
 
 

 

Taste and Odour in Metered Dose Inhalers  

Where it Comes From and How to Control it 
 

 

Introduction 

 

Control of the taste of a Metered Dose Inhaler (MDI) is not yet a regulatory requirement, but 

it is nonetheless prudent for pharmaceutical companies to attempt to control any adverse 

taste that their formulations may develop. 

 

Firstly, regulatory bodies are becoming aware that adverse tastes often develop on storage, 

and they appreciate that an objectionable taste can have very negative consequences for 

patient compliance; the example of corticosteroid formulations in paediatrics is perhaps the 

most obvious example. 

 

Secondly, even if there is no current regulatory requirement for pharmaceutical companies 

to address this problem, there is often a strong commercial incentive. Today’s market for 

inhaled medications is highly competitive and there are a number of recent examples that 

clearly show that an unpleasant tasting product will often lose share to a more palatable 

alternative. 

 

This paper investigates the most common causes of taste/odour in MDI products and 

provides suggestions on how it can be minimised. 

 

Taste/odour receptors 

 

One of the problems in dealing with this topic is the degree of confusion in the minds of 

patients as to whether they are sensing a taste or an odour. 

 

True taste is a crude sense relying on taste buds located on the tongue and in the 

oropharangyl tract. It can detect five main classes of taste; salty, sour, bitter, sweet and 

savoury. These receptors mainly require direct liquid phase contact to be activated. 

 

In contrast, odour receptors are located as a complex structure in the nasal tract and 

frequently are also involved in an overall ‘taste perception’, when some of the components 

of a ‘tasted’ substance are sufficiently volatile to reach these receptors. Odour receptors 

are, in contrast, complex and highly discriminatory, enabling distinction between tens of 

thousands of different smells. 
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In the context of MDIs, both sets of receptors are ‘in play’ but patients most commonly 

report experiencing ‘a taste’ rather than odour, irrespective of the actual mode of action. 

 

 

Discussion 

 

There are at least six potential sources of adverse ‘taste’ in an MDI, which will be discussed 

in turn. 

 

1. Drug and phase 

 

One of the toughest decisions the MDI formulation chemist has to take is whether to present 

the active ingredient (AI) as a suspension of fine crystals in a liquid matrix, or as a solution. 

In some cases, there is no choice. For example Beclamethasone Diproprionate (BDP) is 

always offered, as a solution in alcohol/HFA 134a, as a viable HFA based suspension has 

never been achieved. In contrast, different manufacturers offer Budesonide as either a 

suspension or an alcohol/HFA 134a-based solution. 

 

There are many different factors influencing the choice (when it is available) of an 

alcohol/HFA 134a solution, or a 134a suspension, but the taste experienced by the patient 

should be one of them. Market experience seems to demonstrate that there is a much 

greater risk of an adverse taste reaction with an alcohol-based solution of a drug, than with 

a suspension. 

 

In part, this is no doubt due to the higher alcohol levels commonly used in solution 

formulations (see below) but if the drug itself also promotes a true taste response (e.g. 

bitter) then its presentation to the taste buds in solution form is likely to maximise the speed 

and severity of such a reaction. 

 

2. Ethanol content - physiological reaction 

 

The ‘burn’ sensation from an alcohol mist striking the back of the throat is well known and 

easy to understand. Whilst not reported on too adversely at alcohol concentrations of circa 

5% in the HFA propellant, formulations with higher levels (as high as 15% in some cases) 

are more likely to attract adverse comment from patients. The rule is simple, use the 

minimum amount of alcohol. 

 

3. Oleic acid content 

 

Oleic acid, the surfactant that is often used to assist in stabilising suspensions such as 

Salbutamol Sulphate, tends to promote a strong sour/bitter reaction. A typical suspension 

formulation that relies on oleic acid will have at least 5% of ethanol present to solubilise the 

surfactant, as it only has very limited solubility in pure HFA 134a. 
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Anecdotal evidence strongly suggests that as with ethanol, the trick is to use the absolute 

minimum of surfactant needed to get acceptable stability, which at the same time reduces 

the ethanol required to 

  

 

achieve solution of that amount of oleic acid. There are examples of formulations that have 

a much higher surfactant – plus-ethanol concentration and it is no coincidence that these 

also tend to get a very bad press regarding taste and adverse user reaction. 

 

4. Ethanol impurities 

 

Ethanol is not a particularly stable molecule in the presence of oxygen, and analysis of the 

content of MDIs in patient circulation reveals traces of aldehydes, ketones and higher 

alcohols. 

 

At the higher levels of alcohol usage, these compounds can add quite an unpleasant 

dimension both to the taste and odour of the inhaled dose. The following steps should be 

followed to minimise this risk: 

 

a. Inhalation alcohol should be purchased to a high purity specification; normal compendial 

specifications are not adequate. Particular care should be taken over specification levels for 

potential taste affecting contaminants. 

b. Before use, alcohol should be stored away from contact with oxygen. 

c. All oxygen should be removed from the MDI as part of the filling process. 

d. The valve crimp seals should be chosen to try and inhibit the inward diffusion of oxygen 

into the MDI. 

 

5. Extractables 

 

Nowadays extractables from valve components are stringently controlled, but usually no 

assessment has been made as to whether any remaining extractables have a strong taste 

or odour profile. Some rubber cross-linking agents, for example, involve sulphur chains. 

 

Pharmaceutical companies should seek assurance from their valve suppliers to confirm that 

not only are the extractable profiles acceptable from a regulatory perspective but also that 

no strongly tasting compounds are leached out. 

 

6. HFA Propellant 

 

Medical propellants have a history of occasionally imparting unpleasant taints to the MDIs 

in which they are used.  Work over the years, starting as far back as the late 1980s in CFC 

12, has shown that these could be described as Rubbery” or “cabbage-like”. It was shown  
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that they were due to trace impurities at the ppb or sub-ppb level, which normal purification 

technology did not remove. 

 

More recently, industrial HFA grades have exhibited similar problems, with anecdotal 

evidence of an industrial 134a isotank ‘clearing the shop’ when it was opened for 

maintenance with a strong ‘burnt’ smell. 

 

 

There are also examples of medical HFA grades from some new 

  

suppliers to the market having similar problems, often with an unpleasant ‘fishy’ smell which 

even develops in the finished MDI. 

 

Although this is not yet recognised by all propellant manufacturers, correct processing of 

the medical grade HFA 134a can completely remove all such taints, and ensure the finished 

MDI remains free of them. 

 

ZEPHEX®134a is carefully manufactured to be totally odour free, which is confirmed by the 

conducting of a very sensitive organoleptic odour test as one of the suites of release tests 

for this medical propellant. 

 

 

Conclusion 

 

There are several sources of unpleasant taints and tastes in MDI products. Not all can be 

avoided, but if those that can be controlled are controlled and the rest are minimised, a 

pharmaceutical company stands a good chance of producing an MDI with acceptable taste 

perception by patients. 
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