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Sterile Production @@%
Objectives 0@
® To review basic GMP requirements in anufacture of

sterile pharmaceutical products @
e/

® To review air classifications f les related to the

manufacture of sterile pr r,

ﬁ %

® To review the diffe '* of sterilization methods
® To review quall urance aspects in the manufacture and
control roducts

T current ISsues applicable in your country
eyl aray L sl
5 u e
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GMP Requirements for Sterile c't“

® Additional rather than replaceme %

® Specific points relating t @@zmg risks of
contamination
7 m/crob/()/
7 particuiat ) z‘er
v
)P
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® Production In clean areas

General Considerations for stenz BUCts

® Enter and exit through airlocks (p r@% equipment,
material)

® Air SUpleEd thrOugh filt HEPA) High-efficiency particulate arrestance

® Various operatl parate areas of appropriate grades

f operations:
sterilized products; and
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® No uncleanable re
shelves, cupbo r

doors. S
provides elf-closers
Q 3l azay . sl
®_ eilings sealed to prevent contamination from abov
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avoided wherever possible

Sinks and drains: @
. %)

® excluded from Grade A andHt

® where installed - d ocated and maintained so as minimize the risks of

microbial contamination

® effective, l@ able traps and with air breaks

. annels that are easily cleanable. No ingress ¢
bigl“contaminants Ogasll azay . s

Moduie14 | Slide V of 34 2013




Sterile Production @@%
(0

d’a -
® Changing rooms “
— designed as airlocks g
: e% yz;

— provide physical separation of the different st ging and so
: protective clothing

minimize microbial and particulate contamin
— flushed effectively with filtered air

— sufficient size
— equipped with mir @@
® Not more thang@nggrade between areas i.e. a Grade D passage
can lead I@E\He C airlock, which leads to a Grade B changing

into which it leads

room, @eads to a Grade B clean room.
<> oo

World Health
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Sterile Production @3@%
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® Airlock doors interlocked - with visual and/or audible warning (Aiptogk dgors
should not be opened simultaneously) @
® Filtered air supply to maintain a positive pressure and %
® Effective flushing of the area &

1scals between areas

om a particle-generating person, operation or machine
a zone of higher prodtt risk.

World Health
Organization
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® A warning system to indicate failure in the air 'd
supply ﬂ ~
® Indicators of pressure differentials fitted @

between areas

fallure alarmed

® Restrict unnecess 3\

areas, e.g. Grage A
a physic
0

s to critical filling
g zones, by means of

Gt )

), World Health
¥ Organization
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Sanitation “l

9

® Particularly important to clean frequently an rgnty - SOP

and programme
® Disinfectants: Rotated; regular monit ({(% tamination and
effectiveness); storage

Sterile disinfectants in Grad@@ areas

Cleaning validation

Use sporicidal 8@
Fumi %e useful for reducing microbial contamination
Inacc laces. ,
eyl azay L sl
_ Jm _
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Area classification and a INn these
areas

7R, World Health
5% Organization
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® Classify clean areas - required characteris i! @ he

environment
%%
® Each operation Iin appropriate Ievel anliness

® Areas classified accordin r»’ w12 14644

® Includes determln e number of sample
locations, calcu fsample size and evaluation of
classifica ‘ the data obtained
O

o Also as the basis for monitoring clean areas ¢
A of» particles ) gl & s eyl azay s )

77X, World Health
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Four grades of clean areas: J}@

Grade A Grade B Grade C Grade D
Local zone for Background Less critical Less critical
high-risk environment to steps steps
operations Grade A
Unidirectional Product is not Product is not
airflow directly directly
exposed exposed
Speed of 0.36— (i.e. aseptic connection with aseptic connectors and
054 m/s operations in a closed system).

.
e D
Sy
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® Number of air changes important to achieve ¢ @ nd D
— Consider size of the room, equipment 0@ nel

® Installed filter leakage tests for HEPA f|| SO 14644-3)
— every 6 months - but not exceed@ding 2 months
— aerosol selected should pport microbial growth

— aerosol composed qf cient number or mass of
particles

® HEPA filter pg

accor(:@ '@
seasll avay . m)
» -
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Clean room and clean-air device classific 'd

® Clean rooms and clean-air devices e C|aSSIerd
IN accordance with ISO 14644

ted from operational
orlnq

process environment !;
® The maximum d airborne particle concentration

for each glven In the next slide
3
__1(0]

7R World Health

® Classification is clearly di
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Maximum permitted airborne particle concentrate: maximum p ' “ ber of
particles per m3 greater than or equal to the tabulated size 47 &

At resta In operation®

Grade 0.5 ym 5.0 ym 05|.|r‘n ) 5.0 ym

A 3520 20 3520 20

B 3520 29 352 000 2900

C 352 000 2900 3 520 000 29 000

D 3 520 000 29 000 Not defined Not defined
3 ot 2

MY World Health
Organization
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For classification purposes /)@

Grade ISO Class Particle size

A 1SO 4.8 Particles = 5.0 ym
B ISO 5 Both particle sizes
C at rest - 1ISO 7

In operation - ISO 8
D (at rest) 1SO 8

' World Health
NS "’ Organization

Module14 | Slide Y A of 34 2013




Sterile Production @@%

A0,
For classification purposes (2)

® Calculate sample volume (ISO 14644-1 (

4.2. —for
Grade C in operation and Grade D at rest x Xolume per location at
least 2 litres and the sample time not le ein 1 minute

/

® Portable particle counters with

® |sokinetic sample head unidirectional airflow systems

® “In operation” clas$ification during normal operations, simulated
media fills as worst-case simulation
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N
Clean room and clean-air device monitoring "d

Routine monitoring during operation and si eratlons

Locations based on a formal risk ana y and the results
obtained during the cIaSS|f|cat|on

Grade A _- particle monitori duratlon — from equipment

19 (i
assembly and during cressmg)

||| SIZG cover all interventions, tranS|ent

Frequency and s

events. S :i @
q%ij gher levels of 2 5.0 ym particles at the point o Ml azas . )
. ng is in progress, due to the generation of particlés”” S

' World Health
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@
Clean room and clean-air device monitoring ‘
® Similar system be used for Grade B zones %@
® Sample frequency may be decreased

® Consider effectiveness of the n between the adjacent
Grade A and B zones @
d R

nitored at a frequency and with a
anges in levels of contamination and any

T

World Health
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Airborne particle monitoring systems “

Module 14 | gt World Health
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NG
Airborne particle monitoring systems: @

® Independent particle counters;

— a network of sequentially accessed sampling F‘>O' connected by manifold
to a single particle counter,

— multiple small particle counters @@

— combinations of systems
® Appropriate system for Icle size considered

® Consider Iength og and the radii of any bends

, World Health
J¥ Organization

® Be awate rlsk presented by the materials used in the
man % g operation (e.g. live organisms or 1 '
12 J@ rmaceutlcals) Cyga sl avay . w.
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® Sample size in automated systems - sampling rat “ S

® Conditions “at rest” in the absence of the o @%rsonnel after
a short “clean-up” or “recovery” period of 15—-20 minutes

onstrate a change in
O (see ISO 14644-3)

Module14 | Slide Y¢ of 34 2013




Sterile Production @@%
(0

® Monitoring in Grade C and D areas in operation -basey 0
guality risk management

® Requirements and alert/action limits dete % and “clean-up

period” should be attained 0
® Temperature and relative humj 'ndent product and

operations

® Examples of oper e carried out in the various grades are
&

given in the ne |
D
° ot
World Health
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Examples of operations to be carried out in thev@a?' oIS\ grades

Grade  Terminally sterilized Aseptically prepared
product product

A Filling of products when Aseptic preparation and filling
unusually at risk

C Preparation of solutions Preparation of solutions to be
when unusually at risk. filtered
Filling of products

D Preparation of solutions Handling of components after
and components for washing

subsequent filling »
—~ \
Y
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® Controland monitor microbiological “v
cleanliness of Grades A — D ﬂ

® Surfaces and personnel should be %
monitored after critical operations. [l>

® Frequentin aseptic operations @

® Also after validation of systems, c

and sanitization. Q

® Use settle plates, volt @ and
surface sampling (e.g, 'sWwads and
contact plates Q

® Reviewrgs again when reviewing
batchatedunentation for finished product

World Health
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® Monitoring trends in

® Alert and action limits @
environmental cleanliness Q@@

_ Zaahy World Health
Module14 | Slide Y4 of34 2013 N Organization
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Recommended limits for microbial contaminati%@ s

Grade  Airsample Settle Contact Glove print
Cfu/m3 plates plates (5 fingers)

(diameter (diameter (CFU/
90mm - 55mm glove)
Cfu/dh b Cfu/plate)

A <1 <1 <1 <1

B 10 5 5 5

C 100 50 25 -

D 200 100 50 -

‘/ A
a These are averdge @ S
b Individ -- aes may be exposed for less than 4 hours )}-‘“)n ARAN . S, '
A
"\ I/
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® Alert and action limits (for particles and mi " ical
monitoring) 0@

&)»'0 action limits -
as per SOP

® |n case of trend (alert limits) or exc

Investigation and corrective
me

® Validation runs (e.g. as dia fills or others types
of process simulatj Q show processing hold times
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Terminally sterilized products usp 1222 ) “v

Grade Activity

A Filling of products at unusual risk of microbial
contamination

C Preparation of products at unusual risk of microbial
contamination

C Filling of products for terminal sterilization

C Preparation and filling of ointments, creams, suspensions
and emulsions before terminal sterilization

D Preparation of components and most products »
S
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Aseptic preparation 2D —
V(e
Grade Activity
D Components after washing
A handling of sterile starting materials and components
C Preparation of solutions to be sterile-filtered
A Aseptic manipulation (no filtration)
A Handling and filling of aseptically prepared products
A Handling of exposed sterile equipment
A Transfer of partially closed containers (e.g. freeze-drying) and

Preparation and filling of sterile ointments, creams, suspensje
emulsions Csga sl avay L wl)

77Xy, World Health
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Summary and important point “v

® Appropriate design, finishing, malntenanc aning of
premises important

® Area classification and monlto
‘@@

® Particulate matter (n and viable

® Specifieg ‘ d& In defined classified areas

oL Gotis

‘@Y World Health
WS Organization
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