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Liquid pharmaceutical compounds

Is made up of a dispersion medium (liquid vehicle), in
which all medicinal substances are found.

The dispersed phase can be made up of:

• gases, 
• liquids or
• solids.



Based on the way they are made, solutions 
can be obtained :
☞ preparation
☞ extraction
Depending on the size of the particles in the 

dispersed phase:

�molecular dispersions  (molecular solutions, true solutions) 

�colloidal dispersions (micellar solutions; pseudo solutions)

�mechanical dispersions (macromolecular solutions)



Depending on the state of matter the dispersed 
phase is in, we have :

emulsions 
liquid in liquid dispersions, with particles

suspensions 
solid/liquid dispersions, with particles greater than 100μm

mixtures
forms with complex compositions, suspensoid or colloidal.



Depending on the solvent composition, liquid
medicinal forms are classified as:

☞aqueous solutions; 
☞alcoholic solutions; 
☞hydroalcoolique solutions; 
☞oily solutions; 
☞glycerinated solutions; 
☞glycerinated hydro-alcoholic solutions; 
☞ether or ether alcohol solutions; 
☞aqueous organic solvent solutions 



Depending on the location of use, they can be:

- for internal use,
- for external use.

depending on the organ or organ system that are
affected, liquid medicinal forms are:

- ophthalmic solution
- nasal solution
- gargling solution



- oral douche
- smearing solution (badigeonner) 
- cataplasm/ poultice
- sprays
- rubs
- lemonade
- enema
- potions
- lotions
- mixtures
- douches and medicine baths

Oral douche (Heiland) 
Used for tooth and gum care 

for carnivores



Vetisept (Albrecht)
Contains: iodine compound

Use: iodine rub 

Leoreilles (Leo)
Canine ear spray solution



Algyval (Sepval-Sogeval) antalgic rub
Contains: Arachis hypogea extract,  excipient at 
100 ml. 

Oral hygiene potion– Antirobe
Contains: clindamycin25ml and an 

excipient. 



Solipat (TVM)  Hardening lotion 
for dog's pads

Contains: trichloroacetic acid 3%,
trichloroacetic acid 2ml, formaldehyde 3
ml, Cewntella asiatica extract 3 ml şi Aloe
vera 0,1 ml, excipient at 100 ml

Fucidine C external use mix
(Leo) oily mix

Contains: Framycetin sulfate 500mg,
diethanolamine fusidate 500mg, nistatin 10
million U.I., prednisolone 250mg,sesame oil
100g.



Concentration 

The amount of dissolved substance contained in an 
amount of solution or solvent.
Solution concentrations can be expressed based on:
- units of mass
- units of volume.



Based on the Romanian Pharmacopoeia concentrations are 
expressed in:

% g/g 
Grams of substance in 100 g of end product

% v/v
Volume in ml contained in 100 ml of end product

% g/v 
Volume in grams contained in 100 ml of end product

Also known:
% v/g
Volume in ml in 100 g of end product

Maximum solubility
Expressed in parts



Advantages and disadvantages



Advantages: 
- Medicine distribution is perfectly homogenous;

- Most adequate form for absorption in the body ;

- Allow for exact doses of active compounds to be used;

- By preparing different dilutions we can ensure adaptive 
posology;

- The irritant potential of certain solid medicines that 
can cause digestive system irritation are reduced   
(pills, boluses etc.);

- The irritant action of medicines in this form can be 
reduced by dilution;



- ensures maximum bioavailability;

- for internal use, there are few processes that decrease
absorption;

- solutions for internal use act faster than other forms
administered this way;

- external use solutions can uniformly distribute the
medicinal compound;

- it is the form most suited for eutectic substances and
hygroscopic substances (that are not easily maintained
as solids);

- can be easily dyed, sweetened or have aromas added.



Disadvantages

- Reduced stability, due to the solvent (usually water).

- Many reactions can take place between the components
of a solution, incompatibilities are more common than in
other forms.

- Large volume, due to solvent volume, thus making
packaging, storage and transportation difficult.



Medicinal solution components



Active substances 

Are usually the dispersed phase of a solution and most of 
them are solid. 
Solubility depends on the chemical properties of the 
dissolved substance and the solvent: 
- Hydrophilic substances are dissolved in  polar solvents,  
- Hydrophobic substances , in nonpolar solvents.

Solubility can be expressed:

- quantitatively
-by using certain terms and expressions



The chemical makeup of compounds can give ideas on
solubility:

☞Mineral and organic salts are usually soluble in water
and insoluble in hydrocarbons, oils, chloroform, diethyl
ether;

☞Aromatic derivatives, phenols, hydrocarbons, volatile
oils and organic acids are soluble in chloroform şi
ether, but are insoluble in water.



Solvents

Represent:
The dispersing phase or the vehicle.

They are classified as:
- polar
- nonpolar.



Polar substances

Are individual or groups of atoms That have
potential differences between molecules and
that are dissolved by polar solvents.



Nonpolar substances

Are atoms and groups of atoms that do not
possess reciprocally balancing forces and are
dissolved by nonpolar solvents.



Depending on how they react with the acids or
bases that they dissolve, solvents can be:

- inert solvents ( aprotic); 
- proteolytic solvents(protic);
- protogenic solvents  (acids);
- protophilic solvent (bases);
- amphiprotic solvents.



Solvents should have the following characteristics:

☞Must have  good dissolving or extractive action;
☞The dissolving action must be selective;
☞Must be colorless;
☞Should be neutral and anhydrous;
☞Must be stable and not react with the substances that 

are dissolved or extracted;
☞Must not be toxic or flammable;
☞Must be cheap and easily preserved;
☞Must be retrievable;
☞Must ensure good preservation of active compounds.



Lloyd splits pharmaceutical solvents into  three classes: 

Class I:
water, glycerin, ethyl alcohol, methyl alcohol; 

Clasa  II:
acetone, chloroform, amyl alcohol,  acetic acid,  acetic 
ether, ether;

Clasa  III: 
Benzene , carbon disulfide, gasoline, turpentine oil, parafin.



Most commonly used solvents are:

Water does not dissolve:
resins, alkaloids, oils, fats, hydrocarbons.

Water dissolves:
Substances with polar groups, the solutions that they form
having a greater capacity as a solvent than pure water (ex.
acids, sugars, mineral salts).



Demineralised water
- is obtained by purification with ion exchangers or electro
osmotic cells.

Drinking water
- is not used in solution preparation due to the content of
salts, insoluble impurities and microorganisms.

Aromatic waters
- are prepared by distilling water with plants with volatile
oils or by dissolving these oils in water.



Ethyl alcohol  (Ethanol: C2H5OH)

Very commonly used as:
- 95c (v/v) or 94,9° (g/g) = oficinal alcohol,
- 70c (v/v) or 62,4° (g/g) = diluted alcohol).

Alcohol can mix in any proportion with:
water, acetone, chloroform, glycerine.

Alcohol is incompatible with:
Nitric acid, gums, potassium permanganate, etc.



Advantages:

☞Evaporates easily;
☞Good antiseptic;
☞ Inhibits enzyme activation;
☞Does not influence hydrolysis;
☞Precipitates albuminoid matter and helps in it’s removal;
☞Dissolves alkaloids and resins (that water doesn’t 

dissolve).



Disadvantages:

☞ Is flammable;
☞Has pharmacodynamic activity;
☞Adds smell to extractive solutions;
☞Has a weaker penetrative power for cellular

membranes than water.



Medicinal wine
has similar properties to water. It must have an alcohol
content of 10-16%, percentages smaller than 9% resulting
in acetic fermentation.

Vinegar (CH3COOH)
has similar characteristics to wine, the alcohol in the wine
was transformed into acetic acid.



Glycerine (glycerolum;1,2,3-Propanetriol, C3H8O3)
- is a clear liquid, without color, consistency of syrup,

hygroscopic, without smell, with a sweet taste.

Is incompatible with oxidants, nitric acid, permanganates,
peroxydes.
Does not mix with lanolin and vaseline.

External role - cutaneous protector, antiphlogistic
substance, used usually in lotions, ointments, pastes; is a
laxative when used as an enema or supository.
Internal role: has a laxative action.



Isopropyl alcohol(CH3CH-OHCH3)
can mix with water, ether, chloroform and it is a solvent
for creosote. It is used as a disinfectant for skin, syringes
and needles, as well as in lotions and liniments for hair and
scalp.



Liquid polyethylene glycol (PEG)
Are condensation polymers of ethylene oxide with water.
PEG is soluble in: water, alcohol, acetone şi glycerin,
practically insoluble in: ether, fats, oils şi liquid parafină.

Are incompatible with:
aminophenazone, phenols, creosote, iodides, silver salts,
tannins, thio derivatives, thymol etc.



Propylene glycol
(propylenglicolum: CH3CHOH-CH2OH)
is a clear liquid, without color, viscous, without smell, with
a weak taste similar to glycerin.
Can mix with water, acetone, chloroform, soluble 1:6 in
ether, does not mix with oils.



Triethanolamine (N(CH2CH2OH)3)
- yellowish liquid, viscous, hygroscopic, with a weak

ammonia smell, results in alkaline solutions, is
photosensitive. Mixes with water and alcohol.

Ethyl acetate (CH3COOC2H5)
- transparent, colorless, with a characteristic smell.

Dissolves in water 1:10 and mixes with alcohol, acetone,
chloroform, fixed and volatile liquids.



Vegetal oils
- are used in liquid forms

Sunflower seed oil (Oleum Helianthi)
- contains glycerides of the following acids: linoleic, oleic,

palmitic, stearic, waxes etc. For eye medication and
injectable medication Helianthi neutralisatum oil will be
used.



Acetone ((CH3)2CO)
Is a volatile liquid, flammable, transparent, with a
characteristic smell, requires attention when handling.
Mixes with water, alcohol, chloroform, ether and some
volatile oils.
Mixes with water (10%), dissolves water (2%).

Monoethanolamine (HOCH2CH2-NH2)
Clear liquid, colorless, moderately viscous,
photosensitive. Mixes with water, alcohol, acetone,
glycerin, chloroform.
Dissolves fixed and essential oils , fats. Can combine with
ether, fixed oils and hexane.



Peanut oil
extracted from Arachis hypogea grains, is used both

externally and internally.

Olive oil
extracted from the pericarp of olives and is excellent

used in injectable solutions

Bitter almond oil
extracted from Amygdalus communis seeds.

Mineral oil
made up of saturated hydrocarbon mixes extracted

usually from crude oil, that have a high chemical
stability.



Preparation solutions

The preparation phases are:
» dissolution;
» solubilization;
» filtration.



Dissolution:
A process by which one or more soluble substances are
homogeneously dispersed to molecular or ionic size in a
solvent. The resulting homogeneous liquid is called:
solution.

Aspects that influence dissolution:
• particle size and shape;
• ratio: amount of dissolved substance/solvent diffusion;
• temperature and pressure;
• addition of other substances and pH;
• addition of a second solvent;
• manufacturing technique.



Solubilization:
preparation of solutions with hardly soluble or insoluble

substances, which consists in the molecular dispersion
of these substances with the help of solubilizing agents.



Solubilization methods are:
• substance solubilization, creating: salts, complexes

and molecular bonds;
• incorporating the highly soluble substance into the

micelle of an amphiphilic substance (solubilization
with surfactants);

• solubilization of the substance by modifying the
solvent.



Medicinal solutions vial
packaging - Romvac Bucharest

Solutions packaged in ampoule type 
vials



Colloidal solutions



Are ultra micro heterogeneous dispersed systems, having
particles with a size between 1-100μm.
From a pharmaceutical point of view, most important are

the colloidal dispersions of solid in liquid.
Inorganic or organic substances can be found in colloidal

dispersions.
Dispersion agents and emulsifiers are classified into:
☞ anion-active colloids
☞ cation-active colloids
☞ ionogenic inactive colloids
☞ lyophobic colloids
☞ lyophilic colloids
☞ molecular colloids
☞ micellar colloids



Lyophobic colloids (corpuscular):

• particles of substances insoluble in the dispersing
(dispersed) phase, consisting of a set of atoms or
neutral molecules, that present no affinity to the
dispersion medium.



Lyophilic colloids (mucilages):

• inorganic or organic substances with a molecular mass
greater than 10 4, composed of a linear, filiform
structure and whose aqueous solutions are called
mucilages.



Preparation of mucilages:
• the natural, semi-synthetic or synthetic

macromolecular compounds are soaked and dissolved
in water.

Mucilage:
• aqueous solution with lyophilic colloid concentrations of 

0.5% to 1-2%.



Mechanical dispersions



Suspensions:
Liquid pharmaceutical preparations, consisting of two or

more insoluble active ingredients, suspended in a liquid
dispersion medium and intended for internal or external
use.

Suspensions are heterogeneous systems made of two
phases:
- the dispersed phase and
- dispersion medium



Homogeneity is achieved with dispersing agents:
• viscosity enhancing agents;
• substances that form a film around the dispersed

particles;
• peptizers.



The Romanian Pharmacopeia Ed. X gives details
when preparing:

Ophthalmic suspensions:
• to correspond to the general monographs "Oculo

guttae";
Injectable suspensions:
• to correspond to the general monographs

"Injectabilia";
Suspensions applied on wounds or burns:
• to ensure stability and to avoid subsequent

microorganism contamination.



Suspension quality control:

- must be fluid 
- opaque
- homogeneous after stirring
- the color
- the taste
- odor must be characteristic to its components (F.R. X)



Emulsions



Definition:
Liquid preparations, more or less viscous, consisting of a
dispersed system that is made of two liquid phases,
heterogeneous and immiscible, created with the help of
emulsifiers and intended for internal or external use.

Emulsions may be:
• liquid
• soft
• semisolid



An emulsion has many components:

☞ internal phase (dispersed phase)

☞external phase (dispersing phase, dispersion
medium, continuous phase)

☞emulsifier (emulsifying agent)



Based on how they work, emulsifiers can be:
☞emulsifiers per se (true)
☞secondary emulsifiers (pseudo-emulsifiers)



Depending on the type of emulsifier:

• hydrophilic emulsifiers U / A;

• lipophilic emulsifiers A / U;

Depending on how they are used:

• emulsifiers for internal use;

• emulsifiers for external use;

• parenteral emulsifiers; 

Depending on the electrical loads:

• anionactive emulsifiers;

• cationic emulsifiers;



The action of the emulsifiers is carried out by:

• reducing interfacial tension (facilitating dispersion);

• formation of a layer around the particles (inhibits the

tendency of the small particles to merge);

• giving an electrical charge on the dispersed particles;

• increasing the viscosity of the environment.



Classic emulsions manufacturing:

☞Dry gum method (continental method)

☞Wet gum method (english method)

☞Common solvent method

Other methods of manufacturing:
- vial method,

- mayonnaise method,

- syringe method,

- ultrasonic emulsion, etc.



• Emulsions appear as milky and homogeneous.

• The components have a characteristic color, smell

and taste.

• Diluted with the external phase, in a ratio of 1:10, the

emulsions should remain homogeneous (examined in

4.5 x magnifying glass) (F.R. X).



Equipment used in industry:

- emulsifying machines (used to obtain a gross dispersion);

- homogenizing machines (used to obtain a fine dispersion).



Due to improper emulsification, or due to external factors,

the following changes may occur:

• Emulsion separation occurs due to tendency of

dispersed phase separation on the surface of the

emulsion, because of low density dispersed particles.

• Emulsion segmentation occurs when the particles of

each phase combine and the liquid will contain two

distinct layers. This process is irreversible;

• Emulsion phase reversal: pharmacists sometimes

prescribe medicinal substances that can transform the

type of emulsion.



Requirements for a stable emulsion:

- the dispersed phase must have an advanced dispersion

degree;

- the difference in density between the internal and external

phase should be as low as possible;

- the dispersing phase must have a high viscosity;

- the ratio between the two phases must be 50:50, possibly

40:60;

- an appropriate emulsifier (nature and properties);

- an appropriate quantity of emulsifier;

- temperature, pH, electrolytes, action of microorganisms

are all important factors.



Emulsion quality control

The emulsion type can be determined by:

• dilution technique- emulsion is diluted without separating into

the two phases, with the liquid constituting the external phase

(O/ W emulsions with water, and W / O emulsions with oil);

• coloring technique - for the O / W emulsions the external

phase is colored blue when using the hydrophilic methyl dye

blue; for A / U emulsions the dispersion medium is colored

with Sudan III (lipophilic dye);

• electrical conductivity technique - by passing an alternating

current through the emulsion, the indicator needle of the

milliampere metre is diverted only in the case of O / W type

emulsions.



Preservation

• Emulsions are heterogeneous dispersed systems with

limited stability.

• The instability of these pharmaceutical forms manifest

by emulsion separation, sedimentation,

demulsification or phase reversal.

• Emulsions are dispensed in bottles with a higher

capacity than the content, in order to be possible to

stir it.



Thanks for yours’ attention!


