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ﬂ Introduction (ﬂﬁﬂ'ﬂ)}

@ Filtration is an important unit operation
used in pharmacy for the separation of

suspended solid particles from a liquid
or gas by passing the mixture through a
porous medium called a filter medium.

e Filtration (R=ies) s & 3uzi g+
gTeit Ueh Hgcdqol unit operation g, fSa
foet liquid a1 gas ¥ IUfAT suspended
solid particles %! @e porous material
#91q filter medium & TERAT § 3T
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(T Definition (Wﬁ?ﬂm)) '''''' | g J

@ Filtration is the process of removing suspended 3 / f&lﬁﬁffmd) |
solid particles from a fluid by passing it through a : |
porous medium that allows the fluid to pass but
retains the solid particles.

e Filtration ag wfskn g oo fodt fluid & 3ufeyq
suspended solid particles @' porous filter medium
& H1EH § 3T fhar Srar € | Filter medium liquid
I SR & § Afeh solid particles &1 e AT R |
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Mixture
(liquid + solid particles)

Filter medium
(filter paper)

Vo Residue
Q‘. .; _ ; 2

(solid particles
retained on filter)
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' @ The liquid that passes through the filter is called the filtrate, while the solid material
| retained on the filter surface is known as the filter cake or residue. \ /
\

l: @ Filtration & R filter & g e aret liquid 1 filtrate (F=ig) #ed & P |
: aun filter U= & aTet solid an&f @l filter cake/residue (aiai’m) el Sral % | S
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(3 Objectives of Filtration

(Flltratnon & 3I239)
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The main objectives of filtration are:

Filtration % & 3299 fAmfeifEd &:

To obtain a clear liquid preparation.
@S U clear liquid preparation HTed & |

To remove suspended impurities from
pharmaceutical liquids.

39l liquids & suspended impurities
&I g |

To separate solid particles from liquids.
Liquid & solid particles @ 37T ST

To recover valuable solid material from
a suspension.

Suspension ¥ 39X solid material
1 ITed AT |

To prepare pharmaceutical products such

as syrups, elixirs and solutions in a clear form.

Syrups, elixirs @ solutions @ clear form

H IR S|

To reduce microbial contamination in certain
pharmaceutical preparations using suitable
membrane filters.

I9geH membrane filters gRT $® pharmaceutical
preparations H microbial contamination @
H hAT|

To clarify liquid pharmaceutical preparations
before further processing or packaging.
Packaging 312IaT 31T &I processing ¥ ggat
liquids 1 clarify &I

Pnnclple of Filtration |
(Filtration &1 fAgid)

@ Filtration works on the principle of passing
a mixture containing suspended particles
through a porous material.

Filtration & principle féft suspended
particles aTel mixture @l porous medium

T U A R rRd gt g |

@ The pores of the filter medium permit the
liquid to pass through but prevent larger
solid particles from passing.

Filter medium & pores liquid & pass 14
3dl & elfchT &S solid particles &I e oid & |

@ The movement of liquid through the filter
takes place due to a pressure difference
between the two sides of the filter.

Liquid &7 flow filter & 31 sides & =
Suferd pressure difference & HROT 1T & |

@ This pressure difference may be produced by:
Ig pressure difference =1 alienl T I
1 ST el %

' @ Gravity (WEFE?UT) '

=

i @ Pressure (g&19)
: @ Centrifugal force in specialized systems
j (fastw systems # centrifugal force)

. —— e

@ The greater the pressure difference, generally
the faster the filtration, provided the filter cake
does not become highly compressed.

Pressure difference sg+ @ Im=Ia: filtration

rate Sl &, wifehT 3rcaferep pressure ¥ filter
cake compress & Gehd! & fSiad flow HH &
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(5.) Mechanism of Filtration (Filtration =t @rifaf) )

@ Filtration may occur through more than one mechanism.

Filtration T & aiftrep SRl grT &) Fadtl 21 ———
(A) Straining or Sieving ("E'SFFFITD | (B) Sedimentation (m@ "
' @ In this mechanism, particles larger \ / | @ Some particles settle within : ‘

than the pores of the filter are retained
on the surface.

@ 9% filter pores & I particles

the pores or channels of the
filter medium due to gravity.

filter &Y surface T ¥ Wd 2 | T | o DT particles gravity & R |
Example: Coarse filtration through Large particles filter e channels Particles settle in ‘
filter paper or cloth retained on surface settle & S & | pores due to gravity
(C ) Impaction (Z&=Ta gRT 37@dy) ) oE | (D) Interception (3/@dyA) ) y

@ Particles moving with the liquid —_ o i
may strike against the filter fibres T

@ Particles approaching the fibres
of filter media may be captured

and become trapped. g by contact with the surface.
e Liquid & ‘Fﬂg <Ic T particles "7\ o Filter fibres FTHA T @ 77 2
filter fibres ¥ THh ¢! &b Particles strike. particles surface @ contact H Pirticles captured
g and get trapped | 3T §P T g | by contact

(E,) Adsorption (aIﬁl‘\TﬂH'UTD
@ Very small particles may adhere to the surface
of the filter medium due to surface forces.
@ dgd BIC particles surface forces & HRUT
filter medium T surface W adsorb B T & |

6 ) Flltel‘ Medlllm (ﬁTRT W)) ' A good filter medium should: i

@ A filter medium is a porous material through : @ %ﬁiﬁﬁ?ﬁ?@ﬁlmgﬁ?]
which the liquid is passed during filtration. |
@ Filter medium @8 porous material ¢ foass |
wem ¥ liquid B filtration & foIT pass M | (3) Bechemically inert.
ST . ' “Z/ Chemical reaction F X |
|
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Fine particles
adhere to surface

@ Allow sufficient liquid flow.
Liquid ¥ 7afe rate ¥ pass @R 2 |

(Tiquid + solid particles) @ Be mechanically strong.
299 0:00 2Ni0 o9-2 /— Filter medium Hord &l |

(porous material)

@ Not release fibres or impurities into the filtrate.
Filtrate ® fibres a1 impurities 7 B |

Be easy to clean or replace.
Clean 3T replace AT SITHH & |

@ Be economical.
Tt 2 | '
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Filtrate
(clear liquid)

N

& j Common Filter Media Used in Pharmacy (‘Fﬁ!ﬂ ﬁ‘ 3!111‘1“ E’ﬁ aret Filter Media) |
(I . ) Filter Paper (feex dw) )

|
@ Filter paper is widely used for laboratory-scale filtration. I
Filter paper laborator}r level filtration ¥ g 3iftres Iugi foan S 81 } \
@ It is available in different pore sizes and grades . I
g 3eTT-3T6TT pore size 3#{ grades ¥ IUcTe BIAT € | :

\  Uses:

|

! @ Filtration of solutions
E

:

@ Removal of precipitates
@ Laboratory preparations
A

Filter paper

.
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@ Applic

ations of Filtration in Pharmacy
| (Pharmacy # Filtration & ITA1T) |

)

Filtration & &g aftwefir Iuginr 21 &
( 1 ) Clarification of Liquids

e Suspended impurities are removed
to obtain a clear product.

o Suspended impurities 8Ty
clear product uee fwar e 21

( 3 ) Removal of Foreign Matter

| @ Dust, fibres and other unwanted
particles can be removed.

e Dust, fibres 97 31 unwanted
particles geTU Si1d & |

5 ) Removal of Microorganisms

e Appropriate membrane filtration
can remove microorganisms
from suitable liquids.

e Suitable me_%lbrane filtration gRT
P9 liquids ¥ microorganisms
TS0 ST §hdl &

2l

Filtration has many pharmaceutical applications:

.('4

(2 ) Recovery of Precipitates
Useful solid substances can be
separated from liquids.

Useful precipitates &I liquid &
recover faIT ST HekaT § 1
Preparation of Clear
~ Pharmaceutical Solutions
o Filtration improves clarity
and appearance.

@ Filtration ¥ pharmaceutical

solutions @l clarity ii¥ appearance

EEGIERIES

)
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purification and processing of many
pharmaceutical products.
Pharmaceutical manufacturing #
filtration production, purification
eI processing % faf¥ stages #
39T Erelt €

P

sadvantages of Filtration

(9) Advantages of Filtration
\ (Filtration & #197)
@ Simple and effective separation method.

el iR YUt separation method & |

Produces clear pharmaceutical liquids.

Clear pharmaceutical liquids W& &eet

) Can be used on small and large scale.
Small 3i¥ large @l scale T I9dIT &t 571 Tehell &
Different filter media can be selected according to particle size.
Particle size 3 SR 3ferT-31er filter media 99 91 ¥hd &1
Heat-sensitive solutions can be processed without heating
in suitable membrane filtration systems.

Suitable membrane systems # heat-sensitive solutions
& heating % f& filter foram s g&ar 8

Valuable solids can be recovered.
Useful solids &¥ recover faar 51 Gepar 21
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(Filtration®Hr dmmg)______J
Fine particles may block filter pores.
Fine particles filter pores &I block X ¥ehd 2|

Filter cake ;n% reduce filtration rate.
Filter cake 8+ W filtration rate &% g Gehel &1

Very viscous liquids are difficult to filter.
Highly viscous liquids @ filter ST e & T &

Some materials may adsorb the drug.
F® filter materials drug ! adsorb %< Tehd g1

Filters require cleaning or replacement.
Filters @ cleaning 3T replacement I 3a9aar 2t 81

[mproper filtration may lead to loss of product. J
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Improper filtration & product loss 8 FebdT ¢
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