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SurFACE € INTERFACE

® The fem Interfae is defined as the bomdanf present at the _jundhion of

two phases.
® There are different types of intefae fhat can be exist depend upon

the natvre of phases , Cie., Solid , Liquid , Gos).
® Different types of interfoes are as follows -
@ Solid - Solid Tnterface
@ Solid- Liquid Tnterface
® Liguid - Liguid Tnterfoce
@ Solid - Gas Tnterface
® Liquid - Gas Tnterface

SURFACE
® Surface is the tem used to define either @ (as- Solid or (as- Liguid

Interface .
o In other simple words it is defined as ouvter boundary of fopmost layer

of a Lligud or.@ Solid.

Liauio - Liauio Lievio Surrace
INTERFACE
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SURFACE TENSION
® Surface Tension is defined a» tensile force acting at the surface of

the liquid.

® The molecvles in the bulk of the liquid are Surounded in all direcions,
by other molecvles , hence the net fore on these Molervies s zero.

® |hile the moleales at 4he sufface of the liguid experiences an inward
force towards the bulk .

® Now this inword foree is known as Surface Tension.

® Suface Tension is- defined as fendency of liquid suface fo altoin a
minimum Suface area.

® Tt is denoted by Y.

® Tts umit is N/m.

=8
L

® Here, 4= Sufae Tension
F/L= Cohesive Force per unit length

§¢i —1— Surrace MoLEQILE

|
‘*v +— Bux MoeQuLe
T i
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TNTERFACIAL TEnsION

® Tnterfacial Tension is defined as fore per unit length existing of
the interfface belween two immiscible liquide .

® Tts unit is N/m

® Tnterfacial tension are always less thon surface fension dve to the presence
of force Of adhesion

® Giealie the adhesive fore lesser will be the interfaciol tension.

Types OF TINTERMOLECULAR FORCES

There are mainly wo types of intermolecviar forees .
@ (ohesive Forces
@ Adnesive Forces

Cohesive Forees
The intemolecolar fore of  alracion between the Similar molecvlez are
known as Cohesive Forces.

Adhesive Forces
The intermolecular fore Of altraction between the dissimilar Molecules, are
known as Adnesive Forces.
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SurrFace Free Eneray

® Sufface Tension maintaing the surface area of the lquid to a minimom
volue, But this suface arem can be increased if some work is being
done against this surtace tension.

® Suace Free Energy fs defined ax work fequired to increase the area

of a liquid by 1 square melre.

Estimation Of Suiface Free Enegy
® |ets (onsider a rectungulﬂr _Wire ABCD in which the side AD is movable

having |en3fh (1] .
® Now side AD femaing stable dve to the surface fension exerted by the

soap filen .
® When fore ‘F'is applied on AD the film gels sheiched fo a distonee

q o Ap'.
® Now, since the liguid (saap fim) has .\ \

two surfaces (one above 4 one below) 5 C
® Tohol Length = 9L

Now Y= F/oL
® 0Or. We can say F= X A D

Ll = T d

e Now Work Done = FXd PN it SES—— D*
= 214

® Now 21xd is eqal fo increase in £
suface area = AA , Hence

W= V{-8A
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| MEeASURMENT OF SurrACE € TnterfaciaL TENSION I

‘There are various. methods that are used +o measure the suface and
iMerfacial fensions as follows -

@ Capillay Rise Method

® Diop Weight Method

® Drop Count Method

@ Wilheimy Plate Method

©Duv Nouy Ring Method

@® CariLLARy RisE METHOD

® INhen a capillory is plaed in a containes filled wih liquid , the liquid
fses up fo @ certoin height in capillary.

® The rise of liquid is ocuia due 4o adhesive force between liguid <
@pillary wall .

® The nce of liquid continves until the upward movement Is balanced by
downward foree_of graity dve to weight of the liguid .

YCosO
8

I‘ “'Bf ¥Sing
n
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CALCuLATIONS

Upward (omponent | : During +he upwasd movement , the surfae fension
at any point on the cicomference of the copillary
tube = Y(ose

o Now 4he fotal fore around the inside Circumterence
of the cpillary = U (s

Downward (omponent | = The downward Force of gravity due o the weight
of the liquid is given by = Mg
~ PUQ
= P-A-h-q
% S

Now ,
UpwARD Force = DowNwArRD ForCE
2 0s6 = Awhiy

o Now, For mast of the liquids 8-0 , hence (0s8 =1 and we get

Lt = Fhfy

y =1
|

Surrace Tension = Y, rheg
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@ DRrop WEIGHT METHOD

® Tn this method , Stolagmomeler is enerolly vsed o measure the suface
fension of the liquid.

® Stalagmometer consist of a qloss fube with one marking A above the
bub and other marking B below the bulb

STALAGMOMETER

® Tt is a comparative method .

e In this method Hfirst we take @ standard liguid whose surface tension
is known and. put into the beokes.

® Now the liquid is suded into stalagmomeles ot point A € affer thot
allowed the liquid fo fall slowly through Gapillary € approx 20-30 drp
is Clleded € after culvlating its average mean , we get Mass of one
drop of liquid = my

® Now, the same predure s repeated for test liquid € we ﬂe} mass
of one drop = my

VIDEOS : {3 IMPERFECT PHARMACY



CaLcuLATION

When a drop is formed at Yip of stolagmometer , dhere are two
fores ading on diop , 1 is Upward € one is downward € tuhen both

forees beomes equal , Drop breaks € falis. down.

o for Standard liquid *

Mg = 21
o For Test |liquid

ng = Qﬂftflh_

& Di'uidfng eq.uah'(m @ by @ ,we gel'

mg” _ 2&H
mg.gf Q&ﬁ‘r‘h
.
$2= me H

Surrace Tension OF Test Liguio = Ma/m, -

Here in the above equah‘on :
e M. = weight of {.drop of fest liquid

® My
&

(1]

weight OF 1 drop of standard liguid
sutface tension of standard liquic]

"

- @
@
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® DropP CouNT METHOD

Dwop count method Is same as Diop weight method , the only differene
i in this method fnstead Of weight , we @unt the number of drops
of fest ond standard liquid using stalagmometer.

CALCULATION

® For Reference Liquid = 2 = Mg
QWrYy = Viﬁta

® Now here in 4he above equation Vi is Volume of one drop of standord

liquid = M
e N4

® Llhere, \/= Total volume
M= Totlal nomber of drops

® S0, We @n say For Reference Liquid %rlh:_‘;]l_ﬂg - ®
1

® And similarly for test liguid < 24WsYs = Mg
= Vﬁ’zﬂ

=:{—1PRQ """ @
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Dividing equation @ by @ , we get

palih : I EPNQ]
Q-?FT'-}-':. 2 _V_ .P
Na 19
H - Pina,
Ya Fany
- Pnﬂi
q‘ Fana *H

Surrace Tension OF Test Lioup = R"‘/p,nl‘ ¥4

Here , in the above fomula
® P2 = sufface Density of test liquid
® M= number of drops of standard liguid
® 1= Density of standard liquid
® N = number of drops of fest liquid
® % = sufae fersion of standard liquid
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@ WitHeLMy PLATE METHOD

® This method is vsed for measuring both Sufface € Intefacial Tension .

® Tn this method , a recangular plate made of Gilass, Platinum or
thin micra is suspended verimlly into the liquid which s altached
wih a forsion balance .

& >To Torsion BALance

—

CALCULATIONS

When plate is suspended into the liquid then it i Stretched downwards
due fo the suface fension of the liquid and in fesponce we apply

a fore in vpward direction that will be equal fo the surface tension
of the liquid.

F = 2(Ltd)\}(os6
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® Now if liquid completely wels the plate 8=0 , (s0=1

F-= Q(Lﬁ'd)-'{-
b= _F
9(Ltd)

surrace Tenson = F [2cita)

Here, ® F= Applied fore
L = length of Plate
d = Width of Plate
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® Du Nouy RiNng METHOD

e Thic method iz also known by the name of Ring Oetachment Method.
or Du BNovy Tensiometes.

@ The liquid whose surface fension is to be measured 1s pot o a @ntaines
€ @ plakiniom - iiidiom fing s Suspended in +he liquid .

CALcuLATION

When ring is-Suspended in the liquid it is strelhed downwards and
in recponse. we. apply a foree fo detach the g which will be equal
fo the swihce fension of the liquid

F= om(ntn)y.

Surrace Tension = F[ 2an(ritn)

Here, ® F= Applied Force
® [{ £ = Inner« Ovter radive of disc
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SereapinGg COEFFICIENT

® When a dop of Oleic Acd s placed on the surfae of waler, it
sprends as a fim on the surface of woles.

® The ability of one liquid to spread over another liquid Is known as
Spreading .

® (nenerally Spreading ocvfs When Adnesive fore is more than Ghesive Force.

® Now Spreading (efficient is the measure of tendency of spreading.

® Spreading (efficient (S) is defined as difference between Work of Adhesion
and Work of (ohesion.

S = Wa - HWc

Here $= Spreading (veficient
Wa = Work of Adhesion
We = Work of (Ghesion

Work OfF (ouEesion
Work of aohesion an be defined 0s enerqy required fo separate a @lumn
oF pure liquid info fwo sections .

We = Yo+ an
= QU AA

""h" Now [f area = 1cm2

We = Q"h.
1an2
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LJork OF ADHESION

Work of adhesion @n be defined as energy required fo separale a
@lomn of fwo immiscible liquide into fwo sections .

S Wa= YLaA + YsAA - hsOA
Now if AA= {om*
—
Yis Y Ys
s | Ej e = or Voo

Now Sereaping (oerricieNT = Wa- We

= HtYs-Yhs -2
= Ys-Yi-ths
S = Ys- (Yt Vhs)
® Here 5 = Sp'eadl‘nﬂ (efficeent
® % = Surface tension of Spreading liquid
®Ys = Suface fension of Sublayer liquid

® Y5 = Interfacial tension

o IFYs>Vatths ,S is positive. € Spreading will Ocour
¢ It Us < %utths , S is negalive € spreading will not occur

APPLICATION

® Absorbtion of medicament ffom Gream, Lokions,
® Stabilizalion of Emulsons , (oaling of Tablels e
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IADsoaPTmN AT L1uiD SURFACES |

® The deposition or adhesion of some moleales or ions @nto +the surfae
of the liquid is defined as Adsotblion of Liquid Sudfaces.

® It is a surfaee phenomenon.

o Tt is of fwo fypes

@ Positive  Adsorbtion

® Negalive Adsorbtion

Posimve ADSORBTION

® |Jhen moleailes deposits on the surface of the liqud , then It is
known s Postive Adsorbtion.

® In case of positive adsorbtion , Surface Tension € Surface free Energy
get decreqsed .

NEGATIVE ADSORBTION

® When the solvte moleales reaces on the bulk of the liquid ,hen
It fs known 0s Neqohive Adsorbtion .

e In cse of Negative adsoiblion , Suface Tension ¢ Surface free Energy
get increased .
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[SURFACE Active AGENnTs I

® Sufae Adive Agents are those agents that ads on surfae of the liguid.

® They are also known as Sufedants.
® These are the agents that are used o lower the surface tension of the

liquids and also used fo reduce the interfacial fension between two
immiscible liquids .
® Surfectant contnins both Hydrphilic (ioter Loving) ond  Hydrphobic

(Woaker Haling) Groups.
® Ihen surfetants are placed in woter , the hydmphilic grovp dissalves in

waler while hydrophobic group foms Miceties.

Hydrophili g%&o

.4*-0

a7/ (5

CRiTicAL MIcELLE (ONCENTRATION

The ncentration oF sufedant molecules above whih surfectant melecules
stats to fom Micelles is known as Giical Miclle Gneentrotion .

Core
The vacnt space inside the Mielle s known Gs Gore
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Tuyres OF SURFECTANTS

® Anionic Surfectants
® (ationic  Surfectants
® Ampholytic Surfectants
@ Non- Tonic Surfectants

ANIONIC SURFECTANTS

® These are most common type of surfectants

Tt ontains organic tail with negative charge head 4 small tve molecule like NHL
o Tt ansist of soaps of Alkali , Amines, Metols , Alkyl Sulphates etc.

® They have unpleasant toste.

® They are not suitable for intemal use due to imtant adion 6n intemol

Muasa.

CATIONIC SURFECTANTS

® It contains organic tail with positve chage heod and small negative
molecules like chlowide éte.

® They are more (ostly than anionic surfectants .

® Example : (etnmide , Benzalkonium Chloride

AMPHOLYTIC SURFECTANTS

® These surfectants depends on the pH of the system.

e Below @ certoin pH, they are lionic while above @ Certain pH they
shows anionic behaviour

® At intermediot pH they actGs a  Zuitterion.

® They are Used in cosmefic produds, detergents , foolpagte , shampoos efe.
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NON Tonic SURFECTANTS

e These are those surfectants that do not contains any ions .

® They doesnt fonize in Wwater bemuse its hydmphilic pat @ntains
non- dissociable molecules .

® They are pharmaceutically important .

® They are fesidant fo pH change.

® Example - Glycerol, Polyether etc.
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IHLB SCALE |

® HLB stands for Hydwphilic - Lipophilic Balane.

® HLB system @nsist of an swle that Is desl.'gned to differentiate surfedants
acarding to their nature.

® HLB sale was introduced by Sir Ginffin in 1349 .

® The values in HL8 swle fanges from 1-90 that indicates whether the
surfectant is Hydrophilic or Lipophilic in nafure.

® Hl'{.]her HIB value indicates thot Surfectont is Hydrophilic Lihile Lower HIB
Valye indicales that surfectant is Lipophilic .

11— 7
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_Types OF SURFECTANTS

® HB Value 1-3 represents Anti Foaming Agents.

® HIB Value 3-8 represents W/0 Emulsifying Agents.

o HI8 \olue 8-16 represents Ofw Emulsifjpihg Agents .

® HI8 Volue 3-9 fepresents Spfeudr’uﬂ € Wetting Agents .
® HIB Valye I13-16 represents Deterents.

® HB Value 16-90 mpresents Solubilizing Agm{s.

HyoropHiLC
LiPopPHiLIC

HLB =

Determination OF He VAWE
HL8 Value can be detemined by Using Poitnwing Fomulas *

e Method 1 ° HLB:T

Here E-= 7 Ww Ethylene Oxide Chaing
P=7Ww Polyhydnc Alwhol Groups

o Melhod 2 : HLS = Qo[l-%]

Here S= Saponification Volue
A= Acd Vdlue
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AppLicanions OF Hig VAWE
® HLB used In ﬁmulc:h‘ng Greams , lotiong £ Other Cosmehic Pmdudﬂ,
s employed in vanous phamacestical formulations
Tt is used In Food emulsifiers .
® i is used to identify the nature of sutteclant .
®In agicltue it is used in the fomulation of Herbicides € pesticides .

Limtanons OF Hie VAWE

o Emusion stabilty @ be affeced by Temperolure changes thot s not
addressed by HLB Value .

® Tt doesnt define the stability of complex fomnulationss itvelving mutiple
sufedants .

® Tt doesnt define the concentration of surfedants .
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I SoLuBILIZATION I

® Solubilization |s simply defihed 0s the process of increosing the Sdubﬂih{
of a poorly waler- soluble substances with the help of Swiface Ackve Agents.

® ‘The mechamsm involvez entrapment of Moleculez in Mielles .

® Non- Polar molecules. are dissolved in Non- polar re of micelles while fiar
Molecules gets adsobed af micellar surface .

® Solubilization plays an important role in vorious fields induding phommareuticals
Where it improves the absorplion € broavalibility of drugs .

® Detergenay Is defined as the phenomenon. in which ditt or Foreign pasticles.
removed fom the sufaces wih the help of Surfectants .

® Sufedant in detegents ack by reducing adhesion forces between dit and +he
surtaces and ditt gels. emoved.

® Afler removing the ditt Sudectant gels adsoed to the patide suface and
develop charge Htere that prevents the deposition of ditt on solid surfeees .

® (etergents are Mainly Used i Household cleaning . Food Tndusty € Tndustial

cleaning .
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