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Abstract

This paper focuses on the regulatory aspects of pro-
pellant switch programs for pressurized metered dose
inhalers (MDIs) where products currently regulated
by the United States Food and Drug Administration
(FDA) are involved. These include MDIs as approved
products through new drug applications (NDAs),
approved generic MDIs through abbreviated new
drug applications (ANDAs) and ANDAs in devel-
opment that will be associated with an approved new
drug application (NDA) as the reference listed drug

(RLD). There is much to be learned from the previ-
ous MDI propellant switch of the1990’s. That earlier
change was much more dramatic than the current
scenario for a number of reasons, including the rad-
ically different physicochemical nature of the 1990’
hydrofluorocarbon (HFC) propellants and the out-
dated in vitro testing programs available at that time.

At the heart of the matter are several critical regula-
tory parameters and questions yet to be decided upon
by the FDA. These include how much weight will be
attributed to modern comparative iz vitro data (pre-
to post-switch), and what (if any) clinical equivalence
data are necessary to support a successful propellant
switch program. Further, from the regulatory per-
spective, is the propellant itself viewed as an ordinary
inactive ingredient or is it imbued with particular
physicochemical properties (a case requiring proof)
that would make it necessary for a generic and its
RLD to share the identical propellant (or propellent

mix) that are otherwise shown to perform similarly?

Requiring submission of NDAs or ANDAs in
support of propellant switch programs for MDI
products that are already approved could lead to
a number of otherwise avoidable negative pub-
lic health outcomes. These include elimination of
generic MDIs altogether, innovator and generic
drug shortages, product withdrawals and greatly
increased MDI costs for a large group of at-risk,
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chronically ill patients with asthma and chronic
obstructive pulmonary disease (COPD).

Instead, it is reasonable to conclude that successful
propellant switch scenarios may be achievable via the
prior approval supplement (PAS) pathway for both
NDAs and ANDAEs that are currently approved. This
appears feasible within the FDA’s existing guidance
and regulatory framework through the lens of science
and progressive policy that can be aligned with the
uniqueness of this situation.

Introduction
In the 19907, for environmental protection reasons,

chlorofluorocarbon (CFC) MDI propellants (aka
“Ist generation” propellants) were phased out and
replaced with second generation hydrofluoroalkane
(HFA) propellants, HFA-134a and HFA-227, which
are now in current use [1]. All approved CFC-based
MDI drug products were eventually removed from
the market before or at government deadlines [2,
3]. Applicants were required to submit new, original
NDAs including full clinical studies for each previ-
ously approved, CFC-based MDI active ingredient
using one of the 2nd generation propellants. There
were valid reasons for this approach at that time,
which will be discussed more specifically in the next
section of this paper. It is also important to note there
were no generic MDIs on the US market during the
propellant switch of the 1990s.

Owing to their global warming potential, HFA-134a
and HFA-227 [4] may soon be replaced with 3rd
generation (aka “next gen”) propellants HFA-152a
and HFO-1234(ze)E, which have low global warm-
ing potential (LGWP). It is anticipated that new
MDI drug products will be developed using next
gen propellants and that currently approved MDI
drug products (under NDAs or ANDAs) will have
to undertake a propellant/formulation switch pro-
gram to maintain a sustainable position in asthma

and COPD therapy.

For additional perspective, both in the 1990s and
today, the propellant switch programs were/are not
related to the safety or efficacy of these products.
Rather they were/are solely based on data-driven and
scientifically sound environmental concerns in rela-
tion to global warming.

Of current interest are the following points:

* By using modern approaches, the prior approval
supplement (PAS) pathway may be the optimal reg-
ulatory pathway today for approved MDI products
under an NDA or ANDA to submit reformulated

MDIs with next generation LGWP propellants.

* The FDA has not yet made public the technical
and clinical testing requirements (if any) for the
above cases.

* 'There are unique statutory, regulatory and tech-
nical relationships between an MDI currently
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approved (or being developed) under an ANDA
to a corresponding reference listed drug (RLD)
product. The FDA has not yet provided clarity
about how it will regulate the complex relation-
ship between a generic MDI and its RLD, with
regard to a propellant switch program.

This paper proposes points to consider and possible
pathways forward that relate to each of these con-
cerns. Overall, advances in the design, manufacture
and testing of MDIs have improved dramatically
since the pre- and early propellant switch era of the
1990’s [5-9]. This calls into question whether a regu-
latory pathway that requires new NDAs or ANDAs
is needed to adequately support safety, efficacy and
quality for a propellant change in already approved
MDI drug products.

Rationale for requiring new
NDAs in the 1990’s for (current
generation) HFA-based MDIs

In 1956, the first approved CFC-based MDI
appeared on the US market [10]. From a formula-
tion and manufacturing perspective, CFCs were the
ideal choice as MDI propellants. Several CFCs were
available, which allowed great flexibility (e.g., as mix-
tures) to obtain a wide range of working pressures,
also allowing for ease in manufacturing (e.g., two-
stage filling). CFCs are essentially inert (from the
pharmaceutical perspective) and the inactive ingredi-
ents used to formulate stable suspensions of an active
pharmaceutical ingredient (API) in a canister were

readily soluble in CFC propellants.

In contrast, HFAs 134a and 227 (as well as HFA-
152a and HFO-1234z¢(E) contain a distinguish-
ing structural feature that is not present in CFCs:
namely one or more carbon-hydrogen bonds. This
seemingly minor structural difference contributes to
large differences in physicochemical properties; par-
ticularly for dipole moment and the resultant differ-
ences in solubility behavior between CFC (1st gen)
and HFA and HFO (2nd and 3rd gen) propellants
(Table 1) [11].

This large difference in solubility behavior between
CFC and HFA propellants meant that the inactive
ingredients used as suspending agents in CFC-based
MDIs could not be used in HFA-based MDIs. Find-
ing inactive (aka, excipient) ingredients suitable for
HFA-based MDI formulation that were also accept-
able in terms of safety and tolerability proved elusive.
Further, there is no corresponding HFA propellant
for MDI use that is a liquid at ambient pressure and
temperature. Therefore, new manufacturing meth-
ods and equipment had to be developed, tested and
validated, in addition to developing new formula-
tions with inactive ingredients having very different
physicochemical properties.
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Table 1

Selected Physicochemical Properties of 1st, 2nd and 3rd Generation MDI Propellants

Propellant Generation and Status | Molecular Formula | Boiling Density Dipole Solubility
Point g/mL Moment of Water in
°C debye Propellant

ppm

CFC-11 1st discontinued CFCl, 23.7 1.49 0.45 100

CFC-12 1st discontinued CF,Cl, -29.8 1.33 0.51 90

HFA-134a 2nd current CF,-CFH, -26.2 1.23 2.06 3,200

HFA-227 2nd current CF,-CFH-CF, -16.5 1.41 1.46 610

HFA-152a 3rd next CF,H-CH, -24.7 0.91 2.26 2,200

HFO-1234ze(E) 3rd next CF,-CH=CHF -18.9 1.29 1.44 225

As an example, large differences in CFC to HFA sol-
vent power rendered useless the elastomers for valve
components as metering and canister seals, due to
altered swelling (formulation leakage and mechanical
issues) and extraction characteristics. The increased
solubility of water (for example) also led to corro-
sion problems for aluminum and some stainless-steel
MDI components that were previously stable with
CFC formulations.

As a result, for the CFC to HFA propellant switch
of the 1990’, new formulations had to be entirely
re-developed, and new materials of construction for
the valve and canister were necessary to achieve a safe,
effective and quality HFA-based MDI drug product
[12]. The targeting of every aspect of MDI design,
manufacture, testing and assessment of product per-
formance (e.g., acrodynamic particle size distribution
(APSD) and delivered dose uniformity (DDU)) had
to be redeveloped from the ground up—and impor-
tantly, in a dearth of relevant scientific data and reg-
ulatory precedent.

Also, during the 1990, there were independently
growing scientific and regulatory concerns regarding
toxic, irritating or mutagenic nitrosamines, polyaro-
matic hydrocarbons, etc.2 [13, 14] from elastomeric
and plastic materials of MDI construction. These con-
cerns were heightened by three factors for MDIs. The
target asthma and COPD populations are known to
have hyperactive airways, the manufacturing quality
of elastomers was uncertain and the corresponding
drug product testing for extractables and leachables
(E&L) were generally not considered to be suflicient
for the then-emerging situation of the 1990’.

In addition to E&L testing, the general state for eval-
uating MDI quality was already aging (by the quality

standards and controls of the pre-HFA 1980’s and
early 1990%). There were no compelling technical,
clinical or economic drivers to update the largely
empirical approaches to MDI development and
testing during that era. Today there are Quality by
Design (QbD), International Council on Harmoni-
zation (ICH) and FDA Guidance applicable to many
aspects of product design, development characteriza-
tion, testing and control, which did not exist prior to
the CFC phase-out during the 1990’s. Overall, these
allow for steadily modernized technical methods and
a more a mechanistic, non-empirical understanding

of MDI performance.

All these factors combined to create an overall con-
text for MDIs where requiring new NDAs for every
MDI made very good sense, whether it was a refor-
mulation of the same active ingredient or formula-
tion with a new active entity in an MDI product.
The so-called contemporary era of HFA-based MDI
products was born through these efforts to achieve
licensure by the new NDA route.

Compare and contrast the current to
next generation propellant switch:
General technical considerations

Third generation propellants HFA-152a and HFO-
1234z¢(E) are considered to have low global warming
potential whereas HFA-134a and HFA-227 do not
[10]. Generally during the pre-1990’s, the approach
for success had been to define a strictly controlled
narrow path for all aspects of MDI ingredient quality,
manufacture and testing. While that worked in terms
of product consistency (to the extent measured), this
narrow pathway approach was not a realm where
advances in MDI quality and innovation were readily

a. Carbon black (prepared by the “impingement” or “channel” process). The Commissioner of Food and Drugs, in order to protect

the public health, hereby terminates the provisional listing of carbon black (prepared by the impingement or channel process) for

use in food, drugs, and cosmetics [13].
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undertaken, let alone well understood. This remark
is not meant to cast aspersions on the innovative and
critical thinkers of that time. Rather, there simply
was no medical, environmental or economic driver
to deviate from a system that was working adequately
in the pre- to early-1990’s era.

There has been a considerable and steady iterative
improvement in all aspects of MDI design, devel-
opment, testing and manufacture since the mid-
1990’s, when the first of the current generation of
HFA-MDIs were marketed. Advances in computer
technology, modeling and software development
now make 77 silico approaches utilizing simulations
and predictive modeling of critical performance
attributes (e.g., APSD, DDU, etc. [5-8]) more fea-
sible, useful and predictive in terms of the in vitro
behavior of MDIs. Other important aspects include
human factors testing to assess the effects of force to
actuate, posture during use, cleaning, priming, rep-
riming, handling and disposal on safety, efficacy or
quality performance.

The use of Quality by Design principles has also facil-
itated the development of a well-defined design space,
leading to a deeper and more mechanistic under-
standing of what determines (and modulates) prod-
uct quality [10]. This knowledge is then transferable
and linked to appropriate requirements and controls
for ingredient quality, manufacturing parameters and
optimized testing regimens that better assure quality
over shelf life. Such QbD concepts and approaches
did not exist in the 1990’s, whereas today, they are an
integral part of rational drug product development.

Improved technology and development approaches
have therefore resulted in enhanced understanding
of the factors that determine MDI performance in
use, associated with greater predictability for critical
performance attributes. These outcomes have led to
a corresponding increase in understanding and pre-
dictability of the relationship between i vitro perfor-
mance and 7 vivo response.

It is well worth noting that any given iz vivo response
is often more variable and less precise to assess than
corresponding in vitro measurements of the critical
performance attributes leading to that response [15,
16]. The balancing trick has always been connecting
the appropriate level of in vitro precision that is suf-
ficient to meet in vivo goals for safety, efficacy and
sustained product quality. Modern methods make
attaining this goal a more realistic proposition. In
terms of MDIs reformulated with new 3rd generation
propellants, as part of a propellant change program,
it seems reasonable that a pharmacokinetic approach
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may also offer a solution to the biological equivalence
question, which is important in the regulatory context
for a self-to-self comparison effort (i.e., before—vs.
after—propellant change). In this context, self-to-self
means comparing an already approved product to an
updated product, by the same applicant, under the
same NDA, which involves the propellant change.

As an example of sophisticated contemporary think-
ing in this regard, the FDA had expressed its will-
ingness to consider both statistical and in wvitro
performance approaches to establish bioequivalence
for certain generic drug products and routes of admin-
istration (ROA), including aerosols [17]. Although
this applies to generic drugs seeking initial approval,
it is likely this approach can be extended and applied
to a propellant switch program—to gather sufficient
clinical information to support a propellant switch
program for MDI drug products that were approved
under an NDA or ANDA.

If submitted under the same NDA or ANDA via a
prior approval supplement, the quality requirements
for approval of a propellant change for an approved
MDI product may be as rigorous and data-based
as would be required for a new NDA. Overall, the
package of in vitro data may be derived from better-
informed study designs and be more mechanistically
understood than was possible in the 1990’s. Such
data provided on its own or coupled with relevant
pharmacokinetic data (as self-to-self, pre- vs. post-
change), and limited clinical datab [18] may offer a
route forward for use of a prior approval supplement
paradigm for currently approved MDI products—
thereby balancing feasibility with low risk—in a pro-
pellant change. It is therefore well worth exploring

this possibility in more depth.

Compare and contrast the current
to next generation propellant
switch: The criticality of regulatory
pathways for NDAs and ANDAs

NDA regulatory pathway
recommendations

Based on the sum total of technical and regulatory
considerations discussed in this paper—in conjunc-
tion with contemporary approaches to the design,
development, characterization, manufacture and test-
ing of MDIs—I propose that the prior approval sup-
plement pathway under the same NDA (or ANDAs,
see below) for approved MDIs updated with next
generation propellants may be the optimal approach

for gaining US regulatory approval.

b. In alignment with the FDA’s Least Burdensome Provisions Guidance [18]: If the pre- to post-propellant change MDI meets all

applicable specifications, plus any additional required comparative iz vitro performance tests to support safety or efficacy, and

either in vitro PK, or in vivo PK are comparable, then a requirement for additional clinical studies should be justified on a specific

need for safety or efficacy that is not otherwise addressed by other data.
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Furthermore, based on contemporary knowledge
and methods, I also believe that the PAS approach
poses no greater risk with respect to safety and efh-
cacy for those MDI products than requiring a new
NDA. The need for clinical data is greatly reduced
by virtue of in vitro/in vivo correlations (IVIVC),
in vitro/in vivo relationships (IVIVR), modeling/
in silico simulations and predictions compared to
that available in the 1990’s [6-9]. If limited patient-
derived data are required, it may also be submitted
via the PAS pathway to NDAs [19]; as discussed in
the following excerpt:

From: 2004 FDA GUIDANCE: SUBMITTING
SEPARATE MARKETING APPLICATIONS...
USER FEES STATES

2. Other Changes to Approved Products

A change to an approved product based on chem-
istry, manufacturing, or controls data and bio-
equivalence, or other studies (e.g., safety and
immunogenicity), that changes (1) the strength
or concentration; (2) the manufacturing process,
equipment, or facility; or (3) the formulation (e.g.,
different excipients) can be submitted as a supple-
ment to an approved application.

[t seems reasonable to expect a thorough justification
from the FDA if they were to require new NDAs
for approved MDI products undergoing a propel-
lant change only (i.e., no new indications, etc.). The
PAS scenario would be more feasible and less costly,
while providing a timelier FDA assessment (and a
less burdensome FDA workload) and would have
lower overall risk than existed in the 1990s. This sce-
nario would be particularly so when all the necessary
data can be submitted via the PAS route, without the
additional encumberments to generic MDIs (dis-
cussed later in this paper) that requiring new NDAs
would bring.

Requiring entirely new NDAs for approved MDI
drug products may go beyond an abundance of
caution to an extreme position. In contrast, a PAS
change program for switching to the next generation
of propellants would be:

* less likely to result in approved product discon-
tinuation/withdrawal with corresponding drug
shortages and loss of therapeutic options;

* less costly and a timelier response to the environ-
mental considerations for propellant change;

* both acceptable and of comparatively low risk (as
all necessary data may be submitted via PAS); and

* structured to allow approved generic MDIs to

more feasibly persist because the corresponding
NDA would be retained.
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ANDA regulatory pathway
recommendations

Generic MDIs did not exist during the propellant
switch programs of the mid-1990’s and as a result
there was no concern, consideration or allowance for
them in technical and regulatory requirements at that
time. Because generics rely so heavily on the refer-
ence listed drug, it is in the best interest of the public
health to develop rational and sustainable guidance
and policy that accounts for this interdependent rela-
tionship. I suggest that the benefits for patient health
would be enhanced if the PAS approach were to be
implemented without undermining, or worse obvi-
ating, currently approved ANDA MDIs, or those in
development (or to be developed) against currently
approved NDA MDIs.

Furthermore, it is possible that if new NDAs are
required for already approved MDIs, then any
approved generic, as well as any future such generic
product(s) to the already approved NDA, could be

jeopardized in a number of ways. These include:

* If the NDA is withdrawn for reasons of safety and
efficacy, then ANDAs referencing that NDA can

no longer be marketed.

* The ANDA is at a dead end in terms of complying
with a propellant change if the ANDA applicant

cannot change the propellant of their own volition.

* Necessary supplies of the drug product are likely
to become rapidly unavailable for the ANDA
applicant to use, if the original NDA is no lon-
ger marketed and the company wanting to use the
ANDA route wishes to continue development.
This problem is worsened if the NDA applicant
withdraws the already approved NDA (even if not
for reasons of safety and efficacy). It is appreciated
that the FDA could allow for substitution with a
new RLD or reference product. However, this pro-
cess would likely take an undetermined (lengthy)
amount time to complete and is therefore a risky
and uncertain process [20]. If all approved MDI
products (NDA and ANDA) are required to refor-
mulate under new applications, the point will
likely become moot for years because generics
would need a new RLD to become “off-patent” in

order to apply for an ANDA.

Potential consequences for
inhaled product development and
availability linked to the transition
to low GWP propellants

In the United States alone, COPD affects 6.5 per-
cent of adults and asthma affects about 7.7 percent
of adults and children [21, 22]. The chronic nature
of these diseases, that children are also affected,
and the known sequalae if left untreated or under-
treated clearly point to a public health need to
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make the upcoming propellant transition as feasi-
ble and unencumbered as possible, consistent with
modern science.

It is foreseeable that the impending loss of existing
NDA and ANDA MDI drug products under a man-
date for new NDAs could lead (with high predict-
ability) to drug shortages as manufacturers struggle
with respect to resources in developing new NDAEs,
while supporting existing NDAs, and while already
approved ANDAEs also come under threat.

There are numerous complexities that may impact
approved ANDA MDI products as a result of an
RLD MDI being withdrawn or and/or replaced by
another NDA [23].

An RLD MDI product is the anchor upon which an
ANDA MDI is approved. If the RLD MDI is with-
drawn (or otherwise not available for reference test-
ing), the approved ANDA MDI is caught in limbo.
Another approved MDI may be designated as the
listed drug [22] (if one is suitable and available),
but this is an uncertain and time-consuming pro-
cess for all parties concerned. Further, if an existing,
approved NDA is withdrawn for reasons related to
safety or effectiveness, that requires any correspond-

ing ANDAC(s) to be immediately withdrawn.

Some NDAs and ANDAs may simply drop out of
the market altogether for the particular MDI pro-
duct(s), rather than face full NDA development.
Likewise, generic products may simply be withdrawn
(or forced out); and waiting for NDA exclusivity to
expire requires three years for a 505B2 NDA or five
years for a 505B1 NDA. Such a situation could cre-
ate a gap of three to five years at minimum, (plus at
least another six months for an ANDA review) before
the next cohort of NDA-based MDIs with new pro-
pellants could be introduced and cause further delays
for registration of any generics related to them.

Even if the likely and predictable drug shortage
issues do not occur with a new (A)NDA require-
ment approach, the loss of current generic MDIs
for at least three to five years post-approval of new
NDAs, and/or the lack of availability of currently
approved MDI products under NDAs, would likely
result in fewer therapeutic options available to clini-
cians, as well as the loss of lower-cost MDI options,
thereby affecting payor reimbursement. I believe that
the MDI propellant switch scenarios need not occur
with such severity, hardship and cost (in time and
money) to asthma and COPD patients.

Requiring new NDAs for already approved MDIs
for the transition to HFA-152a or HFO-1234ze(E)

is a more cumbersome and higher cost (in devel-
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opment and user fees) and is overall a less feasible
and longer process, which may be inconsistent with
modern science and regulatory options. Under con-
temporary methods for MDI design, the develop-
ment, characterization, manufacture, control and
testing processes should support a situation where
full CMC/Quality data and limited clinical data (if
needed) may be submitted via the prior approval
supplement pathway. This approach could apply to
NDAs as well as ANDAEs.

In a PAS approach paradigm for ANDAs and NDAs,
there is the opportunity for approved MDIs to be
treated comparably (i.e., treating similar situations
alike is an integral part of the FDA’s regulatory pro-
cesses [24])¢. The underlying rationale for such com-
parability in regulation is based on the premise that
the propellant transition scenario is a self-to-self
comparison in either the NDA or ANDA case (cur-
rent propellant to new propellant). In other words,
whatever the NDA applicant has had to do in its PAS
program for its MDIs, the ANDA applicant must do

for their own generic products.

There are narrow restrictions for approved ANDA
products to submit new clinical data relative to that
which an RLD may have done (i.e., no new indica-
tions claimed, etc.). If supportive clinical data are lim-
ited to a bioavailability study or a pharmacokinetic
data comparison (i.e., self-to-self but not test-to-ref-
erence) as part of a post-approval propellant switch
program for an approved NDA or ANDA MDI,
then it appears that the wording in 21CFR 314.54(a)
below does seem not to prohibit such an approach
being submissible as a post-approval change [25].

Sec. 314.54 Procedure for submission of a
505(b)(2) application requiring investigations for
approval of a new indication for, or other change
from, a listed drug.

The Federal Food, Drug, and Cosmetic Act does
not permit approval of an ANDA for a new
indication, nor does it permit approval of other
changes in a listed drug if investigations, other
than bioavailability or bioequivalence studies,
are essential to the approval of the change. Any
person seeking approval of a drug product that
represents a modification of a listed drug (e.g.,
a new indication or new dosage form) and for
which investigations, other than bioavailabil-
ity or bioequivalence studies, are essential to the
approval of the changes may, except as provided
in paragraph (b) of this section, submit a 505(b)
(2) application. This 505(b)(2) application need

c. “In Bracco, the issue was that the FDA had chosen to regulate most ultrasound contrast agents as drugs, but one as a medical

device. The court, following a long line of court decisions, held that similarly situated parties (and products) must be treated in a

similar fashion, and appropriately left it to the FDA to decide whether the products would be regulated as drugs or devices. The

FDA chose uniform drug regulation, which has lasted since that time.” [24].
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contain only that information needed to support
the modification(s) of the listed drug,.

Complex generic MDIs post-approval

It remains to be seen how the FDA will handle generic
MDI post-approval reformulation with new propel-
lants. It is worth pointing out that while MDIs are
justifiably seen as “complex generics” for those prod-
ucts that are licensed, they have already overcome the
hurdles associated with the identified complexities to
achieve their existing approval as generic MDIs. By
virtue of this, the ANDA manufacturer has demon-
strated that it has sufficient product knowledge and
understanding for its MDI to be listed in the FDA's
Orange Book as equivalent. It follows that the ANDA
applicant should understand the performance of its
MDI drug product as well as the RLD applicant.

As an example, the product specific guidance (PSG)
for albuterol MDI (2023) contains comprehensive
bioequivalence recommendations for gaining ANDA
approval [26]. However, this is for initial approval
and has no direct bearing on a propellant switch
program for any approved ANDA that followed this
guidance. From an approved ANDA perspective, the
propellant switch scenario is no more (and no less)
complex for an approved ANDA than it is for an
approved NDA. In other words, what is required for
an NDA propellant switch as a PAS should equally
apply to the corresponding approved ANDA(s).

Supply chain considerations

There are currently only two next generation of
LGWP propellant candidates. It remains to be seen
how patents, supplier-customer agreements and
any potential per-and polyfluoroalkyl substance
(PFAS) restrictions may impact propellant availabil-
ity. Other factors that may impact propellant avail-
ability include terrorism, geopolitical conflicts and
cybersecurity issues. Overall, supply chain vulnera-
bility is arguably the same or worse now than it was

in the 1990’ [27].
To that end, if an ANDA were allowed to use a differ-

ent next generation propellant (or mixture of them)
from its RLD, this may allow for greater flexibility
and supply chain robustness (through diverse pro-
pellant options). In a switch program, that approach
could theoretically extend to include all MDIs
(NDA- and ANDA-based).

Is there regulatory room to proactively maneu-
ver around some of these vulnerabilities by having
greater freedom of propellant choice? To address this,
let’s consider the aforementioned albuterol PSG in
terms of the propellant. The FDA recommends that
the ANDA MDI formulation be qualitatively (Q1)
and quantitatively (Q2) the same as the RLD MDI.
However, even for initial approval, this is a recom-
mendation only; there is no statutory or regulatory
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Q1/Q2 mandate for MDIs in terms of propel-
lant choice. So the door to propellant flexibility for
ANDAs (compared to their corresponding RLDs)
may be open and worth exploring; unless the FDA
chooses to close it.

Comments regarding gray practices

In this paper, I have defined gray practices as those
that exploit the regulatory framework with the intent
to obstruct, delay or otherwise inhibit the emergence
of generic, 505(b)(2) or other new drugs.

As an example, the United States Federal Trade Com-
mission (FTC) recently issued warning letters to a
number of medical device and drug manufacturers,
disputing more than 100 patents for being “improp-
erly listed in the FDAs Orange Book” [28]. This
FTC action includes some MDI drug products. As
the propellant switch program emerges into existence
for MDls, it behooves all parties, as well as author-
ities with a mandate for maintaining public health,
to avoid this problem, lest a set of technical/legal
issues be magnified into a national crisis based on
the unavailability of essential inhaled medications.
In this context, it is reasonable to propose that both
the FTC and FDA continue to watch the propellant
switch space for this type of improper product pro-
tection, as well as other gray practices unspecified
here, and act accordingly.

Summary and conclusions

The current switch scenario for approved MDIs to
reformulate with next generation propellants (i.e.,
HFA-152a and HFO1234ze(E) bears some simi-
larities to and many notable differences from the
CFC to HFA switch of the 1990’s. As these new
propellants are more alike in properties to the cur-
rently used propellants (HFA-134a and HFA-227),
the switch to next generation propellants is much
less dramatic in physicochemical nature than the
previous 1990’ scenario.

Advances in MDI design, development, characteriza-
tion, manufacture and testing—coupled with more
predictive models, relevant iz silico simulations and
QbD approaches—provide for more powerful con-
nections between 77 vitro performance and predicted
in vivo performance. This scenario strongly suggests
that something less than full clinical studies and new
drug applications should be necessary to assure safety
and efficacy as a result of a propellant switch for

already approved MDls.

It appears that all the necessary iz vitro and rele-
vant in vivo data (to show self-to-self equivalence,
e.g., pharmacokinetic similarity) can be submitted
via the PAS regulatory pathway. These data may
support safety and efficacy at relatively low risk
to both producer and patient communities. This
pathway would also preserve the NDA number and
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would further allow any corresponding ANDA to
also change its propellant, provided that ANDA
matches the same propellant switch requirements
as its corresponding RLD.

Requiring new NDAs for all currently approved
MDIs would be more likely to lead to drug short-
ages and loss of therapeutic options, and jeopardize
the MDI generic program for years to come; with-
out adding substantive value or risk reduction to
chronically ill patients.

Regardless of how the FDA regulates the propel-
lant switch program, a holistic consideration of both
RLD and generic MDI drug products merit a coor-
dinated process to ensure that public health needs are
met and that the full armamentarium of MDI drug
products remains available to the public.
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