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Tips: Selecting a dose counter

With the intellectual property space extremely
crowded, companies have staked out turf with com-
peting designs for dose counters and indicators.
Since those designs vary significantly, and each has
its pros and cons, developers of MDI products must
do their homework and make some basic decisions
about priorities before choosing a company to begin
design work. Inhalation has spoken to several lead-
ing dose counter manufacturers to get a sense of the
most important considerations to weigh when select-
ing these components.

Regulatory considerations
Where the product will be marketed. Since the publi-
cation of a 2003 guidance, the FDA has recommended
that all new MDI products must include “clear indica-
tion of when an MDI is approaching the end of its rec-
ommended number of actuations as well as when it
has reached or exceeded that number.” Although the
language appears to leave room for approval of a new
MDI based on assurance that a counter would be
retrofitted later, the experts agree that the “recom-
mendation” has become a de facto mandate in the
past few years.

European regulations are somewhat less stringent,
and while the FDA leaves almost no possibility of
approval for a new MDI without a dose counting
mechanism, 3M Drug Delivery Systems Development
Specialist Georgina Fradley believes that an MDI
could still be approved in Europe without one.

New vs. established products. The FDA requires
dose counters on all new inhalers. In those cases, the
approval process makes integration of the dose
counter a necessity from the start of development.
Makers of previously approved products have an
opportunity to differentiate their products by adding
dose counters. Depending on the type of counter,

retrofitting an existing device can present a major
regulatory challenge in matching a new actuator with
new components to the existing pharmaceutical per-
formance profile, according to Fradley.

Time
You should expect a minimum of 6 months from the
time you select a company to supply a dose counter for
your new MDI until you are ready for clinical studies,
says Joe Keenan, BusinessManager for Dose Counters
at Bespak, and it may take up to a year. On average, he
says, the total time to market for a retrofitted dose
counter is about 3 years and could take longer; working
with the same company that manufactures your de-
vice’s valve may provide a small savings in engineering
time.

Developers should take into consideration the amount
of engineering time necessary for customization,
whether design time for the device will cause delays in
beginning clinical trials, and the amount of additional
data gathering for regulatory submissions. Kelly
Armstrong, Associate Director-Dose Counting Port-
folio at Trudell Medical also notes that the manufac-
turer’s readiness to scale up production for commer-
cial manufacturing can play a role.

Dose counters vs. dose indicators
The FDA requires only that the device let the patient
know when the remaining dose count is low and
when all the doses have been used, so a dose indica-
tor without a numerical count is acceptable. A dose
indicator might prove simpler to engineer, and it
may add less bulk to the inhaler. Once you reach
commercial productions levels, however, there is lit-
tle if any cost saving for an dose indicator over a dose
counter, points out Bespak’s Keenan.

All of the experts we spoke to agree that dose counters
provide an opportunity for product differentiation. If
you opt for a dose counter, you will need to consider
whether you need a single increment count ormultiple
increment counts (i.e., by tens, for example). Also take
into consideration aesthetics like color, font, and
where the readout is placed. Armstrong points out that
the numbers need to be easy to read in order for
patients to benefit from counters.

Factors to consider when
choosing a dose counter or
indicator for your new or
existing pMDI product
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Accuracy
Dose counters for MDIs fall into two categories:
force-driven and displacement-driven. Since they
both measure secondary effects instead of the actual
firing of a dose, both types present challenges for
accurate measurement. For displacement counters,
the challenge lies in managing tolerances since the
valve travel distance is extremely small. The force-
driven type must account for variations in force pro-
files from product to product, batch to batch, and
across the lifetime of a device.

Safety
Especially for rescue inhalers, dose counters must
insure that they do not mistakenly tell the patient
that shots remain when the drug has in fact run out,
and the counters must not impede use of the
inhaler. Minimization of undercounting and resis-
tance to tampering are critical. Bespak’s Keenan
notes the importance of maintaining the intimacy of
the counter with the rest of the device in order to
avoid corrupting the count; although he agrees that
patients can always find a way to remove the can if
they really want to, they should not be able to swap
it out under normal use.

Robustness
Internal dose counter designs should include safety
features so as not to jam the actuator in the event
that the counter mechanism breaks. Dose counter
mechanisms include a number of small parts, typi-

cally about 7, according to Fradley, that must stay
intact and work together even if the patient drops
the inhaler or keeps it in a backpack along with their
textbooks. The number of components, the material
selection, and the location of the mechanism all play
a role in the robustness of the counter.

Ergonomics
Dose the dose counter add height or bulk to the
inhaler that affect the patient’s ability to hold or
actuate the device? Is the display designed and
located so that patients can see it easily?

Cost
Adding a dose counter generally adds about 0.50 to
1.50 US dollars to the cost of the inhaler, according
to the experts. Some of the factors that influence
cost, such as the number of components, may also
affect the robustness of the device. 3M’s Fradley
points out that the cost of the counter is small com-
pared to the drug, so there is little point in skimping
and running into problems later.

Another factor that affects cost is where the product
is in its lifecycle. For an existing MDI that will be
retrofitted, you need to consider changes to packag-
ing and to the manufacturing process. Also, if a
retrofitted dose counter affects an inhaler’s perfor-
mance, by altering air flow in the device, for example,
you may have to conduct additional studies and pos-
sibly face more regulatory challenges. Inhalation


