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Liquids in
liquids

Solubility



Quick revision <{®

* Cohesive & adhesive forces.
 Kinetic energy and velocity of molecules.
* Internal pressure.

* Polar & Non-polar liquids.

* Boiling point (vaporizing point).
* Critical points of liquids.

* Hydrogen & London bonds.

* Ideal & real solutions.



Solubility liquid in liquid

(Miscibility)

Frequently two or more liquids are mixed together in the
preparation of pharmaceutical solutions. For example, alcohol
is added to water to form hydroalcoholic solutions of various
concentrations, volatile oils are mixed with water to form
dilute solutions known as aromatic waters, volatile oils are
added to alcohol to vyield spirits, ether and alcohol are
combined in collodions, and various fixed oils are blended into
lotions, sprays, and medicated oils.



Alcohols + water = hydroalcoholic solutions

Volatile oils + water = dilute solutions (aromatic waters) g;,,
éx&

Aromatic water

Volatile oils + alcohols = spirits

— spirits

Ethers + alcohols = collodions té}
4 collodion

Various of fixed oils are blended into lutions, sprays and medicated oils.

Medicated oil




Liquid-liquid systems may be divided into two
categories according to the solubility of the
substances in one another:

1. Complete miscibility.

2. Partial miscibility.

Factors affecting miscibility
1. Nature of solute & solvent. Like dissolves like

2. Temperature.
3. Pressure.



1. Nature of solute and solvent
(LIKE DISSOLVES LIKE)

Alcohols dissolves in water; both of them are polar. OOO
© Benzene dissolves in Anthracene; both of them are non-polar.  wwacene

benzene

2. Temperature g

TEMPERATURE a SOLUBILITY

3. Pressure

PRESSURE o SOLUBILITY (may be neglected)



Complete miscibility

Is the property of two substances to mix in all proportions (that is, to
fully dissolve in each other at any concentration) forming a
homogenous solution.

For example, water and ethanol are miscible because they mix in all

proprtions. ©

benzene

Alcohols or acetones + non-polar solvents such as benzene or carbon
tetrachloride = complete miscibility.

CI>TCI

Cl Cli

tetrachloromethane



By contrast, substances are said to be immiscible if there are certain
proportions in which the mixture doesn’t form a solution.

For example, oil and water are immiscible.

Partial miscibility

* When certain amount of water and ether or water and phenol are
mixed, two liquid layers are formed and each of them contains some
liquid in the dissolved state.

* Partially miscible liquids are influenced by temperature. In systems
such as phenol and water, the solubilities of the two conjugate phases
increase with temperature, until at critical solution temperature, the
compositions are identical. At this temperature a homogenous
“single-phase” system is formed.



* In some cases, the solubility of some liquid pairs increases as the
temperature decreases. The system exhibits a lower critical
temperature, below which the two liquids are soluble in all

proportions and above which two separate layers formed. Such as
Nicotine and water.



Formative Questions ——

Physical Pharmacy Course )
Lecture { 3) —
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Complete:

1- A saturated sotution
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'y L O
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2- The solubfhty of a drug lnﬂ)o!ar solvent is due in large measure to

‘777,2 poan jf 0 o) \/eﬂ‘ W —

3-dielectric constant of wateris ............ Cg Q...........and of chloroform is

................... 5--.-..-..-”,1.»-”“:.

Tick V of X:

1- Branching of the carbon chain increases the nonpolar effect(p).

2- The U.S. Pharmacopeia and National Formulary list the solubility of
drugs as the number of milliliters of solvent in which 1 gram of solute

will dissolve. (LA



Formative Questions .

Physical Pharmacy Course

Lecture { 3)

Student’s Name.... cedo.g/ie. . 4/03/2023

Complete:

1- A saturated solution
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2- The solubility of a drug in polar solvent is due in large measure to

dza@z,c_aéa@»;pmfemmmtg_,g‘)

3-dielectric constant of water is .......... gs:a.,,...........and of chloroform is

-...-.F:..;-..-.u"..--.-.n..-u

Tick v of X:

1- Branching of the carbon chain increases the nonpolar effect(x).

2- The U.S. Pharmacopeia and National Formulary list the solubility of
drugs as the number of milliliters of solvent in which 1 gram of solute

will dissolve, (L
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Complete:

1- A saturated solution
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2- The solubility of a drug in polar solvent is due in large measure to

darpe_ megsare of. A f Jerence. belww Uue, Lo
poSitive...and .negative Charge...

3-dielectric constant of water is ... %0 .............. and of chloroform is

..................... L S
Tick vV of X:

1- Branching of the carbon chain increases the nonpolar effect(x).

2- The U.5. Pharmacopeia and National Formulary list the solubility ot
drugs as the number of milliliters of solvent in which 1 gram of solute
will dissolve. (\/)
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Complete:

1- A saturated solution
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2- The solubility of a drug in polar solvent is due in large measure to I
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3-dielectric constant of wateris ............- 86 ........... and of chloroform is

............................ 6

Tick \ of X:

1- Branching of the carbon chain increases the nonpolar effect( Q(

2- The U.S. Pharmacopeia and National Formulary list the solubility of

drugs as the number of milliliters of solvent in which 1 gram of solute
will dissclve. {
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Com pleté'

I 4--
- A aturated solution
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2- The soiubmi&of a drug in polar solvent is due in large measure to
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3-dielectric constant of water is ........ B, and of chloroform is

e T

Tick V of X:

d\)\ﬁ,’\g j‘rm‘ ]h}@VTYJO]()(Uj@(— &— do\or _
1- Branf*hmg of e car on cham increases the noniolar effect(X).
GYC@S the. Sdubilit J incfeose

2 T"‘ne U.5. Pharmacopeia and National Formulary list the solubility of
/- drugs as the number of milliliters of solvent in which 1 gram of solute

" will dissolve. (e
“s Slindord {exd books
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Student’s Name.. jallwmacilo e, 4/03/2023

Complete:

1- A saturated solution
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2- The solubility of a drug in polar solvent is due in large measure to

3-dielectric constant of water is Sﬂand of chloroform is

................. 5;.“.-......n-.-.....“.u

Tick V of X:

1- Branching of the carbon chain increases the nonpolar effect(x).

2- The U.S. Pharmacopeia and National Formulary list the solubility of
drugs as the number of milliliters of solvent in which 1 gram of solute
will dissolve, ' (—
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Complete:

1- A saturated solution
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2- The solubility of a drug in polar solvent is due in large measure to

Wowehovge. Ay ?&\th@menﬁ and. Conan ond s et Wee n
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3-dielectric constant of water is . %Dz .............. and of chloroform is

..................... L YT
Tick v of X:
L4

AR

N
2- The U.5. Pharmacopeia and National Formulary list the solubility of

drugs as the number of milliliters of solvent in which 1 gram of solute \//
will dissolve. )

1- Branching of the carbon chain increases the nonpolar effect(\/f

!
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Complete:

1- A saturated solution
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2- The solubility of a drug in polar solvent is due in large measure to
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3-dielectric constant of water is 57:: .......... and of chloroform is

............................. f -;.--.u..u;n..

Tick v of X:

1- Branching of the carbon chain increases the nonpolar effect()Q.

2- The U.S. Pharmacopeia and National Formulary list the solubility of
drugs as the number of milliliters of solvent in which 1 gram of solute

will dissolve, (2
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Complete:

1- A saturated solution
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2- The solubility of a drug in polar solvent is due in large measure to

3-dielectric constant of water is ......... ga .............. and of chloroform is

....................... ; ST I R I E

Tick v of X:
1- Branching of the carbon chain increases the nonpolar effectiy.).
2- The U.S5. Pharmacopeia and National Formulary list the solubility of

drugs as the number of miliiliters of solvent in which 1 gram of solute
will dissolve. (

I ; )
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Complete:

1- A saturated solution

,ga, (hgbqu]Solp\—h@hCohf& hjgj”ﬁ)emq)ﬂj i by,

2- The solubility of a drug in palar solvent is due in large measure to
h esomb;)xzju\{.\i%s}bm ht,.g_..a.ﬂ.s...g_....,.A‘@P@h. -Gk ST VTl ]

3-dielectric constant of water is ............ (S8, S— and of chloroform is
O R csensanmenas
Tick v of X:

1- Branching of the carbon chain increases the nonpolar effect(x ).

2- The U.S. Pharmacopeia and National Formulary list the solubility ot

drugs as the number of milliliters of solvent in which 1 gram of solute
will dissolve. (v
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Physical Pharmacy Course )

Lecture ( 3)

Student’s Name. gs3) 508 5510.4/03/2023

Complete:

1- A saturated solution SC,M»’Q
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2- The solubility of a drug in polar solvent is due in large measure to

3-dielectric constant of water is ... e STTURUR and of chlorofarm is

Tick vV of X:

1- Branching of the carbon chain increases the nonpolar effect()).

2- The U.S. Pharmacopeia and National Formulary list the solubility of
drugs as the number of milliliters of solvent in which 1 gram of solute
will dissolve. (\)
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Lecture ( 3) T
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Complete:

1- A saturated solution
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sol\\vent.

2- The solubility of a drug in polar solvent is due in large measure to
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3-dielectric constant of water is

.................. A

Tick v of X:

............ Zoernn@nd of chloroform is

1- Branching of the carbon chain increases the nonpolar effect()().

2- The U.S. Pharmacopeia and National Formulary list the solubility ot

drugs as the number of milliliters of solvent in which 1 gram of solute
will dissolve. {
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Complete:

1- A saturated solution

2- The solubility of a drug in polar solvent is due in large measure to

- Belapusost fhe. oy [Jof Fhe fRlay =aoll/eht:

3-dielectric constant of water is .............. SC‘D .......... and of chloroform is

....................... L'i/...4

Tick V of X:

1- Branching of the carbon chain increases the nonpolar effect()().

2- The U.5. Pharmacopeia and National Formulary list the solubility of
drugs as the number of milliliters of solvent in which 1 gram of sglute
will dissolve. (



Formative Questions a

Physical Pharmacy Course k/)

Lecture { 3 )

Complete:
1- A saturated solution
Q@mﬂWSo\ub)wjoQfSelwﬂ\”@(W\@f\mumiowe)
2- The solubility of a drug in polar solvent is due in large measure to
' e ..ol o fetm Hj“d” 0 V*JOOMO( O

3-dielectric constant of water is ........... 8 ................ and of chloroform is

LN

Tick vV of X:
1- Branching of the carbon chain increases the nonpolar effect(X).
2- The U.S. Pharmacopeia and National Formulary list the solubility of

drugs as the number of milliliters of solvent in which 1 gram of solute
will dissclve. (¢)
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Physical Pharmacy Course
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Lecture ( 3)

Student’s Name (0483 yu1eThuss 4/03/2023

Complete:

1- A saturated solution
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2- The solubility of a drug in polar solvent is due in large measure to

c!h Qm\e, momefnt

3-dielectric constant of water is ... @Q .............. and of chloroform is

see -..-%u..n..u...............“..

Tick vV of X:

1- Branching of the carbon chain increases the nonpolar effect(”)./ %\

2- The U.S. Pharmacopeia and National Formulary list the solubility ot
drugs as the number of milliliters of solvent in which 1 gram of solute

will dissolve, (e
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Complete:

1- A saturated solution
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2- The solubility of a drug in polar solvent is due in large measure to

3-dielectric constant/sf wateris ........ 29.......;.......‘and of chloroform is

TSSOy
Tick v of )

/]

X
1- Branching of the carbon chain increases the nonpolar effect(\/{ Voo \

2- The U.S. Pharmacopeia and National Formulary list the solubility of
drugs as the number of milliliters of solvent in which 1 gram of solute

will dissolve. , )
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Physical Pharmacy Course )
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Student’s Name...... 0\ e o)\ 4/03/2023

Complete:

1- A saturated solution
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2- The solubility of a drug in polar solvent is due in large measure to

3-dielectric constant of wateris ... 25 ............... and of chloroform is

Tick \ of X

1- Branching of the carbon chain increases the nonpolar effect(X).

2- The U.S. Pharmacopeia and National Formulary list the solubility of
drugs as the number of miliiliters of solvent in which 1 gram of solute

will dissolve. (\/)/
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Complete:

1- A saturated sglution
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2- The solublhty ofa drugin polar solvent i IS due in large measure to

'D’D CHLU QC H Ve Sl mzﬂ‘z‘“

3-dielectric constant of water is gaana of chloroform is

........................ 5”..:..--|.|...n....

Tick v of X:

1- Branching of the carbon chain increases the nonpolar e_ffe__gtx

2- The U.S. Pharmacopesa and National Formulary hst the soiubshty ot
drugs as the number of milliliters of solvent in whibh 1 gram of solute
will dissolve. {
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Complete:

1- A saturated solution
e CoN 100G KL, onegtiaen.. oL Solof @

2- The solubility of a drug in polar solvent is due in large measure to
?@\aﬁf“jap‘f‘h e.8allenk o

3-dielectric constant of water is ............ B, and of chloroform is

ST CN.- W< W

Tick v of X:

1- Branching of the carbon chain increases the nonpolar effect( X).

2- The U.S. Pharmacopeia and National Formulary list the solubility of
drugs as the number of milliliters of solvent in which 1 gram of solute

will dissolve. =8
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Complete:

1- A saturated solution 7
*;;:Jufuatfmnkajacxlu@fﬁfaés%fve Cdﬁmﬁ’fﬂ XJ

cd Solsate. .

2- The solubility of a drug in palar solvent is due in large measure to

Heydiogen Barde "~

3-dielectric constant of water s gm ............... and of chloroform is

Tick ¥ of X; ‘
sofubilify ] pofort

1- Branching of the carbon chain increases the nonpolar effect(X).

2~ The U.S. Pharmacopeia and National Formulary list the solubility of
drugs as the number of milliliters of solvent in which 1 gram of solute

will dissolve, { y}/
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Complete:

1- A saturated solution
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2- The solubility of a drug in polar solvent is due in large measure to
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3-dielectric constant of Wateris oo, and of chloroform is  Pola¥ da

..............................................

Tick  of X:

1- Branching of the carbon chain increases the nonpolar effect(x ).

2- The U.S. Pharmacopeia and National Formulary list the solubility ot
drugs as the number of milliliters of solvent in which 1 gram of solute
will dissolve. ( L~
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Complete:

1- Asaturated solution ;
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2- The solublllw of a drug in polar solvent fs due in Iarge measure 1o

3-dielectric constant of water s %Oﬁ,ana of chloroform is

................................... 'u..u;»-u

Tick v of X:
1- Branching of the carbon chain increases the nonpolar effect(X).

2- The U.S. Pharmacopeia and National Formulary list the solubility of
drugs as the number of milliliters of solvent in which 1 gram of so utf-"/
will dissolve, ()
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Complete:

1- A saturated solution

a%mwa%wgclulm1gasc1u4xmm+ i
m.%.ca\.lsgc..hlfa(...a.g..‘.mt(.C..h.,.ﬁ.c...(urjﬁ..C.'i..S...‘f..f\.....‘!...S...CQ:PC«.IQ[‘.C..QQ,‘Q(.}.T e L VWY

NaSeduwtedes Scludich na prore e (Lfe @ he dite (Ve e eyivey
temperetur

2- The solubility of a drug in polar solvent is due in large measure to
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3-dielectric constant of water is cosinnnenndonn. AN OF chloroform is PAer Substen ce
................................... Y, ‘

Tick v of X:

1- Branching of the carbon chain increases the nonpolar effect(y).

2- The U.S. Pharmacopeia and National Formulary list the solubility of
drugs as the number of milliliters of solvent in which 1 gram of solute /f’
will dissolve. {



