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General

3.3 Lighting, temperature, humidity and ventilation
should be appropriate and such that they do not
adversely affect, directly or indirectly, either the
medicinal products during their manufacture and
storage, or the accurate functioning of equipment.

3.4 Premises should be designed and equipped so as to
afford maximum protection against the entry of
insects or other animals.

3.5 Steps should be taken in order to prevent the entry of
unauthorised people. Production, storage and quality
control areas should not be used as a right of way by
personnel who do not work in them.
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General

3.1 Premises should be situated in an environment
which, when considered together with measures to
protect the manufacture, presents minimal risk of
causing contamination of materials or products.

3.2 Premises should be carefully maintained, ensuring
that repair and maintenance operations do not
present any hazard to the quality of products. They
should be cleaned and, where applicable, disinfected
according to detailed written procedures.

Production Area

3.6 In order to minimise the risk of a serious medical
hazard due to cross-contamination, dedicated and self
contained facilities must be available for the
production of particular medicinal products, such as
highly sensitising materials (e.g. penicillins) or
biological preparations (e.g. from live micro-
organisms). The production of certain additional
products, such as certain antibiotics, certain
hormones, certain cytotoxics, certain highly active
drugs and non-medicinal products should not be
conducted in the same facilities.




Production Area

3.6 (cont.) For those products, in exceptional cases, the
principle of campaign working in the same facilities
can be accepted provided that specific precautions are
taken and the necessary validations are made. The
manufacture of technical poisons, such as pesticides
and herbicides, should not be allowed in premises used
for the manufacture of medicinal products.

Production Area

3.8 The adequacy of the working and in-process storage
space should permit the orderly and logical
positioning of equipment and materials so as to
minimise the risk of confusion between different
medicinal products or their components, to avoid
cross-contamination and to minimise the risk of
omission or wrong application of any of the
manufacturing or control steps.

Production Area

3.7 Premises should preferably be laid out in such a way
as to allow the production to take place in areas
connected in a logical order corresponding to the

sequence of the operations and to the requisite
cleanliness levels.

Production Area

3.9 Where starting and primary packaging materials,

intermediate or bulk products are exposed to the
environment, interior surfaces (walls, floors and
ceilings) should be smooth, free from cracks and open
joints, and should not shed particulate matter and
should permit easy and effective cleaning and, if
necessary, disinfection.




Production Area

3.10 Pipework, light fittings, ventilation points and other
services should be designed and sited to avoid the
creation of recesses which are difficult to clean. As far
as possible, for maintenance purposes, they should be
accessible from outside the manufacturing areas.

3.11 Drains should be of adequate size, and have trapped
gullies. Open channels should be avoided where
possible, but if necessary, they should be shallow to
facilitate cleaning and disinfection.

Production Area

3.13 Weighing of starting materials usually should be
carried out in a separate weighing room designed for
that use.

3.4 In cases where dust is generated (e.g. during
sampling,  weighing, —mixing and processing
operations, packaging of dry products), specific
provisions should be taken to avoid cross
contamination and facilitate cleaning.

Production Area

3.12 Production areas should be effectively ventilated,
with air control facilities (including temperature and,
where necessary, humidity and filtration) appropriate
both to the products handled, to the operations
undertaken within them and to the external
environment.

Production Area

3.15 Premises for the packaging of medicinal products
should be specifically designed and laid out so as to
avoid mix-ups or cross-contamination.

3.16 Production areas should be well lit, particularly
where visual on-line controls are carried out.

3.17 In-process controls may be carried out within the
production area provided they do not carry any risk
for the production.
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Contamination moves towards the floor SR FMEBZ)
Class 100 achievable throughout the room ¥4 R H LA 1004%

This concept is most widely used in the pharmaceutical industry

TS TERIZAT L R A

\ AY b
FDA/ISO/EUi #4% X FRFg
FDA Classification (0.5 IS0 EU Class Particles/m®*=05 | Microbiological | Settling Plates.
micron particles/ft’) Designation micron or larger | Active Air Action | Action Levels
(In Operation) levels (cfu/m?) (diam. 90mm; cfu/d
hours

100 3 Grade 3,920 1 1
A

1,000 6 35,200 7 3

10,000 7 Grade 352,000 10 5
B

100,000 8 Grade | 3,520,000 100 50
c

AR

i

1l
thl

Contamination moves from one wall to the other wall
5 4 I B — TED I 1 53— Tl

Cleanest work area in the beginning

B X ALTE AR SE

Suitable where work area is near the supply wall and a
large number of people present

B THRERRITMRIRNSRMEA R LS BRI
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At Rest In Operation
0.5 pm 5pum 0.5 pm 5pum

Grade A 3,500 0 3,500 0
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Grade C | 350,000 2,000 3,500,000] —20-606}—

Grade D | 3,500,000 20,000 Not Not
defined| defined
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!!IH Contaminant Classifications Guidelines

NIHEER 73K4EMH

Labs Production Plants |Severity |Containment
BSL1 BSL1-LS Minimal |Primary
BSL2 BSL2-LS Low Primary
BSL3 BSL3-LS Moderate |Primary +
Secondary
BSL4 High Primary +
Secondary

Lab operations are carried in less then 10L fermentor

H B EGMPHEZ vt

Hiieation of

Agents by Risk Group (RG) |
RRIE R 224 2 B HEAT 43 SR AR ZE Al

Risk Group 1 (RG1) -Agents not associated with disease in healthy adult humans
R (RGL) -Xof i Rl A N TE B0 16

Risk Group 2 (RG2) -Agents associated with human disease but rarely serious
and for which preventive or therapeutic interventions available
2B (RG2) - W5 LRGN, HRZ A E, AT s shsy Tl

Risk Group 3 (RG3) -Agents associated with serious or lethal human
disease for which preventive or therapeutic interventions may be available (high
individual risk but low community risk)
3R (RG3) -1 5 AN s oms, wIRen LU T BRI sty T3 O T
AR, AR TR ERD

Risk Group 4 (RG4) -Agents likely to cause serious or lethal human
disease for which preventive or therapeutic interventions are not usually available (high
individual risk and high community risk)
4R (RG4) -7 5™ T s B o, 3 o T B sty T3 O T
ANV A8 4 it LD
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asis for the Classification of Biohazardous
Agents by Risk Group (RG)
TRE XX A A T AT 4 2K B Al

Risk Group 1 (RG1) —I%RU@ (RG1) -
asporogenic Bacillus subtilis or Bacillus licheniformis (£ 3 Ei#F B 8t B 1T H)
Risk Group 2 (RG2) 2FA (RG2) -
Hepatitis A, B, C, D, and E viruses (FF#¢5%#A, B, C, D, M1 E)
Herpes viruses (F15 %)
Measles and Mumps virus (B SRR 257 5)
Polioviruses (%88 #95%)
Risk Group 3 (RG3) —33‘@%@ (RG3) -
Yellow fever virus (E#RHH)
Prions-Transmissible spongioform encephalopathies (TME) agents (h#:8 4K lif&- 14 7% 3%)
Human immunodeficiency virus (HIV) (%% #& &)
Risk Group 4 (RG4) —4%%@ (RG4) -
Crimean-Congo hemorrhagic fever virus ( 5 RIS H i 2405 )
Filo virusesT £ &
Ebola virusi2 5%

NIH Containment Guidelines NIHEZ X 5/
Ventilation - movement of air and filtration of air (BL3)
BR-ESGRSHMITIE (BL3)

Exhaust air not re-circulated to other areas of facility. JF ST EETE 1
HEADEL fth R S 7 A

Recommend once through air (dedicated single-pass exhaust
system). #EF—REES (LRL—BEHESRS)

Discharge through HEPA filters, thermal oxidizer. i8I HEPAIL J£ 25,
MERHES

A bag-in/bag-out (BIBO) filter or formaldehyde gas for
decontamination of filters. FAEEHEAR H L5 i s ol Y U0t o IR 2E
("SR

Exhaust air discharged away from supply air intakes. J% < HEH B izt
Birsa

Containment for Biologics (BSL-3)
£M7Z5 R (BSL3) 8K

Fresh Air
Once
anoughl HEPA Filter

Exhaust

BSL-3 AL
+++ ++

10,000
10,000 100,000

This concept can also be used for High Potency
Compounds

BL3-LS Design BL3-LSi%
General Considerations & & &

All doors, HVAC, light fixtures etc. carefully sealed and room leak
tested. AT EII], HVAC, AT [l ST A B, IFBEAT b 1a) ™ 1k

All pipe and other services through walls welded to a plate or sealed
properly. BT 55 B2 BB R E AL IRV 15 F AR £ BUE HEIE S,

Provide spare openings and seal them for future use to avoid

temptation to make holes. 4 A EFERER, VIREHSRAITOL, 3+

i, BRI,
*  Strictly control all future work in the room. B[] & N ™ #& | Fr 5
LUEREREMTIE

Spill containment dikes and room decontamination provision. Bt
R FIBE [ H E WA
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for Containment (e.g. BL3)

BBERE EE A (60 BL3)

t General Area 0.0"WG (slight +ve)

100K +++

Contained Area +
100K

Building Pressurization Concept |~ B W& #&

C General Corridor +

Controlled Environment Area + + +100K

Highest Cleanliness Area
+4+

10K —

-+ 10K
—_—

++100K _,:

,-!‘Bm!ding Pressurization Concept ;or ! ontainment

Cleaner Contained Area

ARREENMHERE ERENaERE

t General Area 0.0"WG (slight +ve)

100K ++

Contained Area +
10K

Gowning Room B&K=E

Lo o )] ]

HEPA aI;Q.’
Cla s 100,000 ] Class 10,000
1508 NRLOK ¢ 1507
P =0.05" / P=0.10"
Under door ‘/./
Return Ay Under door
— = bench 4

At rest level of A/L should be the same as
the at rest level of higher class i.e. class 100
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Typical Biology Unit Operation #1544 #)1& £ ¥i.7T

Intracellular Products

+ Raw Materials Off-CAS Cell Lysis
«Water Containment & Recovery
OfiGas.
Media Fermentation Extracellular Purification Sterile Filling
Preparation or Cell Culture. Products & Lyophilization
| Containment & Waste Treatment I
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Penicillin Issues
T 5 2 0] @t

e What do the CGMPs mean by separate facilities? Must
the buildings be totally separated, or are the CGMPs
satisfied when the floors are physically separated with
separate air filtration units installed?

o CGMPHUEIALK) Fiot At A8 | B b2l 4 ph
AL ? AR LA I A UL IER MO, R
PALIPRIE/EE SEIRI PN

! Penicillin Issues

T B2 )

e CGMP i/t [21 CFR 211.42(d) and 211.46(d) | E R E R R 5 EH R
FTRIEIN TS, AR RHE M T T AR E R
B DOl D AN TS A TR A 2, “IFA TR ENL
J BT . XFE, PTLARTE RS h 2 @, it
, PIANESRBALER . R, EEE LASEEREE, HEt
R, BTSN SE N . TG SN M PR
LBt BB KRGS . SRR IR K& AN
TAEH BRI Bo XUETE B B U BRI 3T #3561
?HJiZﬁKI%%_E‘Zij&ﬁ?ﬁﬂ'y TR N ZEGE, W 77 B N AT IR
/U

! Penicillin Issues

T B2 )

o CGMP regulations [21 CFR 211.42(d) and 211.46(d)] require separation
of penicillins from non-penicillins during processing. The discussion of
the comments in the preamble to the regulations note that "...isolation
of penicillin production operations...can be achieved by sealing off...the
two operations.” "...does not necessarily mean...separate buildings."
Thus, there can be a "building within a building"- i.e. two buildings are
not required. However, there must be total separation of operations,
meaning every aspect of the operations must be separate. Adequate
separation should include physical barriers and separate air handling
systems. Personnel and equipment from the penicillin facility should
not enter the non-penicillin facility. These should operate with well
established written procedures and controls. The separation should be
audited, procedures validated, and where necessary monitored.

! Penicillin Issues

T B 2R )l

¢ Even with separation, if any possibility of contamination exists, the
non-penicillin products must be tested (21 CFR 211.176). An example of
possible contamination could be inadequate controls over movement
of equipment or personnel. Section 211.176 requires non-penicillin
products to be tested for traces of penicillin where the possibility of
exposure exists, and not marketed if detectable levels of penicillin are
found.

MR R BRRAS T, WARAFAEAE PTG BT B, AR R 387 i i
Zaks . A ATRETG R T AR A A AR BN TR A
Section 21176 BR WURAFAE T R 387 i B ER I FTAE, AR T #5230 il Y
SRE, DL EETERR, QAN EEHR kR,
A AR o
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Penicillin Issues
== >
A7 7 1) il

© While this section prohibits marketing of products found to be contaminated
with penicillin, it does not sanction marketing of non-penicillin products
based only on test results that show no detectable levels of such contamination.
Other CGMP requirements must still be met. For a discussion on this issue,
please review the article "Is it acceptable under section 211.176 to release
products to market as long as the products are tested and no penicillin is
found?" published in "Human Drug CGMP Notes" (Volume 6, Issue 2, June
1998).

o BRI A G YL A TR, ASRE OO A A A I 3 e v Yt
AR B F 27 5 BT, A TR RA 2R e CGMP 2SRk . SC Tk
AT, S 3 H“Ts it acceptable under section 211.176 to release
products to market as long as the products are tested and no penicillin is
found?” , TI%7E “Human Drug CGMP Notes” (Volume 6, Issue 2, June 1998)
F.

Penicillin Issues
== >
A7 7 1) il

e [s it acceptable to manufacture penicillin and non-
penicillin products in the same facility on a campaign
(i.e., the conversion of production facilities to a
different product line on a routine basis) basis, with
adequate cleaning validation procedures in place?
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e Cross contamination issues have been a concern for a number of years, and
continue to be problematic. In one penicillin cross-contamination case reviewed it
was demonstrated how a non-penicillin facility was contaminated by a separate
penicillin facility located in the same manufacturing campus. This occurred due to
lack of controls regarding movements of personnel, equipment and materials. In
another case, CDER concurred with a district recommendation to withhold
approval on a sensitizing beta-lactam manufacturing facility that was adjacent to
another drug processing building, due to the lack of containment controls which
ensured against cross contamination of the other drugs.
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e No, it is not acceptable. The discussion of the comments in the
preamble to the regulations state that "...it is important to make clear in
these regulations that completely separate air-handling facilities for
penicillin and non-penicillin production are required.". And "...because
it is possible for air-handling systems between penicillin and non-
penicillin production areas to be interconnected, ...the Commissioner
finds it necessary to state that any such interconnection would be
unacceptable.
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e Campaign production of penicillin and any non-penicillin
product in the same facility and with the same equipment
violates the CGMP regulations [21.42(d) and .46(d)]. A concern
is that the cleaning validation process does not include the air
handling system throughout the facility. This is important
because campaign production has the potential for
recontamination of the air handling systems and facilities, and
can lead to cross contamination of non-penicillin products with
penicillin. The concept of decontamination is broader than a
typical cleaning procedure validation, in that sampling is
extended to include the environment, as well as surfaces of the
facility and equipment that are to be decontaminated.
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A facility contaminated with penicillin could not begin non-
penicillin production until extensive decontamination and
clean-up of the facility is accomplished in accordance with the
established procedures, and representative environmental
samples demonstrate that the facility conforms with its
decontamination protocol/specifications.
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e Current technology makes decontamination of air handling
systems difficult. This is because the decontamination/cleaning
procedures would necessitate sampling and residual testing of
other parts of the air handling system, to include the ductwork.
This would be difficult because the air handling system
throughout its length has uneven areas and crevices that create
the possibility of penicillin residue build-up, with slough-off at
undetermined periods during the non-penicillin production
period. Thus penicillin contamination would not be uniformly
distributed in the air handling system, and "representative"
samples (retain, surface and/or air) may not be an accurate
portrayal of the level of contamination.
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® One case we reviewed demonstrated a positive environmental
surface sample from the fan blade of an exhaust hood in the
repack room for beta-lactam residue, even though the most
recent beta-lactam repackaging operation had been performed
more than six months prior to sampling.
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e 21 CFR 211176 indicates that where the possibility of exposure exists,
non-penicillin products must be tested for traces of penicillin and not
marketed if detectable levels are found. This means that representative
samples from all batches of non-penicillin products produced in each
campaign must be tested with an acceptable method and found non-
detectable for the penicillin product produced prior to the start-up of
the non-penicillin campaign.
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e [s it acceptable to manufacture penicillin products in
the same facility as cephalosporin?
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® Beta-lactams are products with a chemical substructure that contains the beta-
lactam ring. They have the potential to sensitize and cause allergic response in
humans. Hypersensitivity, due to intolerance of beta lactam ingredients, can
trigger reactions which range from a rash to life-threatening anaphylaxis. There
is evidence that cross-sensitivity exists between penicillins and cephalosporins.
Thus, patients who are intolerant of penicillin may also be intolerant of
cephalosporins, and further, cephalosporins may induce anaphylaxis in
patients with a history of penicillin anaphylaxis.
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¢ The immune system is exquisitely sensitive and can distinguish
between very subtle changes in chemical composition. Patients may be
tolerant of a given drug but intolerant of another drug with closely
related chemical structures. There is evidence that patients tolerant of
penicillin may be intolerant of cephalosporins. CDER recognizes the
considerable potential for cross-sensitivity and the possible life-
threatening consequences of unintended exposure. Therefore,
although not a specific requirement of sections 211.42 (d), 211.46(d) and
211.176, it is recommended that manufacturing operations for
cephalosporins, penems and cephems, be separated from non-beta-
lactam products and other beta-lactam drug products. For example
cephalosporin type products would be separated from penicillin type
products or non-beta-lactam products.
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e Production of cephalosporin type products can be
approached from two different regulatory/compliance
perspectives:
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e 1) If cephalosporins are considered to be non-penicillin drugs,
they could not be manufactured in a facility lacking adequate
separation from penicillin products. 2) For cephalosporin
production with other non-beta-lactam drug products, similar
health concerns exist for patients sensitive to cephalosporins
who should not be exposed to it in a non-beta-lactam product.
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e Furthermore, if necessary, other sections of the CGMP
regulations [i.e., 211.28; 211.42(b) & (c); 211.46(c); 211.67; and
211.80(b)] could be applied to control contamination between
beta-lactam and non-beta-lactam drug products. In summary
the Agency considers the separation of production facilities for
sensitizing beta-lactam based products to be current good
manufacturing practice.
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¢ For fundamental CGMP reasons and because of the difficulties in
demonstrating and validating appropriate sampling and testing
methodology for measuring cross-contamination, penicillin
production should be performed in facilities separated from
non-beta-lactam drug products and other beta-lactam drug
products unless adequate separation is demonstrated. We don’t
know of a satisfactory shared facility as of today.
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e Can a facility that produced penicillin dosage forms be
decontaminated and renovated for production of non-
penicillin solid dosage forms provided there is no
further penicillin production in the renovated facility?
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® Yes. However, the decontamination process is
extremely difficult and we are unaware of any firm that
has successfully decontaminated a penicillin facility
and converted it to production of non-penicillin
products.
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¢ In sum, while the CGMP regulations would not
prohibit decontamination and conversion, the
difficulty of cleaning up penicillin residues makes the
chore daunting.
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® Note that at section 211.176 the CGMP regulations require that if a reasonable
possibility exists that a non-penicillin drug product has been exposed to cross-
contamination with penicillin, the non-penicillin product must be tested for
the presence of penicillin and not marketed if detectable levels are found using
the codified method. Such a reasonable possibility may be present where
decontamination has not been conducted effectively. That would put the
responsible firm in a position of having to test each and every lot of non-
penicillin product for the presence of penicillin.

o LR FICGMPYAM M2ma763 /3 oK s W AR T 85 387 i AT BEAPAL L 5 5 3
A XGRS S e P I R R, W Ak T ik
Rl BIT R, WP ARERI . WERASBEAT RN ZBRiG 3, NIt W hg
AEAER, XA AT ST A — ML S AR B3R A

! Penicillin Issues

T B 2R )l

e [s there an acceptable level of penicillin residue in
non-penicillin drug products?
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e Any detectable levels of penicillin residue are considered
violative because 21 CFR 211.176 indicates that a non-penicillin
drug product must not be marketed if detectable levels of
penicillin are found when tested according to procedures
specified in The Procedures for Detecting and Measuring
Penicillin Contamination in Drugs.
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o The current analytical standard for demonstrating adequate
decontamination of facilities, separation within the same building, or
measurement of cross-contamination is codified at 21 CFR 211.176 and
436.104 and has a limit of detectability of 0.006 ppm (as Penicillin G
using S. Lutea) and a violative detection amount of 0.03 ppm. Note that
the latter amount reflects the method's limits with respect to
confidence and reproducibility and does not represent a tolerance
level. This analytical methodology is limited to the detection of
Penicillin G and ampicillin in a limited number of products listed in
the referenced method, not including other beta-lactam antibiotics. In
situations where this methodology is not workable, it is the firm's
responsibility to develop, validate, and use other methodology with
similar sensitivity.
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e If a firm's only operation is performing finished
packaging operations for bulk tablet and capsule drug
products, must it still maintain separate facilities and
equipment for packaging penicillin products?
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¢ Yes. The CGMP regulations explicitly require that operations
relating to the manufacture, processing and packaging of
penicillin be performed in facilities that are separate from those
facilities used for other drugs. The regulations also require
separate air-handling systems in facilities used for penicillin
products. Furthermore, if a reasonable possibility exists that a
non-penicillin drug product has been exposed to cross-
contamination with penicillin, CGMPs require that the non-
penicillin drug be tested for the presence of penicillin. The
CGMPs make no exceptions from the foregoing for operations
that are limited to repackaging solid oral dosage forms.
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e It should be noted that the requirement for separate facilities
does not necessarily mean that operations relating to penicillin
products must be conducted in separate buildings from other
drugs. A separate area dedicated to penicillin products within a
larger facility may be acceptable if penicillin containment can be
established and validated.
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