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Pharmaceutical Filtration

Introduction
Filtration is a mechanical or physical process used to separate solid particles from a
liquid or gas by passing the mixture through a filter medium that allows the fluid to pass
but retains the solid particles.
In the pharmaceutical industry, filtration is an important step for:

Clarification of liquids

Sterilization of products

Separation of suspended solids

Purification of gases

Definition
Filtration is defined as the process of separating solid matter from a fluid (liquid or gas) by
passing it through a porous medium that retains the solid particles but allows the fluid to pass

through.

Objectives of Filtration
1. To obtain a clear filtrate free from unwanted solids.
2. To collect solids (precipitate) from suspensions.

3. To sterilize pharmaceutical solutions by removing microorganisms.

Website:https://phbeducation.com Mobile:+91-9719638415




Pharmaceutics

4. To clarify liquids before further processing or packaging.

Principle of Filtration
Filtration works on the principle of mechanical separation — the filter medium acts
as a barrier, allowing only the fluid to pass while retaining solid particles based on:
o Particle size
o Pore size of filter medium
o Pressure difference across the filter
The driving force for filtration may be:
Gravity
Vacuum (suction)
Pressure
Centrifugal force
The flow rate depends on:
Q=APxA/uxR
where:
Q = rate of filtration
AP = pressure difference
A = area of filter medium
u = viscosity of fluid

R = resistance of filter cake + medium

Types of Filtration
1. Surface Filtration — particles are retained on the surface of the medium.
Example: membrane filters, filter paper.
. Depth Filtration — particles are trapped within the pores of the medium.
Example: sintered glass, asbestos pads.
3. Screen Filtration — uses sieving mechanism to separate solids.
4. Cross-flow Filtration — fluid flows parallel to the membrane surface to minimize

clogging.

Types of Filters / Filtering Equipment
1. Gravity Filters — filtration occurs under gravity (slow process).

Example: sand filter.
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. Pressure Filters — use external pressure to increase flow rate.

Example: plate and frame filter press.

. Vacuum Filters — suction created by vacuum draws liquid through the filter.

Example: rotary drum vacuum filter.

. Centrifugal Filters — separation achieved using centrifugal force.

Example: basket centrifuge.

. Membrane Filters — thin polymeric membranes with defined pore size (used for

sterilization).

Common Filter Media

Filter paper

Cotton wool

Asbestos pad

Sintered glass

Cellulose membranes
Diatomaceous earth (kieselguhr)

Metal filters (stainless steel)

Applications in Pharmaceuticals

1.

Clarification of solutions (e.g., syrups, elixirs).

. Sterilization of liquids (e.g., ophthalmic and parenteral products).
. Separation of precipitates during crystallization or chemical reactions.
. Filtration of air and gases in aseptic areas.

. Filtration of culture media in biotechnology.

Examples of Pharmaceutical Filters

Filter Type Example / Use

Depth Filter Sintered glass, Kieselguhr filter

Surface Filter Membrane filter

Sterilizing Filter 0.22 uym membrane filter
Air Filter HEPA filter

Industrial Filter Plate and frame filter press

Advantages
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Produces clear and sterile products.
Simple and efficient process.
Can be used for both liquids and gases.

Continuous operation possible in some designs.

Disadvantages
Filter media may clog over time.
Expensive for sterile operations.
Some drug adsorption may occur.

Limited to fluids (cannot be used for all suspensions).

In production of injectables, eye drops, and antibiotic solutions.
In water purification systems for pharmaceutical use.

In air filtration units (HEPA filters) for sterile rooms.

Sintered Glass Filter
Principle

o Works on the principle of depth filtration.

Construction:
o Made from borosilicate glass particles that are fused (sintered) together at high
temperature without melting.

o The resulting structure is rigid and porous, with uniform pore size.
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o The filter is usually fitted into a glass funnel or tube.
Working:

o When the liquid passes through, the solid particles are trapped within the fine

pores of the sintered glass disc.

o The filtered liquid (filtrate) passes through and collects below.
Applications:

o Used for clarification of solutions.

« Suitable for corrosive liquids since it is made of glass.

o Used in analytical work (e.g., filtration of precipitates).

o Common in pharmaceutical laboratories for small-scale filtration.
Advantages:

o Chemically inert and reusable.

o Can be sterilized easily.

o Provides uniform filtration.
Disadvantages:

o Fragile (breaks easily).

o Not suitable for very viscous liquids.

Membrane Filter
Principle:

e Based on surface filtration.
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Construction:
o Thin, flexible polymeric membrane made from cellulose acetate, cellulose nitrate,
or PTFE (Teflon).
o Pore sizes range from 0.1 pum to 5 pm.
o Mounted in a holder or filtration assembly.
Working:
e The liquid passes through the membrane; solid particles or microorganisms
larger than pore size are retained on the surface.
o The filtrate obtained is clear and sterile.
Applications:
o Used for sterile filtration of heat-sensitive liquids like ophthalmic solutions,
injectables, antibiotic solutions.
o Also used for air and gas filtration (0.22 um pore size removes bacteria).
Advantages:
o Provides complete bacterial retention.
o Does not affect the chemical composition of the product.
o Suitable for heat-sensitive materials (since no heat is used).
Disadvantages:
o Expensive and delicate.
o Clogging occurs easily.

o Used only once (mostly disposable).
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Pharmaceutical Filtration (39thT a=ney= / fAgie)

1. gi=g (Introduction)
fhee e a1 fAde (Filtration) U ifA® 3ryar ifas ufsrar & o d fodt 5a (Liquid) a1
T (Gas) H Iufd 319 HUI &) fheex ATHH (Filter Medium) 3t TeTIdT § 3T fHaT ST 3|
BHARGfCHd SN H fhec ¥ &1 SUANT Y AT o forg foram ST 8 —

. gaﬁW(Clarify)Wﬁ%ﬁm

. W(Sterilization)%%ﬂ

. fcfea 3wl @ st A & fre

. T B Y HA & g

2. Gf¥UTST (Definition)
PRI (Filtration) I8 Ufshar & forad Tt fiyyor &1 U9 fsagad W1ead (Porous Medium) &
TR STl § Sl 59 &1 dl UR 819 &dl g o 319 Ul dI A adl 5 |

3. 3%581 (Objectives of Filtration)
. % 3R URGRN &4 (Clear Filtrate) T &R
. B PN (Residue) Bl THH HAT|
. %d DI JgACNGl o G (Sterile) HRAT|
. T DI M B! UfhaT & e IR AT

4. ﬁl?il?l (Principle of Filtration)
ﬁb@}ﬂ:{ &1 Rigid gifi® 3[aRIY (Mechanical Separation) UX 3emied %I
fiFeex ATeaY 319 U &1 A <dl § WIafdh &4 HI UR gH ol g
ftrec 2 &1 &R 9 dRDT R AR Al &
o GdId BT 3R (Pressure difference)
o Gd D! HE (Viscosity)
. e &md (Area of filter)
. ey db BT UfRIY (Resistance of cake)
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e & foTU Ok & (Driving Force) 8 TadT &;
o [¥d dd (Gravity)

éa:;[q (Vacuum)

e QI (Pressure)
. BHGEUIR® §d (Centrifugal Force)
e &t R 9 93 3 a0 31 ot § —

Q=APxA/uxR

Q = AR B R

AP = &9 | 3[R

A = ftheeR 1Y &1 &%
u=§{a$°f‘{€ﬂ:|?ﬂ

R = ORIy

5. ﬁ?@'ﬂ'ﬁ & UPR (Types of Filtration)

1. ﬂ?l'cﬂﬁw (Surface Filtration) — 319 BT HIHH Bt Jdg R ¥ ITd %I
FGTeR T ftheex TR, Bs fthecR |

2. TS fATE (Depth Filtration) — 319 HUT WY & f¥g) & Hidk B9 94 & |
Fereeyr Rics N, Ty US|

3. b ﬁ'\‘qﬁ (Screen Filtration) — STl S J1e0d ¥ 319 1ZIET?f 31T T AT STt %I

4. IG-Fdl fAET (Cross-flow Filtration) — %3 W &1 Ydg & JHMIR SadT § forad
3ARTY HH BT 5|

6. ﬁ@m‘—r IUBIUT & PR (Types of Filters / Filtering Equipment)
1. TFATHYUT fBeeR (Gravity Filter) - $9d ¥ 50 I B HAT 7 |
FGTEVT 48 flheex |
2. GaTd flheeR (Pressure Filter) - ST8Y! G&1d A &d I UR fba1 A1 5|
FaTeVT wie U thH fheex U9 |

Website:https://phbeducation.com Mobile:+91-9719638415




Pharmaceutics

3. aFgH fiFee (Vacuum Filter) - 990H & HAILAH I 59 &1 W1 AT 5 |
FFTER T RIes] §H dagH flheeR |

4. ARG feex (Centrifugal Filter) - F-EITUR® S0 9 319 3R &d PI STHT {1 Sirar
gl
FTERUL ST ARG |

5. T fthee’ (Membrane Filter) — Tadl! It I Y& B DI ST HRT 5; WIS
@ & Sugn

7. fleee? ATH (Filter Media)
. e IR
e  PUMY (Cotton wool)
. THEYUS
. R g
. e AR
. SHCHREY Y (Kieselguhr)
. g fiheer (o9 o)

8. th'l'l:ﬁ'\fgﬁﬁ SUAHT (Applications in Pharmaceuticals)
. RRU, TfeifRR 311fe o1 J1h DA o e
. SR, 3118 S S WA IdTE! & |
. Torediian a1 X sififoranst & a1 gard &1 31T e & fa|
. TN O 9 &) Y B & o8 (HEPA fhee) |
. Sa-NEfe! § FeR e & Feded & i

9. 3cIeXUl (Examples of Pharmaceutical Filters)

e ypRR SaTERT / SUANT
Tae] ftheex HesH heey
LRSI fheex 0.22 pm HIsH fheex
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g ftheer
NP e

10. <ITH (Advantages)
. WY IR WS 59 U el 3|
. fha WRa SR Tl B
. T 3R Y Il & forT Iuge|

e PO IUDHIN A FRAR JareH Juq|

11. gif~ar (Disadvantages)
. TheeR ATend Sieg! oM B AT 8
. RIS TR TG BT 3|
. $O ey uer fheex T sraenfid g1 9ehd g
&Id avd gerdf o forg IuaRt

12. SUURT (Uses)
. FOIORM, TS T, Tlamifedy onfe & oo 4|
« X[& O (Purified Water) U &3 4|

. TR ez gfeH (HEPA Filters) & }R18d &3 & fag|
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Rres v fheer
ﬁl?x'i?[ (Principle):
. UE TGRS RS (Depth Filtration) & Rigid R &1 Hd1 3|

J

IITAT (Construction):
. I8 IRIRYTIPe 7RI HUN ¥ SR ST @ e S a9 R ey (HURon) a3 SieT
SIGIC]
. TIY S HIEIH FOR (Rigid) 3R fSEYad (Porous) BT 7|
. T YHIG: Did B el I Beel H e fbar S 8|
ﬂﬂ'&(Working):
e %9 TORA R 3 HU Hid & fFal & iR B o1d § SIaid &d A1d fFdd ST g |
STIRT (Applications):
. %Al ®I WY B & gl
. &R &dl (Corrosive liquids) & felt IUgad |
. RS TG v JERTRIerst # TR
dTH (Advantages):
. Wmﬁﬁ'@ﬂ(lnert)l
. SR-IR IUINT b S Hehall 5|
. SO A RS fHar o gdhdr B
ETﬁRﬁ' (Disadvantages):
. @ BT 5, SEF ¥ ¢E Ul g
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. TG %4l o oY Iugad el |

A fheer
ﬁl?,{i?r (Principle):

IGITAT (Construction):
. Jg Udal e e gl § off Ueet THide, Aeeie A1gec a1 ST (PTFE) I &+t
gt gl
. 3P B35 AMHR 0.1 pm V5 pm TH B & |
. Y ORIy gieeR a1 sRiaell & QT S B
H'TI'Cf(Working):
. Ts"ﬂ?lﬁﬁ@lﬁ (Surface Filtration) WWW%I
. 9 59 el @ ToRdT B, O e & % I 99 Jeolia a1 319 ST 9dg IR $& ofld ¢ |
. UTW 54 (Filtrate) ¥ 3R RIS 8IaT 81
SURT (Applications):
. 33 37, TR, THEred ATege= Sfl SHHT-Hde-=id garstt & Fwie H|
. AU NG & e 7 ft (HEPA T70.22 pm fiFee?) |
WY (Advantages):
. it Sftamueit & Ak 7

e G4 B IGAMD G To! deddl|
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. SW-HdGRNA IdG! & forg Iuga|
ET&RﬁJ (Disadvantages):

. T 3R A

. ST Y S g 9ol B

. JHAD: Th IR 8 IR fopar S ]
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A. MCQs on Size Separation

1. e (Filtration) fFd TSR &1 ufshar g2
a) IS

b) FifAH

C) wfds

d) faggd

1) JR: b) TifF®

2. eI &1 g 3530 |1 82

a)Q'T[EIE’FlT

b) 31 HUN DI &d H 3{eAT DA

<) &4 &I 3 FAMI

d) ATOH ST

1 JTR: b) 1Y HUN BT &d J T HIAT

3. BT fiheer &1 ST faras ford foram ST &2
a) @M & ferg

b) TRaTZSRH & forg

o) foriecfianrur & forw

d) 3Mgaq & foy

1 BUR: b) RARH & fow

4. We TS B ftheex U9 fd TSR &1 fihee 77
a)éaqqﬁmv

b) URR fthec

C)WW

d) TR ftheeR

[ 3wix: b)ﬁ'—‘ﬂ?ﬁbﬁ?
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5. HEPA fiheex &1 IUaT fasar ST & —
a)a?ff%]%ﬂl
b) T a1 9 & e & fo
c)aﬂwfﬁ$ﬁﬂl
d) rIfSl B ST & ferg
11 JWR: b) TN 1 g & =g & forg
6. Tlﬁﬂéﬁmﬂ_"f (Depth Filtration) Ekcay ObE;T I %?
a) Idg |
b) T1AH & iR
c) dlgX
d) fb IR W
11 JR: b) WY & HfiaR
7. BHARGfeHd fARied § WHrId: e ftheeR ATeqH I AT 87
a)ﬁ?ﬁ
b) SR 314 (Kieselguhr)
c) ¥l
d) Th ST
[ JTR: b) SACARAY 31 (Kieselguhr)
8. Mg &t R fpd R MR &=l 87
a) S99, &AHd, AT, TRy
b) T, 7Y, ATYHT
¢) THT 3R &d BT A
d) HId 59 B! HAeTS
JTN: a) G4, &ABd, T, TRy
9. fr=ic uferan &1 Rigid forg R anetid &7
a) &I_q’é??NUT
b) TS SRy
o) S TR

Pharmaceutics
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d) faea=
ITR: b) TP SERIY
10. ISA e & Ur: 59 fog SR &1 A+ ftheex UANT fohar SiTar 82

a) T um
b) 0.45 pm
¢) 0.22 um
d)5um
3tX: ¢) 0.22 um

B. Fill in the Blanks (R&T &ITT H13T)

1. A& Ts _ ufsargl
IR TifAH

. T heer BIIuaNT i & for foamar wman 1
IR W=

. TR AR A ®U_ had gl
IR Ty & YR

e stREe_ wmRed gl
3R YT (Viscosity)

. dgd eI fu_ flheex o1y o Srar g
JTR: HEPA

. WS hH ey 0O UH _ fheeR B
IR URR

. e MEm I HM B R dr gl
IR AD

e dugadoiegg g Enfgul
W:W(Porous)

C. Short Answer Questions (?7@7-?/ STV H¥)
1. e (Filtration) T 87
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. FI=ie &1 o1 35—y 9d1sU|

. ds! 3R TERTs e | &7 3R g2

. HEPA lheeR &1 SUUNT %8l foodT ST 87

. Tt flheex &1 A8 R 57

. e Pt R o R R =t 82
. BHAGRHA FRigd & diF SudT fafau|
. Wic S %A ftheex U9 &1 &1 Rigid sau|

D. Long Answer Questions (a?}f STV T¥)
. f=ieA (Filtration) &1 Rigid, UHR 4 situsta IughT faar & wwsnsTl
. freeR w1eOH & UPR TE 3P IaTeRv Aied faaxur g |
. A% ftreex &1 fAmior, srdfafd ve Sy gwemsu|
. fAraies Susvon & fafira yoRI &1 guiv Fifswe|
. Freiea & @y, s1fat wa sienfie suah fafau)
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