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A hospital- or laboratory-scale steam sterilizer (autoclave)
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Choice of method for manufacturing a
sterile product

> _are available for manufacturing sterile

products:

¢ terminal sterilization, in which the product is made,
packed in its final container, then sterilized;

4 or aseptic manufacture where the product is made
from individual sterile ingredients using aseptic
techniques.

Saja Hamed,Ph.D- HU
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Sterilization

» Sterilization is the complete destruction or
removal of all forms of microbial life, including:

» Bacteria

» Viruses

» Fungi

» Spores (the most resistant forms)

Saja Hamed, Ph.D- HU
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Choice of method for manufacturing a

sterile product

» Two strategies are available for manufacturing sterile
products:

- terminal sterilization, in which the product is made,
packed in its final container, then sterilized;

- or aseptic manufacture where the product is made
from individual sterile ingredients using aseptic
techniques.

Saja Hamed, Ph.D- HU



Choice of method for manufacturing a
sterile product

» The terminal sterilization methods available include:
- the use of heat (either as steam or hot air),

- radiation Termenal == heat(autoclave) steam.hot
air

- and microbiocidal gases, | .radiation.microbiocidalgas(formaldyhid)

None of them is universally applicable to all types of
product, nor does any single technique fulfil all the

desirable properties of a sterilization method
sy Sl gl o3n 5 S 4allia 4l 5 i L
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Desirabl
method

» reliable in terms of achieving the required sterility
assurance level of 10-%

» safe for the operators;

» safe in terms of inducing no damage to the product
or its container, or inducing the formation of toxic
residu

» an easily understood process that can readily be
controlled and monitored by physical instruments;

» short exposure time;

» low cost r<=dusterile Slas
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Choice of method for manufacturing a
sterile product

»

_

» but many products, particularly medical devices containing
plastics, cannot be heated, so radiation and ethylene oxide gas
are used as alternatives

S 5K o ylandll Coni Sl Y Jia) apdall Slaliaedl) Jia juamniuallheat iyl 13

radiation or gas 33wl 8 O35 0

» Sterile filtration is a possible approach for heat-sensitive water-
soluble drugs,

option,

S S 3% Lsfillration (23340 () saheat .radiation .gas. aéi L 13

el sl 4d iy Nisolution Jisterail <ilee G si¥terminal

» for sterile medicines that cannot be filtered, such as
ophthalmic creams, aseptic manufacture may be the best

heat ¥ 1)L il
Osafileration s
aseptic pa3iul (AL
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Typical operating conditions and applications
for common sterilization methods.

Method

Typical® conditions

Common applications

Steam
(heating in an
autoclave)

Dry heat (hot
air oven)

lonizing
radiation

Ethylene
oxide

Filtration

Dry, saturated steam at 121°C
for 15 minutes

160°C for two hours, or, in a
combined sterilization and
glass depyrogenation cycle,
250°C for 30 minutes

An absorbed dose of 25 kGy

400—1000 Mg/l of ethylene
oxide, at 45—-65°C and 40—
80% relative humidity for 0.5—
10 h

Passage of liquid through a
bacteria-retentive membrane
with a pore size of 0.22 um or
less

Saia Hamed Ph D- HU

Aqueous solutions in
sealed containers
(bottled fluids)

Surgical and dental
instruments

Dressings (porous
loads)

Decontamination of

infected materials or
laboratory waste

Glassware

Oils, fats and waxes,
and oily injections

Heat sensitive
(thermolabile) raw
materials

Medical devices

Medical devices

Solutions of heat-

sensitive, water-soluble

and oil-soluble
materials
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Steam Sterilization:

» The autoclaves used for steam sterilization vary in
size from benchtop models of the type commonly
found in dental surgeries to large floor-standing
industrial machines that are loaded with forklift

trucks. SBaY 5 s al gLl e Ty 2
Cilialy 4l gy g W oy S 20
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A small top-loading laboratory autoclave.

Saja Hamed,




A front-loading laboratory| .o & J1s o

autoclave having approximately

four times the capacity of thatin

Previous figure. m k

Note the thermocouple leads  outoclaveals hbidl caliae Jals agas ) 55 A
v ’ R - § W
inside to : |

in the load
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Steam Sterilization:

» Autoclaves can have:

Y circular or rectangular chambers, Lo i mglleny 1 s
. Ll ’u ‘ .M‘ Y
s/~ be top-loading or front-loading o Sosings

7ﬁ(and have doors at one end or, less frequently, at both
ends of the chamber (to permit transfer of materials
from a nonsterile to a sterile area for example).

Saja Hamed,Ph.D- HU



Steam Sterilization

» The doors of modern autoclaves are fitted with
thermal locks which prevent the door being opened
until the chamber contents are below a preset

temperature—> for operator safety

Clll i 1 G120 0S8 Sleadl o)) g 4n 0
Jers sl (Al il das ) 20
e Llslloutoclave prasal () oS Sl il g3
ﬁa‘o)|);4.;)ﬂdm_£u)g'ccﬁgh_,i‘th\
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- Latent heat is energy released or absorbed,
by a body or a oJe ‘em, during
Steam Sterilization a constant-temperature process that is

specified in some way

» Steam is very much better as a sterilizing agent than water at the
same temperature,

Steam more efficient tan dry
Osd 1000)\);4;‘)J‘_f‘csteam C\M&ﬁu‘_’ 1005)‘);4;)3‘.;‘:— ‘;‘M;LAJ‘\HML\:\L;_,S
elall (1o auiailly Juzadl HWA 4 S~
» because steam has a high latent heat content which is transferred
to the objects being sterilized when the steam condenses on them.

Steam kills microorganisms by coagulating and denaturing the cell
protein.

v

» Consequently, steam quality is particularly important: 1. - La) < <
it should be dry (containing no liquid water droplets) Ji (ie jle JSi

and saturated (containing the maximum amount of water vapour
possible for the given temperature).

N -
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saturation aier ¢lsell 43V ol sa 48 O5S su e
Steam Sterilization *-=o7; 0l B
» It is essential that air is removed from the autoclave
chamber and completely replaced by steam during the
operating cycle. Failure to remove all the air results in the
temperature being lower than that for pure steam at the

same pressure (lower than it should be), so there would
be a risk of sterilization failure.

The relevant Sl unit of pressure is the kilopascal (kPa), although even

modern autoclaves do not necessarily use this scale. Instead, the gauge
might display pressure in the units of pounds per square inch (psi) or bar (a
unit of pressure equal to 100 kPa
»  Pure steam ac 15 psi 1V Kra) nas a temperawure ol

121°C,and any residual air in the chamber will resultin a
temperature lower than this(pound per square inch)(psi)

Saja Hamed,Ph.D- HU



Steam Sterilization
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Sallraled Waler (0% Dryress) Wl Stesm (x% Dryness)  Saluraled Steam (100% Dryness)
Temperature 100°C [212F]  Tempersure 100 °C [212°F) Temparaure 100 C [212F)
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"TYPES OF STEAM

- WET STEAM

» Wet steam applies to steam when a portion of its water
molecules have given up their energy (latent heat) and
condense to form tiny water droplets

» Also known as saturated steam

» Mixture of water in the liquid state (tiny droplets) and
gaseous state (steam)

Dry O oSy Ll sl 58 LUl el auia gl
Steam MJ@’&:‘C)"J‘JJ‘JA‘“?‘; s e S
,\‘\ Cadl i lie a5 ele il lad
S el G e el

7

\-\ Wet
. Steam
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how air is removed?

*Steam is lighter than air so it rises to the
top of the autoclave chamber, and as it
accumulates the air is gradually pushed
down and out through the valve; autoclaves
that remove air in this way are referred to
as

Slide note:

Larger autoclaves may have vacuum pumps
to remove the air, but many smaller ones
allow the air to escape through a vent valve

How air is removed?

. are required
for the

our package J' &2 load J

* A further benefit of a vacuum pump is that
it can be at the end of
the cycle - particularly useful in the case of
dressings.

steam sterilizer J) 9 4afial (3,b alc (LA @ U Gauze J)
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1) Gravity-displacement ( downward-displacement autoclaves)
098 (Al | 5gd) (pa B3 (58 Steam )
sadde by 7 steam JU adi gl (38

Ol 7 (AUl ) sd) G Gl B 088
steam J) ba G (S

2)Vacuum-assisted autoclaves

5 1ol iy bldd e 3 Le MAy vacuum 2 (S O
s &5l a5 gqutoclave J) 15> (e Al 9 AR 9 4AS 4
Dynamic autoclave J! 4ws
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How air is removed?

» Vacuum-assisted autoclaves are required for the
removal of air from dressings or from surgical and
laboratory equipment in order for steam to
penetrate to all parts of the load.

» A further benefit of a vacuum pump is that it can be
used to dry the load at the end of the cycle —
particularly useful in the case of dressings.

Saja Hamed, Ph.D- HU

Exhaust valve
(removes steam Steam to Safety
after sterilization) chamber valve

hE
W (e

Operating valve .:QJ >~ Lo )
(controls steam from © 2 4= » S{-e&m Y&

bk h — . i . .
jacket to chamber) o) cFss L :I)ejlwcb|
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U
Steam jacket
1 I g—

iy f=
Automatic ejector valve
l (thermostatically controlled; Prossureregulator

e
» I
closes on contact with forsteam:supply,
pure steam when air is
To waste line exhausted)
Copprint ©3010 Pearacn Eccascn, e

Skam M (}>22) &3P
Saja Hamed, Ph.D- HU
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Steam sterilization:
Autoclaves

Operation Principle

» When water is heated in a closed container, saturated steam is
produced under pressure.— @by kemp 3 psl olls csip, s Ll Vin
» According to Boyle’s Law, when volume of the steam, is kept
constant, the temperature is directly proportional to pressure.
Adoclave 335 pressure I > If the pressure is reduced it boils at a lower temperature. If the
pressure rises, it boils at a greater temperature.
| > At 15 lbs pressure 1219 C|temperature can be obtained.
cfaznarsl g olp oli e » Moist heat coagulates cell proteins of the microorganisms and
lod s thus kills all the living entities (including spores) in 15 to 20
minutes.
femp T - T P > Hot saturated steam is efficient means of destroying micro-
Mo ) N”"”j 3 i Les G__Jorganisms, since it penetrates rapidly and gives up its latent heat
LobenF N 5559 as it condenses on the cooler objects.
Saja Hamed, Ph.D- HU

atim Plessure e &!

akm P/ESSMF:. Y.z

ooe = femp D

[
Mt

Everest I |
3 ) F Temp =150 F
: r =10 PSI | Pressuer= 20 PSI
-

Eerrr Y (T) °C T) K Constant
10 0 273 366.3
1.1 25 298 366.3
12 50 323 366.3
13 75 348 366.3
14 100 373 366.3

Pressure (p) is directly proportional to the absolute
temperature (T)

/ or,
peT or p=constantxT

therefore, p/T = constant
B From this we can get;

273 373 P oo P
Temeprature (T) K = T3
where,
p1and T: are the pressure and temperature at the start

pzand Tz§a?;;}ﬁ;m¢ed¢r§h®.tmerature at the end

| =

h:mf) )\Qx\/' Plessur \ )\)\,o \\S' o

o Pressurelp) [
\
\
\
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Before Sterilization "~ After Sterilization
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Steam Sterilization Essentials

v

» Preparation and packaging and surgical
instruments

» Understanding Steam Sterilization
https://www.youtube.com/watch?v=FUJrigWWs2NO0

A 4

Saja Hamed, Ph.D- HU
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[[ Sy ~Dry Heat Sterilization . (=,&)ever s

Steam o z¢7 » This method simply involves heating the item to be
_sterilized in a_hot air oven, typically for 2 hours at

|60°C > PR \OJ_AJ wlwu’

. . R . 6o \ s s
» Alternative combinations are available, for example | '* */~7 %7

hour at 170°C or 30 minutes at 180°C. T & st coee =

]

: : (87
» The temperatures and times required are longer than
those for steam:

Lode 2 o cotras

asie

(i) because dry heat kills microorganisms by oxidative
processes which are less efficient than the hydrolytic
mechanisms of steam and (.. aulablon oF peken

(i) because dry air does not possess latent heat.

Saja Hamed, Ph.D- HU
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Dry Heat Sterilization

» ltems that can be successfully sterilized by dry heat
are: sherlizadon Uy &y Lo o) N -
9 k =) v
(7y those that do not contain water, such as metal = Seun 3 U Sheam S\
. . - ol el =) 2)5 s
instruments, glassware, oils, fats and waxes

Lo asps Powder 3o

1 H Fea, \ ! -
@or any heat-stable nonaqueous product like oily Steam N ot oS
injections, ointments or powders.

L/\frojtr‘s /)9@584 5\_

The method is also used for the depyrogenation of & o _opoy o

= o . . n N
~ Aff “ews1=1 glassware required for the preparation or packaging s patsden
—wls (2, of injections; 250°C for 30 minutes is common ' P fJ wen
| % , s S Glesswar n @
I ENANNAY ¢
iR SV o\ s Saja Hamed, Ph.D- HU D‘"‘-K’ﬁ N \»QGM\
/PS,%#J c:__,p/f’) &) imechion 3

Dry Heat Sterilization

» Ovens used for laboratory-scale dry heat sterilization
are superficially similar to fan-assisted i}lomestic

. 5 . 5"&‘/:“2[%9 ) ) Gy
kitchen ovéns though usually with 2—3 times the it em 3 4 -
capacity, Fon-asssked oen 2 s

» but they differ by having:
(17 temperature recorders, ben o ks o 1 <35 s
- thermocouple inlets ]
(2> thermal locking doors with non-interruptible
operating cycles

([ and the facity o filer she.ai shat i drawn into o

oven as it cools

casole U3 s 2ol o)
ada )l

= ”)—@J‘(}A‘»Q /‘/’PM N >/\ G LA ol S ev C )35 ) ¢ els (Lo

My yad Lo Pller » c 55 b ¢
Sajaéigtrrfd,PL.)le-HUE S R VR
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A laboratory scale hot air sterilizer

Radiation Sterilization

S\ i) <2 » Gamma- -rays or high-energy electrons are used to
Yo, ¢ 252 “sterilize heat-sensitive materials and products:
Qa/ '

@ like medical devices (for example, prostheses,”— Sl s lee
intraveno%giving sets, syringes and suturesF-)S in\the
case of medical devices, damage to plastics in terms
of discoloration and brittlenessis a potential

-

problem.

@’. surgical instruments,
@ anhydrous medicines (such as ointments) and
owders_a el U Ny

_h-w! i) s By )

Saja Hamed, Ph.D- HU

15



4/24/2025

Radiation Sterilization

ELECTROMAGN ETIC SPECTRUM

incr ing energy B Y Ol <Y A cle K
non-ronzing ionizing
——  wavelengih —e =—— ) )\— /“j qnd’ yamm
TYPEOF ™~ =~ N A\ VI SRR
RADIATION
extremely radlo infrared ultra violet gamma rays <y wb w
low " ‘/u—( c\)ﬁ& @
frequency mierowaves X - rays
- e
visible <o by D (BN gy
SOURCES Cles wole gpng ool
Power AM radio FM radio Microwave Radiant Arc Medical Radioactive ’
Sources @ lea))

lines TV Oven heat welding

> Saja Hamed, Ph.D- HU

Radiation Sterilization

RAadialion in
space from
planets, stars,
galaxies, etc.

Ozone layer
absorbs 30 km
ultraviolet. 20 km

Observatory

located above

waler vapar

sees much . LY :

infrared. 4km = = o 4
Water vapor 3km Sl N ———
absorbs ‘ J

some infrared,

i i

Atmosphere

> Saja Hamed, Ph.D- HU
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Radiation Sterilization

» The unit for absorbed radiation dose is the gray (Gy)
which has replaced the older unit of the rad. > __ 5,

Mmian

» The standard radiation dose recommended for
sterilization of pharmaceutical products is 25 kGy

o =) asln

Gﬂ > ‘L&OM (/53\ o s>\
Cadibon ghse 31 (LAY

Saja Hamed, Ph.D- HU

The mechanism by which radiation kills
cells is that of ionization causing free radical  Idiact

production and damage to the DNA W«Jchel S b
D (e ect
\'& Radiatic claveg f”(‘ \e- 004
Ce“ d&MC{,ﬂe C——KQUH"'OI\ Radiation Cell C°'"Poﬂ0n‘\' include- DUA
(meld DA ) Direct action lndect action
Y
l Free radicals
' DNAdamage v

Saja Hamed, Ph.D- HU
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Radiation Sterilization., + _ _,.

» Radiation sterilization facilities are expensive to Loy ssbe bus cosy Lo cldya))
construct and to operat mpani o textilabus 2 b shaladon
perate, so companies exily o s pior milees \BYoiens
manufacturing products to be sterilized in this way (025 5l1 ) oprdes consuct
normally send them to one of a small nhumber of

specialist contractors.

Saja Hamed, Ph.D- HU

Radiation Sterilization
» Gamma radiation is rarely used for water-containing
products, why?

because the products of radiolysis of water usually
cause too much damage to the drug

Radiation + H,O =——» H,0+ + ¢

e + H,O = H,O-

j Mo N )
o+ —> ' + /

Hgo Saja Hamed Ph D- I-BH
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Radiation Sterilization

» Ultraviolet light is a nonionizing form of
electromagnetic radiation that has poorer penetrating - e N
power. s L p
» It is commonly used for the disinfection of surfaces in  Z<lovc anic )
aseptic work areas, air (as in microbiological safety a-.2mw 4=, bt
cabinets and operating theatres for example) and for Subces N

decontamination of water to be used both as an

ingredient of medicines and for cleaning purposes.

PSR BT
» UV treatment could not be used to produce == Uy

ode Pyroagnarion N

Pyroqen ¥ < ~endotoxin-free water for injection.

> Saja Hamed, Ph.D- HU

SNRTAVERY

THE UVIFLO sYSTEM . adon wyakee Mo

,_»_-:l;-kj/:&_ém’

wale? |
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Gaseous Sterilization— A o1 5 A

» Several microbiocidal gases have been used for
sterilization including:

© ethylene oxide, Y.E }"O{\
@ formaldehyde,

(2> hydrogen peroxide

(4% and peracetic acid

Ethylene oxide (sometimes referred to as EtOx) is by
far the most common and will be the only one
considered here

Saja Hamed, Ph.D- HU
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vy g Al -aer Gaseous Sterilization

L)A‘M_’) C.q/\cp(‘ &_v-«.x; }

S\ e X NN Y

It is not a favored method because:

it is less reliable than heat and radiation=> it needs

rigorous in-process|{monitoring|to confirm that \
sterilizing conditions have been achieved ol M Sle aniy

. L R
it is also slow o LA GRl B Yo

e < olace y Pressur 3!

and there are several safety issues concerning its use,
SFe(;l\'—Q}b,\ 3 oz ) VR

My s g I )y

So it is only employed when there is no alternative. 2530 Plodee 3 L&)

Saja Hamed, Ph.D- HU

Gaseous Sterilization

»

Ethylene oxide is suitable for sterilizing materials that are
both heat and radiation sensitive:

so it is used primarily for disposable medical devices.

It is also infrequently used in hospitals for surgical
instruments

and the sterilization of isolators and chambers, although
hydrogen peroxide is now preferred.

Ethylene oxide diffuses easily into paper, rubber and many

plastics, but it cannot easily penetrate into_crystalline

materials and its activity is significantly reduced by the bl oo @ hject
presence of organic material (blood, pus or feces) so it -

E {'OX B V9ew shvlizakion

cannot be used to sterilize crystalline raw materials or

o . Cids ol L0V ¢
unwashed surgical instruments: Hamed. Ph.D- HU - RIS

CAL) Lo L3

21
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l}%} C:_;D\) C_J’\QMP‘ew D) g\jg
Cl~s Lol %}wg Oxb)@cl I
Gaseous Sterilization . - L |

/| 4 /)

» Hospital ethylene
oxide sterilizers are
similar to conventional |
autoclaves, being steel
chambers of varying
capacities from about
65 liters upwards,
whilst industrial-scale
sterilizers are very
much larger

Saja Hamed, Ph.D- HU

bed & hiss | WELoy
G Oy ey LY S
il

Gaseous Sterilization

wedy cas 05,0 b Ethylene oxide is a colorless gas that is
clehiles Y om0y explosive when. mixed with air.in.proportions..
sy greater than 3.6% by volume, so it is normally
“~ rused as a mixture with carbon dioxide (8.5—
¢ 4 =5 bJ) | 80% of ethylene oxide), nitrogen or
ex Pleswons oz | dichlorodifluoromethane (12% ethylene oxide)
to minimize the risk.

Alternatively it is introduced into an evacuated
’2/,3[1)) s bl sterilization chamber as _the pure gas at.s (I /oy /), )
subatmospheric pressure. @y v C;gp,, N frogn 3
‘ 7 Mfer N Plessue 3\

b Pregure 31 o J5)

Saja Hamed, Ph.D- HU
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Gaseous Sterilization

cr . . . ) graubsosy T Erox B
» Ethylene oxide is thought to kill microorganisms b)@?u’:ﬁj ),;ffw} Yohien

alkylating essential proteins and nucleic acids in the * L pa® s,
g...e.!..l_‘ (C aNcer c/;-'ika/'[no denc B xs e}_A el e
» this mechanism of action means that the gas is both Maleigyonic o

mutagenic and carcinogenic.

It also causes acute eye, skin and bronchial irritation s s <Ry wirhtion
at concentrations above 200 parts per million (ppm)—" 4““’”"";;“-5” :L*\\
but, crucially, many people are unable to detect it by -
smell until the concentration is about three times

that value, or more.

» Health and safety aspects of ethylene oxide
’/ sterilization are therefore a major consideration.

Saja Hamed, Ph.D- HU

Filtration sterilization and aseptic
manufacture

» Many drugs and pharmaceutical materials are

damaged both by heat and radiation and are not

M ‘. . . .. o
suitable for gaseous sterilization either

olamane rugs containing proteins (for example,
iV ey, s €] rr?onoglonal antibodies, interferons) and. other
Y, biological Polymers (such as.PoI)fsacchar.'ldej or
o ehs el DNA-vaccines—> the only sterilization option is to
e \oosa) o sy USE  filtration to  physically remove the
Flkakion v .p 5,0 contaminating  microorganisms  and  then
+ manufacture the product aseptically using sterile

skl olbste c2al ingredients

Saja Hamed, Ph.D- HU
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Filtration sterilization and aseptic
manufacture

» filters are available for the removal of:>  omc . )

- bacteria poee M
i~

yeasts and mould spores

viruses

and they can even remove pyrogens (endotoxins),

» An advantage afforded by filtration is that the method
le: apls oo, , physically removes both living and dead cells from_, V"
Vs 2/ J3 e,y solution and in this respect it differs from heat and oLy Mo Ivdao 2
o 5 ' v radiation methods where the dead cells remain in the Pl I by 2
e hee O o N Titer %

%w>. 1 s~ Pproduct and possibly contribute to the pyrogen load.

so filtration is a common means of sterilizing injections and
eye drops as well as air and other gases.

Saja Hamed, Ph.D- HU

oy

(oMo = \"b(r\/\l‘l’\o\J
eul S ket oebm
Filtration sterilization and aseptic
manufacture
» Filtration is not a terminal sterilization process,
Rlfettion 31 es — 2. Solutions that are filter sterilized still have to be
COV\J'O\I\V\E 4

sak=l «\J dispensed into their containers and the operation

“4095(5 YT ‘45 (being undertaken in a class A atmosphere
i JD)’/C covedton

» Media fill test for the same factory filling line that oy Q ey vt Ltls clae
would be used to fill the product Mo s lesle Bling e 3 s

asphic i

Saja Hamed, Ph.D- HU
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Filtration sterilization and aseptic
manufacture

» Sterilization-grade filters are made of cellulose
derivatives and polymers like PTFE, polycarbonate
and polyethersulfone

SM%\\ ;:‘“‘P,’ F"‘-’*‘_«l\ ZJ
5‘ C\D_j/»-«;)‘tﬁ‘ l&-{J‘S
Lm/‘s %”?’f Q_’b‘.ltb&"

A selection of disposable units that fit onto syringes for sterilizing
small volumes of liquid

» Filters are available r .
having a wide variety of < t
pore sizes, and for f
sterilizing purposes 0.2
um or 0.22 um diameter
pores are recommended

» but 0. um membranes
are becoming more

popular.

Saja Hamed, Ph.D- HU
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4>~ °» o Leptospira bacteria attached to the surface of a 0.2 ym pore size
Paxe sige ) b filter membrane

» good particle removal (sterilizing efficiency)

) e eloso(Phien
» good mechanical strength

» they are easily sterilized in situ by steam,

» of low fluid retention,/,d@wbg;, ) Plaw

R

_ '/J’oﬂ‘ﬁabs Ny Lo @2V \syl\
C~%5 Lo o » @ no grow-through of microorganisms st )\ lsia. do5 B

L@ =, and no shedding of fibers into"—che filtrate.

» low solute absorption,
| b7

Salhen J) & douss_zsioo [ bor )

[ 2 Saja Hamed, Ph.D- HU
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Filtration sterilization and aseptic-  solwion by methoc 1 <sa
manufacture R

» Filtration is the most convenient method of sterilizing
air and other gases and it is used to supply air to
pharmaceutical manufacturing suites (‘clean rooms’)
and isolators, surgery rooms and microbiological
safety cabinets

Saja Hamed, Ph.D- HU

http:/ /www.asbestosguru-

oberta.com/hepa.htm Pl et o vy arange s
» Depth filters, typically (Continuous (A
made of glass microfibres Inedun 08 %

'sheet of filter lmﬁm
4
/ /4
74

separated by aluminium \

sheets, are normally used [
for gas ftiltration \

» High efficiency particulate
air (HEPA) filters typically

remove 99.97% of

airborne particles of 0.3
um in diameter, although

0¥

)

l.

some with higher o
specifications exist. | 3
\\g Aluminium
Saja H d)P U B

8

z
Z:
|
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Capture mechanism of HEPA filter

» The filter media is made up of densely packed fibers.

Each fiber traps particles in the airstream passing
through the filter by the three physical mechanisms.p_ ..,

[U'ﬁ perlicel Interception
( } ' Filter
SMul)  Parkice) « @)lefusmn i /

of:{)ﬂus,uf\jw S brel New £ . @Impaction

e PR

Figure 4. Capture mechanisms for a depth filter

Saja Hamed, Ph.D- HU
http://www.asbestosguru-oberta.com/hepa.htm

Capture mechanisms of HEPA filter

» Watch: 3D filtration principles

[C{ﬂ /001([’} cel &_ Interception — A particle following an imaginary airflow streamline is b5 el [er Feel S
intercepted by the fiber because the diameter of the particle is more than > bm’)‘ s i \Fer /”’lopd\,

twice the distance from the fiber surface to the streamline that passes
through the center of the particle. k60-933 (%

» Impaction —The trajectory of the particle departs from the imaginary
airflow streamline due to its inertia, which is a function of the particle’s — ﬁf\}@/)) {;[_{,L C_swal

mass and velocity, and the particle impacts the fiber. PR -
4 P P sl LA ¢ <5l
et Paricer % Diffusion —The particle’s trajectory oscillates about the imaginary airflow T - l o fbe rJle
streamline in a random manner known as'Brownian motion, which can \
cause the particle to impact the fiber. ©5-)

Saja Hamed, Ph.D- HU
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| —wer coor okl &
DR <, (wabr )1
ST - 0 G5V s

2V -bubble point test
C_» » Filter integrity

» A procedure which — 300sl ) boacs) dis A
measures the pressure ‘1 A— \;““fj P ar bubble
needed to be applied to the air

tream side of a filter it 2edh ok
u S ooy,
P . atm presur 1 & 2050 sl Lo v
causing bulk or open pore menbiin N Pore 2 5
bvf(\’ PIO‘O air \O«bb)e_/-{)dp
ﬂOW through the IargeSt a) Ambient pressure b) Pressurized Air (P<BP) l%rmmuwl Air (P28P) )~
pores of a wetted filter. | L
A A'T' '.
» Watch: * L

L__)>;Memlff°“)’ol$">“ Bubble Point Filter Test ¢
e GE 2 leass https://www.youtube.com/watc
h?v=RDjSCb4sC2c&t=24s

v Ny A i ' 3
Sifasittamed, Ph.D™ HU (diffusion diffusion + bulk flow

Test for sterility

» the item to be tested is placed into liquid culture
medium and if, after incubation, there are no signs of
growth (turbidity) the item is deemed to have passed
the test. (5)’9('.\9 )

» Tests for sterility have been internationally
harmonized

A . . onleminehona d o) ;
» False positive result> many companies, even quite’™ =" """~ ' C# 2

large ones, do not conduct their own sterility testing
but engage specialist contract laboratories to”*™ conltion < oxfilecbac
undertake it on their behalf.

1
S s Sle 5ey
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Sterility tests and endotoxin tests could be
considered to be more important than
many of the other quality-control tests,

WhY? _____— False positive

4Failing and scrapping a batch that is really
sterile costs the money that has been
invested in its manufacture, whilst passing a
batch that is really contaminated risks \
initiating infections in patients who receive \

the medicine.
* Contaminated batches are likely False

negative

5 &aall daau J 9N 7 5 contaminated Gl aiay piaall Ll ay
Blalia A (8



