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* Terminal sterilization Al LS esu LY ana JISal:

a process in which the product is sterilized in its final container (terminal

sterilization) is the preferred method. This is not possible for all types of products

* Aseptic filling asie JS& jlaad o)Al JIKAT:
Aseptic manufacturing is used in cases where the drug substance is instable
when subjected to heat (thus, sterilization in the final container closure system

is not possible) or where heat would cause packaging degradation

(a) (b)

\ Product |
isterilization)

R

Wi e |
. :Steﬁl

ooy

Sterile
product product

Figure 1. Flowchart portraying the design of a filling machine with a) terminal sterilization concept and b) setup of an aseptic filling machine.
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'’ Biological Indicators
#l DRY HEAT STERILIZATION
Indicators Sterilization Principle Device ' Parameter
method monitored
Physical Dry heat Temperature | Temperature | Temperature
recording chart recording chart
Chemical Temperature "Erowne s tube '-?emperature time
sensitive calored
Dry heat solution
Temperature A temperature | Temperature
sensitive chemical sensitive white wax
concealing a black
| marked ‘
Biological Dry heat Temperature Bacillus subtilis D-value
sensitive microbes




# MOIST HEAT STERILIZATION

Indicators Sterilization | Principle Device Parameter
method monitored
Physical Moist heat Temperature Temperature Temperature
recarding chart recording chart
Chemical Temperature Browne’s tube 'femperature, time
tat _ T
sensitive colored
Moist heat solution
Steam sensitive A device which is Saturated steam
chemical impregnatedintoa
carrier material.
Biological Moist heat Temperature Bacillus D-value
sensitive microbes stearothermophilus
# GASEOUS STERILIZATION
Indicators Sterilization | Principle Device Parameter
method monitored
Physical Gaseous Temperature Temperature Temperature
recording chart recording chart
Reactive chemical Indicator paper Gas concentration,
impregnated with temperature time
- |reaxctivechemical |
Chemical Gaseous Capillary principle Based on same Gas concentration,
_migration along wick | temperature time
principle | —
Temperature A temperature Temperature
sensitive chemical sensitive white wax
concealing a black
marked
Biological Gaseous Temperature Bacillus subtilis D-value

sensitive microbes




@ RADIATION STERILIZATION

Indicators | Sterilization Principle Device Parameter
method monitored
Physical Radiation Recording chart Recording chart
Radio chromic lastic device Only indicates
chemicals impregnated with radio exposure to
sensitive radiation
Chemical Chemicals which undergo
Radiation colour changes at relative
| low radiation doses
Dosimeter device | Acidified ferric Accurately
ammonium sulphate measures
solutions responds to radiation doses
irradiation by dose
related changes in their
optical density
Biological Radiation Radiation Bacillus pumilus D-value
sensitive microbes | —
# FILTRATION STERILIZATION
Indicators Sterilization Principle Device Parameter
method monitored
Physical Filtration Forcibly passing of Bubble point Pressure
sterilization solution through the pressure test
- _ S membrane | |
Biological Filtration Retention of bacteria B. diminuta Size of
sterilization microorganism
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Figure 12.2 Isolator prepared for sterility testing.

Photograph courtesy of Pharmig.
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pyrogens <l gyl

Pyrogenicity :

Pyrogens are substances that, when injected into the mammalian body, will cause a variety of symptoms, the most
recognizable of which is an increase in core body temperature. The association of fevers (pyrexia) has a long history. When
injected into mammals (including humans), at a certain threshold, pyrogens will cause a number of adverse physiological
responses. These responses include:

* increased body temperature;
* chilly sensation;

* cutaneous vasoconstriction

¢ pupillary dilation;

* decrease in respiration;

* increase in arterial blood pressure;

* muscular pain;

* nausea and malaise.

* Of these, a rise in body temperature represents the most common response. the Greek word “pyrogen” (pyro, meaning
“fire”; and gen signifying “beginning”). The term pyrogen was first used in 1876.



* Pyrogens can be nonbacterial as well as bacterial in origin .However,

the main pyrogen encountered in the pharmaceutical industry is of
Gram-negative bacterial origin. That is the lipopolysaccharide (LPS)

from the bacterial cell wall

Table 6.4 Sources of pyrogens

Nonbacterial Bacterial

+ Antigens (antibody mediated response) » Streptococcal toxins

+ Poly nucleotides » Staphylococcal enterotoxins

« Steroids « Mycobacterial cell wall components

+ Adjuvants (e.g.. muramyl dipeptide) » Bacterial cell wall: lipopolysaccharides
* Viruses (endotoxins)

 Fungi (yeast, polysaccharide capsules)
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RABBIT PYROGEN TEST
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