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Ointments

Semi-solid pharmaceutical substances for skin or

mucosal application, for therapeutic use or

protection; they are made out of excipients, that

can incorporate the active ingredients.

Emplasters

Plastic compounds, initially solid, that soften at

body temperature and adhere to the epidermis.

These are used for external application.

Application is done directly to skin, as it is or,

after heating slightly.



Ointments classification

• based on a wide range of criteria, some based

on the dermatological and pharmaceutical

characteristics, some based on technological

considerations.

• dermatologists classify ointments by

therapeutic activity, application location and by

penetrative capacity.



By therapeutic action: 
✔ covering - forms a protective film or pellicle ;

✔ coolant- these often contain diluted alcohol or

water, often being hydrophilic that generate a

cool sensation when evaporating off the skin;

✔ epithelizing- is applied on wounded skin, helping

with the proliferation of healthy tissue;

✔ revulsive - cause local hyperemia & vasodilation;

✔ with antiphlogistic and decongesting activity -

local decongestive and anti inflammatory effect

✔ anti-acne and anti-seborrheic - combat skin

based bacteria and fungus;

✔ Siccative - dry tissues, usually used in

eczematous states



By location of use:
✔dermic ointments;

✔ophthalmic ointments;

✔nasal ointments;

✔anal ointments;

✔vaginal ointments, 

✔mammary ointments etc.

By penetrative capacity: 
✔Epidermic - acts on the surface of the skin, has

low penetration and a local effect;

✔Endodermic - compounds that are partially

absorbed. Act as an emollient or a local irritant.

✔Diadermic - can transport active substances to

deep levels, application of such compounds can

be considered per cutaneous administration



By dispersion method and production 

method:
✔ointment solutions - made up of dispersed

molecules of medicinal substances in the

ointment base ;

✔Ointment suspensions - the dispersed phase is

made up of insoluble powders.

An ointment with more than 25% powder in its

mass is called a paste ;

✔ung. emulsions- made up of two phases that

cannot mix: a watery phase and an oily one,

that can make up both types of emulsions. An

ointment with a watery phase greater than 10%

is called a cream.



By colloidal and chemical properties:

✔hydrogels;

✔ lipogels;

✔hydrocarbon gel;

✔polyethylene glycol gels;

✔silicolgels.



In order to fulfill therapeutic demands,

ointments and excipients must fulfill the

following conditions:

✔ must not present sensitizing activity on

normal skin and not cause dehydration;

✔ must have an affinity for sin fats;

✔ must have a pH between 4.5 and 6.5 so as

not to alter the acidic pH of the skin;

✔ must be chemically inert and not react with

the active components that it is associated

with;



✔must be easily applied, must soften at body

temp, without dripping;

✔must permit the inclusion of active

compounds and affix water;

✔must have good physical and chemical

stability to the action of air and light;

✔must be economical.



Bases used for the preparation of 

ointments

The most commonly used method of

classification of ointment bases is by hydrophilic:

• liposoluble bases (hydrophobic);

• hydrosoluble bases (hydrophilic).

Liposoluble bases (hydrophobic)
are represented by: plant and animal fats,

hydrocarbs and may also contain emulsifiers.



Bases obtained from animals

Adeps suillus (axunge) - pork fat obtained from the

adipose tissue of swine, contains acid glycerides:

myristic, stearic, palmitic, oleic, linoleic.

White and yellow beeswax - obtained by melting

honeycomb drained of honey in hot water.

Cetaceum (spermaceti) is obtained from the fatty

substances found in the cranial cavity of the

Physeter macrocephalus whale.

It appears as a pearly white, waxy, translucent

solid, transparent in a thin layer.



Does not leave fatty stains on paper.

Stearin (acidum stearicum), is a mix of fatty acids

(stearic acid, palmitic acid , oleic acid , etc.),

appears as a white crystalline mass, oily, with a

characteristic smell.

Bases made from plant matter

-most commonly used ones are: oil from

sunflower seeds, olives, sesame, pumpkin

seeds, peanuts, almonds, ricin, peach pits, corn,

flax seed etc.

Another excipient for ointments, used commonly

in suppositories, is cocoa butter (butyrum

cacao), obtained by hot press from husked and

torrefied T. cacao seeds.



Hydrocarbons

Vaseline is a mix of saturated hydrocarbons

obtained by purification and bleaching of crude

oil refining residues, resulting in raw vaseline.

Is a soft, yellowish-white mass, homogenous,

oily, transparent in a thin layer.

! It’s incompatible with balms and tars.

Does not have an affinity towards the epidermis.



• Vaseline is not recommended when treating eczema,

due to the fact that it prevents wound drainage and

scab detachment.

• Obstructs pores, inhibits skin respiration and may

cause heat accumulation.

• Pore obstruction indirectly increases the risk of

infection and discharge.

• Vaseline can dissolve camphor, menthol and, when

associated hydrogenated fats, it is a good anhydrous

excipient for antibiotics.

• Liquid paraffin - a mix of liquid saturated

hydrocarbons, obtained from crude oil distillation.

• Colorless oily liquid, without taste or smell, with a

boiling point above 360C.



Solid paraffin a mix of saturated solid

hydrocarbons.

• It is a white, solid, unctuous mass, with a

microcrystalline structure, with a boiling point

between 50-57 0C. In concentrations greater

than 2-5%, it increases the ointment base

consistency.

• Ceresin (mineral wax) is a paraffin derived from

ozokerite (complex hydrocarbons) by a

purifying process.

• Ointment bases made from hydrocarbons are

recommended for protective use, resulting in

ointments with low penetration.



Bases for emulsion ointments

• Are made up of bases that have a watery phase

and a fatty phase, to which are added one or

more emulsifiers.

• Depending on the emulsifier type we can

differentiate W/O or O/W emulsion bases.

• Advantages - improves skin penetration of

medicinal compounds, allowing for good

therapeutic action. Therefore, they are often

used for deep penetrating ointments.



W/O type emulsion bases

• Contain water or an aqueous solution as an

internal phase sealed within a layer of fat.

• Lanolin (adeps lanae anhydricus) - extracted

and purified lipids found in sheeps wool. It is

used both in hydrous and anhydrous form.

• Weak skin absorption, but better than vaseline

• Due to increased viscosity it is difficult to

spread it on the skin, so it is usually

associated with fatty oils or paraffin to

increase adhesiveness.



• Wool alcohols - obtained by saponifying

lanolin with alcoholes, followed by separating

and purifying the fraction that contains

cholesterols and other alcohols.

• Appears similar to wax, yellow to brown-

yellow in color with a subtle characteristic

smell.

• If 5% wool alcohol is added to vaseline, it’s

ability to incorporate water triples.

• The first product made was eucerin.

• Eucerin, is a vaseline and cholesterol mix of 1-

5%. Eucerin emulsifies up to 200% water,

making W/O emulsion types.



• Arlacel, partial esters of fatty acids with

sorbitans.

• Is a non ionogenic emulsifier, that, in

association with fatty ointment bases, result in

W/O emulsions, for external use.

• Often used in proportions of 5-10%, in different

ointment bases, to increase water incorporation

capacity.

• Cholesterol (cholesterin), W/O type emulsifier,

that increases, by associating with ointment

bases (1-5% proportion), their ability to

emulsify water.

• It has a white or yellowish crystalline aspect,

pearlescent, without taste or smell.



O/W type emulsion bases

• O/W emulsions have an external base made up of water

or a watery solution and an internal dispersed phase

made up of fats.

• They can emulsify the skin fat film, pass through it,

thus reaching deeper layers of tissue.

• Are usually used for wide surfaces, because they don’t

block skin pores, allow normal exchanges, release the

medicinal compounds quickly and completely, and they

are easily washable.

• Fatty bases are normally used for preparation (vaseline,

plant oils, paraffin, superior fatty alcohols, wax,

cetaceum etc) to which water or watery solutions are

added (watery phase) as well as ionogenic and non

ionogenic O/W type emulsifiers.



• Ionogenic emulsifiers - commonly used:

alkaline soaps, triethanolamine soaps, sodium

salts of superior fatty acids esters with

sulfuric acid.

• Non Ionogenic emulsifiers

• Increasing use in current practice. These

belong to the ester-ethers group of higher fatty

acids with alcohols and polyoxyethylene

glycols and higher fatty acids having

hydrophilic groups.



Hydrosoluble bases (hydrophilic)

• This category contains excipients that mix with
water or dissolve in water, forming colloidal
gells.

• Ointment bases with macrogols (polyethylene
glycol-PEG, carbowax) - are ethylene oxide
condensation polymers.

• PEG ointment bases - have a similar aspect to
vaseline, present a characteristic gloss ,are
hydrophilic, have a good spreading capacity,
are adherent,do not block pores, leading to
their massive use in dermatology, unlike fats.

• Their greatest advantage is that they are
physiologically inert.



• Hydrogel ointment bases - are colloidal

macromolecules that have the capacity to

inflate in the presence of water, forming

hydrogels made of a matrix in which secondary

valence forces act (retaining water through

sorption).

• Organic hydrogel ointment bases -

macromolecules that, by origin, can be: natural

(starch, alginates, pectins, carrageenan),

semisynthetic (cellulose derivatives, methyl-

cellulose, carboxymethyl-cellulose) and

synthetic (polyvinyl-alcohol, polyvinyl-

pyrrolidone).



Ointment manufacturing

Work stages: 

• Preparing the ointment base, 

• Medicinal compound dispersal,

• Homogenization, 

• Quality control, 

• Packaging.

Sterility is compulsory in ophthalmic

ointments, for wound application and

ointments with antibiotics.



Equipment used

• In the pharmacy simple tools are used:

• Ointment plates, made from glass, porcelain,

metal are used for the preparation of small

amounts.

• Mortars are commonly used, usually deep, with

a glossy interior.

• Equipment used in industry and large

pharmacies:

• Mechanical mortar and pestle

• Roller mills are often used, they ensure

increased efficiency, good homogenization of

ointments, are quiet and can produce large

amounts of ointments with minimal losses.



Ointment quality control

• ointments act as plastic gels that fulfill the

following quality conditions:

• to maintain its semi-solid consistency and to

soften at body temperature without adhering

to the skin or dripping;

• to be homogenous: this is a mandatory

condition required by all pharmacopoeias.

Regarding appearance, ointments examined

with a 4.5x magnifying glass, should have a

homogeneous composition, without clusters

of particles.



• Preferably the pH for ointments is close to

skin pH (4.5-6.5).

• pH measuring is carried out using 5 or 10 g of

ointment on which 20-30 ml of distilled water

is added, heated to 80 C, stirred vigorously for

1 minute, after which it is cooled and filtered.

• The pH is then measured from that filtered

part.

• In standardized preparations, the weight

variations should not exceed 5% for packages

up to 25g.



Ointment packaging

• Glass or porcelain packages make very good

packages but are not used being brittle,

allowing the influence of environmental factors

(air, radiation, heat, etc.) and contamination.

• Plastic packaging is lightweight, inexpensive,

but the wall of these containers can allow

exchanges with the environment.

• Metal packages, especially flexible metal tubes

(usually made of tin or aluminum, coated with

St, Al, plastic, silicones, etc.), polished with

insulating varnish, are the most efficient and

suitable materials for packing ointments.





Different types of rubberized emplasters

1 - Leukoplast, rubber coated,

2 - Nylexoplast, paper coated (Igelit),

3 - Model Leukosilk, silk coated.



Waxes
Pharmaceutical substances with a composition

similar to ointments, containing in addition

ingredients that raise the melting point (wax

usually associated with stearine, cetaceum,

paraffin, vaseline and rarely cocoa butter)

Pastes

Pharmaceutical substances of increased

consistency due to a higher content of fine

powders, (between 25-50%), usually dispersed as

a suspension.



Soaps (Sapones)

• made from alkaline salts of higher fatty acids

(stearic, palmitic, oleic) as well as fatty acids

from flax oil (linoleic, linolenic, arachidonic)

• soaps are just excipients for the preparation of

external use medicinal compounds

Exemples:

- potassium soap (Sapo kalinus),

- lysoform (Solutio formaldehydi saponata),

- lysol (Cresolum saponatum),

- soap alcohol (Spiritus saponatus),

- medicinal soap (Sapo medicinalis)



For 

internal use:

Electuaries
Are pasty masses (for a.u.v.),
administered internally for
local (stomatitis, pharyngitis)
or general (anti-infectious,
anti-parasitic) treatments.

Flubenol – oral paste

Phosphaluvet (Boehringer Ingelheim)

oral gel



Dermato - cosmetic and protective 
ointments 



• cosmetic product - any substance or
compound intended to be applied on skin, hair,
teeth and mouth mucosa, for the purpose of
washing, protecting, nourishing and
maintaining, or to correct body odors.

• dermato-cosmetic products should have an
acidity close to that of the skin, a good skin
affinity and, if necessary, absorb in the layers
of the skin.



The pH of the products must combat

alkalinization, regenerating the physiological pH

(4.5-6.5 depending on the species).

The physico-chemical structure of the

compounds must be close to the colloidal

structure of the skin. In general, animals,

depending on metabolism, have the same skin

types as human subjects.



Pomade

ointments of semi-solid consistency, that soften
when rubbed on the skin, forming a superficial
fat film

Creams

ointments similar to sour cream with a high
water content, being used more in cosmetics to
correct some skin deficiencies.

Gelatins

contain mainly gelatin and glycerin, applied to
the skin create a soft film, applied on the
mucosa act as a lubricant.



Sedorectal (Rhone-Merieux) pomade

Fucidine (Leo) pomade 



Suppositories (Suppositoria)



Pharmaceutical compounds, initially solid,

obtained from one or more active ingredients,

mixed in with an excipient, intended for rectal,

vaginal, uterine use, where the active ingredient

is melted and released.

By use:

- rectal
- vaginal
- uterine



• Galenus (131-200 e.n) introduces new soap-

based suppositories.

• Le Megry explained the term suppository:

supposition = to substitute, to replace - word

appeared due to the tendency to replace

douches with a solid form.

• In 1780 the pharmacist called Baume

introduced cocoa butter as an excipient.



The excipients used in the preparation of

suppositories must meet several conditions:

- be pharmaco-dynamically inert;

- be compatible with other associated drugs;

- possess chemical inertia and physical stability;

- have the ability to incorporate aqueous

solutions;



- to allow proper release and resorbtion of the

incorporated active ingredients;

- be easy to store and not to be easily

damaged;

- have a melting point close to body

temperature and an optimum range between

melting point and freezing point.

- possess plasticity and elasticity in order to be

moulded, pressed or casted;



Excipients for suppositories can be classified

into: liposoluble and water-soluble excipients.

Liposoluble excipients

Cocoa butter it’s the go to excipient, often used in

suppositories manufacturing.

Hydrogenated peanut oil it’s a white, colorless

mass, with a melting point of 34-35 ° C and a

solidifies at 26 ° C.

Witespol mass - fat mass obtained by partial

synthesis.

Estarium mass consists of saturated fatty acids

glycerides (from C12 to C18) lacking low

molecular weight fatty acids or unsaturated fatty

acids.



Different types of suppositoies mass:

Mass A - used for suppositories and ovules with

local action

Mass B - used for products that raise the melting

point (powders)

Mass C - used for substances that lower the

melting point

Mass D - used for correcting the melting point of

suppositories mass

Mass E - used to incorporate aqueous liquids

forming emulsions



Water-soluble excipients

Gelatinous mass

The dissolution time is imposed by:

- proportion of mixture,

- jellifying power of gelatin,

- humidity and

- the presence of substances that can react

with gelatin

Glycerin and stearin mass

- prepared through glycerin saponification

(88g) with anhydrous sodium carbonate (2g)

and stearin (10g), the product of this mix

becoming glycerin suppositories.



Suppositories manufacturing

The main procedures are:

•manual modeling (cold manufacturing);

•manufacturing of suppositories by  pressure 

molding;

•molten mass casting into metallic forms.

Manual molding

-is the oldest method and was used to obtain cocoa 

butter suppositories.

-The obtaining steps are:

✔preparation of active ingredient + cocoa butter;

✔mixing  the components thus obtaining the 

suppositories mass

✔division into suppositories.



Advantages

• do not require sophisticated equipment;

• ensure a more regular shape and size

compared to the hand made ones;

• when press manufacturing, the possibility of

insoluble substances sedimentation at the

tip of the suppositories is removed, even if

the process is inferior to the casting

operation.



Disadvantages

• the possibility of mixing air into the mass of

suppositories, thus favoring oxidations;

• dispersion of the active ingredient is weaker

compared to hot-casted suppositories;

• through this process, no suppositories can be

obtained in melted form;

• production of suppositories by pressure

molding is made difficult by high temps,

which can result in suppository deformation

• losses of up to 5% can be encountered.



Molten mass casting into metallic forms

• is the most modern and widespread method,

which can be applied, both in the case of

water-soluble and fat-soluble bases.

• the process is based on molten mixtures hot

casting of the active ingredient and mass of

suppositories into metallic forms, which are

then cooled.



Industrial manufacturing

• The steps of industrial manufacturing of

suppositories done by hot molding or

casting are:

• preparing the mass of suppositories,

• mold casting,

• cooling and packing.

Separate machines are used for every different

step.



Suppository packaging

Polyethylene packaging

Industrial packaging of 

suppositories



Manufacturing flaws

• due to the use of molds with corroded surfaces

or due to a sudden or strong cooling.

• water from the environment or from the

composition of suppositories can cause

important changes:

✔ lowering the melting point of some bases;

✔accelerating oxidation processes;

✔evaporation of water can lead to crystallization

of substances and increases surface

roughness;

✔microorganism development (molds);

✔ favoring chemical reactions and some

incompatibilities.



Special suppositories



o Coated suppositories

o Layered suppositories

o Freeze-dried suppositories

Manufacturing defects:

lowering the melting point of some bases;

accelerating oxidation processes;

water evaporation can lead to crystallization

of substances and increases surface

roughness

Microorganism development;

favouring chemical reactions and some

incompatibilities.



Other categories

of gelatinous compounds



Rectal gelatin capsules

Conical shaped elastic compounds with the

length of 2-3 cm and the diameter of the base of

1 cm having a gelatinous coating, inside which

soft liquids or mixtures that do not dissolve the

gelatin are introduced.



Rectiols

- plastic tubes similar to those of ointment, hot

sealed or hermetically sealed.

Vaginal suppositories

- have an ovoid or spherical shape, of semi

soft consistency.

Vaginal capsules

- soft gelatin capsules, filled with oily solutions

or suspensions.



Thanks for your attention!


