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pH

® In 1909 Sorenson , 0 Danish chemist | introduced the ancept of pH as
0 venient way of expressing acdity or basicity .

PH = Potential / Fower OF Hydrogen

o pH is simply defined as negakive loganthm of hydrogen fon cncentration

PH = -log [Ht]

EH Sale

e The pH sale mensures how acidic or basic a substance fs
e The smle mnggg{?om =14 with ¥ being neutral , A pH less than 3
Is addic € qgreater thon ¥ Is basic.

Acoic NEUTRAL Basic
| | | |
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| pH DETERMINATION I

® Acumle defeminalion of pH is esenlial In phamaceutical formulahons o
enswe  shbility, solubility and @mpatabilily of clrga.

o The two main metheds used in pH dleterminahion are -

@ Beciromelric Methods

® (olorimehic Methods

| ELecTROMETRIC Memoo]

o The eledromelnc method is the stardard and mest acurate fechnique for
defermining. the pH of a solufion.

® This mehod menswes PH  elechnically u_ahg_ a PH meler , which defermines
the potential diffeence between @ wfeenee eledmde and an indichy elechade
immetcer] nlo the test soluhon.

PRINCIPLE

The ‘@i principle of * eledromehc meltod s pH mefer figt colalake  potentid
difefence b eledrdes € then relofe it fo the pH of the soluhon.

Reference  +— Trdicalor PH mefer
Electude Electrde

- Soluhon of  Unknown

L
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CALORIMETRIC Nsmoﬂ

PrinciPLE

o In this method , pH indicolors e used whih charge colour &Wﬂdh%ﬂnhe
hydsogen fon (oncentralion of the solution.

o The pH is detemined by cmpaing the wlow of the et solution wih
that of the stondard buffer solhon of  known pH .

ProcepuRE
o Add few drops of suitable pH  indicafor fo the fest solubion .
® (mpue the lour devebped with Standard pH color chart or buffer standards.
* The molding lour indictes the approsimate i of e - cludon.

Exampie OF INDICATORS
® Methyl 0@'13&
® Phenolphtholein
® Bromomethyl Blue

ADUANTRGES

® Simple , Quick € Inepensive .
Requies no complex  epuipment .

DishpupnTRGES

less aawale fhan elecromenic method .
Provide only  approximake pH- volue .
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ApeArRATUS

® (nlass Eledrode ( sensiive fo H* Concentrhon )
o Reference Eledrode ( colomel or  silver] chlonde  eleckode

o pH Meter

_Proceoure

o (alibate the pH meter m‘n?_ standard  buffer soluhons .

® Rinse the eledrodes with dishllel water € immerse them inh the test solution .
o The pH meter measuses the potenbial  lifference Qererated b elechodes.

* The Coresponding. pH value fs directly displayed on the PH.-meter .

ApuaNTRGES

» Hr'ahly aceurake  and pretise.
® Sutable for cloudess ,fubid or viswous Soluhbns.
® (an be used for conhnuoug pH mmifu'ﬂﬂg,.

_DisnpuANTRGES

* RE’L}JH"'ES reguiaf calibrakon
® [ledmdes need el hanrﬂrh}

VIDEOS : {3 IMPERFECT PHARMACY



[ Burrers |

® Ruffers are the solulions that resist change in their pH when a small
amount of acd or base added In it.
° 'ﬂm{ n neuhralize small amount of acid or base

Types OF BurFers
Buffers are of basicolly two fypes -

® Acidic Buffer
@ Basic Buffer

Acidic Buffers
An acidic buffer is a @mbinakion of weok acd and its salt with
sh'ong base

(H3C00H + C(H3COONq |

Basic Buffers
A basic buffer is a@ ombinahon of weok base and its salt wih
s’fmng acid.

NHOH + NHuCl
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Burrer CApaciTy

o The amount of Acid / Base fequired fo produce a unit change in pH of a
buffer soluion is known as Buffer (apacity.
e T is also known as

- Buffer Index
- Buffer Value
= Buffer Efficdency
- Buffer (efficient
® Tt an be expressed os follows
B = AA/AB
ApH

® Here in the above equation

e B = Bufer Gpacity

o AA[/AB = Amount of Add or Base added
® Aph = Chonge fn pH

Factors Affecting Buffer Gapacity
e The @nentration of HA € A in a solubion
® Total Buffer (onentration
® Temperature
® Tonic Strength
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BuFFER ACTION

® Buffer adtion basially describes the mechanism of adion of buffers means how
buffers adually works 1o resist change in their pH if we add small
amount of Acid or Base .

® Here we have to see *

@ Mechanism of action of Acidic Buffers

@ Mechanism of adion of Basic Buffers

MecnanisM OF Action OF Acioic BuFFERS

o lels @nsider a addic buffer system of CHs(0oH € CHsCOONg
® Now these (Hacooq < (HacooNa wWill dissociate like this -

CHsOONq@ —»  CHs00" + Na*
CHz COOH —_ CHz0- + H*

O If we add an Aad (HCI)

T we add Hl into the above buffer solution then first HAl will dissaciote
ito Bt ond ClI- € fhese H' ions will fendt with Cscoo- fons and fom
(Hs(oH which s olready present in the solution , ie-, flo any other extu
compound formed € thal's how the pH of the buffer solution remaind
unchonged .

HCI s N+ Qa
B

. -
[

H' + CHeC0O- === (HsCOOH |
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@ IF We add a Bose (NacH)
Now aqain iF we add a Bose Mao in the above Acidic Buffes Sdlulion
then Naod will dissadate into Nat € OH- and these OH- reads with H*
ions and form wates which doesn't affect the pH of the Solution.

NaoH —— Bt W
I =

R F OHT === H0

-
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Mecuanism OF Action OF Basic Bufrers

lets comsider a basic buffer system Of NHuOH € NHuC|
Now they will dissociate like +this

NHyOH =

NHy* + OH-

NHuC| e

NHe* 4+ Q-

@ IF we add an Acid CHCl)

HCI —_—

<l "

=

. |

H 4 - =—

H20

@ IF we add a

Base (MNaoH)

NaOH A—

Nat + OH-

—

—1

I

NHe + OW-

— NHuOH
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| Burrer EauaTion |

o Buffer Equation is olso known 0s Handerson - Hasselbolch Fquolion.
o T} is Modhly used {0 aoleulate the pH of a buffer solution .
o lets alalote the buffer equalion for an Acidic Buffer.

For Acioic_BurfFer
® As we know that Acidic Buffer antains weak acid and its saolt | let's consider

0 weak acdd ' CHscooH’, Now

CHsC00H — (HsC00~ 4+ Ht

e Now here in the above equaion iF we assume (Hso- as A~ then we
@n wite the above equah‘on QA
HA S H' + A-

e Now here HA — Add
AL NP €Y solt

Why A" represented 0s Salt P
As we know thot An Acdic Buffer @nhins 0 weok aad and salt of it

wth a strong base , IF we foke example of CisoH € Cis®oNa . then
they wil dissociate 0s follows

(HsC00~- + H*

CHsCOOH —
CHscoo- 4+ Mat

CHsC0ONa S—
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e Now hee in ths equulfnn . (HsCo0H 1s a weok acd and t wil dissooates
patially € fudher its dissocihon is Slowed down or depressd by he
addition of soft CHscoNa (due fo common jon effect ) , hence the maximum
number of CHsoo- In the above equakion is Goming from (MstoonNa and
that's why this CHscoo- s represented as “ Goncantrolion OF Salt .

® And sine we assume this (Hs@0- A
Hence A~ = Salt

e Now, We have °

HA = H + A

® After applying Low of Moss Adion
kﬂ = [H*][A'I

[HAl

ka [HA1 :

TS £ [HY]

[HA

o, €4 V- Kq-ﬁ
® Here ka = Dissociakon (onstant

e and s we Oredy sow . HA — Add
A= == S

® So,we @n wite the above equation like

[Ht] =  ka [Add]
[ salt]

Taldrg -log on boh sides we get .
~loa [H* T [ﬂﬂ'd])
" n Dﬂ (F{a [ salt]
conhnued ...
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“.Dg [Ht]

® Now -log (W] = pH

[ Add ]
[Satt]

= ‘fogka - Iﬂg

£ srmﬂml\,l we @n wrle -Icnakq = pka
® <o the equaion @n be (iten as :

® Or,we @n Wwite ke :

[Acid ]
H ka - |
P Pka Og[sﬂ“]
[ salt ]
pH = pka + 1097 aca;

e And similody the buffer equakion for Basic Buffer an be (wrilfen ag :

poH = pka + tua [ Bose]

[ salt ]
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I Burrerep Isotonic SoruTion I

® A buffered isotonic soluion is a solubon thot mointains the same pH <
isofonicity as body flwds.

® Buffered Isofonic Soluion combines both buffering and isolonic properfes .

® They are used for varouz medical € biclogicol properties .

ToNicITY

® The word Tonicity is simply defired as mnentmlion of a solution as
Compared 1o Qnother solution.

® Tn Phamaceutical system . Buffer soluions that are meant for applicadion
inside he body must have the same osmatic pressure or some (ncentralicn
as that of body fluids | blood .

Tonicity / Concentrotion OF Bloed = 097 Wlv of Nacl

Tyees OF Sowmnons (As Per Tonamy)

There are bosially 3 types of solubons as per fonicity -
@ Tsofonic Solutions
@ Hypotonic  Solutions
@ Hypertonic  Solutions
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Tsotonic SoLution

A solution whase concentralion or osmatic pressure s equol to the 0-37.
W/v of Nacl solulion is known as Isolonic Solution.

HypoToNIC _SOwTION

A solution whose oneentration or osmotic pressure IS le than 097 Wy
of Nacl is known as Hypotonic Solution .

HyPerTONIC SOLUTION

A solution whose coneentialion or csmolic pressufe is grea!et dhan 097 Wiy
of Nacl solulion is known as Hypertonic Selution.

VIDEOS : [ IMPERFECT PHARMACY



MeasvrMent / DeterminaTion OF Towmicimy

The toniclty of a soluion may be detesmined by any 1 one of the
two following methods

© Cyosapic | @ligative Methods
@ Haemolylic Methods

Cg‘tgsggic / Culh'@'ue Method

o This method s based on the colligalive properties of the solution such
as Freezing foint , bioling point , Vapour presaure ond femperature
difference

e Tn this method , we basially ompare the lligakive properties of our
Test Soltion with Stondard Tsotonic Solukion .

CoMPARE

i H'Eezing Paint

- Boiling Point

- Vapour Pressure

- Temperatwe Difference

After _(ompanison , IF
e Test = Stondard - Jsotonic
¢ Test < Standard - Hypotonic
o Test > Stondard . Hypertonic
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Haemolytic Method

¢ In this method ; we detemine the fonicly of fhe soluion on the basis
of oppenronce of Red Bood (Cells sugpended in the solution.

e e know 4hat according fo Oamosis , Solvent partices Move fom area of
low Cconeentodion fo area of high oneentration

® T Hoemolgtic method . firt we dissolue the fed blood cell in the given test
soluton , then foﬂowing 3 andiion @n be oaured .

® Conomon - I ( (elt Shrinkage )

T 4he concentration of solulion 1s more
than oneentroion of blood cell . then
solvent will move fom blood 1o the
solition and 4his will cuse cell shrinkage A
and solution will be * Hypertonic* ’

wts
£

@® Conomon -1 C (el Swelling)

IF 4he oneentrolion of soldtion is less
than conentration of blood el , then
soluent will move fom soldion 1o the
blood ceh € this will cuse cell swelling -
and solation will be * Hypotonic *

wty
F’\
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@® (onomon -1 (No Clmge)

T the concentration of solubion s equal
to the @neentration of blood cell , then
there will be no net movement of
solvent and due fo this there will be - .
no change in the size of blood @l of s -
it will remoin constant and the sohon @=Z0@l=—=== =
will be Tsotonic.
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MetHops OF ADJUSTING ToniCITY

Theie are mainly fwo methods for adjusting tonicty of  solulions -
® CQoss T C For Hypetonic )
® Closs I (For Hyperlonic )

Class - I
® This method is basially used fo adjust the fonicity of Hypotonic solutions -
® In this we mainly usad Sodium Chlonde o make solkion Tsolonic .
e Tt indudes
() Cryosapic / freezing Point Depression Method
(1) Sodium Chlonide Equivolent Method

Cn;asmgic Method

. 052-Q
Wi = %

Here, ® w = Amount of ad;tlshhﬂ substance
®a = Freeng Point of 17. solution 0f Un- adjusted solulion
*b = Freeag Rint of 17 soluion of Adjucting substonce

Sodium Chlonde Equivalent Method

1T X Uso

B
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Here ® E = Sodium Chlonde Equivalent
® Liso = Liso Value Clonstant )
®* M = Molealar wefahf of DI'US Solulfon

Cuass -I

® This method s basially used to odjust the fonicity of Hypertonic Solulions
® In this, we basiclly odd water to make solution Tsotonic .

¢ Tt indudes :

() White - Vinent Method

) Sprowls Method

White - Vincent Method

N = WEX -4

Here ® V= Volume of Tsotonic solution prepared by mixing drug with waler
® L= weigﬁ of DmS in Giram
® E = Sodum Chionde Equivalent

SPmmis Method
® This is basially simplificabion of Ihite - Vincent Method -
® Tn this we set W=03

V= 03XEX 111 or V= 33.35E
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