PHARMACEUTICS

COMPLETE UNIT 3 NOTES

* MONOPHASIC LIQUID DOSAGE FORMS
¢ BIPHASIC LIQUID DOSAGE FORMS
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MownopHAsic Liquins

Monophusir. h'qun'd dosaﬂe form is a lfqut'd Prepumh'an cun%aining
two or more @mponents i one phase system . Tt is also known ay

tue  solution .

CLASSIFICATION
|
Liauio For InTERNAL Liauip For EXTERNAL
-Syrup I
B For_Skin For_Moutn Body Cauity
—Linctus
1 Lotions - bargles — Bye drops
Liniments —~ Mouthwagh — Eor dwps
‘-"Throa}- Paint [~ Masal dropg
— Enemas
Liquip forR INTERNAL USE
Sgrug .
Syrups are Sweet visaus  oncentroted agueous  Solution of sucrose
in Puﬁﬁ‘ed waker

o (oncentration OF Symnp IP *  66:% 7 Ww (sucrose in waker)
o (onentaion of Syp usp 85 7. Wiy ( u)

_Types
® Simple Sywp - (ontoin Only sucrose fn water

© Flawovied Syp © (ontain Hiawouring agent but no mediament (chemy syrw)
® Medicated Symp - (ontain  Medicinal agent ( Cough Syrup)
Rx Pharma Education



Method of Preparalion
® Hot Press / Agitakion with heat
@ Percolation
@ Agitation without  heat

Hot Press / Agihh‘on with heat =
Method 1s used when achve conshituent IS not heat labile / heat gensitive

Procedure
o wen;qhed suctose. (s taken in beoder
o Rrified water |s added
* Healed on water both
e Product s fitered
* Final volume Is Prepamd

Peralation :-
* Sucrose is placed In - percolator
* Waler is passed ihough suclse slowly
e finol volume is prepared by addrhﬂ purified water .

ﬂﬂl}aﬁan withe heot -~
Used for heat sensitive / heat labile substances
Sucrose. and other ingredients weighed  property .
Ponfied water s added
Final volume 1s Prepufed,
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Additives Used In fomulakion of Symp
Vehicle |: Sywp ore prepared by using purilied wates

Chemicol Stabilizer [ : (nlycesin, Sorbitol etc. added to maintain the  stabilily
of symp

(douring Agent | Dyes such as Amamalh, Tartarzine vsed a3 colouring agent.

Flavouring Agent |:Lemon, Guinger, Orange etc. added a5 colovning agent
Preseruatives | : Grenerally most of the Symp are self preservative

Packing : Packed n a well closed gloss botHe
‘ Sl'omae : Store (n a cool dark Place

ELIXERS

o Elixers ar defined as Cclear, aromalic, sweetened, hydoalaholic liquicts
intended  for ol use.

o They are generlly less Sweel and less viscous than &yrup

* They on ontoin 4-Ho7. alcohol

o They Ore self’ preseruative

Types of elixers
® Medicated - (ontoin medicament such 03 Qnkibiokics
@ Non- medicted Do not contain  medicament

Rx Pharma Education



Method of Preparation

Elixers are prepared bq simple dissolution Methodl

Procedure. -

Ingredimiﬁ dissolved In their fespective  Solvent:.
Alohol s added .

Mixture s then

made upto desired volume

Preparation is iltered
Fiterntion S{ues clear elixer,

Additves Used in formulakion of elixer

Vehicles | ; Waker, alwhol, qlycenn efc- generally used as vehicle

Chemical Stabilizer|: Varioys chemimls like cilric acid ekc. used In elixer 4o

Colouring  Agent

FIﬂuuuﬁW’r

moke |t Stable.
:Amamoth , Tartarazine etc. used as (ntoun'ng qSeni,
- Lemon ﬂmnae etc. used as ﬂﬂuoun'nﬂ agent .

Preservatives| : They are self preseruative dve to presence of alcohol

Packing - Facked in well closed, air Yigt glass bottie

Siorage . Store in @ @d ond drY place .

Rx Pharma Education



Liaup For ExTernAL USE

For Skin

Liniments

Liniments are liguid or semi- solid preparations

They are meant for extemal application ('skin)

They are applied {0 the skin with frickion and rubbing .
They should not be applied to the broken skin.

Labelling | = For extemal use only
Packing | : Packed in tightly closed contoiner
Storage | : Store in @ cool and dry place

Lotions

o Lokions ore liquid preparation meant Hor extemal application without
fcion or ubbing

* They are Qenerolly applied with help of some absorbant matenal such

as (ofton €.
* They shold not be applied fo the brmken Skin, It may couse imitalion .

Lobelling | : for extemal use only
Packing |: facked In well closed confainer

Storage | - Store in @ cool dry place
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For Mouth

(rargles
* (largles are aqueous solukion Used fo prevent mainly throat fnfechion.

o They are ysually auailable fn concentrated om .

o They are brought ito close contact with mucoys membrane of the thmat
o relained for few sewnds and then spit out.

o cxample . Phenol qamles, k0103 gargles

Stomge | : Store 0 room temperajure
Labelling | : For extemal use only, Not to be gwallowed
Packing | : Ank - bacterial , Mild anaesthetic effect

Mouth Wash

[ Th&{ ofe ﬂCl.UEDUS SUI.UI‘IOH Lll“h Plﬁﬂmﬂl' '|’0-&+t’.

* Use to clean ond deodonze the bucal cavthy

e Tt has rei}eshfmj, Anti- bacterial ond anti- seplic cauity
* (on be used diecly or dilvte with woter before applicotion
o example - Zinc chloride Mouth wash, Flounde Mouth wash .

Labelling | Not to be Swollowed , for Extemal Use
Packing | : Packed In cleor fiuted bottle

Storage | : Store 1n a (ool and dry place
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Throot Posnt

» Throat points ore viscous liquid preporation  used for movth and
throat (nfechons

* They ore qenerally prepared by using glycesin .

* Glyeesin makes it vigous ond clso provide Sweet ‘aste.

Lobelling | = For extemal use only, MNot to be Quallowec)

Puckt‘na . Packed in air h'ghr contouner
Storage | : Store af a ool dry place
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_Body (auity

Ear Drops

‘They are \iguid preparatfons meant for applicalion into the eof .

* In ear drops Ingredients are generlly dissolved in solvents Such as
qlycerol , alcohol etc.

* Aqueous solvent fs generally ot preffered for ear drops.

e They are Qenefolly used for their cleansing ¢ onfiseptic ~properties

g _Emmp.lz._: Chlnrum@enitol ear dops .

Eye Drops
. Theq are liguid preparation meont for opplication into eyes.
e Thai ofe enerolly  Used fo freat eye Infechions .
e Tt has Qnkiseptic , anaesthetic prop
e They ore Qenefally awailoble In concentroded form .

@ _&nm{jLi Atropine eye. dlrops .

Nasal Drops
Nasol drops are Wquid preparations meant for applicalion info nose.
Tha, are aenanllq used Yo {reat nasal inflommations and nfections
Tt having antiseptic and loal ~ onolgesic  property .

® _E_&ump]f__: Otnuin  nosal dl’ﬂPS.
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EmuLsion

An emulsion 1S a biphasic ||'o|u|b| dosaae fom 1n which $wo 1mmiscible
quids are mixed Jfoaelher with the help of an mulsiﬁp‘nﬂ aaenl'_
Emulsion Qenerally  Contoun two phases 1n which one [s "dispersec| phase
ond other one (s 'conkinuous phase’ or “dispersion Medium .
Examples * Mik ( oil in wakes)

Bukter (water n oil)

ques of Emulsion
“‘Iﬂl.( ar Of busicglinf ree ’rﬂpes
© 0il in water C0/w) Emulsions
@ Wwater in 0il (w/0) Emulsions
()] MulHPI:, Emulsions

Oil in Water (0/w) Emulsions

These are emulsions (n  which oil s PIE’SPJ]J{ as 'dr‘speseol phase’
and woker s present 0s ‘ continuous phase'/ dlispersion  medium .

+ 01l DI‘GP‘E!‘S
¥ Water

O/ W Emulsion
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Wader in 0il Emusions (W/o)
These are. emulsions i which Water is Preseni as  dispersed phase
and oil 1s present s dlispersion medium/ conluous phase .

Waker Droplets
0il

W{o Emulsion

Hulh'p\r. Emulsions

They are of two types
® Oil in water In ol - (0fwlo)
@ waker in ol (n water (Wolw)

Advantages

Ensy mosking of unpleasant taste ( caster oil , cod- liver ail)
Emulsion Increase the Obsorbton of ol when foken t‘ntemajty.
Used for many exdernal preparations.

They ore Qenerolly cost effechive

Disadvantages
Packing, hondling ond storage Is difficult

Thefmodqnarnicullq unstoble
o leads fo Creaming and Cmd-rrng
o leads to phase ~ [nversion
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ToenTiFicaTioN TEST For EMuLsions

The fouowinﬂ identificalion dest are perormed fo check tuhelher

the emulsion IS Olw or Wo
Divtion Test

Condudfuiﬂ “lest

Dye test

Pdvorescence dest

Ditution Test
The {est Is based upon the Solubllity of externel Phasa of emulsion .

As let we foke an unknown emulsion and we add waler in it
Mow If emulsion ts Wjo then we will see fwo Clear separuhecl

phases and f emulsion 1s Olw type then there will be no chunae
(onditon -1 (ondition-IL

/] |
Z Z

%
Unknown Emuision _Ma Change. o,
(olw Emulsion) (wlo emulsion )

Conductivity Test

The fest is based on dhe Pm‘ncipa!
of eledricity , So if the emulsion \'s Of/w Hest will be
bulo glows and if emulsion |s W/o fest will he neﬂah'ue and puib

doesn't Qlow .

that waler is a qood Conductor
positive anol
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(ondition- T (ondition - IL |

WA,
- L.

= )7 — Bulo Glows —* Bulb Doesn't Gilow
%777 Z
— —— —— | Flecirodes
Bulb Gilaws Bulb Doesp't Gulow
(0lw Emulsion) (wlo Emulsion )

Dye Test

In this test emulsion Is mixed with waler- Soluble cyes such as

_ Amarnoth and  then changes  Obseryed
e Tf the Continuous phase shows fed (olovr and dispersed qlobules
shows (lourless means emulsion Is Ofw ype

* If (onkinvous phase Qppears (olourless and  dispesed qlobules shows
fed colour , then emuision s Wlo Hype .

\\'\\S\N ee o Y Red colovr
&\\\\\\ 0T o Y [ Glourless
(0Jw) (w/o)

Floorescence Test

Oil gives fivopsene under LV lght while waler doesnt , Now i
onder UV Obseruation emylsion qives fluorsence then i Is Wo
and If not then Ofw
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EMULSIFYING AGENTS _I

Emulsifying agents are those chemical compounds which  reduces
tne fntefacial tension behween two jmmiscible hguids (ol and woker)
and make them miscible to fom q stoble emulsion
Emulsifying Agents are also known as “Emulsifiers

Classificotion
EMuLSIFYING AGENT
Notural Semi- Synthetic | [ Synthetic| | Inoranic| | Alchols
—Vegeloble Source| —Methy!l (ellulose [ Anionic Mik of -Cholestro)
L Gum Acacia Sodium Carboxy  [~Cohionic Magnesia ]-Leci’chin
= Haﬂr — Non- Tonic
— Traqaconth
— Storch
—Animol Source
Egg Yalk
Glelofin

Properties of Emuisifyjing Agents
T should be chemicolly stable.

e Tt should be Compatible wih other ingredients of the emulsion

Tt should be Non- doxic

Tt must be @poble of redudng interfacial fension
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[PREPARHI‘ION OF EmuLsions |

Emulsions are usually prepared by Using three methods
Ory Gum Method

Wet Gum Metnod,

Bote Method

Dn! Glum Method

The roto of 0il * water : Gum (s 4:2:1

Tt fequies Mortar Ond  Peshe

First Ol s mixed with Gum and ‘nturated

Lithe amount of woter is added and Jriluration continued

a “clicking" Sound is heard ond thick cream is formed,

One primary emulsion is fomed , Temaling  water s added to fom
the +incl emulsion .

Wet Gum Method

The Roho of Oil : Woler : Gum s 4: 921

It olso requires mortar and pestle

Frst woter s mixed with Gum and ituraked

Requited omount of oil fs added and trituradion conkinves to form
the pﬂmcu\l emulsion

Once Pn‘mcm, emulsion s formed , ranm'm‘nﬂ water s added fo
form 4ne final emulsion .
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Botlle Method

o The mho of Ol : waler: Gum 1s 2:9:1

® The method Is basfmltﬂ vsed for volalile and Non - viscous oils

* First oil 1s mixed wih qum and Shaken thoughly

* Requited amount of woter 1s added and shaking Continuedl o
form a primcmf emulsion _

* Once the primary emuision has been formed femaining quontity
ot woker is added slowly fo form 4he final emulsion”
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| Stasiuty OF EMuLsions |

The E)llowing chanaes usually Occurs which offedts the Stability
of emulsions .

Cfﬂtkfnﬂ

Creuming

Phase Inuersion

(oalescence

Cracking

(racking means the sepamlion of two layers / phases of dhe
emulsion (dispexsed phase and  continuous phase

Crucking may be Ocwr dve to -

Addition of wrong emmsiﬁ;inﬂ agent

Girowth of Micraorganism

Change fn Tempe:owre

(onhinvovs Ph"‘_‘_‘@n@o@ i —— Sepamhon

Dispersed Phase+— 28 o o?

Cl.'lsfch'f'nl'ﬂgJ

(reaming con be defined as Upward or downward movement of
dispersed Phuse. ( dispersed alc-bulesj o fom a thick layer
at suiface or bokom of the emulsion.

Olw Emolsion — Upword  Creaming

wfo Emuision —  Downward Crmrm‘ncj
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(0lw Emulsion) (Wlo Emulsion )

Phase Inversion

Phase (nuersion IS St‘mpm defined as conversion of Olw Emulsion
intc W/o Emulsion , or vice versq ( W(O Emulson into Ofw )

@ @0 = @ 0
2]
0© 2, 500
(Olw Emolsion) (wlo Emulsion)

(oalescence

(colesence. s the proess n Which two or more dmplets
Merge together o foom a sigle larﬂe droplet .

99: © — © 6

e
e
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Methods To Overcome +he S'rﬂbill'h! Problems

Selection of proper emulsify :'n% agent.

By 1'ncreusin(3 the viswsily of the emulsion
By puoper storage of the emulsion
Nm'nmfm'nﬂ appropwicte temperature

BL| main’cm‘m'na minimym densikf difference
By feducing  Size of dispersed Qlobules .
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* A suspension Is o biphasic quid dosage fosm 1 which
finely divided solid particles - dispersed inta 4he Niguid .
* In suspensions, Dispersed phase ~ Solid particles
(onkinvous phase —  Liguid

* The size of solid pasticles in the Suspension mnﬂes from 0-5 wm
0 5 um,

Classifimhon OF Suspensions
Suspensions cn be classified on the basis of 3 calegories

® On the basis of general classes

@ On the Dbasis of pmporhbn of solid porticles
® On the basis of electiokinelic noture of solid Poﬂicles

On the Basis of General classes
e Oral Suspensions
* Topical Suspensions
* Parentrol Suspensions
@ OPl-hoimic Suspensions

Orol 5059ensi.0n5 :
These Suspensions Qe odministered Ot'tl.'lw (by mouth)

_example - Paracetamol  Suspensions
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Topicol Suspensions = |
These are suspensmns that are used' {ur external Purposes. Thenf
are m{:u'nlq Qpphied  On the skin.

_Farentrol Suspensions :
These suspensions are administered Via intfavanous of - intramuscular
fovtes through injections . FParlide size of solid particles in hese
@spensiuns should e very less .

Opthalmic Suspms‘ions:
These are the suspensions in the form of eye drops. s particle
size should be very fine | nor |'ni+a}in<3, stesile and 1sctonic .

On 4he basis of Q@Hon of solid Porticles
e Dilvte Sustsions
e (oncentroted Suspensicms

Dilute Suspensions -

The ske of sekd range of olid particles 1 dilute Suspensions
Is 2-107. per volume . example * (ortisone Acetate Suspension .

(oncentrated  Suspensions -

The fonqe of solid partides fn Concentrofed ~suspensions i3 S07-  per
volume . Example - Zinc Oxide Suspensions .
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On the basis of electokinetic nalure of <olid Paicles

Flocouloded SUsPtmsion
Defiocculated Suspension

Aduom‘uges of Suspensions

Suspension {mproves the chemical stabiiity of cestain druge such
s procaine., penicilin Gt

Eﬂs&i masking of unpleasant toste .

Used for Dboth intemal and extemal preparotions

Drugs in 4he suspension fosm shows higher rate of bicavailibility .
(Solution > Suspension 7> Capsule > {oblet)

Disadvantages of Suspensions

Requite shaking befose vse

Thaccuraey of dose

Packi‘ng, handling and storage is difficult
Sedimentalion of * particles .
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IFLoccumen AND DEFLLOCCULATED SUSPENSIONS |

Flocculoted Suspension

¢ A flocculated Suspension is O Suspension in which  particles of the
suspension has Under%une focculation.
® In flocculated suspension  solid . parkieles of dispersed phase. (ombine
ether and moke ‘flocules'.
* In flocloted suspension (te of sedimentation is very high due fo
the heawy size o floccules .

& B
o) @—J\——* Floccules (Loose Aggregotes)

__Deﬁogﬂaiedim@ensiu=n

o A defloculoted suspension s O suspension in which no flocculahon
fokes pluoe

e In defloavloted suspension <olid porticles xist as separare entilies.

e Tn defocvloted suspension mie of sedimentation Is slow due {o
smaller sze of dispersed salid Pafh‘cles ;

deteTe e » Tdividvol  Pocticles
. (separate Entities)
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Sedimentakon

Sedimentalion s the seHJh‘n% down of solid parhicles of suspension
Yo the bottom of the iquid  ( suspension )

Difference between Flocculated and Defioccul ofed Suspension

FLOCCULATED SusPENSIONS DeFLoccutaTED SUSPENSIONS

* Particles form loose aggreqotes | « Particles exist as separate entittes
* Rate of sedimentalion is high | Kate of sedimentation is Low

* Sediment fomm rapidly "~ | e Sediment £osm slowly

 Doesn't fovm hard coke o Form hord coke

* Sediment eosly redispersed o Sediment difficultly ~rechispersed

¢ Unpleasont oppearance o Pleasant appearance
e More stoble Pharmaceutical o Very less stoble Pharmaceuticol
Suspension Suspension
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| PreparaTion OF SuspENsion |

Additives / Excipients used in_formulation of Suspension

Follomr'n% nqredients ore used in the formulation of suspension
Su‘apmdt'ng [ Flﬂt:tutuh'nta Agents.

lﬂei’ring Agents

\fiscost‘hf Enhancing Aqents

Boffers

Preseruakives

Coloun‘ng ng.nlrs

Flavouning Agents [ organoleptic P‘EWS]

5meeh1ing Agents

' Suspending Agents | : They are odded in the Suspension fo disperse solid

particles in continuous liquid phase. They also helps
to moke suspense floculoted .

Wething Agents | : These are the substances that reduces sufface tension
between solid particles and liquid medium and moke
Suspension stable.

Viswsity Ennancing Agents | : They are added to increase the viscosity
of the suspension S0 that solid pmh'des
do not euz{tlﬂ Seltle down .

Buffers |: They are added in the suspension fo Stabilize the suspension
{0 a desited pH range

Preservatives | : They are added in the suspension fo prevent the
microbial  growth .
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(olouring Agents | : Tararazine , Erythrosine

Flavouring Agents | Vanila, Strowberry , Grange

Sweetening Agents | ¢ Sucrose , Saccharin

Method of Pmpumh'on

First convert the solid Porh‘des in fine Powdar fosm

Take insoluble powder in a mortay

Add sufficient liguid / vehice to paoduce smooth

Now add any non- voloflle solicl thgredient , T p Tequired.
Add any vol le sold lhamdlénh i required .

Now odd Oter ngredients and mix well

Transfer the mixiure in a measuning cytinder and make vp o
the required volume by uddt‘ng suffictent -vehicle.

Packaging | : Thick contoines with wide mouth

Storage | © Store in o cool dry place

Rx Pharma Education



I Stasiuty OF SUSPENSITJN—I

The Fo\lowing stability problems  occurs dun‘ng sioroge of a Suspension :
(aking

(ap Locking

(olour Change

pH Chﬂng{

Rapid SE’rH{na of Parlicles

Caking

Cctkini:fJ is e fosmotion of hord sediment in defiocculoted Suspensions
Due to small particle. Size of <olid particles , they Come very close
Yo each Ofner which leads 10 @ Very hoard cake fowmalion .

Prevention | : By adding flocculating agents which  prevents hard coke
formation by molang  Floceules

(ap Loddnﬂ

(gp locking problem Occurs  when particles of dispersed phose
spreads over the surfae of the bole cp

Prevention | : By using different vehicles contauning sucrose, qlucose
s0rbitl etc.
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(olovr Change

Lignt sensikive colour in Soluent (liquid phase) maybe chongec]
n the presence of light.

Prevention |: (an be prevented by keeping the boMle in a dark

place .

pH Change

E)um'ng Tong S’mmge the acidity o boﬂcl'h.’ of suspension can
be increase of decrease Which leads to the pH change .

Prevention | By adding buffeving agents which helps o maintain

pH of the suspension.

Rapid Se’fm'nﬂ of Paricles

Oue to lmcde paticle size of flocculoted  suspension , the  pasticles
of he Suspension very rapidly selle down ot the bottom of

liqu'd ( continuovs phme)

Prevention |: By adding viscosity enhancing agents rapid  seiing

on be preuenhd ,
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