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Sources of microbial contamination, and
environmental monitoring:

Solid surfaces:

* Monitored by :

- Sterile Swabs

- Contact plates (replicate organism detection and counting
plates —Rodac) with small plates with convex surface that
extends above the plate— for flat surfaces, pressure applied
affect number, much easier than swab.
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Slide note from the previous slide:

Most contamination arises from dust so gram positive bacteria and spore
forming organisms would be the most prevalent type.

The number encountered depend onn roughness of the surface, its
charge and chemical propertiesi microbial cells have negatively charge
surface

Swabs are individually packed then wetted with special diluent and
rubbed over a defined area of the surfacel@ transferred into the container
of sterile diluent and thoroughly shaken to transfer into the liquid
(isotonic phosphate buffered saline pH7.3) any mo have been collected
suitable for irregular surface for which contact plates are unsuitable so for
curved surfacesl the disadvantage is that not sure if all organism
collected on swabs are washed off into diluentl use alginate swab that
dissolve completely instead of cotton swab
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Sources of microbial contamination, and environmental
monitoring:

Water

* Most commonly used raw material

» Extensively used for cleaning
* Most commonly found MOs in water are

* Chlorine in water limits CFU-> once removed by heating or
deionization—> water become vulnerable to bacterial growth

« Stored water is likely to have a higher count than water that
has recently been purified

 Pharmacopoeia specifications for purified water limit is 100
CFU/mIl (membrane filtration)

« Water piping with sufficient access points for hypochlorite
* Flow rate within the pipe

Slide note:

To restrict biofilm formation within pipes: access point and flow rate
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Clean-room design and operation:

* Medicines and medical devices are manufactured
in a “clean room”

 Clean room:

* Air is recirculated through HEPA filters which are
located in the ceiling to give a vertical laminar
(unidirectional) air flow through the room



Clean room is not sterile, it is only a controlled room!
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Figure 17.5 Vertical laminar airflow in a clean room. Source:
http://commons.wikimedia.org/wiki/File:Laminar_Flow_Rein-
raum.png.



Air flow principles

Air flow pattern for "Turbulent Cleanroom™ &1 Air flow pattern for "Laminar Flow &
Cleanroom”
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Clean-room design and operation:

 Rooms dedicated to the most critical manufacturing steps like filling
of sterile liquid into ampoules only accessible to operators who
have gowned-up in outer rooms of low air quality and enter the
critical areas through air locks

» Clean rooms operate at a slight positive pressure relative to
surroundings—> contaminated air does not enter the clean room
when the door is opened

» Also Temp & RH are controlled

« Surfaces are smooth, nonabsorbent, free of cracks and ledges and
made up of material that could be disinfected (stainless steel)

» Clean rooms are expensive to build and operate—> use of isolators
as an alternative

Slide note:

Fabrics of clothing does not shed fibers

Isolators are used for critical manufacturing steps and for selected quality control
functions like sterility testing

Isolators provide a physical barrier between the operators and the work process and this
is the feature that distinguishes them from clean rooms

The isolators is sealable and capable of being gassed with hydrogen peroxide to sterilize
the inside.

Materilas entering the isolators are first sterilized or disinfected then passed through a
hatch or port, the operators manipulate then via gloves sealed into thw walled
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JSurfaces are smooth, nonabsorbent, free of cracks and

ledges and made up of material that could be disinfected
(stainless steel)
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 |[solators:

- Provide physical barrier between the operators and work
place

- Capable of being gassed with hydrogen peroxide
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* Airlocks are used for cleanrooms as an additional line of
defense against foreign particles.

* An airlock is a device which permits the passage of
people and objects between a pressure vessel and its
surroundings while minimizing the change of pressure in
the vessel and loss of air from it. The lock consists of a
small chamber with two airtight doors in series which do

not open simultaneously.

* An airlock may be used for passage between
environments of different gases rather than different
pressures, to minimize or prevent the gases from mixing.
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an additional line of defense against foreign particles.
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Air lock
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Clean-room design and operation:

« Clean rooms classified according to their air quality (table
17.1)

* Different classification systems

* In Europe, the clean-room classification of the Rules and
Guidance for Pharmaceutical Manufacturers and
Distributors 2007-the “Orange Guide’ must be used

- Based upon the concentration of particles in the air
(particles counting instruments)

» Class A room for the most critical manufacturing steps for
sterile products

« Rooms of lower classification for nonsterile medicines

Slide note:

The international standard 1SO 146441-1 and the british standard 5295 specify particle
concentrations as a number per cubic meter while the officially cancelled but still
widely quoted US federal standard 209E specifies number per cubic feet

The specifications vary according to wether the room is unoccupied or in use because
higher levels of contamination might be expected where operators are present
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Classification

® WHO Technical Report Series, No. 902, 2002 Annex 6

Comparison of different airborne particulate classification systems for clean

areas”

WHO United States United States SO/ TC EEC
(GMP) (209E) (customary) (209) (GMP)
Grade A M35 Class 100 ISO S Grade A
Grade B M 3.5 Class 100 ISO S Grade B
Grade C MS5S Class 10000 I1ISO 7 Grade C
Grade D M &6.5S Class 100000 ISO 8 Grade D

EEC: BEuropean Commission: ISO/TC: inmternational Organization for Standardization Technical
Committee.

This comparison is defined based on at-rest limitations.

Cleanrooms Slide 12 of 68 Tehran University of
November 2014 Medical Sciences
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& ah person & L Sexdl IO

maximum pagticles/m?3

Class n Operation
0.5um || Sum 0.5 um Sum
Class A|]3,520 20 3,500 20

Class B||3,520 29 352,000 2,900

No need in class D
to measure , only at

Class C|352,000 {2,900 3,520,000 {129,000

Class D|[3,520,000(29,000 |[n/a n/a rest we measure
Grade Activity

A High Risk - filling, open vials, stopper bowls » critical

B Aseptic preparations

C Clean area of rless critical operations

D Clean area of rless critical operations

Slide note:

To put number specified in tables into perspective: ordinary air in an
urban environment would be expected to have at least 10X number
of 0.5 micrometer particles as that in class D clean room
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Recommended limts for nucrobial contammation (2)
GRADE | air sample | settle plates (diam. | contact plates (diam.3) | glove print. 3
cfivind 90 mm), cfivd i), ¢fi'plate finzers chu glove
hours(b)

A <1 <1 <] <]

B |10 ; : ;

c |0 |50 23 -

Dm0 |10 50 -

Slide note:

The orange guide specifications for the rooms has also specifications for max number of
colonies on settle plates and contact plates
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The protection of pharmaceutical products from microbial
contamination:

rable 17.2  Examples of different
nay be in need of a chemj

Slide note:

It is the responsibility of those producing medicines to ensure that they
conform to good manufacturing practice (GMP) requirements for quality,
safety, and efficacy



Sterile dosage form Non sterile dosage form

A b

. ' Rectal
Parenteral ophthalmic Urinary Oral Respiratory

Single & multiple dosage form

1 | | |

Parenteral Ophthalmic Oral Respiratory

X/

+* The only dosage form that is mostly non sterile and only multiple is : Topical

X/

** The only dosage form that is only single is : Urinary and Rectal



The protection of pharmaceutical products
from microbial contamination:

« Factors associated with the risk to the product during its
use:

Refer to pg 169



The consequences of microbial
contamination:

» Refer to pg 169-170

J) s (B e (R
Al contamination
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Fig. 1. Moisturizing cream contaminated with mold.
Credit: Kevin Roden, Thor Specialties
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Methods for the protection of
products from microbial spoilage

Micrablal growth
unlikely

« Extremes pH of values in food industry: pickles
* With some household cleaning products ( has high pH)
* Not useful in pharmaceuticals

Slide note:

The formulator must make every effort to ensure that the product is protected
from microbial contamination






Methods for the protection of products from
microbial spoilage

2. Water activity (Aw): the amount of un-complexed water
available to MO for growth

» Aw= the ratio of the vapour pressure of the product/
vapour pressure of pure water

» Pure water Aw= |

Syrups contain high amount of water but most of it
unavailable to the MO for growth

Tablets tend to be safe from contamination—=> dry

Mon aqueous products: oils and cintments= no worry

but be-carful storage in high humidity negate this
protective effect

Slide note:

Tablets often do not require further protection
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Water activity of some pharmaceutical
products

product Aw
Most creams 0.8-0.98
Syrup BP 0.86
Jam 0.7

Limits of water activity below which MO
will not grow:

Gram-negative bacteria 0.95
Gram-positive bacteria 0.90
yeasts 0.88
Some fungi 0.61

Slide note:

Different MO have limits of water activity below which they will
not growl fungi can contaminate low water activity products
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Methods for the protection of products from
microbial spoilage

» The use of specific chemical preservatives:
Multiple-use pharmaceutical products
Should be part of the original design process

Should not be included to mask poor manufacturing
process or a deficient formulation

Pay attention to:

. Interaction with specific chemicals: bronopol can
complex with aluminum presentin collapsible tubes

(pgl/71)
2. Partitioning

3. Adsorption to suspended solids]paraben adsorb to
calcium carbonate. ornexidine to calamine,

Slide note:

For the majority of multiple-use pharmaceutical products the only way to
prevent microbial growth is by the use of specific chemical preservatives
Preservative should have broad spectrum of activity and safe
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Slide note:

This might arise if the original formulation was designed to be incorporated

in a glass bottle and at a later date, this was switched to a plastic bottle for
reason of weight, safety, or cost

Reasons for product failure
Loss of preservative: case study
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Loss of preservative: case study
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Slide note:

lllustrate situation where fluctuating storage temperatures might give rise to
evaporation of water within the product and condensation on the lid of the
container, this condensed water then fall back onto the surface of the product
leading to a pool of liquid with reduced concentration of preservative and a higher
water activity
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E D{:}ES t_his rea”y matter? of course, espically in case

of highly exponent

» Concentration exponent vs

High concentration exponent so
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