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1. SCQPE” “; ‘ .,. ” ,:.,,
‘J ;..“

1.1 PURPOSE

The purpose.of these standards.1s to establish
minimum acceptable standards for manufacturers, pscksgers;
end holders ofdrug’ products. ‘. . . ... :

1.2 APPLICATION “‘... . ,.

These standerde serve ss a basis for -’al~t$w
the acceptability of pier@ t@ facilities where drugs are
menufactured,~ackeged, or held. Cccupliqce,with.these
stshdar& shell not r“elievea menifmturer, psc~er, or
holder of drug products of the neceseity of ccmplitice
with 811 applicable federal’end state laws end regulations.

2:. ORGANIZATIONAL STRUCTURE

The organizational structure of the.ccmpanyshall
be such that I@ducticn shall be heeded by a Reduction
Director; md Quality Control shall be headed by a Quality
Control Director. Production and Quality Control Directors
shall be different persons, neither of whcm’shall be
responsible to the other; both shall repo”rtto”a higher
level of management.

Production shall not have the responsibilityor
authority to approve the final product Por rele=e. Quality
Control shall have the responsibility end authority to
approve satisfactory products, end to reject raw materials,
in-precess materials, and final prcducts which fail to
comply with the applicable standards or are not manufactured
in accordance with predetermined metheds, procedures,
and conditions.

The procedures applicable to each Wit or WOUP
dealing with production, quality control, 1~.oratory,
warehousing, maintenance, md sanitation shall be in
writing. Each unit.or group s!uillmainta:n a cOPY Of the
procedures covering ite operations.

1
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PERSONNEL REOUIREMENIS, OfiALlilCATIONS,
:NO RESPIJNSIBILITIES

3.1 GENERAL PiRS71NNEL REQUIREMENTS

Personnel in the manufacturing, quality control,
laboratory, warehousing, maintenance, end senitat.ionareas shall
be well trained, dependable, conscientious, end quelity minded.

Personnel shall have:
“\\ (a) Capabilities casmmsurate with their ssslgned

tic tieile;

@)=A thorough understendhg of their position
descriptlens wkich sre written descriptions of their duties
and responsibilities;

(c) A thoreugh Un&rstsnding of the operations
which they perform; end

(d) The necesssry tr.slningmd experience.related
to the ind.lvidusloperations end preducts.

3.2 STAFFING

3.2.1 rhO number of personnel etsployd and mrk ing sha! !
be adequate to fwfons and swem ise the ofz?rat tons.

3.2.2 Staff tng of fwsonnel shal 1 include: “

(a) Production Director (see 3.3.2).

(b) @81ity Control Director (see 3.3.3 end Duel
Responsibilities3.2.3).

(c) Laboratory Heed (see 3.3.4 end I&l
Responsibilities3.2.3).

(d) Additional Qualified Professional Personnel
(See 3.3.1) - sufficient number to perform or SWSNISe
the critical operations.

(e) Technicians (see 3.3.5) - sufficient number
to perform or supervise assigned tltrtctions.

(f) Meintenmce - sufficlent number to maintain
the facilities end plent in clem, orderly, end ssnitary
condition. Maintenance personnel are supervised by a
Qualified Professional Person or Technician.

3.2.3 Ouaf respons ibil It ies

The Quslity Cantrol Director may also be the
Laboratory Hesd in exceptional circms tsncee when:

(a) The operation is small enough for one men
to supervtse effectively the quality control end laboratory
activities.

(b) Quality Control end Laboratory sre edeq.ately -
staffed to operate effectively with reduced supervision.

(c) The Quality Control DirectOr”mets the
qualificationsfor Laboratory Head.

2.
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PERSONNEL REOIJIREMENTS, 011ALIFICATION5.
;ND RESPONSIBILITIES (Cent’d)

3.3 PERSONNEL NAL IFICA TIONS AND RESPONSIBIL I TIES
.. . . . .

Q&lificbtione and responsibilitiesof personnel
.V~l be as stated herein.

3.3.1 (Mu1 if led prvfe.wtona[ *mnfiel

A (lus.lifis$Professienel person ehell be one who
meets the following quelfficatione:

-.

.

A. Grsduete from en accredited college or university
with a degree in pharmacy or a 4-yeer Bachelor degree or higher
degree with a ISSjor in one of the biological, chemical, pherme-
ceuticel, engineering, or phyeical sciencee.

B. Possess the experience, knowledge, end ebility to
perform the essi~ed functions.

3.3.2 Product ion director

A. The production Director shall be a Qualified
Professional Person who hes responsible experience in the
menufecture of the druge being preduced, end a comprehendive
underspending of the scientific principles end techniques
involved in their mhnufacture. Hie reepensibilitIes shall
be well-defined end shall include:

(1) All mettere relating to the menufact.re of
products

(2) Assignment of personnel engaged In the
manufacture of preducts end the execution of the essigned
tic tions

(3) The efficient, effective, and accurate
menufacture of preducts

B. The Prediction Director ehell be 8 W1-tinte
employee in thet pesition.

C. In the temporary absence of the Pm&c tion
Director, s designated Aesistent qualifying ES a Qualified
Professional Person md employed in the productien operations,
shall assume the duties end responsibilitiesfor the operations.

. .

3
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3. PERSONNEL RELlUlREMENT5, QUALIFICATIONS,
AND RESPONSIBILITIES (Cent’d)

3.3.3 (W1 ity control dirsctor’
. .

A. The Quality Control.Director shall be a Qualified
Professional Person who hss responsible experience,in quslity’,
control of drug manufacture, end en intimate Iaiowledgeof the

‘~- scientific principles and te&niques in testing and quality
centrol. Be shall have the authority, independent of preduction
authority, lo approve satisfactory preducte and reject raw
materials, i&process materials, end final products which fail
to cmply WIth the applicable standards or are not mnufactu:cd
in accordance with predeta-ined metheds, procedures, end
Cenditione. Eie responsibilitiesshall be well-defined and
shall in”clude:

(1) Authority end orgenizstioml freedem to “
establish”,identi~, end evaluate quality progrem, and to
initiate, reccmsend, end provide solutions ‘

(2) The laboratory and i~. OPenatiOps

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

C. In the temporary absence of the QuslitY COntrol
Director. a designated Assistant. aualitiinx SC a Qualified
Professl&al ~r~on and employed-irithe
operations, shall assume the duties and
the Quality Control Director.

3.3.4 Laboratory hsad

qwaiity control
responsibilities for

A. ‘lheLaboratory Heed shall be a Qualified Professional
Person havisg responsible laboratory testing experience. His
responsibilitiesshall be well-defined‘ssdshall include:

(1) Supervision of or perfo-ce of chemical,
biological, or other examinations or asalyses.

(2) Performance of tes~2. explm>&~On Of reactiO~ Or
effects, and Interpretation of reS~tS. FOr pufposes of thiS
Stan@rd, one who can enly follow WmY @ Other isSt~c ti-
in perfor@ng teste end is not knowledgeable LT the theory or
interpretationof tke.test, cannot be qualified ss !.ab&ntorX..
Head. The fiboratory Head shall aleo epprise the Quality.
Centrol Director of difficulties encountered in snalyses,
modifications, or changes in specified test procedures end of”
noncomplyingresults, even though results may canply on reteet.

.,

4

Downloaded from http://www.everyspec.com



3. PERSONNEL REOUIREMENIS, OUALIFICATlONS, ,,
AND RESPONSIBILITIES (Cent’d)

3.3.4 Loborotov head (tint ‘d] .,

-.. . . . B. .~e MbOratory Heed shall .bea til-time employee
in hat positioe. ,,

C. In the temporary absence of the Uboratory Reed,,
a deei~ated Indviduel, qualifying es a Qualified professional
person and employed in the quality centrol.or.laboratory
operations, shell assume the duties and respopeibility for the
Mboratory Heed. ‘

D. Iaborat~”w Heed ehall report to the Quellty Control
Director. (See-3.2.~ Dual Responsibilities)’ 1“,

3.3.5 Technfcfw.

Technicians shall have the kmowledge end ability to
perform .des,ignated,cesi@mente required for the production Or
control of drug products by virtue of education snd/or training
and experience.

3.4 PERSONNEL TRAINING

All pers&nel shall be indoctrinated in the details,
fictions, and importance of their Wsitions. There shall be
formalized training emphasizing the importance of each job in
the over-all quality of the final praduct. The personnel of
each operational.unit or group shall understand and apply the
production, quality co,ntrol,laboratory, warehousing, maintenance,
end sanitation procedures.applicable to the unit or group. Time
devoted to training shall be commensurate with the cmplexity of
duties assigned, with the resul~ that each employee will be
intimately familiar with his duties end responsibilitiee.

3.5 GWSUL TANTS

When th’ecompany“claims the use of a ‘consultantto
augm#nt the personnel staffing, records shall be maintained
stating the neqe, address,’qualifications of consultant, subject
and type of consulta,tien,and tima devoted to the consultation.

3.6 STANOARDS of HEAL rn t7EwIR01[Nrs

A. Precautions”shall be takerito.assure that perso~el.
engaged in drug manufacture (weighing,mixing, compounding, .
tableting, e.qniling,packaging, etc.) are not afClictcd with a
ceaxnmnicabledisease. The following practices sha>~ be employed
for:personnel engaged in drug menufacture:

(1) Pre-employment medical examination is required”>
which includes chest X-r8y md serology, such es WaSSermfim Test. A~y.
sta~ement shall be issued by appropriate medical authority stating
that the person is not afflicted with an active ce+mnunicable
disease such es may be detected by such examinations.

5
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PERSONNEL REQUIREMENTS, QUALIFICATIONS,
;NO RESPONSIBILITIES (Cent’d)

3.6 STANDARDS OF HEAL 1// RE(VIREHEUTS (Cent ad)

(2) Re-examination for conmsmicsbie disease (chest
X-ray and Wsssermsnn),is conducted approxismtely every 2 years
while the @rson is engaged in drug manufacturing operations.

..%dppropriatecdd.ltionelexamination 1s required when there is A
Iilstoryof intestinal infectime.

(3) Records of sick leave are maintain~.

(4~yeiciane’ fit-for-duty statements are required
for sick laave In excess of one week. Test for staphylocoecus
infection is perfonsed when Indicated.

B..Daily obsehatione for vis’iblesigms of upper
respiratory infections, infected cuts, open sores, end other
lesions on the expesed surface of the bedy shall be made by
supervisors of personnel engaged In drug manufacture. Personnel
showisgsuch symptcatsshal1 not.be permitted in ar”eaewhere
components, intermediates,or finished products may be exposed
to,contamination, unless inedicslauthority has judged the
condition to be noninfectious.

3.7 PERSONNEL CLEANLINESS

A. Persomel shall be suitably dressed for the duties
performed. Clean working garments end head coverings shall be
worn over, or in place of, street clothing for work in produc-
tion end packaging areas where csmpenents, intermediates,or
finished drug products are exposed. They shall practice goed
senitition end health habits snd shall not smoke, chew tobacco,
or expectorate in the prediction md packaging areas.

B. personnel engaged in critical stages of sterile
operations (product contact areas) shall wear low-linting type,
freshly lausdered or sterilized uniforms (long sleeve); gowns;
caps; end shoe covers; and sterilized gloves end nmks. Such
personnel shall also wash end rinse their hands with a suitable
end harmless disinfectant prior to dressing end enterisg such
areas. After leaving the area, a complete change of attire is
required prior to returning.

.
-.

.

. . . .... . .,

6
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PLANT PREMISES. ARRANGEMEN
:ND EOUIPMENT

4.1 P~Nl PREtllSES

, FACILITIES,

. . Plant.Premisesshell be of suitable size for the
epersti~ psrfo~d. ‘Zheyshall be of sound construction and
b good state”o~ repti.lr.The surromdlnge of the presdses shall
be well drained and free of unsanitary envirenmental Cendltioss
(such as conditions leading to or actukl presence of insects, rate,
pests, objectionable edors, end other polluting substances) end
meterisls thet sre a sanitation hszsrd.

.’, -.

4.2 ARRANGEMENT

Tho plsnt srrangemsnt ehsll be such as to eliminate
disorder, crowding, end the potential of cross-centaminetienend
-s between different drugs, components, pa+glng, and
hbeling peterieb. Opsratiene shall be pcrfO~ with~ des~pated
end defined areas of sdequate size (except where closed systeMS
are employed). Walls, partitions, air curtains, or other suitable
means shall be employed for sepsrati’onof arees to prevent con-
tam.lnetionor error. The operations end defined areas requiring
such separation are:

A. Receiving

B. Quarantine

C. Saw materials (component) storsge

D. Weighing/?deasuring

E. Mixing

F. Granulating (conusinuting)

G. Compounding end processing (tablets,
capsules, parenterels, liquids, powders, ointments, etc.)

H. Store&e of bulk tablets, capsules,
pills, etc., awaiting packaging

I. Filling and paCk.Sging

J. Storage of dosage material awaiting
quality control release

K. Inspection of doeage.fo~ and
packaged product

L. Storage of finished products

hf.Shipping

N. Laboratory

O. Animal Seem (must be either in
separate building or a separate, enclosed room)

P. Equipment washing

7
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4. PLANT PREMISES. ARRANGEMENT, FACILITIES.
AND EOUIPMENT (Cent’d)

4.2.1 The 91 ant shal 1 be so arranged that the mouement
of traffic shal 1 be minimal:

A. Within the menufacturing areas, end

B. Between the menufacturing .sreasend
.,=-other parts of the plent. ,

4.2.2 V&e shal 1 be no manufacture of non-drug f terns ffl
drug fvoduct fog areas.

“4.2.3 P! ant shaf f be qfequately f tghted and vent flated.

4.2.4 Adequate gwmtect fan shaf 1 be nafntafned to fm?uent
contamfnat fon of fyaducts and to fmeuent the “dtssemfnat’fon
of mfcm-organfsms. fmm one area to another.

4.3 FACIL I rl[s AND EQUIPHENT

Facilities md 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 equipment; arranged to prevent contamination when
multiple operations are concurrently in progress; end designed
and constructed to permit reedy accessibility for cleaning and
proper maintenance.

4.3.1 General requirements

A. Equipment end utensils used in drug ❑anufacture shell
be designed, constructed, end cleaned so that surfaces coming into
contact with raw materials, intermediates,or finished drugs are
of’a suitable character to preserve the identity, quality, purity,
end strength of the drug, md to svoid contamination. The equlpw?nt
shell be constructed end operated so that any substances required
for the operation or maintenance of the equipment, such as lubri-
cants or coolants, cannot cems into contact”with or become edditive
to the drug products.

B. The equipment shell be of such desi~, construction,
type, eize, end durability to insure uniformity pnd accuracy”of
production”(measuriig,mixing”,welghlng, t$bleting, ampuling,
filling, etc.). Ready means shall’be avsileble end utilized for
adjustment, cleaning, and msintenanoe.

C. Light fixtures; pipss, fens, or other accessories
shall not be located directly over“a manufacturing operation
where there in a petential that dust.or dArt cm fall into the-
meterlal being tnenufactured.

8
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4. PLANT. PREMISES. Arrangement, FACILITIES,
AND EOIJJPMENT (Cent’d) ,...

4.3.1 Gi?neml rq?u{rmsnts (Cant ‘d)
. ...’.

U.”The desi~ of the facilities shall be such that
temperature end tmnnidity are controlled where canditions are
necessary “toprotect the quality or unifermity of the.preduct.

B. The.msjor mscliines‘oreqhipsant (tableting,
enca~ulating~ mixing, filling, etc.) shall be permanently
marked for identification end record purpeses. The machines
“shallalso be equipped to provide identiPication”of preduct
under produr+lsn..

“4.3:2 “Spec(al mqufrcmwnts

4.3.2.1 MANUFACTURE @ STERIIR PRoDu&S. .

A. Roees required in manufacture of sterile
preducts:

(i) clean-up Roem for containers and
equi~ent

(2) Prepsration Roem for compounding”

(3) Filling end Sealing Roem for imnediate
containers

(4) Antereem for connecting Gowning Reem end
Filling and Sealing RoceI

(5) Gowni~ Rocunfor dressing into gowns

B. General requirements for roams used in
manufacture of sterile products.

(1) The design, construction, and arrmge-
ment of the roems shall:

(a) Prevent the potential for contamination
frem within the roem, Rem one mom to snother, and frem the
surrounding areas.

., (b) Include tl$ht-fittingdoors.

(c) Ss of sufficient eize md lighting so
that my undesirable cenditione can be readily detected.

(2) The material and surfacee of the fleers,
walls, and ceilings shall: \

(a) Be impervious to water. “.

(b) Withstand hot water end
detergent. .>

(c) Be cleanable and clean.

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

fJ
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4. PLANT PREMISES, ARRANGEMENT. FACILITIES,
AND EOUIPMENT (Cent’d)

4.3.2.i UANOFACTIJRI OF STERITE SIUJOUCTS(Cont.’d)

(3) The roems shall:

(a) Se temperature end humidity controlled
within predetermlned ranges for umlfonnlty and consistency

‘~P atmospheric conditions.when necessary for product quality.

(b) Have pesitive pressure or leminar flow system
maintained with a suitable supply of ‘sterile-sir.

--- ‘Sterilem air shall be obtsined by use of
filters, weshers, electroste~ic precipitators, or canbinatlens
of these. Senks of ultraviolet lights mey be used in combine.tlen
WIth the foregoing. ‘T’h&treatment of the air shall be designed
to remeve perticles end micro-organisms greater then 0.5 ❑icrons.
The effectivenessof the system shall be determined periodically,
end filters, weshers, lamps, end other devices replaced when
necessary, in order to essure the continued source of
‘sterile-air.

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

C. Add.itlonal requirements

(1) Cleen-.p Roem.

Cleen-up Roem shall be designed to provide
edequate exhaust to prevent extremes of temperatureand humidity.

(2) Preparation Room.

(a) Slnb, cabinets, esd counters shall be of
stainless steel or equally nonreactive material which is efiy
to brush end clean with soap or detergent.

(b) Sink, cabinets, and counters shall fit
snugly so that there is no catch spece for accumulet,ionof
dirt or other undesirable debris.

(3) Filling and Sealing Room for irsnediate
containers.

(e) Entrences (end exits) shall be protected
by enteromns to avoid contamination.

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

(c) Ultraviolet lights or other suitable meens
mey be employed to aid in maintaining appropriate conditione.

(d) Lighting fixtures, Pipes, end accessories
shall be recessed where possible.

. . .

10
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PLANT PREMISES. ARRANGEMENT, FACILITIES,
~ND EOU.IPMENT (Cent’d)

4.3.;.1 MANUFACTVRX OF STEMIJl PRODUCTS (Cent’d)

.. .
(e)“Allequipment, fixtures, furnishings, ~

‘-..\ accessories shell be clesm.

(f) A system for monitoring environmental
conditiome shall be established. The system shall tichde
the routine use of suitable culture medium plates esposed for
a suetaimed period in such loc.etiomees the sterile fillimg
assemblies, leminerflow heeds, floore, tepe of heode, turn-
tables, and copping hoods, end near the air registers”.If air
s~lers We employed es en auxiliary imdicator, the volume Of
air sampled per umit of time shell be determined. The mnitoring
eystem shell include plate counts end provisions for corrective .
action when the margin of safety is approached. Records shell be
maintained of plate counts showing date, duration and location
of culture plate exposures, end bacterial end meld counts.

(g) G= cylinders and other apparatus and
equipment shell be cleaned before being brought into the roan.

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

(i) Preducts which are not terminallysterilized
shall be aseptically filled under heeds with edequate shields or
in suitable cubicles. The hoods or cubicles shall have a higher
positive pressure then that maintained in the Filling end Sealing
Room. A system for monitoring =eptic conditions within the hoede
or cubicles shall include the use of suitable culture tedium
plates, evaluation of results, end a system for corrective action
es required in (f) above.

(j) For preducts which are not terminally
sterilized, the suitability of the aseptic filling system
(representinga combination of equipment, utensils, sealing,
atmosphere, and technique) shell be determined periedicelly.
One method that may be used in evaluating the eseptic system
is to process, under routine conditions, the equivalent of a
representative lot of conteimers, filling them with a ‘suitable
sterile culture medium, incubating the entire lot, emd examining
for the presence of contamination. Records of evaluations smd
results are maintained.

..-
(4) Amteroom .

(a) Anterixs shell connect the Fillisg end
Sealimg Reem end Cewsing Reem. The Amteroem shall net as an ““..
‘airlock’ between the two roeme.

(b) The reem shall be disinfected
regularly.

11
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4. PLANT PREMISES, ARRANGEMENT. FACILITIES.
ANSI EOU,IPMENT (Cent’d)

4.3.2.1 &iNUFACllRUlOF ~ PRGDUCT3 (Cant’d)

(c) Ultraviolet lights or other suitable meens
~Y be employed to aid in ❑aintaining appropriateconditions.

(d) Light fixtures shall be recessed
~re pessible.

(5) Gowning Room

(a) Gowning Rem shell open into the Anteroem.
‘-.

(b) & roan shall be disinfected regularly.

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

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

4.3.2.2 MANUFACiWGS OF TABIJIXS

A. Arees required in menufacture of teblets:

(i) Weighing

(2) Mixing

(3) Cresulating

(4) Drying

(5) Tableting

(6) Coatisg end Polishing (whenapplicable)

(7) Filli~ and P8c~ing

(8) Inspection

(9) Packing

B. General requirements for arees used in
manufacture of teblets:

(1) The design, construction, end errssgement
of the erees shall:

(s) Avoid the Potentiel for cOn~natiOn
fian operatiose within the”r.oom,one roem te enother, ,snd ...
frem the surrounding e.rees.

(b) Inchxie tight-flttisgdoors,.’where
necessuy, md finished ceilings.

(c) Be of sufficient size * lighting to
resdily detect eny undesirable cenditione.

:..

i2
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PLANT PREUISES, ARRANGEAIENT. FACILITIES,
;Nll EOUIPME~T (Cont”d)

4.3.2.2 MANUFACTURE OF TASIJ3fS(Cent’d)

(2) The nmterials end surfaces of the floors,
walls, and ceilings shsll:

(a) 2s cleanable end clem.

. (b) 2e impervious to water.

(c) Se of smeoth construetion with hnrd surfaces.

(3) Optl&sa environmental conditions of the arese
shell be meintaihed by:

(a) “Aneffective exhaust systernwhere indicated.

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

(c) Clean end orderly arrangement without
eccumulntion of containers, cartons, rags, debris, etc.

C~ Additional Requirements

(1) Weighing Area

Weighing Area shall comply with the following:

(a) Adequste exhaust to remove dust end prevent
the potential for contamination.

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

(c) The weighing or measuring of quantities
of raw materials beycnd the capacity cf the weighing area
UIEYbe accomplished in other appropriate areas, provided
the raw materials are adequately protected from the potential
for contamination.

(2) Mixing Area

he’ Mixing,Area shal~ cqmply with the following:

(a) Adequate exhaust to remove dust-end avoid
fUIYPCtenti~ fOr Centcminntiop within the area or frep
outside the.area.

(b) Hixing and blending equipment ehall be- “=..
located near exhausts unless operating as closed systems.

(c) klfiersend blenders shall be ~equately pre- “
tected by partitions or other suitable means to avoid contamination
when more then one preduct 1s ❑ixed, blended, or exposed in the area.

13
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4. PLANT PREMISES, ARRANGEMENT, FACILITIES.
AND EOUIPMEHT (Cont”d)

4.3.2.2 &iNUFACI’O_REOF TABIJmi (tint’d)

(3) Granulating (cominutiW) Area

Granulating (connninuting)Area shell cemply

with the folhwing:

(a) Adequate exhaust to remove duet end avoid
snY p~entiti for cent-ination within the area or frem outside
the eren. -

‘-. (b) Or~@ating end ceauain.tingequipIsentshall
be Ieeated near exhausts umless operating es closed systems.

(c) Orenulating end cesu!inutingequipment shall
be adequately protected by partitions or other suitable msame to
avoid contamination when mere then ene preduct is mixed, blended,
or expesed in the area.

(4) Drying Area

Drying Areas, consisting of ewens, dryers, end
other specialized equipment for the purpese, shall comply with
the following:

(s) Be maintained to ovoid the potential for
cross-contaminationend to dry effectively under the designated
conditions employed in its operations.

~)) Provide uniform temperature end humidity
conditions.

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

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

(5) TaMetiM (compressing)Area

Tshleting Area shall “cemplywith the following:

(a) Tsblet msehines shall be in individual
cubicles, or ehe.11be sepsrated by walls, solid.partitions of
suitsble height, air curtsine, or other suitable.-smne to av”oid
the petentiml for contamination.The dist~ce required between
tablet mstihinesshall depend @en the cendftiene’of the tablet-
ing area, size end typo of mechines, the exhaust system, the
height of psrtltiens, the height of the celllng, awl other
cenoideratiens. Oenernlly a minimum distance of 8 feet between
tablet mschines is suitable providing the conditions end
arrsngammt avoids the petentiel for centemi.natien.There
are no minm distance limitstiOW between t@let ~hines .
which ere individually contained within cubicles.
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PLANT PREMISES, ARRANGEMENT, FACILITIES,
;ND EOUIPMENT (Cent’d)

4.3.2.2 HANUFACTIJSE OF TABIAS. (Cent’d)

(b) Tablet machines shall be equipped with
---- effective end effIcient v,ecuumattechments or sha.11have exhauets

for repid removal of dust end other airborne particles in order to
prevent the potential Por contamination.

(c) Containers of powder f’ortebleting shall
be kept within cubi+?s, partitions, or other defined areas in
order to preven~ the petential for,❑ixup.

(d) Hoppers on tablet machines shell be suitably
covered when machines are in operation or contain pewder for
tableting.

(e) Tablets shall be collected end stored in
clecn cartons or drums lined with unused paper begs or unmsed
polyethylene or equivalent liners. (See Section par. 9.3e.)

(6) Coating end Polishing (tsblet) Aree

(a) Coating pans end polishing Pans shall be
arrcnged In en orderly ❑anner.

(b) Coating pens shall be equipped with hot-
eir and exhaust systems which shall be fitted with dampers for
partial or total closing et the coating Pens. Temperature and
humldity of the hot-air shal1 be maintained within predetermined

re%es = required for the particular materiel being processed.

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

(d) The exheust system shall be sufficiently
effective to remove rapidly solvents used in the coating
operation, and to remeve powders end particles from the pens:

(7) Filling end Packaging Area

The Filling end Packaging Area shall comply
with the following:

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

..

(b) Adequete space shall separate mmltiple .=..
filling stations. -.

(c) Cartons end drums containing the bulk teblets
shall be kept near the filling station or other defined erees,
in order to avoid the petentinl for mixups.
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4. PLANT PREMISES. ARRANGEMENT. FACILITIES,
AND EOUIPMENT (Cont”d)

4.3.2’.2 MANUFACTIME OF TABIJlrS(Cent’d)

(8) Inspection Area

Adequate space shall be allocated for inspection
‘. of tablgts,containers, void space filler, labels, ~d labeling.

>fispactionshtillbe conducted under conditions favorable for reedy
detactien of d~fective msterlal. The area shall be sufficiently
lighted for purpeses of inspection, end shall be sufficiently
ventilated in order to enhance employees’ keenness and
alertness for inspection

(9) Packing

Pacldng
and arranged in a memer

4.3.2.3 MANUFACTUREOF

det.alle.

Area

sreas shall be suitable for the purpose
to avoid mixups.

CAPSU-IEmoDucTs

Requirements for the manufacture (filling)of capsules
shall be in accordance with the requir.aents fOr the ~nufactur@
of tablets se atated In the followlng paragraphs:

A. 4.3.2.2A, (l), (2), (6), (7), (8), and (9). Filling
of capsules shall be performed in an encapsulating area cemplying
with the essential requirements of th@ tableting area.

B. 4.3.2.2B (all subperegraphs).

C. 4.3.2.2C, (1), (2), (5) which shsll apply to encap-
sulating Instead of tableting, (7), (8), and (9). Clesning/
polishing of the filled capsules shall be accomplished in an
appropriatearea and shall avoid the potential for contamination
and luiXUp.

4.3.2.4 MANUFACTURE OF PIIJ9, ‘IIvXHBS,ANO UfBEB
SOLID DOSACE FORMS

Requiw=nti for aress used in manufacture.ot’‘Pills,.,
troches,and other dosage.forms shall be essentially”the same
as the requirements for the equiy81ent areaq descr~ib~din the
~@~=ntS” for manufacture of tabletk. -

. . . .

. . .. . ..- . . . . .. .
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PLANT PREMISES, ARRANGEMENT, FACILITIES,
;NO EOU.IPMENT (Cent’d)

4.3.2.5 WACTURE OF OPHTllAIMC OINTMENTS

‘-.. Ophthalmic ointments shall be produced under appropriate
conditions of cleanliness, and filled into tubes under aseptic
environment or under a suitable hoed to ❑inimize the petential
for bacterial or other contamination.The limit of particles in
the ointment md bacterial contaminationshall be LW required by
the procuring agency.-

4.3.2.6 MANUFkTIIIU? OF LIQUID lllODUC’fS, TOPICAL
OINTMENIS, SUPPOSITORIES, POIVDRM, SFRATS, OR OTRER
LIQUID, POHQER, OR SEMI-SOLID DOSAGE FWIMS

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

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

2. Finished ceilings and temperatureend humidity controls
are not required in areas where large mixin”gor storage vessels
are located. Such vessels shall be covered and adequately protected
from dust end cross-contamination.

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

.

..
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5. PROOUCT CONTROL STANDARDS

5.1 RAW HA TERIAIS (C(Y4PONEN1S)

Rew Materials arc ingredients rcccived or manufactured by
the compsny intended for usc in the manufacture of drug preducts.

, 5.1.1 Class fjication of rowrnaterials

“% For purposes of this standard the classificationof raw
msterials shall be es follows:

(a) htive Ingredient - Active ingredient is a drug
intended to give tbe desired therapeutic effect. Emmples:
Aspirin, phenobarbital, end Peniclllln.

(b) Inactive Ingredient = Inactive ingredient is sn
excipient,diluent, preservative, buffer, solubilizer, vehicle,
pharmaceuticalsolvent, or other material, irres~ctive Of whether
it appears in the finished preduct, used in prepsring the active
ingredient for dosage form. Examples: Starch, Magnesium Stearate,
Alcohol, end Purified Water.

(c) Diluted Active Ingredient - Diluted active ingredient
is an active ingredient to which its manufacturer hes sdded an
inactive ingredient. It is used in the manufacture of the finished
preduct. Use of a diluted active ingredient is peniitted when
custemsry in the trade. Ilrmmples:Pentncrythritol with Msnnitol
or Lactose, Ascorbic Acid with Ethyl Cellulose, granulation of
Aspirin and Starch.

(d) Bulk Ingredient - Bulk ingredient is a liquid,
powder, crystalline drug, or chemical which is intended to be
packnged for sale. llssmples:Mineral Oil, Boric Acid,
and Epsem Salt.

5.1.2 “Sfwcificatfons for rawezatertals

Written specificationsshall bc established for all raw
materials.These specificationsshell be used by the cempeny in
procurementof the raw meterials. Specifications for raw materiels
shell ceaply with the followiag:

(a) For rawmeterials menographed in the USP or NF, ..
referenceshall be made to the latest revlsien of the USP plus
any interim revisieae or supplements, or.th~latest editien of
the WF plus any interim revisiens or supplements. Additional
tests, standards, end physissI characteristics shall also be
included in the.written specification.

. .
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5. PRODUCT CONTROL ST~NDARDS (Cent’d)

5.1.2 S9ecif ications for rau materials (Cent‘d)..

(b) For raw materials not manog~aphed in the LISPor NF,
specifications (tests, standards and physical characteristics) .

‘-\\ shell describe the identity amd degree of pri ty. Such tes@ esd
examinations as assay, loss on drying, spectrography,meltimg
+enge, boiling range, heavy mstak, COlO?, CrYS~ size, etc.,
shall be Included as applicable in the written specifications.

(c) For”diluted active ingredient-e,specifications (tests,
stsndsrde end physical chhracteristics) shall describe the identity
end degree of pwit~ of the diluted active ingredients and the csmpe-
nents of the diluted active ingredients. Specifications shall include
tests such as stated in Par. 5.1.2(b). Test protocois for each of the
cmnpenente 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 pred.cts
appreved by FDA under a new drug application, or certified under
antibiotic act or insulin regulations, specificationsshall include
the tests, standards, and other characteristics described in the
new drug application, or application for antibiotic or insulin
certification, or In pertinent regulations.

5.1.3 &ntnJts of ram mater[afs

A. Rsw materials shall be received in the Receiving Area;
placed into qu8rentine after necessary records are prepared; sampled
as required; held in quarantine until tested, approved and releesed
for use.;and moved into raw material storage. Rsw materials requiring
special”envlrommental st?rage shall be maintained under such special
conditions. Samples of raw ❑aterials shall be retained for reeval-
uation. (See Par. 5.1.3.9.)

B. Raw materials shall be stored and hmdled in a manner
to avoid the potential for contamination WIth other substances or
prepsrations.

5. L 3. i RECSIVINtiASIIRSCORD IIA.INTSNANCS

A. Raw materials shall be controlled.l.men o“rderiy
manner following receipt, and pr?tected @s conditime which
may adversely affect the identity; purity, quality, or strength
of the material. Sach shipping centatner (cartons,druqs, etc.)
shall be visually exsmlnsd for.appr.ppriate.merkhga end=for damage
of containers, including security of seals and closures. Damaged
containers or defectlve seals or clcsures shall be evaluated by
Quality Control end a determination made as to their disposition. “\

Receivi@ records of raw materials shall include:

(1) Nruscof item

(2) Vendor snd/or manufacturer
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5. PROOUCT CONTROL SrANOAROS (Cent’d)

5.1.3. ~ RECEIVING AND RECORD !JLiIN’IllNANCE(Cent’d)

(3) Vendor’s (manufacturer’s)lot number or
other identifyingmarking such es date of manufacture when
the raw moterfsls are not normally marketed with a lot n~ber

(4).Total quantity (number of containers and
emoun~ per container) for each lot

:-(5) Invoice number
.(6)Date received
(7) Receiver’s -signed lot number for eeeh

lot of raw materiels received
(8) Name of carrier

B. Receiving records of raw materiais manufactured
or produced by the company on the premises shall be established
eesentlallyes etated above.

5.1.3.2 QUABANTINS

A. All raw materials shell be impounded in e quarantine
area which shal1 be uncler 1imited access such as would be provided
by lock end key or other appropriate security system. Containers
or special arees shall be prominently marked to chow they are in
a ‘hold- status. The containers shall not be released until Quslity
Control has determined the acceptability of the raw materisls after
laboratory testing and evaluation. Men approved for use, each con-
tainer in the lot shall be prominently msrked to show approval. The
aPPr0v81 markings shall aleo include date and identity of an ade-
quately trained and knowledgeable person applying the marking. Such
date end identity shall be included in the Quality Control records,
along with the name of the laboratory personnel releasing the lot.
Raw ❑aterisls shall be released to the Raw Material Storage Area,
or Menufacturing (weighing or measuring) Area when needed for use.
There shall be no commingling of material in ‘hold” statw ad
$Pproved-for-tiestatue.

B. Liquid raw materials received in tenk car loads (or
other equivalent deliveries) shall not be approved for use until
the raw materials are tested for compliance with speciPicati,ons.
NRcn adding the raw material to a storage tank,..recortishall be
maintained of’the residual qufmtity in storese trek, ~O~t ~ded
to the etorege tank, date, end lot inimber~or other identifica-
tion. Release of materiel frem the etorege tenk is described
under Par. 5.1.3.7, Rew Materiel,Storage.

NO’lW:See Par. 5.1.3.4(c) for exception to 5.1.3.2 A and B
regardingbulk ingredients. . .
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5. PROOUC1 CONTROL STANOIIROS (Cont;d)

5.1.3.2 QUARANTINE (Cent‘d)

\-

C. Raw meteriels inteaded i’orspecih purposes such as
resesrch or investigation shell be stored end handled separately.

5.1. 3s3 !MMPLING FQR LASGRAIVRY =INII
.

Raw materials shall be sea?pledby an experienced, knowl-
edgeable person who @ under the supervision of a Qualified
Professional~rson in Quelity Cantrol. The sampling procedures
sl@l be in writing. One acceptable sampling plan is to sample
a number”of containers equal to the square root of the total
number of containers, plus one. Experience with the raw msterials
and the particularbulk manufacturer/s Prtict my have a bearing
on the sempling plan employed. The sampling procedure, as a
minimum, shall include:

(a) Selection of the appropriate number
of COnteiners frem esch lot.

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

(c) Sempling of the selected containers
shall be accomplished in a clean area suitable
for exposure of drugs end where the potential for
cross-contaminationis avoided.

(d) Extracting a portion of the contents
from the bottom, ❑iddle, end top of the containers.
This shall be accomplished by a thief, pipet, or
other suitable tool. The emount of samples
extracted shall be predetermined.

(e) Resealing of containers from which

s~les were f3XtraCteIi.

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

(g) Marking of specimen bo~tles with .
proper identification which cen Identifi the -..
cantainer from which the the semple was extrected...

(h) Sample shell be submitted for analysis. -
-------
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5. PRODUCT CONTROL STANOARDS

5.1.3.4 TIBTING OF &iW MATKRIALS

Raw materials testing shall be

(Cent.d)

performed by the company
(manufactureror packager of the end item) or by es independent
qualified laboratory employed by the company. Each sampling of
raw materials shall be tested for at least one identity t4st,
orgsnolepticsllyexamined, and when indicated, microscopically

>eml”ed for foreign matter. Drugs of animal origin and botanical
subject te contemtiatien with salmenells or other pathogenic
micro-organismsshall be subjected to bacteriological examination
t.arule nut the:p.resenceof dangerous centemination. In eddltiOn,
the testing required of a semplo or composite san@ing of n lot
of raw material shall be es follows:

(a) Active Ingredlente and Inactive Ingredients
Actfvc Ingredients end Inactive ingredients shell be

tested to determine cemplience with requirements of Par. 5.1.2,
specificationsfor Raw Hsterisls.

(b) Diluted Active Ingredient
Diluted active ingredients shall be tested to

determine the identity of each constituent, the essay of the
active ingredient, and whatever other tests may be appropriate
to determine the purity, quality,,end strength of the Diluted

Active Ingredient. In addition, test protocols are required for
each of the components entering into the Diluted Active Ingredient.

(c) Bul”kIngredient
Bulk ingredient Intended only for repackaging shell

be tested for identity plus any edditlonel testing deemed necessary
by the company. Compliance with this testing qualifies the bulk
ingredientfor release from quarantine, provided the containers
are marked to indicate releeke for repackaging only. The final
packaged preducts shall be fully tested to determine compliance
with the designated specification. Upen determination that the
final psckeged preduct complies wltb the applicable specification,
eZIY~med bulk ingredient frem the same lot shall be marked for
approval end release from raw meterlel storege.

5.1.3.5 RE&S21WR USE

The raw materials shall be released frem quarantine
by Quality Control after laboratory tists reveal cemplience witfi
applicablespecifications. Bscb centalner of epprev6d lots shell
be marked to shew they sre released, se stated lm Par. 5.1.3.2.
The materiel shall be released te Raw Heterlal Storage Area or
into Ilenufscturing(weighingor meexmuing) Area when needed for
use. Identityof raw materiel shall be udxttained until the raw
material is consumed. Bew materials failing”to comply with
specificationsshall be distinctively tmnotsted end shall be
retained in quarantine or embargountil disposed of,,o.rret~ned. . .
Controls shall be established to p&vent the inadvertent use of
materiel failing to cemply with specifications.
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5. PRODUCT CONTROL STANDARDS (Cont”d)

5.1.3.6 SAW MATSRIAL STONAGE

A. Saw materials, relessed by Quelity Control end
appropriate y msrked, shall be stored in Nsw Materiel Storege
Area.until needed for use. Storege shell be maintained at
temperatures snd under conditions which will mai.ntsinthe
identity @ integrity of the msterlsl~ and avoid the
petentiel for contamination.

B. Inventory reSnrde shall be maintained of distri-
bution, use, and ~tlties.

5.1.3. j TANK SlllSAGE

A. Rsw msteriels tested end approved prior to or after
sdding to storege tmk shsll be considered relecsed end availsble
for use. Storege tanks containing raw msterinls not yet tested end

approved shsll be msrked (on all outlets) with ‘Under Test- or
other suitable designation, until the testing is cnmpleted,
evaluated, awl found to comply with the applicable specifications.

B. A Leg shall be maintained of raw msterials cdded to
end WIthdrawn frem each storsge tenk. Withdrawals shall be logged
by qumtity end date. The date of withdrawal mey be used se the lot
number for record purposes.

C. Storsge tsnks, pipes nnd outlets (hoses)shall bear the
nsme of the contents or other sdequete identlfic8tion.

5.1.3.8 NETSNTIOX OF SAW MATERtAL SA$iFLES

Semples of each lot of active ingredients and diluted
active ingredients shall be retained under appropriate storsge condi-
tions fnr at least 3 years “orfor 1 year pset the expiration d8te
when used in dated products, whichever is shorter. Ssmples of esch
lot of inactive ingredients shell be retained under appropriate
storage conditions for at lesst 1 yesr. The quentity of ray msteri-
els retained shall be sufficient for at leest 2 cmplete enalyses in
accordance with the applicable specifications.

5.1.3.9 NEEVAUMTION OF SAW MTERIAL IN STOtiGE

Ssw meteriels which have been in cempeny storege for over
2 years shell be reevaluated prior to use. Rsw meteri’klssubject to
chemicsl or physical change during storege for shorter periods shall
be retested at earlier intervals. For excmple, cottonseed oil.1s re-
tested efter 6 months; Vitemin A Acetate is retested after 60 days.

------1.
Reevslustion of raw meterlsls,.when necessary.,shall ba secemplished
by testing in accordance with the applicable specifications.Those
tests which have nn besring on stsbillty need not be performed. The
containers shal1 state the date of reexcmination end ?eapprovsl.
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5. PROOUC1 CONTROL STANDAROS (Cont”d)

5.1.3.10 EXAMINATION OF lUW MATSRIAL WfS RECEIVED
ON SUBSEQUENT SHIPMEw’fS

The testing of raw meterials bearing the ssme lot number
as material previously received, tested, and accepted from the same
supplier may be limited to identificat.lonsnd essay testing,.providing

~ the .Sliy results of the materiel frem the second shipment are within

‘-..experi~nt~ errOr Of the -say results found on the first shipment.
This llmited testing criterlon shall apply when the second shipmnt of
the same lot--isreceived W1thin one menth of the first shipment, and
the raw meteriel is not inherently subject to deterioration or other
edverse effects by wide temperature ranges, or edverse starege or
shipping conditions. When shipmsnt of the semc lot 1s received later
thsn one ❑onth frem the first shipment, identity, seeay, md further
testingas appropriate shall be performed to determine compliance with
the stendard.

5. ~ .3. ~~ WATER ~R INJECTION

Water for In.jectlonused in the manufacture of parenterals
shall cemply with A or B below.

A. Water for Injection shell be freshly distilled over a
period of not more then 6 hours into a cleen, non-reactive container
(tenk,bottle, etc.) and consumed within 4 hours after distillation.
That quantity of Water for Injection shall be designated se e lot.

B. Weter for Injection 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 quentity of
Water for Injection shall be designated es a 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) Shsll 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 HA TERIALS
Written specifications and teet procedures shall be..estab-

lished for pseksging materials, including lmnedlqte containers, clo-
sures, and other components in contact wit~ the contents. These speci-
ficationsshall be used by the cempany in p%mri.ns the materiel.
Control of such materiels shall be covered by receiving records, exam-
ination In accordance with mmpsny standards, and storsge end handling
in a manner to protect them fran contamination snd deterioratlen and
to avoid mixups. [mediate containers, closures, and other cempenents
shell be examined visually for physical signs of def’ecteend shall be
tested in accordance with en established program for compliance with
USP or NF standards, as applicable. Containers for preducte that are
official in the USP or SF shall comply with USP or NF requirements.
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5. PROOUCT CONTROL STANOARDS (Cent’d)

5.2 PACKAGING’ HA TERIALS (Cent ‘d)

Inmediate containers, closures, snd other components in con-
tact with the contents shall be suitable for their intended use. They

~ shall not reset with or be sdditive or absorptive to an extent that
sdyersely affects the identity, .vtrength,quality, or purity of’the
q, @ s~l firnieh adequate protection against deterioration end
centsminatim..

5.3 NASIER-FORHULA AND 8A TCH-PRODUCTION RECWROS

5.3.1 Pr@orot (on and iwsfwns lb t 1 tty

Mester-Formula snd Batch-Production Records shall be employed
in the msxnifscture.of esch drug product and each intermediate such .s&
stsrch paste used in the menufacture of the final preduct. These docu-
ments shsll be prepared jointly by Quality Control snd Preduction,
with both groups (or individu&ls from both groups) bearisg the respon-
sibility for completeness snd correctness; or the records shall be pre-
pared by e staff which is specifically responsible for this operation.
The individual preparing, endorsing, snd dating the Msster-Formula
shsll be a Qualified Professional Person. A second Qualified Profes-
sional Person shall independently check, reconcile, endorse, end date
the Msster-Formula.When the Batch-Production Record is copied (by hsnd
or retype) from the Msster-Fonnula, the Batch-Preduction Record shal1
be examined, endorsed, end dsted by one Qualified Professlonal Person
and independentlychecked, verified, endorsed, snd dated by s second
Quslified Professional Person.,

5.3.1.1 IWYAIM OF A !dASTER-RXURJLi

The Meeter-Formula shal1 include:

(a) Name of prsduct

(b) Oescrlptioh of product

(c) Weight or measure of each rsw material per dossge unit
or per unit of weight or neseure of the finished product

(d) Statement of total weight or messure of thedosage unit

(e) Formulation for esch batch size.to be prsduced showing
the following:

(1) The’weight or messure of-each ‘rawmsterial
regardless of whether it appears in the finished product

(2) Quality stsn+mie for raw meterials “~

(3) Theoretical weight or messure at varioiis-stsgesof
processing ,-

(4) Theoretical yield of preduct
--..,.

(5) An appropriate statement regarding MY ‘“
calculated excess
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5. PROOUCT CONTROL STANOAROS (Cent’d)

5.3.1.1 DEfAIlx3OF A !&STE&IT)W (Cent’d)

(f) Description of the containers, closures, packsging, and
packing

(g) Details for each step in the manufacture of the preduct,
includingmethqds, instructions,procedures, spsciflcations,spscisl
notations, snd precautions to be foltlo~ti

‘+. (h) Quslity Control requirebsmts,including in-process,end
>nd iterntesting end examinations.sgainst pre& termined stendarde

(i);Copy of lsbel snd lAbeling

5.3.1.2 ~Afi 0F3ATCH-PRODUCTION R2CORD (MANOFACTWRINGTICREf)

A Batch-production Record shall censist of the essential in-
formationof the Mnster-Formula end shell Include but not be limited to:

(1) Name end dosege”strcngthof product

(2) Descrlptibn of product includingcolor, size,
dimensions, end other physicel characteristicses appropriate

(3) Date

(4) Let, batch, or control number

(5) Formulation, listing all raw msterials (active
ingredients,inactive ingredients, coati%, subcOatiWs, vehicles,
end all other meterials used in formulation, regardless of whether
they appear in the finished product) by names sufficiently specific
to indicate sny spscisl quslity characteristics

(6) Lot number of each raw msterlal used in the formulation

(7) Quantity of each raw meterial in the formulation,
includingannotation of calculated excesses

(8) Theoretical yield

(9) Details for esch step in the manufacture of the product,
includingmethods, instructions, procedures (such se sequence of adding
new meterlels, conditions end duration of drying, mixing, heating;
speed of operating equipment end machine, etc.), specifications,
special notatione, end precautions

(10) QutilityControl requlremsnts, including ‘in-processend
end item testing end examinations against predetermined.stsndarde

(11) SpecirOsnor copy lebel and lsbellmg

(12) Description of container,closure, ~ckeging, Ad pscking

(13) Endorsement end dste of the operator(s) identifying the
weighing or measuring of each r,ewmeterial

(14) “Ihdorsement snd dste of the operator(s) verifying the
correctness.@ the operation of Per. 13 above

(15) ,-Verificationand endorsement of the eddAtiwn of esch
Ingredientto the batch

‘Par. (14) end (16) shell beperfonned by n@slified “
Rofessionel ~rson or”a specially trdned’snd experienced Technician.
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5. PRODUCT CONTROL sTANDARDS (Cont”d)

5.3. ~ .2 DFXAIIS OF NAT12H-PRODUCTIONIWORD (MANUFACTURING
TICKEf) (Cent’d)

. (16) Records of each step in the-manufacturing,processing,

‘-~ .Wc~i%, end labeling, including identificationof production
machines, storage tanks,and lines used

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

(16) Endorsements end dates of the individual .mt$#ely per-
.,

forming enlIthe individual actively supervising each mamifecturing
(compounding,Mixing, tebleting, coating, ampuling, steriliz@3,
filling, labeling, etc.), inspection, packaging, and p=~~ operation

(19) in-process testing data such es weight checks, disinte-
gration, hardness, clarity, viscosity, etc., and date, end 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 HA NUFACTURING AND IN-PROCESS CONTROLS

5.4.1 tfanufacturing controls and opert?t(ons

5.4.1.1 GENERAL RSQUHU3ENTS ITIRMANUFACTURING CONTROE

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,,shallbe performed in accordance with sound
scientific mstheds end procedures which shall be delineated in the form
of written instructions.The mstheds, procedures, conditions, end con-
trols used in the menuficture, and as reflected in the Msster-Formula
and Batch-Prediction Record, shall be in accordance with good manu-
facturing techniques end pr,ectices,and shell yield accurate, uniform,
end homegeneoue preducts within each lot, and .fremlot to lot.

5.4.1.2 COMPLIANCR WITS EACH OF TBE FTM.UWINO SNALLBE REQUIRI?D:

(a) New materials shall be identified end weighed (or
measured) by one person and verified by a’Qualified.~ofessionkl Parson
or a specially trained md experienced Technician. Identification sh~l
twist of checking the name, lot number, grade, - W~titY Of the raw
materiel sgainst the Batch-Preduction Record, examining the pliysical
aPPs=-ce, &d assuri~ that the material has been apprewed for 1.

release from storage. ,

(b) The Batch-Pred.ct,ionRecords shall be appropriitely
endorsed and shal1 include the lot number.
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s. PRoDUCT CONTROL STANOAROS (Cent’d)

5.4.i.2 cOMPLIANCE WITR EACN OF TRE lWLUIWING
SNAIL BE REQUIREO: (Cent’d)

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

~.~cord shall be endorsed by each.

-.. . (d) The ❑anufacturing operations shall be performed in strict
CO@i.911Cewith the Batch-Production Records:

(e) ~he Bstch-Prod.ctienRecords shall be appropriately
annotzitedfor each step in the manufacture, processing, filling,
peckaging, labeling, and packing, includi~. the identificationof
productien machines, storage tsnks, and 1ines used.

(f) Verification of weights or measures“during❑mut’acture
is essential and results shall be recorded on the Batch-l+eduction
Records.

(g) The persons performing and supervising each manufacturing
operation shall date end endorse the Batch-ProductionRecords.

(h) Identity and correctness of labeling, packaging, and
packing meterials shall be verified for use.

(i) Final yield of the product shall be checked against
theoreticalyield. Records showing an unreasonable and unexplained
differencebetween final yield and theoretical yield shall not be
approved by Quality Control unless a satisfactory explanation is re-
corded end acceptable wrltten criterion is delineated.

(j) Appropriate measures shall be taken to avoid.the poten-
tial for contamination or cross-contamination.Effective meens (such
se exhaust or dust removal systems) shall be employed: to prevent the
entry of contaminant.einto the work areas; to remove potential airborne
contaminantsor extraneous edulterants (dust or particles frcm one pro-
duct to,another) frem the work areas by an effective air handling system
that changes the air frequently; end to limit or prevent the generation
of contaminantswithin the area. Particular attention shail be taken to
essure that no contamination results when starting end stopping the
exhaust system. The arrangement of the equipment shall be such that
the exhaust current shall not ,movethrough other operations, ceuaing
a Petential”fOr Conteminstion. The exhausted air shall be.filtered or
otherwise treated if there is.8 petential for re-entry.

(k) Production machines end equipment shal1 be operated in a
-e? appropriate with their mechanical capability to produce prcducts
in complianceirithpredetensined standards. .

(1) Prod.cti,enmschiies and equipent wed in the“~ufac-
turieg process, regardless of the stage of manufacture,‘shallbear, by
securely attached label or other suitable means, the name of the mater-
isl being produced, stage of processing where applicable, end the lot
number. . . . . . ........ ..:..._ . ..
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5.

5.4.1.2
SBALL Es

finished

PRODUCT CONTROL STANOAROS (Cent’d) .

cOMPLIANCE WITW EACH OF THE ~IUWING
REQUIRED:(Cent’d)

(m) All containers of raw meterials, intermediates, and
nreducts shell bear markinzs which clearlv identiti.the con-

-= tents by ntie of the.meterial (or other identification),..dt&e of pr~
‘cessing where applicable, end the lot number.

(n) Ouring all operations, rseterialsshall be capable of
pesitive identificationby name of product, stage of processi”~ she%
applicable, end lot number. For example, the pens of grsnulatien meter-
ial in or out of dryimg evens; the material being processed in teblet-
ing machines, capsule mechiries,mixing vats, -ling apparatus,
filling machines, coating pens, etc;, shall be marked with the maniaof
pr6duct, stage of processing where applicable, and lot number.

(o) Records shall be maintained for each machine end equip-
ment required to be numbered es per Per. 4.3.1.E. The records shall
reveal the sequence of products manufactured with the machine or equip-
ment, and the preducts manufactured concurrently in the same
preductlon area.

5.4.2 Hanuf acture by uutomat fon or cent inuous prwess

Control of manufacture by automatic mechanical or electronic
equipment or continuers proeese shall be considered acceptable,provid-
ing that the system end procedures are scientifically sound and consist-
ently preduce material in cemplience with predetermined In-process and
end iternspecificatiene. The autematic 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 peried of
continuous Op.2rati0n.

(c) Have adequate control instrumentationwith accurate,
sensitive, end automatic sensing end recordisg mechanisms reflecting
all critical‘peints of manufacture.+3uchbuilt-in devices shall be
capable of detecting departures frcssdesignated standards.

(d) Be capable of recording, by meters or other instrumenta-
tion, the quentities of raw nmterials or intermediatesentering Into
the manufacture.

(e) Have centrol recording charts (a.tomsticor menukl)
which are maintained es a pe-en t record end are annotated to re-
flect the lot number of the final preduct. ‘he charts ahnll record
such charact.eristics es: temperature, pressure, vacuum, relative . .
humidity, pH, color, rate of reaction, final yield, etc.-”--

(f) Be filly described in maintenance manual which, in
additien to the operations end ❑echanism, shall.include:

(1) Maxistumperied of continuous manufacture. -1.
(2) Fre@ency of checldng or replacing parts.

(g) Methed for determining accuracy ~d sefiitf.vitYOf
instrumentsend mechanism, and frequency of such examinations.
See Per. 5.4.4.1.F for In-Process Controls.
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5. PRODUCT CONTROL STANOAR03 (Cent’d)

5.4.3 Preparat ion of containers jor fwckag itrg(j(11inf)

Prior to filling, containers shall be handled in accordmce
with specific methed prescribed for each type of product. A system
shall be established whereby the effectiveness of each meth~ is
periodically tested, end test results reviewed, evaluated,

+snd meht.airied.

5.4.3.2 CONTAINERS ~R P~

(a~ Containers (empuls,vials, bottles, tubes, etc.) shall
be cleened ti>reoted by a methed effective in destroying micro-
organismsend pyrogens. One acceptable methed is the washing of
containers,rinsing with pyrogen-free distilled or deionized water, and
drying at 26G”C with dry heat for 2 consecutive hours.

(b) Rubber closures shall be washed, thoroughly rinsed with
distilled or deionized water, end autoclave at 121°C for 15 to 20
minutes, end dried when meisture can adversely affect the preduct.
Rubber closures shall be adequately protected against contamination
until used.

(c) Sterilized ampuls, vials, bottles, tubes, etc., for
, psrenteralsshall be held in hermetically sealed sterile containers

to maintain sterility until used for filling. If the containers are
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, empuls, vials, bottles, and tubes,
shall be used as soon as possible but not mere then 48 hours later
without desterilizing.

5.4.3.2 CONTAINERS ~R OPNTNAIMIC LIQUIOS

Containers for ophthalmic liquids shall be adequately washed
end rinsed with distilled or deionized water. Gleas bottles shall be
dried by heat; plastic bottles shall be dried by heat or drained. Con-
tainersand appendages used for ophthalmic liquids shall be sterile.

5.4.3.3 CONTA1h’ERS FOR TABIEfS, CAPSUIES, PIUS, TROCRE$,
AND SIMILAR DOSAGE FURMS AND DRY POWDERS

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

-.
5.4.3.4 OINTMENTTUS=

Ointment tubes shall be cleaned by blowing out with dry,
filtered air. Ointxeenttubes used for ophthalmic products shall be
specially treated, such es by sterilization, eupersnnic treatment, or
other auiteble mesnsj to assure adequately clean tubes.

.. ..
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5. PROOU,CT CONTROL SrANDARDS (Cent’d)

5.4.3.5 OINTMENT JARS
Ointment jars shall be cleaned by blowing out with dry,

filtered air or wiped with a clean chamois.

\<5.4.3.6 CANS, PRIMS, C“~NS, AND CANISTERS
Cane, drums, cartons, and canisters shall be cleaned by

blowing out with dry, filtered air or by suction, or shall be
inverted end tapped.

5.4.4 In+mcess cent rols
In-process controls are a means of checking end maintaining

quslity during menuf& ture. It is required that all Quality Control
checks during menufacture be accomplished precisely es delineated in
written procedures end instructions. Such procedures and instructions
for in-process controls shall be in accordance with sound scientific
principles end gosd pharmaceutical mmufacturing practices.

Records of in-process control testing shall be retained as
en integral part of the manufacture of the preduct. In-process control
testing may include simple, rapid tests performed manually or by instru-
mentation, visual examinations, measurements, etc., accomplished during
the manufacturing processes.

5.4.4.~ GENRRAL REQUIREMENTS FOR IN-PROCSSS CONTROIAS

Ceneral 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 preduct. Those raw materials and inter-
mediates requiring special storage conditions, such es 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 packsg-
ing, and packaged material awaiting Quality Control approval o,rFDA
certification certificate or NIH approval, shall be maintained in a
“Holdm status until released. Containers shall be appropriatelymarked
to identify the material end to prevent its premature release.

C. Material awaiting further processing still be maintained
in a “Hold’ statue. Containers shall be appropriate y marked for
identity of material end stage of processing.

D. In-process testing shall be performed on representative
samples selected at predetermined intervsls during the m~facturing
end packaging operations. me frequency of in-pr~ess sampling control ..
testing and examination shall be predicated upon the experience devel-
oped by the company in the manufacLure of the perticular preduct.
Significant revisions in the conditions and procedures of manufacture
shallresult in more frequent in-process control sampling, testing,
and examination until uniformity and reproducibility of the product
is assured.

31

Downloaded from http://www.everyspec.com



5, PRODUCT CONTROL STANOAROS (Cent’d)

5.4.4.1 GENERAL REQUIREMENTS FQR IN-PWXX= CONTROLS (ConL’d)

E. A downtime peried shall bc allocated after completion of
each msnufact.uringoperation, during which time all residues, debris,
CO”t.ainers,labels, labelings, cartons, and all Other ~terials rem~n-
ing from the previous product shell 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 ❑ixups and cross-
contamination.The cleaning procedures shall be delineated and shall
include the cieening agents employed S5 applicable. prior to ~% the
machines or eqtii~ent for subsequent PrOduCti~s a @ali?ied p~fes-
sional Person shall examine.and approve the candition of the machines,
equipnent, and area. Records shall be maintained including the date
end identificationof the person giving approval.

F. During manufacture by nut=tion or continu~s Process,
sampling shall be accomplished at critical stages of production, snd
such samples shaIl be tested for Ccznplisncewith.aPPlicablCs~derds.
Records, charts, gages, and ,instrwnts sh~l be cx~incd by @alified
ProfessionalPersonnel on a predetermined besis to determine cemplience
with d@sifpmted standards. Rstch.production records, .3ppr0priat@lyIUOd-
1fled to represent the automation or continuow system, shall be main-
tained.Such records shall be reviewed and approved by Qua1ity Control.

G. Ghssware end other equilxuentused in preparing and filling
parenterals,and those parts of the filling machine coming in contsct
with the perenterals, shall be clesmed end treated by a methed ef-
fective in destroying micro-organism snd pyrogens. One accepable
methed is “thewashing of the glassware, parts end equipment; rinsing
with pyrogen-free distilled or deionized water; nnd drying at 200”C
with dry heat for 2 consecutive hours. The glsesware and machine psrts
shall be protected from contamination while awaiting use.

H. Glassware and other equipnent used in preparing and fill-
ing sterile ophthalmic liquids and other.non-parenterslsterile prod-
ucts, and those parts of the machine ceming in contact with the ster-
ile product, shaIl be cleaned and sterilized. on? acceptable meth~ is
the washing of the glesaware, equipamnt end parts; rinsing WIth dis-.
tilled or deionized water; and eutoclaving at 121°C for 15 to 20
minutes. The.glassware amd uiachineparte shall”be protected from cem-
teminationWhile “awalting use. ..

. . .

5.4.4.2 SPRCIAL REQUIREMENTS iWR IN-PRWSS CO-M

In-proces~ testing required herein shall apply’to each lot
of msterisl produced o“neach machine (t.nbletiwb filliW, ”encaPs~at-
ing, etc.). Ail.in-process test results shall.be recorded end made
part of the Ratch-Production Records. .

.. .
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5. PRODUCT CONTROL SrANDtlROS (Cent’d)

5.4.4.2 SPECIAL REQUI~ FUR IN-PROCESS CONTROIS (Cent‘d)

.- . Ip~process testingshall be performed on representative
s~les selected at predeterminedintervals during the manufacturing

‘1 end packaging operations. The samples shall be tested for those ch.srac-
teristics that are aiiindex of’purity; quality end strength; end ac-
curacy, uniformity, end hemegeneity. The extent of in-process control
testing end examination shsll be predicated upen the statistical rec-
ords,developed by the cempeny in the ~ufacture of the particular
preduct with the equipnentemployed..The frequency end size of sampling
shall be such es to assure, to a 95.per cent confidence level, that
material being preduced is in compliance with specification require-
ments. Significant revisions in the conditions end procedures of manu-
facture shall result in mere frequent in-process control testing and
examination until compliance with above requirements is assured.

In-process testing end 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 rapid end
accurate means of determining the progress rindtrends for the particu-
lar characteristics during prediction. ‘fhistechnique can be adapted
for the recording of in-process test results during manufacture of
mest drug preducts.

A. In-process testing end examination of parenterals end
other sterile preducts:

(1) Bulk solutions shell be checked for PH, color,
clarity, completeness of solution, extraneous material, end other
characteristicsbefore filling.

(2) The volumes of liquid in final containers shsll
be checked.

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

(4) Preducts not subjected to terminal sterilization
“shallbe ssmpled for sterility testing st predetermined intervals, in
accordance with written procedures, so es to represent the total fill-
ing operation. Those samples, reflecting the aseptic filling of the
final containers, shell be teeted for ster<lity in accordance with the
metheda end procedures of the USP/?W, or NIH for preducts under NIH
control. ..

(a) Nhen mre then one filling machine I* used in the
filling of one batch, samples shall be drawn frem each filling mnchine
and shall be marked to identify the filling machine. -.

(b) Nhen one batch is filled in a continuous filling
operation end there are no changes in equipment or procedure, sterility
testing shall be performed on samples drawn from e“achfilling device of
the batch during each working shift. When filling peried is disrupted,
sales shall be taken for each uninterrupted portion.
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5. PRODUCT CONTROL STANDARDS (Cont”dJ

5.4.4.2 SFSCIAL llSQUll@AENTSIWR IN-FROCSSS CONTROLS (Cant‘d)

(5) Praducts subjected to terminal sterilizationshall be
sampled fOr sterility. Such samples shall be representativeof all
layers of the sterilizer load or sterilization apparatus. Sterility

=%.or NIH for pred”cts under NIH control.
shall be in accordance with the &theds and procedures of the

(6) Flsme-se~ed empuls shall be effectively tested for
leakage. If t~rminal sterilization is employed, the test for leakage
shall be psrfo%ed after the sterilization procedure. Acceptable
methads for testing flame-sealed ampuls for lcakege are con’wined in
Appendix II.

(7) Parenternls shall be indlvldually subjected to visual
end physical (ocular or suitable mechanical device) examination for
color, clarity, particulatlon, and container end closure defects.
Parenterals sub.jected to terminal ster11ization shal1 be Inspected
after the sterilization procedure. All parenterals failing to meet the
requirementsfor 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 establiah that the
necessary indicator change occured.

(9) In intermittent sterilization procedures, complete -
records shell be maintained of the sterilizationconditions employed,
such es temperatures, duration of exposure snd intervals.

(10) In lyophilizatioriprocedures, temperature and vacuum
controls shall be maintained at the freezing stage end at the drying... . .
stege. 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 hmdled and sealed in a manner to avoid the petential for contam-
ination.

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

(1) Uncoated tablets, capsules, and pills from each lot
shall be teate.dfor compliance with applicable weight requirements
by drawing samples from each machine at regular lmterwels. S~leS
shell be obtalned from each platform of multiple..stsgemachines. In
addition, the weight test shall be performqd premptly after machine
edjushnt.

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

(3) Tablets, capsules, and pills.shall be tested for cem-
plience with disintegration time, end dissolution time when I.r@ludcd
as a specification requirement. ...
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5. PRODUCT CONTROL STANDAROS (Cont”d)

5.4.4.2 S131i21ALREQUI-~ ~R IN-PROC~S CONTROIS (Cont.’d)

(4) Coated tablets, capsules, and pills frmn each
cotitirig-pinshall be tested for”disintegration time, and dissolution

~ time when included es a specification requirement.

(5) Soluble tablets shall be tested for”compliance
with applicable volubility time.

(6) Campresscd tablets shall be tested f’orhardness at
regular intervals during gabletlng.

(7) Unqoated 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.

(S) 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 peckeging.

(9) Representative stusplesof.containers of tablets,
capsules, ssd pills shall be randomly selected during the filling
operation. The finished container shall be.examined for tightness of
closurss. The contents shall be counted and visunlly examined for
defects, including extraneous material, and the results compared
against established Iimlts to determine compliance with the
requirements.

C. In process test~ng and examination of ointments and creams

(1) Ointments end creams shall be checked for color, con-
sistency, unifonsity, homogeneity, and extraneous material during
menufacture.

(2) Particle .SiZedeterminations shall be made when
. appropriate. Particle size in the ointment or cream shall be within

predetermined stendarde.

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

(4) Finished jars end tubes shall be taken fr”bqthe fill-
ing line at predetensined intervals and test@. for net weight, or auto-
matic rejection system (for weight) may be employed.

D. In-prosess testing and examination of suppesitories

(1) Suppositories shall be checked for a~arance, uni-
formity, hemogeneity, end extraneous materisl durisg meriifacture.

(2) Sizes and weights of supfisitoriesshall”be checked-=
to essure cemplisnce with specification requirements”. ‘.
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5. PROOUCT CONTROL STANOAROS (Cortt’d)

5.4.4.2 SPSCIAL REQUIRS35NIS FOR IN-PROCESSCONTROLS (Cont’d)

E. In-process testing and examination of liquids:
(1).Liquidpreducts (solutions,suspensions, emulsions,

etc.) shall be checked for uniformity, hem?genelty, clarity of solution
><hen applicable), end extraneous meterial during umnufact.”re.

(2) Finished con~iners shell be teLmn frem the filling
line at prede’terdned intervals end tested for net volume/weight.

(3)<Finished containers shrillbe examined for tightness
of closures or leakage.

F. In-process testing and exemlnstion of powders
Finished centalners shell be taken from the filling line

at predetermined intervals end checked for appearance, uniformity,
extraneousmaterial, end net weight.

G. In-process testing and ex.eminationof lozenges, treches,
end similar dosage forms

(1) Lozenges, troches, and sl.milardosegc forms shall be
tested for compliance with wei~t requirements, appearance, end uni-
formity at predetermined intervals during manufacture.

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

(3) Represen@tive semples of containers of lozenges,
troches,end similar dosage forms shall be randomly selected during
the filling operation. The contents shall be counted end visuslly ex- .
@mined for defects on a statistical basis.

5.4.5 Finfshed f.vwiuct inspsct ion

visual, on-Iine, or other suitable inspection shall be tie
of the finished products to insure:

(a) The ecceptsblllty of the ~diate containers end
closures

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

(c) The absence of physical defects

5.5 ENO PRUDUCT TESTING, EXANINA lION, ANO RELEASE

5.5.1 Representative stimplesfrom each lot shall be tested end
examined m? required in the applicable specification. $Peci!icatio~
for official preducts shell cemply with the off+ial compendia end
c-y St@nd@rdS. $pSCifiCatl~ for nonofficial preducts shsll in-
clude standerde for quality, purity, and s~rength. In those instances
when the testing is performed on drugi prior to fillin$ into finsl con-
tainers, additional testing or exemlnatlen shell be performed on fin-
ished product to safe@rd egs.?natany error in the finishing operatisn.

Semples of eeeh lot of the flnlshed preducts shrillbe .selectsd
on a rendom besis end exemined for defects, in accordance with e suit-
able inspection plan wIilchdelineates a cl=slfication 0.f.defes!+.@ . .
en e.ccepteblequality level. .
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5. PRODUCT CONTROL “iTANDAR05 (Cent’d)

5.5.2. No lot shall be rele~ed for marketing prior to examination
of preduction rec”orde,data obtained from in-precess end .eI’Iditerntest-
i~ “tide;@tiati&e;””and” inspection.for signs of visual defects. Re-

“==leese of the lot sh@l be made by fmthorized Qualified Professional
F+3rsonnelin Quality Control.

‘5. 5.3 se~h lot of finished product (other then penicillin items)
IS tested for penicillin content lf the mmpsny. hm~es penicillin in
the same plant. Materiel containing mere then the allowable penicillin
is rejected. . ,.

,.

5.6 .STORAGE OF ;INISHEO PRODUCTS

Finished products shell be stored or warehoused at tempera-
ture ranges and under conditions stated on the labels or required for
the itern.

Finished products awaiting ‘&ality Control approval shall be
marked to”reflect this status, and shall not be connningledwith ap-
proved materiel. Regular retesting shall be performed when material
which is subject to deterioration is not shipped within a reasonable
peried.

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

5.7 SHIPPING OF FINISHEO PROOUCTS

Finished prcducts 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 preducts shall not be commingled
with receiving materials.

5.8 01sTR18UTION OF PRODUCTS

Perpetual inventory records”shall be maintained 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 SAMPLES

Retention samples of at least two finished, labeled pr~ucts
shell be retained from each lot for at least 2 years aftei distribution
or, for.dated prsducts, for 1 year after the expiration date. The re- .
tention samples shall include a quantity of representativematerial Of=X
each lot sufficient Por a.tle.esttwo cmpleted ~~Yses ~ exceP~..for
sterility testing. Retention samples shall.be stored within the @M-
perature range and under conditions stated on the labels or required
for the itern.If no special storage conditions are applicable, the
material shall be stored between 50” end 80”F.
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6. OUALITY CONTROL TESTING lAf30RA10Rt’

6.1 GOflPANf 1A80RA TORY

Company shall have a Quality Control Leborat.ory‘toperform
the required testing or it shall employ a commercial laboratory to aug-
ment its testing capability or capecity. As a minimum a compeny lab-
oratory shall be capable of performing in-precesscontrols and exami-
nation for Clsssifi6ati0n of Defects.

k
1. The company laboratory shall be directed by the Laboratory
Heed (seePar. 3.3.4). The hboratory shall be independentof pro-
duction.nmnegement. It shall cemply with each of the following
requirements. ...

6.1.1 Fact tit [es and arrangemwt

l%e Laboratory shell be of suitable size ~d cO=tructiOn.
for the operations performed. It shall be In good state of repair end
walled-off frem the menufseturing arees. The arrengenmt of the Lab-
oratory shall eliminate confusion and crowding. The Laboratory shall
have adequate lighting end ventilation, and be clem end orderly.

The .facilitlesshall include laboratoryworkbench, hot and
cold running water, end such utilities es necessary. Equipment for
wsshing glsssware and other meterials, and facilities for drying shall
be maintained.

6.1. i. 1 The venting system shall exit to the outside of the building,
in order to prevent contamination of the manufacturingarees within
the building.

6.J.1. 2 Safety devices, such es showers, blankets, first-aid kits,
fire extingiiishers,etc., shall be available for innnediateuse.

6.1.1.3 Special rooms requiring Isolation, such es sterility testing
rooms, conditioning roems, etc., shall be maintained in appropriate
operatingconditions.

6.1.2 Personnel staff ing
-.

The Laboratory staff shall be of a size end technicel com-
petence necessary for the testing performed. Supervision shall be main-
tained to the extent necessary, depending upon the education end ex-
perience of the personnel performing the tests, analyses, end examina-
tions.me. work performed shall be reviewed by the Laboratory:Hesdor
a QualifiedProfessional Person on the LAboratory.-Staff.

-.

6.1.3 Equfpnent and &@pl fes

Equipment shell be in good wortdng order, SU1table for the
intended testing end analyses. Sufficientsupplies of chemicals, re-
sgents,glaeswsre, apparatus, etc. shall be maintained. Distilled or
deienizedwater shall be avsileble in sufficlent quantlty.

..

3s
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6. iUfALllY CONTROL TESTING Laboratory (Cont”d)

6.1.4 rest fng methods and Wocalures

The teSting methcde and procedures, end the techniquesem-
ployed shell be in accordance with good analytical practices designed

‘--- to give accurate end reproducible results.
‘l’heaccuracy, sensitivity, and reproducibilityof company-

developed tests shall be established end documented.
Methcds and procedures employed shell be obtained frem

technicalpublications, or maintained by the ccsnpenyin the form
of written procedures. .

6.1.5 Cal fbratlon and standardfzat fon

See Par. 7.7.

6.1.6 Laboratory log

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

6.1.7 Test records

Test record shall include:

(8) Name and lot number of product.
fb) All test results end methods of analyses; metheds of

arm yses may be reported by reference.
(c) Permitted tolerances end limits.
(d) Jhdorsement of individual obtaining sample.
(e) Calculations; (NOTE: Permanent records shall be main-

tained of weights, volumetric titrations, calculations, end all raw
data which can be similarly recorded.)

(f) Date end identification of person(s) performing
the tests.

(g) Statement of compliance or noncompliance.

(h) Approvel, release, or rejection by the Laboratory

Heed or designated Quelit’iedProfessional Persons on the Laboratory
Steff.

(i) When animals sre tied in testing products, the
animals shall be identified end records ❑aintained u to dete,
use, end time.

6.1.8 L fbracy

A library of booki md periedicsls shall be maintained. It
shell contain at least the following: me latest USP end HP with all
interim revisions end supplements, end a compilation of chemicel and
pharmaceuticalpublications necessary for the testing performed. The
leeatien of the publications need not be limited to the laboratory““<<..
proper. . . ..

6.2 fWNERCIAL LABORA TORIES

Commercial laboratories may be used to augment the testing
capability or capacity of the cempeny laboratory.
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6. OltALITY CONTROL TEST1.NG LA8ORA1ORY (cant”d)

‘A .

6.2.1 &anmerCiOl Ioborotories shall comply with the repiremnts
for o company laboratory.

6.2.2 The test reports submitted by t,hcccmmmrcial laboratory
shall include:

(1) N8MS snd lot number of product..
2.. (2) Name of manufacturer of product.

(3) Test results and metheds of analyses msy be reported“by
reference.Actyal calculatlomsshall be included in the report or
retained in work books ss part of a permanent file.

(4) Required standards and 1imite.
(5) Reference to the purchase description or specification

aPPllcable to the iterntested.
(6) Statement of compliance or noncmnpliance.
(7) Date 8MA signature of the CommercialLaboratory Hesd

or designated Qualified Professional Person.

6.2.3 The company’s (manufacturer’s)Laboratory Heed or designated
QualifiedProfessional Person shall evaluate the report from the com-
mercial laboratory, and shall annotate approval or disapproval.

6.3 ANIHAL ROOMS

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

6.3.1 Animal MOM facilities

6.3.1.1 HOUSING

Housing facilities shall be structurally sound and shal1 be
maintained in good repair to protect the animals from injury.The sur-
faces“of the rooms shall be substantially impervious to ❑oisture end
readilysanitized.

6.3.1.2 WATER

Adequate potable water shall be available to the mimals.
Watering receptacles shall be placed so that when splashed out, the
wster does not mix with food or excreta. Watering receptaclesshall
be kspt clesm end shall be sanitized at regular intervals.

6.31.3 &vtAoE

Supplies of fomd end bedding shall be stored in facilities
which adequately protect such supplies against infestationor cOntemi-
nation by vermin. Perishable supplies requiring r~frigeration shal1
be refrigernted. %

,

6.3.1.4 WASTS DISPOSAL

provision shsll be”made for the”removal and.disposal of
enlmsl and food weetes, bedding, dead anitils, and debris. Disposal
facilitiesshell be provided and suitably operated to minimize vermin
infestation,odors, ~ diseese hazards.

. . . ..
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6. WALITY CONIRO1 TESTING LABORA1ORY (Cent’d)

6.3.1.5 WASHROOMS AND SINSS

Facilit” .s,such w wsshromns,,bseins,or sinks, shall be
provided to maintain cleanliness.

‘..\ 8.3.1.6 mmnmuNE comtoi “

Temperature shell be controlled, es necessary, WIthin dppro-
prlate ranges.

6.3.1.7 tiTILA!fION

Adequate ventilation shall be provided by !sssssof
windows, vents, air.condltioning, etc., in order to minimize drafts,
edors, end meisture condensation.

6.3.1.8 LIGNTING

Ample light, by natural or artificial mesnsj shall be uni-
formly distributed to permit routine inspection and cleenisg during
the work day.

6.3.1.9 DRAINAGE

A suitable method shall be provided to rapidly elIminate
excess water. When drains are used, they shall be properly constructed
end kept in goed repair to avoid foul edors.therefrom. When closed
drainage systernsare used, they shall be equipped with treps and
properly installed to prevent any backup of sewsge into the room.

6.3.2 Wnitation

Rooms, cages, snd hard-surfaced pens or runs shall be kept
clesn, end sdequately sanitized at regular intervals. Several ❑ethods
of sanitizing are:

(a) Wash with hot water (lSO”F) end soap or detergent.
(b) Wssh all soiled surfaces with a detergent solution

followed by a safe and effective disinfectent.
(c) Clean all soiled surfaces with live stems.
Pens or ruse using gravel, send, or dirt shall be ssnitized

by remeving the sbil,edgravel, sand, or dirt end replacing it &
necessary.

6.3.2.1

shell be

6.3.3

tain the

Premises shall be free of accumulationsof tresh.

PEST CONTROL

An effective program for the control of Insetts snd pests
established end maintained. -.

Employees
..

II sufficient number of employees shal1 be utilized Lo main-l,
prescribed level for care. Animal roems shal1 be under the

supervision of a caretaker who has adequate experience in the care
of animals.
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7. OPERATIONAL STANOAROS

7.1 WRITTEN PROCEDURES

Written procedures shalI bc 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 ~ufacture, quality control, packnginR, end packing; inspection

~through final release of the material; care and cleening of equipment
‘..m=d facilities;and plant maintenmce md sanitation.Operating units

shall me~ntain, in their possession, written procedures applicable to
their functions.

7.2 TEST P’rnCEOURES

Test procedures, es conducted by the canp.snyfor officicl
end non-officlal drugs, shall”yield accurate snd reproducible results,
sc demonstratedby compeny data.

7.3 PREPARATION OF RECORDS

7.3.1 Preporat ton of rectmls

Records shall be prepared concurrently with the performance
of each step of manufacture, quality control, maintenance, sanitation,
etc., in accordance with the requirements of the written procedures
and this document. Records of tests and inspections shall include the
number of senqrles,the nature and number of observations mede, the
number and type of deficiencies found, the quantities approved and re-
viewed, and the nature of corrective action taken, es appropriate. Rec-
ords from recording devices shall also be retained. The records shall
be legible and permenent. They shall identify the dates md persons
performingsnd supervising the operations (es required herein). The
records shall be sufficiently deta’iledand accurate to allow retracing
of each step in the history of the products.

7.3.2 Steri f izat ion records

Records shell be maintained of sterilization operations, in-
cluding the mode of sterilization,date, duration, temperature, snd
other conditions releting to sterilization of equipment and materials
used in the processing of products. The sterilization records shall
be developed by moms of automatic recording devices, or by other
mesns which give equivalent easurence of the accuracy end reliability
of the sterilization.‘lhesesterilization records shall be maintained
in a menner that permits identificationof the lot...

7.4 RETENTION OF RECORDS --

Records required in subparagraphs 7.3.1 end 7.3.2 above
shell be retained from each lot for at least 5 years after manufacture,
or, for dated products, for 1 year after expiration date.
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7. OPERATIONAL STANOAROS (Cent’d)

7.5 LOT NUMBER AND LOT NUMKRING mm

7.5.1 lot number

\ “-Lot“@ratchor control) number shall be a ivneber(or other
‘-des@tion) assigned to a single, uniform, and homogeneous qumtity

of a product from one formulation which has received entirely the same
processing end 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 centinue to be
preduced within a manner that shall assure uniformity of product. The
ccm@ete history of the product shall be traceableby reference to
the lot number.

7.5.2 Lot nunbering system

A lot numbering system shall be employed which reveals, for
each lot of finiehed products, reedy 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.

7.6 INSPECTION AND CONTROL OF LABELS ANO LABELING

7.6.1 Inspect [on of labels and labeling

Printed supplies such se 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 WICh 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 Pro~essionel 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 labels, brochures,
inserts, labeled cartons, etc. Procedures end controls of labels and
labeling shall be under the supervision of a Qualified Profe?eional
Person and shall include:

(a) Receipt, review, and proof reading-prior to releeee
to inventory.

(b) Storege of labels and labeling material in a manner
that avoids mixups. Each label representingdifferent pro@ct, strength,
or potency or doeage form, end related labeling shall be stored in sepa-
rate compartments and suitably identified.

(c) Perpetual inventory records including the date, quentit~~”%
and identity of person issuiti“th~”‘-ttirialsmd qu~titY returned. . ..
Access to label and labeling storage area shall be restricted to
designated persons.

(d) Deposition of unused and waste labeling.
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OPERATIONAL STANDARDS (Cont”d)

/.0.2 COntrvls oj (abels and (abel ing (Cent ‘dJ

(c) Obsolete and outdated labels and labeling shall
be destroyed.

(f) Actions to be taken when discrepancies in labelisg exceed
the limits designated in compsny procedures. Discrepancies shall be
resolved with the approval end consent of Quality Centrol Director

\..~before distribution of the 10t in question. All discrepsscies shall
‘be fully described on the Batch-PredictionRecord and criteria for
action efilalned.

(g) Inventory records end sscountebllityof containers which
are labeled pridr.to receipt, end containers which are lebeled by
printisg applied directly on the containers.

7.7 CAL \8RA TION ANO STANOAROIZATION ‘

Isstrumente, apperatus, gages, snd recording devices shall
be calibrated at predetermined intervsls in accordemce with goad scien-
tific preetices end instruetioss frem the.❑anufacturers.“Bslsnces and
scales, and weights for these, shall be calibrated at least every year.
Calibrated thermometers shall be employed for precise temperature
measurements.

Rsch operator shall be instructed to watch for possible mal-
functionsof balasces, scales, etc. When malfunction exists, the bal-
ance, scale, etc., ,shallnot be used until repeired. Appropriate
records & tags shell be maintained to show date of Isst calibration
and identificationof person or “compasyperforming the calibration.

Calibrations shall be performed by en outside organization
qualified to perform such work, or may be accomplished by cempsny
employees who are specifically trained end proficient at such sesign-
ments. The calibration equipment shell be traceeble to the National
Bureau of Standards when applicable.

Volumetric solutions used in analyses shall be re-calibrated
at least every six months.

7.8 OISPOSI TION OF REJECTEO HA TERIAL

Rejected ❑sterial shell be disposed of or reworked in accord-
ance with written procedures. These praeedures shell incl~e but tire
not llmited to the following:

(o)= rawmeterinfs, the rejected iiebe shsll remain in
a pr~ttie Srea and the containers shell be clearly marked to show
they are rejected. These raw m.sterkls shell be eithe”rdestroyed, re-
worked, or returned to,the vendor. Records shsll b~meintsined to show
the disposition, reworktng, or return of the-raw msterials.

(b) For intermediates end finished p,raducts,the rejected
itms shsll be ~diat,ely impeusded, clea@y marked,to show they are
rejected,end ms.tntainedin a segregated nrea, preferably under lock
esd key. The rejected msteriels shall be either disposed of or reworked.
Appravel”ofrerrorktngtneterielshell be given only by the Quality
Control Director. Records shall be meintelned to show the disposition...
of the rejected mater,ial.

.

44

Downloaded from http://www.everyspec.com



7. OPERATIONIIL 5TANDAROS (Cent’d)

7.9 PRUDUCT (WIPLA INTS . .

All preduct cemplaint r+ipertsconcerning quality of msterial
shsll be ret.sinedfor at lesst 5 years. The informstion shall contain
the fitllhistory of the cbpplaint, including the nature of the cem-
plaint, the qusmtities end lot numbers.of the msterhl involved, end
the dstes the complaints were report6d. All such complaints ehall be
reported ss required, investigated to a sound.scientific conclusion,
end the results shall be filed. Records available to the procuring
ectivity mey”be limited to: complaints involving quality control or
housekeepi~ received dur@g the prior year; end complaints dealing
with the itern&der -procurement.

.. ..

7.10 RETURNED GOOOS

All returned goods, regardless of resson, shall be impounded
to prevent integration with other msterial. No such ❑aterial shall be
releesed without approval by ‘QuslityControl. Records shall be main-
tained of quentity snd date received md ectual dispesitlon of the
product.

7.11 STABILITY OF FINISHEO PRODUCT

Deta shall be developed for finished drug products showing
stability test results which shall be scientifically,determined to be
reliable end specific. Such date shall demonstrate the stability of
the product end the immediate container snd closure, as required in
Par. 5.2, by:

(a) Storage as stated in the labeling
(b) A combination of accelerated aging and storage under

conditions stated in the labeling
The data shall substantiate the shelf-life or expiration

dste, es required by the procuring activity md shall also include
end substantiate conditions of storsge, snd any preparation for use
which is prepared at the time of dispensing.

----..\

45

Downloaded from http://www.everyspec.com



8. OUALITY EVALUATION PRoGR4M
(SELF-INSPECTION PROGRAM)

An effectlvc Qualit.yEvaluation Program shall be plsnned,
developed, and established in consonance with the company’s opera-
tions. The program, representing a self-inspectionconcept, shall
insure edequate quality throughout al1 phases of smnufacture, quslity
control, snd handling of materials and preducts by demonstrating cem-
.plience with all applicable requirements.

Management shall regularly review the status end adequacy
of the cempany operations. Such review shall include but not be limited
to the evaluation of procedures, processes, methods, cOntrOls, ad
operations in order to detenslne applicability, currentness, accurscy,
end effectiveness of the procedures end cempemy operations.

The Quellty &aluation Progrsm shell detect premptly end
correct assignable conditions adverse to quality- Corrective action
shall extend to all operations end shall be responsive to data developed
by the company, and preducts and product complaints forwarded from
users. Corrective action shall include es a minimum:

(a) Analysis of date 8nd exeminetlon of preduct scrapped or
reworked to determine extent and causes

(b) Analysis of trends in presesses or performance of work
to prevent nonconforming praduct

(c) Introduction of required Improvements and corrections,
end initial review of the adequacy of such measures snd monitoring of -
the effectiveness of correction action taken

-.

. . .
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9. PLANT MAINTENANCE AND SANITATION

9.1 PROCEDURES

Plmt ❑aintenance and sanitation procedures shall be .esteb-
lished (written) and enforced for maintenance and sanitation of plant
and equipmsnt. These:proceduresshall cover all areas and oporstions

... of the pl~t. They shsll: delineate matheds fOr assuring SdeqUte
cleanliness or asepsis; designate spscific srees, cleaning intervals,
cleaning periede, and equipment end materials used; and include neces-
sary provisions for preventing the petential for contamination of ma-
terial, equipment, or are=.

9.2 PLANT CONOI TIONS -

,Plantcondiiiona shall cemply with the following:
(a) l%e plant shall be in good state of repair, being orderly,

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

(b) There shall be no excessivs vibration in the floor when
equipment is in use. Sxcessive vibrritionmay result in stratification
of bulk powders, disturbance of scales, bslances, and delicate instru-
ments or appsratus, etc.

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

(d) All drains shall be equipped with traps and constructed
to insure proper drainage, elimination of odors, end prevent clop@ng
and back-siphonage. Drains shall be covered in sterile, aseptic end
other critical areas.

(e) Al1 outside windows in the manufacturing 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 end doors are kept closed except for
entrance and exit.

(f) Toilet, Dressing Room, md Handi&shing Facilities
Toilet, dressing roam, end hendwashing facilities shall be

provided near working areas md shall be kept clean and in goed repair.
The toilet room shall not.opsndirectly into any manufacturing area
except through en enclosed vestibule or passageway. All toilet room
doors shall be self-closing. The toilet room shall be well lighted,
and ventilated to the outside. Convenient handweshing facilitiesshell
be provided, including hot end cold -ing water, soap, and single-
service towels or blower-typs hand dryers. -

(g) There shall be a water supply with adequate=pressure.
which shall meet all requirements for potable water. S~it~ry, Water
fountains used to supply drinking water shall be in good worldng order
and conveniently located. Non-petsble water shall be restricted to -.
closed systems such es coeling jackets, condensers, etc. All “outlets .-..

and pipelines shall be marked to show the water is n?n-petable. There
shell be no cross-comecting between potable and non-potable water.
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9. PLANT MAINTENANCE AND SANITATION (Cont”dJ

9.2 PLANT CQNOITIONS (Cent’d)

(h) hmch Rooms
Facilities shall be maintained in a sanitary condition. Food

shall not be stored, prepared, or eaten in the manufacturing areas or
where packaging materials are stored.

“ (i) Extermination Program
:.> An extermination program shall be maintained for control of
““’>hsects,,rsdents, and pest habitations. Periedic extermination shall
be conducted, consistent with the particular weds. of the various
areas. Exterm+!ion applications shall be made by professional exter-
minators or by masnpany employee(s) trained in extermination of in-
sects, rcdent.e,qid pests. It is of utxaostlmpcmtence thot ext,re=epre-
cautionarymeasures be taken to prevent contsmtnation of materiel end
equipment. Information regarding the re@enticides, insecticides,etc.,
shall be.maintained for record purposes. Exterminating materials shall
be stored ina separate, closed erea, clearly identified for the “
purpese.

(j) Janitorial Service
Janitorial service shall be.maintained daily to remove rub-

bish and waste, and keep the plant in a clean ssd orderly condition.
Cleaning operations shal1 be conducted in a manner to prevent the po-
tentiel for contamination of drug substances. Soiled cleaning rags md
uniforms shall be kept in closed containers until laundered.

(k) Trash, Waste, and Sewage Dispesal
Adequate sewege end waste dispesal facilities shall be

maintained.
(1) Exterior surroundings shall be free from fly-breeding

accumulations,mosquito-breeding accumulations, end rodent harbornge.
(m) Animal Rooms - See Par. 6.3 for requirements.
(n) Floors shall be free from pools, slush, and materials

that css be tracked from one area to another.
(o) Mhere a mechanical ventilation system is used, .itshall

be designed.to prevent the potential for disseminating contaminants
from 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.mechanicalventilation shell be filtered
if the air is distributed to en area where internal medications are
manufactured.The ventilation.system sh~l have a caPacitY suitabl@ fOr
the purpose employed. Air ducm. shall be cle~ed according to estab-
lished procedures and schedule. Filters shsll.be replaced regularly.The
ventilathn syetem..shallbe .arrsngqdso that outg~ng air shsll nOt be
admixed with incoming air. .

(P) Mmufacturing ares+, lsbor8tor-~esj~ passageways shall
not be .Msedfor qtorege of raw materials, in@medlates, finished Pred-
ucts, centsiners, or equipment.,

(q) Dehumidifying agents “maybe tied,io”prevent d’~ness “and
moistness.

(r) SPSclal pre+utiine shall bb ts~n” iherir~ioactlve ‘” “
materials are used. Filtratiori’of air.and raucti~ in d-t Particles
are among the essential elements in such precautions.
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9. PLANT MIIINTXNIINCE AND SANITATION (COnt’d)

9.3 EQUIPMENT, HACHINES, AND ACCESSORIES “

The condltien of the equipment, mechines, end accessories
shell“complywith “thefollowing: ‘. “-

(a) The equipment end machines shall be:
(1) Adequate for the operatloms performed
(2) Properly located end constructed to

!’seilitatecleening
(3) Arrsnged to ,cvoidthe potential for contamination
(4) Operated and maintained as described by the men.fac-

turers of:the equipment.end mechines
(6) Installed in a manner that eliminates excessive

vibration
(b) Processing vessels, equipment, filtering end filling

apparatus, storege containers, and all machines, pumps, epparatus, and
accessory equipment (includingpipes and tubes) used in manufacture
shall be:

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

(2) Cleaned promptly after use, or tegged to show that
cleening is required. Uncleaned machines, equipment, etc. thet may
represent n potential source of contamination shall be covered to
avoid such potential for contamination.

(3) Inspectedbefore use to essure that there is no con-
taminatingmeterial in, on, or near the machines, equipment, etc.

(4) Tenke, hoppers, pipes, outlets, and other portions
of liquid-fill end powder-fill equipment shall be cleaned (wit.hthe
aid of stews, special solvent, or other sultsble ❑ethod) to remove
any residual material from previous operations. The equipment shall be
diseesembled regularly to prevent the potentiel for contamination.

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

(6) Storege tenks holding the a.sm.eraw msterinl, end
lines end pumps, shall be clesned at lees: snnuelly end records
maintained.

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

(d) No utensils or containers (such as percelain and = ...
crockery) shall be in contact with drugs or available for such use if
they have chipped, cracked, or bare areee.
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9. PLAN~ MAINTENANCE tlN17 5.4NITATION (Cent’d)

9.3 EO.YIPHENT, MACHINES, AND ACtESSVRIES (L%nt ‘d)

(e) Reuse of drums, cartons, end other containers shall be
permitted only when clesmed and lined with unused paper bags or mm+sed
polyethyleneor equivalent liners.”Those drums and other containers

< that csn be washed do not require liners, provided the drums and other
-containers are thoroughly washed and thoroughly cleaned after use, and

Imspected prior to reuse.
(f).When used for storage of drugs, freezers, refrigerators,

and warm recsne-@all be maintained at designated temperatures.Suit-
sble temperature recording devices shall be employed, or temperature
reedimgs shall be recorded on a regular routine bseis. Freezers, re-
frigerators,.end warm roems shall not “beused to store extreneous
material.

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

(h).Dryi% ovens shall be maintained at designated tempera-
tures. Suitable recording devices shell be employed, or temperature
resdings shall be recorded on a regular routine besis. The interior of
the ovens, including the trays, racks, base, walls, doors, and other
surfaces, shall be clesned”after use. Forced air systems shall include
edequate filters which shall be routinely replaced or cleaned te pre-
vent the petentinl for contamination, in accordance with prmeedures end
schedules.The intake of air shall originate from an area which is free -
from odors, fumes, and dust or vapor contaminants. ‘I’heexhaust sh~l be
releasedwhere it will not contaminate other preducts or be harmfil to
porsomel. “

(i) Sterilizers and methed of sterilization’shall insure the
destructionof contaminating micro-orgsmisme. The effectiveness of the
sterilizationprocedure 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 imsure that the equipment Is
operstisgwithin the specifled.limits, end thst there is adequate
proof for effectiveness of the procedure.

..
.- .

-.
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APPENDIX II

LEAKAGE 1.!S1

Leakafe Test for Flame-Sealed Ampuls

All flsnu?-sealedampuls shall be tested by the manufac-
turer for leakage in accordance with A, B, or C below:

A. Thoroughly wash all empuls with a suitable detergent
end then ritise.The ampuls ore completely immersed in a hydraal&o-
hOlic solutioh.(containingabout 10 percent denatured alcOhOl) t~t
is highly colored with a suitable dye or cornbina:ionof dyes, yield-
ing e color that is different frem the injection.The solution con-
taining the ampuls is heated between 105”F, and llO°F. for 10 ❑in-
u tes, and then al1owed to cool to room temperature.The contents of
each SMPU1 is examined for color change or presence of dye. Ampuls
showing color chenge or presence of dye are rejected.

B. Thoroughly wash all ampuls with n suitable detergent
end then rinse. The empuls are completely immersed in an aqueous
solution that is highly colored with a suitable dye or combi~tion
of dyes, yielding a color that is different fram the injection. A
vacuum of at least 25 inches is applied on the vessel containing
the smpuls and dye solution, and the vacuum is maintained for at
least 5 minutes. After releasing the vacuum, the contents of each
ampul is examined for color change or presence of dye. Ampuls show-
ing color change or presence of dye are rejected.

C. The smpuls 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 air pressure,
the contents of each smpul is examined for color change or pres-
ence of dye. AIupulsshowing color change or presence of dye are
rejected.

-.
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