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August  24, 1999

Dockets Management  Branch (HFA-305)

Food  and Drug Administration

5630 Fishers Lane

Room 1061

Rockville,  MD 20852

Dear Sir:

We wish to thank the agency for this opportunity to offer our comments  on the draft
Guidance  for Industry-  Bioavailability and Bioequivalence Studies for Nasal Aerosols
and Nasal Sprays for Local Action. We hope that our comments  will help improve this
document  and make it more useful to all concerned.

To help understand what we intend with the various  comments  we have used the
following  rule, when wording is suggested, new words are italicized and deletions are
-.

General  comments

1. Standard ICH nomenclature  should  be employed  where practical.  An example  would
be to use Active Pharmaceutical  Ingredient  (API) and not drug substance.

2. Wherever possible this guidance should refer to other specific  guidances and not
repeat  sections from them. This will greatly simplify revision and make  use of the
guidance easier  for all concerned.

3. It is extremely  useful when commenting on draft guidances when the line numbers are
given in the left margin.  We recommend  that all draft guidances use this convention.

4. It would be extremely  useful if the Agency could indicate which,  if any, of the in-vitro
tests described  in this guidance  would,  in its current  thinking,  be useful in evaluating
the bioequivalence  of a centrally acting nasal  spray for which there  are measurable
blood  levels.
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5. The need for a separate  study to demonstrate  that the packaging and the formulation
are compatible  is not included in the guidance.  Such a study is a key part  of the
development  of a suitable nasal spray. Such a study involves the exposure  of the
various components  making up the pump system to the formulation or formulation

vehicle  to determine  if any materials are extracted  from the packaging and if any of the
components  of the formulation are lost to the packaging.  Such a study  can be
conducted  using  stress conditions, such 55°C for a month to keep it to a reasonable
time frame. GC and HPLC can then be used to examine  the samples.  A protocol for
such a study will be provided if desired.

6. We would like to request guidance on how a generic  manufacturer can conduct  a dose
linearity study on a product  that has a dose of one spray. Would it be acceptable  to
prepare product  at ‘/2 or ‘/4 strength for the purposes  of these studies? Would this be
satisfactory even though  this is not the actual product?

7. We do not feel there  is a need for beginning,  middle,  and end testing except  for the
dose delivered testing which is to insure that the unit is meeting  the label claim and, in
the case of suspensions, that the product  is uniform.  The only rationale  for beginning,
middle, and end testing would be to detect  changes.  The only changes  possible would
be to either the composition of the liquid or the pump itself. In the case of pressurized
aerosols, internal pressures may change as a unit is depleted  thus the in vitro
performance  may change.  However,  for a non-pressurized pump spray there  will be no
change in composition as the unit is depleted  (at least for a solution). With regard  to
changes in the pump from use, a more straightforward  approach  for solutions  would
be to compare  the performance  at the beginning of the bottle between the reference
and the test product  and then compare  the performance  of the test product  at the
beginning and end. If no difference  were noted in the test product  from beginning and
end,  there  would be no need to test the end sprays of the reference  product  or the
middle of either.  If a statistically  significant difference  was noted,  then the additional
testing should be performed.

Specific Comments

Section ll.A.2.: Last sentence first paragraph:  The decision tree is on page 32 not page 35.

Section 1II.A.: This section requires  an ANDA for a suspension “...the PSD of the active in
the dosage  form  should be the same as that of the reference  listed drug.. .” and asks
the generic manufacturer to supply comparative  information  on the “morphic  form”,
“size and number  of drug aggregates”, “hydrous  form”.

These are unreasonable  and potentially  insurmountable  barriers to the generic
manufacturer,  and they contradict  information  provided earlier in the guidance.  On
page 4 first paragraph  it states “. . . the inability  to adequately characterize  drug PSD.. .”

Johns Hopkins Bayview  Campus
333 Cassell Drive, Suite 3500, Baltimore, MD 21224 USA

Tel: 410-558-7250 - Fax: 410-558-7258



Page 3 of 11

indicating the requirement  to provide  such data is simply not possible.

Any attempt  to isolate the particles  from the suspension could  cause changes in the
morphic form, particle size distribution,  or hydrous form.

Information  on the morphic form is not generally available, and at best would be
limited to a microscopic  evaluation of the general  shape of the particles.  The same is
true for the number and size of aggregates.  The only information  regarding  the
hydrous form  would be from the product  label.  By definition,  the generic
manufacturer must  use the same active ingredient  and a match  of the hydrous  form or
solvate  to the label is sufficient.

Therefore  we recommend  the paragraph  be reworded  to replace  the middle three
sentences  with the following.

“For an ANDA of a suspension formulation,  data demonstrating  the comparable  PSD
and morphic form of the drug particles,  size and number  of drug aggregates  in the
dosage  form, and the hydrous or solvate  form  of the active drug in the dosage  form  to
the reference  listed drug,  should be provided where possible. Where this is not
possible  a list of the attempted studies should be provided.”

Section III.B.:  The requirement  that “A test product  should attain prime with the labeled
number  of actuations for the reference  product”  is not always possible  and could
present  an insurmountable  barrier to the generic manufacturer.

Some products  have proprietary  bottles and/or  pumps.  The pump manufacturer for
the RLD can not provide  the identical pump,  and there  are no expiration dates for
these types of agreements.  The generic manufacturer can try and obtain as close a
match as possible  but there  may sometimes  be unavoidable  differences.  The

differences  in dip tube length required because  of differences  in bottles, or minor
changes  in the pump chamber may impact  the number  of actuations required to attain
prime. Therefore,  we recommend  the sentence be reworded  as follows:

A test product  should  attain prime with the labeled number of actuations for the
reference  product,  whenever possible. When  this is not  possible, a thorough
explanation and justification as well as the required change in labeling must be
submitted for consideration.

Section 1V.A.: The last sentence in this section recommends  discussions  with the Agency
regarding BE studies. Pre-ANDA  discussions  with OGD are extremely  difficult  to
arrange  and can take up to 6 months when they occur. Therefore,  we request a
mechanism be established  to promptly  schedule  meetings with OGD to discuss BE
protocols  or specific guidances be published.
-____------__--
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Section IV.B.l.: The requirement  for qualitative  (Ql) and quantitative (Q2) identity  to rely
solely on in-vitro tests is overly  restrictive.  Changes in items such as excipients  or
preservatives,  which do not change the pump performance  characteristics,  should  be
permitted unless  there  is evidence,  such as in the peer reviewed  literature,  that these
ingredients impact  bioavailability.

The first sentence on page 7 indicates  that essentially  the same means all ingredients
with 5% of the amount  in the reference  listed drug.  For simple  solutions  the entire
purpose  of the guideline is to establish that the pump performance  characteristics,  and
therefore the products, are essentially  the same. We suggest  that for changes  that are
larger than 5%, where there  are no safety issues,  that the limits of changes be based
on changes that might  effect pump performance,  such as a change of viscosity or
surface  tension of greater than 5%.

Section IV.B.2.:  The statement that the “Inactive ingredients  also should  be qualitatively
(Q,) the same and quantitatively  (Q,) essentially  the same as the inactive ingredients  in
the reference  listed drug.. .” is overly  and needlessly  restrictive.  If there  are changes  in
non-critical ingredients, such as preservatives  or tonicity  agents, the equivalence  of the
products  should be demonstrated  by the studies required in this guidance.

Section IV.B.3.: The statement that the ‘I.. .inactive ingredients  also should be qualitatively
(Q,) the same and quantitatively  (Q,) essentially  the same as the inactive  ingredients in
the reference  listed drug..  .” is overly  and needlessly restrictive.  If there  are changes in
non-critical ingredients, such as preservatives  or tonicity agents, the equivalence  of the
products  should be demonstrated  by the studies required in this guidance.

Section 1V.C.: The statement that no guidance is available for SUPAC type changes adds
nothing to the guidance.  Please consider  either deleting that sentence of providing
meaningful  guidance.

Section V.B.: The reference  at the top of page 10 should  be to page 32.

Blinding when uses automated actuators  is impractical  because  the mechanism must be
reset to address even small differences  in bottle height.  The blinding  of post actuation
evaluations should only apply to manual  determinations  where the lack of blinding
could impact  the decision process. Therefore, we recommend  the following three
changes  in the first full paragraph  on page 10.

1) Reword the second sentence to read as follows: “BE tests should  be conducted
in a manner  that removes  potential  analyst  bias,  e.g. employ  automated or
blinded procedures.”

2) Reword the next to last sentence as follows: “Manual post actuation  evaluations
should be conducted  employing  blinded procedures,  where possible.”

-__-____- -____-___-
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3) Reword the last sentence as follows:” “The mechanisms  employed  to assure a
lack of bias in the data should be explained.  If blinding  is employed,  the
randomization  procedure  should  accompany  the submission. All test methods
or SOP’s for each test should accompany  the data in the submission.”

Section V.B.I..:.The title of this section shou!d ref&t.cons$fent term.Jn.oLogy  based on the
test required (see discussion  below  on dose.)  Therefore  it should  be either Dose
Content Uniformity  Through Container Life or Spray Content  Through Container Life.

While the desire to assure  dose uniformity,  which could  be impacted  by product  non-
uniformity,  could  require  the actual assay of a suspension product  delivered through
the pump,  this requirement  is excessive  for solution  products. A packaging
compatibility  study as described  above would negate the need to assay each spray and
allow the use of the weight  per actuation  for these studies  of solution  products. For
ANDA comparisons,  it can be assumed  that the.approved reference  listed product
would also meet this requirement.

The sentences  in the middle of this paragraph  misuse the term dose in attempt to
define a test method.  A minimum  dose is the minimum  number  of sprays actuated
into the patient at a single time. If the label says to actuate one spray into each nostril
the dose is two sprays.  Therefore,  we suggest  that the term be used correctly,  as that
is what is relevant  to the patient and the second sentence should be reworded  as
follows:

“A single dose represents  the minimum  number  of sprays per-M specified  in the
labeling.”  Or if the intent  is to have the test based on the minimum  number of sprays
rather  than the patient dose, then the following wording  should replace  both
sentences. “The number  of sprays  per determination should  not exceed  the minimum
number  of sprays per nostril specified  in the labeling.”

In the next to last sentence in this section reads “Analytical  data should be validated*,
and the analytical validation report  should  accompany  the content uniformity  report.”
Analytical methods  not data are validated.  The test discussed  in this section is Spray
Content Uniformity  through  Container Life and not content uniformity.  Therefore,  the
sentence should  be reworded  as follows,  “Analytical  &I-% methods should  be
validated’, and the analytical method validation report  should  accompany  the eontent
spray  content uniformity  through container life report.”

Section V.B.2.: In the next to last line  of this section it states “...PSD characterization
cannot  be acceptably  validated.. . ” and in the following  line if states “...PSD studies
should be performed,  and these supportive characterization  data,  along with available
validation information  should be submitted.” It is unreasonable  to request
unvalidatable  data, which then becomes part of the approval  decision process.  This
would appear  to be an attempt to collect  data for potential  future use and is more

-- -
Johns Hopkins Bayview  Campus

333 Cassell Drive, Suite 3500, Baltimore, MD 21224 USA
Tei: 4’10-558-7250 - Fax: 410-558-7258



Pagc6of  11

appropriate  as part of a PQRI initiative. The development  of standardized  test methods
and the validation of these methods  would seem to be the kind of item in which the
USP has the greatest  expertise. It is suggested that they be requested to undertake
such an effort with the help of industry.

We recommend  that this entire  section be replaced with a request that, within
instrument  and apparatus  capability, it be demonstrated  that each pump delivers
greater than 90% of the dose in droplets greater than 9 (or 10) microns.  This would
assure  that the dose is delivered to the nose and not to the lungs, The data to support
this test should  also$be  provided.  A single stage impactor,  or a single stage in the
cascade impactor  would be adequate for this purpose  and greatly simplify the test
procedure.

Section V.B.2.a.: The laser diffraction  methodology  specified  under  Droplet  Size
Distribution is not validatable  per the instrument  manufacturer.  This equipment
requires  periodic  calibration. So the appropriate  wording should  be ‘I.. .va/idated or
calibrated alternate . . . m

In the last sentence on page 11 the statement that PSD (particle size distribution)
should  be determined  whether  a product  is “formulated as solution” is inappropriate
and scientifically  incorrect.  Solutions  do not contain particles.  Rather the impactor  or
impinger  determines  the apparent size of the droplets formed by the pump.  The
subsection  should be reworded  as follows: “For all nasal  aerosols and nasal sprays,  the
distribution of the spray by size, as determined  by a multistage  cascade impactor  (Cl) or
a multistage  liquid impinger  (MSLI) should be provided.”  Please  also note the previous
comment that a single stage  apparatus  is sufficient for nasal sprays.

The entire  section entitled Drug and Aggregate PSDs should be deleted.  As previously
stated there  are no methods for properly evaluating these parameters.  Light
microscopy  is only suggested  for the purposes of estimating.  Therefore,  there  is no

’ criteria for comparison  and any differences  detected  would be uninterpretable, so no
meaningful  data will be obtained.  Significant amounts  bf aggregation  would be
expected  to impact homogeneity,  which would be detected via the required unit spray
content test and potentially  via the laser diffraction  method.

The request in the section on laser diffraction  that “All instrument/computer printouts
should be submitted.. .” is excessive  and inconsistent  with the Paperwork  Reduction
Act, Good Regulatory Practices and the recent decision to no longer require  submitting
all case report  forms. For a typical  study, as outlined  previously  in this guidance,  the
data would include  over 500 pages. This data is reviewable  during a pre-approval
inspection,  and can be submitted  when specifically  requested.  Therefore,  we
recommend  rewording  this requirement  to be consist with current  practices  for case
report  forms as follows:

-- - -
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“A representative 5% sample AlI of the instrument/computer  printouts  should be
submitted...”

The Group 1 requirements  documented  in the second paragraph  in the section on
Multistage  Cascade  lnpaction are unnecessary  in this guidance.  These items are
components  of MDl’s and are not used with nasal sprays,  and therefore should  be
dropped  from this guidance.

For nasal  products  two stages which define the respiratory fraction  and the non-
respiratory  fraction  are sufficient. A twin stage impactor  as described  in the USP is
adequate for this purpose.  Therefore,  this entire  section should  be rewritten to limit
the testing to achieve this goal.

Continuing  in the same section mass balance is never exactly  100%. Guidance  should
be provided as to what ranges would meet the requirement  to demonstrate  mass
balance. Additionally,  the proposed  limit on the number of sprays  permitted in the
study is limited to “generally  not exceeding IO” can directly contradict  the need to
achieve  mass balance for stages with very low deposition. When the conflict arises
between mass balance and IO sprays  which is the preferred  course of action?

Section V.B.3.: The requirement  for determination of spray pattern  at three distances  is
excessive, unnecessary  and a carry over from metered  dose inhalers.  In fact, the pump
manufacturers  are recommending  a single distance.  The distances  that are relevant  for
nasal  sprays  are extremely  short  and therefore, two distances  are adequate.

The drug substance  specific visualization requested is not always achievable,  particularly
at longer distances,  so the following  wording  is suggested.

“The visualization  technique  should pr&e&ly  be specific for the drug substance,
where possible. Where this is not possible a summary of the experiments attempted
should be submitted and a ‘spray‘  specific visualization technique employed”

Since  what is relevant  to the patient is the dose to a given nostril and not necessarily  a
single spray we recommend  the following rewording.

“Spray  patterns  should be determined on the minimum  dose per nostril listed in the
product  labeling  single a&u&&s.  .”

The request “Clear,  legible  photographs  or photocopies of spray patterns...should be
provided.”  is excessive  and inconsistent  with the Paperwork  Reduction  Act, Good
Regulatory Practices and the recent decision to no longer require  submitting  all case
report  forms.  This data is available for review during a pre-approval  inspection,  and
can be submitted  when specifically  requested.  Therefore,  we recommend  rewording
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this requirement  to be consist with current  practices  for case report  forms as follows:

“A representative 5% sample of clear, legible photographs  or photocopies  of spray
patterns.. .should  be provided.”

Section V.B.4.: The requirement  for determination of plume geometry  at three delay times
is excessive, unnecessary  and a carry over from metered  dose inhalers.  The two factors,
which would control the deposition pattern,  are the spray angle and velocity of the
droplets. The spray angle is constant  independent  of time; thus only a single set of
pictures  (from two angles)  would be needed  to measure the spray angle. As far as
droplet  velocity, we can not measure this directly,  however,  the height  of the plume at
its apex would be an indirect measure  of the velocity.  Therefore,  it is recommended
that a single picture  be made of the plume at its apex.  The spray angle and height  of
this plume would then be measured.

Section V.B.5.: The statement is made that “Priming and repriming  data provides
information  to ensure delivery  of the labeled dose of drug,  and thus are part of the in-
vitro BA and BE assessment.”  Making sure  the drug meets the label claim is clearly  a
CMC and labeling  issue and not bioequivalence  or bioavailability issue. Therefore,  we
believe  this issue  belongs  in the CMC guidance.

At times there  may be situations where an ANDA submission will be unable to follow
the same labeling  as the reference  listed drug due to insurmountable  barriers (i.e.
proprietary  agreements  with the pump manufacturer on chamber  size, orifice design,
etc.). Thus we suggest  that the following  wording  be added.

“For products  approved  under  an ANDA,  the labeling  is the same as that for the
reference  listed drug,  except for specific changes  described  in the regulations
(2 1 CFR3 14.94(a)(8)(W) or with adequate justification for changes where appropriate.

The testing of priming and repriming in multiple orientations  for an ANDA submission
is unnecessary.  The reference  listed drug has provided  a standard for comparison in its

, labeling. The generic version should  only be required to duplicate  the labeled
requirements  of the reference  listed drug product  and all comparisons  should be on
that basis. What is the meaning  if the generic product  is not equivalent  in an
orientation  outside of the labeling?

Section V.B.6.: Tail-off is a labeling and CMC issue  and not a BE/BA issue. Small changes
in dip tube  length or product  orientation  can impact  the shape  of the tail-off curve.
Comparison  of these curves is subjective  and even in a supportive  role uninterpretable.
Our experience testing reference  labeled products  has shown that they do not always
deliver the labeled number  of actuations.  Therefore,  a generic manufacture could  not
meet both the labeled  number  of actuations and match the tail-off performance.  So
we recommend  that this section be deleted  from this guidance.

--
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Section VI&VII&VIII.:  For the purposes of clarity  and consistency  we recommend  the
following  titles be used.

VI. Bioequivalence (BE)  Clinical  Study Demonstrating  Local Delivery

D. Study Designs and Subject  Inclusion Criteria for BE St.udy Demonstrating  Local
Delivery

VII. Design and Subject Inclusion Criteria for Systemic Exposure Study for Locally
Acting Nasal AerQSdS and Sprays  for which Blood Concentrations  may beI
Demonstrated

VIII. Design and Subject  Inclusion Criteria for Systemic Exposure Study for Locally
Acting Nasal Aerosols  and Sprays  for which Blood Concentrations  May Not be
Demonstrated

Section VI.:

At the top of page 17 it states that the clinical studies are “...sometimes  incapable of
showing a dose-response  relationship..  . ” yet later on the same page in section D it
states that studies should “. . .show a dose-response  relationship..  .” These two
statements  would appear  to contradict  one another.  We request clarification be added
to the guidance as well as direction on how to achieve  this requirement.  For example
should a generic company  be formulating product  at ‘/4 to 150% of label to run dose-
response studies?

Section V1.B.:  For the sake of clarity  we suggest  that the second sentence in this section
start “For covered antihistamines and corticosteroids Tk efficacy..  . ”

Section V1.D.: On page 18 it indicates  that protocol should be submitted  for review at FDA.
There  does not appear to be a mechanism for timely review of submitted  protocols

within OGD. Can a mechanism be created  to facilitate the submission and review of
these protocols?  Otherwise,  this becomes a significant barrier to the generic company.

The following wording for the first two sentences  in this section is suggested for the
sake of clarity. “A BE study with a clinical endpoint  should be used to establish
equivalent  local delivery  of drug from test and reference  product  to the nose. shet+ld
&eumen+  The sensitivity  of the study to discriminate between differing  doses (.i.e.,
show a dose-response  relationship) should be explored.

It is also recommended  that for clarity  the following sentence be added at the end of
the paragraph.  As noted in Section VIA. it may be impossible to show a dose-response
relationship.

Section VII.: In the first paragraph  there  is the statement that the protocol should be
discussed  with the “review  staff prior to the study.” There is no provision for a pre-

--- -- -
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ANDA meeting  with OGD to discuss a protocol prior to it being  performed,  nor any
stated goals for completing  a paper  review. Please add specific mechanisms  for this
process  to the guidance.

In the same paragraph  there  is a requirement  for a “...batch similar...”  Similar  needs
to be defined within this context.

Please consider  the following  complete rewrite of the first two paragraphs  in this
section.  It is simpler  and clearer to refer to the required study  as the system exposure
study and leave the term PK out completely  through  out this section except as noted.
Much of the second paragraph  is redundant  and should be deleted.

” Plasma concentration-time studies should be used to evaluate  systemic exposure  for
suspension drug products  that produce sufficiently high drug concentration  of the
active ingredient  and/or  active moiety  after nasal  administration  to obtain meaning
AUC and C,, data.  The systemic exposure  study may be one of the PK studies
conducted  to address clinical pharmacology  and biopharmaceutics  questions  of
regulatory  interest. The systemic exposure  study may be conducted  in healthy subjects
or SAR patients. The batch used for the systemic exposure  study should be the one
used in Section VI.C.  If the batch is not one of the three batches used for the in-vitro
BA studies (section V.A.l), in-vitro data should be provided for the PK batch using  the
same protocols  as for the three batches.”

“For an NDA or an ANDA the systemic exposure  study may be conducted  with a
replicate crossover or a nonreplicate  crossover design. The study may be single or
multiple dose. Several actuations  from the drug product  in each nostril...”

In the last sentence in this section we recommend  that the wording  be changed  to give
the sponsors  the option of not conducting a pilot  study as follows. “A pilot  stud+

, M may be necessary to assess..  .‘I

Section VII1.A.:  It states the ” . ..sponsors  should  submit a protocol for a BE study with a
pharmacodynamic  or clinical endpoint..  .” As stated above a mechanism needs to be
created  and described  in the guidance for submitting  protocols  to OGD.

In the first sentence the phrase  I’... for BA, or BE studies.. . is unnecessary  and should be
deleted.

The phrases ” . . .systemic  BE.. . “, and “...for a BE study...” should be replaced with the
phrase I’. . . systemic exposure  study.. .”

The following change in wording is recommended  to clarify that the requirement  is for

_----- - ___-___
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NDAs.  “For an NDA, the prodt~+-quakty-E%  study Tion
may be one.. ”

Section VII1.B.:  For clarity  we recommend  rewording  the beginning of the first sentence in
this section as follows. “If a blood level-time study is not performed then the
recommended  systemic absorption BE study design for . . .”

Section VII1.C.: For clarity  and simplicity  we recommend  replacing this entire  section with
the following. “The batch requirements for this study are the same as those outlined
above in Section VII. n

Respectfully  submitted,

D. Michael  Baaske, Ph.D.

Senior Director Analytical Research and Development

(These comments  can be supplied  on a disc or via email if desired.)
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