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ACUD BASES

BOFFERS

_ (HAPTER - 17

UNIT-2"

e SYLLARUS S

_%oacnzo?@gp fldd and Rases ,

Importance of odds and bages.
~Ruffers - Introduction , Ruffer copacity , Ruffer
Teuation (Handerson - Hasselboleh Equation) ,
Chasacleristics of buffer Solution , Types of
Ruffer <alution , Ruffers in _usaggwmcze;
Systems , Ruffered  lsotonic  Solutions
Phaymacevticad  Imporfance  of  Ruffers .

ANDS AND RALES

Theqs  are  popular  chemicale  Which  inferock
with eadv dher in the ~formakion  of (Salh) and

wales.

e Adds -

Thece are fhote  Subcfonces  which  Can be
identified by fheir  (our) fodte.

An ogd i @ Molecules Whith cn donale

an @ ion C proton ons) -

ficids  are  knowp fo tuh blue @T&

Red’ litmug
popey

Riue litmug
Poper

ftdds
_

@ Ha — E)ra”, w0y, acoor
Vinegar , Lgmon Julce , NitaminC - ekt

o Raser’

© These  are those  cubstancet Which  can e
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iderified by their  bitter Fose, Slippoy Hextuie.

.3 bose ic o Moleculeh  Which  aan accepl” o
hydvogen ion (HY) Or vreleose OH™ 1oNs.
Raws are known to fumn red  litmug blue

Reg litmug
poper

Rlue litmus
Papor

“Rages

N7

€g) NooH —— Ng* +0H™, Raking Sdo,
Soaps , Fimmdnia (N¥) .

THEORIES OF AUD AND RASES

These ake those  dneories  which are  basically
vsed to  dekine and  explain the  concepl”
of fidds ond r_waew.

It s of Anree ypes:-—
) frrhenivs theory

® p_‘osﬁm..rocvf theory

(@) \wie oud-bae theoy

® -Avrhenivg theory *

It i most commonly used  concept for
adds and basek, and i ¢ developed by
Svorfe -Arvhenius in m._mn;.v.

Aiccording to 4hig .;8&

®finy eubctance  which produces [givel

Ht (ons  when distolved in @é&%

(wafer) ak  krown as {Hdds,

frample > HA , 04
C,nacw‘ "
Hel @Qﬂx@+ &

@y Subsiond. which gives  OH™ lons  when
dicsolved  in  0quenus  Selution (water) ase

known QS _ Raser u

mxoams > NaoH, 2@ W), , CaloH), ele..
(O ueous ZD+ 5 a
NoOH mudium .

o It is A first sdeddific theory and L

7@

)

Cimpleck fheony used in Caco of aqueavs tolvhn

e W

WWW.CAREWELLPHARMA.IN
FOR DOWNLOAD FREE PDF HANDWRITTEN NOTES

Page 2 of 12



CAREWELL PHARMA - A FAMILY OF LEARNING

SEARCH "CAREWELL PHARMA" ON YOUTUBE & WATCH FREE VIDEO LECTURES

. :3._#,84.%” %

~This theory explain the _addic and  basic Solution
only in  aqueovs mudiom and (ailS) 1o explain

in  Non-aqueous  Mdivm .

- Thert o many adds or baey whid doet
nob confain  HY /oH" jone  bul™ they ase
acldie /Rasic {n Nafvie. @) NOy™, NHy (Rasw)
S0, , REz (Frids).

® Rronsted - lowry theory's

J'N. Rrontted  and TM. 562 n ENN gove
0 broder coxept of awds and  bagek.
Hfcording to i theory §

® These e hoe

subctonces  which oue

opoble fo donale ke Cpraton’ (H*ion)

ot lenown Q8

-Acids

® These e those who occepts tha profon ()

ok ltnown o

Bace.

— Proton Donor.

= Proton fceaptor.

AT
€@ Ha — )+ a1 — Add

&~ > i
@+ HY — ZI;, — Ro%

===

@ Covquqafe  Heid - Rase Pairs <

In Add-Rase reaction , when odd read
wikh bate U producgs & N base by
donafing k  poton (M) ohd thar base
i¢ ltnown  ac conqugote  boge .

A RN

4

HCl + NHy e—— NHT + a°
R B Wik
fad Rage Grjuyafc (equgote

odd Base

The cubsfance which — acapt protons  are
Inown  ox  Conqugalkt  aad .

® Limifation :

It faile {0 explaip about hote  Moleculed
which  deeanst  contoin @31, 16,1
@ S05, Rfz, M0y efe..
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® Llewis theory of -Adds and Rases ?

“This -theory was  qven by GN. Lwie
In early 1920s.

——

According fo nis theory
® Thote -SubSfances  which - Geaapfd) the lone

pair of electon ore knwn  ag E ie.

Clectron - pair qceg plor. (Lawis oc&.
@) w, ’Fy, £ el

® Those  substances  whidh  have lone mo:

ond (@donole) the lone pair of electons ase
nown ot JRate|or lowis Rawe e E&ectron
pair_donor.

@) Z:w ’ ..w.w_‘_lv. CyHy (etnyene) efe.

® A lwic odd acepts an  electron pair
from o lawis base , ~forming a coovdinale

covalent 83 whidh —form lewic o%co_x
Compley L

A
Rf; + NHy — Rf; e—NH,
Lewic Lewis Complex
add base
¢ Limitadion <

It fuls To explain the ocid-base readion
+that do  not involve +he —formation of a
conrdinale  covolent bond .

® Imporfone of Adde and Raser <

Ued in ho  preparadion of <uiablo Salf .
« Vorious  Ocide ond  bases owe ysed  doring

ocid - Ez .r:or%m
' <9_o% aude ond bOSR Qe ~“found in human

body and vsed <o Maistain pH of GIT,
Uring , blood @) HA for digestion -
o Uted ip daily gcsgsm ,@. Ningay
Citric  aad ,:m_soi and  Sulphuric acd
- Soops ekt ..
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BUFFERS ©R BUFFER SOLOTIONG

These ok those colutions  which @
the change of @U st Solufion , When a
smadl  omount of either an add (KT igns) O

() 28 JCLE _opo ;

added .

@ Ammonium  ocefote  oludion

1+ resith ta

98@» ofF @

of buffer Solution :

o Chayacterishics

- It hag rserve oddity or alkalinity , thug

o definite @
= 1t dgs not change pH  ewtn i stored for long
Auradion
- dhere s Nno

olkeration in _a/_ur on

dilution.

. TYPES,
It i of two typer:
@® fridic Ruffers :

Those  Solutiont
acidic  solution .
It i mode up by ™ixng a weoR

add and ik sade  with a strong base

@) CHpcooH + UhCooNa

which ore  added in —he

(Acetic add)  (sodivm o&,&b
@ Rasic  Ruffers s
Thoce  buffers  whidh ar  added in the

bosjc  Coludions.
It s mode up by miking o weaR

bace and s s with o drong aad.

€ NHoH +  NRgd
(-Ammonivm (AmMmonivm
hydroxide) Chloride)
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« Ruffer Gapacity:

quation .

The omourt of ocid o bote thal must
be 0dded to +he buHfer To- prodva a
unik  chahge of pH-.

It helps fo  lndw the  effectiveness of a
buffey an o  quontifadive  batic .
R = AR~
ApH

where, R= Ruffer Gpocity , AR= Amoud of-
ApH= pH change add /base

BUFFER TAUATION

Alsg known as  Handerson - Hocsel halch

A\

I+ i uted o mmge_%\ The QV: of a_butfer
Solution and e changer in pH whidh occurs
during oddifion of ad add o base.

« for fcidic butfers [weok acid and s <alke]

The pH  of buffer @ be
wladed  from  Ang  dissodation  consfont (Ka)

of thw  wek odd ond b Sl
v leb'e ok L_I». (weak add) and p ( wi) .

HA HY o+ (weak acid)
A T (it walt)

acidic

Cornmon ion  effect
* By applying low of sy ackion,

_ﬂo =, ﬁI .J ﬂ\D-H_

© 7 (wA)

On  tearrongl,

whae , HA - Aad

£ = Ik, B0A)
ﬁ_\_w ’ A" Salf

(A7)
MIJ - o (Add)— conntration of acd
(Salt] — conwowdradion of ik solf
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» Taking  (-log) on both sider
+ = gt nbﬁmv w
pelegiftl = SlagiM =5
i _5@@ log CAcid]
~— CSalt]

So,
H = pkq =10 (Add]
R Y
O Rearvange ,
H = mo + lo (sat)
P s ; (Acid)

filso Known  as -Honderson - Haseelbatch €quation.

® for Rasic Ruffer (weok base apd it salde)

log CSal¥]
(Rase])

—VOI = —v_ﬂv -+

BUFFERS IN  PHARMACEUTICAL SYSTEMS

The bufferg play o0

phar Macauticol  prepasation o ensurke @
cndifion for  he  Mudicines .

+ To presuve. pH - of  pharma couticels -

«fo  manfain  colubility  of pharmacguticale
by adjusted iR pH.

"o Martain Spbdity of - pharmacutiels -

importont role in

€9 Photphok buffer , Rorak  buffe.

® _VTP_VQ._G..:OD !

- Ry 2_13 a weok add ad ik <ol with
a trong bow .
€. CGheooH + oo Na

Rovic aud +  Rorox .
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BUFFER  I1SGTONIC  SOLUTIONS

These e those  solution  whidh  have
Some osmotic  pressure s thal- of  body
fiujds..

These solution  ae  meant —for  applicshion
of _body.
g Rlood » 097 wje Nad solution.

0|—.m5._Q

It is defined as, it i A amounk fconcn -
~totion  of i In any solution .

Q- 092 w/¢ Natl solutin te, @@3 Nad
Solution 1t dissolved  in leooml of wodey.

Selule + Solvent

l
oncerifvodin of Solute.

oIt i of -Ahre types =

i) lwlonic Solvtion > A buffer Solution +hat

=0-97. Nod howve @ osmetic  pretsyre
o¢ body Hfluids fe. 097 wiv Nad solukon .

n) Hypotonic soltion > A buffer covtion ~that

< 097 Nad have @ coluke  concandtatior

(osmotic preswr ) —han  0:07 Na¢| solution.

) Hypertowe Solution > 4 buter <olution ol

>0.97. Na() how emo_cx Corantrahe

(osmotie  pressvr) 4hon 097 NaQ  sdotion .

® Ihe  concopt

preparation

of lwhbnicity i vwed during
of  mudicoment /1v. fluids for Sody.
- Recowtt, iF thae tonicily oF Hhese vudjcumen

I diffrent than  blood /body fluids, tun

they  @ute  imifodin  or  maybt  Serious

o_aspwﬁ
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ﬂ

Solution

el o 697 Nacl, than 01K TR
stherwist they e&blé R

RBloed fonicity is Bcg_ 1o
0-97. W/ Nad colvhon,

® o, Wolonic <dution are  4nose  solviion
which ©nfain ~ 087 W/ Nad soluhion.
¢« Method o determing _m&os__cf..

1) Gryoscopic muthod (o\ligative Mukhods)
) Hemalytic Method

®

Gyoscople Method - Thic merad e depnds
upon

of <colution <sudh as fiezing  point, Roiling

point ,  Vapour pressure  ond  fenpeiodure  clifererce

colliqadive  propevties

o Take o colvhion , one  stondord  ieatonic
colution (097 Nodt) ond  other s -tes|
Solvtion ( whoose fonicity | we hawe {0 deferming).
© Now Compare  Hheir 8:__@9:3 ?‘ogiev
with  sfondard  solgfioh and  determing e
Tonictty  of  <lufion.

Test _) « Stundard
87&3 Oluhe
/ \ (0.97. Nae

..?EB poinf- eg. £:p. of
o std (sfadord)

* Roiling poinf” SR

. Vapour pressur = =0.62°C

Somg - [setonic  Solution
2097 — Hyputonic solution
<0497 = Hypolonic salution
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@ Hemolytic Method = The effeck of  Varlous
: olution of n:rw
woe  obtrwd on the  apparance  of
RRC (Red blood celd) suspinded in  Solution -

+ flcording T otmetis , solvent  particle  move
oM low  conardrotion o high  concuriradion .

«  Concerstrodion of <olution Y cane” of RQc (097.)

S0, slvent ?%.v mowe ~from  low to High,

or  RR¢ o %lubien ,. .:,w Cone el nZ_,s_eﬁ
Hyputonic  saivtion.

o (oncerdiedion of solutin = conen of RBC (0497

0, RRc colls vevoly consfant (Isolonic Sot) .

- (ncendvalion -of caution ¢ conc® of RRC (0:97)

S0, Solvent (H0) move /diffuce from  Solution
To RRC s, this Guse (el) Swelling
Hypobnic  solution .

Method of adjucting fonicity *

we Gn  mMmake calutien  isolonlc by
using  two  Mebhode

@ Uass I — Gyoxopic £ Sodivm Chond €.
@ dass WM — Inlhile Vincent £ Sprowls mubhadl
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©

class IV ¢

@ Oyoscopic method (freezing point
depression  methed) t—

Thic mtethed is  veed ~for hypotonic solutien,
ie. conentration of Slution e lss than
097 w/v Nad.

Sdium  chloride nzcc_v it added to Solution
40 moke 1t isotonic.

0-S2 -0
b

INZ% =

where,
w= omount of adjusting Substance
a = freezing poind of 17 celution of
unadjusted  Solution.
b = freexing point of 17. Solution of
adjusting  solution .

® Sedivm CNoride -Tquivalent (€) -

This it used for  hypotonic  solution ; In
4hic  add sodivm  cheride v <oluhon b
make it (sotonic
c - 3 X Lico
™M
where

’

€ = Sodivm (horide &quivaleat / Amount~
of Nacl requived.
Liso = Liso  (onstant value

M= Molecular weight of dng solstion |

@ Caee T

ic vsed for  hyportonic  solution

oncondvation of  Solution 1< more +than

This  ethod
(e,
0.97. Wv
Waler ¢
it iofonic.

Nad . ‘
oddid 1o Slvhon o male
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@ \While - Vincek  muthod *-

®

V= _\/—%m X -1

where, |

v: volome of unker agdud v selution o
make it isotonic

w: Weight of dng (0 gram

€ = fquivalent weight of o:c,@w (sodium
chonde -Guivalent) .

Sprowle  methad -

It i -the simplification  oF whike
and vineet muhod ; Heye  weight of drug
cc.v K ub o contfort valwe of 0.2

V= 0.2 XEX LI
!

V= 22.32 %€

¢ Pharmaceutical \mportonce  of  buffere

+ Solubility

+ Color

. Cfobility

« Patient comfort |
- Optimum  pH  condition

Sfudy and  recearch purpoce
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