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Tips: Nasal spray regulatory
approval

Based on the author’s recent experience obtaining
US FDA approval for Alcon’s first nasal spray prod-
uct, this article offers some practical approaches to
managing risks involved in the development of
nasal sprays as a follow-up to the article by
Chesworth et al. in our October 2009 issue.

Changes related to formulation, packaging, or manu-
facturing often present significant regulatory hurdles
for sponsors during the development cycle for orally
inhaled and nasal drug products (OINDPs) [1].
Although regulatory guidances describe basic
requirements for approval, they generally do not pro-
vide information on how to deal with changes in
development or with packaging component suppli-
ers, especially in the late stages of development.

One-time pharmaceutical development tests for
OINDPs may take more than a year to complete [2].
Formulation, packaging, or manufacturing changes
prior to marketing generally necessitate repetition of
at least some aspects of the testing to confirm that
the changes will not affect product’s spray character-
istics, adding even more time to the development
process. Sponsors may be able to negotiate with reg-
ulatory agencies to avoid repeating the entire cohort
of testing, however. Though spray testing is tedious,
time-consuming, and expensive, it often presents a
more attractive alternative to repeating a clinical
trial.

Good communication lines between the sponsor,
component supplier, and regulatory bodies will bene-

fit the sponsor greatly when changes arise during the
development program. Regulators will address
changes not specifically covered by guidance on a
case-by-case basis, and approaches may vary depend-
ing on the regulator assigned to the review. Sponsors
should, therefore, always seek advice before imple-
mentation to avoid unnecessary expenditures.

For sponsors with nasal sprays in Phase III develop-
ment, having knowledge of the necessary tests and
possible alternatives to repeating clinical trials for
the following potential product changes can save sig-
nificant time andmoney.

Formulation. Once your product has made it to
Phase III, avoid changes in formulation if at all pos-
sible. Companies sometimes need to make late-stage
formulation changes to establish intellectual prop-
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erty or to reduce an undesirable property of the for-
mulation such as degradation or color change that
may have become apparent only after observation of
the aging primary stability batches during the phase
III program. Although sponsors may view some for-
mulation changes as minor, regulatory agencies frown
upon almost any change at this stage of development
andmay require significant additional testing.

Major changes might cause formulations to change
character; a solution may become a suspension or
vice versa, requiring an entirely new NDA program.
Even minor changes such as the addition, reduction,
or removal of an excipient that does not cause any
significant physical change in the attributes of a for-
mulation may require extensive physico-chemical
comparative data, including pH, osmolality, viscos-
ity, color and clarity of a solution and/or re-suspend-
ability of a suspension to convince regulatory agen-
cies that the product profile has not changed.

Formulation changes can also affect levels of impuri-
ties and amounts of leachables and extractables in
the drug product. Some excipients may harbor unde-
sirable impurities or degrade, or cause degradation
of the active or other constituents. Changing the con-
centration of excipients will necessitate testing to
determine the effect on the impurity profile of the
drug product.

Sponsors may also suggest conducting bioequivalence
trials as an alternative to repeating safety and efficacy
trials. If the regulators reject a bioequivalence trial as
insufficient, the sponsor might try to negotiate a
pharmacodynamic trial to confirm efficacy since these
types of trials often require fewer subjects and less
time than do Phase III safety and efficacy trials. For
example, the sponsor of an anti-allergy nasal spray
might substitute a single-dose trial in an environmen-
tal exposure unit for an efficiency trial.

Resin or resin processing. Late stage resin
changes may be necessary when a component sup-
plier’s resin supply or processing changes, which
may be beyond the supplier’s control. Occasionally,
large-volume resin manufacturers make changes due
to a plant shutdown or the cost of the raw materials.
When that happens, a pharmaceutical company that
consumes kilogram quantities of resin per year for
pump or bottle manufacture is no match for the cus-
tomers who buy tank car loads of the same resin for
much larger capacity industrial uses.

Having legal agreements in place requiring the com-
ponent supplier to provide prompt notice of such
changes and to stockpile sufficient inventory for a 1-2
year supply may be the only real option for the phar-
maceutical company to protect itself against this type
of change. Having a 1-2 year stockpile will at least

allow time for the component supplier to provide
parts made of the new resin so that the sponsor can
re-qualify, manufacture new production scale
batches, conduct tests, submit results to regulatory
agencies, and gain approval.

Resin changes require, at minimum, extractables
testing and physical testing of the molded pieces, and
regulators may accept such component tests in lieu
of re-testing with the finished drug product. More
often, however, regulatory agencies require 3 batches
of drug product be manufactured utilizing 3 distinct
batches of new resin material to use in conducting
stability testing for at least 6 months on the drug
product.

For re-qualification of a resin with only minor
changes, regulatory agencies may allow the sponsor to
manufacture one production-scale batch of bulk prod-
uct and fill into 3 different batches of packagingmanu-
factured with the new resin. Accelerated stability test-
ing of these 3 batches that reveals no increase and no
new leachables compared to the innovator product
may provide enough data for regulatory submission.

Pump or actuator design. Pump or actuator
changes present a more serious regulatory problem
than a resin change because of the potential effects
on the product’s spray characteristics. As a result, the
sponsor must confirm that the new pump/actuator
performs no differently than the original and that the
new pump/actuator delivers the same quantity of
drug product and the same physical profile with
regard to spray content uniformity, droplet size dis-
tribution, and plume geometry. The definition of
“sameness” is open to regulatory interpretation, so
the company should work closely with regulators for
approval of the protocol prior to conducting the tests.

Temperature cycling studies might provide the best
alternative in these cases to prove that the new
pump/actuator still functions the same way under
adverse conditions. If pharmaceutical testing alone is
insufficient, the sponsor should consider bioequiva-
lence studies or pharmacodynamic trials to prove the
efficacy of the drug product delivered with the
changed parts.

Dip tube length. If the new dip tube is shorter than
the old dip tube, dead volume will increase, and tail
off may occur earlier than previously established,
especially in the tilted orientation, potentially affect-
ing patient use. The sponsor may avoid repeating
clinical trials if re-testing of the tail off and dead vol-
ume show that the labeling accurately reflects the
number of sprays.

Closure sealing system materials. Gaskets often
present the greatest source of extractables/leachables
in OINDPs, and any change in gasket material will
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probably require extensive repeat analyses for both
extractables and leachables. For crimp-on systems
that use an aluminum ferrule, corrosion may occur
with an acidic drug product. Such corrosion not only
results in a cosmetic problem but may also affect the
stability of the formulation.

Developers may need to change the pump design to
minimize contact between an aluminum ferrule and
the formulation when the product is stored in a hori-
zontal orientation for long periods of time. Some
component manufacturers may suggest aluminum
ferrules coated with various materials, but coatings
can sometimes leach undesirable impurities into the
drug product. Accelerated stability testing including
leachables and physical profiling may provide assur-
ance of drug product integrity when utilizing an alu-
minum ferrule.

The filling and closure process. Any changes to
container closure system parts or parameters may
affect the manufacturing process because manufac-
turing lines exert a specific torque for screw-on
pumps or a specific downward pressure for crimp-on
pumps for an optimal seal. Changes in the parts may
mean that the torque or pressure exerted is no longer
optimal, possibly resulting in an increased number of
seal failures. Loss of seal may cause an increase in
leakage rate that can usually be detected visually,
with or without applied vacuum.

Leaky bottles present a cosmetic problem and, more
significantly, may suffer drastic weight loss. Al-
though guidances do not specify a weight loss limit,
greatly exceeding the weight loss specification might
cause the product to fail long term stability testing
with regard to active or preservative assay, osmolal-
ity, or pH.

While regulatory guidances also do not specify a
maximum failure rate for seal integrity of OINDPs, a
high leakage rate could affect the marketability of a
product. Patient complaints about leakage resulting
in a wet pocket or smeared label may make health
care providers reluctant to continue prescribing a
medicine. For sterile nasal sprays, and even for nasal
sprays that include a preservative, leakage could also
result in contamination.

Labeling material. Any changes to the ink and
adhesives used in labeling may require a repeat of
accelerated stability testing to guard against an
increase in leachables or a different leachable profile
if materials migrate through the plastic bottles into
the liquid drug product [2]. Low density polyethyl-
ene bottles present a greater concern for this type of
migration than do the high density polyethylene bot-
tles usually used for OINDPs; however, testing is still
necessary.

Secondary packaging, including overcap, car-
ton, and shrink-wrapping. Secondary packaging
rarely affects the drug product due to the lack of
direct contact. However, shrink-wrapping several
cartons together traps vapor around the bottles for
significant periods of time and could potentially
increase leachable levels in the drug product. To con-
firm the effect of changes, the sponsor should, of
course, conduct accelerated stability studies and
compare to those conducted on prior production-
scale batches.

Although changes in resin, color, or texture of the
overcap would not typically affect the drug product, a
cosmetic change may have some importance to the
consumer, so the sponsor should discuss such changes
with the regulatory agency prior to implementation.

Sample size. Sample sizes usually involve smaller
containers and/or lower fill volumes as well as short-
ened expiration dating. For any of the changes men-
tioned above, the issue of sample size is generally the
lowest regulatory hurdle. A repeat of 3 stability
batches is preferable. However, if acceptable data has
been previously generated for the trade size and/or a
previous sample size, reduced sample size re-testing
may be negotiated with the agency. For example, the
sponsor may be allowed to generate one production-
scale batch of liquid drug product bulk and fill into 3
lots of sample size utilizing 3 distinct lots of the new
resin or components for repeat accelerated stability
testing.
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