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Basic  Principles of
Compounding and
Dispensing including:
Weights and measures, calculations for
compounding and dispensing, Fundamental
operations in compounding, Containers and
closures for Dispensed products, Prescription –
handling (Parts of prescription, Filling,
Interpretation, Pricing) and Labelling of
Dispensed Medication.
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Dispensing
The  branch of pharmacy which is concerned with the distribution of medicaments especially the filling of
prescriptions. This is concerned with receiving, handling, compounding and dispensing pharmaceutical
products in conformity with the expressed wishes of a licensed practitioner.
Compounding: Compounding is the mixing of drugs by a compounding pharmacist to fit the unique
needs of a patient.
Prescription:
It is an order for the medication issued by physician, dentist or other properly licensed medical
practitioner.
It is may be written or may be verbal or oral.
Parts of prescription
Parts of prescription are as fallows;
1. Prescriber’s office information:
The prescription must contain the information about prescriber’s office. That includes address, telephone
no. It is essential because sometimes for the confirmation of dosage or medication or for the correction
of any sort discrepancy in prescription.
2. Date:
Date must be properly mentioned on the prescription as it tells about the day of prescription. It is
necessary for the narcotic medicine. It is also necessary to check on refill status.
3. Patient’s information:
Patient’s information must be asked and it should be written on the prescription as well. It includes name,
gender, age, address of the patient.
4. Superscription: R
Some say this is a Latin word, “Recipe” meaning ‘Take thou (you take)’ and some people says that it is the
sign of Jupiter .
5. Inscription:
It is called the ‘Heart of prescription.’ It contains the name and exact quantity of the prescribed medicine
(medication prescribed). It may be an official formula or trade name, generic name, special formula or
non-proprietary name.
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6.  Subscription:
It includes the directions to the pharmacist (dispensing directions), sometimes dispenses it in doses, or
compounding may be done (compounding prescription).
 How to make.
 What to make.
 The type of dosage form to be compound.
7. Signatura / sign:
It includes the instructions to the patient. These all information should clearly be mentioned on the label
for the convenience of patient.
Example:
 Dose of the medicine
 At what time the medication should be taken.
 Either the preparation is for external or internal use.
 If an external topical medication then where to apply, and how to apply.
 If an internal preparation then with what vehicle medicine should be take, which shouldn’t be
taken before and after medicine.
 Discard date of the preparation
 In case of ophthalmic preparations, instructions about how to instill, how much to instill, and
either in one eye or both.
 In case of emulsion or suspension, both should be shaken before use.
8. Refill information:
Dispensing on old prescription or again refilling of prescription.
Example:
 No refill is mentioned on the prescription for narcotic drugs.
 Refill is mentioned for diseases like tuberculosis.
9. Prescriber’s signature:
At the end of prescription the practitioner must confirm it either by the official sign no stamp. Signature
can be replaced by License no., narcotic registry sign, or license no. of any sort of by the country.
In case of verbal prescription then the pharmacist should first write it then take the signature.
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Prescription  handling
Prescription handling includes;
 Filling or Refusal of prescription
 Compounding of formulation
 Pricing
Filling or Refusal of prescription:
The pharmacist has the right to refuse the filling of prescription if it is not legal, legible and complete.
Filling of any prescription is carried out after the confirmation of all parts of prescription. The prescription
is refused on following bases;
 If either the ingredients are not present in the stock or they are not readily available.
 If the essential information is missing or doubtful.
 If the safety of the prescription is doubtful.
 If the prescription does not confirm to the legal requirements.
 If the parts of prescriptions are missing or not mentioned.
 If the prescription is not legible and confusing.
 If any forgery or illegal alteration is suspected.
Compounding:
If the prescription is of standard and complete from all aspects then it is accepted and compounding is
performed. During the compounding of preparation one must keep following things in mind;
 Compound one product at a time.
 Compounding should be performed at one place so that there will be less chances of mistakes.
Compounding includes;
 Choosing container
 Label preparation
 Filling the product
 Rechecking of the product
 Prizing of prescription
 Filling of prescription.
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Prizing:
Pricing  should be done by keeping all the aspects in the mind. Following prizes must be added with proper
proportion to the price of final product formulation;
 Cost of ingredients
 Cost of container
 Cost of time required for compounding and dispensing.
 Cost of professional services (knowledge, professional skill, time required, duties and services
indirectly related to compounding and dispensing).
 Cost of overhead expenses (electricity, tax, rent, heat, refrigeration and insurance, depreciation
in equipment, deterioration and obsolescence of drugs, advertising and other miscellaneous
expenses of the operation)
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Containers  & Closures
The choice of containers for the raw material or for dispensing is very much important.
Desired features for a container & closure:
1. The containers must be rigid enough to prevent damage to contents. For example; crushing of
capsule, fracture of tablet.
2. The material of the container must be inert i.e. it should not react with the contents present in it.
3. The closure must prevent;
 Access of moisture.
 Loss of moisture in case of creams lotions etc.
 Unintentional loss of contents.
 Entry of dirt or other contaminants. For example odors or vapors.
4. The closure must be easily removed and replaced.
5. It must not be difficult to abstract the contents or to empty the container completely.
6. For many products protection from light must be given.
The BPC defines; A light resistant container as one that doesn’t transmit more than 10% of
incident radiation at any wavelength between 290 nm – 450 nm.
The European Pharmacopoeia specifies uncolored glass for containers of injectable preparations
unless they are extremely light sensitive.
7. Medicaments or adjuncts must not be absorbed neither by container materials nor must diffuse
through the walls be possible.
8. It must be easy to label the container easily.
9. It must be elegant in appearance pharmaceutically.
Containers can be classified into four groups;
 Well closed container:
This container protects the contents from contamination with extraneous solids and under normal
conditions of handling storage and transport prevents unintentional release of contents.
 Air tight containers:
Thus containers give protection form extraneous solids, liquids and vapors, under normal conditions of
handling storage and transport prevent changes due to efflorescence, deliquescence and evaporation.
 Securely tight containers:
This is an air tight container with means of preventing unintentional displacement of the closures.
 Hermetically sealed containers:
This container is impervious to air and other gases under normal conditions of handling, storage and
transport. The most common example in glass ampule sealed by fusion.
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  Liquid oral preparations:
Liquid preparations are of three types;
i. Intended to be swallowed
ii. Not to be swallowed
iii. Other liquid preparations
(i) Intended to be swallowed:
Colorless cheaper glass bottles are used. Which are flat from one side and ovoid from the other. The flat
side is for the label.
Screw caps made up of white propylene are available. They are of different sizes 50ml, 100ml, 500ml or
1000ml.
(ii) Not to be swallowed:
Ribbed or fluted bottle is used with pourable mouth shape. It is used to differentiate between oral and
external preparation.
 Other liquid preparations:
(i) Application in skin:
Colored or fluted bottle is used for packaging. Some preparations needs an applicator. For example; brush
for paints and such preparations have wide mouths.
Lotions and liniments and others without applicator must be packed in plastic collapsible bottle with
narrow tips.
Cavities; colored fluted bottle are used. Caps must have nozzle that assist administration or instillation.
 For inhalation:
Colored or fluted bottle are used for its packing.
Vitrellae inhalation: it is just like an ampule. It must be packed in boxes for better protection.
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  Semi solid dosage form:
The packaging material must have these following properties;
 It is capable of preventing moisture or evaporation.
 It should be inert and shouldn’t liberate toxic chemicals.
 It must provide adequate mechanical strength and provide an effective seal.
 It should not liberate irritating or sensitizing substances.
The packaging material which is used for semisolid dosage forms are;
1. Collapsible metal or plastic tube
They prevent contamination. One should not touch the tip of the tube to the infected area while
application to prevent contamination of the product.
 They are acceptable due to few reasons;
 They possess narrow orifice.
 They prevent serious contamination.
 The wastage of the dosage form is reduce.
 For their better use, nozzle type applicators can be attached.
 Not replaced by air.
2. Glass or plastic pot
Plastic is preferred for packing as the metal is reactive to many chemicals. Similarly is it cheap as
compared to the metal bottles and easily available.
 Solid unit dosage form:
1. Intended to be swallowed, chewed, sucked, cachets, lozenges, pills, capsules, tablets.
2. Intended to be used in body cavities, like; suppositories:
3. Powders (oral powders & external powders)
1. Intended to be swallowed, chewed, sucked, cachets, lozenges, pills,
capsules, tablets:
They are packed in;
 Paper board
 Glass
 Plastic
 Aluminum
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General  features; robust, strong, unbreakable containers. So that;
 They prevent unintentional release of content.
 They prevent deformation in use which normally leads to the difficulty in closing.
 They are protective against moisture, oxygen and light.
(i) Paper boards:
They are either collapsible cartons, rigid boxes or drums. They are foiled or blister packed actually.
(ii) Glass:
It is an oval or rectangular bottle with plastic or metal screw caps. They are may be colorless. Normally
amber or opaque color glass is used.
(iii) Plastic:
For plastic packing the following materials are used; Poly vinyl chloride PVC, Polystyrene, Poly propylene.
(iv) Aluminum:
Lined with paper or internally lacquered. It is robust and unbreakable. It is lighter in weight. They require
less storage space. Its mechanical filling is simple. Label can be oriented simply. It provides protection
against light.
2. Intended to be used in body cavities, like; suppositories:
They are packed in shallow partitioned paper boxes. They are also wrapped in aluminum foils individually
and then placed in glass bottles.
3. Powders:
Powders are of two types;
(i) Powders for oral use
(ii) Powders for external use
(i) Powders for oral uses:
a. Bulk powders: They are packaged in wide mouth bottles made up of glass or plastic.
b. Unit dose powders: They are individually packed in sashes. Then these sashes are packed in
hard boxes.
(ii) Powders for external use, in body cavities:
They are packed in plastic containers with perforated lids for their easy application.
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Labelling
After  the transfer of the final formulation to the container, a neat, clean label according to the size of
container is pasted on the container.
It should have following information;
1. Pharmacy address and phone no.
In case of any query, patient can go back and confirm it or if he is unable to go to get refill, the
person going instead can have the address.
2. Patient’s information
It includes patient name, age, gender and address. It will assist the patient to locate his medicine,
and will restrict others to use someone else’s medicine.
3. Name and strength of the prescribed product
Some people favors while some others opposes the idea to mention name and strength of the
product.
The supporters are of the view;
 In case of toxicity one can know the strength to treat.
 It should be mentioned to manage the dose.
 If new therapy or treatment is given.
 Dosage form must be mentioned. It will assist the patient in its application or etc.
 It will help the health care professional to know the history of previous medication.
The non-supporters are of the view that;
 Sometime dispensed medicine is available with changed container.
 The brand f the same medicine can be changed
 The patient may start self-medication.
4. Directions for use:
These must be clearly mentioned on the label. They must be confusion free so that patient can
easily understand.
Example:
 ‘2’ 5ml spoonful three times a day. So one must write alphabetical ‘two’ instead of writing
in digits.
 Write ‘0’ before the decimal. E.g. 0.5ml
5. Prescription reference no. / date
6. Signature of the compounding pharmacist
In case of any adverse reaction to patient due to mistake in compounding one can caught the
actual culprit.
7. Dispensed date
It indicates that when the product is dispensed.
8. Discard date
Discard date must be mentioned on label, as it helps the patient to abstain from using the
medication after the expiry and save himself from toxicity or adverse effects.
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Additional  labels
They must be pasted for the patient compliance. Additional labels are pasted basically for two reasons;
1. Labels which are required by Law
2. Labels which are necessary for pharmaceutical reasons
1. Labels required by Law:
The labels which are required by Law are as fallows;
 For external use only: It is only mentioned on liquid preparations which are used
externally. For example Liniment.
 Not to be taken: It is mentioned on products which are packed in greater quantity more
than 3 liters. They are antiseptic of disinfectant solutions.
2. The labels necessary for pharmaceutical reasons:
The labels necessary for pharmaceutical reasons are as fallows;
For external use only: it must be on all preparations which are intended to be used externally
not to be taken orally.
Some Special labels are also mentioned on the preparations. These help the patients by making
it more understandable and legible.
Special labels:
There some reasons for special labels which are discussed below;
1. Special labels are pasted to indicate the restrictions on use of preparations.
Example:
 For pediatric patients only.
 For adults only.
 Not to apply.
 Not to be taken.
2. Special label also assist in the use of medication to a specific site in the body.
Example:
 For nasal use only for nasal drops.
 For rectal use only for rectal suppositories.
 For otic use only for ear drops.
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3.  Special labels are also pasted to give specific instructions to the patient regarding to the
formulation. They play dominant role in understanding the method of use of the formulation.
Example:
 For Poultice it is mentioned to apply with suitable dressing.
 For dusting powder it is mentioned that not to apply on open wounds.
 For Lotion it is mentioned that apply without rubbing.
 For liniment it is mentioned apply with rubbing.
4. Special labels are applied to specify the storage conditions for the formulation.
Example:
 Keep away from naked flame.
 Store below 150
C or store at cool place.
 Protect is from light.
5. Special labels are applied for the safety and protection of children.
Example:
Keep out of reach of children.
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Fundamental  operations in compounding
The fundamental operations of compounding includes;
 Weights and measures
 Size reduction
 Size separation
 Filtration
 Solution
 Mixing
Weights and measures:
 Accuracy: It is the measure of capability of a balance to approach a true or absolute value.
 Precision: It is the relative degree of repeatability i.e. how closely the values within a series of
replicate measurements agree.
 Tolerance: Tolerance or limits of permissible error is the extreme value of an error permitted by
specification for a measuring instrument.
 Sensitivity: it is the smallest weight to which the balance responds when loaded to capacity.
 Error: it is the excess of deficiency at full load.
The system of weighing are ad fallows;
1. The Apothecaries system:
The weigh was calculated by comparing it with barley grains. The units were grains, scruples, Drachms
and apothecaries ounce.
Grains (barley) Scruples Drachms Apothecaries ounce
480 24 8 1
60 3 1
20 1
2. The Imperial system:
 Weighing units:
Grains Avoirdupois ounces Avoirdupois pounds
437.5 1
7000 16 1
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  Measuring units:
Minims Fluid drachms Fluid ounces Pints
9600 160 20 1
3. Decimal system
In 17th
century another system was introduced known as Decimal system of units. It was also called as
CGS system or Centimeter Gram Second system.
4. Metric system
The USP adopted the metric system in 1890. The system was introduced by the French when US adopted
it, they changed the spellings. Its latest form is SI system.
According to this system the units of weights are;
 Kilogram Kg
 Gram g
 Milligram mg
 Microgram µg
 Nanogram ng
According to this system units of volume are;
 Liter l
 Milliliter ml
 Microliter µl
According to SI system of units there are seven basic units:
Parameter Units Symbol
Current Ampere A
Mass Kilogram Kg
Length Meter m
Intensity of Light Candela Cad
Quantity of matter Mole mol
Time Second s
Temperature Kelvin K
In case of Latin, the prefixes are placed after the word gram while in case of Greek, prefixes are placed
before the unit.
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Weighing  apparatus:
The local weighing apparatus is used. It is less sensitive. It consist of two pans. In one pan the weight is
placed and in the other pan the drug is weighed in comparison to the weight. The drug is placed with the
help of forceps. The measured weight is placed at right side of the weighing apparatus.
Digital weighing apparatus:
It is the modern way of weighing the drug. It is a sensitive
apparatus. It consist of a digital apparatus. First the watch
glass is placed and the weight of watch glass is turned
autozero then the drug is placed onto it with forceps and
weighed accurately.
Measuring of liquids:
For the measuring of liquids; conical flasks, measuring cylinders are used. While for the measuring the
little quantity syringes are used.
Always use that measuring apparatus which is near to the measuring quantity. Observe the meniscus
carefully at eye level.
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Size  reduction
The second operation is the size reduction for their better handling.
The most common methods of size reduction used are;
1. Trituration
2. Lavigation
Mechanism:
Mechanism consist of following steps;
 Cutting (knife)
 Compression (pressure, when both surfaces are stationary)
 Impact (pressure, when one surface is stationary and other is movable)
 Attrition (pressure, when both surfaces are movable)
Equipment:
The commonly used equipment includes;
 Mortar and pestle
 Spatula & tile
 Small grinder
Size separation
For the size separation, sieving method used. It is a useful method
to separate the specific type of particle size by choosing a specific
sieve.
Sieve: no. of openings per linear inch.
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Filtration
It  is a technique used for the purification. It is normally used to separate the solid particles or impurities
from the liquid. It can also be used for the Clarification of liquid (separation of liquid from liquid).
Filtration process
As studied in F.Sc.
It can be performed by either of the following apparatus;
Filter medium:
Different filter mediums are used according to the nature of the liquid under filtration.
 Filter paper
 Cone filter paper
 Fluted filter paper
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  Crucible
 Gooch crucible
 Sintered glass crucible
Some other filtration aids are also used. For example; for pressure filtration suction flask with vacuum
pump is employed for faster and better filtration.
Solutions
Solutions are homogenous mixtures. Before compounding the solubility of the ingredients in checked in
the different solvent.
 If the solute is completely soluble then simply mix them.
 The solute is sparingly soluble then dissolve it separately in additional solvent.
 To enhance the solubility sometimes co-solvents are employed.
 Volatile oils and volatile substances are added at the end.
Equipment:
Commonly a Glass stirrer of Magnetic stirrer apparatus is used for the
uniform mixing of the sample in the solvent.
Mixing
Mixing is a process in which different components are come closer to each other.
Mixing is done is case of;
 Emulsions
 Suspensions
 Semisolid formulation
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Extemporaneous
Dispensing  of:
Solutions, Suspensions, Emulsions, Creams,
Ointments, Pastes and gels, suppositories and
pessaries, Powders and Granules and Oral unit
dosage form
 


	20. Shaharyar Khan
Punjab University
20
Pharmaceutical  powders
Pharmaceutical powders are solid dosage forms of medicament in which one or more drugs are dispensed
in finely divided state with or without excipients. They are available in crystalline or amorphous form.
The following types of preparation considered for Powders:
1. Bulk powders for external use – termed dusting powders
2. Bulk oral powders
3. Individual unit dose powders
4. Unit dose capsules
1. Bulk powders for external uses:
These are dry, free-flowing preparations consisting of one or a mixture of finely powdered substances and
intended for external application.
Advantages:
 They are easy to apply.
 They are pleasant to use.
 They absorb skin moisture, which leads to reduced friction between skin surfaces, discourages
bacterial growth and has a cooling effect.
Disadvantages:
 They may block pores, causing irritation, or if applied to parietal surfaces, granulomas, fibrosis or
adhesions.
 Starch, although an excellent dusting powder, is organic and can support microbial growth.
 Talc, despite being an inert compound, can be contaminated with microorganisms and must
therefore always be sterilized prior to incorporation into a dusting powder.
 Light fluffy powders may be inhaled by infants, causing breathing difficulties.
 They are not suitable for application to broken skin.
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Dusting  powders:
Dusting powders are applied to the skin for a surface effect such as drying or lubrication. Some dusting
powders incorporate medicaments, giving them antibacterial or antifungal action. Examples include:
Example:
1. Talc Dusting Powder BP – Used as a lubricant to prevent chafing.
2. Chlorhexidine Dusting Powder BP – Used for its antibacterial effect.
3. Tinaderm Powder – A proprietary product used for the treatment of fungal infections (e.g. Tinea
infections such as athlete’s foot)
4. Zinc, Starch and Talc Dusting Powder BPC 100 g (British Pharmaceutical Codex 1973, page 664):
 Zinc Oxide BP 25 g
 Starch BP 25 g
 Purified Talc BP 50 g
Use:
- It is used as lubricant.
- It is used as antiseptic.
Precaution: Don't apply on open wounds.
General method for preparing dusting powders:
The method for mixing powders in the formulation of a dusting powder is the standard ‘doubling-up’
technique.
1. Weigh the powder present in the smallest volume (powder A) and place in the mortar.
2. Weigh the powder present in the next largest volume (powder B) and place on labelled weighing
paper.
3. Add approximately the same amount of powder B as powder A in the mortar.
4. Mix well with pestle.
5. Continue adding an amount of powder B that is approximately the same as that in the mortar and
mix with the pestle, i.e. doubling the amount of powder in the mortar at each addition.
6. If further powders are to be added, add these in increasing order of volume as in parts 3, 4 and 5
above.
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2.  Bulk oral powders:
Powders are dispensed in bulk when accuracy of dosage is not important. They are supplied in wide
mouthed container with spoon. Bulk oral powders resemble dusting powders with the exception that they
are intended for oral administration. The dose to be taken is measured with a 5 mL spoon, stirred into a
quantity of water and then swallowed.
Preparations in this group are formulated on the basis of dose-weights, whereas the dose is actually
measured by volume. The measure of volume used is a heaped 5 mL spoonful, which is considered to be
the equivalent to 5g of powder.
It is obvious that both the accuracy and precision of the dosage will be significantly influenced by a large
number of varying factors. These include;
 The density of the powders used
 The interpretation of ‘heaped’ 5 mL spoon by the patient
Consequently, this formulation is restricted to use in preparations consisting of relatively non-potent
medicaments such as Kaolin BP and Magnesium Trisilicate BP.
Bulk powders may be a single powder (e.g. Magnesium Trisilicate Powder BP) or a mix of several powders
(e.g. Calcium Carbonate Compound Powder BPC 1973).
Example:
Compound Rhubarb powders B.P.C (Gregory's powder)
 Rhubarb powder 250 g
 Light magnesium carbonate 325 g
 Heavy magnesium carbonate 325 g
 Ginger in powder 100 g
Direction: 0.5g to 5g to be taken twice a day.
Advantages:
 Dry powders may be more stable than their liquid equivalent
 Large doses of bulky powders may be administered with relative ease (e.g. indigestion powders)
 Absorption from the gastrointestinal tract will be quicker than with capsules or tablets.
Disadvantages:
 The accuracy of dosage is not guaranteed, therefore it is not a suitable dosage form for potent
medication
 The large size container means that they may be inconvenient to carry
 It is difficult to mask any unpleasant taste.
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3.  Individual unit dose powders:
Definition:
Single-dose powders usually consist of one or more powdered active medicaments, together with an inert
diluent, and wrapped as single doses in white demy paper, folded to a uniform shape and size.
The sole difference between individual unit dose powders and bulk oral powders is that the dosage
problem is overcome by providing the patient with a set of separate doses, each of which has been
individually wrapped.
The weight of each powder should be 200 mg, our recommended weight, for ease of handling by the
patient. This weight is chosen because;
 200 mg can be weighed on a Class II balance (or electronic equivalent) (i.e. 200 mg is greater than
the minimum weighable quantity of the balance)
 200 mg is an easy figure to use in pharmaceutical calculations (it is easy to undertake calculations
using multiples or divisions of 200)
 200 mg is the amount of powder that will fit into a size 3 capsule and, for ease, it would make
sense to use the same calculations for both powders and capsules
The diluent used is normally Lactose BP as it is colorless, soluble and harmless and therefore shows the
ideal properties of an inert diluent. Starch BP is an alternative diluent if the patient is lactose intolerant.
Advantages:
 They show greater stability than liquid dosage forms as the rate of reaction between drugs in a
dosage form in atmospheric conditions is slower than the rate of reaction in a liquid medium.
 Accurate dosage is possible.
 They are easy to administer. Powders are relatively easy to swallow and may be mixed with food
or drink in order to assist administration.
 The small particle size leads to more rapid absorption from the gastrointestinal tract compared
with tablets. This in turn leads to reduced local irritation of the gastrointestinal tract which may
be caused by local concentration of a drug, as encountered when taking an equivalent tablet.
 They are well accepted by patients, attractive to patients and convenient to carry.
Disadvantages:
 They may be difficult to swallow.
 Unpleasant flavors, bitter or nauseous, are difficult to mask when in powder form.
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Calculations  for powders
There are two main calculations for powders, the choice being dependent on the quantity of active
ingredient to be incorporated into each powder and the total number of unit doses (or excess) to be made.
The two different calculations are termed single dilution and double dilution (or serial dilution).
 Single dilution:
Write out the formula for one powder based on a final weighing of 200 mg. Then write out the formula
for the total number of powders. Remember to always make an excess.
Example:
If the prescription is for five Furosemide 25 mg powders, including a suitable excess, calculate for 10
powders:
For one powder for 10 powders
Furosemide BP 25 mg 250 mg
Lactose BP to 200 mg (i.e. 175 mg) to 2000 mg (i.e. 1750mg)
So long as the final quantities to be weighed are above the minimum weighable quantity of the balance
single dilution can be used. In this case, 250 mg is the smallest amount to be weighed. This is greater than
the minimum weighable quantity of the balance and so single dilution will be suitable. If, however, the
amount of active ingredient to be weighed is below the minimum weighable quantity of the balance,
double dilution must be used.
 Double dilution (serial dilution)
When dosages of very potent drugs are required, the active ingredient will be present in very low
concentrations. By simply multiplying the quantities of the ingredients up to weighable quantities, owing
to the small amount of active ingredient that would be present, it would be difficult to ensure that a
uniform mix of active ingredient and diluent would be obtained.
This might result in ‘clumping’ of the active ingredient, which could have potentially fatal consequences
for the patient. The dosage at which serial, rather than single, dilution would be required is to a certain
extent arbitrary and really a matter of professional judgment.
Our suggested limit is that concentrations of active ingredient below 15 mg require serial dilution. This
limit is based on an initial mix (including an excess) for 10 powders. If each powder contains 15 mg of
active ingredient, the total for 10 powders will be 150 mg of active ingredient (10x15 = 150). This (150 mg)
is equal to the accepted usual minimum weighable quantity of a Class II balance. Any smaller quantity
would be less than the minimum weighable quantity of the balance and therefore require double dilution.
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General  method for producing unit dose powders:
1. Remember, for ease of handling, the minimum weight of powder in a unit dose paper is 200 mg.
2. Calculate to make an excess of the number of powders requested.
3. Determine whether a single or double dilution of the active ingredient is required.
4. Mix the active ingredient and the diluent (Lactose BP unless there is a reason not to use Lactose
BP, for example if the patient is intolerant to lactose, or due to instability of the ingredients) in a
mortar using the ‘doubling-up’ technique
5. Work on a clean dry glass tile, select a suitable size of paper (e.g. 10 cm X 10 cm), and turn in one
edge and fold down approximately half an inch (1 cm). Repeat for the required number of
powders.
6. Place the papers on the glass tile, with the folded edge away from the compounder, and each
slightly overlapping, next to the balance pan to be used for weighing.
7. Weigh out the individual powder from the bulk powder, and transfer to the centre of the paper
(if placed too near the fold, the powder will fall out during opening).
8. Fold the bottom of the powder paper up to, and underneath, the flap folded originally.
9. Fold down the top of the paper until it covers about two-thirds of the width of the paper. This top
edge of this fold should help to hold the contents in the center of the paper.
10. Fold the two ends under, so that the loose ends slightly overlap, and then tuck one flap inside the
other.
11. Capsules are a further development from unit dose powders in that each dose of powder is
enclosed in an edible container, which is swallowed whole with a draught of water (about 30–60
mL). The powder is not released from its container until it is in the stomach. This type of
presentation is more convenient for the patient, and is particularly useful for medicaments which
have an unpleasant taste.
4. Unit dose capsules:
Advantages:
 They are stable. Powders show greater stability than liquid dosage forms as the rate of reaction
between drugs in a dosage form in atmospheric conditions is slower than the rate of reaction in
a liquid medium.
 Accurate dosage is possible.
 They are easy to administer – capsules are relatively easy to swallow (suitable shape and slippery
when moistened).
 Unpleasant tastes can be easily masked.
 The release characteristics of the drugs can be controlled.
 They can be made light resistant using opaque capsules.
 The smaller particle size of powdered drugs leads to more rapid absorption from the
gastrointestinal tract compared to tablets. This in turn leads to reduced local irritation of the
gastrointestinal tract which may be caused by local concentration of a drug as encountered when
taking an equivalent tablet.
 They are well accepted by patients, attractive to patients and convenient to carry.
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Disadvantages:
  They may be difficult to swallow.
 Capsules are unsuitable for very small children.
 Patients with strict religious beliefs and vegetarians may object to the use of animal gelatin
(although non-animal gelatin capsules may be available).
5. General method of preparation of capsules;
The method is given below;
1. Choose an appropriate size capsule for the powder bulk. Normally a size 3 capsule would be
chosen and so work on the basis of filling each capsule with 200 mg of powder
2. Calculate quantities required and make an excess, as with the manufacture of individual unit dose
powders.
3. Mix using the ‘doubling-up’ technique.
4. Handle the capsules as little as possible as powder fill weights will be inaccurate as a result of
contamination with grease, moisture, etc., and also for reasons of hygiene. Fill powder into the
longer half of the capsule.
There are at least three methods of filling capsules manually. Always work on a clean tile: remember these
capsules are to be swallowed by a patient.
 Place some powder onto a piece of weighing paper. Hold the capsule with one hand and lift the
paper with the other and scoop the powder into the capsule.
 Place some powder onto a piece of weighing paper and fill the capsule using a chemical spatula.
 Weigh approximately 200 mg of powder onto a piece of weighing paper, which has been folded
in half. Use the weighing paper to pour the powder into the capsule.
Ensure capsule outer surface is powder free. Check weight of the filled capsule. Remember to tare with
an empty capsule of the same size so you are only weighing the contents of the capsule (and not including
the weight of the capsule itself).
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Packaging:
Bulk  powders for external use
Bulk powders for external use are either packaged as for bulk oral powders or in a powder shaker with a
sifter top.
Bulk oral powders
Bulk oral powders are usually packaged in an airtight glass or plastic jar. It is important that the
preparation is not exposed to moisture as this will result in clumping of the product and may encourage
microbial growth.
Individual unit dose powders
Once made, individual unit dose powders are placed flap to flap and secured together by a rubber band.
The whole set of powders is then placed in a rigid cardboard container and the label is placed on the
container before the preparation is dispensed to the patient. Preparations containing effervescent or
deliquescent ingredients need to be packed in a sealed container (e.g. an ointment jar).
Unit dose capsules
Unit dose capsules are dispensed in a glass or plastic tablet bottle with a child-resistant closure.
Discard date:
Proprietary powders and capsules are manufactured in special environments and usually attract a long
shelf life. When dealing with extemporaneously prepared preparations, the compounder must take a
number of considerations into mind when deciding the length of expiry to give a product, such as;
 The stability of the ingredients within the preparation.
 The susceptibility of the preparation to microbial contamination.
As a general rule, an expiry of up to three months may be given to any of the preparations although
consideration must be given to each individual formulation.
Labelling:
In addition to the standard requirements for the labelling of extemporaneous preparations of powders,
the following points need to be taken into consideration;
 Bulk oral powders, individual unit dose powders and bulk powders for external use are all
susceptible to moisture. For this reason, it is necessary to include the caution ‘Store in a dry place’
on the label of any of these preparations.
 Dusting powders will also attract the caution ‘Not to be applied to open wounds or raw weeping
surfaces.’
 In addition, any preparation intended for external use (i.e. bulk powders for external use) would
attract the additional caution ‘For external use only.’
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Dispensing  of solutions
Mixtures:
When two or more things are mixed together without any fix ratio of mass, a mixture is formed.
Types of Mixtures:
1. Homogenous e.g. True solutions
2. Heterogeneous e.g. coarse and colloidal dispersions
Homogeneity means something evenly distributed
Heterogeneity means something not distributed evenly in space; a clump or cluster (not a single phase as
in case of colloidal and coarse dispersion).
Definition:
Essentially a solution is a homogeneous liquid preparation that contains one or more dissolved
medicaments. Since, by definition, active ingredients are dissolved within the vehicle, uniform doses by
volume may be obtained without any need to shake the formulation. This is an advantage over some other
formulation types, e.g. suspensions.
 A solution is a homogeneous mixture of two or more substances
 A solution is a homogenous mixture of solute and solvent.
 A solution is a homogenous mixture of two substances but consisting of one phase.
In the British Pharmacopoeia (BP), oral solutions are defined as ‘Oral Liquids containing one or more active
ingredients dissolved in a suitable vehicle’.
Generally, water is chosen as the vehicle in which medicaments are dissolved, since it is non-toxic, non-
irritant, tasteless, and relatively cheap and many drugs are water-soluble. Problems may be encountered
where active drugs are not particularly water-soluble or suffer from hydrolysis in aqueous solution. In
these cases it is often possible to formulate a vehicle containing water mixed with a variety of other
solvents.
Advantages:
 Drug available immediately for absorption:
When solid dosage forms are taken orally, the drug needs to dissolve before absorption into the body can
take place. By providing the drug in a solution, the dissolution phase of the absorption process can be
bypassed, providing quicker absorption.
 Flexible dosing:
The active ingredient within the solution will be present in a certain concentration per unit volume. If
alterations to the quantity of active ingredient to be administered are required, a simple alteration to the
quantity of solution to be taken is all that is required.
 Designed for any route of absorption:
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Although  when discussing solutions the oral route of administration is often considered, solutions can be
administered via a number of other routes. Parenteral preparations (injections), enemas for rectal use,
topical (for use on the skin) preparations and ophthalmic preparations can all be solutions.
 No need to shake the container:
Unlike some liquid preparations (e.g. suspensions), as the active ingredient is dissolved within the vehicle
there is no need to shake the container to ensure a uniform dose is measured.
 Facilitate swallowing in difficult cases:
Some patients may find it hard to swallow traditional solid dosage forms (e.g. infants or the elderly). In
these situations, it may be easier for the patient to take a liquid dosage form.
Disadvantages:
 Drug stability often reduced in solution by solvolysis, hydrolysis or oxidation:
The stability of the active ingredient needs to be taken into consideration when formulating a solution.
For this reason, it is common for solutions to attract a shorter expiry date than equivalent solid dosage
forms.
 Difficult to mask unpleasant tastes:
Although liquid dosage forms may be ideal for small children who are unable to swallow solid dosage
forms, many drugs taste unpleasant when formulated into a solution. It is possible to attempt to mask
any unpleasant tastes by the addition of a flavoring, but this will not always be successful.
 They are bulky, difficult to transport and prone to breakages:
A major disadvantage of all liquid dosage forms is that they are always much larger and more bulky than
their comparable solid formulation. This makes them heavier and more difficult to transport. Coupled
with this is the fact that, traditionally, pharmaceutical liquids are packed in glass bottles. These are
obviously prone to breakage which can be hazardous and cause the loss of the preparation.
 Technical accuracy is needed to measure the dose:
Although the dose can be titrated without the need to produce additional preparations (see point 2 from
the advantages above), patient accuracy in measuring a dose is required. It is accepted that patients’
abilities to measure an accurate dose can vary considerably and this needs to be taken into consideration
when preparing a liquid preparation. This is especially important when the volume of liquid to be
administered is very small, where small changes in the volume administered may result in large increases
or decreases in dose.
 Some drugs are poorly soluble:
The solubility of a drug needs to be taken into consideration when preparing a solution to ensure that the
final volume produced is not excessive. In some cases it may be necessary to alter the vehicle or drug form
(for example the free alkaloid or its salt) in order to be able to formulate a convenient preparation.
 A measuring device is needed for administration:
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Although  not a major disadvantage, it must be borne in mind that a measuring device will need to be
supplied to the patient in order for them to be able to measure an accurate dose (this will have cost
implications), and in addition the patient will need counseling on the use of the measuring device.
General principles of solution preparation
The two key characteristics that need to be considered when compounding solutions are solubility and
stability.
 Solubility
The following points relating to the solubility of the drug element(s) of the formulation need to be taken
into consideration:
 Will the drug(s) dissolve in the solvent or a component of the solvent system?
 What quantity of drug will dissolve?
 How long will dissolution take?
 Will the drug(s) remain in solution and for how long?
 What is the pH of solvent required for dissolution?
During compounding, is worth remembering that dissolution rates generally increase with;
 Smaller particle sizes
 Effective stirring
 Lower viscosities
 Increased temperature.
 Stability:
In addition to the solubility of the drug element(s) of the formulation, other considerations regarding the
physical stability of the preparation will need to be taken into consideration (e.g. temperature variation,
photosensitivity, etc.), as will the chemical stability and time period, and the microbiological stability and
need for a preservative.
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General  method:
The following general method should be used in the preparation of a solution:
1. Write out the formula either from the prescription (unofficial) or from an official text (official).
2. Calculate the quantities required for each ingredient in the formula to produce the required final
volume. Remember, it is not usual to calculate for an overage of product in the case of solutions
as it is relatively easy to transfer the entire final contents of the conical measure. Additionally, as
far as is practically possible, the product will be assembled in the final measure, thus reducing any
transference losses.
3. Complete all sections of the product worksheet.
4. Prepare a suitable label.
5. Weigh all solids.
6. Identify the soluble solids and calculate the quantity of vehicle required to dissolve the solids fully.
If more than one solid is to be dissolved, they are dissolved one by one, in order of solubility (i.e.
the least soluble first). In almost all cases, dissolution will take place in a glass (or occasionally
plastic) beaker, not a conical measure. Remember that the solubility of the soluble solids will be
dependent on the vehicle used.
7. Transfer the appropriate amount of vehicle to a glass beaker.
8. If necessary, transfer the solid to a glass mortar and use the glass pestle to reduce particle size to
aid dissolution.
9. Transfer the solid to the beaker and stir to aid dissolution. If a mortar and pestle have been used
to reduce particle size, ensure that the mortar is rinsed with a little vehicle to ensure complete
transfer of the powders.
10. When all the solid(s) has/have dissolved, transfer the solution to the conical measure that will be
used to hold the final solution.
11. Rinse out the beaker in which the solution was made with a portion of the vehicle and transfer
the rinsing to the conical measure.
12. Add any remaining liquid ingredients to the conical measure and stir.
13. Make up to final volume with remaining vehicle.
14. Transfer to a suitable container, label and dispense to the patient.
Key points from the method: During the dissolution phase, solutions should be stirred gently and
uniformly to avoid air entrapment, which may result in foaming of the solution. If available, automatic
stirring devices may be useful in assisting the production of a uniform product and can be time saving. If
stirring devices are used to assist dissolution (e.g. rod, magnetic stirrers), remember to remove them
before adjusting to final volume.
Further considerations: To aid dissolution, high-viscosity liquid components should be added to those
of lower viscosity. Completely dissolve salts in a small amount of water prior to the addition of other
solvent elements.
In complex solutions, organic components should be dissolved in alcoholic solvents and water soluble
components dissolved in aqueous solvents. Aqueous solutions should be added to alcoholic solutions with
stirring to maintain the alcohol concentration as high as possible – the reverse may result in separation of
any dissolved components.
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Oral  solutions
Elixirs:
An elixir is a liquid oral preparation that usually contains either potent or unpleasant-tasting drugs. The
formulation is clear and generally contains a high proportion of sugar or other sweetening agent, included
to mask offensive or nauseating tastes. Pediatric elixirs are usually formulated with a fruit syrup as a base
flavoring agent.
In general, non-aqueous solvents (alcohol, glycerin or propylene glycol) form a significant proportion of
the vehicle used in elixirs, or alternatively solubilizing agents are included.
Example:
1. Chloral Elixir Pediatric BPC (Elixir Chloralis pro Infantibus) (BPC 1973)
Ingredients Quantities
 Chloral Hydrate BP 40 g
 Water 20 mL
 Blackcurrant Syrup BP 200 mL
 Syrup BP to 1000 mL
Dose: Child up to 1 year – 5mL.
Use: Short-term treatment of insomnia.
2. Paracetamol Elixir Paediatric BPC (Elixir Paracetamolis pro Infantibus) (BPC 1973)
Ingredients Quantities
 Paracetamol BP 24 g
 Amaranth Solution BP 2 mL
 Chloroform Spirit BP 20 mL
 Concentrated Raspberry Juice BP 25 mL
 Alcohol (95%) BP 100 mL
 Propylene Glycol BP 100 mL
 Invert Syrup BP 275 mL
 Glycerol BP to 1000 mL
Dose: Child up to 1 year – 5mL; 1–5 years – 10 mL.
Precaution: The elixir should not be diluted.
Use: Analgesia.
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Linctuses:
A  linctus is a liquid oral preparation that is chiefly used for a demulcent, expectorant or sedative purpose,
principally in the treatment of cough. As such, a linctus is intended to be sipped slowly and allowed to
trickle down the throat in an undiluted form. Consequently, linctuses are formulated as viscous solutions
which contain sugars.
Syrups:
A syrup is a concentrated, viscous solution containing one or more sugar components, chiefly sucrose.
Example:
1. Simple Linctus BPC (Linctus Simplex) (BPC 1973, page 724)
Ingredients Quantities
• Citric Acid BP 25 g
• Concentrated Anise Water BP 10 mL
• Amaranth Solution BP 15 mL
• Chloroform Spirit BP 60 mL
• Syrup BP to 1000 mL
Dose: 5 mL.
This product would be Recently Prepared and therefore would attract a four-week discard date.
Use: Demulcent cough mixture.
2. Codeine Linctus BPC (Linctus Codeinae) (BPC 1973, page 722)
Ingredients Quantities
• Codeine Phosphate BP 3 g
• Compound Tartrazine Solution BP 10 mL
• Benzoic Acid Solution BP 20 mL
• Chloroform Spirit BP 20 mL
• Water 20 mL
• Lemon Syrup BP 200 mL
• Syrup BP to 1000 mL
Dose: 5 mL.
Use: Cough suppressant.
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Draughts:
A  draught is an older term used to describe a liquid preparation formulated as a single dose, in a volume
which is larger than generally utilised in traditional mixture formulations. Each draught was usually
supplied in a 50 mL unit dose container.
Spirits:
Spirits are solutions containing one or more active medicaments dissolved in either absolute or dilute
ethanol.
Pediatric drops:
These are an oral liquid formulation of potent drugs usually in solution, intended for administration to
pediatric patients, though they may be useful in other patients with swallowing difficulties. The
formulation is designed to have very small dose volumes which must be administered with a calibrated
dropper.
Gargles and mouthwashes:
Gargles and mouthwashes are aqueous solutions that are intended for treatment of the throat (gargles)
and mouth (mouthwashes) and are generally formulated in a concentrated form. These preparations must
be diluted before use and care should be taken to ensure that appropriate instructions are included on
the label and that the container used will be easily distinguishable from those containing preparations
intended to be swallowed.
Example:
1. Compound Sodium Chloride Mouthwash BP (BP 1988)
Ingredients Quantities
• Sodium Chloride BP 15 g
• Sodium Bicarbonate BP 10 g
• Concentrated Peppermint Emulsion BP 25 mL
• Double Strength Chloroform Water BP 500 mL
• Water to 1000 mL
Dose: Use approximately 15 mL diluted with an equal volume of water each morning and night.
Use: Used to cleanse and freshen the mouth.
Enemas and douches:
These liquid preparations are often formulated as solutions (though they may be presented as an
emulsion or suspension) and are intended for instillation into the rectum (enema) or other orifice, such
as the vagina or nasal cavity (douche). The volumes of these preparations may vary from 5 mL to much
larger volumes. When the larger volumes are used it is important that the liquid is warmed to body
temperature before administration.
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External  solutions
Lotions:
Lotions are solutions, but may also be suspensions or emulsions, that are intended to be applied to the
skin without friction on a carrier fabric such as lint and covered with a waterproof dressing. In some cases
lotions are applied to the scalp, where the vehicle for the medication is alcohol based, allowing for rapid
drying of the hair and thus making the product more acceptable to the patient (e.g. Salicylic Acid Lotion
2% BPC). In these cases, problems of flammability are addressed by suitable labelling.
Example:
1. Calamine Lotion Oily BP (Lotio Calamine Oleosa) (BP 1980)
Ingredients Quantities
• Calamine BP 50 g
• Wool Fat BP 10 g
• Arachis Oil BP 500 mL
• Oleic Acid BP 5 mL
• Calcium Hydroxide Solution BP to 1000 mL
Use: Calamine Lotion Oily was used as a mild astringent to soothe irritating rashes such as prickly heat or
chickenpox.
Liniments:
A liniment is a liquid preparation intended to be rubbed with friction and massaged onto the skin to obtain
analgesic, rubefacient or generally stimulating effects. Liniments should not be used on broken skin. They
are usually solutions of oils, alcohols or soaps, but may be formulated as emulsions.
Example:
1. White Liniment BPC (Linimentum Album) (BPC 1973, page 726)
Ingredients Quantities
• Ammonium Chloride BP 12.5 g
• Turpentine Oil BP 250 mL
• Oleic Acid BP 85 mL
• Dilute Ammonia Solution BP 45 mL
• Water 625 mL
Use: Lin Alb was also known as White Embrocation. The turpentine acts as a rubefacient and liniments
such as this were used for rheumatic pains and stiffness.
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Collodians:
These  are principally solutions of pyroxylin in a vehicle of ether and alcohol that are intended to be painted
onto the skin and left to dry. When dry, the collodion leaves a flexible film of cellulose on the skin which
may be used to seal minor injuries or retain a dissolved drug in contact with the skin for an extended
period. Collodions are highly volatile and highly flammable and care should be taken to label any
preparation appropriately.
Packaging of solutions:
When selecting packaging for extemporaneously prepared solutions, consideration should be given to the
route or method of administration. Liquid preparations that are intended for the oral route should be
packed in plain (smooth) amber bottles. External preparations and preparations that are not intended to
be taken internally (e.g. mouthwashes) should be packaged in fluted amber bottles (i.e. amber bottles
with vertical ridges or grooves). This will enable simple identification, by both sight and touch, of
preparations that are not to be taken via the oral route.
Discard date:
Extemporaneously compounded solutions are often relatively unstable for physical, chemical (hydrolysis)
and microbiological reasons. The exact impact of such processes on a compounded solution will depend
largely upon the storage conditions, the formulation and its intended purpose.
Commercially available manufactured products generally have long shelf-lives because of strictly
controlled manufacturing environments supported by rigorous quality assurance testing. Because of the
lack of complete control of conditions and inability to perform retrospective stability tests on
extemporaneously compounded solutions, much shorter shelf-lives must be attributed.
 ‘Freshly Prepared’ refers to a preparation that has been compounded less than 24 hours prior to
issue for use. In practical terms it is suggested that an expiry date two weeks is applied to oral
solutions that need to be Freshly Prepared or that contain an infusion or other vegetable matter.
 ‘Recently Prepared’ should be applied to compounded items that are likely to deteriorate if
stored for a period greater than four weeks when maintained at 15–25 C. In practical terms it is
suggested that four-week expiry should be applied oral solutions that require to be Recently
Prepared.
Remember that because patients frequently misunderstand the term ‘expiry’ it is suggested that a
preferred method of indicating shelf-life on the label of extemporaneously compounded products is to
apply the term ‘Discard after’ or ‘Do not use after’ followed by a definite date and/or time.
As a general rule in case of unofficial products, an expiry of 7–14 days would be given to any of the
following preparations;
• A solution that does not contain a preservative.
• A solution where there are no stability data available.
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Labelling:
In  addition to the standard requirements for the labelling of extemporaneous preparations, the following
points need to be taken into consideration;
 ‘Not to be taken’ and ‘Do not swallow in large amounts’ – This warning must be added to gargles
and mouthwashes.
 ‘Not to be taken’ – This warning should be added to inhalations and nasal drops.
 ‘For rectal use only’ and ‘Warm to body temperature before administration’ – These warnings
should be added to large-volume enemas.
 ‘For external use only’ – This warning must be added to the label of any other preparation that is
not intended for administration via the oral route.
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Dispensing  of Pharmaceutical Emulsions
The pharmaceutical term ‘emulsion’ is solely used to describe preparations intended for internal use (i.e.
via the oral route of administration). Emulsion formulation for external use are always given a different
title that reflects their use (e.g. application, lotion, cream, etc.).
An emulsion is essentially a liquid preparation containing a mixture of oil and water that is rendered
homogeneous by the addition of an emulsifying agent.
 The emulsifying agent ensures that the oil phase is finely dispersed throughout the water as
minute globules (Figure 1). This type of emulsion is termed an ‘oil-in-water’ emulsion. The oily
phase (disperse phase) is dispersed through the aqueous phase (continuous phase). Generally all
oral dose emulsions tend to be ‘oil in water’, as the oily phase is usually less pleasant to take and
more difficult to flavor.
 ‘Water-in-oil’ emulsions can be formed, but these tend to be those with external uses.
Definition:
According to the British Pharmacopoeia (BP):
Oral Emulsions are Oral Liquids containing one or more active ingredients. They are stabilised oil-in-water
dispersions, either or both phases of which may contain dissolved solids. Solids may also be suspended in
Oral Emulsions. When issued for use, Oral Emulsions should be supplied in wide-mouthed bottles.
Extemporaneous preparation:
In Oral Emulsions prepared according to the formula and directions given for Extemporaneous
preparation, the quantity of emulsifying agent specified in individual monographs may be reduced to yield
a preparation of suitable consistency provided that by so doing the stability of the preparation is not
adversely affected.
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Advantages  and disadvantages of emulsions:
The advantages and disadvantages of emulsions are discussed below;
Advantages:
 A dose of an unpalatable drug may be in a palatable liquid form (e.g. cod liver oil emulsion).
 An oil-soluble drug can be dissolved in the disperse phase and be successfully administered to a
patient in a palatable form.
 The aqueous phase can be easily flavored.
 The texture/consistency of the product is improved as the ‘oily’ sensation in the mouth is
successfully masked by the emulsification process.
 Emulsification increases the absorption of fats through the intestinal wall. Consider the process
of fat digestion, whereby fats are emulsified in the duodenum by bile salts. The efficient
absorption of the oil is increased by a process of homogenization which reduces the size of the oil
globules.
 Liquid dosage forms of incompatible ingredients may be formulated by dissolving or suspending
each ingredient in one of the phases of an emulsion system.
Disadvantages:
 They must be shaken well prior to measuring a dose, and even after efficient shaking the accuracy
of the dose is likely to be less than with equivalent
 A measuring device is needed for administration. Although not a major disadvantage, it must be
borne in mind that a measuring device will need to be supplied to the patient in order for them
to be able to measure an accurate dose (this will have cost implications), and in addition the
patient will need counselling on the use of the measuring device.
 Some degree of technical accuracy is needed to measure a dose.
 Conditions of storage may adversely affect the disperse system, leading to creaming or cracking
of the emulsion.
 Like all liquid dosage forms, they are much more bulky than their comparable solid formulation.
This makes emulsions heavier and more difficult to transport than solid dosage forms. Coupled
with this is the fact that, traditionally, pharmaceutical liquids are packed in glass bottles. These
are obviously prone to breakage which can be hazardous and cause the loss of the preparation.
 They are liable to microbial contamination which can lead to cracking.
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Method  of preparation
Continental & Dry gum method:
1. Extemporaneously prepared emulsions for oral administration are usually made by the
Continental or the dry gum method, where the emulsion is formed by mixing the emulsifying gum
(usually Acacia BP) with the oil, which is then mixed with the aqueous phase. The only difference
between the Continental and dry gum methods is the proportions of constituents within the
primary emulsion (for example, fixed oil emulsions made by the Continental method would use a
ratio of 4:3:2 rather than 4:2:1 with the dry gum method).
2. Internal emulsions prepared by the dry gum method should contain, in addition to the oil to be
emulsified, the following ingredients:
i. A vehicle – freshly boiled and cooled purified water is normally used because of the
increased risk from microbial contamination.
ii. A preservative (usually added to the product as Double Strength Chloroform Water BP at
50% of the volume of the vehicle). If freshly boiled and cooled purified water is used as
the vehicle, it would be appropriate to manufacture the Double Strength Chloroform
Water BP using freshly boiled and cooled purified water rather than potable water
iii. An emulsifying agent (or emulgent). The quantity of emulsifying agent added is
determined by the type of oil to be emulsified and the quantity of emulsion to be
prepared.
iv. Additional flavoring if required.
v. Additional coloring if required.
Occasionally, finely divided solids have been used to form emulsions. The solid must possess a balance of
hydrophilic and hydrophobic properties. Colloidal clays such as bentonite, magnesium hydroxide,
aluminium hydroxide, magnesium oxide and silica gel are some of the insoluble substances that have been
used as emulsifying agents.
If the chosen powder is easily wetted by water then an oil-in-water emulsion is formed, whereas those
that are preferentially wetted by the oil phase produce water-in-oil emulsions. The colloidal clays are
mainly used as emulsion stabilizers for external lotions or creams. Whereas, aluminum and magnesium
hydroxide have both been used as emulsifying agents for preparations intended for internal use.
All emulsifying agents will exhibit certain physical and chemical characteristics that will determine how
effective they are under various conditions of use.
Emulsifying agent:
All emulsifying agents will contain a water attracting or hydrophilic part and an oil-attracting or lipophilic
part.
 If an emulsifying agent was too hydrophilic it would dissolve completely in the aqueous phase.
 If it was too lipophilic it would totally dissolve in the oily phase.
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The  ideal emulsifying agent must concentrate predominantly at the interface between oil and aqueous
phases, where it is positioned such that the hydrophilic portion is in the aqueous phase and the lipophilic
portion is in the oily phase. When an emulsifying agent displays these properties it is said to have the
proper hydrophilic–lipophilic balance. If an emulsifying agent is predominantly hydrophilic an oil-in-water
emulsion is formed. Conversely, if it is predominantly lipophilic it will favor the production of a water-in-
oil emulsion.
The hydrophilic–lipophilic balance (HLB) of surface active agents has been categorized into the HLB system
of numbering.
 High HLB numbers indicate hydrophilic properties
 Low HLB numbers indicate lipophilic properties (Table 1)
The HLB system was developed by W. C. Griffin in 1949, originally for non-ionic surface active agents, but
has been expanded to include cationic and anionic surface active agents. Each emulsifying agent is
allocated an HLB number (see Table 2). When several oils or fats are included in a preparation a blend of
emulsifying agents is sometimes employed to produce the best product.
HLB range Application
3-6 W/O Emulsifying agent
7-9 Wetting agent
8-18 O/W Emulsifying agent
13-15 Detergents
15-16 Solubilizes
Table 1: Different hydrophilic–lipophilic balance HLB) ranges and their applications
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Table  2. Hydrophilic–lipophilic balance (HLB) value of a number of common emulsifying agents.
Emulsifying agent HLB VALUE
Acacia 8.0
Polysorbate 20 16.7
Polysorbate 60 14.9
Polysirbate 80 15.0
Sodium lauryl sulphate 40.0
Sorbitan Monolaurate 8.6
Sorbitan Monostearate 4.7
Sodium oleate 18.0
Tragacanth 13.2
Triethanolamine oleate 12.0
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  Calculation of the amount of emulsifying agent to be used in the preparation of an emulsion
using the dry gum method:
The amount of emulsifying agent used is dependent on the amount and type of oil to be emulsified. Oils
can be divided into three categories, fixed oils, mineral oils and aromatic (volatile) oils.
Fixed oils:
 Oil 4 parts by volume
 Aqueous phase 2 parts by volume
 Gum 1 part by weight
Mineral oils:
 Oil 3 parts by volume
 Aqueous phase 2 parts by volume
 Gum 1 part by weight
Aromatic (volatile) oils:
 Oil 2 parts by volume
 Aqueous phase 2 parts by volume
 Gum 1 part by weight
These proportions are important when making the primary emulsion, to prevent the emulsion breaking
down on dilution or storage.
The quantities for primary emulsions (in parts) are summarized in Table 3.
Accurate weighing and measuring of the components in the primary emulsion are important when making
the primary emulsion to prevent the emulsion breaking down on storage or dilution.
Table 3: Ratio of oily phase to aqueous phase to gum in a primary emulsion.
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Wet  gum method:
1. The proportions of oil, water and emulsifying agent for the preparation of the primary emulsion
are the same as those used in the dry gum method.
2. The difference is in the method of preparation. Using this method the acacia powder would be
added to the mortar and then triturated with the water until the gum was dissolved and a
mucilage formed (thick gluey substance).
3. The oil would then be added to the mucilage drop by drop while triturating continuously. When
nearly all the oil has been added, the resulting mixture in the mortar may appear a little poor with
some of the oil appearing to be absorbed or mixture become too thick. This can be rectified by
the addition of slightly more water.
4. The trituration continues until all the oil has been added, adding extra small amounts of water
when necessary.
5. When all the oil has been added, the mixture is triturated until a smooth primary emulsion is
obtained. In the main this method has fallen out of favor as it takes much longer than the dry gum
method.
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General  method of preparation of an emulsion using the dry gum
method:
It is relatively easy for an emulsion to crack, resulting in a failed product. Remember the following points
are critical when preparing emulsions:
1) Clean, dry equipment – All equipment should be thoroughly cleaned, rinsed with water and dried
carefully before use, particularly measures, mortars and pestles.
2) Accurate quantities – Accurate quantities are essential. Check weighing/measuring technique and
minimize transference losses (e.g. allow oil to drain from measure).
3) Have all ingredients ready – Correct rate of addition is important. Ingredients for the primary
emulsion should all be weighed and measured before starting to make the product.
The preparation of an emulsion has two main components:
 Preparation of a concentrate called the ‘primary emulsion’.
 Dilution of the concentrate.
Preparation of primary emulsion:
 Measure the oil accurately in a dry measure. Transfer the oil into a large dry porcelain mortar,
allowing all the oil to drain out.
 Measure the quantity of aqueous vehicle required for the primary emulsion. Place this within easy
reach.
 Weigh the emulsifying agent and place on the oil in the mortar. Mix lightly with the pestle, just
sufficient to disperse any lumps. Caution – over mixing generates heat, which may denature the
emulsifying agent and result in a poor product.
 Add all of the required aqueous vehicle in one addition. Then mix vigorously, using the pestle with
a shearing action in one direction.
 When the product becomes white and produces a ‘clicking’ sound the primary emulsion has been
formed. The product should be a thick white cream. Increased degree of whiteness indicates a
better quality product. Oil globules/slicks should not be apparent.
Dilution of the primary emulsion:
 Dilute the primary emulsion drop by drop with very small volumes of the remaining aqueous
vehicle. Mix carefully with the pestle in one direction.
 Transfer emulsion to a measure, with rinsing’s. Add other liquid ingredients if necessary and make
up to the final volume.
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Stability  of emulsion:
Emulsions can break down through cracking, creaming or phase inversion;
1. Cracking
This is the term applied when the disperse phase coalesces and forms a separate layer. Re-dispersion
cannot be achieved by shaking and the preparation is no longer an emulsion. Cracking can occur if the oil
turns rancid during storage. The acid formed denatures the emulsifying agent, causing the two phases to
separate.
2. Creaming:
In creaming, the oil separates out, forming a layer on top of the emulsion, but it usually remains in globules
so that it can be re-dispersed on shaking (e.g. the cream on the top of a pint of milk). This is undesirable
as the product appearance is poor and if the product is not adequately shaken there is a risk of the patient
obtaining an incorrect dose. Creaming is less likely to occur if the viscosity of the continuous phase is
increased.
3. Phase inversion
This is the process when an oil-in-water emulsion changes to a water-in-oil emulsion or vice versa. For
stability of an emulsion, the optimum range of concentration of dispersed phase is 30–60% of the total
volume. If the disperse phase exceeds this the stability of the emulsion is questionable. As the
concentration of the disperse phase approaches a theoretical maximum of 74% of the total volume, phase
inversion is more likely to occur.
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Emulsions  for external use:
Emulsions for external use are designed for application to the skin and may be liquid or semi-liquid in
consistency. The formulation of external emulsions differs from that of conventional emulsions in that no
primary emulsion is formed. As with internal emulsions, both oil-in-water and water-in-oil emulsions can
be produced and applied to the surface of the skin and mucous membranes.
The consistency of the formed emulsion determines whether it is a lotion or a much thicker cream
product. The advantage of an emulsion as an external application is that it is easily spread over the skin
and usually easily removed by washing.
Water miscible vehicles:
 Water – Usually freshly boiled and cooled purified water to reduce the chances of any microbial
contamination.
 Alcohol – Industrial methylated spirit (IMS) is the normal alcoholic constituent of products for
external use as it is exempt from excise duty and therefore cheaper than ethanol. Alcohol is
sometimes added to increase the cooling effect of the product, owing to the evaporation of the
alcohol from the skin’s surface.
Oily vehicles
 Mineral oils – e.g. Light Liquid Paraffin BP, Liquid Paraffin BP.
 Vegetable oils – e.g. Arachis Oil BP, Coconut Oi BP, Olive Oil BP. The problem with these oils
is that they tend to go rancid.
 Synthetic oils – e.g. Dimethicone (Dimeticone) BP.
Preservative:
The preservatives commonly used in emulsions for external use are the same as those commonly
employed in the extemporaneous formulation and production of creams namely;
 Benzoic Acid BP 0.1%
 Chlorocresol BP 0.1%
 Cetrimide BP 0.002–0.01%
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Emulsifying  agents used in the preparation of external emulsions
Water in oil emulsifiers:
 Beeswax – Occasionally used and is a traditional water-in-oil emulsifier; it is not a very good
emulsifier and nowadays tends to be used as an emulsion stabiliser.
 Calcium soaps – Made in situ by mixing a fatt acid and calcium hydroxide solution (lime
water).
 Wool alcohol – Preferable to wool fat as it is purer but still has the problem of creating
unpleasant odours in warm weather.
 Wool fat – Similar to human sebum and can cause sensitisation problems in some patients.
Mainly used as an emulsion stabiliser.
 Synthetic surfactants – Synthetic surface active agents with low HLB values.
Oil in water emulsifiers:
 Emulsifying waxes:
– Anionic – Emulsifying wax BP
– Cationic – Cetrimide Emulsifying Wax BP
– Non-ionic – Cetomacrogol Emulsifying Wax BP.
 Soaps:
– Soft soap – sticky green material that produces an oil-in-water emulsion (e.g. Turpentine Liniment BP)
– Ammonium soaps formed during the preparation of products when the oleic acid and ammonium
compounds react to produce ammonium oleate, an oil-in-water emulsifying agent.
Synthetic surface active agents with a high HLB value.
The emulsifying agents used for emulsions for internal use, namely tragacanth and acacia, would not be
suitable for an emulsion for external use as they are too sticky. Other than creams that are thick
emulsions, applications, lotions and liniments are often liquid emulsions.
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Packaging:
With  pharmaceutical emulsions intended for internal use, a suitable container would be a flat amber
medical bottle.
External emulsions (e.g. creams, liniments, lotions, etc.) would be packaged in suitable containers. For
example; a fluted amber bottle for liniments and lotions and a collapsible tube for a cream.
Pharmaceutical bottles come in a variety of different sizes and it is important to choose a suitably sized
container to match the volume of preparation to be dispensed. Obviously it is important not to use a size
of container that is too large for the volume of preparation to be dispensed, for both cost and appearance
reasons. Consideration should be given to selecting a bottle that will leave sufficient space to allow the
product to be shaken adequately before a dose is measured.
Discard dates:
Discard dates for pharmaceutical emulsions typically mirror those for pharmaceutical solutions. The
discard date of official preparations will be advised via the relative official texts. As with solutions and
suspensions, for official preparations the BP employs two definitions that are useful when
extemporaneously compounding emulsions:
 ‘Freshly Prepared’ refers to a preparation that has been compounded less than 24 hours prior to
issue for use.
 ‘Recently Prepared’ should be applied to compounded items that are likely to deteriorate if
stored for a period greater than four weeks when maintained at 15–25 C.
Traditionally it was suggested that an expiry date of four weeks be applied to oral emulsions in the
absence of any official guidance. Although emulsions usually contain a preservative (Double Strength
Chloroform Water BP at 50% v/v), they are liable to microbial contamination. For this reason,
consideration should be given to shortening the expiry date to 7–14 days.
Remember that because patients frequently misunderstand the term ‘expiry’ it is suggested that a
preferred method of indicating shelf-life on the label of extemporaneously compounded products is to
apply the term ‘Discard after’ or ‘Do not use after’ followed by a definite date and/or time.
Labeling:
In addition to the standard requirements for the labelling of extemporaneous preparations, the following
points need to be taken into consideration:
 ‘Shake the bottle’ – All emulsions will require this additional label.
 ‘For external use only’ – This warning must be added to the label of any external emulsion.
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Dispensing  of Pharmaceutical suspensions
Introduction:
Suspensions are an important pharmaceutical dosage form that are still widely in use. Owing to their
versatility they are often used in situations where an ‘emergency’ formulation is required. Common
pharmaceutical products that are suspensions Include;
 Ear drops
 Enemas
 Inhalations
 Lotions
 Mixtures for oral use.
Definition:
A pharmaceutical suspension is defined as a preparation where at least one of the active ingredients is
suspended throughout the vehicle. In contrast to solutions, in a suspension at least one of the
ingredients is not dissolved in the vehicle and so the preparation will require shaking before a dose is
administered.
The British Pharmacopoeia (BP) defines oral suspensions as, ‘Oral Liquids containing one or more active
ingredients suspended in a suitable vehicle. Suspended solids may slowly separate on standing but are
easily redispersed.’
Advantages:
The advantages of suspension are as fallows;
 Insoluble derivatives of certain drugs may be more palatable than their soluble equivalent.
 Insoluble derivatives of drugs may be more stable in the aqueous vehicle than the equivalent
soluble salt.
 Suspended insoluble powders are easy to swallow.
 Bulky insoluble powders such as Kaolin BP and Chalk BP can be administered in suspension and
can act as adsorbents of toxins in the gastrointestinal tract.
 Suspended drugs will be more rapidly absorbed from the gastrointestinal tract than the equivalent
solid dosage form (although absorption will be slower than from the equivalent solution).
 Lotions that are suspensions leave a thin layer of medicament on the skin. The liquid part of the
suspension evaporates, giving a cooling effect to the skin and leaving the thin layer of powder
behind (for example Calamine Lotion BP).
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Disadvantages:
  They must be well shaken prior to measuring a dose.
 The accuracy of the dose is likely to be less than with the equivalent solution.
 Conditions of storage may adversely affect the disperse system and in the case of indiffusible
solids clumping may occur, leading to potential dosing inaccuracy.
 Like all liquid dosage forms, they are always much larger and more bulky than their comparable
solid formulations. This makes them heavy and difficult to transport. Coupled with this is the fact
that, traditionally, pharmaceutical liquids are packed in glass bottles. These are obviously prone
to breakage which can be hazardous and cause the loss of the preparation.
General principles of suspension preparation
Although similar to pharmaceutical solutions in a number of ways, pharmaceutical suspensions differ in
that one or more of the solid ingredients are suspended throughout the vehicle rather than dissolved
within it. Different pharmaceutical solids have differing abilities to suspend throughout a vehicle. This
results in two types of pharmaceutical suspension: diffusible suspensions and indiffusible suspensions.
Diffusible solids:
These are suspensions containing light powders that are insoluble, or only very slightly soluble, in the
vehicle but which on shaking disperse evenly throughout the vehicle for long enough to allow an
accurate dose to be poured.
Examples of diffusible powders commonly incorporated into pharmaceutical suspensions include;
 Light Kaolin BP – insoluble in water
 Light Magnesium Carbonate BP – very slightly soluble in water
 Magnesium Trisilicate BP – insoluble in water.
Indiffusible solids:
These are suspensions containing heavy powders that are insoluble in the vehicle and which on shaking
do not disperse evenly throughout the vehicle long enough to allow an accurate dose to be poured.
Examples of indiffusible powders commonly incorporated into pharmaceutical suspensions include;
 Aspirin BP
 Calamine BP
In the preparation of indiffusible suspensions, the main difference from diffusible suspensions is that the
vehicle must be thickened to slow down the rate at which the powder settles. This is achieved by the
addition of a suspending agent.
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Formulation  of suspensions:
The non-soluble ingredients of a suspension are dispersed in the vehicle and, as with pharmaceutical
solutions, water is normally the vehicle of choice. The density of the aqueous vehicle can be altered
slightly by the addition of sucrose or glycerol and the viscosity can be changed by the addition of
thickening agents. The increase in the viscosity means that the rate of sedimentation of the insoluble
solid will be slower.
Suspension as emergency formulation:
In addition to established formulae, compounders may be required to produce a suitable liquid
preparation for patients who are unable to swallow tablets or capsules. Occasionally, the medicament
required may only be available commercially as a solid dosage form. If a liquid preparation is
unavailable, the compounder may be expected to prepare a liquid product from the commercially
available solid dosage form. This normally involves crushing of tablets or opening of capsules to provide
powdered drug to prepare a suspension.
When preparing a suspension from solid dosage forms, it must always be remembered that tablets and
capsules will contain unknown excipients as well as the nominal quantity of drug. The bioavailability of
the drug is likely to be unknown, and if possible a pure sample of powdered drug should be obtained in
order to produce a suspension without extraneous components. However, in cases where the solid
dosage form is the only source of the drug, Tragacanth Powder BP or Compound Tragacanth Powder BP
are usually suitable suspending agents.
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Oral  diffusible suspensions
General method preparation:
The steps involved in the preparation of diffusible suspension are written below;
1. Check the solubility, in the vehicle, of all solids in the mixture.
2. Calculate the quantities of vehicle required to dissolve any soluble solids.
3. Prepare any Double Strength Chloroform Water BP required.
4. Weigh all solids on a Class II or electronic balance.
5. Dissolve all soluble solids in the vehicle in a small glass beaker using the same procedures as
outlined in the chapter on solutions.
6. Mix any insoluble diffusible powders in a porcelain mortar using the ‘doubling-up’ technique to
ensure complete mixing
7. Add a small quantity of the vehicle (which may or may not be a solution of the soluble ingredients)
to the solids in the mortar and mix using a pestle to form a smooth paste.
8. Add further vehicle in small quantities, and continue mixing until the mixture in the mortar is of a
pourable consistency.
9. Transfer the contents of the mortar to a conical measure of suitable size.
10. Rinse out the mortar with more vehicle and add any rinsings to the conical measure.
11. Add remaining liquid ingredients to the mixture in the conical measure. (These are added now, as
some may be volatile and therefore exposure during mixing needs to be reduced to prevent loss
of the ingredient by evaporation.)
12. Make up to final volume with vehicle.
13. Stir gently, transfer to a suitable container, ensuring that all the solid is transferred from the
conical measure to the bottle, and label ready to be dispensed to the patient.
Point of clarity – method; alternatively, the contents of the mortar could be transferred directly to a
pre-prepared tarred container. Rinsing from the mortar and other liquid ingredients could then be added
to the bottle before being made up to final volume. This would prevent any possible transference loss
caused by powders sedimentations in the conical measure
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Oral  indiffusiable suspension
Oral indiffusible suspensions are prepared using the same basic principles as for oral diffusible
suspensions. The main difference is that the preparation will require the addition of a suspending agent.
The suspending agent of choice will normally be combined with the indiffusible solid using the ‘doubling-
up’ technique before incorporation into the product.
General method of preparation:
The steps involved in the preparation of indiffusible suspension are written below;
1. Check the solubility in the vehicle of all solids in the mixture.
2. Calculate the quantities of vehicle required to dissolve any soluble solids.
3. Prepare any Double Strength Chloroform Water BP required.
4. Weigh all solids on a Class II or electronic balance.
5. Dissolve all soluble solids in the vehicle in a small glass beaker.
6. Mix any insoluble indiffusible powders and the suspending agent in a porcelain mortar using the
doubling-up’ technique to ensure complete mixing
7. Add a small quantity of the vehicle (which may or may not be a solution of the soluble ingredients)
to the solids in the mortar and mix using a pestle to form a smooth paste.
8. Add further vehicle in small quantities, and continue mixing until the mixture in the mortar is a
pourable consistency.
9. Transfer the contents of the mortar to a conical measure of suitable size.
10. Rinse out the mortar with more vehicle and add any rinsings to the conical measure.
11. Add remaining liquid ingredients to the mixture in the conical measure. (These are added now, as
some may be volatile and therefore exposure during mixing needs to be reduced to prevent loss
of the ingredient by evaporation.)
12. Make up to final volume with vehicle.
13. Stir gently, transfer to a suitable container, ensuring that all the solid is transferred from the
conical measure to the bottle, and label ready to be dispensed to the patient.
Point of clarity – method; alternatively, the contents of the mortar could be transferred directly to a
pre-prepared tared container. Rinsing from the mortar and other liquid ingredients could then be added
to the bottle before being made up to final volume. This would prevent any possible transference loss
caused by powders sedimenting in the conical measure.
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Suspensions  for external use:
Suspensions intended for external use can be compounded using the same basic principles as those
intended for internal use. There may be differences in the choice of suspending agent used.
Inhalations:
Inhalations are liquid products that contain volatile ingredients intended to be released and brought into
contact with the respiratory lining. Suspensions are a particularly useful way of effecting this transfer as
the volatile ingredient can be adsorbed onto a carrier powder (a diffusible solid) and formulated as a
suspension which can then provide an accurate dose to be added to hot (about 65 C) but not boiling water,
so that the volatile ingredient is released and inhaled by the patient. Alcoholic solutions are also suitable
to use as a ‘hot’ inhalation. If ingredients are volatile at room temperature they may be inhaled directly
from a handkerchief or absorbent pad.
Lotions:
Lotions can be suspensions, although they may also be solutions or emulsions. They are intended to be
applied to the skin, without friction, on a carrier fabric such as lint and covered with a waterproof dressing.
In some cases, such as Calamine Lotion BP, they may be dabbed onto the skin surface and allowed to dry.
Packaging:
The packaging for suspensions is based on the same principles as for solutions, as both preparation types
are based on liquid administration. When selecting packaging for extemporaneously prepared
suspensions, consideration should be given to the route or method of administration.
 Liquid preparations that are intended for the oral route should be packed in plain amber bottles.
 External preparations should be packaged in fluted amber bottles.
This will enable simple identification, by both sight and touch, of preparations that are not to be taken via
the oral route.
Pharmaceutical bottles come in a variety of different sizes and it is important to choose a suitably sized
container to match the volume of preparation to be dispensed. Obviously it is important not to use a size
of container that is too large for the volume of preparation to be dispensed, for both cost and appearance
issues. Consideration should be given to selecting a bottle that will leave sufficient space to allow the
product to be shaken adequately before a dose is measured
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Discard  date:
Discard dates for pharmaceutical suspensions typically mirror those for pharmaceutical solutions. The
discard date of official preparations will be advised via the relative official texts. As with solutions, for
official preparations the British Pharmacopoeia employs two definitions that are useful when
extemporaneously compounding suspensions:
 ‘Freshly Prepared’ refers to a preparation that has been compounded less than 24 hours prior to
issue for use.
 ‘Recently Prepared’ should be applied to compounded items that are likely to deteriorate if
stored for a period greater than four weeks when maintained at 15–25 C.
In practical terms it is suggested that an expiry date of two weeks is applied to oral suspensions that
need to be Freshly Prepared or that contain an infusion or other vegetable matter. A four-week expiry
should be applied to oral suspensions that need to be Recently Prepared.
Remember that because patients frequently misunderstand the term ‘expiry’ it is suggested that a
preferred method of indicating shelf-life on the label of extemporaneously compounded products is to
apply the term ‘Discard after’ or ‘Do not use after’ followed by a definite date and/or time.
When dealing with unofficial preparations, the compounder must consider the following. As a general
rule, an expiry of 7–14 days would be given to any of the following preparations;
 A suspension that does not contain a preservative
 A suspension where there are no stability data available
 A new suspension or ad hoc preparation.
Labelling:
In addition to the standard requirements for the labelling of extemporaneous preparations, the
following points need to be taken into consideration;
 ‘Shake the bottle’ – All suspensions will require this additional label.
 ‘Not to be taken’ – This warning must be added to the label of any inhalations.
 ‘For external use only’ – This warning must be added to the label of any other suspension not
intended for administration via the oral route.
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Dispensing  of pharmaceutical ointments
Ointments:
Ointments are preparations for external application but differ from creams in that they have greasy bases.
The base is usually anhydrous and immiscible with skin secretions. Ointments usually contain a
medicament or a mixture of medicaments dissolved or dispersed in the base.
According to the British Pharmacopoeia (BP) Ointments are formulated to provide preparation that are
immiscible, miscible or emulsifiable with the skin secretion. Hydrophobic ointments and water-
emulsifying ointments are intended to be applied to the skin or certain mucous membranes for emollient,
protective, therapeutic or prophylactic purposes where a degree of occlusion is desired. Hydrophilic
ointments are miscible with the skin secretion and are less emollient as a consequence.
Ointment bases:
The base of a traditional ointment consists of a mixture of waxes, fats and oils:
 Waxes – solid and hard at room temperature
 Fats – semi-solid, soft at room temperature
 Oils – liquid at room temperature.
A change in temperature can affect the physical state of a base (e.g. coconut oil is solid in winter but is
more likely to be liquid in summer).
The addition of a wax to an ointment makes the preparation smoother and lighter in consistency. Altering
the proportions of oil, fat and wax in the ointment may vary the consistency. For example, extra wax will
make the ointment stiffer; extra oil will make the ointment less viscous. The proportions used may vary
depending on storage or the climatic conditions.
Example: whether the product is intended for use in the Tropics or in the Arctic.
1. Hydrocarbon bases:
These bases are immiscible with water and are not absorbed by the skin. They usually consist of soft
paraffin or mixtures of soft paraffin with hard paraffin or liquid paraffin. The paraffins form a greasy
waterproof film on the skin. This inhibits water loss from the skin, thereby improving the hydration of the
skin, which is particularly important in the treatment of dry scaly conditions
2. Absorption bases:
Absorption bases are good emollients and are less occlusive and easier to apply than hydrocarbon bases.
Absorption bases can be divided into non-emulsified bases and water-in-oil emulsions;
 Non-emulsified – These bases absorb water to form water-in-oil emulsions. Generally they
consist of a hydrocarbon base combined with a water-in-oil emulsifier such as Wool Alcohols BP
(Wool alcohol ointment BP) or Wool Fat BP (Simple ointment BP).
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  Water-in-oil emulsions – These are similar to non-emulsified bases but are capable of absorbing
more water. The constituents of emulsified bases include Hydrous Wool Fat BP (lanolin) and Oily
Cream BP (Hydrous Ointment BP).
3. Water miscible/ emulsifying bases:
These are anhydrous bases that contain oil-in-water emulsifying agents, which make them miscible with
water and therefore washable and easily removed after use. The following three emulsifying ointments
are used as water-miscible bases:
 Emulsifying Ointment BP (anionic)
 Cetrimide Emulsifying Ointment BP (cationic)
 Cetomacrogol Emulsifying Ointment BPC (non-ionic).
As the bases mix readily with the aqueous secretions of the skin and therefore wash out easily, they are
particularly suitable for use on the scalp
4. Hydrophilic bases:
These have been developed from polyethylene glycols (macrogols). They are non-occlusive, mix readily
with skin secretions and are easily removed by washing (e.g. Macrogol Ointment BP).
Macrogol bases are commonly used with local anesthetics such as Lidocaine BP.
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General  method for ointment preparation
Fusion
This involves melting together the bases over a water bath before incorporating any other ingredients.
The ointment base may include a mixture of waxes, fats and oils, of which some are solid at room
temperature and others are liquid:
 Hard – Paraffin BP, Beeswax BP, Cetostearyl Alcohol BP
 Soft – Yellow and White Soft Paraffin BP, Wool Fat BP
 Liquid – Liquid Paraffin BP and vegetable oils.
Method:
1. Always make excess as transference losses will always occur.
2. Determine the melting points of the fatty bases and then melt together. Starting with the base
with the highest melting point, each base should be melted at the lowest possible temperature
as the mixture progressively cools.
3. Add the ingredients to an evaporating basin over a water bath to avoid overheating – use a
thermometer to check the temperature regularly.
4. As the first base cools add the ingredients with decreasing melting points at the respective
temperatures, stirring continuously to ensure a homogeneous mix before leaving to set. It is
important to stir gently to avoid incorporating excess air, which could result in localized cooling
and a lumpy product.
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General  method for incorporating powders into an ointment base
 Soluble solids
Soluble solids should be added to the molten fatty bases at the lowest possible temperature and the
mixture stirred until cold. Alternatively, if using a pre-prepared base, soluble solids may be incorporated
using the method employed for insoluble solids.
 Insoluble solids
Insoluble solids should be incorporated using an ointment tile and spatula. If there is more than one
powder to be added these should be mixed in a mortar using the ‘doubling-up’ method.
General method for incorporating liquids into an ointment base
 Non-volatile, miscible liquids
Non-volatile, miscible liquids may be mixed with the molten fat in the evaporating basin. Alternatively, if
a pre-prepared base is used, then incorporate as for volatile or immiscible liquids.
 Volatile or immiscible liquids
Volatile or immiscible liquids (e.g. coal tar solutions) should be triturated with the ointment on the
ointment tile.
A very small amount of the ointment should be placed on the tile and a ‘well’ made in the center.
Traditionally, small quantities of liquid should be gently folded in to avoid splashing.
An alternative method is to spread a small amount of the ointment on the tile and then ‘score’ it with a
spatula. Then add small quantities of the liquid and fold into the base gently. If using coal tar or other
volatile ingredients, these should not be weighed until immediately before use and the beaker in which it
has been weighed should be covered with a watch glass to prevent evaporation.
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