FACILITIES.
AND ECQUIPMENT (Cont'd)
4.3.2.1 MANUFACTURE OF STERILE PRODUCTS (Cont'd)

{3) The rooms shall:

{(a) Be temperature and humidity controlled
within predetermined ranges for uniformity and consistency

‘*xﬂgf atmospheric conditions.when necessary for product quality.

(b) Have positive pressure or laminar flow system
maintained with a suitable supply of "sterile® air.

T~ *Sterile” air shall be obtained by use of
filters, washers, electrostatic precipitators, or combinations
of these. Banks of ultraviolet lights may be used in combination
‘with the foregoing. The treatment of the air shall be designed
to remove particles and micro-organisms greater than 0.5 microns.
The effectiveness of the system shall be determined periodically,
and filters, washers, lamps, and other devices replaced when
necessary, in order to assure the continued scurce of
"sterile” air. )

{c) Be clean and orderly without accumulation
of containers, cartons, rags, dust, debris, etc.

€. Additional requirements
(1) Clean-up Room.
Clean-up Room shall be designed to provide
adequate exhaust to prevent extremes of temperature and humidity.

{2} Pranaration Raom

A\ 4 T pAr LAwaWIl Sy

(a) Sinks, cabinets, and counters shall be of
stainless steel or equally nonreactive material which is easy
to dbrush and clean with soap or detergent.

{b) Sinks, cabinets, and counters shall
snugly so that there is no catch space for accumilation o

dirt or other undesirable debris.

it

-

(3) Filling and Sealing Room for immediate
containers.

(a) Entrances (and exits) shall be protected
by anterooms to avold contamination.

(b) The room shall be disinfected" between
uses, preferably during the night when not being used.

(¢} Ultraviolet lights or other suitable means
may be employed to aid in maintaining appropriate conditions.

(d) Lighting fixtures, pipes, and accessories
shall be recessed where possible.

10
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q. PLANT PREMISES, ARRANGEMENT, FACILITIES,
AND EQUIPHENT (Cont'd)

4.3.2.1 MANUFACTURE OF STERILE PRODUCTS (Cont'd)

{(e) A1l equipment, fixtures, furnishings, and
accessories shall be clean.

{f) A system for monitoring environmental
conditions shall be established. The system shall include
the routine use of suitable culture medium plates exposed for
a sustained period in such locations as the sterile filling
assemblies, laminar ‘flow hoods, floors, tops of hoods, turn-

talVan P Ade  and
tables, and capping hoods, and near the air registers. If air

semplers are employed as an auxiliary indicator, the volume of
air sampled per unit of time shall be determined. The monitoring
system shall include plate counts and provisions for corrective -
action when the margin of safety is approached. Records shall be
maintained of plate counts showing date, duration and location
of culture plate exposures, and bacterial and mold counts.

(g) Gas cylinders and other apparatus and
equipment shall be cleaned before being brought into the room.

(h) There shall be no window on an ocutsi
building wall.

(1) Products which are not terminally sterilized
shall be aseptically filled under hoods with adequate shields or
in suitable cubicles. The hoods or cubicles shall have a higher
positive pressure than that maintained in the Filling and Sealing
Room. A system for monitoring aseptic conditions within the hoods
or cubicles shall include the use of suitable culture medium
plates, evaluation of results, and a system for corrective action

A moammird wmn P | s o

o I\:qull v Lll. \lj aoove.

{J) For products which are not terminally
sterilized, the suitability of the aseptic filling system
(representing a combination of equipment, utensils, sealing,
atmosphere, and technique) shall be determined perilodically.

One method that may he used in evaluating the aseptic system

is to process, under routine conditions, the equivalent of a
representative lot of containers, filling them with a ‘sultable
sterile culture medium, incubating the entire lot, and examining

for the presence of contamination. Records of evaluatinns and

=% L1 4w Lo =2~0=3 ]}l PRI e R gl AR Ry R il Sl

results are maintained.

{4) Anteroom -~

{a) Anteroom shall connect the Filling and
Sealing Room and Gowning Room. The Antercom shall act as an
"airlock” between the two rooms.

(b) The room shall be disinfected
regularly.

11
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4. PLANT PREMISES, ARRANGEMENT, FACILITIES.
AND EQUIPHMENT (Clont'd)

4.3.2.1 MANUFACTURE OF STERILE PRODUCTS (Cont'd)

{c) Ultraviolet lights or other suitable means
may be employed to aid in maintaining appropriate conditions.

(d) Light fixtures shall be recessed

\ﬁztztzhere possible.

- RY Rawming
vy

NN AL AR, noom

h (a) Gowning Room shall open into the Anteroom.
() The rocm shall be disinfected regularly.

(c) Ultraviolet lights or other suitable
wmeans may be employed to minimize contamination.

(d) The contents of the roam shall be
restricted to necessary furnishings.

bt

A. Areas required in manufacture of tablets:
(1) Weighing
(2) Mixing
(3) Granulating
(4) Drying
(5) Tableting
(6) Coating and Polishing (when applicable)
(7) Filling and Packaging
(8) Inspection
(9) Pacldng

B. General requirements for areas used in
manufacture of tablets:

(1) The design, construction, and arrangement
he areas shall:

(a) Avoid the potential for contamination
from operations within the ‘room, one room to another, and
from the surrounding areas. -

(b) Include tight-fitting doors, where
necessary, and finished ceilings.

(c) Be of sufficient size and lighting to
readily detect any undesirable conditions.

o
=
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4. PLANT PREMISES, ARRANGEMENT. FACILITIES,
AND EOQUIPMENT (Cont'd)

4.3.2.2 MANUFACTURE OF TABLETS (Cont'd)

{(2) The materials and surfaces of the floors,
walls, and celilings shall:

) {a) Be cleanahle and clean.

ey 2 RLALRIIDLDAY B2 LATSE.

- {b) Be impervious to water.
(¢) Be of smooth construction with hard surfaces.

(3) Optimm environmental conditions of the areas
shall be maintaihed by:

(a) An effective exhaust system where indicated.

{(b) Temperature and humidity control within
predetermined ranges for uniformity and consistency of atmos-
pheric conditions.

(c} Clean and orderly arrangement without
accumulation of containers, cartons, rags, debris, etc.

C. Additional Requirements
(1) Weighing Area
Weighing Area shall comply with the following:

(a) Adequate exhaust to remove dust and prevent
the potential for contamination.

(b} Scales, weights, and measuring devices
shall be of appropriate size and accuracy for the weighing
and measuring performed. (See: Calibration of Instruments
and Apparatus, Par. 7.7.)

{(c) The weighing or measuring of quantities
of’ raw materials beyond the capacity of the weighing area
may be accomplished in other appropriate areas, provided
the raw materials are adequately protected from the potential
for contamination.

{2) Mixing Area .

The Mixing Area shall® comply with the following:

(a) Adequnte exhaust to remove dust and avoid
any potential for contamination within the area or frqp
outside the' area. ..

(b) Mixing and blending equipment shall be ™~
located near exhausts unliess operating as closed systems.

(c) Mixers and blenders shall be adequately pro-

tected by partitions or other suitable means to avoid contamination
when more than one product is mixed, blended, or exposed in the area.

13
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4. PLANT PREMISES, ARRANGEMENT, FACILITIES,
AND EOUJPMERT (Cont'd)

4.3.2.2 MANUFACTURE OF TABLETS (Cont'd)

(3) Granulating (comminuting) Area
Granulating (comminuting) Arca shall comply
\\\\Nfith the following:

s - (8) Adequate exhaust to remove dust and avoid
any potential for contamination within the area or from outside
the area =

t .

(b) Granmlating and comminuting equipment shall
be located near exhausts unless operating as closed systems.

(c¢) Granulating and comminuting equipment shall
be adequately protected by partitions or other suitable means to
avoid contamination when more than one product is mixed, blended,
or exposed in the area.

{4) Drying Area

Drying Areas, consisting of ovens, dryers, and
other specialized equipment for the purpose, shall comply with
the following:

(a) Be maintained to avoid the potential for
cross-contamination and to dry effectively under the designated
conditions employed in its operations. '

(9) Provide uniform temperaturc and humidity
conditions.

(c) Filter effectively the air entering the
dryer and air recirculating in the dryer. When the atmosphere
contains perceptible noxious gases, the use of gas-absorbing
filters shall also be required.

(d) Discharge the air out of the building,
or filter the air prior to discharging inside the building.

(5} Tableting (compressing) Area
Tableting Area shall comply with the following:

(a) Tablet machines shall be in individual
cubicles, or shall be separated by walls, solid.partitions of
suitable height, air curtains, or other suitable means to avold
the potential for contamination. The distance required between
tadlet machines shall depend upon the condftions of the tablet-
ing area, size and type of wmachines, the exhaust system, the
height of partitions, the height of the ceiling, and other
considerations. Generally & minimm distance of 8 feet between
tablet machines is suitable providing the conditions and
arrangement avoids the potential for contemination. There
are no minimm distance limitations between tablet machines
which are individually contained within cubicles.

14
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4. PLANT PREMISES, ARRANGEMENT, FACILITIES,
AND EQUIPMENT (Cont'd)

4.3.2.2 MANUFACTURE OF TABLETS (Cont'd)

(b) Tablet machines shall be equipped with
effective and efficient vacuum attachments or shall have exhausts
for rapid removal of dust and other airborne particles in order to
prevent the potential for contamination.

(¢) Containers of powder for tableting shall
be kept within cubicles, partitions, or other defined areas in
order to prevent the potential for mixup.

(d) Hoppers on tablet machines shall be suitably
covered when machines are in operation or contain powder for
tableting

(e) Tablets shall be collected and stored in
clean cartons or drums lined with unused paper bags or unused
polyethylene or equivalent liners. (See Section Par. 9.3e.)

(6) Coating and Polishing (tablet) Area

(a) Coating pens and polishing pans shall be
arranged in an orderly manner.

(b) Coating pans shall be equipped with hot-
air and exhaust systems which shall be fitted with dampers for
partial or total closing at the coating pans. Temperature and
humidity of the hot-air shall be maintained within predetermined
ranges as required for the particular material being processed.

(c) The hot-air supply shall be adequately
filtered, and of sufficient-volume and capacity for the number
of pans serviced.

(d) The exhaust system shall be sufficiently
effective to remove rapidly solvents used in the coating
operation, and to remove powders and particles from the pans.

{(7) Filling and Packaging Area

The Filling and Packaging Area shall comply
with the following:

(a) Counting (or weighing) machines and filling
and labeling equipment shall be arranged and clearly identified
to prevent the potential for contamination of products, or mixups
of products, containers, void space fillers, labels, labeling,
and cartons.

. (b) Adequate space shall separate multiplé -~
f1lling stations.

(c) Cartons and drums containing the bulk tablets
shall be kept near the filling station or other defined areas,
in order to avoid the potential for mixups.

15
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4. PLANT PREMISES, ARRANGEMENT, FACILITIES,
AND EQUIPMENT (Cont’ d)

4.32.2.2 MANUFACTURE OF TABLETS (Cont'd)

(8) Inspection Area

\\\\ Adequate space shall be allocated for inspectian
- Jof tablets, containers, void space filler, labels, and labeling.
fispection shall be conducted under conditions favorable for ready
detection of defective material. The area shall be sufficiently
lighted for purposes of inspection, and shall be sufficiently
ventilated in order to enhance cmployees' keenness and
alertness for inspection details.

{(8) Packing Area

Packing areas shall be suitable for the purpose
and arranged in a manner to avold mixups.

4.3.2.3 MANUFACTURE OF CAPSULE PRODUCTS

Requirements for the manufacture (filling) of' capsules
shall be in accordance with the requirements for the manufacture
of tablets as stated in the following paragraphs:

A. 4.3.2.24, (1), (), (6), (7). (8), and (9). Filling
of capsules shall be performed in an encapsulating area complying
with the essential requirements of the tableting area.

B. 4.3.2.2B (all subparagraphs).

C. 4.3.2.2C, (1), (2), (5) which shall apply to encap-
sulating instead of tableting, (7), (8), and (8). Cleaning/
polishing of the filled capsules shall be accomplished in an
appropriate area and shall avoid the potential for contamination

and mixup.

4.3.2.4 MANUFACTURE OF PILLS, TROCHES, AND OTHER
SOLID DOSAGE FORMS

Requirements for areas used in manufacture of pills,
troches, and other dosage.forms shall be essentially the same -
as the requirements for the equivalent areag described in the
requi rements for manufacture of tablets. -
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9. PLANT PREMISES, ARRANGEMENT, FACILITIES,
AND EQUIPMENT (Cont'd)

4.3.2.5 MANUFACTURE OF OPHTHALMIC OINTMENTS

Ophthalmic ointments shall be produced under appropriate
conditions of cleanliness, and filled into tubes under aseptic
environment or under a suitable hood to minimize the potential
for bacterial or other contamination. The limit of particles in
the ointment and bacterial contamination shall be as required by
the procuring agency.

4.3.2.6 MANUFACTURE OF LIQUID PRODUCTS, TOPICAL
OINTMENTS, SUPPOSITORIES, POWDERS, SPRAYS, OR OTHER
LIQUID, POWDER, OR SEMI-SOLID DOSAGE FORMS

Requirements for areas used in the manufacture of
1iquid products, ocintments, suppositories, powders, sprays,
etc., shall comply with the applicable requirements above.

NOTE: 1. Areas exposed to operations causing dust shall contain
effective exhaust facilities.

2. Finished ceilings and temperature and humidity controls
are not required in areas where large mixing or storage vessels
are located. Such vessels shall be covered and adequately protected
from dust and cross-contamination.

3. Tanks and drums shall be properly identified and suitably
located in order to avoid the potential for contamination or mixups.

17
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5. PRODUCT CONTROL STANDARDS

5.1 RAW MATERIALS (COMPONENTS)

Raw Materials are ingredlents received or manufactured by
the company intended for use in the manufacture of drug products.

T 5.1.1 Classification of raw materiais
e
-~ For purposes of this standard the classification of raw

materials shall be as follows:

(a) Active Ingredient - Active ingredient is a drug
intended to give the desired therapeutic effect. Examples:
Aspirin, Phenobarbital, and Penicillin.

(b) Inactive Ingredient - Inactive ingredient is an
excipient, diluent, preservative, buffer, solubilizer, vehicle,
pharmaceutical solvent, or other material, irrespective of whether
it appears in the finished product, used in preparing the active
ingredient for dosage form. Examples. Starch, Magnesfium Stearate,
Alcohol, and Purified Water.

(c) Diluted Active Ingredient - Diluted active ingredient
is an active ingredient to which its manufacturer has added an
inactive ingredient. It is used in the manufacture of the finished
product. Use of a diluted active ingredient is permitted when
customary in the trade. Examples: Pentaerythritol with Mannitol
or Lactose, Ascorbic Acid with Ethyl Cellulose, granulatfon of
Aspirin and Starch.

(d) Bulk Ingredient - Bulk ingredient is a liquid,
powder, crystalline drug, or chemical which 1s intended to be
packaged for sale. Examples: Mineral 011, Boric Acid,
and Epsom Salt.

5.1.2 Specifications for raw materifals

Written specifications shall be established for all raw
materials. These specifications shall be used by the company in
procurement of the raw materials. Specifications for raw materials
shall comply with the following:

(a) For raw materials monographed in the USP or NF,
reference shall be made to the latest revision of the USP plus
any interim revisions or supplements, or- the:latest edition of
the NF plus any interim revisions or supplements. Additional
tests, standards, and physical characteristics shall also be
included in the written specification.

i8
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5. PRODUCT CONTROL STANDARDS (Cont'd)

5.1.2 Specifications for raw materials (Cont'd)

. (b) For raw materials not monographed in the USP or NF,
specifications (tests, standards and physical characteristics) -
shall describe the identity and degree of purity. Such tests and
examinations as assay, loss on drying, spectrography, melting
range, boiling range, heavy metals, color, crystal size, ete.,
shall be included as applicable in the written specifications.

(¢) For diluted active ingredients, specifications (tests,
standards and physical characteristics) shall describe the identity
and degree of purity of the diluted active ingredients and the compo-
nents of the diluted active ingredients. Specifications shall include
tests such as stated in Par. 5.1.2(b). Test protocols for each of the
components entering into the diluted active ingredient shall be ob-
tained and maintained. Such test protocols shall be in compliance

with the specification requirements.

(d) For raw materials used in the manufacture of products
approved by FDA under a new drug application, or certified under
antibiotic act or insulin regulations, specifications shall include

Pk Tl o e Py el b -~ el o -
the tests, standards, and otheér charactoristics described in the

new drug application, or application for antibiotic or 1insulin
certification, or in pertinent regulations.

5.1.3 Controls of raw materials

" A. Raw materials shall be received in the Receiving Area;
placed into quarantine after necessary records are prepared; sampled
as required; held in quarantine until tested, approved and released
for use; and moved into raw material storage. Raw materials requiring
special envirommental storage shall be maintained under such special
conditions. Samples of raw materials shall be retained for reeval-
uation. (See Par. 5.1.3.9.)

B. Raw materials shall be stored and handled in a manner
to avoid the potential for contamination with other substances or
preparations.

5.1.3.1 RECEIVING AND RECORD MAINTENANCE

A. Raw materials shall be controlled _in an orderly
manner following receipt, and protected from conditions which
may adversely affect the identity, purity, quality, or strength
of the material. Each shipping container (cartons, drums, etc.)
shall be visually examined for appropriate markings and for damage
of containers, including security of seals and closures. Damaged

containers or defective seals or closures shall be evaluated by —

Quality Control and a determination made as to their disposition.
Receiving records of raw materials shall include:

(1) Name of item
(2) Vendor and/or manufacturer
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5. PRODUCT CONTROL STANDARDS (Cont'd)

5.1.3.1 RECEIVING AND RECORD MAINTENANCE (Cont'd)

(8) Vendor's (manufacturer's) lot number or
other identifying marking such as date of manufacture when
the raw materials are not normally marketed with a lot number

(4). Total quantity (number of containers and

" amount per container) for each lot

. (8) Invoice number
«{6) Date received
(7) Receiver's assigned lot number for each
lot of raw materials received
(8} Name of carrier

B. Receiving records of raw materials manufactured
or produced by the company on the premises shall be established
essentially as stated above.

5.1.3.2 QUARANTINE

A. All raw materials shall be ijmpounded in a quarantine
area which shall be under limited access such as would be provided
by lock and key or other appropriate security system. Containers
or special areas shall be prominently marked to show they are in
a "hold" status. The containers shall not be released until Quality
Control has determined the acceptability of the raw materials after
leboratory testing and evaluation. When approved for use, each con-
tainer in the lot shall be prominently marked to show approval. The
approval markings shall also include date and identity of an ade-
quately trained and knowledgeable person applying the marking. Such
date and fdentity shall be included in the Quality Control records,
along with the name of the laboratory personnel releasing the lot.
Raw materials shall be released to the Raw Material Storage Area,
or Manufacturing (weighing or measuring) Area when needed for use. .
There shall be no commingling of material in "hold® status and
approved-for-use status.

B. Liquid raw materials received in tank car loads (or
other equivalent deliveries) shall not be approved for use until
the raw materials are tested for compliance with specifications.
When adding the raw material to a storage tank,. records shall be
maintained of the residual quantity in storege tank, amount added
to the storage tank, date, and lot nhumber, or other identifica-
tion. Release of material from the storage tank is described
under Par. 5.1.3.7, Raw Material Storage.

NOTE: See Par. 5.1.3.4(c) for exception to 5.1.3.2 A and B
regarding bulk ingredients. - - e :

20



Downloaded from http://www.everyspec.com

PRODUCT CONTROL STANDARDS (Cont'd)
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’ C. Raw materials intended for Special purposes such as
research or investigation shall be stored and handled separately.

5.1.3.3 SAMPLING FOR LABORATORY TESTING

Rawv materials shall be sampled by an experienced, knowl-
edgeable person who is under the supervision of & Qualified
Professional Person in Quality Control. The sampling procedures
shall be in writing. One acceptable sampling plan 1s to sample
a number of containers equal to the square root of the total
number of containers, plus one. Experience with the raw materials
and the particular bulk manufacturer/s product may have a bearing
on the sampling plan employed. The sampling procedure, as a
minimm, shall include:

(a) Selection of the appropriate number
of containers from each lot.

{(b) Cleaning by wiping or vacuuming the
containers selected.

(c) Sampling of the selected containers
shall be accomplished in a clean area suitable
for exposure of drugs and where the potential for
cross-contamination 1s avoided.

(d} Extracting a portion of the contents
from the bottom, middle, and top of the containers.
This shall be accomplished by a thief, pipet, or
other suitable tool. The amount of samples
extracted shall be predetermined.

(e) Resealing of containers from which
samples were extracted.

(f) Identification of the resealed con-
tainer for subsequent tracing to the sample
extracted. °

() Marking of specimen bottles with
proper identification which can identify the -
container from which the the sample was extracted. ..

(h) Sample shall be submitted for analysis. c—
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5. PRODUCT CONTROL STANDARDS (Conct’d)

5.1.3.4 TESTING OF RAW MATERIALS

Raw materials testing shall be performed by the company
(manufacturer or packager of the end item) or by an independent
qualified laboratory employed by the company. Each sampling of
raw materials shall be tested for at least one identity test,
organoleptically examined, and when indicated, microscopically

amined for foreign matter. Drugs of animal origin and botanicals
subject to contamination with salmonella or other pathogenic
micro-organisms shall be subjected to bacteriological examination
to rule out the presence of dangerous contamination. In addition,
the testing required of a sample or composite sampling of a lot
of raw material shall be as follows:

(a) Active Ingredients and Inactive Ingredients
Active fingredients and inactive ingredients shall be
tested to determine compliance with requirements of Par. 5.1.2,
Specifications for Raw Materials.

(b) Diluted Active Ingredient
Diluted active ingredients shall be tested to
determine the identity of each constituent, the assay of the
active ingredient, and whatever other tests may be appropriate
to determine the purity, quallty, and strength of the Diluted
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each of the components entering into the Diluted Active Ingredient.

{(c}) Bulk Ingredient

Bulk ingredient intended only for repackaging shall
be tested for identity plus any additional testing deemed necessary
by the company. Compliance with this testing qualifies the bulk
ingredient for release from quarantine, provided the containers
are marked to indicate release for repackaging only. The final
packaged products shall be fully tested to determine compliance
with the designated specification. Upon determination that the
final packaged product complies with the applicable specification,
any unused bulk ingredient from the same lot shall be marked for

approval and release from raw material storage.

5.1.3.5 RELEASE FOR USE

The raw materials shall be released from quarantine
by Quality Control after laboratory tests reveal compliance with
applicable specifications. Bach container of approvéd lots shall
be marked to show they are released, as stated in Par. 5.1.3.2.
The material shall be released to Raw Material Storege Area or
into Manufacturing (weighing or measuring) Area when needed for
use. Identity of raw material shall be maintained until the raw
material is consumed. Raw materials failing to comply with
specifications shall be distinctively ammotated and shall be
retained in quarantine or embargo .until disposed of or returned.
Controls shall be established to prevent the inadvertent use of
materjal failing to comply with specifications.
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5. PRODUCT CONTROL STANDARDS (Cont'd)

5.1.3.6 RAW MATERIAL STORAGE

A. Raw materials, released by Quality Control and
appropriately marked, shall be stored in Raw Haterial Storage
Area_until needed for use. Storage shall be maintained at
temperatures and under conditions which will maintain the
identity and integrity of the material, and avoid the
potential for contamination.

B. Inventory records shall be maintained of distri-
bution, use, and quantities.

5.1.3.7 TANK STORAGE

A. Raw materials tested and approved prior to or after
adding to storage tank shall be considered released and available
for use. Storage tanks containing raw materials not yet tested and
approved shall be marked (on all outlets) with "Under Test® or
other suitable designation, until the testing is completed,
evaluated, and found to comply with the applicable specifications.

B. A Log shall be maintained of raw materials added to
and withdrawn from each storage tank. Withdrawals shall be logged
by quantity and date. The date of withdrawal may be used as the lot
number for record purposes.

C. Storage tanks, pipes and outlets (hoses) shall bear the
name of the contents or other adequate identification.

5.1.3.8 RETENTION OF RAW MATERIAL SAMPLES

Samples of each lot of active ingredients and diluted
active ingredients shall be retained under appropriate storage condi-
tions for at least 3 years or for 1 year past the expiration date
when used in dated products, whichever is shorter. Samples of each
1ot of inactive ingredients shall be retained under appropriate
storage conditions for at least 1 year. The quantity of raw materi-
als retained shall be sufficlent for at least 2 complete analyses in
accordance with the applicable specifications.

5.1.3.9 REEVALUATION OF RAW MATERIAL IN STORAGE

Raw materials which have been in company storage for over
2 years shall be reevaluated prior to use. Raw materials subject to
chemical or physical change during storage for shorter periods shall
be retested at earlier intervals. For example, cottonseed oil.is re-
tested after 6 months; Vitamin A Acetate is retested after 60 days. "‘ﬁ\\\
Reevaluation of raw materials,-when necessary, shall be accomplished
by testing in accordance with the applicable specifications. Those
tests which have no bearing on stability need not be performed. The
containers shall state the date of reexamination and reapproval.
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5. PRODUCT CONTROL STANDARDS (Cont'd)

5.1.3.10 EXAMINATION OF RAW MATERIAL LOTS RECEIVED
ON SUBSEQUENT SHIPMENTS

The testing of raw materials bearing the same lot number
as material previously received, tested, and accepted from the same
supplier may be limited to identification and assay testing,.providing
the assay results of the material from the second shipment are within

= experimental error of the assay results found on the first shipment.
This limited testing criterion shall apply when the second shipment of
the same lot-1s received within one month of the first shipment, and
the raw material is not inherently subject to deterioration or other
adverse effects by wide temperature ranges, or adverse storage or
shipping conditions. When shipment of the same lot 1s received later
than one month from the first shipment, identity, assay, and further
testing as appropriate shall be performed to determine complience with

the standard.

5.1.3.11 WATER FOR INJECTION

Water for Injection used in the manuf'acture of parenterals
shall comply with A or B below.

A. Water for Injection shall be freshly distilled over a
period of not more than 6 hours into a clean, non-reactive container
(tank, bottle, etc.) and consumed within 4 hours after distillation.
That quantity of Water for Injection shall be designated as a lot.

B. Water for Injecticn produced on a continuous distillation

process shall not exceed that quantity which is distilled from the
still{s) into one container during a 24-hour period. That quantity of

Water for Injection shall be designated as & lot.
The storage conditions for the Water for Injection shall

be in accordance with (1) or (2) below.

(1) Shall be sterilized in a clean, non-reactive container,
protected from contamination.

(2) Shall be stored in a clean non-reactive container (tank,
bottle, etc.), and maintained continuously at 80°C or above which shall
be substantiated with temperature recording charts.

5.2 PACKAGING HATERIALS

' Written specifications and test procedures shall be estab-
lished for packaging materials, including immediete containers, clo-
sures, and other components in contact with the contents. These épeci-
fications shall be used by the company in procuring the material.
Control of such materials shall be covered by receilving records, exam-
ination in accordance with company standards, and storage and handling
in a manner to protect them from contamination and deterioration and
to avold mixups. Immediate containers, closures, and other components
shall be examined visually for physical signs of defects and shall be
tested in accordance with an established program for compliance with
USP or NF standards, as applicable. Containers for products that are
official in the USP or NF shall COﬁPIy with USP or NF requirements.
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5. PRODUCT CONTROL STANDARDS (Cont'd)
5.2 PACKAGING MATERIALS (Cont'd)

Imrediate containers, closures, and other components in con-

tact with the contents shall be suitable for their intended use. They
\M\\Hbshall not react with or be additive or absorptive to an extent that
adversely affects the identity, strength, quality, or purity of the

drug, and shall furnish adeguate protection against deterioration and
contamination

5.3 HASTER—FORHULA AND BATCH-PRODUCTION RECORDS
5.3.1 Prepamttog and responsibitity

. Master-Formula and Batch-Production Records shall be employed
in the manufacture.of each drug product and each intermediate such as
starch paste used in the manufacture of the final product. These docu-
ments shall be prepared jointly by Quality Control and Production,
with both groups {or individuals from both groups) bearing the respon-
sibility for completeness and correctness; or the records shall be pre-
pared by a staff which is specifically responsible for this operation.
The individual preparing, endorsing, and dating the Master-Formula
shall be a Qualified Professional Person. A second Qualified Profes-
sional Person shall independently check, reconcile, endorse, and date
the Master-Formula. When the Batch-Production Record 1s copied (by hand
or retype) from the Master-Formula, the Batch-Production Record shall
be examined, endorsed, and dated by one Qualified Professional Person
and independently checked verified, endorsed, and dated by a second

Qualified Professional Pbrson.

5.3.1.1 DETAILS OF A MASTER-FORMULA
The Master-Formula shall include:
(a) Name of product
(b) Description of product

(c) Weight or measure of each raw material per dosage unit
or per unit of weight or measure of the finished product

(d) Statement of total weight or measure of the 'dosage unit

(e} Formulation for each batch size' to be produced showing
the following:

(1) The weight or measure of each raw material
regardless of whether it appears in the finished product

(2) Quality standards for raw materials '~

(3) Theoretical weight or measure at various-stages of
processing . -

{4) Theoretical yield of product

(5) An appropriate statement regarding any
calculated excess
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5. PRODUCT CONTROL STANDARDS (Cont'd)

5.3.1.1 DETAILS OF A MASTER-FORMULA (Cont'd)
(f} Description of the containers, closures, packaging, and

packing
(g) Details for each step in the manufacture of the product,

including methods, instructions, procedures, specifications, special
notations, and precautions to be foldowtd

-~ (h) Quality Control requircments, including in-process and

e

“énd 1iten testing and examinations .against predetermined standards
(1) >Copy of label and labeling
s

5.3.1.2 DETAILS OF BATCH-PRODUCTION RECORD (MANUFACTURING TICKET)
) A Batch-Production Record shall consist of the essential in-

formation of the Master-Formula and shall include but not be limited to:

(1) Name and dosage strength of product

(2) Description of product including color, size,
dimensions, and other physical characteristics as appropriate

{3) Date

(4) Lot, batch, or control number

(5) Foromulation, listing all raw materials (active
ingredients, inactive ingredients, coating, subcoatings, vehicles,
and all other materials used in formulation, regardless of whether
they appear in the finished product) by names sufficiently specific
to indicate any special quality characteristics

{6} Lot number of each raw material used in the formulation

(7) Quantity of ¢ach raw material in the formulation,
including annotation of calculated excesses

(8) Theoretical yield

(9) Detalls for each step in the manufacture of the product,
including methods, instructions, procedures (such as sequence of adding
new materials, conditions and duration of drying, mixing, heating;

speed of operating equipment and machine, ete.), specifications,
special notations, and precautions

(10) Quality Control requirements, including in-process and
end item testing and examinations against predetermined standards

(11) Specimen or copy label and lebeling -

(12) Description of container, closure, packaging, and packing

{(13) Endorsement and date of the operator(s) identifying the
weighing or measuring of each raw material

(14) *Endorsement and date of the operator(s) verifying the
correctness in the operation of Par. 13 above

(15) “"Verification and endorsement of the addition of each

ingredient to the batch
~ *Par. (14) and (15) shall be performed by a Qualified
Professional Person or ‘a specially trained and experienced Technician.
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5. PRODUCT CONTROL STANDARDS (Cont'd)

5.3.1.2 DETAILS OF BATCH-PRODUCTION RECORD (MANUFACTURING
TICEET) (Cont'd)

(16) Records of each step in the_manufacturing, processing,
_packaging, and labeling, including identification of production
machines, storage tanks,.and lines used

(17) Appropriate statement of weight or measure at various
pertinent stages of processing

(18) Endorsements and dates of the 1nd1v1dual act¥vely per-
forming and the individusl actively supervising each mamifacturing
(compounding, mixing, tableting, coating, empuling, sterilizing,
f1illing, labeling, etc.), inspection, packaging, and packing operation

(18) In-process testing data such as weight checis, disinte-
gration, hardness, clarity, viscosity, etc., and date, and initials
of person performing test. In-process records shall include limits
for each test as a ready reference

(20) In-process and laboratory control results, attached or
referenced

(21) Final yield

(22) Signature and date of Quality Control approval
for release

5.4 MANUFACTURING AND IN-PROCESS CONTROLS
5.4.1 Manufacturing controls and operatfons

5.4.1.1 GENERAL REQUIREMENTS FOR MANUFACTURING CONTROLS

All phases of manufacture, from the weighing or measuring of
the raw materials through all operations to the final packaging and
packing of the product, shall be performed in accordance with sound
scientific methods and procedures which shall be delineated in the form
of written instructions. The methods, procedures, conditions, and con-
trols used in the manufdcture, and as reflected in the Master-Formula
and Batch-Production Record, shall be in accordance with good manu-
facturing techniques and practices, and shall yield accurate, uniform,
and homogeneous products within each lot, and from lot to lot.

5.4.1.2 COMPLIANCE WITH EACH OF THE FOLLOWING SHALL BE REQUIRED:

() Raw materials shall be identified and weighed (or
measured) by one person and verified by a Qualified Professional Person
or a specially trained and experienced Techniclan. Identification shall
consist of checking the name, lot number, grade, and quantity of the raw
material against the Batch-Production Becord examining the physical
appearance, and assuring that the material has been approved for -
release from storage.

(b) The Batch-Production Records shall be approprlately
endorsed and shall include the lot number.
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5. PRODUCT CONTROL STANDARDS (Cont'd)

5.4.1,2 COMPLIANCE WITH EACH OF THE FOLLOWING
SHALL BE REQUIRED: (Cont'd)

{c) The addition of each raw material to the batch shall bhe
performed by one person and verified by a Qualified Professional Person
or & specially trained and experienced Technician. Batch-Production

\\\Rccord shall be endorsed by each.

R (d) The manufacturing operations shall be performed in strict

compliance with the Batch-Production Records:

(e) Thg Batch-Production Records shall be appropriately
annotated for each step in the manufacture, processing, filling,
packaging, labeling, and packing, including the identification of
production machines, storage tanks, and lines used.

(f) Verification of weights or measures during manufacture
is essential and results shall be recorded on the Batch-Production
Records.

(g} The persons performing and supervising each manufacturing
operation shall date and endorse the Batch-Production Records.

(h) Identity and correctness of labeling, packaging, and
packing materials shall be verified for use.
(1) Final yleld of the product shall be checked against

theoretical yield. Records showing an unreasonable and unexplained
difference between final yleld and theoretinal yield shall not be
approved by Quality Control unless a satisfactory explanation is re-

corded and scceptable written criterion is delineated.

(j) Appropriate measures shall be taken to avoid-the poten-
tial for contamination or cross-contamination. Effective means (such
as exhaust or dust removal systems) shall be employed: to prevent the
entry of contaminants into the work areas; to remove potential airborne
contaminants or extrancous adulterants (dust or particles from one pro-
duct to another) from the work areas by an effective air handling system
that changes the air frequently; and to limit or prevent the generation
of contaminants within the area. Particular attention shall be taken to
assure that no contamination results when starting and stopping the
exhaust system. The arrangement of the equipment shall be such that
the exhaust current shall not move through other operations, causing
a potential for contamination. The exhausted air shall be.filtered or
otherwise treated if there is a potential for re-entry. .

(k) Production machines and equipment shall be operated in a
manner appropriate with their mechanical capability to produce products
in compliance with predetermined standards. .

(1) Production machines and equipment used in the -manufac-
turing process, regardless of the stage of manufacture, ‘shall bear, by
securely attached label or other suitable means, the name of the mater-
ial being produced stage of processing where applicable and the lot
number. - . R
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5. PRODUCT CONTROL STANDARDS (Cont’d) .

5.4.1.2 COMPLIANCE WITH EACH OF THE FOLLOWING
SHALL BE REQUIRED: (Cont'd)

(m) All containers of raw materials, intermediates, and
finished products shall bear markings which clearly identify.4he con-
tents by name of the.material (or other identification),. stage of pro-
“eessing where applicable, and the lot number.

{(n) During all operations, materials shall be capable of
positive identification by name of product, stage of processing lhere
applicadble, and lot number. For example, the pans of granulation mater-
ial in or out of drying ovens; the material being processed in tablet-
ing machines, capsule machifies, mixing vats, ampuling apparatus,
filling machines, coating pans, etc., shall be marked with the name of
product, stage of processing where applicable, and lot number.

{o) Records shall be maintained for each machine and equip~-
ment required to be numbered as per Par. 4.3.1.E. The records shall
reveal the sequence of products manufactured with the machine or equip-
ment, and the products manufactured concurrently in the same
production area.

5.4.2 Manufacture by cutomation or continuous process

Control of manuf'acture by automatic mechanical or electronic
equipment or continuous process shall be considered acceptable, provid-
ing that the system and procedures are scientifically sound and consist-
ently produce material in compliance with predetermined in-process and
end item specifications. The automatic and continuous process systems
shall:

(a) Be capable of consistently reproducing its operations in
a uniform and accurate manner.

(b) Be sufficiently durable for the designated period of
continuous operation.

(c) Have adequate control instrumentation with accurate,
sensitive, and automatic sensing and recording mechanisms reflecting
all critical points of manufacture. -Such built-in devices shall be
capable of detecting departures from designated standards.

(d) Be capable of recording, by meters or other instrumenta-
tion, the quantitiés of raw materials or 1ntermedjates entering into
the manufacture.

(e) Have control recording charts (automatic or manual)
which are maintained as a permanent record and are¢ annotated to re-
flect the lot number of the final product. The charts shall record
such characieristics as: temporature, pressure, vacuum, relative
humidity, pH, color, rate of reaction, final yield, etc. - -

(f) Be fully described in maintenance manual which, in
addition to the operations and mechani, shall include: - ;

[ N Sy 1 s A b T
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{2) Frequency of checkdng or replacing parts.

(g) Method for determining accuracy and sensitivity of
instruments and mechanism, and frequency of such examinations.
See Par. 5.4.4.1.F for In-Process Controls.
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5. PRODUCT CONTROL STANDARDS (Cont'd)

5.4.3 Preparation of containers for packaging (filling)

Prior to filling, containers shall be handled in accordance
with specific method prescribed for each type of product. A system
shall be established whereby the effectiveness of each method is
periodically tested, and test results reviewed, evaluated,

. and .
Nag maintained

'5.4.3.1 CONTAINERS FOR PARENTERALS

(dT Containers (ampuls, vials, bottles, tubes, etc.) shall
be cleaned and-treated by a method effective in destroying micro-
organisms and pyrogens. One acceptable method is the washing of
containers, rinsing with pyrogen-free distilled or delonized water, and
drying et 260°C with dry heat for 2 consecutive hours.

(%) Rubber closures shall be washed, thoroughly rinsed with
distilled or deionized water, and autoclaved at 121°C for 15 to 20
minutes, and dried when moisture can adversely affect the product
Rubber closurés shall be adequaliely protecied againsi contaminali
until used.

(¢) Sterilized ampuls, vials, bottles, tubes, etc., for
parenterals shall be held in hermetically sealed sterile contalners
to maintain sterility until used for filling. If the contalners ere
not hermetically sealed, they shall be stored under conditions equiv-~
alent to the filling room for parenterals. When stored in containers
that are not hermetically sealed, ampuls, vials, bottles, and tubes,
shall be used as soon as possible but not more than 48 hours later

without resterilizing.

5.4.3.2 CONTAINERS FOR OPHTHAIMIC LIQUIDS

Containers for ophthalmic liquids shall be adequately washed
and rinsed with distilled or delonized water. Glass bottles shall be
dried by heat; plastic bottles shall be dried by heat or drained. Con-
tainers and appendages used for ophthalmic liquids shall be sterile.

.
on

5.4.3.3 CONTAINERS FOR TABLETS, CAPSULES, PILLS, TROCHES,
AND SIMILAR DOSAGE FORMS AND DRY POWDERS

Containers for tablets, capsules, pills, troches, etc., and
dry powder shall be cleaned by blowing out with dry, filtered air or
by suction. Powder jars having & particularly wide mouth may be
inverted and tapped. -

5.4.3.4 OINTMENT TUBES

Ointment tubes shall be c¢leaned by blowing out with dry,
fijtered air. Ointment tubes used for ophthalmic products shall be
specially treated, such as by sterilization, supersonic treatment, or
other suitable means, to assure adequately clean tubes.

-
-
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5. PRODUCT CONTROL STANDARDS (Cont'd)
5.4.3.5 OINTMENT JARS

[y . = hae Alan an

Ointment jars shall be cleane

filtered air or wiped with a clean chamol

5.4.3.6 CANS, DRUMS, CARTONS, AND CANISTERS

Cans, drums, cartons, and canisters shall be cleaned by
blowing out with dry, filtered air or by suction, or shall be
inverted and tapped.

-

5.4.4 in-process controls

In-process controls are a means of checking and maintsining
quality durieg manufdcture. It is required that all Quality Control
checks during manufacture be accomplished precisely as delineated in
written procedures and instructions. Such procedures and instructions
for in-process controls shall be in accordance with sound scientific
principles and good pharmaceutical manufacturing practices.

Records of in-process control testing shall be retained as

an integral part of the manufacture of the product. In-process control

testing may include simple, rapid tests performed manually or by instru-

mentation, visual examinations, measurements, etec., accomplished during

the manufacturing processes.

5.4.4.1 GENERAL REQUIREMENTS FOR IN-PROCESS CONTROLS

General requirements for in-process controls shall include
the following:
A. All raw materials and intermediates shall be maintained

or stored at temperatures and under conditions which will maintain the

identity and integrity of the product. Those raw materials and inter-
mediates requiring special storage conditions, such as refrigeration,
freezing, or warm room, shall be stored under those conditions. Suit-
able temperature recording devices shall be employed, or temperature
readings shall be recorded on a regular routine basis.

B. Bulk material (tablets, capsules, etc.) awaiting packag-
ing, and packaged material awaiting Quality Control approval or FDA
certification certificate or NIH approval, shall be maintained in a

*Hold" status until released. Containers shall be appropriately marked

to identify the material and to prevent its premature release.

C. Material awaiting further processing shall be maintained
in a "Hold" status. Containers shall be appropriately marked for
identity of material and stage of processing.

D. In-process testing shall be performed on representative
samples selected at predetermined intervals during the mnnufacturing

and packaging operations. The frequency of in-process sampling control
testing and examination shall be predicated upon the experience devel-

oped by the company in the manufacture of the particular product.

Significant revisions in the conditions and procedures of manufacture

shall ‘result in more frequent in-process control sampling, testing,
and examination until uniformity and reproducibility of the product

31
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5. PRODUCT CONTROL STANDARDS (Cont’'d)

5.4.4.1 GENERAL REQUIREMENTS FOR IN-PROCESS CONTROLS (Cont'd)

E. A downtime period shall be allocated after completion of
each manufacturing operation, during which time all residues, debris,
containers, labels, labelings, cartons, and all other materials remain-
ing from the previous product shall be removed from the area. Machines
and equipment, and nearby surroundings, shall be thoroughly and appro-
priately cleaned in order to avoid a potential for mixups &and cross-
contemination. The cleaning procedures shall be delineated and shall
include the cIeaning agents employed as applicable. Prior to using the
machines or equipment for subsequent production, a Qualified Profes-
sional Person shall examine. and approve the conditfon of the machines,
equipment, and area. Records shall be maintained including the date .

and identification of the person giving approval.

F. During manufacture by automation or continuous process,
sampling shall be accomplished at critical stages of production, and
such samples shall be tested for compliance with applicable standards.
Records, charts, gages, and instruments shall be examined by Qualified
Professional Personnel on a predetermined basis to determine compliance
with designated standards. Batch~-Production records, appropriately mod-
ified to represent the automation or continuous system, shall be main-
tained. Such records shall be reviewed and approved by Quality Control.

G. Glassware and other equipment used in preparing and filling
parenterals, and those parts of the filling machine coming in contact
with the parenterals, shall be cleaned and treated by a method ef-
fective in destroying micro-organisms and pyrogens. One acceptable
method is the washing of the glassware, parts and equipment; rinsing
with pyrogen-free distilled or deionized water; and drying at 260°C
with dry heat for 2 consecutive hours. The glassware and machine parts
shall be protected from contamination while awaiting use.

H. Glassware and other equipment used in preparing and fill-
ing sterile ophthalmic liquids and other non-parenteral sterile prod-
ucts, and those parts of the machine coming in contact with the ster-
1le product, shall be cleaned and sterilized. One acceptable method is

the washing of the glassware, equipment and parts; rinsing with dis-.
tilled or deionized water; and autoclaving at 121°C for 15 to 20
minutes. The glassware and machine pafts shall'be protected from con-
tamination while ‘awalting use. .

5.4.4.2 SPECIAL REQUIREMENTS FOR IN-PROCESS CONTROLS

In-procesé testing required herein shall apply to each lot
of material produced on each machine (tableting, filling,  encapsulat-
ing, etc.). All-in-process test results shall ‘-be recorded and .made

part of the Batch-Production Records.
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JIREMENTS FOR IN-PROCESS CONTROLS {Cont'd)
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- In-process testing shall be performed on representative
samples selected at predetermined -intervals during the manufacturing .
~.-and packaging operations. The samples shall be tested for those charac-
teristics that are an index of purity, quality and strength; and ac-
curacy, uniformity, and homogeneity. The extent of in-process control
testing and examination shall be predicated upon the statistical rec-
ords, developed by the company in the manufacture of the particular
product with the equipment employed.. The frequency and size of sampling

shall be such as to sssure, to a 95 per cent confidence level, that

material being produced is in compliance with specification require-
ments. Significant revisions in the conditions and procedures of manu-
facture shall result in more frequent in-process control testing and
examination until compliance with above requirements 1s assured.

In-process testing and examination shall be performed for
appropriate characteristics. Appendix I exemplifies the use of a chart
for recording in-process test results during the manufacture of com
pressed tablets. It gives the operator and supervisor a rapld and
accurate means of determining the progress and trends for the particu-
lar characteristics during production. This technique can be adapted
for the recording of in-process test results during manufacture of
most drug products.

A. In-process testing and examination of parenterals and
other sterile products:

N (1) Bulk solutions shall be checked for pH, color,
clarity, completeness of solution, extraneous material, and other
characteristics before filling.

{2) The volumes of liquid in final containers shall
be checked.

(3) The weights of sterile powders for injection shall
be checked.

(4) Products not subjected to terminal sterilization
‘shall be sampled for sterility testing at predetermined intervals, in
accordance with written procedures, so as to represent the total fill-
ing operation. Those samples, reflecting the aseptic filling of the
final containers, shall be tested for sterility in accordance with the
methods and procedures of the USP/NF, or NIH for products under NIH
control.

(a) When more than one filling machine is-used in the
filling of one batch, samples shall be drawn from each filling machine
and shall be marked to identify the filling machine. ™~

(b) When one batch 1s filled in a continuous filling
operation and there are no changes in equipment or procedure, sterility
testing shall be performed on samples drawn from each filling device of
the batch during each worlkdng shift. When filling period is disrupted,
samples shall be taken for each uninterrupted portion.

33
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5. PRODUCT CONTROL STANDARDS (Cont'd)

5.4.4.2 SPECIAL REQUIREMENTS FOR IN-PROCESS CONTROLS (Cont'd)
(5) Products subjected to terminal sterilfization shall be

sampled for sterility. Such samples shall be representative of all

layers of the sterilizer load or sterilization apparatus. Sterllity
testing shall be in accordance with the methods and procedures of the
'/NF,.or NIH for products under NIH control.

(6) Flame-sealed ampuls shall be effectively tested for
leakage. If tdrminal sterilization is employed, the test for leakage
shall be performed after the sterilization procedure. Acceptable
methods for testing flame-sealed ampuls for lcakege are contained in
Appendix II.

{(7) Parenterals shall be individually subjected to visual
and physical (ocular or suitable mechanical device) examination for
color, c¢larity, particulation, and container and closure defects.
Parenterals subjected to terminal sterilization shall be inspected
after the sterilization procedure. All parenterals falling to meet the
requirements for color, clarity, absence of particulation, and suita-
bility of container and closure shall be rejected.

(8) Sterilization indicators shall be placed in each tray
or shelf of each sterilizer load. These indicators shall be identified
and examined after the sterilization process to establish that the
necessary indicator change occured.

(9) In intermittent sterilization procedures, complete
records shall be maintained of the sterilization conditions employed,

such ac tommeratures. duration of exnosure and intervals.
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(10) In lyophilization procedures, temperature and vacuum
controls shall be maintained at the freezing stage and at the drying
stage. Filtered inert gas or "sterile® dry air shall be used when re-
leasing the vacuum in the final stage of drying. The containers shall
be handled and sealed in a manner to avoid the potential for contanm-
ination.

B. In-process testing and examination of tablets, capsules,
and pills;

(1) Uncoated tablets, capsules, and pills from each lot
shall be tested for compliance with applicable weight requirements
by drawing samples from each machine at regular intervals. Samples
shall be obtained from each platform of multiple.stage machines. In

adAdtdan tha weioht tast chall he norfaormed nromntlvy after machine

AL L AWy WA fragaiv WO R LiWaa T s wdaiais RS ‘-.ur - g LYer L Bt - L

adjustment. ‘

(2) Prior to coating, the uncoated tablets and pills
shall be tested to determine compliance with weight variation
requirements.

(3) Tablets, capsules, and pills shall be tested for com-
pliance with disintegration time, and dissolution time when 1nc1uded
as a specification requirement. ..

L)
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5. PRODUCT CONTROL STANDARDS (Cont'd)

5.4.4.2 SPECIAL REQUIREMENTS FOR IN-PROCESS CONTROLS (Cont'd)

(4) Coated tablets, capsules, and pills from each
codating pan shall bé tésted for disintegration time, and dissolution
time when included as a specification requirement.

{(5) Soluble tablets shall be tested for'compliance
with applicable solubility time.

(8) Compressed tablets shall be tested for hardness at
regular intervals during tableting.

(7) Ungoated tablets and tablet cores, prior to coating,
shall be visually examined for defects on a statistical sampling basis.
Approval of the lot shall be predicated upon compliance with a pre-
determined acceptable quality level.

(8) Coated tablets, capsules, and pills shall be visually
examined for defects by inspection on a moving belt, or other equally
suitable means. Defective tablets, capsules, and pills shall be
removed prior to packaging.

(9) Representative samples of containers of tablets,
capsules, and pills shall be randomly selected during the filling
operation. The finished containers shall be. examined for tightness of
closures. The contents shall be counted and visually examined for
defects, including extraneous material, and the results compared
against established limits to determine compliance with the

regquirements.
C. In process testing and examination of ointments and creams

{1) Ointments and creams shall be checked for color, con-
sistency, uniformity, homogeneity, and extraneous material during
manufacture.

{2) Particle size determinations shall be made when
appropriate. Particle size in the ointment or cream shall be within
predetermined standards.

(3) Finished jars and tubes shall be examined for tight-
ness of closures or leakage.

(4) Finished jars and tubes shall be taken from the fill-
ing line at predetermined intervals and tested. for net weight, or auto-
matic rejection system (for weight) may be employed.

D. In-process testing and c¢xamination of suppositories

{1) Suppositories shall be checked for appearance, uni-
formity, homogeneity, and extraneocus material during manufacture.

(2) Sizes and weights of supﬁositories.shall'be checked-a\\_

to assure compliance with specification requirements.

as

“~



Downloaded from http://www.everyspec.com

5. PRODUCT CONTROL STANDARDS (Cont'd)

5.4.4.2 SPECIAL REQUIREMENTS FOR IN-PROCESS CONTROLS (Cont'd}

E. In-process testing and examination of liquids:
(1) -Liquid products (solutions, suspensions, emulsions,
\\\\\ etc.) shall be checked for uniformity, homogeneity, clarity of solution
(when applicahle), and extrancous material during manufacture.

- .(2) Finished containers shall be taken from the filling
line at predetermined intervals and tested for net volume/weight.

(3) Finished concainers shall be examined for tightness
of closures or leaknge.

F. In-process testing and examination of powders

Finished containers shall be taken from -the filling line
at predetermined intervals and checked for appearance, uniformity,
extraneous material, and net weight.

G. In-process testing and examination of lozenges, troches,
and similar dosage forms

(1) 'Lozenges, troches, and similar dosage forms shall be
tested for compliance with weight requirements, appearance, and uni-
formity at predetermined intervals during manufacture.

{(2) The finished containers shall be examined for tight-
ness of closures.

(3) Representative samples of containers of lozenges,
troches, and similar dosege forms shall be randomly selected during
the filling operation. The contents shall be counted and visually ex-
amined for defects on a statistical basis.

5.4.5 finished product inspection

Visual, on-Yine, or other suitable inspection shall be made
of the finished products to insure:

{(a) The acceptability of the immediate containers and
closures

(b) The identity and adherence of labels and presence of
required inserts, cartons, and other labeling

(¢) The absence of physical defects

5.5 END PRODUCT TESTING, EXAMINATION, AND RELEASE

5.5.1 Representative samples from each lot shall be tested and
examined as required in the applicable specification. Specifications
for official products shall comply with the official compendla and
company standards. Specifications for non-official products shall in-
clude standards for quality, purity, and sirength. In those instances
when the testing is performed on drugs prior to filling into final con-
tainers, additional testing or examination shall be performed on fin-

_____________ bhorn Plevdimhidme Aarvvanaddaan

ished proaucc to saf egua.ru agcunst. any error in the finishing operation.
Samples of each lot of the finished products shall be selected

on & random basis and examined for defects, in accordance with a sutt-

able inspection plan which delineates a classification of defects and

an acceptable quality level.
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5. PRODUCT CONTROL STANDARDS (Cont'd)

5.5.2 No lot shall be released for marketing prior to examination
of production records, data obtained from in-process and end item test-
ing ‘and exaiminations; and inspection- for signs of visual defects. Re-
~..lease of the lot shall be made by authorized Qualified Professional
Personnel in Quality Control.

5.5.3 Each lot of finished product (other than penicillin items)

is tested for penicillin content if the company.handles penicillin in
the same plant. Material contalning more than the allowable penicillin.
is rejected. .-

5.6 . STORAGE OF FINISHED PRODUCTS - :

Finished products shall be stored or warechoused at tempera-
ture ranges and under conditions stated on the labels or required for
the item. . .
Finished products awaiting Quality Control approval shall be
marked to reflect this status, and shall not be commingled with ap-
proved material. Regular retesting shall be performed when material
which is subfect to deterioration is not shipped within a reasonable
period.

Those products requiring special storage conditions, such as
refrigeration, freezing, humidity control, or warm room, shall be
stored under those conditions. Suitable temperature/humidlty recording
devices shall be employed, or temperature readings shall be recorded
on a routine basis.

5.7 SHIPPING OF FINISHED PRODUCTS

Finished products shall be released from storage to the
shipping area which shall be of suitable size for the volume and fre-
quency of material shipped. Finished products shall not be commingle
with receiving materials.

5.8 DISIRIBUTION OF PRODUCTS

Perpetual inventory records shall be mainteined of the dis-
tribution of each lot of drugs, in a manner that will facilitate its
recall if necessary. Such records shall be retained for at least 2
years after distribution has been completed or 1 year after expiration
date, whichever is sooner. - )

5.9 RETENTION SAHPLES

Retention samples of at least two rinlshed labeled products
shall be retained from each lot for at least 2 years after distribution
or, for dated products, for 1 year after the expiration date. The re-
tention samples shall include a guantity of representative material of
each lot sufficient for at least two completed analyses, except for
sterility testing. Retention samples shall be stored within the tem-
perature range and under conditions stated on the labels or required
for the item. If no special storage conditions are applicable, the
material shall be stored between 50° and 80°F.

37
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6. QUALITY CONTROL TESTING LABORATORY

6.1 CONPANY LABORAIORY

Company shall have a Quality Control Laboratory 'to perform
the required testing or it shall employ a commercial laboratory to aug-
ment its testing capability or capacity. As a minimum a company lab-
aratory shall be capable of performing in-process controls and exami-

\§5h\:ation for Classification of Defects.

L . The company laboratory shall be directed by the Laboratory
Head (see Par. 3.3.4). The Laboratory shall be independent of pro-
duction-management. It shall comply with each of the following
requirements. -._

6.1.1 facltlities and arrangement

T e —anar ataTV b - F1.% ] L - - = m
The Laboratory shall be of sultable size and construction

for the aperations performed. It shall be in good state of repair and
walled-off from the manufacturing areas. The arrangement of the Lab-
oratory shall eliminate confusion and crowding. The Laboratory shall
have adequate lighting end ventilation, and be clean and orderly.

The facilities shall include laboratory workbench, hot and
cold running water, and such utilities as necessary. Equipment for
washing glassware and other materials, and facilities for drying shall
be maintained.

§.1.1.1 The venting system shall exit to the outside of the building,
in order to prevent contamination of the manufecturing areas within
the building.

6.1.1.2 Safety devices, such as showers, blankets, first-aid kits,
fire extinguishers, etc., shall be available (or immediate use.

6.1.1.3 Special rooms requiring isolation, such as sterility testing
rooms, conditioning rooms, etc., shall be maintained in appropriate

Aanaratin noanddd
bl s R E L = bvnu‘ Uionsi

6.1.2 Personnel staffing

The Laboratory staff shall be of a size and technical com-
petence necessary for the testing performed. Supervision shall be main-
tained to the extent necessary, depending upon the education and ex-
perience of the personnel performing the tests, analyses, and examina-
tions. The-work performed shall be reviewed by the Laboratory ‘Head or
a Qualified Professional Person on the Laboratory-Staff.

6.1.3 Equipment and Supplies

Equipment shall be in good working order, suitable for the
intended testing and analyses. Sufficient supplies of chemicals, re-
agents, glassware, apparatus, etc. shall be maintained. Distilled or
deionized water shall be available 1in sufficlent quantity.

a8
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6. QUALITY CONTROL TESTING LABORATORY (Cont'd)

6.1.4 Testing methods and procedures

The testing methods and procedures, and the technigues em-
ployed shall be in ‘accordance with good analytical practices designed
to give accurate and reproducible results.

The accuracy, sensitivity, and reproducibility of company-
developed tests shall be established and documented.

Methods and procedures employed shall be obtained from
technical publications, or maintained by the company in the form
of written procedures. .

6.1.5 Calibration and standardization
' See Par. 7.7.

6.1.6 Laboratory log

Records shall be maintained of samples, quantities, lot
number, and date received.

6.1.7 Test records
Test record shall include:

{a} Name and lot number of product.

(b) All test results and methods of analyses; methods of
analyses may be reported by reference.

(c) Permitted tolerances and limits.

(d) Endorsement of individual obtaining sample.

(e) Calculations; (NOTE: Permanent records shall be main-
tained of weights, volumetric titrations, calculations, and all raw
data which -can be similarly recorded.)

() Date and identification of person(s) performing
the tests.

(g) Statement of compliance or noncompliance.

{h) Approval, release, or rejection by the Laboratory

Heed or designated Qualified Professional Persons on the Laboratory
Staff. .
(1) When .animals are used in testing products, the
animals shall be identified and records maintained as to date,
use, and time.

6.1.8 Library .

A library of books and periodicals shall be maintained. It
shall contain at least the following: The latest USP and NF with all
interim revisions and supplements, and a compilation of chemical and
pharmaceutical publications necessary for the testing performed. The
location of the publications need not be limited to the laboratory

proper. -
6.2 CONNERCIAL LABORATORIES

Commercial laboratories may be used to augment the testing
capability or capacity of the company laboratory.
39
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6. OUALITY CONTROL TESTING LABORATORY (Conct’d)

6§.2.1 Commercial laboratories shall comply with the requirements
for a company laboratory.

6.2.2 The test reporis submitted by the commercial laboratory
shall fnclude:

~ {1) Name and lot number of product.

TR {(2) Name of manufacturer of product.

. (3) Test results and methods of analyses may be reported by
reference. Actual calculations ‘shall be included in the report or
retained in work books as part of a permanent file.

{4) Required standards and limits.

(6) Reference to the purchase description or specification
applicable to the item tested. '

(6) Statement of compliance or noncompliance.

(7) Date and signature of the Commercial Laboratory Head
or designated Qualified Professional Person.

6.2.3 The company's (manufacturer's) Laboratory Head or designated
Qualified Professional Person shall evaluate the report from the com-
mercial laboratory, and shall annotate approval or disapproval.

6.3 ANIHAL ROQMS
Animal Rooms shall be in a separated, walled-off area.

Anima! room facilities

,
nimal room fa e.
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.1 HOUSING

Housing facilities shall be structurally sound and shall be
maintained in good repair to protect the animals from injury. The sur-
faces of the rooms shall be substantially impervious to moisture and
readily sanitized.

6.3.1.2 WATER

Adequate potable water shall be available to the animals.
ring receptacles shall be placed so that when splashed out, the

to
water does not mix with food or excreta. Watering receptacles shall
be kept clean and shall be sanitized at regular intervals.

6.3 1.3 STORAGE

Supplies of food and bedding shall be stored in fncilities
which adequately protect such supplies against infestation or contami-
nation by vermin. Perishable supplies requiring réfrigeration shall
be rerrigerated. -

6.3.1.4 WASTE DISPOSAL

Provision shall be made for the removal and: disposal of
animal and food wastes, bedding, dead animals, and debris. Disposal
facflities shall be provided and suitably operated to minimize vermin
1nfestation, odors, and disease hazards
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6. QUALITY CONTROL TESTING LABORATORY (Cont'd)

6.3.1.5 WASHROOMS AND SINKS )
Facilit® s, such as washrooms, basins, or sinks, shall be
provided to maintaiq cleanliness.
6.3.1.6 TEMPERATURE CONTROL
Temperature shall be controlled, as necessary, within dppro-
ate ranges.
1.7  VENTILATION

Adequate ventilation shall be provided by means of
windows, vents, air .conditioning, etc., in order to minimize drafts,
odors, and moisture condensation.

—
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6.3.1.8 LIGHTING
Ample 11ght by
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5.3.1.9 DRAINAGE

A suitable method shall be provided to rapidly eliminate
excess water. When drains are used, they shall be properly constructed
and kept in good repair to avoid foul odors . therefrom. When closed
drainage systems are used, they shall be equipped with traps and
properly installed to prevent any bachkup of sewage into the room.

6.3.2 Sanitation

Rooms, cages, and hard-surfaced pens or runs shall be kept
clean, and adequately sanitized at regular intervals. Several methods
of sanitizing are:

(a) Wash with hot water (180°F) and soap or detergent.

{b) Wash all soiled surfaces with a detergent solution
followed by a safe and effective disinfectant.

(c) Clean all soiled surfaces with live steam.

Pens or runs using gravel, sand, or dirt shall be sanitized -
by removing the soiled gravel, sand, or dirt and replacing it as
necessary. )

Premises shall be free of accumilations -of trash.:

§.3.2.1 PEST CONTROL .

An effective program for the control of 1nseccs and pests
shall be established and maintained. ~

6.3.3 Employeas

A e
A sufficient ﬁ“a"‘ubel [+ mplﬁ}ces Snéii

tain the prescribed leve re. Animal rooms shall be under the
supervision of a caretaker who has adequate experience in the care
of animals.
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7. OPERATIONAL STANDARDS

7.1 WRITTEN PROCEDURES

Written procedures shail be established, maintained, and
applied for the operations performed. Written procedures shall cover,
but are not limited to, receipt of raw materials through all phases .
of manufacture, quality control, packaging, and packing; inspection

\H\through final release of the material; care and cleaning of equipment

“Jand facilities; and plant maintenance and sanitation. Operating units
shall maintain, in their possession, written procedures applicable to
their functions.

7.2 TEST PROCEDURES

Test procedures, as conducted by the company for officlal
and non-official drugs, shall yield accurate and reproducible results,
as demonstrated by company data.

7.3 PREPARATION OF RECORDS

7.3.1 Preparation of records

Records shall be prepared concurrently with the performance
of each step of manufacture, quality control, maintenance, sanitation,
etec., in accordance with the requirements of the written procedures
and this document. Records of tests and inspections shall include the
number of semples, the nature and number of observatlons made, the
number and type of deficiencies found, the quantities approved and re-
viewed, and the nature of corrective action taken, as appropriate. Rec-
ords from recording devices shall also be retained. The records shall
be legible and permanent. They shall identify the dates and persons
performing and supervising the operations (as required herein). The
records shall be sufficiently detailed and accurate to allow retracing
of each step in the history of the products.

7.3.2 Sterilization records

Records shall be maintained of sterilization operations, in-
cluding the mode of sterilization, date, duration, temperature, and
other conditions relating to sterilization of equipment and materials
used in the processing of products. The sterilization records shall

be developed by means of automatic recording devices, or by other
means which give equivalent assurance of the accuracy and reliability
of the sterilization. These sterilization records shall be maintained

in a manner that permits identification of the lot.

7.4 RETENTION OF RECORDS -

Records required in subparagraphs 7.3.1 and 7.3.2 above
shall be retained from each lot for at least § years after manufacture,
or, for dated products, for 1 year after expiration date.
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7. OPERATIONAL STANDARDS (Cont'd)

7.5 LOT NUNBER AND LOT NUHBERING SYSTEM

/7.5.1 Lot muomber

Lot (batch or control) number shall be a mumber (or other
designation) assigned to a single, uniform, and homogeneous quantity
of a product from one formulation which has received entirely the same
processing and treatment. The lot number of products manufactured by
- automation or continuous process shall represent a unit of time and/or
quantity. During such manufacture the product shall continue to be
produced within a manner that shall assure uniformity of product. The
complete history of the product shall be traceable by reference to
the lot number.

7.5.2 Lot numbering system
A lot numbering system shall be cmployed which reveals, for

___________ 4w

each lot of finished products, ready access to all information required
in establishing the integrity of the lot. Relabeled or repackaged
products shall also be subjected to a lot numbering system which re-
veals product history.

b B

7.6 INSPEC
7.6.1 inspection of labels aend labeling

Printed supplies such as labels, brochures, inserts, labeled
cartons, etc., shall be inspected by a Qualified Professional Person
for comparison to a standard copy of the text. The printed supplies
shall be further inspected for compliance with specifications for type
and grade of paper stock, quality of printing, workmanship, and dimen-
sional tolerances when applicable.

The correctness of lot numbers shall be checked by a
Qualified Professional Person.

7.6.2 Controls of labels and labeling
Written procedures shall be established, maintained, and

applied for the control of printed supplies such as iabels, brochures,
inserts, labeled cartons, etc. Procedures and controls of labels and
labeling shall be under the supervision of a Qualified Professional
Person and shall include:

{(a) Receipt, review, and proof reading prior to release
to inventory.

(b) Storage of labels and labeling material in a manner
that avoids mixups. Each label representing different product strength,
or potency or dosage form, and related labeling shall be stored in sepa-
rate compartments and sufitebly identified. —

.

-

(¢) Perpetual inventory records including the date, quantity, ~
and identity of person issuing the materials and quantity returned.
Access to label and labeling storage area shall be restricted to
designated persons.

(d) Disposition of unused and waste labeling.
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OPERATIONAL STANDARDS (Cont'd)

7.0.2 Controls of tabels and (abeling (Cont'd/
{c) Obsolete and outdated labels and labeling shall
be destroyed.

{f} Actions to be taken when disere

the limits designated in company procedures. Discrepancies shall be

resolved with the approval and consent of Quality Control Director

. before distribution of the lot in question. All discrepancles shall
“be fully described on the Batch-Production Record end criteria for

action explained.

(g) Inventory records and accountability of containers which
are labeled pridr.to receipt, and containers which are labeled by
printing applied directly on the containers.

pancics in labeling exceed

7.7 CALIBRATION AND STANDARDIZATION

Instruments, apparatus, gages, and recording devices shall
be calibrated at predetermined intervals in accordance with good scien-
tific practices and instructions from the.manufacturers. Balances and
scales, and weights for these, shall be calibrated at least every year.
Calibrated thermometers shall be employed for precise temperature
weasurements.

Rach operator shall be instructed to watch for possible mal-
functions of balances, scales, ctc. When malfunction exists, the bal-
ance, scale, etc., shall not be used until repaired. Appropriate
records or tags shall be maintained to show date of last calibration
and identification of person or company performing the calibration.

Calibrations shall be performed by an cutside organization
qualified to perform such work, or may be accomplished by company
employees who are specifically trained and proficient at such assign-
wents. The calibration equipment shall be traceable to the National
Bureau of Standards when applicable.

Volumetric solutions used in analyses shall be re-calibrated

at least every six months.

7.8 DISPOSITION OF REJECTED NATERIAL

Rejected material shall be disposed of or reworked in accord-
ance with written procedures. These procedures shall include but are
not limited to the following: '

(a) For raw materials, the rejected items shall remain in
a quarantine area and the contalners shall be clearly marked to show
they are rejected. These raw materials shall be either destroyed, re-
worked, or returned to the vendor. Records shall bé maintained to show

the dis:mqit‘lnn_ rp'nrlrina or return of the - raw materials.

(b) Fbr intermediates and finished products, the refjected
items shall be immediately impounded, clearly marked to show they are
rejected, and maintained in a segregated area, preferably under lock
and key. The rejected materials shall be either disposed of or reworked.
Approval of reworking material shall be given only by the Quality
Control Director. Records shall be maintained to show the disposition
of the rejected material. ) T
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7. OPERATIONAL STANDARDS (Cont'd)

7.9 PRODUCT COMPLAINTS

All product complaint reports concerning quality of material
shall be retained for at least § years. The information shall contain
the full history of the complaint, including the nature of the com-
pPlaint, the quantities and lot numbers of the material involved, and
the dates the complaints were reported. All such complaints shall be
reported 88 required, investigated to a sound-scientific conclusion,
and the results shall be filed. Records avallable to the procuring
activity may be limited to: complaints involving quality control or
housekeeping received during the prior year; and complaints dealing
with the 1tem under _procurement.

7.10 ~ RETURNED GOODS

All returned goods, regardless of reason, shall be impounded
to prevent 1ntegratlon with other material. No such material shall be
released without approval by Quality Control. Records shall be main-
tained of quantity and date received and actual disposition of the

product.

7.11 STABILITY OF FINISHED PRODUCT

Data shall be developed for finished drug products showing
stability test results which shall be scientifically determined to be
reliable and specific. Such data shall demonstrate the stability of
the product and the immediate container and closure, as required in

| o P uue e
Par. 5.2, by:

(a) Storage as stated in the labeling

(b) A combination of accelerated aging and storage under
rconditions stated in the lebeling

The data shall substantiate the shelf-life or expiration
date, as required by the procuring activity and shall also include
and substantlate conditions of storage, and any preparation for use
which is prepared at the time of dispensing.

15
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8. QUALITY EVALUATION PROGRAM
(SELF-INSPECTION PROGRAM)

An effective Quality Evaluation Program shall be planned,
developed, and established in consonance with the company's opera-
tions. The program, representing & self-inspection concept, shall
insure adequate guality throughout all phases of manufacture, quality
control, and handling of materials and products by demonstrating com-

~X_pliance with all applicable requircments.

Management shall regularly review the status and adequacy
of the company operations. Such review shall include but not be limited
to the evaluation of procedures, processes, methods, controls, and
operations in order to determine cpplicability, currentness, accuracy,
and effectiveness of the procedures and company operations.

The Quality Evaluation Program shall detect promptly and
correct assignable conditions adverse to quality. Corrective action
shall extend to all operations and shall be responsive to data developed
by the company, and products and product complaints forwarded from
users. Corrective action shall include as a minimum:

(a) Analysis of data and exemination of product scrapped or
reworked to determine extent and causes

(b) Analysis of trends in processes or performance of work
to prevent nonconforming product

(¢) Introduction of required improvements and corrections,
and initial review of the adequacy of such measures and monitoring of
the effectiveness of correction action taken
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9. PLANT MAINTENANCE AND SANITATION
9.1 PROCEDURES

Plant maintenance and sanitation procedures shall be-estab-
lished (written) and enforced for maintenance and sanitation of plant
and equipment. These procedures shall cover all areas and operations

~. _of the plant. They shall: delineate methods for assuring adequate

cleanliness or asepsis; designate specific areas, cleaning intervals,

cleaning periods, and equipment and materials used; and include neces-
sary provisions for preventing the potential for contamination of ma-

terial, equipment, or arees. )

9.2 PLANT CONDI TIONS ~
Plant conditions shall comply with the following:

(a) The plant shall be in good state of repair, being orderly,

clean, well lighted, well ventilated, and free from insects, ro-
dents, pests, vermin, dampness, mustiness, foreign odor, contamination,
dirt, filth, and any refuse not in containers provided for the purpose.

(b) There shall be no excessive vibration in the floor when
equipment is in use. Excessive vibration may result in stratification
of bulk powders, disturbance of scales, balances, and delicate instru-
ments or apparatus, etc.

(c) All vents, drains, and openings shall be protected to
prevent entrance of rodents or other pests.

(d) All drains shall be equipped with traps and constructed
to insure proper drainege, elimination of odors, and prevent clogging
and back-siphonage. Drains shall be covered in sterile, aseptic and
other eritical areas.

(e) All outside windows in the menufacturing areas shall be
screened to prevent the entrance of flies and other insects, unless
permanently closed. Air-conditioned areas need not be screened, pro-
viding windows are not opened and doors are kept closed except for
entrance and exit.

(f} Toilet, Dressing Room, and Handwashing Facilities

Toilet, dressing room, and handwashing facilities shall be
provided near working areas and shall be kept clean and in good repair.
The toilet room shall not-open directly into any manufacturing area
except through an enclased vestibule or passageway. All toilet room
doors shall be self-closing. The toilet room shall be well lighted,
and ventilated to the outside. Convenient handwashing facilities shall
be provided, including hot and cold running water, soap, and single-
service towels or blower-type hand dryers.

(g} There shall be a water supply with adequate pressure.
which shall meet all requirements for potable water. Sanitary water
fountains used to supply drinking water shall be in good working order
and conveniently located. Non-potable water shall be restricted to
closed systems such as cooling jackets, condensers, etc. All outlets
and pipelines shall be marked to show the water is non-potable. There
shall be no cross-connecting between potable and non-potable water.
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G. PLANT MAINTENANCE AND SANITATION (Cont'd)

9.2 PLANT CONDITIONS (Cont'd)

{h) Lunch Rooms

Facilities shall be maintained in a sanitary condition. Food
shall not be stored, prepared, or caten in the manufacturing arees or
where packaging materials are stored.

" (i) Extermination Program

x'\\‘ An extermination program shall be maintained for control of
“insects, rodents, and pest habitations. Periodic extermination shall
be conducted consistent with the particular negeds, of the various
areas. Exterm[hapion applications shall be made by professional exter-
minators or by & company employece(s) trained in extermination of in-
sects, rodents, and pests. It is of utmost importance that extremc pre-
cautionary measures be taken to prevent contamination of material and
equipment. Information regarding the rodenticides, insecticides, etc.,
shall be maintained for record purposes. Exterminating materials shall
be stored in.a separate, closed area, clearly identified for the
purpose.

.(J) Janitorial Service

Janitorial service shall be maintained daily to remove rub-
bish and waste, and keep the plant in a clean and orderly condition.
Cleaning operations shall be conducted in a manner to prevent the po-
tential for contamination of drug substances. Soiled cleaning rags and
uniforms shall be kept in closed containers until laundered.

(k) Trash, Waste, and Sewage Disposal

Adequate sewage and waste disposal facilities shall be
maintained.

(1) Exterior surroundings shall be free from fly-breeding
accumulations, mosquito-breeding accumulations, and rodent harborage.

(m) Animal Rooms - See Par. 6.3 for requirements.

(n) Floors shall be free from pools, slush, and materials
that can be tracked from one area to another.

(o} Where a mechanical ventilation system 1s used it shall
be designed.to prevent the potential for disseminating contaminants
fram one machine to another, one manufacturing area to another, and to
avoid conditions unfavorable to the safety of the product or personnel.
The air disseminated by forced.mechanical ventilation shall be filtered
if the air is distributed to an area where internal medications are
manufactured. The ventilation system shall have a capacity suitable for
the purpose employed. Alr ducts shall be cleaned according to estab-

Ml s pVSS LapfaTyeise stad RRL L 22222 AT I3

lished procedures and schedule. Filters shall be replaced regularly. The
ventilation system.shall be arranged so that outgoing air shall not be

admixed with incoming air.
{(p) Manufacturing areas, lahoratories, and passageways shall
ot he used for storage of raw materials, intermediates, finished prod- .

llUl‘ W WD WRLE & WS T RN B ey W AR et B A e e 221220

ucts, containers, or equipment. )
- {q) Dehumidifying agents may be used to prevent dampness ‘and
moistness.

{r} Special precautions shall be tnken when radioactive
used. Filtration of air and reduction in dust particles

=3
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motamdal n
are among the essential elements 1in such precautions.
418
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. PLANT MAINTENANCE AND SANITATION (Cont'd)

.3 EQUIPNENT, NACHINES, AND ACCESSORIES
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The condition of the equipment, mnchines, and accessories
shall comply with the following:

{(a) The equipment and machines shall be: -

(1) Adequate for the operations performed

{2) Properly located and constructed to
facilitate cleaning

(3) Arranged to cvoid the potential for contamination

{4) Operated and maintained as described by the manufac-
turers of the equipment.and machines

(5) Installed in a manner that eliminates excessive
vibration .
(b) Processing vessels, equipment, filtering and filling
apparatus, storage containers, and all machines, pumps, apparatus, and
accessory equipment (including pipes and tubes) used in manufacture
shall be:

(1) Designed and constructed to permit thorough cleaning
and inspection (when possible). Records of cleaning and inspection
shall be maintained.

{2) Cleaned promptly after use, or tagged to show that
cleaning is required. Uncleaned machines, equipment, etc. that may
represent a potential sgurce of contamination shall be covered to
avoid such potential for contamination.

{(3) Inspected before use to assure that there is no con-
taminating material in, on, or near the machines, equipment, ete.

{(4) Tanks, hoppers, pipes, outlets, and other portions
of 1iquid-fill and powder-rill equipment shall be cleaned (with the
aid of steam, special solvent, or other suitable methed) to remove
any residual material from previous operations. The equipment shall be
disassembled regularly to prevent the potential for contamination.

{(5) Stills, lines, and tanks holding Water for Injection
shall be routinely cleaned with detergent and steam or by equivalent
means at predetermined intervals. Simultaneously, pipes shall be dis-
assembled from tanks and stills, and similarly cleaned with detergent
and steam or by equivalent means. Records shall be maintained showing
dates of cleaning.

(6) Storage tanks holding the same raw material and
1lines and pumps, shall be cleaned at least annually and records
maintained.

(c) Hoppers shall be protected while machines, equipment,
etc. are in operation, in order to prevent the potential for con-
tamination.

(d) No utensils or containers (such as porcelain and ~.
crockery) shall be in contact with drugs or available for such use if .
they have chipped, cracked, or bare areas.
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9. PLANT MAINTENANCE AND SANITATION (Cont'd)
9.3 EQUIPHENT, HMACHIKES, AND ACCESSORIES (Cont'd)

{e) Reuse of drums, cartons, and other containers shall be
permitted only when cleaned and lined with unused paper bags or unused
polyethylene or equivalent liners. Those drums and other containers

‘w\‘ that can be washed do not require liners, provided the drums and other

~Xcontainers are thoroughly washed and thoroughly cleaned after use, and
inspected prior to reuse.

- (f)~When used for storage of drugs, freezers, refrigerators,
and warm rooms -shall be maintained at designated temperatures. Suit-
able temperature recording devices shall be employed, or temperature
readings shall be recorded on a regular routine basis. Freezers, re-
frigerators, and warm rooms shall not be used to store extraneous
material.

(g) Incubators shall be maintained at designated temperatures.
Suitable temperature recording devices shall be employed, or tempera-
ture reedings shall be recorded on a regular routine basis.

(h) Drying ovens shall be maintained at designated tempera-
tures. Suitable recording devices shall be employed, or temperature
readings shall be recorded on a regular routine basis. The interior of
the ovens, including the trays, racks, base, walls, doors, and other
surfaces, shall be cleaned after use. Forced air systems shall include
adequate filters which shall be routinely replaced or cleaned to pre-
vent the potential for contamination, in accordance with procedures and
schedules. The intake of air shall originate from an arca which is free
from odors, fumes, and dust or vapor contaminants. The exhaust shall be
released where it will not contaminate other products or be harmful to
persannel.

(1) Sterilizers and method of sterilization shall insure the
destruction of contaminating micro-organisms. The effectiveness of the
sterilization procedure shall be no less than that achieved by an at-
tained temperature of 121.5°C maintained for 20 minutes by saturated
steam, or by an attained temperature of 170°C maintained uninter-
ruptedly for 2 hours with dry heat. Specifications describing the re-
quired characteristics for each sterilizer model shall be maintained.
Periodic verifications shall be made to insure- that the equipment is

operating within the specified. 1imits, and that there is adequate

proof for effectiveness of the procedure.
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APPENDIX I

LEAKAGE TEST

Leakage Test for Flame-Sealed Ampuls

All flame-sealed ampuls shall be tested by the manufac-
- turer for leakage in accordance with A, B, or C below:

A. xnufﬁ‘u'.&ul.'y' wash all ampuls wi

and then rinse. The ampuls are completely immersed 1n a hydroalco-
holic solution- {containing about 10 percent denatured alcohol) that
15 highly colored with a suitable dye or combination of dyes, yield-
ing a color that is different from the 1njection. The solution con-
taining the ampuls is heated between 105°F, and 110°F. for 10 min-
utes, and then allowed to cool to room temperature. The contents of
each ampul is examined for color change or presence of dye. Ampuls

showing color change or presence of dye are rejected.

A.-\.‘ PO N e ey

B. Thoroughly wash alli ampuls with a suitable detergent
and then rinse. The ampuls are completely immersed in an agqueous
solutfon that is highly colored with a suiteble dyec or combination
of dyes, yielding a color that is different from the injection. A
vacuum of at least 25 inches is applied on the vessel containing
the ampuls and dye solution, and the vacuum is maintained for at
least 5 minutes. After releasing the vacuum, the contents of each
ampul 1s examined for color change or presence of dye. Ampuls show-
ing color change or presence of dye are rejected.

C. The ampuls are completely immersed in water that is
highly colored with a suitable dye or combination of dyes, yielding
a color that is different from the injection. Apply at least 10
inches of vacuum for at least 5 minutes and follow with 35 pounds
air pressure for 15 minutes. After releasing the ailr pressure,
the contents of each ampul is examined for color change or pres-
ence of dye. Ampuls showing color change or presence of dye are
rejected.
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