he manufacture of medicines: product
contamination and preservation
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2.mixing individually sterilized ingredients under sterile
conditions
Key faCtS: Why? To avoid high endotoxin levels from dead bacteria |

\/

» The numbers and types of MOs present in nonsterile medicine are
controlled both:
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I. to avoid the product becoming an infection hazard
2. and to minimize degradation of the active drug or the excipients
» Sterile medicines can be made in two ways:
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- Make sure to minimize contamination during manufacture, why!?
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Key facts:
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pharmaceutical industry are routinely monitoring for
levels of bacteria and fungi in the atmosphere and on
working surfaces, equipment, personnel,and their
protective clothing as well as in water and raw materials.

Medicines and medical devices are made in “clean rooms”
where the levels of MOs in the atmosphere are carefully

controlled '
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The manufacturer of a medicinal product is responsible
for the quality of that product throughoutits user life



Key facts

» Multiple use products must be formulated to prevent the
growth of MOs that arise as contaminants during use

» The preservative should not interact with the
formulation’s components
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» Knowledge of the concentration exponent of the biocide
is important to appreciate the consequences of any loss
of preservative
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The bioburden of medicine must be
controlled, why?

» Look for pg 162
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Microbiological standards of medicines

I Sterile medicine: those containing no living organisms
at all
- Injections
- Those applied to eye
- Irrigation solutions and those introduced into the ear may
also be sterile
I. Nonsterile medicines:

- There is a control on the number and types of MOs that
may be present



The regulatory authorities do not condone a strategy whereby poor manufacturing
practices are covered up by terminal sterilization or the use of preservative
chemicals

Methods of making sterile products

Terminal sterlllzatlon the product is made completely
' iner and then sterilized

- The preferred
Safe

L1 Reliable
Cheaper
Steam is the most commonly used method(outoclave)

GMP to prevent introduction of bacteria during
manufacture = dead bacteria are still pyrogenic-> fail

endotoxin test Pyrogen ; 4eLially JSLie Casuss
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Methods of making sterile products

I Aseptic manufacture:ingredients are individually
sterilized and then mixed together using sterile

equipment under conditions that do not allow the entry

of MOs aseptic (e S (¢
- Majority of sterile products are made by this

- For heat sensitive medicines (ingredients or product as a
whole , i.e. ophthalmic cream)



Strategies to assure appropriate standards:

» Cleaning and sanitization with validation
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2] The use of high quality raw materials

] Environmental monitoring: sampling of air, equipment, work
surfaces, water, personnel....results recorded and made
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[7] Avoidance of conditions suitable for microbial growth:

- Storage of aqueous solutions at neutral pH in warm conditions
(particular if contains prtn or CHO)
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-] Water to be used for manufacturing is maintained at 80C and
is passed through the pipes of distribution system at a flow
rate of |-2m/s to avoid formation of bacterial biofilms

Raw material specification both chemical and minimum levels of microbial

contamination
- Precisely written procedure together with validation to confirm that the

procedures effectively control levels of microbial contamination



Strategies to assure appropriate standards:

» Increasing use of policies designed to identify and
protects stages in the manufacturing process where
problem might arise:

Hazard Analysis of Critical Control Points (HACCP)
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g http://www.meddeviceonline.com/doc/haccp-inspec O + O || & HACCP Inspectional Appro... | |

le | HACCP and medicine v | *9 Search ~ | 2§ Share | More 3

Get the latest industry news and expert insights delivered straight to your inbos

Before going into the reasons behind FDA's evaluation of this inspectional approach, having an
understanding of HACCP would be appropriate.

‘What is HACCP?

HACCP is an acronym for Hazard Analysis and Critical Control Points. When used properly, the HACCP
approach of evaluating vour medical products and the production processes could provide you some
assurance that you have determined the hazards associated with the device and its processes. It also
shows that you have determined the eritical control points and that vou are able to control them.

HACCP is a preventive, not a reactive, management tool used to assure that the manufacturing process
addresses all potential hazards of the device. HACCP is not a zero-risk system but is designed to
minimize the risk of potential hazards.

There are seven principles to HACCP:

1. Identify eritical control points (CCP) in the process.

2. Establish eritical limits for preventive measures associated with each CCP identified.

3. Monitor each CCP. (Establish procedures for using monitoring results to adjust the process and
maintain contral.)

4. Establish corrective actions to be taken when a eritical limit deviation occurs.

5. Establish a record-keeping system.

6. Establish verification procedures that the HACCP system is working correctly.



Strategies to assure appropriate standards:
» Appropriate use of chemical preservatives in medicines
that are vulnerable to microbial spoilage

» Design of containers to avoid in-use product
contamination

- Cream and ointment tubes rather than the wide-mouted
jars that are vulnerable to contamination from the

pACNCS figors conammton o- 8 e e Sar i S

- Single-dose eye drops to eliminate contamination from

muli-dose eye drops | eSS

- Individual dose packing-blister packs- for tablets, capsules.




The Packaging Problem:
Jars or Tubes?
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Sources of microbial contamination, and
environmental monitoring

D Each represents a potential source of contamination 1

* Of particularimportance because:

* -Vectors which facilitate
movement of MO from one place
to another

* -Widespread use: serve as a
cleaning agent,raw material

G gant aibaall (e
* - and serve as a medium in which
MO can grow to high

concentrations

Personnel



Sources of microbial contamination, and
environmental monitoring:
The atmosphere

E MO in the air attached to dust particles

m Dust particles in pharmaceutical factory consist largely of skin

flakes shed from personnel:

contamination 3! L JSoperator ) L JS

- Conc.is influenced by: no of operators and extent of
movement around (100,000 particles/min for a motionless
person to |0 million per minute for a vigorously active one

- Suitable clothing (gowns) that covers as much skin surface as
possible

High efficiency particulate air (HEPA) filters capable of
removing 99.99% of 0.3 ym diameter particles
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Microorganism do not grow —reproduce- in air bec it is too
dry. Indeed many organisms die on prolonged suspension in
the atmosphere as a result of drying, oxygen toxicity (in case
of anaerobes) or even photosensitivity
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Clean Rooms
HEPA Filtration

Surgerical Suites

Pharmaceutical

Research

Biological



http://www.google.jo/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwii-Y2Wt_7KAhXFhhoKHac3DKYQjRwIBw&url=http://www.labtech-midwest.com/TestingServices/HEPA-FILTER-CERTIFICATION.aspx&psig=AFQjCNEFhTDMweokfisLqEMd9sQurNBeXg&ust=1455785799519940

Sources of microbial contamination, and
environmental monitoring:
The atmosphere

» How to monitor levels of MOs in atmosphere:

Passive monitoring:uses settle plates- Petri dishes
exposed to atmosphere in prescribed locations for a
fixed time (4 hrs) > MO settles under gravity onto the
agar surface—> incubation & counting (using one for
bacteria — Tryptone soya agar and one for fungi-
Sabouraud dextrose agar)

Active air sampling:
- Measure the concentration of organisms in the
atmosphere in terms of number per liter



L
Settle plates: are simply petri dishes exposed to the
atmosphere in prescribed locations for a fixed time typically
four hours so that orgabisms can settle under gravity onto
the moist surface of the agar and develop into visible
countable colonies after incubation.
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Sources of microbial contamination, and
environmental monitoring:
The atmosphere

» Colony count is plotted on a graph

Air Quality _ & neophama
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