PHARMACEUTICALYINORGANIC
CHEMISTRY;

COMPLETE UNIT 2 NOTES

- ACID BASE AND BUFFERS
« ELECTROLYTES
- DENTAL PRODUCTS

RX FPharma rEducation


Admin
Rectangle


|Acips BAsEs AND BUFFERS|

(ENERAL THEORY / (ONCEPT

Acid :

Acid are those substances which
. Hauing 2our togte
* (onverts blue ltmus paper into fed
o Huufng pH <%
 Reacts with boses to fom salt

Base -
Base are those substances which
e Having biller foste
. Conuegs red litmus paper Into blue
. Huuing PH?
e Reacls with acids to form salt

Thearies of Acids and Bases
There are basically 3 heones present fo explain the nature of qcide
and bases

© Arrhenivs Theary

@ Bronsted and Loer Thecry

@ lewis Theonf
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ARRHENIUS THEORY

Acids -
According to arrhenivs acid ate thogse aubstances which giues( releases
hydmgen ton (H') when dissolued In water or (queovs so\uhon

He0
HCL = Ht't Q-

Bases -
According {0 arrhenius bases are those substances which qives hydroxide

jon (OM-) when dissolved in woler or aqueous solubon .

He0
NAOH = Na' + OH~

Limitahons 0f Arrhenivs Theory

e Arrhenius theory defines the [amtep’r of acid and base \n aqueous
medium onhj it fails Yo explain the nature of acid and Dbase in
Non- Agueovs Medm

e Tt doesn't able fo define thase acids and bases (which doesn'}
comtain H* Or OH- lons i€, 0., BFs CAcids) ond NHs C Base)

* Tt doesn't explain conpuqate acid- base theory
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BronsTED - Lowry THEORY

Acid -

Atcmdfnﬂ to Bronsted and Loer theory acids are fhose Substances
which are  Capable Yo donate mg‘prmon‘ (HY) 1o e.n3 other substance
Hene aqad act ag a ’pmton donor’

HaS0y — HY + HS04™

Base :

According to Bronsted- lowry theory bases are those gubstances
Wwhich have the ’renden(H o Qeept the ‘proton " (HY) from any
other substance. Henee, base act as G'Pmlnn aaep%or'

NHs + HY — NHy'

(onyqote Acid - Base Concept

let us consider a reacHon

HCL+ NHz < NHyt + Q-
(Acd)  (Base) (Acd)  (Base)

Tn the above feaction Sine HCl donates an H* to NHs |, henee it
is on oad ond sine NHs acepts on H* fom Wl . hence adt as.
a base

But

At e same Hme if we see the reackion from backside ‘then
NHyt donotes an elecron 40 (1= and convert jnto NH3 , hence |}

ack 0s an acd while Cl- acepts ang® H* from NHyt € (op

into HCl ,hence adt as a base Iupim:T

And this pair S Daﬁmﬂg known ax "(gmuao_}e Acid- Rage W
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BRONSTED - LoWRYy THEORY

Acid -

Accordfnﬂ to Rronsted and Lﬂer theory acids are those Substances
which are Capable Yo donate +he'pra{on‘ () o ony other substance
Hene qad act ag @ 'thm donor’

HoS0y — HY + HSO4™

B'ase :
According to Bronsted- lowry -theory bases are those gubstances

which have the ’rendencg to Geept the “proton’ (HY) from any
Other substance. Hene, base dact as a‘proton ac(epiror‘

NHz + Ht —— NHy'

(Orlluﬂ“}e Acid - Base Concept

et vs consider a reachon

HOL+ NHs < Nuyt + Q-
(Acd)  (Base) (Acd)  (Base)

In the above feackon Sinee HC! donates an H* 0 NH3 |, henee it
0 base

But

At te same Hme if we see dhe reackion from backside ‘then
NHyt donotes an eledron 40 (1= and convert jnto NHs |, hence |

adk os an add while Cl- acepts ang H* from NHyt € Cope

into HCl ,hence adt as a base

And this pair S Dtli.i(hﬂﬂ known ax '@mua(}}e Acid- Rase %
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S0me Conguqa!;e Acd- Bose fair

HQO «— C|

HaSOy < HSOy~
HESOy ™ — S0y?”
H2(03 «— HOz

Nature of Water

Nature of woter is aclually omphoteric , means Sometimes it act
like an acid and somehmes it act like a base.

(Acid) He0 —— HY +OH-
(Base) Ha0+ HY — Hs0t

Limitotions of Bronsted- Lowry 'lhecm;

This theory - fils to define those acid- base 1 which protans
afe obsent 1. S0z, BFy elc.
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LEWIS THEORY

- Acd -
Acmrding Yo lewis acld are hose fubstances Wwhich have the
’rendencH o acept the lone Pm‘r af elechon.

Base -
Hcmrding 1o lewis base are those Substances which hove +he
-}endenoj Yo donote a lone pair of electron,

|
:T———H
H  (NHs)
Lewis Acid- Base fair
F H lewis acd and lewrs
| , ] base feact toqether
P ?fotordinah-T H Yo form ordii d
F Bﬂﬂd H
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PH

In '909 Sgrensen . a Danish chemist , intfoduced the concept of pH

as Q onvenient woy of Expressina acfdfl«j or boa\'cfl-rj.

PH is simply defined ag negokive logorithm of hydmgen fon concentfation .

pH = Potential / Power of Hydlrogen

pH = - log [H*]
PR Sole
AcioiC NEUTRAL BAsiC
[ I | |
01‘23‘156?83!0111'15]4
o pH (0-1) = g@adic
[ H (4) = neutral
. PH (}-4) = bosic
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BUFFERS

BUFFER SoLUTION

BuRler solution are those which resist change i their pH when
a smoll amount of acid or bose added in it.

Types of Buffer solutions / Buffers

Buffer solutions are of basiaally two fypes
e Acidic Buffer
e Basic Ruffer

Aadic Buffers
Tt Is a ombinahon of weok acid and fts salt with strong bose
(CHsC00H 4 (HsCOONg

__Basic_Buffers -
Tt is a combination 0of weak base and Hs Salb with S{fong aad

NH40H + NHyC|
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Buffer (apacity

The amount of acid! base (equired o pmduce a unit chanﬂe in
EH of a buffr <olubion 1s known as buffer mpaciw.

} 15 also known as -

Buffer Tndex

Buffer Valoe

Ruffer Eiﬁi:iem‘.ﬂ

Buffer (@elFicient

B - AAor BB
apH

where, B = Buffer (apadity
AA[ 0B = Amount of acid or base added
Ap = change {n pH

Application 0 Buffers

Enzymes actiuly depends on pH , 2 the pH duning enzyme a

meg‘Jl' staﬂ mn?’fan!repm P P J ™ B
Most of 1he bialogrcal procss Occufs Within @ felodively  &mall pH

fange and for +hot bodj have fts own buffer Aystem  which maintaing
0 tant pH

Buffer solukon also used to colibrate PH  Meter

Buffers are often used jn food rndustrtl to maintain the appropriate
acidity / bogfcﬂj of food .
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BuFFEr ACTION

Tt bosically describes the mechanism of achon of buﬂ%r{, means,
how buffers ﬂt’fﬂﬂllﬂ works fo fesist change in their pH H we add
2moll omount of acd or base.

Mechonism of ackon of acidic buffers :

lel's consider a buffer Sﬂs’rcm of CHs00H and CHsCoONa .
Now these CHa(00H ond CHsoNa will dissociate ke this -

CHsC00ONa — (HsC00- + Nat
CHz(O00H == (HsC00~ § Ht

IF we add an Aad (HCL)

IF we add Hel into the obove buffer solution fhen firsk Hel will
dissociote info H* and C1- and these H* jons will feact with (Hscoo -
lons and form CHsQOH which |s olleady present in the golution , i€
no ony other extra compound {omed and that's how +he PH of the
buffer “solution  femains - unchanged .

HCl- —  HY 4 (-
) J
gL B

Ht + (Ha000- == (CHaC00H
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__Tf We add a Base (Naow)
Now aqain 1f we odd a bage NaoH In the above acdic buffer

Sdubion 4hen MNaot breaks inko Nat t OH- and these OH- feacks
with Bt fons and {orm waler which doesnt affect the pH of

waker  soluton .

NaOH —— Nat + 0H-
b I

i
w

|
OH-+ H+¥ == Ha0

Mechonism of ackion of bosic buffers
le¥'s consider a buffer Syster of NH40H and NHyCl
Mow -

MH4OH == NHy4t + OH-
NHuCl  —— NH4t + C|-

Tf We add an acid CHel)
L —— WY 401"

If we add a base C MaOH)
NMaOH — Na* 4 gu-
[

+

-—
OHTY NHE =  NhaoH
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BurFEr EQuATION / HENDERSON - HASSELBALCH EQUATION
Buffer equakon olso known 6% Henderson - Hasselbalch equation
Used to Calcvlate the pH of a buffer Rolution .

For Aadic Buffer :

As we know that acidic buffer contoins weok actd and its solt
let's consider 0 weak acid  CHsCOH' |, Now :

(Hs(00H == (Hs(00- + H?

Now TF we Gssume (Hs00- as A”, then we con wiite above equoton
Iike

HA = Nt + A"

Now Hetre HA — Acid
ond A~ — gal}

Why A- fepresented as solt
As we know an acidic buffer confalns 0 weak acid and salt of it
wih Stong bose , T we toke example of CHstott € CHsoeng
en _(Hs(00H = (CHz00- + _Ht
(Ha@oMa — (Hsoo- + MNa*

Now Here in the above equahbn 08 we know CHs@OH 1s a weok acid

gnd it will only partioll dissocioted and forther fts depfession dissoriation
s depressed [ slow down by the addition of salt C(HstooNa , hence
the maximum number of CHatoo- In the above Roluton Coming Hom

CHz00Na and thot's U.th we fepresent (Ha00- ag *(oncentrokion of ealt’

And Since we aeaume (Hscoo- = A- ) Hene A~ — Salt

Rx Pharma Education



Admin
Rectangle


Now,
HA = RW*% A"

Afler appiginﬂ lawof mags Ockon

( Dissociation (onstant) kq = [H*1TAD
[HA]

8.LEA L [‘;t']“ = [HY]

or, we can Wwrite Ike |

[Ht) = ka [HAI
!

Mow 0% we already see HA — Acid
A= — salt
We @n wite Gbove equakion like

[(Ht] = kaq [Acd]
Csalt]

’rakfma - Iog on ‘both sides
= 109 (Wil = - Ioﬂ (ka [Acid] )

[Sait]
= !03 CH¥] = '|Og ka - 103 E[A:;!ﬂ

P‘iow ~10g CHI = pH ond similarly we con write -log ka = pkq

PH = pka - log LAcid]
| [salr)
| Or we n write

PH = pka + log [sait]
Rx Pharma Edudatio
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Burrerep Tsoronic SoLuTions

Towicity

The word tonicity is simply defined ar concentrakion of a solution
s compared fo Gnother Solution

Now, In pharmacy , the phamaceutical buffer Aolution that are .
meant for application nside e must have the Agame osmohc
Pressuie o e Aame Concentrakion az that of the body Aivids / blood .

Tonicity /Con-:;znhuhbn of blood = 0-97. w/v of Nacl

Types of solutions CAs Per Tonicity)

There are busicolly hree Hypes of salutions -~
© Tsotonic
@ Hypolom'c
@ Hypertonic

Tsotonic  Soluton
A buffer solukon whose concentrotion / osmokic pressufe IS equal to the
0-97- wiv of Nacl, 1s known 'Buffer Tsotonic Solubon'

H?Po’ronfc Solukon

A buffer solulion whose concentration [ osmotic pressufe s less than
0-37. whv of MNacl, is known as ' Hypotonic solution °

Hypertonic  Solukion B
A buffer solution whose concentraion [ esmotic pressufe Is u_. an

PN R P e



Measurment / Determinakion of Tonicity
]

Cﬂ{osmpic / fo!liga!iue Method|
Haemolytic Metnod

(n!cascopic / Colliqokive Method

This method 1s Ubaswed on the colliqakive properties of the xoluton
such ag -Frm.‘nﬂ Por'n'(, boill'nﬂ po?njr, vapour  pfessure and 'fempera'fufﬁ
diffetence .

In 4his method we basicll ompore the Cn!h'ﬂah'ue properties of

our fest solukon ( whose fonicity have to be determined) with

Stondard isotonic  solukion (0-37. Wiy of Nacl)

—— 09 7. Wy of Nac|

TesT STANDARD

Compare
Freezing foint
BO'r!ina foint
Napour  Pressure

Temperature difference

Afler (omponison , Tf

¢ Test = Standard " Tsotonic
. 1.65{‘ < Shndafd o Hl’m{-ﬂm'c
*oTest 7 standad  — pypertonic
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Haemo\qh'c Method
In his method we delermine the donicily of +the Solution on the
* basis of appearance of fed blood cell suspended 1 the olukion

— E— o m= =

— w— m— e -

We know +hat a(mrdfng fo csmosis  solvent particles move from

area of low @nentakion o areq of hr'gh concentmdion .

Tn +this metnod ficst we dissolve the @d blood cell in the qiven lest
solukon , +hen forlnwinﬂ 3 condition can be occured .

Condition - I ( Cell Shrinkage)

Tr the (onentrakion of solukon |
reater +han (oncentfakion of blood

@l the solvent move fom blood 1o
soltion and his couse cell shrinkage o b
and the solvkon will be 'Ht,peﬂonic' =& Ses

Condihon - L (No Change )

TF the @ncentration of soluon (s
equol fo the concenttation of blaod
ell , then there will be no net
movement of soluent and due 4o this
fhete will be no chunﬂe in the size of 21
blood cell or It will remain onstant ~= =3
and 4ne solohion will be * Tsatonic' - - == ‘{HWT
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(ondition - I ( Cell Swelling )

IF the concentrakion of soluhion 1s
less than the Conentroation of blood
el , then Solvent particles move from

Solukion t0 blood cell and +his Cause
cell smelling and +he golukon will

be  Hypotonic

o«
.

N T
]
N
—
nh11
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Methods of ﬂtﬂusﬁnﬂ Tonicity

® e

Tt basftaiw Includes two cl&sses -
(lass- T (For Hypotonic)
(lass- X ( For quer’ronfc)

(lass - L

(fyeseopic [ F&@anﬂ' This method 15 basically used fo adjust fﬂc
fonicity of hypotonic solution. Tn his we bosically add  sodium
chloride Yo make the solution JTsotonic.

T includes -

(c oscopic( Freezing point depression Method

So%fum chloride Eﬂq-uiualen’r method .

Cryoscopic / Freezing point depression method] .

W/ = 0:-52-Q
b

Where,,
w= amount of adjusting Substance
a= ﬁee'u‘nca point of 17 solukon of un- Gc_ijus’ted Aaluton
b= F(eezinﬂ paint of 1» soluhon of a;ljush'na substance .

Sodium  Chlonde Eqm'ualen’c method .

E = 1&x Liso
™M
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Where ,
E = Sodivm chlonide equfualen|'

lisa = Liso volue C constant)
M = moleular waant of dma soluton .

Class - IL - |
This method s basically Used to adjust the tonicity of hypertonic
solgtions , Tn 4his method we basically add +he water fo make

the solukion Tsolonic .

This includes -
O® (hite - Vincent method]

@ Sprowls - Method

Whie - Vincent Method

V= W-Exitiq

where,
V= Volume of fsolonic solution prepared by mixing dlfuqy with water

W = meiﬂhl of dﬂ? in qram
E = sodivm chlonde equ:lulen’r_

Sprowls Method
This s bom‘cnlly the sfmph'-ﬁ‘cnhbﬂ of white-vinent method  Tn Ihis

we set e volue of w = 073

V= 03-Ex 1] or [ V= 35.3E |
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Maior Turra € ExTracELLULAR ELECTROLYTES

Booy FLuins

e 60-307. part of 4he body is (onsist of fiwd ( ur-c&ms}_
o The body fiid can be dinded Tnto fwo compartments -

® Inkaelular Fluid  (45-607.)
@ Ex%ﬁFlumf Fluid  (20-957)

Tntesshitial Floid (12-157.)
Plasma (4-57)

TotAaL Booy Fuip
(6o-%07.)

Fluid ( 45-507.)

Elechohi‘res

* Blecolytes are the Substances when dissolued in aqueovs,  Soluton
or oody fluids dissociates tnto ions ( Calons € anions )

e Now Eieckﬂ‘lg\ﬁ, present inside bocu.{ can pe further divide into
fwo co&egmies. '-

O Intaeivor Bledrolytes  C Present inside cell)

@ Extracellu\or E\EEHUIL(*TE‘S (' Present outside cell)
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MAL0R PuysioLoaicaL Tons

Cakon Anion
e Sodium ion  (Na') e (homde (C17)
o FPotassium ton (kt) e Bi- (arbonote ( HCO3)

o (olciom ton  ((a™)  Phosphale ( Pos®)
¢ Magnesium fon (Mg*) o Supnote (5047)

Sodium )

e Tt is present in the most abundant amount in extraeliviar fivid .

* B transmit nerve impulse in the nesve fibres.

e Tt associogke with chloside and bi- carbonate and requlate acid - bose
bolonce of the body . :

e T also pm!reds body agm‘ns’i excestive fiuid loss.

* Low level of sadium leads fo Hyponotremia .

High level of sodium leads fo  Hypemalremiq .

Potassium

Tt 1s present 1in the most abundant amount in intracellulac flud
Tt ploys mojos wole in conraction of muysdes specially  cardiac muscles
T perfms yanous biotoal'coj uch'uihf inside cell. | |
Tt also Nelps (n transmission of Neave l'rnpulse.
low level of potassium leads to Hypokalemiq .

* High level of potassivm leads 4o Hyperkalemiq .

° L L 2 ®
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_Caleivm

o Tt moinly found in bones (approx 987) ond remaining found
in extracellvlar fivid.

* It is eswerhial in clothing of blood

® It helps in contiadton of various Smooth Muscles.

* Low level of caleium leads to Hypocolcemia .

* High level of calcium leads fo Hypescalcemia.

Magnesivm

Tt is consides as second most common (Mrcellular elecrolyte
Tt helps in formation of bone and teeth.

Tt also plays important mle in myocardial function

low level of magnesiom leads to Hypomagnesemia .

High level of magnesium leads to Hypermagnesemia

Chlonde

e Tt is mainly present in the extracellular fiuid .

¢ Tt helps t0 maintain acid- bose balance

o Tt also helps to maintain the Osmakic pressure of dhe bochf_

e The main source of chloside Is common solt which -Is Used In
kafma.

o low level of chloride leads to Hypochloemia

* High level of chloside leads fo Hyperchiomemia
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PhosPhoJe

It is Presem mainly in the intracellvlar fluid .

Tt helps to maintain acid- boase balance of the body .
Moin dretary source fos phosphate Is milk, nuts ekc.
Low \eve| of phosphate  leads fo  Hypophosphatemia .
tigh level of phosphate leads to Hyperphosphodemia.

Bi- Carbonole

It is present in extracellulor fuid.

Alonq with carbonic acid |, it adt as one of the most important
buffer system of the body rnm'n’rmhfng acid - bose  balance .

Tt also profects tssves of the central- nesvous  Aystem.

Su'lphafe

Tt s present in very small amont fn extracellvlar fluid.
They play vital  role fn detoxificcion  mechonism .
Tt olso helps in various biological process .
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I RepPLACEMENT THERAPY |

* In different obnormal condihions Itke Diarrhoea \‘ff“"h'”fj] , Dehydlration
electolytes In our body ({.’r Imbalance

* The man purpose of elecrolyte replacement therapy s to Ouercome. the
electrolyte imbalance ond festore 4he composition of body fiud - ancl
body volume .

* There qre ?onowing three Compounds which ore used 08 fhe ’"Ei"’“"
source  of electrolyte -

® Sodiym Chlonde

@ fotosgium Chloride

®@ (olciom Gluconate

S0DIWM  CHLORIDE

Molecular Wejght : 5g. yy
Molecvlar _Formulg - Nacl
Synonyms - Rock solt, Table Salt, Common Salt .

Method of M‘og

Sodium chlonde can be Obtained ffom noturl 2ource 0% well o
it can olso be prepared 1 Iabora{ory_

Naturol Souree | * Malually it can be obtouned {rom rock salt €
sea water , but fom these Soure obtained Nacl
s In impure form . The pure fom of <ot @n be
Obtained by the process of fiteration apd_
€uaporation .
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Loborotory Method + Tt con be preparecl In t&boraton{ i Amall srcfla
e acid- bose reackion , In which skong acid
(HC\) feacds with strong bage ( NQoW) <€ ﬁ'nalll{
ques ' Sodium Chlonde

HCl + NaoH — Nacl + Hi0

Prggﬁes
®© _Physical Properties
Slote | . Powder or Crystalline form
(olovr | . White or colovrless
Toste | . Saline [ Saly
Odour| . Odovurless

Solubility | . Solube n waker but fnsolube In alhol .

@ _(hemial Progaﬂes

Tt rads with Siver nitrate and forms white precipitafe of Siluer
chlonde . ( Nact ¢ AgNOz — Aqcl + NaNoa )

e Ti reacts with sulphyric acid and ogives hydmchlowc acid.
( 2Mact + HaSoy —  QHC! + Na2SO4)

Uses

* Tt is used as eledrolyte replenishes .
* Tts 04 olulon Is Isotonic
o Tt 1s used 08 taste enhances and diurelics
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As
Tts ossay is based on the Argentomeinc. Titrakion .

Procedure

Weight 1 gm of somple € dissolve # In 50 ml waler.

Now gdd 50 ml of 04 M silver nitrate

To s add S ml of 9M nitnc acid € 2 m| concentmded  kMnOy
Now shake +his properly and Hiroke with. 041 M ammonium Jhn’ccqu
Using 2 m fewsic ammonium. sulphote as Indicatos.

Titotion  onfinves unkil  Reddizh Brown colour appear .
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PoTAssium CHLWORIDE

Molecvlar formula © k|
Molewlor Weight @ 74-55
Synonyms  : Potasaiuom  Monate

PrE?omh'on
e Tt can be obtuned by separation € Puriﬁtuhbn of s minerals like

camalite  C kel MgCla - 6H20)
e Tn laboratory , it -con be Obtoined by lEach‘nS potassivm  carbonate

and hydrochlosic acid .
ka(03 + QHCI ——  2KCl + Ha04 (0g

Pm?e(’d'es
e Tt occurs s Colouress of white Cn*s’ralh‘ne powder
e Tt (s odourless .
e T hauing saline | Salhf toste .
e Tt (s frely soluble i waler and <t insoluble in alcohols.
o kel s used 1o produce  metollic potogsiom , by feducing ke

with metallic sodivm at 8so*c  ( K€l + Na — Nacl” + k)

Uses
* It 1 used 0s ectrolyte teplenisher.
o Tt is used in the (ose of potasgium deﬁ‘uénuf.
e It s used as substifvte forx Sodium chlomde salt .
o Tt is aso used in the digitalis pofs.onrn%,
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CALCIUM  (ILUCONATE

Molecular Fomula * (o Ha0 Ony Ca - HaO
Molecular Weight @ (3. 333

Syronyms  * (alcjum Salt , D- gluconic acid

P@umﬁon

(olcium gluconate s prepared by boiling the solution of gluconic

acid with exess of colcium carbonate.

COOH

A

(oo~

> (ol Ccuon)y | +@atHD

2 (cnon)y + CaCos

l

CH20H
(Giluconic Acid ) (Golcium (orbonate)

( calciom  Giluconate )

0¥

(sznOt),, t (aC0a —

CiaHa22 014 Ca4 (02 4 H20

Properties

o Tt i::]ppetus In the foom of white crtdalralhhe (ranules o Powdew.

o Tt is odoudess and Yasteless

e Tt s soluble in water and ngolble |n almholg
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_Assay N
ASSCH{ of colcivm alumnn’re s basged on (omplexometnc hrokon

Procedure_

. weng 05 g somple and clissolve in SO ml warm waler.

* Now add SO mlof 005 M magnesum Aulprofe and 10 ml strong
ammonjum  solution .

* The fesulting solubon is hitrated against 00s M disodium EOTA

until cleep blve colour develops .

Uses
e Tt 1s used 03 electrolyte replenisher.
e Tt 1s vsed In the (ose of calcium deficiency.
e [} pla% vital role tn bone bUiIdr'ng‘@ development- .
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ORS

e The fyit fom of ORs 1s Ol Rehydration Salt.

* Tt 1s also known as Oml Rehyambion Thempy C(ORT) .

Tt s a tupe of flvid replaement Used mahly In fhe treatment of
drolon Ocavs dve fo Drarrhoea.

® 0RS s the cheap, simple ond effective way fo ireaked dehy drothon

Cawsed By diarrhoeq.
® ORS dnnk contains the main ekments thot are lost from the

bOdl{ dum'nﬂ diarrhoen .

Principle of ORS

Gﬂucos'e, when gfuen orally enhanes the Inteshina)  absorbton of
solt and wates, and thus maintain the electrolyte and waoles
imbalance .

Formula_of ORS

The formula of ORS fecommended by WHO and UNICEF .
2.6 gl L sodium chlomde

24 gL tnsodivm citrote  dehydrate

19 g! L pO’rassmm chlomide

1Z-9 QFL gtucose

Total lﬂagm = 205 g
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Eq,ui?menk Needed
e Take one like boied and cooled drinking wales.
® (lean aloss of 200 ml Cupacihj.

o A clean vessel 1o mix the <oluton .
® A clean spoon lo mix the Aolukion £ fed the child,

Procedyre
e (Uash hands
o Toke one litte of cleon wates fnto 0 vessel
® QOpen the ORS Pucke’r and povs ol the (ontent Info the vessel.
e Mix the ORS Into wales.
e Take some Solukon In O Cleon qlass.
® Feed the chitd frequently with small doses of solvkion.
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l PHYS10L0GIcAL Acip BASE BALANCE |

* Acid- Base balance s @ part of homeostasis process deals with
tre maintainance of PH

® Most of the readions in our body occurs only in a specfic pH #® change
n this ?H will con cause major disturbance.

® The nomol pH value of blood Is apprx 342 ; ond suvivol fange
of pH in 4he blood is between 68 =8-0 and If the pH limit crosses
this volve |, then it may lead to death , so It becomes very important
fo maintain the pH balane of our body.

Sm;stcm thot Regula}cs FH Balance,
O Buffer System
@ Respiratory  System
® Rena SHs':em

BuFFeR SYSTEM
o Buffer system @nuerts Si-runca acid and base Ifo wenk acid € weak
base so that they do not allow rapid ond drastic change in pH.

o There are thiee major buffer systems in our body thok requlales the

acid- base bolance 1n our bod-d.
@ Bicawrbonate buffer S\Js’rem
@ Phosphate  buffer system
® Protein  buffer system
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® Bicarbonate Buffer System

* It \s an important requlotor of blood pH
* Tt ocus In plasma € kidneys .

(ase-I | When there Is exeess of Ht fons , that means acidily increases
then bicaibonate tons (HDs) Combines with HY and
convetted Into wwealk et (atonic acid (HqC0s) Which is a
weak acid .

H*+ HOz == H.(Os

Case -1 | When there is Shortage Of H* lons then carbonic acid
ionises 1o telease HF lons to maintain the pH

H2 (03 — H' + HOs

@ _Phosphate Buffer System

e Phosphate  buffer System found In intestinal fluid Decause phosphate
(onentrotion 1S highest In inteskpal flord . intracellvlar Fluid

e This system @nsist of Mnnnhu.,dm%en Phosphate ions ( HPO4*) and
Dinydrogen Phosphote Ions  (HaPOW"

e Tn our body they are exist in Combined form with sodium Jons '~

(i) NasHPO4  ( Disodium Monohydrogen Phosphate)

() NaH2 POy ( Sodivm  Dinydrogen  Phasphale )

(ase-1): When there is exess of H' lons (Acidity Increotes) NG:HPOy
combines with Ht € (onuerted nto NQH2PO4

H' + Na,HPOy «——— NaH, POy
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Case - | When there Is shortage of Ht 1ons ( Bastcily Increases) then

MaH2POy (onises {0 releage H' tons fo maintun the PH
balance .

NaH:P0y &——  Na.HFOy + H"

® Protein Buffer System

e Tt Is t‘mporltmk buffer system In blood and lema,
* Profeins are made up of amino acids and amino acids (ontains one
mmoqu S“JUP (-CooH) Qnd One amino qroup ( NHa)

(ase- 1| TIn cose of excess W' lons , amino qroup act os a base
and acepts Or ombines with H* lons .

*.' ‘?
MH,— C—CooH + HY —> [NHst —C — COoH
i I
R R

(ose-X| In (ose of shortage Of HY jons , Carboxyl Qroup releases
an H tons fo maintain the pH balonce

H H

| l
NH,— ¢ — (000 ~— NH:*'(%"‘ (0o- & Ht
R

1
R
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RESPIRATORY SVSTEM

* The INcreasement Of decreosement Of (0x (S fesponsibtt fos  disturbance
in pH of the body's internal environment. .

® Respirafory system works by increasing or decreasing the breahing
fole in our bt}dy.

CAse-1 (ase -1
¢ '

(02 Increases Basicily Increases
¢ 4
Acidity  Increases Breathing Rode
! §
Breathing Rote T Retention of C0a
: b
Excess removol of (0x PH Balanced

¥
pH Balonced
RENAL SYSTEM

o Tt is the most effective fequiator of pH

e The pH of Urine Is normally acidic  Cneasly 60)

® (When the Omount of H* Increoses i Our bodt’r then 1t IS eliminated
Yom our 'OOdlf -}hrouﬂh Unne while the bicarbonate (ong HCOz
feabsorbed 1n Qur DOdlf and that's how It mointains the Qcid- bose
bolance .
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DeNTAL PrODUCTS

® Dentnl produds are used to maintain the dental hygjene and to prevent
the decay of Yooth and to aiue fechness and cleanness to the deeh
and mouth.

e There is a wide fange of dental products available in  the market

(C\assification of Dental Products
© Anticaries Aqgent
@ Denlifsices
@ Desensitizing Agent
@ (ement and Fillers

ANTICARIES AGENT
o Dental (ories is the medical Yerm for tooth decay or Cuw’ihf.
e Denta) (anes or footh demu.{ Is Cowsed b‘lf acids Pmduced by the

action of microorqanism 0N corboh .
o The disease Is charactensed by decalcification of footh.

Some of Bacteria/ Microorqanism
s
Tuins (arbohydrates into Acds
b
Decalcification
¥

Dental Curiea{ fﬂuil"q
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® Dental caries can be Preuen\“ed by rnuin'tcuhfna oral and dental hygene.

e Anhi- (ares Aﬂems are the chemicl compounds Used to prevent dhe
dental Caries  produced by achon of ml'cmcfganism.

@ (unenﬂ\, flovside 1s the main anki- uies agent  Which s Used in
treatment of dental (avies.

Role of Fluonde in the itrealment of Dental Caries

* Flyonde is fhe mast commonly used anki- caries agent.

e Flyonde Qccurs ﬂﬂl‘UTﬂ"l’ in our -bodu, ond also found 1n small
amounts in a voriety of foods. | |

e When a Flyoride having sall or solvhon 1S taken Interrally it 1S
(eadily  absorbed tansported  and deposited 1n the bone or developing
teeth and feman et excréted kidney .

e The deposited fiuonde on 4he surface Of teeth prevent the acion of
acids or enzyme (v pmducfnﬂ (avites .

e A small oluunh'hf (1ppm) of fivoride 4hus becomes Necessary 10

-~ prevent dental Caries .

e However more than 2-3 ppm 1S 1'n3€al7ed then 1t is curried 1o bones
ond teeth ond Cavse dental flvorosis.

Administrokion of Fluoride
e Fluoride can be odministered both in‘remulll{ and (D) ’ropn'mHlf for
the prevention of dentol caries.
e Orally it (on be Gven In oln‘nkl'nﬂ wales or yuice of about 1 PPM / dm{
o Sodium fluonde toblets In a dose of 29 mq per d‘”f are qlso used
e for topical Opphicalions 27 Solution- Is generclly used on teeth
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Sopwm FLUORIDE

Chemical Fomulg = NaF
Molecular Weight = 41-93 g/ mol

Method of P[?Pamh'nn
e Tt con be Pwsepared by neutrolfsinﬂ HEF with Naa(0s

2HF + Na,(03 —  9NaF + H,0 t (0,

e Tt con olso be Pmpared bt, double dt‘composihbn of caloiwm fluonde
with sodium corbonate , Wwhere [nsoluble colcium Carbonale (@n be
femoved blf Filterahion

CaFg_ 1' NG,CGS _ QNEF + Cﬂfﬂa

f’ropenhizs
o Tt oxvs os Colourless, odourless mfstals or as white powdey .
e Tt 1s soluble In waler but insoluble [n alcohol.
e Tis aQuecvs solulions  (orfode ordr‘nurtf gluss boHes and hence i
s prepred in distled woles and stored 1n dark pyrex botles

Uses

o T is used in the prevention of clental Ccaries.
o Tt Is also used as Inseclicides

o Tt is used In the preparotion of foothposte

Sbmge
Stored in well closed ais hgnr Containes aF a dark place.
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TootH
A tooth is maialy Consis} of three layers -

Enamel

® |[Enamel | A white hard matenal
COvering the portion of
tooth above the gum .

Dentine

Cementum

@ | Dentine | Surounds the pulp oty
and extends hroughout the
entire portion of tooth.

® |Cementum | A layer Covering the portion
of tooth buded in the gum.

DENTIchés_I

o Dentifsices 0re 4he products that are used for C-leam'nﬂ of teeth and
u:;\'ucent qums .

e Ti can-be ved with ﬂ'nsers ar tooth brushes .

e Tt is aualloble 0% poste Gs well Os pouders.

o The deum'nrj action 0f dentifices dlepends ypon abrasive property and
rubbinca force used .

PrDPerh'es of Dentfnces

e Denlifsices afe fesponsible for physical removal of plague.
* A good dentifsies must femove Stains fsom  teeth and povide
ffeshness t0 mouth .

Drwbacks ‘

o Dentifries e not be able to clean surfaces inside cauikes
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CaLcium CArBONATE

Chemical Fomula ' C(aCos
Molecular Weight @ 100-09 g/mol
Synonym . Precipitated Chalk

Method of Preparalion

On commercial scle . calcium Corbonale is Obloined by mixing the
'Dothng solution of colcium chlomde ond  scdiom carbonate and
ﬂllcming the resmhns P[EC!PI’[&"E Yo Sette down.

(aCla + Na,c0s —  (atzt 2NaCl

Pmperhes
o Tt 5 OcCcurs AS UJhlh: Crl*ghllme pumdea‘
o Tt is odourless
o Ttis fosteless
e Tt I5 Sduwle In divte HCI ond HNO3 but Insolwble In wales

ond alcohols.

Uses
o Tt s used s denkifsies and polishing agent.
e Tt is olso vsed Qs insechisides .
o Tt is olso used as antacid .
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Desensimizers

¢ The teeth ore usuolly  sensiive fo ~heat and cold .

° Dum'nﬂ tooth decoy | the Permpﬁnn to heat ond cold hos been
felt strongly .

® Desensitizing agents reduce the pain in Sensitive ‘teeth Caused by
heal or cold , they reduce fhe  Sensitivity of feeth.

. ThEL’ att as locl anaesthetics

Zine Culorioe

Chemicadl Fomula  ZnCle
Molecvlar Weight  136-28 g[mol

Method of Prepumh'crn
JUS prePamd b\, heoHnﬂ ﬂmnutaied 2inc With HC|

Znt 9l — ZnCla + Ha

PmPaﬁes
o Tt Occurs as white (ﬂk%blh'ne Poxde“b“
e Tt |5 odourless
o Tt 1s soluble 'n both waks and alcohal .

\

\.‘

Uses !
o Tt Is used as (ensensitizers
e Tt is also used 05 Ontiseplic
o T (s olso used in dental ﬁ‘!h‘n%g,
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[CEMEHT Anp FiLLERS

o Dentol Cements re Used fo fempovarily Coves and pvfect GfRC:
that  have undesqone Operotions In dentol  surgery .

e The r:i?menh‘nﬂ motenal 1S apph'ccl ay a poste which Sets harclened
and foms a potective loyes . 'L |

® Afles healing of the areq , the Cement (@n be removed by denhist .

I Zinc EuGenor CeEMent

® Zinc oxide eugenol Cement have been used n .denHS since 1830.
® Tt |s (onsider as the best Cementing material In dented prachie .
® Tth are the cement of low Stengih .

o They ofe the leost imtating of al dental cements.

COmposih‘on

Tt is mcu‘nh, composed  OF
e Eu,qmol
e Olive Oil / Clove O
® Zinc Oxide

Propetties
o Tt is the cement of low shength € usedl {or {emporonf ﬁth‘n%g

e Tt (ontoins eugengl -hat P'lsour'des milel anhsephc € anacsthehic
effect .
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