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Tablets are solid pharmaceutical compounds
obtained by applying pressure to medicinal
substance, that can also contain adjuvants.

• tabulettae, tabula - tabuletta = tablet, placard

• compresii comprimo – comprimare =  to compress).

• pastillus = pill

“powder compression” belongs to W. Brockedon (1843),
but the first to condition pill use was american
pharmacist Thomas Dunton, 1876.



Tablet classification

By therapeutic goal:

• peroral
• oral (bucal)
• vaginal  (gynecological)
• parenteral (microtablets)
• effervescent



Advantages:

• convenient and efficient administration;

• High compound stability in pill form;

• Can also be coated in sugar and other substances;

• Are absorbed slower than powders, but they fulfil
therapeutic needs;

• Smaller surface area means less exposure( to air,
moisture, dust, light etc.).



Disadvantages

• Problems administering and swallowing for small
animals. May also lead to blocked airways ;

• Pill preparation requires special equipment and
substance preparation must be done beforehand;

• Absorption speed is slower and depends on the
dissolution and disaggregation of the compounds.



Compulsory conditions that 
pills must fulfill

• be physically, chemically, microbiologically stable;
• Must dissolve or disaggregate after administering at

the necessary rate;
• Must contain the prescribed quantity of medicinal

substances, not going over the quantities prescribed in
the pharmacopoeia

• Must have a certain amount of mechanical resistance to
be able to cope with actions during preparation,
wrapping, prescribing, with temperature etc.



Determining factors in compression

• Adherence of the particles to the compressing machine
• The smaller the adherence, the easier the preparation;
• Particle cohesion; if it is insuficient the particles will not

aggregate and will crumble
• The compounds crystalline system
• The size of the particles and the water content



Disadvantages of lactose:

• Associating it with other hygroscopic subst must be
done carefully to not get chemical reactions due to the
aldehyde function;

• Amine or amide substance groups can become bown
in the presence of lactose (especially when aluminium
stearate is also present ).



Pill components

• Medicinal compounds
• Auxiliary compounds
• Diluents - solid substances that are added to give 

pills a certain weight.
- the amount of diluents used depends on dosage and 

desired pill weight. 
- diluents must be chemically and pharmacodynamically 

inert and white in color.



Commonly used diluents

• Lactose (C12H22O11) - crystalline powder, slightly sweet,
water soluble, insoluble in alcohol.

• Not hygroscopic and with high inertia (exception:
amines).

• Lactose crystals are 120-240μm, plastic (change shape
under pressure) and relatively hard .

• The use of any type of lactose, without lubricants, leads
to pills being too hard for use.



❑ Starch (C21H28ClNO) - is a diluent, but can also be used
as an agglutinating agent, disaggregant, and even
lubricant. As a diluent it is used up to 30% of the
weight of a pill

❑ Sugar (C12H22O11) can be used as a diluent in moderate
quantities being hygroscopic. Has high adhesion to pill
molds . In the presence of some acidic and alkaline
substances it gives a color reaction.



• Glucose (C6H12O6) is less hygroscopic. Is usually
included in vaginal use because it has a positive
influence on vaginal pH and flora.

• Mannitol (C6H12O6) is a soluble diluent, stable to the
action of heat and moisture. It is compatible with
most medicines, usually recommended to be used in
association water sensitive compounds and in
injectable solutions.



• Sorbitol (C6H14O6) has few applications in the
veterinary field due to the fact that it is hygroscopic.

• Boric acid (H3BO3) is a water soluble diluent with
antiseptic properties. It also has lubricant properties.
Boric acid is used in the production of pills destined for
external use (vaginal or ophthalmological use).



• Sodium chloride (NaCl) is water soluble and is used in
the preparation of pills used for injectable solutions.

• The major disadvantages are related to the
hygroscopicity of sodium chloride (hermetically sealed
packages required) and to the wear it causes on parts
of the machine.



• Calcium phosphate (Ca3(PO4)2 is not hygroscopic,
insoluble in water, has a high durity and a tendency to
crumble, that is why it is usually associated with
disaggregants and lubricants. The hardening tendency
of the pils is reduced by the tribasic calcium
phosphate. It is also a good absorbent for oils and
waxes. The calcium content and the alkalinity can also
cause reactions with certain components .

• Ammonium chloride (NH4Cl) is used for pills that
contain mercury salts and, especially, with
organomercurial componds because they cause an
alkaline reaction in the blood and humors, exciting
renal tissue, causing a diuretic effect.



• Microcrystalline cellullose (C6H6O5)n most commonly
used is purified cellulose Avicel. Type - it has good
properties as a disintegrant, lubricant and binder,, it
can also be associated with lactose starch,
ammonium phosphate , calcium sulphate etc.

- the usual concentration used is 5-20%.



• Ligands (adhesives) transform pulverized powders
into small aggregates named granules, transforming
the mix into a mass of easily dried small particles.

• Ligands for moist granulation
Glucose solution- used as oficinal syrup 64% (or 50%,

or 25%).
Starch
- plant based polymer of glucose.
- white, very fine powder,without smell or taste,

hydrophilic (with 10-15% water).
- used as mucilage or gel in 5-15% concentrations,

adding about 2% of pill weight.



Arabic Gum
Gums are plant exudates hardened by dessication (ex.

Acaccia verech) made up of galactopyranose.
- Is used as mucilage 10%, 20%.
- Incompatibilities caused by peroxidases are avoided

by using an ezymeless form.
- has good adhesive properties, but use is restricted due

to the formation of large hard granules.
Tragacanth
- Comes from the Astragalus gummifer reeds,
- Is fragile and becomes polymerized outside the pH

range of 4-7,5

- It is used in gel form 1-3%.



Gelatin
- Good agglutinant in 5-10-20% solutions (at 40°C).
- Solid substances can be heated before granulation.
Sodium alginate
- Fine, amorphous, white powder without taste or smell.
- Very soluble in water and alcohol, stable with a pH of

4,5 - 7.
- Is used in concentrations of 1-3%, but produces strong

agglutinations that slow down disaggregation
Polyvinylpyrrolidone( Polividone)
- Is used in an aqueous solution 1-5% in ethyl or

isopropyl alcohol.
- Strong ligand, used together with soluble dyes, in

latent medicines.



Cellulose derivatives 
- fine, granulous, hydrophilic powders
Major inconveniences:
- flocculation above 60°C, 
- depolymerization in the presence of de acids, oxydants, 

carbonates, phenols şi sulphates (methylcellulose);
- microorganisms attack (carboxycellulose). 
Cellulose acetophosphate  
- soluble in an alkaline enviroment
Alcohol and water
- ligands for powder mixes
Preservatives
- sodium benzoate 0,1%, nipagin and nipasol.



Ligands for dry grannulation (briquetting )
- polyethylene glycols (PEG)
Aglutination agents
- fatty or waxy substances
- stearic acid, cocoa butter, paraffin, dry lactose(spray),

anhydrous lactose, anhydrous calcium phosphate
(Emcompress) 5 - 10%.

Disaggregants(disintegrants)
- unpack the pills into particles in a short time
-this happens due to the growth of the disaggregants

when in contact with water; capilarity within the pill;
hydrostatic pressure that leads to the dissolution of the
bonds in the ligand.



• Commonly used disaggregants:
Starch - used in concetrations of 5-10%. Warm water

60-80°C causes the starch granules to break and
swell forming a tridimensional gel (viscosity depends
on amylase percentage).

Alginates:
- alginic acid and calcium alginate
- insoluble substances that have the ability to imbibe

water and, by raising their volume, cause the
disaggregation of pills into fine particles.

Aerosil is in granulated form and can be compressed
with the active compound and various aglutants.

Other hydrophilic disaggregants: pectins, bentonites,
carboxyvinyl derivatives, veegum, agar,
polyvinylpyrrolidone, gelatin powders.



One rarely used class in the veterinary field is that of
effervescent mixtures.

These cause the disaggregation of the tablets, due to the
appearance of a gas in contact with water ( usually
carbon dioxide)

Common representatives: sodium bicarbonate or
calcium carbonate as is, or associated with acidic
substances ( citric acid, tartaric acid) that acts when it
comes into contact with stomach juices

Magnesium peroxide is also sometimes used.



Enzymes
- effective disaggregants because of their action on the

agglutination agents .
- act as a ligand in small amounts during granulation.
- cause the disaggregation and unpacking of the tablet.

Tensioactive substances
- indirect disaggregants favorizing the break between

hydrophobic compounds by allowing water into the
tablet.

In V.M. the following are used: polysorbates, sodium
lauryl sulfate, tweens, triethylamine stearate, sodium
diethyl - sulphosuccinate



Lubricants

- substances that help the compression process and
ensure that the mold is filled completely and evenly.

- prevents adherence and sticking of the material on the
mold or machinery, helping with pill evacuation.

By action and chemical structure, lubricants are classified
as:

- fluid (hydrodynamic)
- bipolar
- laminar



By the role that they fulfill :
• True lubricants, reduce pill friction on the mold

helping with pill evacuation;
• Antiadherent (antiadhesive), reduces material

adherence to mold or pressing punch;
• Glide lubricants, improve granular flow for the mold

feeding tube, resulting in uniform distributens of
granules.

Lubricants are used as very fine powders (sieve with 80-
100 de holes/cm).



Stearic acid (C18H36O2) is a saturated, waxy, fatty acid,
which is extracted from animal or vegetable fats and oils.
In nature, stearic acid occurs primarily as a mixed
triglyceride, or fat, with other long-chain acids and as an
ester of a fatty alcohol (i.e., coconut oil and cocoa butter).



Stearic acid is generally regarded as safe and can be
added in small amounts (usually <5%) to pharmaceutical
products.
Stearic acid and its derivatives such as magnesium
stearate and sodium stearyl fumarate are used as the
lubricants of choice for the production of solid dosage
forms.



• Magnesium stearate, a metallic salt boundary lubricant, is
probably the most commonly used lubricant for
pharmaceutical tableting; it is relatively inexpensive,
provides high lubrication, has a high melting point, and is
chemically stable.



• Talc is classified as boundary type lubricant whose main
action is to promote anti-adherance during compression.

• More precisely talc is a laminar type boundary lubricant.
• The mechanism of lubrication by talc is attributed to

loosely bound lattice layers sliding over each other when
placed between moving surfaces.



Silicones
- are used as oils or emulsions
- Advantage- chemical inertia.
Soluble lubricants
- for pills that are completely water soluble.
- insoluble lubricants have a weak action.
Antistatics
Commonly used:
- talcum 5-10%; magnesium stearate 0,2-0,5%; lactose

and manitol 50%; aerosil 0,1-0,5%; dicalcium
phosphate 5%; polyethylene glycoles(PEG-400),
monolaurate and monostearate 0,1-0,5%); sodium
lauryl sulfate 1% şi quaternary ammonium compounds
1%.



Other compounds

❑Adsorbants
Used when making pills that contain tinctures, fluid

extracts, oils, essences, liposoluble vitamins, eutectic
mixes etc.

Most commonly used:
- lactose, starch, colloidal silicic acid, microcrystalline

cellulose.
❑ Dyes
❑ Aromatizing agents and sweeteners (edulcorants)
❑Stabilizing agents



Pill preparation

The material goes through preliminary operations: 
• Substance drying; 
• Pulverization and sifting; 
• mixing (same steps used for the preparation of 

compact powders); 
• granulation; 

• compression.



Diagram of tablet preparation and disaggregation:
1. agglutination and powder processing into granules;
2. the breaking apart of tablets into granules due to

the disaggregation agents;
3. dividing the granules in the initial powder.



Compound drying:
- each substance depending on the physical-chemical 

nature and the temperature it supports.
Pulverizing and sifting: 
Blending
- mixers, mixing drums or ball mills are used. 
- Mixing as an operation is also encountered in the 

granulation operation.
Dry granulation:

The dried granulation is also called pellet making or pre-
compression and is used without addition of liquid.



Pellet making:
pellets are made with eccentric tablet presses with a 
single punch or with hydraulic pressure.

Dry granulation:
is applied to substances with: low adhesion; vegetable 
powders; crystalline structure; or which undergo 
changes in the presence of humidity.

The alternative of dry granulation is:
• compacting
• cylindrical presses are used to obtain granules.



Wet granulation:
- the powder mixture is transformed into a paste of

suitable consistency and passed through a sieve to
obtain the granules, which are then dried and
standardized.

Phases of wet granulation:
• moistening of the powder
• transforming the wet mass into granules
• drying the granules
• standardizing the granules



The granules can also be obtained by:
- "shaking", the wet mass is stirred above a sieve

turning into spherical granules;
- "cutting", the mass passes through a perforated disk.



The most used granulating machines are:
- with hammers,
- oscillating granulator
- rotary drum granulator.
The drying of granules can be carried out by:
• heating and ventilation of the air (through coils);
• IR rays drying (materials with low moisture content);
• air drying;
• vacuum drying (substances sensitive to the action of 

heat).



Special granulation processes:

• the "fluidized bed" procedure (Würster)
• turbine granulation (WALTERS).
AEROMATIC and GLATT apparatus.
Compression:

The solid particles are subjected to forces acting from
outside to inside, therefore being transformed into a
compact mixture that will take the form of the mold.

The operation has three phases:
1. filling the mold;
2. the actual compression;
3. expelling the tablet



Phases of compression:

1- filling the mold;
2- compression;
3- evacuation of the tablet.



The phases of compression for eccentric tablet presses:
1 - filling the mold
2 - withdrawal of the funnel
3 - compression
4 - lifting the tablet by the lower latch
5 - evacuation of the tablet.



Tablet rotary compression 
machine

a - filling the mold
b - compression

c - horizontal section



Mixed type tablet-making machines:
- different from eccentric tablet presses through the

mold filling system.
Advantage: high efficiency, homogeneous, accurate

tablets.
Direct compression:
- modern, it extends due to the new diluents, which give

mixtures that are directly compressed.



Without the granulation phase, tablets with:
- borax, boric acid, sodium bromide, potassium chlorate,

sodium bicarbonate, sodium chloride and iodide,
potassium permanganate, plant extracts, etc.

- aspirin, antipyretin, some bismuth compounds,
pyramidone, diuretin, quinine salts can be directly
compressed.



The Monsanto device The Perelmann-Brodski device

Mechanical resistance regulation



The disaggregation tests

The Roche, tablet friability 
test apparatus 

The Erweka VZ 4 
apparatus



Special-purpose tablets:

• buccal (sublingual, for chewing)
• subcutaneous
• hypodermic
• effervescent
• vaginal
• ophthalmic
• tablets
• grinded/triturated tablets
• pills
• troches



Oral tablets

It acts on the buccal mucosa
administered for oral disaggregation.



Subcutaneous tablets

Shape:
- disc like, 
- cylinder like,
- spherical 

Subcutaneous 
administration by 
incision.



Hypodermic  tablets
are prepared aseptically
and are used to dissolve
completely and quickly.

Effervescent tablets 
this type of tablets are 
packed in aluminum or 
plastic tubes.

Tablete efervescente 
Efferhydran (Fort Dodge) 



Vaginal tablets 
(vaginal inserts)

This way we can administer: 
- antiseptics, 
- antifungal drugs,
- antimicrobials (local action),
- hormones or vitamins



Uterine tablets
(pessarie uteri)

similar features with vaginal tablets

Effervescent 
uterine tablets

Gynobiotic



Triturated tablets

- solid pharmaceutical compounds obtained by crushing
, grinding or pressing, having a specific “vermicular”
form

They contain active substances and sugar in the highest
proportion as excipient.

- these medicinal forms are still reserved for human
use.



Ophthalmic tablets
- used on the ocular mucosa should rapidly dissolve into

the lacrimal fluid



Medicinal candy

Is obtained by making a hot solution
saturated with sugar in which
flavoring substances, pleasing to
animals, are incorporated.

Medicinal candy for veterinary use only



Troches

(gr. trochos=disc, wheel) a small pill, usually a
circular one, made of medicinal
substance worked into a paste with sugar
and mucilage or the like, and dried.

Bioadhesive troches
Stomadhex (Vetoquinol)



Medicinal pellets

Saline and mineral 
pellets

Biosaxon (Salinen Austria) 
For cows and horses



Tablet conditioning and preservation

- packaging in a dry place and, in some cases, away from 
light.

- packaging in plastic boxes, cardboard boxes, tubes or 
bottles of glass or metal.

- packaging between two cellophane sheets, plastic or 
aluminum can become very advantageous.



Thank you for your attention!


