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STATES OF MATTER

® Anything that has mass and Ocwpies space is known ax
® Matter is made vp of tiny particles colled Atom.

® Tt is mainly divided info 3 physical  states

© Solid Stote

@ Liuid State

® Gaseovs Stake

SoLios
® Solids are defined as those substanes that have a definite Shape

£ definite Vvolume .
® Exomple ‘ Tablet , (gpsule

Liauios
e Liquids are defined as those substances that have a definite volume

but not definite shape .
® Example : Symp , Waler

(hAsEs
® Glases are defined as those substances that nether have definte Shape

nor definite volume .
® Example : Aemsols .
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ProperTiES OF Souo . Liguip € (aseous STATE

ProperTY Soup Liauio (Gas
® SHAPE Definite Tndefinite INDEFNITE
® VOoLME Definity Definite Inoernite
® TNTERMOLECULAR Least InterMeDIATE | HiGHEST
SPACE
® kinetic ENERGY Least TnTerMeEDIATE | HIGHEST
e CoMpressIBILITY LEAST TNTERMEDIATE HiGHEST
® DiFusion RATE LeAsT TNTERMEDIATE HiGHEST
® RiGupoiry HigHest | INTERMEDIATE Least
® Density HigHesT TNTERMEOIATE LEAST
® Fiow ProperTy LEAST INTERMEDIATE HiGHEST

CHANGES In State OF MATTER

e Matter can be chonged fiom 1 state to anothes.
® (Changes of state tokes place when Heat is absoobed or (eased

by a svbstance.

SUBLIMATION
=
Derosmon
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| LATENT HEATI

® The temn Llatent Heot was introduced by British Chemist Toseph

Black in 1762,

® Latent Heat is defined as Heat or Enerqy that is absorbed or release
dun‘ng, the phase change of the substane . Tt can be either from
a solid to liguid , liguid to Gas or Vice- Versa.

® B an be understood 0s a hidden heat energy that is supplied
or extracded fo change the state of molter without changing tts

temperature .

ExpLANATON OF LATENT HEAT
® Suppose , We have a block of i@ € we want fo cnvert it into waler,
® Lle all know that ie tume to water ab 0°C £ Vice vera .
® Now , assume We Start heah'nta. jce of G°C.
® Vou will Observe , when you do- S0, femperatvre o ice doesn't change.
o Tt stas converting. into. water but the temperature does not nse
untl the entire ie block has been onverted fo waker.
® Acually , all the heat supplied to the i at 0°c (s vsd by the
ice fo_chonge its phase fiom sdlid fo liquid € that's why femperature
of ice doesn't rise and 4his heat s known az \latent Heat .

Types OF LATent Hear
There are mainly two types of latent Hent

O lotent Heot of Fusion
@ latent Heat OF Vapourization
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LATENT Heatr OF Fusion

® The energy supplied per unit Mass of a sustonee at its melting
point fo convert the state of the substane from solid o ‘liguid
or Vice versa Js known as latent Heat OF Fusion.

® |atent Heat oF Fusion of waler is 334 Aovles [ Giram of Waoter.

LATENT HEAT OF VApourizATION
® The enerqy supplied per unit mass of a substanee at its boi!ing_
point to convert the state of the substance from liquid o Guas
Or vie versa is known as lotent Hest OF Vapourization.
® latent Heot of Vapourizalion of water is Opprox 2280 -oules [ Giram

of water.

*
¢
2
g LATENT HEaT OF
%’ VAPOURIZATION
l.—

Lavent Hear OF Fusion

Heat Suppuep
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[ Vapour Pressure |

® When a liguid is kept inside O closed containes , the liquid
molecvles dve to its kinetic energy  leaves the liquid suifoce €
qQoes Into the fiee space above It € this process is known as
Vapourizatton .

® Llhen the number of molecles Increases above the liquid , some
molecvles retums back to the liguid suface € mixed agoin <
the process is known as Condensation.

® Afler a certain time Rate of Vapourzalion = Rate of (ondensalion €
a dynamic equillibim achieved blw liquide € Vapous.

® Now at this equillibium phase . the pressure exeted by Vopours
of the liquids s known 0s Vapour Presswre of that liquid .

Rate OF Vapourizalina—]—

—* Rate OF Condensalion
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FAcTors AFFECTING VAPOUR PRESSURE

® Najure of Liquid
® Temperature
® Tntermolecular Forces

VIDEOS : {3 IMPERFECT PHARMACY



o The term Eutecic Midure is derved flom a Gufeek word — Eutekios

that means ° Easlly Melled’ | |

o Lhen two or moe solid components Mixed with each othes and
the melting. ~point of the mixture et decreased mpare to +h£.
Metting. Point OF the individual components then this Type of mixture

is known as Eutedic Mixture .

€]

TemPerATURE

Evtetic fbint

® Below the eutedic point mixtwe exist as soid while above jt converts
into liquids . Example - Thymol - camphor , Menthol - Camphor  efc.

Factors AfFecnGg Eutecnc Mixrure

¢ Ratio of Component
® Presence 0OF Impurity

APPLICATION

e In the seledion Of Excipients.
® To Prevent the inmpa.tnlilily

e In DTU(J desgninf& £ Druca_ Delivery .
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[ Gases
® Gioses are those substances that neither have fived shape now fix

volume .
® (naseovs Molecules posses Very weak Of feglegible intermolecular  forcex

us molecles cre free o move in all direckions .

PAraMeTERS OF GiAs
There are mainly 4 porameters thot influences the propetties of Giases.
® \olume (V)
® Pressure (P)
® Temperature (T)
® Number of Moles (n)

Gas Laws
There are vanovs Gog laws that qre guen fo explain the noture of
tas as follows "=

© Boyle's law

@ Chorde's Law

® Avogudio's Law

® Gy lssac's law

@ Tdeadl Gas low

BouLe's Law
ﬁa:ordinﬂ to boyles low ab @ngtont femperolure , Pressre € Volume
are [nversely proportional to each other

Vo lp
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CHARLE's |AW
ﬂr.mrding fo Chade's law , ot onstant pressure  Volume of the gos
s directly puopostional {0 Temperture

NaT

AvoGADRO'S LAW

Hcmrdina to auogadro's low , oF congtant Temperature € Prescure
Volume OF the qgas is direcly propostional to no- of moles

van

Giay Lussac's LAaw

P(ccordl'n%_ to Gay lussac’s low , b cnztont volume , Pressure of
Qos is direcly propostional to temperature .

PaT

JToeaL (ias LAw

Ideal Gos law Is Nothing but a  combination of al the Gos laws -
PV= nRT

Here P= Pressure
V = Valume
n= no of Moes
R= Univerzal Gos, (onstant

T= Temperatvre
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[Aerosod |

® The Aemsol is feferred to a preswrized package in which drg
is dissolved o suspended N a Compressed or liquefied gos.

® Aerosol fechnology is the basis of many phamacevtical produds like
Pulmonany Sproys, Musde Relaxont Spray € Non Phama  produds
like Deo's , Tnsedisides , Room Freshenes , Color Sprays, .

(oMPONENTS OF AEROSOLS ""‘f‘lzl:hf

An Aerosol system composed of

following  components | -

| * Dio Tube
® Advatoy <5 Dip To
® \alve = //= =t Propellont €
® Dip Tube ZJ/-==| Ingredients
® Propellant £ Ingredients d——5"n
® (an
E
ADVANTAGIES

® Direct oppiication of drugs to the affected arean
® Rapid Administrotion
® Eogy to Apply

DisAovANTAGES
o (osty
® Allergic in Some cases .
® Difficult disposal of emply containers
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[Tnnaiers]

® An Tnholer is 0 medical device Used fox delivesing medicolions
to body directy via lungs-

® T is mainly used in the treatment of Asthama € CoPD ( Chronic
Obstrudive  Pulmonory  Disease )

Tupes OF TINHALERS

Tnholer. re of Qenerally 3 Hypes
@D Metered Ocse Inholers
@ Dry Powder Inholers
® Soft Mist Inholers

[ReLaTive Humoiry |

e The word Humidity - Stands, for Amount of (ater Vapour  present in Aip,

® Now the Reldlive Humidity is defined 03 Amount of Water vapour
poesent in ofy  divided by Maximum amount of Water vopours that
the ais @n hold af same temperature.

Amount of Vapour Present in Air
Max- Amount that Air can Hold

Rewamve Humoiy = X 100
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lSuauunﬂou CmncAL Pomr—l

® Syblimation s the process in which 0 solid is direcly converted info
qos, wihout (onvering. into 1iquid.

® The fem Critical Point refers fo a point [n the phase diagram
above which the substance exists as o Supescuitiol Fluid, that
hows the propeties OF both Qos £ liguids .

A

I
| SuPERCRITEAL
| Fuio
(]
w vewo
g Soup Critial foint
a_
Gias
L4 :
nple foint "
TEMPERATURE

o Trpe foint is that femperolre £ pressure of which 0 Awbstance
exist in equilibsium in all the three phases ie:, solid, Liquid € Gos,

® The Subimakion Geticl Foint refere fo a poiat in the phose
diagram Where 0 Substonee undergoes @ phase transition from
Solid to Gos  Wwithout Passfna through  liquid  phose .

® The sublimation cwitical point of dry ice iz -38-5°C that means
Dy Tee subhimotes ot this femperofure.
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| Liauio CoMPLEXES |

® The tam Liguid Complexes, is also known a% Complex Fluid .

® Liquid Complexes are basically the Giases o Liguide that contoine
partides of Other substances dispersed within them.

® These are the binary mixtures thot have co- existence between tuo

phases.

Types OF Liguip CoMpLexes

© Solid- Liquid Complexes  ( Suspensions )
@ Solid- Gias Complexes  ( Aerosols)
® Liguid- Gas Complexes  ( Foams )
@ Liquid - Liquid (omplexes ( Emulsions )

Prorermes OF Liauip (oMPLEXES
® Inherently Disordered

® Stongly Heterogenous

® Unusupl responses towards applied shess| strain
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I Liguio CrysTaLs |

® Liguid Cystel is 0 stale of Moltes which has propedies similar 1o
crt&atolh‘ne Solids as well as liquids .

® Tt is olso known 0s Mesophose Or 4™ stote of Malies.

® T+ is an intermediate sfate of Solid € Liguid Phase.

Soup +— Liguip CrRusTaL == Llauio

CuassiFication OF Liguio CrusTALS

On the basis of Onentalion € posiion it s Classified into 3 types -
@® Nemalic Phase
® Smelic Phase
® Cholestic Phase

NEemaTic PHASE
'Iheq possess Onentolional Order Dot don't have Positional Order.

000
i

SMecnc PHAse

They have some positional 08 well as some Onentotional Order .

(000000
000000

(000000
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CHOoLESTRIC PHaAsE
They have neither pasitional nor  onentotional  oder.

Q0000
Ol

10ty

Propermes OF Liguip CRrysTALS
L F’Iomom'll'h’
® Ordered Arrangement
® Theq have Surface Tension
® They are Anisotropic in nature

Apeucanon OF Liawo CRystals
® Display Makaing
® Temperalure Sensorg
L Drug Delivery
® (osmefic Produds like Makep Remover, Lipsticks elc.
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[GLassy  Srare |

® Glossy State also temed as Svper (ooled Liquids .

® They are amorphovs in nalure.

® Glossy State is generally formed by I‘ﬂe'cﬂn%_ (_l’alstcﬂll'ne solids. at very
high temperature € then by codling it rapidly .

Chamdenstics Of Gilassy State
® Tronsparency
® Solid Appearonce
® Brittleness

® Random amangement of Molewles .

[ SoLips

® Solid are those Substances ham'ng a definte shape , size and Volume .
® They possess shong intermoleculor fomces .
® They ore generally  Incompuessible .

Types OF Soups

Solids are of gererally two types
@ (rystalline Solids
® Amomphovs, Solids
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[CrustaLuine Souins |

® The solids that features highly ordered amungements of  their
particles ( atomg, , ions @ molecles ) In microscopic strudure are
(olled as CrHstalllhe Solids .

® They are also referred as Tre Solids.

® Example . Salt, Tron , Gold etc.

Types OF CRYSTALLINE SOLIDS

@ Jonic Solids

@ Metallic Solids
@ (ovalent Solids
@ Molecwlor Solids

[AmorPHOUS Souips ]

® The solids in which the particles are not Ormnged in any SPeciﬁ‘c

ovdes are known 08 Amorphous Solids
® They are olso reffered as. Pseudo Solids of Super (odled Liguids
® Example - Gilass, Rubber, Wax eft.
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DiFFerencE BeTweeN CRYSTALLNE € AMORPHOUS Souos

CRYSTALLINE

AMORPHOUS

® Regular amangement of Furticles
. Long Order arungement .
o They are called Twe Sdlids

¢ They have Shasp Melting Foint

® lhey are Anisotropic in nokure

( Different Physicol properties in
different directions, )

*They are Proctically Tncompressible

* They have less Aqueous
solubility

® They have High Rigidity

¢ On cutting with a knife they

Qive sharp € smooth edges

o Example : Salt, Tion, Giold

® Tneqular amongement of Fhrticles.

® Short order arrangement .

® They are known az Pseudo
Solids or Super (oled liguidg,

e They have Tﬂng fange of
Metting Foint

e They are Isotropic in nature
( Same Physical Properties,

in different directions, )

® They are pracicolly. (Gmpressivle .

® They have ‘high agueovs
Sﬁtubilﬂy.

® They have less rigidity.

® On cutting with knife they
Qve imegulor edges .

® Example : Gilass, Rubber , Wax
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[PoLymorpuism |

® The word Polqmmphism Is devived from Greek Word Pdt’ means 'manq'

and Momph mMeong “forms'
® lihen a substance exist in more than 1 crystalline form € each fom

has different physicol properties , then these type of substances are

known 0z Polymomphs.
® And the abilty or phenomenon of substances to exist in more then

1 Cryetalline form is known as Polymorphism.

® Polymophism Is elements is known as “Allotropy’

e Polymorphs have same chemical but different Physical  properties,  coe
fo different studural arrangement of oloms .

® Example : Carbon , Phosphorug , Sulpher efc.

Types OF PoLyMorpHs

Polymorphs are of usually two types
@ Enantiotropic
® Monctropic

ENANTIOTROPIC

® Those polymorphs in which one form can be converted into another
fom o o fonsiion point € @n be rversed again are known as
Enantiotropic  Palymorphs .

® Sulphur exist s Monocinic € rhombic sulphur € these forms @n be
inferchange into ench other ot a (cetoin point colled Transition foint

® Hene , Suphur is an example of Enantiotopic flymorphs .
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Monotropic_PoryMorpHs

® Polymorphic forms  which do not undergo Weversible ‘ransformation into
one another Qre known a& Monottopic Polymorphs.

® (arbon exist in many forme  out of which Gophite € Diamond are fwo
foms .

® Diamond (on be converted into Guaphite ot o fronsition peint but
Graphite can not be Converted back Into Diomonc even ofter cooling.

® Hene, (Carbon is an example OF Monotropic Folymorhy.
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PHysicocHEMICAL ProperTies OF DRUGS

There are various physicochemical propertiez. of drgs which have
been discwssed below

@ Refracive Index

@ Optical Rotaton

® Dielecnc  (onstant

@ Dipole Moment

® Dissaciation (Onstant

Rerracive Inpex
® Refractive Index 's defined az ftio of speed f Iftah* in* Vacum
Cor air) to the speed of light in that substance.

® T is denoted by n.
® Tt @n also be defined as Opticol Density.

Incident

Ry

RerFrACTION
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i Spee0 OF LiGuT In VAcwum
" Speep OF Lionr In SUBSTANCGE

® Refractive Index is also explained by Snell's Law
® Hm:tdmg to Snel's law, Refiactive Index is the raho of sin of angle
of incidence (Sini) to the sin of angle of refiaction (sSinv) .

n= Sin |
Sin¥

o Refiadive Tndex haz no unite beravge it is the mho of two similor

Quantitles .
® Tt is usvally determined using Abbe's Reffacometes.

APPLICATION
o Tt is uced for substance identification.

® Tt is used for measuring purity of substance .
® Tt is Used for detemining conentrakion of a Substonce.

T is used for defemining Dielectiic  (Gngont
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OpTicAL ROTATION

® INhen o Plane Polarized Light 1s passed through an Optically
Active Substance then it rotates the light in  Clockwise or Anh'-
Clockwise diredion and this phenomenon s known as Optiaal Rotalion.

\l!,
Y ¥ t / et
- ‘:'—_* — ———u

Levo (-)
Ordinary Light

Light

® Now it the compound fotates the ight tn - Clodwise direction , then
it s soid to be Dexmorotatory (+).
o If the compound rotates the light in Ak clockwise diredion , then
it is soid to be levomtatory () .
® And if the light passes undeviatedly . then @mpound Is Ophilly Tnadive.

APPLICATION

oo dentfy Compounds Optical - Activity.
® To differentiote between fwo Opticd Tsomers .
® To determine 4he purity of substance .
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[DieLecTric ConstanT |

® Didedric Constant s defined as 4he abilty of o substanee 4o
fedue the tore of atacion between chorges in a compound .

¢ In quantitoive way it @n be defned az rolio between Pemmiliiuity
of mediom {0 the pemitivity of free 2pnce.

® It is denoted by € C Epsilon) .

_Em
Eﬁo

® Here €= Dieedric Constont C Relative Pemnitiivity )
Em = Pemittivity of Medium under study
o = Pemmittivity Of Free Space

® Dieledric (onstant of Water i3 approx38-4

APPLICATION
® Tt determines polarity Of solvent,

® for sdection Of solvents.
® It also delermines dipole moment
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Ii)wous MOMENT ]

® The Dipole Moment Is defined as productt of magnitude of charge
(&) and distane (d) between the charges in a polar compound

® Tt maasurez {he net polarity Of a molewle

® Tt is denoted by u.

@ &

-— d =

4=0xd

Here Ut = Dipole Moment
&= magnitude of chmﬁx
d= distane between d\arg%

AfPucAﬂoN

® To differentiote between Folar € Non Folar Molewles .
® To Predict the degree Of Polrm'ﬂ/.
® To detesmine the shape of moleles .
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[ Dissociation Constanr |

® Dissociaion (bnstont is defined 08 a Substunce's ability o tendency
fo dissociate into iong .

® Tt is also known as Jonization (Ongtant.

®Tt is genenlly represented by ka

® lat's say if we detemine the dissociation congrant for water

Hoo == H* + OH~
Dissocanon Constant For WATER
Dissocialion constant for water con be defined 08 :

Ky = [H*]Lou-]
[He0]

e Now TF We talk about dissociaion mnglont In case of Acids then
it is known 02 Add Dissociolion (ongtant denoted by ka

® And DOissodakion (onstant in use of base is known as Base
Dissocigtion  (onstant denoted by ko

APPLICATION
o Tt detesmines the strength of Acids € Bases.

®Tt is used f0 detesmine the SAR of drgs.
oIt is olso used In dnyg discovery 4 drug development ,
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