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VIA AIRBORNE EXPRESS

Dockets Management Branch

Food and Drug Administration
Department of Health and Human Services
5630 Fishers Lane, Room 1061

Rockville, MD 20852

CITIZEN PETITION

The undersigned submits this Citizen Petition under the provisions of Section 505(j) of
the Federal Food, Drug and Cosmetic Act and 21 CFR §§ 10.25(a), 10.30, 314.122 and
314.161 requesting that the Commissioner of Food and Drugs determine that the
reference listed drug Glaxo’s Ventolin®, Albuterol Sulfate Inhalation Solution 0.5%,
NDA No. 19-269 was not withdrawn for reasons related to safety or effectiveness.

A. Action Requested

The Petitioner requests that the Commissioner of Food and Drugs make a
determination that the referenced listed drug product, Glaxo’s Ventolin®,
Albuterol Sulfate Inhalation Solution 0.5%, NDA No. 19-269 was not w1thdrawn
from sale for reasons related to safety or eﬁ'ectlveness.

The proposed ANDA product is formulated as a pre-dlluted non-preserved

version of Glaxo’s product, Ventolin®, Albuterol Sulfate Inhalation Solution

0.5%, NDA No. 19-269. Glaxo's Ventolm product (0.25mL) must be dlluted

with Sterile Normal Saline Solution (2. 75mL) which results in a final ' :

concentration of 0.0417%, the same concentration as the proposed product. ThlS ?
- dosage is intended for pediatric use. Draﬁ labelmg is enclosed with this petition.

B.  Statement of Grounds

1. FDA has approved Nephron’s ANDA Suitability Petition, (Docket 00P-
0913/CP1), for submission of an ANDA which references the previously
e hsted Glaxo product, Ventolin®, Albuterol Sulfate Inhalation Solution 0.5%,
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NDA No. 19-269. A copy of the letter approving the petition as well as the
petition is attached.

2. Nephron believes that the Glaxo product, Ventolin®, Albuterol Sulfate
Inhalation Solution 0.5%, was voluntarily withdrawn from the marketplace by
Glaxo for reasons unrelated to safety or effectiveness. Glaxo may have
stopped marketing the product due to economic reasons, i.e., the anticipated
high costs associated with compliance of an FDA final rule for manufacturing
sterile oral inhalation solutions. Glaxo’s product, Ventolin®, Albuterol
Sulfate Inhalation Solution 0.5%, NDA No. 19-269, was a non-sterile,
preserved drug product. A copy of the FDA'’s final rule is attached. Albuterol
Sulfate Inhalation Solutions in other concentrations remain on the market.

Environmental Impact
The Petitioner claims a categorical exclusion under 21 CFR §25.24

Economic Impact

Allowing the submission and filing of an ANDA for the pre-diluted, non-
preserved 0.0417% formulation; the public will be afforded access to a lower
priced, equivalent dosage, non-preserved product for pediatric use.

Further, it is in the public interest to permit access to a pediatric concentration of
albuterol sulfate inhalation solution that is manufactured under aseptlc condmons
and does not need a preservative.

Certification

The undersigned certifies, that, to the best knowledge and belief of the
undersigned, this Petition includes all information and views on which the
Petition relies, and that it includes representative data and information known to
the Petitioner, which are unfavorable to the Petition.

Steven

. Sighmons

President
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Albuterol Sulfate Inhalation

Solution, 0.0417%*

*Potency expressed as albuterol.

DESCRIPTION
Albuterol Sulfate I i is a relatively selective betaz
bronchodilator (see CLINICAL PHARMACOLOGY) Albuterol suffate, USP,
the ic form of alb i, has the chemical name
a'(tert-Butylamino)methyf}-4-hydroxy-m-xylene-a,a’-diol sulfate (2:1) (salt)
and the following structural formula:
{mxm2

[ HO ?HCH,NMC(CH:‘)_‘ *H,SQ,
OH H

Albuterol sulfate has a molecular weight of 576.71, and the molecular

formula is (CiaHzNOs): « HSO..  Albuteroi sulfate is a white crystaltine

powder, soluble in water and slightly soluble in ethanot.

The World Health Organization ded name for

salbutamol.

Albuterol  Sulfate Inhalation Solution requires no dilution before

administration by nebulization.

Each milliiter of Albuterol Sulfate Inhalation Solution contains 0.417 mg of

albuterol (as 0.5 mg of albuterol sulfate) in an isotonic, sterile, aqueous

solution containing sodium chloride; sulfuric acid is used to adjust the pH to

between 3 and 5. Albuterol Sulfate Inhalation Solution contains no sulfiting

agents or preservatives.

Albuterol Sulfate Inhalation Solutionis a clear, colorless to fight yeliow

solution.

i base is

CLINICAL PHARMACOLOGY
In vitro studies and in vivo pharmacologic studies have demonstrated that
albuterol has a preferential effect on beta-adrenergic receptors compared
with isoproterenol. While it is recognized that beta-adrenergic receptors
are the predominant receptors in bronchial smooth muscle, data indicate
that 10% to 50% of the beta-receptors in the human heart may be
betazreceptors. The precise function of these receptors has not been
established.
The phamacologic effects of beta-adrenergic agonist drugs, including
albuterol, are at least in part attnbutable to stimulation through beta-
adrenergic receptors of intraceliular adenyl cyclase, the enzyme that
catalyzes the conversion of adenosine friphosphate (ATP) to
cyclic-3' 5’-adenoslne nmophosphale (Ojdlc AMP). Increased cyclic AMP
leveis are smooth muscie and
mhbaﬂonofreleaseofmedlalolsof"m\ediatahypersensnﬂvﬁyﬁwnceﬂs
especially from mast celis.
Albuterol has been shown in most controlled clinical trials to have more
effect on the respiratory tract, in the form of bronchial smooth muscle
relaxation, than isoproterenol at p doses while producing fewer
cardiovascular effects.
Controlled dlinical studies and other clinical experience have shown that
inhaled albuterol, like other beta-adrenergic agonist drugs, can produce a
significant cardiovascular effect in some patients, as measured by pulse
rate, blood pressure, symptoms, and/or electrocardiographic changes.

Albutevdlsbngeracmmmamsomomndmmostpahemsbyanymteof

ac n itis not a sub for the cellular uptake processes
for ines nor for O-methyt

Pharmacokinetics: Studies in asthmatic patients have shown that less
manzo%ofaswmle dosewas‘* f ing either
PPB (i positi i i on.

the remaining amountwasreoovemdfmrnmenebuuzerandappammsand
expired air. Most of the absorbed dose was recovered in the urine 24 hours
after drug administration. Following a 3-mg dose of nebulized albuterol in
adults, the maximum albuterot plasma levels at 0.5 hours were 2.1 ng/mL
(range, 1.4 to 3.2 ng/mL). There was a significant dose-related response in
FEV; (forced expiratory volume in one second) and peak flow rate. It has
been demonstrated that following oral i of 4 mg of albuterol,
the elimination haif-life was 5 to 6 hours.

Preclinical: Intravenous studies in rats with albuterol sulfate have
demonstrated that albuterol cmsses the blood-brain barrier and reaches

0 approxi 5.0% of the plasma
conoetwaﬁons lnsmcmresoumdemebram barrier (pineal and pituitary
glands), albuterol concentrations were found to be 100 times those in the
whole brain.

Studies in laboratory animals (minipigs, rodents, and dogs) have
demonstrated the occumence of cardiac arhythmias and sudden death
(wnh histologic evidence of myomrulal necrosis) when beta-agonists and

4n 2 to 20 minutes following single doses of albuterol inhalation
solution. An increase of 15% or more in baseline FEV: has been
observed in children aged 5 to 11 years up to 6 hours after treatment
with doses of 0.10 mg/kg or higher of albuterol inhalation solution.
Single doses of 3, 4, or 10 mg resulted in improvement in baseline
PEFR that was comparable in extent and duration to a 2-mg dose, but
doses above 3 mg were assaciated with heart rate increases of more
than 10%.

INDICATIONS AND USAGE
Albuterol  Suifate Inhalation Solution is indicated for the relief of
bronchospasm in patients 2 years of age and older with reversible
obstructive airway disease and acute attacks of bronchospasm.

CONTRAINDICATIONS
Albuterol Sulfate Inhalation Solution is contraindicated in patients with
a history of hypersensitivity to albuterol or any of its components.

WARNINGS
Paradoxical Bronchospasm: Albuterol Sulfate Inhalation Solution can
produce paradoxical bronchospasm, which may be life threatening. If
paradoxical bronchospasm occurs, Albuterol Sulfate inhalation Solution
should be discontinued immediately and altemative therapy instituted. It
should be recognized that paradoxical bronchospasm, when associated
with inhaled formulations, frequently occurs with the first use of a new
canister or vial.
Cardiovascular Effects: Albuterol Sulfate Inhalation Solution, like ali other
beta-adrenergic agonists, can produce a clinically significant cardiovascular
effect in some patients as measured by pulse rate, blood pressure, andlor
symptoms. Although such effects are Y after i of
Albuterol Sulfate Inhalation Solution at recommended doses, if they occur,
the drug may need to be discontinued. In addition, beta-agonists have
been reported to produce elec i (ECG) changes, such as
flattening of the T wave, prolongation of the QTc interval, and ST segment
depression. The clinical sigmﬁwnoe of these findings is unknmm
Therefore, Albuterol Sulfate lati ion, like all sympath
amines, should be used with caution in patients with cardiovascular
disorders, especially coronary insufficiency, cardiac arrhythmias, and
hypertension.
Deterioration of Asthma: Asthma may deteriorate acutely over a period of
hours or chronically over several days or longer. If the patient needs more
doses of Albuterol Sulfate Inhalation Solution than usual, this may be a
marker of destabilization of asthma and requires reevaluation of the patient
and treatment regimen, giving special consideration to the possible need for
anti-inflammatory treatment, e.g., corticosteroids.
Immediate Hypersensitivity R Iy i ity
reactions may occur after administration of albuterol, as denmnsna\ed by
rare cases of uricaria, angioedema, rash, bronchospasm, and
oropharyngeal edema.
Use of Antidnflammatory Agents: The use of beta-adrenergic agonist
bronchodilators alone may not be adequate to control asthma in many
patients. Early consideration should be given to adding antiinflammatory
agents, e.g., corticosteroids.

PRECAUTIONS

General: Albuterol, as with all sympathomimetic amines, should be used
with caution in patients with cardiovascular disorders, especially coronary
msuffoency, cardiac amhythmias, and h ion; in i with

rthyroidism, or diab mellitus; and in patients
who are unusually nasponswe to sympathomimetic amines. Clinically
significant changes in systolic and diastolic blood pressure have been seen
in individual patients and could be expected to occur in some patients after
use of any beta-adrenergic bronchodilator.
Large doses of intravenous albuterol have been reported to aggravate
pre-existing diabetes mellitus and ketoacidosis. As with other beta~agonls13

may prod significant hypokalemia in some

through intraceliular shunting, which has the potential to pmduce adverse
cardiovascular effects. The decrease is usually transient, not requiring
supplementation.
Repeated dosing with 0.15 mg/kg of albuterol inhalation solution in chlldlsn
aged 5 to 17 years who were initially norm iC has been iated
with an asymptomatic deciine of 20% to 25% in serum potassium levels.
Information For Patients: The action of Albuterol Sulfate Inhalation
Solution may last up to 6 hours or longer. Albuterol Sulfate Inhalation
Sotution should not be used more frequently than recommended. Do not
increase the dose or frequency of Albuterol Suffate Inhalation Solution
without consulting your physician. If you find that treatment with Albuterol
Suifate Inhalation Solution becomes less effective for symptomatic relief,
your symptoms become worse, and/or you need t0 use the product more
frequently than usual, you should seek medical attention immediately.
While you are using Albuterol Sulfate Inhalation Solution, other inhaled
drugs and asthma medications should be taken only as directed by your
physician. Common adverse effects include palpitations, chest pain, rapid
heart rate, and tremor or nervousness. If you are pregnant or nursing,
contact your physician about use of Albuterol Sulfate
Effective and safe use of Sutfate Solution includes an
understanding of the way that it should be administered.
Drug compatibility, (physical and chemical), efficacy, and safety of Albuterol
Suifate inhatation Solution when mixed with other drugs in a nebulizer have
not been established.
See illustrated Patient's Instructions for Use.
Drug Interactions: Other short-acting sympathomimetic aerosot
bronchodiators or epinephrine should not be used concomitantly with
albuterol. if additional adrenergic drugs are to be administered by any
route, they should be used with caution to avoid deleterious cardiovascular
effects.

™ Oxidase Inh Tricyclic Albuterol
shouldbeadrmniswmdwmexvemeuuﬂonwpaﬁemsbeingmtadmm
or within 2 weeks

es were ty. The clinical signifi
of Ihese ﬁndlngs is unknown.
Clinical Trials: In controlled clinical trials in adults, most patients exhibited
an onset of improvement in puimonary function within 5 minutes as
determined by FEV. FEV. measurements also showed that the maximum

g D in k y function usually. occurred at
PProXi y t hour g inhatation of 25 mg of albuterol by
and i dosewpeakfoczhouls Clinicalty

significant impi tin p y ofa

15% or more increase in FEV: overbaseimevak:es)omﬂnuecfofstols
hours in most patients, with some patients continuing up to 6 hours.

Published reports of trials in asthmatic children aged 3 years or older
have demonstrated significant improvement in either FEV, or PEFR

or tricyclic
of discontinuation of such agents, bemusemeacbonolabuleroionﬂw
vascular system may be potentiated.

Beta-Blockers: Beta-adrenergic receptor blocking agents not only block the
pulmonary effect of beta-agonists, such as Albuterol Suffate mr\a'am
Solution, but may produce severe- b M in

Therefore, patients with asthma shoukd not normally be treated with beta-
blockers. However, under certain circumstances, e.g., as prophylaxis after
myocardial infarction, there may be no acceptable altematives to the use of
beta-adrenergic blocking agents in patients with asthma. In this setting,
cardioselective beta-blockers could be considered, although they should be
administered with caution.

“atient’s Instructions for Use

Albuterol Sulfate

Inhalation Solution, 0.0417%*
*Potency expressed as albuterol.

Read complete instructions carefully
before using.

1. Twist open the top of one Albuterol Sulfate
Inhalation Solution unit-of-use container and
squeeze the entire contents into the nebulizer
reservoir (Figure 1).

Figure 1

2. Connect the nebulizer reservoir to the
mouthpiece or face mask (Figure 2).

Figure 2

3. Connect the nebulizer to the compressor.

4. Sitin a comfortable, upright position; place the
mouthpiece in your mouth (Figure 3)(or put on
the face mask); and tum on the compressor.

=~

Figure 3

5.  Breathe as calmly, deeply and evenly as
possible until no more mist is formed in the
nebulizer chamber (about 5 to 15 minutes). At
this point, the treatment is finished.

6.  Clean the nebulizer (see manufacturer’s
instructions).

(continued on other side)



(continued from other side)

Note: Use only as directed by your doctor. More
frequent administration or higher doses are not
recommended.

The safety and effectiveness of Albuterol Sulfate Inhalation
Solution have not been determined when one or more drugs
are mixed with it in a nebulizer. Check with your doctor
before mixing any medications in your nebulizer.

Protect from light. Store between2° and 25° C (36° and
77° F). Discard if solution becomes discolored. (Note:
Albuterol Sulfate Inhalation Solution is a clear, coloriess
to light yellow solution.)

ADDITIONAL INSTRUCTIONS:

nephron
pharmaceuticals
corporation
Orlando, FL 32811

IC#238 Rev. 11-13-01

_.umucs The ECG changes and/or hypokalemia that may result from the
ad ion of nonp ium-sparing diuretics (such as loop or thiazide
diuretics) can be acutely worsened by beta-agonists, especially when the
recommended dose of the beta-agonist is exceeded. Although the clinical
significance of these effects is not known, caution is advised in the
coadministration of beta-agonists with nonpotassium-sparing diuretics.
Digoxin: Mean decreases of 16% to 22% in serum digoxin levels were
denm d after single-d int ous and oral i of
albuterol, respectively, to normal volunteers who had received digoxin for
10 days. The clinical significance of these findings for patients with
obstructive alrway disease who are receiving albuterol and digoxin on a
chronic basis is unclear. Nevertheless, it would be prudent to carefully
evaluate the serum digoxin levels in patients who are cumrently receiving
digoxin and albuterot.
Carecl M ! of Fertility: In a 2-year study
in Sprague-Dawley rats, albuterol sulfate caused a significant dose-related
increase in the incidence of benign leiomyomas of the mesovarium at
die!arydosesonO 10, andSOmg/kg(approxnnatelyz 8, and 40 times,
ly, the daily inhalation dose for adults on
a mg/m basas. or, appmxwmts‘y 3/5, 3, and 15 times, respectively, the
maximum  recc daily ir ion dose in chidren on a mg/m’
basis). In another study this effect was blocked by the coadministration of
propranolol, a non-selective beta-adrenergic antagonist. In an 18-month
study in CD-1 mice albuterol sulfate showed no evidence of tumorigenicity
at dietary doses of up to 500 mg/kg (approxi ly 200 times the
recommended daily inhalation dose Ior aduns on a mg/m? basis, or,
75 umes the i daity inhalation dose
forchlldrenmamglm basis). In a 22-month study in the Golden hamster
albuterol sulfate showed no evidence of tumorigenicity at dietary doses of
up to 50 mg/kg (approximately 25 times the maximum recommended daily
inhalation dose for adults on a mg/m? basis, or, approximately 10 times the
d daily i ion dose for chikiren on a
basis). Albuterol sulfate was not mutagenic in the Ames test with or without
metabolic activation using tester strains S. typhimurium TA1537, TA1538,
and TAS8 or E. coli WP2, WP2uwrA, and WP67. No forward mutation was
seen in yeast strain S. cerevisiae S9 nor any mitotic gene conversion in
yeast strain S. cerevisiae JD1 with or without metabolic activation.
Fluctuation assays in S. typhimurium TA98 and E. coli WP2, both wnth

ADVERSE REACTIONS

The results of clinical triais with Albuterol Sulfate Inhalation Solution,
0.5% in 135 patients showed the following side effects that were

considered probably or possibly drug related:
Percent Incid of Adverse Reactions
Reaction Percent Incidence
n=135
Cantral Nervous System
Tremors 0%
Dizziness %
Nervousness 4%
Headache 3%
Sleeplessness 1%
Gastrointestinal
Nausea 4%
Dyspepsia 1%
Ear, nose, and throat
Nasal congestion 1%
Pharyngitis <1%
Cardiovascular
Tachycardia 1%
Hypertension 1%
Respiratory
Bronchospesm 8%
Cough 4%
Bronchitis 4%
Wheezing 1%

No dlinically relevant laboratory abnormalities related to Albuterol Sulfate Inhalation
Soiution mwmmnmmmmmm

Rare cases of urticaria, angk rash, and

uwwwmhmbmw“hwdmnmd
OVERDOSAGE

The d with rdosage are those of excessive beta-

adrenergic stimulation and/or occurence or exaggeration of any of the
symptoms listed under ADVERSE REACTIONS, e.g., seizures, angina,
hypertension or hypotension, tachycardia with rates up to 200 beats per
minute, amhythmias, nervousness, headache, tremor, dry mouth,
palpctanon nausea, dizziness, fatigue, malaise, and sleeplessness.
Hypokalemia may also occur. In isolated cases in children 2 to 12 years of

metabolic activation, were negative. Albuterol sulfate was not
in a human peripheral lymphocyte assay or in an AH1 strain mouse
micronucleus assay at intraperitoneal doses of up to 200 mg/kg.
Reproduction studies in rats demonstrated no evidence of impaired fertility
at oral doses up to 50 mg/kg (approximately 40 times the maximum
recommended daily inhalation dose for adults on a mg/m’ basis).

P T genic Effects: Pregnancy Category C: Albuterol has
been shown to be teratogenic in mice. A study in CD-1 mice at
subcutaneous (sc) doses of 0.025, 0.25, and 2.5 mg/kg (approximately
1/100, 1/10, and 1.0 times, respectively, the maximum recommended daily
inhalation dose for adults on a mg/m? basis), showed cleft paiate formation
in 5 of 111 (4.5%) fetuses at 0.25 mg/kg and in 10 of 108 (9.3%) fetuses at
2.5 mg/kg. The drug did not induce cleft palate formation at the lowest
dose, 0.025 mg/kg. Cleft palate also occurred in 22 of 72 (30.5%) fetuses
from females treated with 2.5 mg/kg isoproterenol (positive control)
subcutaneously, (approximatety 1.0 times the maximum recommended daily
inhalation dose for adults on a mg/m” basis).

A reproduction study in Stride Dutch rabbits revealed cranioschisis in 7
of 19 (37%) fetuses when aibuterol was administered orally at a 50
mg/kg dose (approximately 80 times the maximum recommended daity
inhalation dose for adults on a mg/m? basis).

There are no adequate and well-controlled studies in pregnant women.
Albuterol should be used during. pregnancy only if the potential benefit
justifies the potential risk to the fetus.

During ck , various Qe

including cleft palate and Iimbdefects have been rarely reported in the
offspring of patients being treated with albuterol. Some of the mothers were
taking multiple ications during their p No consistent pattem
of defects can be discemed, amamhnmsl\mbemeenahneroluseand
congenital anomalies has not been established.

Use in Labor and Delivery: Because of the potential for beta-agonist
interference with uterine contractility, use of Albuterol Sulfate Inhalation
Solution for rekief of bronchospasm during labor should be restricted to
those patients in whom the benefits clearty outweigh the risk.

Tocolysis:  Albuterol has not been approved for the management of
pretern labor. The benefitnisk ratio when albuterol is administered for
tocolysis has not been established. Serious adverse reactions, including

age, tachycardia with rates >200 bea's/mm has been observed.
As with alt symp i cardiac amrest and even death
may be associated with abuse of Albuterol Sulfate Inhalation Solution.
Treatment consists of discontinuation of Albuterol Sulfate Inhalation
Solution with ic therapy. The judicious use
of a cardioselective be1a—receptor blockef may be considered, bearing in
mind that such medication can produce bronchospasm. There is insufficient
i to ine if dialysis is ficial for overdosage of Albuterol
Sulfate inhalation Solution.
The oral median lethal dose of albuterol sulfate in mice is greater than 2000
mg/kg (approximately 810 times the maximum recommended daily
inhalation dose for adults on a mg/m” basis, or, approximately 300 times the
maximum recommended daily inhalation dose for chikdren on a mg/m?
basis). In mature rats, the subcutaneous (sc) madlan lethal dose of
albuterol sulfate is app ly 450 mg/kg (approximately 365 times the
manxi recc daily i dose for adults on a mg/m? basis,
or, approximately 135 times the maximum recommended daily inhalation
dose for chikiren on a mg/m” basis). In small young rats, the sc median
lethal dose is appmxlmamly 2000 mg/kg (approximately 1600 bmes the
dose for adults on a mg/m’ basis,
or, approximately 600 umes me maximum recommended daily inhalation
dose for children on a mg/m? basis). The inhalational median lethal dose
has not been determined in animais.

DOSAGE AND ADMINISTRATION

Children 2 to 12 Years of Age: The usual dosage for children weighing
between 10 kg (22 pounds) and 15 kg (33 pounds) is 1.125 mg of albuterol
(one unit dose vial) administered three to four times daily by nebulization.
More frequent administration or higher doses are not recommended. The
flow rate is regulated to suit the particular nebulizer so that Albuterol Sulfate
Inhalation Solution will be dekvered over approximately 5 to 15 minutes.

The use of Albuterol Sulfate Inhalation Solution can be continued as
medically indicated to control recutring bouts of bronchospasm. During this
time most patients gain optimal benefit from regular use of the inhalation
solution.

If a previously effective dosage regimen faits to provide the usual relief,
medmladeeshouldbeswgmmnediale'yasm:slsoﬂmasnnol

y g asthma that would require reassessment of therapy.

matemal pulmonary edema, have been reported during or following
of p labor with beta ists, including alb i

Nursing Mothers: It is not known whether this drug is excreted in human
mitk. Because of the potential for tumorigenicity shown for albuterol in some
animal studies, a decision should be made whether 10 discontinue nursing
or to discontinue the drug, taking into account the importance of the drug to
the mother.

Pediatric Use: The safety and effectiveness of Albuterol Sulfate Inhalation
Solution have been estabiished in children 2 years of age or older. Use of
Albuterol Sulfate Inhalation Solution in these age-groups is supported by
evidence from adequate and well-C studies of Alb i Sulfate
Inhalation Solution in adulis; the likekhood that the disease course,
pathophysiology, and the drug's effect in pediatric and adult patients are
substantially similar, and published reports of triais in pediatric p: 3

Drug compatibiity (phwml and chemical), efficacy, and safety of Albuterol
Sulfate Inhalation Solution when mixed with other drugs in a nebulizer have
not been established.

HOW SUPPLIED
Albuterol Sulfate Inhalation Solution, 0.0417% is contained in plastic sterile
unit dose vials of 3 mL each, suppiied in foil pouches:

NDC 0487-9904-30 carton of 30 vials

Protect from light. Store botwun 2* and 25° C (36° and 77° F). Discard
]

years of age or older. The recommended dose for the ped popuk

d. (Note: Albuterol Sulfate Inhalation

is based upon three published dose comparison studies of efficacy and
safety in children 5 to 17 years, and on the safety profile in both adults and
pediatric patients at doses equal to or higher than the recommended doses.
The safety and effectiveness of Albuterol Sulfate inhalation Solution in
children below 2 years of age have not been established.

Sok is a clear, coloriess to ight yellow solution.)
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NDC 0487-8904-30

Albuterol Sulifate
Inhalation Solution, 0.0417%*

1.25 mg/3 mL*

© =
o 3
g : *Potency expressed as albuterol.
& B &
Rx only & Aephran
oharmaceuticals
corporation
30 x 3-mL Sterile Unit Dose Vials s I — ——
= . NDC 0487-9904-30 NDC 0487-9904-30

Albuterot Sulfate. Albuterol Sulfate
Inhalation Solution, 0.0417%" Inhalation Solution, 0.0417%*

1.25 mg/3 mL* 1.25 mg/3 mL*

*Potency expressed as albuterol. *Potency expressed as albuterol.

FOR ORAL INHALATION ONLY
Equivalent to 0.25 mL Albuterol Sulfate 0.5%* diluted to 3 mL with
nomal saline.

Attention Pharmacist: Detach "Patient's Instructions For Use"
from package insert and dispense with solution.

Protect from light. Store between 2° and 25°C (36° and 77° F). Discard
if solution becomes discolored.

{Note: Albuterol Sulfate Inhalation Solution is a clear, colorless
to light yellow solution. )

Rx only nephron

pharmaceuticals
o . L corporation

30 x 3-mL Sterile Unit Dose Vials

vanso 6

NDC 0487-9904-30 . , .

Albuterol Sulfate
Inhalation Solution, 0.0417%* ;

1.25 mg/3 mL* ‘ &

*Potency expressed as albuterol.

]

corporation

nephron
Rx only & pharmaceuticals

30 x 3-mL Sterile Unit Dose Vials - - S
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Foad and Drug Administration
Rockville MD 20857

McDermott, Will & Emery JUN |3 2000
Attention: David Rosen, R.Ph., I.D. Cowe
600 13® St. N.W.

Washington, D.C. 20005-3096

Docket No. 00P-0913/CP1
Dear Mr. Rosen:

This 1s in response to your petition filed on March 6, 2000, requesting permission to file an
Abbreviated New Drug Application (ANDA) for the following drug product: Albuterol Sulfate
Inhalation Solution, 0.0417%. The listed drug product to which you refer in your petition is
Ventolin® (Albuterol Sulfate) Inhalation Solution, 0.5%, manufactured by Glaxo Wellcome, Inc.

listed drug product (1.e., from 0.5%

Your reguest invo 1 c
ou request is the type of change that is authorized under the Act.

lves a
to 0.0417%). The change

ves a change ! in strenoth from that of the !

jesd H.Luu.,\.u L0 waal L

‘<

We have reviewed your petition under Section 505@')(2)((1) of the Federal Food, Drug, and
Cosmetic Act (Act) and have determined that it is approved. This letter represents the Agency's
determination that an ANDA may be submitisd for the above-referenced drug product.

Under Section 505()(2)(C)(1) of the Act, the Agency must approve a petition seeking a strength
which differs from the strength of the listed drug product unless it finds that investigations must
be conducted to show the safety and effectiveness of the differing strength.

The Agency finds that the change in strength for the specific proposed drug product does not
pose questions of safety or effectiveness if the proposed drug product is adequately labeled.
Section 505(3)(2)(A) permits changes in labeling required because of differences approved under
a petition filed under Section 505(3)(2)(C) of the Act. The Agency concludes, therefore, that
investigations are not necessary in this instance. In addition, if shown to meet bioavailability

~ requirements, the proposed drug product can be expected to have the same therapeutic effect as
the listed reference drug product.

The approval of this petition to allow an ANDA to be submitted for the above-referenced drug
product does not mean that the Agency has determined that an ANDA will be approved for the
drug product. The determination of whether an ANDA will be approved is not made until the

ANDA itself is submitted and reviewed by the Agency.
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To permit review of your ANDA submission, you must submit all information required under
Sections 505()(2)(A) and (B) of the Act. To be approved, the drug produst will, among other
things, be required to meet current bioavailability requirements under Section S05(1NC)A)GV) of
the Act. We suggest that you submit vour protocol to the Office of Generic Drugs, Division of
Bioequivalence for this drug product prior to the submission of your ANDA. During the review
of your application, the Agency may raquire the submission of additional information.

The listed drug product to which vou refer in your ANDA must be the one upon which you based
this petition. In addition, you should refer in your ANDA to the appropriate petition docket
number cited above, and include a copy of this letter in the ANDA submission.

Please be advised that formulations of drug products or inactive ingredient changes are not
evaluated during the review and approval of the petition. Any changes in formulation or inactive
ingredients are evaluated during the review of the ANDA.

A copy of this letter approving vour petition will be placed on public display in the Dockets
Management Branch, Room 1061, Mail Stop HFA-303, 5630 Fishers Lane,Rockville, MD
20852.

Sincerely yours,

/" Gary J. Buehler
Acting Director
Office of Generic Drugs
Center for Drug Evaluation and Research



MCDERMOTT, WILL & EMERY

VIA FEDERAL EXPRESS

Dockets Management Branch
Food and Drug Administration

Department of Health and Human Services

5630 Fishers Lane. Room 1061
Rockville, MD 20852

ANDA SUITABILITY PETITION

A Partnershiv Including
Pratessional Corporations

600 13th Street, N.W.
Washington, D.C. 20005-3096
202-756-8000

Facsimile 202-736-8087

http:/ / www.mwe.com

David L. Rosen
Attornev at Law
drosen@mwe.com
202-756-8073

March 3. 2000

Boston
Chicago
London

Los Angeles
Miami
Moscow
Newport Beach
New York

St. Petersburg
Silicon Valley
Vilnius
Washington, D.C.

McDermott. Will & Emery submits this ANDA Suitability Petition under the provisions
of section 305 (j)(2)(C) of the Federal Food. Drug and Cosmetic Act requesting that the .
Commissioner of Food and Drugs allow the submission and filing of an Abbreviated
New Drug Application ("ANDA") for Albuterol Sulfate Inhalation Solution. 0.0417% as

discussed below.

A. Action Requested

The Petitioner requests that the Commissioner of Food and Drugs allow the
submission and filing of an ANDA for Albuterol Sulfate Inhalation Solution.
0.0417% per 3mL pursuant to Section 505(j)(2)(C) of the Federal Food. Drug and
Cosmetic Act. Specifically. the proposed product is formulated as a pre-diluted,
nonpreserved version of Glaxo’s product, Ventolin®. Albuterol Sulfate Inhalation
Solution 0.3%. NDA No. 19-269. Glaxo's Ventolin® product (0.25mL) must be
diluted with Sterile Normal Saline Solution (2.75mL) which results in a final
concentration ot 0.0417%. the same concentration as the proposed product. This
dosage is intended for pediatric use. Draft labeling is enclosed with this petition.



Food and Drug Administration
March 3. 2000

Page 2 ot 3

B.

Statement of Grounds

1.

S

(1

FDA has designated two albuterol sulfate inhalation solution. 0.5% reference
listed drugs in the publication "Approved Drug Products with Therapeutic
Equivalence Evaluations (the "Orange Book") for the purpose of serving as
the reference listed drug for generic products:

Schering’s brand of Albuterol Sulfate Inhalation Solution. 0.5%. Proventil®.
NDA No. 19-243 which contains the preservative Benzalkonium Chloride;
and. Glaxo's Ventolin®. NDA No. 19-269 which contains no preservatives.

As noted in the Orange Book. both of the above drug products are solutions
“intended for aerosolization™. and “are considered to be pharmaceutically and
therapeutically equivalent and are coded AN.”

Glaxo's Ventolin® product contains dosing and administration information for
pediatric use. The instructions call for dilution of 0.25 mL of the 0.5%
concentration diluted in sterile normal saline solution to a total volume of
3mL prior to administration. This results in a concentration of 0.0417%.

The proposed drug product will help assure correct dosage by eliminating the
possible error of diluting 0.25 mL of the 0.3% concentration with 2.75 mL of

sterile normal saline (please note that I understand that sterile normal saline is

only available only in 3mL unit dose containers or other containers which are
much larger. '

FDA has acknowledged that additional pediatric information on albuterol may

produce health benefits in the pediatric population. as discussed in Docket No.
98N-0056.

The proposedl‘drdg product would provide a reference [isted drug for in the
Orange Book “for the purpose of serving as the reference standard for

bioequivalence of generic products for the pediatric concentration of

0.0417%.

Environmental Impact -

“The Petitioner claims a categorical exclusion under 21 CFR §25.24



Food and Drug Administration
March 3. 2000
Page 3 of 3

D. Economic Impact

Allowing the submission and filing of an ANDA for the pre-diluted, non-
preserved 0.0417% formulation: the public will be afforded access to a lower
priced. equivalent dosage. non-preserved product for pediatric use. C urrently, the
public is required to purchase both the 0.5% concentrated albuterol and sterile.
normal saline to attain the proper dilution.

Further. it is in the public interest to permit access to a pediatric concentration of
albuterol sulfate inhalation solution that is manufactured under aseptic conditions
and does not need a preservative.

E. Certification

The undersigned certifies, that, to the best knowledge and belief of the
undersigned, this Petition includes all information and views on which the
Petition relies. and that it includes representative data and information known to
the Petitioner which are unfavorable to the Petition.

D (P

DavitL. Rosen.. R.Ph.. J.D.
McDermott. Will & Emerv
600 13th Street, N.W.
Washington. D.C. 20003-3096
(202) 756-8075

(202) 756-8087 (fax)

WDC99 225804-1 0380760010
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Albuterol Sulfate Albuterol Sulfate
Inhalation SOIUtion 0 O 417% Inhalation Solution, 0.0417%*

i T

FOR ORAL INHALATION ONLY FOR ORAL INHALATION ONLY

Equivalent to 0.25 mL Albuterol Sulfate 0.5%" diluted to 3 mL with Equivalent to 0.25 mL Albuterol Sulfale 0.5%"
nomal saline. diluted to 3 mL with normal saline.

Attention Pharmacist: Detach "Patient's Instructions For Use”

Attention Pharmacist: Detach "Patient's
from package insert and dispense with soiution.

Instructions For Use" from package insert and
R dispense with solution.

Protect from light. Store between 2° and 25°C (36° and 77°F).

Discard if solution becomes discoiored. (Note: Albuterol Sulfate

X S 4 Protect from light. Store between 2° and 25°C
Inhalation Solution is 3 clear, colorless to light yellow soiution.)

(36° and 77°F). Discard if solution becomes

discolored. (Note: Albuteral Sulfate Innalation
Rx only Solution is a clear, colorless to light yellow
solution.)

Rx only

30 x 3-mL Sterile Unit Dose Vials 30 x 3-mL Sterile Unit Dese Vials
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Albuterol Sulfate Albuterol Sulfate _
Inhalation Solution, 0.0417% inhalation Solution. © 04177

Each mi contains albuterot sulfate, equivalent to 0.417 mg aibuterol in
an aqueous solution containing sodium chioride, and suifuric acid to
adjust pH between 3 and 5. Contains no preservatives.

Please consult your physician before use. Do not exceed
recommended dosage.

Usual Dosage: See package insert.

Protect from light. Store between 2° and 25°C (36° and 77°F).
Discard if solution becomes discolored. (Note: Aibuterot Sulfate
Inhalation Solution is a clear. colorless to light yellow solution.)

' Bar Code Area
Manufactured by:

REV. 3.01-00



Draft Copy
- Pouch -

Albuterol Sulfate Inhlation Solution, 0.0417%
3 mL, 30 per pouch

REV: 3-01-00
Chanae Note # 00006

Drawn By:

Reviewed By:

Approved By:

Albuterol Sulfate
Inhalation Solution, 0.0417%*

1.25 mg/3 mL*

*Potency expressed as albuterol

{
i

FOR ORAL INHALATION ONLY
FOR PEDIATRIC USE ONLY
Equivalent to 0.25 mL Albuterol Sulfate 0.5%"* dilutec_i to 3 mL with normal saline.

Each mL contains albuterol sulfate, equivalent to 0.417 mg albuterol in an aqueous
solution contaning sodium chlcride, and sulfuric acid to adjust pH between 3 and 5.
Contains no preservatives.

Attention Pharmacist: Detach "Patient's instructions For Use” from package
nsert and dispense with solution. :

Please consult your physician before use. Do not exceed recommended dosage.
Usual Dosage: See package insert.

Protect from light. Store between 2° and 25° C (36° and 77° F).
Discard if solution becomes discolored. (Note: Albuterol Sulfate
Inhalation Sclution is a clear, colorless to light yellow solution.)

Rx onty.
Manufactured By

30 x 3-mL Sterile Unit Dose Vials




TOINEN
10431NBTY DN ST
IWVN ANVdWOD

NEEEELY

L]

ATNO NOLLYIVHNI ¥Od
NOLLNI0S NOILYIVHNI
31vd4INS 10¥3ALNATY

MMIMG Y

[¢]

Albuterol Sulfate Inhalation S

3 mL vial.




Percent Incidence of Adverse Reactions (continued)

Reacuon Percent incidence
n=135
Gastrointestinal
Nausea 4%
Oyspepsia 1%
Ear, nose, and throat
Nasat congestion 1%
Pharyngitis <1%
Cardiovascular
Tachycardia 1%
Hypertension 1%
Respiratory
Bronchospasm 8%
Cough 4%
Bronchitis 4%
Wheezing 1%

No climically relevant laboratory abnommaiities reiated to Albuterol Sulfate Inhalation
Solution aaministrauon were determined in these studies.

Rare cases of s . urticana. 1a. rasn. bronchospasm.

and ovomaryngaal edema have Deeﬂ reponea after the use of innaled aibulerst
OVERDOSAGE

Thae expected with Qe are those of pela-adrenergic

simuiation and/or occurtenca of exaggeraton of any of the symptoms hsled unaer
ADVERSE REACTIONS, e.g.. seizures, angina, hypertension or hypalension, lachycardia
with rates up 10 200 beats per minule, arythmias. Nervousnaess. headache, remar, dry
mouth. palptation, nausea, dizziness, fatigue. malaise, and sleepiessness. Hypokalemia
may also occur. in isolated cases in children 2 to 12 years of age, lachycardia with rates
>200 beats/min has been observed.
As with all sympathomimetic medicalions. carqiac arrest and even death may be
associated with abuse of Aibuterol Sulfale Inhalaton Soluton  Treatment consists of
discontinuation of Albuteroi Sutfate inhalaton Solution together with appropnate
symptomalic therapy. The judicious use of a cardioselecuve beta-receptor blocker may be
considerad, beaning in mind that such m can produce . Thers ts
insufficient evidence 10 determine i dialysis 1s beneficial for overdosage of Albuterol
Suifate inhalabon Solution.
The orai meaian lathal dose of albuterol sutfate in mica is graater than 2000 mgkg
(approximately 810 times lhe maximum recommenaed oaily inhalation dose for adutls on
3 mg/m- basis, or, app 300 times the recommenced daily inhatation
dose for chiidren on a mg/m basis). In mature rats. the subcutanegus (sc) median lethal
cose of albuterot suifate is y 450 mg/kg (ap; 365 imes the
maximum recommended daily inhalation nosa fir aouhe on s, oF

T 135 umes the aaily inhalation dose for children on
amgm- basis}). in small young rats, the sc median lethal dose 1s approxsmalely 2000
mg/kg (approximatety 1600 times the maxmum recommenaed daily inhalalion dose for
aoults on a mg/m” basis, or, apomnmalslysm bmes the maximum recommencea gaily
inhalation aose for chitdren on a mg/m? basis). The inhalational median lethal dose has
not been celamined in animais.

DOSAGE AND ADMINISTRATION
FOR PEDIATRIC USE ONLY

Chiidren 2 to 12 Ysars of Age: The usual cosage for children weighing between
10 kg {22 pounas) and 15 kg (33 pounds) 1s 1.25 mg of aibulero! (one unil-of-use viaf)
agministered three 1o four times cally by nebulization More frequent agminsstration of
figher.goses are not recommended. The flow rate is reguiated 10 suit he particular
nepuiizer so that albuterok sulfate inhalauon sohuon wil be asliverea over appraxmately 5
to 15 minutes.
The use of Albuteroi Sutfate Inhalation Soiution can be continued as medically indicated to
contsol recurmng bouts of bronchospasm. Dunng ts Ume most patents gain optimat
benefit from raguiar use of the inhalation solution,
If a previousty effective dosage regimen fails (o provice the usual reliel, medical advice
should be saught immediately as this is ofien a sign of senously worsening asthma that
would require reassessment of therapy.
Drug compatibility (physical and chemical), efficacy, and safety of Albulerol Suffate
Inhalaton Solution wnen mixed with other drugs in a nebulizer have Not been astablished.

HOW SUPPLIED

Albuterol Sutfate innalation Solution. 0.0417% s contained n plasuc sienle umit dose vials
of 3 mL eacnh. supphed in foil pouches:

rm? banis, o

NDC w01 canon of 30 vials

Protect 1rom light. Store batwaen 2° and 25° C (36" and 77* F). Discard if solution

(Note: Al Sulfate Solution is a clear,
coloriess to light yeliow solution.}

rev. 3-01-00

PHARMACIST: DETACH HERE AND GIVE INSTRUCTIONS TO PATIENT

PATIENT'S INSTRUCTIONS FOR USE (coninued)

The salety ano eflectiveness of Albuterol Sulfate innhatation Solution have not been

GBIBATUNSd WNBN ONA Of MOre Grugs are mixea with t in 3 neduhzer. Check with your

aoctor before miang any medications in your nebulizer

Protect fmm light. Store between 2° and 25° C (36" and 77° F). Discard if solution
. (Note: Suitate Solution I3 a clear,

coloriess to light yeliow sotution.}

ADDITIONAL INSTRUCTIONS:

rev. 3-01-00

Albuterol Sulfate Inhalation Solution, 0.0417%"
“Potency exprassed as aibutero!.
DESCRIPTION
Albutersi Suifale inhalauon Soiution is a relativety selective belaradreneraic
proncnodilator (see CLINICAL PHARMACOLQGY). Albulerot sulfats, USP. he racemic
form of albuterol, has the chemical name

v
i{ier-B Ay A
i Wi} ¥

lollmng structural formuia:

o'-diol sulfate (2:1) (salt) ang the

[HOCH, ]

1

I

| HO— ——CHCH,NHC[CH 4~ H, SO,
1 [

L OH I,

Altbuterot sulfate has a motecular weight of S76.71. and the motecular formula is
(CraHzNOs) » H;50.. Albulerok suliate is a while crystaliine powder, soiuble in water and
slightly soluble in elhanai.

The World Heaith Organizaiion recormended name for albuterol base 15 salbutamot.
Albuterot Suliate inatation Solution requires no cilution before admenistraton by
nebylization.

Each milliiter of Albuterot Sulfate inhalation Solution contains §.417 mg of albuterol (as
0.5 mg of albuterat sulfate} in an isotoric, steriie. aqueous solution containing sodium
chionde: sulfunc acxa 1s used 1o adjust the pH 10 between 3 and 5. Albuterol Surfale
Innalation Solution contains no sutfiting agents of preservaltives.

Albuterol Sullata Inhalation Solution is a clear, colariess (o light yellow saluton.

CLINICAL PHARMACOLOGY

in vitro studies ana in vivo pi Qic studies have that albuterol has a
P effect on betar pared with isopt . Whileitis

cog) that bet. ara lhe precominant receplors in bfonaual
smooth muscie. data ndicate \nat 10% (0 50% of e bela-receplors n the human heart
may be beta,-receptors. The preaise function of these receplors has not been
established.
The pr effects of bet gic agonist arugs, including aibuterol, are at
(aast in part attnbutable to stimulatian through be gic receotors of i
adenyl cyciase, the enzyme that calalyzes the 1 of adenasine (ATPY
to cyclic-3'.5" (cyctic AMP). cyclic AMP levels are
associated with redaxauon of bronchial smooth muscle and inhibition of release of

of i from celis, from mast calls.

Albuterot has been shown in ost controllea clincal tnals (o have more effect on the
respiralory tract, n the form of broncmiat smooth muscle refaxation, than isoproterenol at

doses while pr ) fewer car effacts.
Controllad clinica! studias and Siher ! GAPEIENICE NavE shown ial inhaied aibuleroi,

like other beta-adreneraic agonist drugs, can proguce a significant cardiovascutar sffect in
some pauents, as measured by puise rais, blood pressure, Symptoms, and/or
electrocandiographic changes.
Albuteroi is longer acting than isoproterenol in most patients by any route of administration
becausa it is not & substrate for the cellular uptake procasses for catecholamines nor for
catechol-O-methyl transferase.
Phamacokinetics: Sludies in asthmatic patients have shown that jess than 20% of a
single albutsrol dose was lhsumoe loﬂavmg m iPPB (intermittent posnvauasun

or nebulzer amount was
nabulizer and apparatus and expired air. Mast of the absorbed dose was muwumd ln the
unne 24 hours after drug administration. Fallowing a 3-mg dose of nebulized atbuterot in
adults, the maximum albuterol piasma lavels at 0.5 hours were 2.1 ngimL (range, 1.4 b
3.2ng/mL). There was a significant dose-related response in FEV, (forced expiratory
volume in one second) and peak flow rate. It has been demonstraled thal following oral
administration of 4 mg of albuterol, the elimination nat-ife was 5 1 6 hours.
Preciinical: intravenous studies in rats with albuterol sulfate have demonstrated that
albuterol crosses the blood-bramn bammier and reaches brain concentrations amounting 1o
approximalety 5.0% of the plasma concentrations. In struciures outside the brain bamer
(pinsal ana piturtary glands), albuterol concentratons were found to be 100 limes those n
the whole bran.
Studies in laboratory arimals (minioigs, rogents, and dogs) have demonstrated the
occurence of cardiac amhythmias anda suaden death (with mistologic evidencs of
myocardiat necrosis) when beta-agonsts and methyixanthines were admunistered
concurrently. The clinical significance of these findings is unknown
Clinical Triats: In controlied chinical inials in adults. most patients exhibited an onsat of
impravement in puimonary function within 5 minutes as gelermined by FEV.. FEV,
measurements also showed thal the maximum average improvement in puimonary
function usually occurred at approxmately 1 hour foliowaing inhatation of 2.5 mg of albuterot
by compressor-nebulizer and remained ciose 10 peak for 2 hours. Clinically significant
umprovement In pulmonary function (defined as maintenance of a 15% or more increase in
FEV, over baseline values) continued for 3 (o 4 hours in most patients, wilh some patients
continuing up 1o 6 bours.
Published reports of tnals in asthmalic children aged J years or oider have

ated significant imps in either FEV, or PEFR within 2 to 20 minutes
foilowing single goses of albuterc! inhalation solution. An increase of 15% or mare in
basaline FEV, has been observec in children aged 5 1o 11 years up to 6 hours after
wreatment with doses of 0.10 mgrkg or higher of albuterol inhalation solution. Singte
doses of 3, 4. or 10 mg resulted in improvement in baseline PEFR that was
comparable in extent and duration o 3 2-mgq dose, bul doses above 2 mg wers
associated wilh heart rale increases of more than 10%.

INDICATIONS AND USAGE

Albutsrat Suffaie inhalaton Suivtion 1s incicated for the reliel of DIONCNOSPAsM IN pavents
2 years of age and olger wilh reversible obstructive airway diseass and acule attacks of
bronchaspasm.

PHARMACIST: DETACH HERE AND GIVE INSTRUCTIONS TO PATIENT
Albuterol Sulfate Inhalation Solution, 0.0417%"

1.125mg3 mL*
“Potency expressed as albuterol

PATIENT'S INSTRUCTIONS FOR USE FOR PEDIATRIC USE ONLY
Read complets instructions carefully before using.

1. Twist open the top of one Albuteral Sutfate Inhalauon Solution unil-of-uss container and
squeeza fhe enure conlents Into the nebulizer reservoir (Figure 1)

-
%

Figurs 1
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65. No. 103/Friday, May 26. 2000/ Rules and Regulations

* * * * *

Dated: May 11, 2000.
L. Robert Lake,

Director of Regulations and Policy, Center
for Food Safety and Applied Nutrition.

[FR Doc. 00~13208 Filed 5-25-00; 8:45 am]
BILLING CODE 4160-01-F

DEPARTMENT OF HEALTH AND
HUMAN SERVICES

Food and Drug Administration

21 CFR Part 200

[Docket No. 96N-00438]

RIN 0910-AA88

Sterility Requirement for Aqueous-

Based Drug Products for Oral
Inhalation

AGENCY: Food and Drug Administration,
HHS.

ACTION: Final rule.

SUMMARY: The Food and Drug
Administration (FDA) is amending ils
regulations to require that all
prescription and over-the-counter (OTC)
aqueous-based drug products for oral
inhalation be manufactured sterile. This
rule applies 1o aqueous-based oral
inhalation drug products in both single-
dose and multiple-use primary
packaging. Pressurized meiered-dose
inhalers are not subject to this rule.
Based on reports of adverse drug
experiences from conlaminated
nonsterile inhalation drug products and
recalls of these products, FDA is taking
this action to help ensure the safety and
effectiveness of these products.

DATES: This rule is effective May 27,
2002.

FOR FURTHER INFORMATION CONTACT:
Peter H. Cooney, Center for Drug
Evalualion and Research (HFD-160),
Food and Drug Administration, 5600
Fishers Lane, Rockville, MD 20857,
301-443-5818.

SUPPLEMENTARY INFORMATION:
I. Background

In the Federal Regisler of September
23,1997 (62 FR 49638), FDA proposed
to amend its regulations to require that
all inhalation solutions for nebulization
be manufactured sterile. This action was
proposed lo help ensure the safety and
effectiveness of these drug products.

Drug products for oral inhalation are
used Lo treal a variety of breathing
disorders and are frequently
adminisiered to palients who are
immunocompromised, have cystic
fibrosis, or have chronic abstructive

airway disease. Aqueous-based oral
inhalation drug products either in
single-dose or multiple-use packaging
are administered by oral inhalation into
the lungs as a mist or spray created by
a nebulizer device. The majority of
inhalation drug products on the market
are manufactured to be sterile. Those
products not manufactured to be sterile
are often manufactured under assigned
microbial count limits, but current
manufacturing methods and safeguards
have not prevented dangerous microbial
contamination.

Inhalation drug products
contaminated with microorganisms are
likely to cause lung infections because
the contaminating organisms are
introduced with the drug product
directly into the lungs through the
mouth. Thus, microbial contamination
of these producls may result in serious
health consequences. Microbial
contamination of these products may
also cause degradation of the drug
product.

Because of contamination problems
with several different aquecus-bascd
drug products for oral inhalation and for
the reasons explained in the proposed
rule, FDA has determined that current
manufacturing methods and safeguards
agains! contamination, including
microbial limits tests, have not
prevented dangerous microbial
contamination of nonsterile aqueous-
based drug products for oral inhalation.

The final rule reflects FDA’s
determination that all aqueous-based
drug products for oral inhalation be
manufactured sterile. Once the final rule
becomes effective, failure to comply
with the sterility requirement will result
in a finding that the drug product is
adulterated under section 501(a)(2)(B) of
the Federal Food, Drug, and Cosmetic
Ac! (the act) (21 U.S.C. 351(a)(2)(B)),
and misbranded under section 502(j) of
the act (21 U.S.C. 352(j}}. Failure lo
comply with the sterility requirement
will also result in the agency’s refusal to
approve a new or abbreviated
application for a product, under section
505(d)(1), (d)(2), (d)(3), and (j)(4)(A) of
the act (21 U.8.C. 355(d)(1), (d)(2),
(d)(3), and (j}(4)(A)).

IL. Highlights of the Final Rule

This final rule amends the regulations
governing requirements for specific
classes of drugs to include new § 200.51
for aqueous-based drug products for oral
inhalation. Section 200.51(a) requires
that all prescription and OTC aqueous-
based drug products for oral inhalation
be manufactured sterile. FDA is taking
this action to prevenl the public health
consequences of the distribution of
conlaminated aqueous-based drug

products for oral inhalation and to help
ensure the safety and effectiveness of
these products.

In the Federal Register of October 11.
1991 (56 FR 51354), FDA proposed to
require that manufacturers use a
terminal sterilization process when
preparing a sterile drug unless the
process adversely affects the drug
product. The October 11, 1991,
proposed rule would require that
manufacturers include in their
applications a written justification for
not using terminal sterilization if such
process is not appropriate. The agency
plans to issue a final rule regarding
terminal sterilization. When the
proposed requirement for terminal
sterilization becomes final,
manufacturers of aqueous-based drug
products for oral inhalation will be
subject to its requirements.

The agency has revised the proposed
regulation in response lo comments
received on the proposed rule. The
comments and responses are discussed
in section Il of this document,
“Comments on the Proposed Rule.” The
agency is revising the title of proposed
§200.51 from *“Sterility Requirements
for Inhalation Solution Drug Products”
lo “Aqueous-Based Drug Products for
Oral Inhalation.” The new litle names
the specific class of drugs subject to the
rule in conformance with the
established format of part 200 (21 CFR
part 200), subpart C of the regulalions.
The agency is removing the phrases
“inhalation solution drug products” and
“inhalation solutions for nebulization”
from proposed § 200.51. These phrases
are replaced by the phrase “aqucous-
based drug products for oral
inhalation.” The agency has added the
phrase “for oral inhalation” to clarify
that the rule applies to orally
administered inhalation drug products
and not nasal sprays. The agency has
added the modifier “‘aqueous-based” to
the type of drug products covered (o
exclude metered-dose inhalers from
coverage. In addition, the agency has
made minor edits to the final rule in
response to the President’s June 1, 1998,
memorandum on plain language in
government writing. The agency has
increased the amount of time for
manufacturers to comply with the
sterility requirement from 1 year to 2
years. All manufacturers of nonsterile
aqueous-based drug products for oral
inhalation will have until 2 years after
the date of publication of the final rule
to comply with the sterility
requirement. As discussed in section IV
of this document, “Effective Dale,” the
agency believes this effective date more
realistically reflects the time
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manufacturers may need to establish the
sterilily of their products.

Section 200.51(b) states that
manufacturers must comply with the
requirements of 21 CFR 211.113(b) of
FDA’s current good manufacturing
practice (CGMP) regulations. This
section requires that manufacturers
establish and follow appropriate written
procedures designed to prevent
microbiological contamination of drug
products purporling to be sterile. Such
procedures mus! include validation of
any slerilization process.

In addition to the above highlights,
the agency notes that persons holding
an approved new drug application
(NDA) or abbreviated application for a
nonsterile aqueous-based drug producl
for oral inhalation must submit to FDA
a supplemental application describing
the new manufacturing process under
§314.70(b) or §314.97 (21 CFR
314.70(b) or 314.97). The proposed rule
stated that if a manufacturer intended to
sterilize a produc! by terminal
sterilization, the manufacturer must
obtain prior FDA approval for such
change under § 314.70(b)(2), but if a
manufacturer inlended to sterilize a
product by aseptic processing they may
make the change at the time a
supplementlal application is submitled
under § 314.70(c)(1). The agency has
now determined that the technological
complexity of aseptic processing
warrants prior approval of any changes
in the manufacturing process.
Accordingly, the agency concludes that
al]l manufacturing changes related to
sterility requirements require
supplemental applications to be
submitted and approved under
.§314.70(b}(2) prior to making any
changes. In November 1999, a guidance
- related to this lopic, enditled “*Changes -

" to an' Approved NDA or ANDA”
became available. This guidance states
thal the agency considers a change in
the sterilization process, e.g. from
aseplic processing to terminal
sterilizalion or vice versa, a major
change to any approved application for
which the manufacturer should submit
a prior approval supplement. The
agency noles that a proposed rule
" enlitled-“Supplements and Other

Changes to an Approved Application,”
- published in the Federal Register of

June 28, 1999 (64 FR 34608). This

proposed rule is currently being
finalized and may further affect the
filing of supplemental applications
related to this rule.

The following information should be
included in a supplemental application
related Lo this rule:

» Complele validalion data for the
aseptic process (see November 1994

guidance document! entitled “"Guidance
for Industry for the Submission of
Documentation for Sterilization Process
Validation in Applications for Human
and Veterinary Drug Products™);

 For abbreviated applications, an
excculed batch record for a production
batch of the product using the approved
formulation:

¢ In-process and release control data:

 Updated release specilications that
include sterility;

» Three months accelerated stability
data:

¢ An updaled stability protocol to
include either slerilily or container/
closure integrity lesting initially and at
expiry: and

¢ A commitment to place the [irst
three commercial batches into the
rouline stability program and submit the
data in annual reports.

III. Commenis on the Proposed Rule

The agency received a total of 61
comments on Lthe September 23, 1997,
proposed rule. Forty-nine of those
comments were from consumers of an
OTC aqueous solution of epinephrine
sold in a kit with an atomizer. Of the
remaining 12 comments, 8 were from
industry, 2 were from associations of
health care professionals, 1 was from
academia, and 1 was {rom a Federal
Government agency. The majorily of
comments requested clarification of the
scope of the rule and the drug products
inlended to be covered, and also
discussed the economic impacts of the
proposed rule.

A. Covered Products

1. The proposed rule stated: “All
inhalation solutions for nebulization
shall be manufactured to be sterile”

[(proposed §200.51(a)). Several

comments indicated that the scope of
drug products inténded Lo be covered by
the proposed rule was either unclear or
overbroad. Some of the comments asked
whether iniranasal sprays would be
subject to the rule. One comment asked

-whether both OTC and prescription

drugs were covered. Three comments
suggesled clarifying that only aqueous-
based drug producls are subject to the
rule. One comment interpreted the

‘proposed rule to cover OTC and

prescription drugs dispensed out of a
manufaclurer’s primary packaging
container inlo a separate, secondary and
independent device prior 1o -
administration to the end user or
patient, excluding nebulized or
alomized sprays for inhalation. The
comment stated that primary
formiulations should include both
single-dose and multiple-use sterile
products lo eliminate microbial

contamination during use. One
comment suggesled that the rule cover
inhalation suspension products, stating
that they contain more nutrients that
contaminaling microorganisms can
metabolize than do inhalalion solutions.
and suggested that the title of the rule
be modified to reflect this change.

The agency has considered these
comments and agrees that further
clarification of products covered by the
rule is warranted. In response (o these
comments, the agency has revised the
final rule to state: “All aqueous-based
drug products for oral inhalation must
be manufactured to be sterile.” Because
the rule covers only drug products
administered orally, it does not cover
nasal sprays. Because the rule covers
only aqueous-based drug products,
pressurized metered-dose inhalers are
not covered. All marketed prescription
and OTC drugs are covered by the rule.

The agency agrees with the comment
thal inhalalion suspension producis
pose contamination risks at least as
great as those of inhalation solution
producls. Aqueous-based suspension
drug products for oral inhalation would
also bypass many of a palient’s nalural
defense mechanisms and, if
conlaminated, pose similar risks.
However, all currently marketed
inhalation suspension drug products are
metered-dose inhalers and, because they
are metered-dose inhalers, are not
subject to this final rule. Any aqueous-
based oral inhalation suspeusion drug
products approved in the future that are
not melered-dose inhalers are subject lo
this rule.

B. Pharmacy Compounding
2. One comment asked whether the

" proposed rule would cover solutions for

oral inhalation compounded under

_applicable practice of pharmacy

provisions and regulations. Another
comment! stated that a laige fraction of
nebulizer solutions sold in the United
States are compounded in pharmacies
and suggested that such facililies use
chemicals of dubious quality, (hat such
solutions are dispensed in unsale vials,
and that preservatives used are
contraindicated in anti-asthma
products. This comment supported the
rule and suggested that the rule would
resolve issues of compounding in
pharmacies which, the comment slated,
results in millions of dollars in
Medicare fraud.

Compounding occurs when a
pharmacist or physician mixes,
combines, or allers ingredients to create
a customized drug product for an
individual patient. The issueof
pharmacy compounding is addressed in
section 127 of the Food and Drug
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Administration Modernization Act of
1997 (Pub. L. 105-115). Section 127
adds section 503A 1o the act (21 U.5.C.
353a). Section 503A(b)(3)(A) of the act
provides that a drug product may
qualifv for exemptions from certain
provisions of the act. including CGMP
requirements (section 501(a)(2)(B) of the
act) if, among other conditions, the drug
product is nol identified by regulation
as a drug product that presenls
demonstrable difficullies for
compounding that reasonably
demonstrate an adverse effect on the
safety or effectiveness of that drug
product. FDA intends to issue
regulations to implement seclion
503A(b)(3)(A) of the acl. During the
course of thal rulemaking, the agency
intends {o consider, among other issues,
whether aqueous-based drug products
for oral inhalation present demonstrable
difficulties for compounding that
reasonably demonstrale an adverse
effect on the safety or effectiveness of
that drug product. Compounded
aqueous-based drug products for oral
inhalation thal fail io meet any of the
condilions of section 503A of the act are
subject to the statutorvy CGMP provision
(section 501(A)(2)(B) of the acl) and,
therelore, are subject 1o the
requirements of this final rule.

C. Packaging

3. Several comments asked whether
the proposed rule addresses maintaining
the slerilily of multiple-use containers
alter the container is opened and closed
for later use. These comments stated
that there is a high risk of contamination
of inhalation drug products when
multiple-use containers, e.g., botlles
with droppers. are opened and used in
a nonsterile environment. One comment
asked whether the rule would require
single-dose containers for one-time use.
Two comments noted that new
packaging is either on the market or in
development that would eliminate the
need to transfer aqueous-based drugs
into separate secondary receplacles,
thus reducing the poténtial for microbial
conlamination.

The agency recognizes that multiple-
use containers raise issues of microbial
contamination when aseptic handling
procedures are not used either by a
patient at home or in a hospital selting.
However, the intent of this rule is to
ensure sterility from the point of
manufacture. The rule is intended to
prevent contaminated products from
being distributed by manufacturers.
While the agency encourages the use of
single-dose containers, the agency is ot
requiring their use at this time. The
agency supports innovations in new
packaging thal would reduce the

likelihood of microbial contamination.
The agency has no curren! plans,
however, to require the use of such
packaging by manufacturers.

D. Antimicrobial Preservatives

4. One comment suggested that the
proposed rule was a “‘simplistic fix" for
a series of complex problems including
inadequate antimicrobial preservation
systems for in-use contamination
control, inadequate U.S. Pharmacopeia
(USP) microbiological testing methods,
and defective hospital infection control
procedures. The comment questioned
the adequacy of microbial limits testing,
in particular USP procedure <61>, lo
reliably detect the prevalent
contaminants of inhalation drug
products. The comment also suggested
that there is no evidence for the
assumption underlying the proposed
rule that contaminating organisms have
developed resistance to the
antimicrobial preservative systems used.
The comment stated that organisms
historically known to be resistant to
benzalkoninm chloride have been noted
and that mislakes have occurred when
companies have made errors designing
a product’s antimicrobial preservative
system. The comment also noted the
inadvisability of using a single
preservative in the manufacturing
process and suggested thal the proposed
rule shows that the agency now believes
preservatives are to be used to address
inadequate manufacturing
contamination controls that were
previously considered to be serious
CGMP violations.

Another comment acknowledged that
some antimicrobial preservatives are no
longer effective because resistance 1o
them in certain bacterial strains has
developed, and expressed concern as to
whether this problem would be
addressed by the rule. Similarly, a
different comment noted microbial
conlamination in spite of preservatives.
This comment indicated support for
sterile, additive-free solutions, noting
that one disadvantage of preservatives is
that they may be contraindicated in
anti-asthmatic products. This comment
slated thal benzalkonium chloride is a
known bronchoconstriclor
contraindicaled in anti-asthmatic
products and that edetic acid, while nol
as potenl as benzalkonium chloride,
causes bronchospasm and would not be
present in an ideal nebulizer solution.

Antimicrobial preservatives are added
to dosage forms to protect them from
microbial contamination. The USP
states that antimicrobial agents should
not be used solely to reduce the viable
microbial count as a substitute for good
manufacturing practices. The USP sets

forth tests for estimating the presence.
or absence, of microorganisms. USP
procedure <61> sets forth tests for the
estimation of the number of viable
aerobic microorganisms present and the
absence of designated microbial species
in both raw malerials and finished form
drug products. FDA recognizes thal both
sterile and nonsterile drug products may
contain preservative systems to control
bacteria and fungi that may be
inadvertently introduced during
manufacturing or use.

Concerning the comment thal the
proposed rule represents an
inappropriate policy change in allowing
preservatives to be used to address
inadequate manufacturing
conlamination controls, this rule does
not change the agency's policy of
considering such use of preservatives a
serious CGMP violation. To the extent
agency policy is reflected in the USP,
the USP clearly states thal while
siluations may arise where the use of an
antimicrobial preservative may be
necessary 10 minimize the proliferation
of microorganisms, all useful
anlimicrobial agents are toxic
subsiances.

The agency agrees with the comment
acknowledging that some antimicrobial
preservalives are no longer fully
effective because certain bacterial
strains have developed resistance. The
agency disagrees with the comment that
suggests there is no evidence that
contaminating organisms have
developed resistance to antimicrobial
preservatives. Bacteria best identified as
belonging to the Pseudomonas family
have been known for many years to
survive and grow in commercial
preparations of quanternary ammonium
compounds such as benzalkonium
chloride. (See, for example, Adair, F.W.,
S.G. Geflic, and J. Gelzer, “Resistance of
Pseudomonas to Quaternary
Ammonium Compounds: I. Growth in
Benzalkonium Chloride Solution,”
Applied Microbiology, vol. 18, pp. 289-
302, 1969. See also, Dixon, R.E., et al.,
“Aqueous Qualernary Ammonium
Antiseptics and Disinfectants,” Journal
of the American Medical Associalion,
vol. 236, pp. 2415-2417, 1976.) In fact,
the albulerol sulfate product recalled in
January 1994, discussed in the proposed
rule, contained benzalkonium chloride,
an antimicrobial preservative, yet the
preservative failed to prevent microbial
contamination of the product. As of
October 28, 1997, the agency’s
Spontaneous Reporting System (SRS)
reported that this albuterol sulfate
incident was associated with a total of
2,846 cases including 1,498 serious
cases, 1,163 hospitalizations, and 441
deaths.
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The agency acknowledges the public
health need for sterile, additive-free,
aqueous-based drug products for oral
inhalation for the segment of the
population for whom antimicrobial
products are contraindicated (e.g.,
sensilive patients with asthma and other
pulmonary diseases). To this end, the
agency encourages the manufacture of
slerile, additive-free, single-dose drug
products for oral inhalation. However.
the agency is not at this time requiring
that all aqueous-based drug products for
oral inhalation be manufactured in
single-dose containers.

The agency recognizes that microbial
limits tests have nol prevented serious
microbial contamination of nonsterile
inhalation drug products in the past.
Endproduct microbial limits tests
performed prior to distribution may not
be capable of detecting low levels of
conlamination. Products that initially
pass the microbial limits lesl may
supporl the growth of contaminaling
organisms that could laler increase to
unacceplable levels. The agency
believes that requiring the sterility of
such products from the point of
manulfacture will reduce the likelihood
of microbial conlamination.

The agency recognizes that
conlamination of these products may
occur during usage. Such conlamination
may occur because of inadequate
handling procedures, including
defective hospital infection control
procedures, or patient handling errors.
The agency notes that the National
Cenler for Infectious Diseases of the
Centers for Disease Conirol and
Prevenlion is sponsoring initiatives an
preventing nosocomial transmission of
antimicrobial-resistant microorganisms
and directs those interested io their
Internet at www.cdce.gov/ncidod/ for
related information. The agency
encourages hospital personnel and
patients to follow instructions in the
labeling for such products, including
any precautions for use. The agency
emphasizes the importance of following
proper handling technique when
transferring these products Irom their
original container inlo an alomizer or
nebulizer. FDA has delermined that the
best way for il to prevent future public
health problems associated with
conlaminated aqueous-based drug
products for oral inhalation is to require
sterility al the point of manufacture.

E. Costs of Compliance

In the proposed rule, FDA estimated
that the affecied industry would incur
total annual compliance costs of
$192,000 to $1,210,000 (after
amortization over 10 years al a 7 percent
interest rate), mostly for constructing

clean rooms in the five manufacturing
facilities believed to be using a
nonsterile production process. Several
of the comments addressed aspects of
FDA’s original analysis of economic
impacts.

5. Three comments slated that FDA
had underestimated the costs of
compliance and two comments
provided estimates of compliance costs
for their companies, although they did
not provide the bases for these
estimates.

FDA has considered these estimates
and has revised its compliance cost
estimates for the final rule, as described
in section V of this document, “*Analysis
of Economic Impacts.” The agency’s full
cost analysis is based on a report
prepared by ils contractor, Eastern
Research Group (ERG) (available in the
dockel) entitled “Cost Impact on the
Pharmaceutical Industry of Final
Sterility Requirements for Inhalation
Solution Products,” and the comments
mentioned above.

6. The U.S. Small Business
Adminisiration (SBA) commented that
there was insuflicient information on
the record lo evaluate the need for the
regulation, as measured by the
incidence of illness, against the
enormous cost of compliance.

The proposed rule listed several
incidents of contaminated inhalation
drug products that jeopardized the
public health and safetly and were the
subject of product recalls (62 FR 49638
at 49639). The proposed rule did not,
however, provide data on adverse
events associated with these recalls. The
agency notes that as of Oclober 28, 1997,
FDA’s SRS reported that the albuterol
sulfate product recalled in January 1994,
discussed in the proposed rule, was
associated with 2,846 reports of adverse
events including 441 deaths. FDA
believes that this evidence, along with

* the resistance to microbial preservatives

and the growth potential of the
Pseudomonas family of bacleria,
provides the public health and safetv
justification for this rule. Further, as the
revised compliance costs of the final
rule are estimated at $10.1 million per
year, the agency believes that public
health and safety concerns outweigh the
compliance burdens.

F. Training Costs

7. SBA noled the lack of training costs
for sterility procedures in the agency’s
original cost estimates. FDA agrees with
this comment, and training costs are
now included in its final estimate.

G. Enforcement of CGMP Regulations

8. One comment suggested that
enforcement of CGMP regulations and

monitoring of unethical repackaging
operations would be more effective and
less costly then requiring firms to
convert to sterile processes.

The agency has determined thal
adherence lo CGMP regulations withoul
appropriate slerilization procedures
does not provide an adequate level of
assurance that aqueous-based drug
products for oral inhalation will be free
of contaminants. Based on past
incidents of serious health risks to
users, the agency has determined that
enforcement of CGMP’s is not enough to
ensure these products are contaminant-
free when they leave the manufacturer
for distribution. Antimicrobial
preservatives used in these products
may nol be effective because many
bacteria, including Pseudomonas spp.,
have developed resistance 1o these
preservatives. The albutero]l sulfate
product recalled in January 1994,
discussed in the proposed rule,
contained benzalkonium chloride, an
antimicrobial preservative, yet the
preservative failed to prevent microbial
contamination of the product.
Resistance to preservalives is not
species specific; strains of many species
are resistant. Furthermore, use of a
single preservative in a nonsterile
inhalation drug product for an extended
period may actually select for
preservative-resistant strains of
Pseudomonas spp. or other bacteria.
Similarly, although the agency
recognizes the importance of the
enforcement of repackaging regulations,
this rule is intended to help ensure that
products are sterile al the point of
manufacture.

H. Hazard Analysis and Critical Control
Point (HACCP) Program

9. SBA recommended the use of a
HACCP program, like that used for the
food industry. SBA stated that a HACCP
program would reduce compliance
costs.

HACCP is a preventive system of
hazard control used primarily in the
food industry. The HACCP concept is a
sysiematic approach to the
identification and assessment of the risk
ol biological, chemical, and physical
hazards that may occur in a particular
production process or practice and the
contro] of those hazards. Under HACCP,
the producer develops a plan that
anticipates and identifies the points in
the production process where a failure
would likely resull in a hazard being
crealed or allowed to persist. These
points are referred to as critical control
points (CCP’s). Under HACCP,
identified CCP’s are systematically
monitored to ensure thal critical limils
are not exceeded, and records are kept
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of that monitoring. Corrective actions
are taken when control of a CCP is lost
and these actions are documented. The
effectiveness of HACCP is also
systematically verified by the processor.
Because of the potential public health
consequences of contaminated aqueous-
based drug producls for oral inhalation,
as shown by the incidents ciled earlier
in this document, the agency concludes
that a HACCP syslem is notl an adequate
substitute for sterilizalion requirements.

I. Clean Rooms

10. Another comment staled that the
proposed rule would limit the use of
each clean room lo one product and
questioned the necessity of this.

FDA is aware that the trade press has
reported that the proposed rule would
require one produci per clean room.
FDA is clarifying that this interpretation
of the proposed rule is inaccurate. FDA
did not intend to limit, and is not
limiting, each clean room to the
manufacture of only one inhalation
product.

J. Specific OTC Drug Product

11. The agency received 49 comments
from consumers of an OTC asthma
inhalant, Breatheasy, as well as one
commen! from the manufacturer of the
Breatheasy product, Pascal Co., Inc., of
Bellevue, WA. Pascal Co., Inc.,
distributed a letier to consumers of its
product stating the agency’s new policy
would require that all inhalants be
manufactured in clean rooms and
suggesting that overhead costs to
produce clean rooms would far exceed
annual sales of this producl. Pascal
stated that the rule would be cost
prohibitive for the company and would
require it to disconlinue manufacture of
the product. The 49 letters from
consumers of this product indicated that
they had been informed by Pascal Co.,
Inc., that the new policy would require
the manufacturer to discontinue
manufacture of the product. These
letlers testified lo individual

- experiences with the produet, slating
duration of use, some for as‘many as 50
or 60 years, lack of any ill effects or
quality problems, unique needs met by
the product exclusive of any other
available remedy, and the low cost of
the product.

The agency has reviewed the concerns
of individuals who have used this
product for many years and who are
understandably concerned about it
being discontinued. The agency
contacted Pascal, Inc., and reviewed the
labeling of the producl to determine if
it isthe type of product intended to be
covered by the rule.

The Breatheasy product is a 2-percent
buffered aqueous solution of
epinephrine that comes in a kit that
conlains an atlomizer. Breatheasy is the
tvpe of product that has raised serious
concerns aboul the health and safety of
individuals using such products and it
is an example of the type of product
intended to be covered by the final rule.
The agency has delermined that other,
alternative OTC epinephrine inhalation
products, which do not raise the safety
concerns of this product, are available
on the market to treat the symptoms of
these individuals. Should Breatheasy
become unavailable, the agency suggests
that individuals consult their health
care practitioners for the identity of an
appropriate alternative OTC product.

IV. Effeciive Date

12. Two comments stated that the
time for implementation was 1oo short
and impractical for conversion to sterile
processes. Both comments requested up
lo a 2-year phase-in period to allow
development lime for packaging,
stahility data, and facility medificati
SBA stated that allowing a 1-year
transition period, as proposed, was not
sufficient. The comment requested a
transition period of 2 years.

FDA has considered these comments
and has decided o lengthen the

na
Uiis.

- effective date to 2 years afier publication

of the final rule to give each firm a
longer period of time to implement the
new slerility requirements.

The final rule prohibits all
manufacturers of nonsterile aqueous- .
based drug products for oral inhalation,
including those products currently
approved, from introducing or
delivering for introduction into
interslale commerce any such products
that are nonsterile beginning 2 years
after the date of publication of the final
rule in the Federal Register.

Holders of approved NDA’s and
abbreviated new drug applications
(ANDA’s) musl submit supplemental
applications to FDA to establish sterility
of these products within 2 years after -
the publication of the final rule in the
Federal Regisler.

Any NDA or ANDA for a nonsterile
aqueous-based drug product for oral
inhalation under review by FDA on or
after the date of publication of the final
rule, but before the effective date of the
final rule may be approved if the
application is otherwise approvablé and
the applicant agrees 1o establish the
sterility of ils drug producl in a
supplemental application by the
effective date. On or after the effective
date of the final rule, FDA will refuse to
approve an NDA or ANDA for an
aqueous-based drug product for oral

inhalation if the applicant has not
eslablished the sterility of the product.

V. Analysis of Impacts

A. Introduction

FDA has examined the impacts of the
final rule under Executive Order 12866,
the Regulatory Flexibility Act (5 U.S.C.
601-612) (as amended by subtitle D of
the Small Business Regulatory Fairness
Act of 1996 (Pub. L. 104-121)), and the
Unfunded Mandates Reform Act of 1995
{(Pub. L. 104—4). Executive Order 12866
directs agencies to assess all costs and
benefits of available regulatory
alternatives and, when regulation is
necessary, lo select regulatory
approaches that maximize net benefits
(including potential economic,
environmental, public health and safely,
and other advanlages: distributive
impacts; and equity). Under the
Regulatory Flexibility Act, if a rule has
a significant impact on a substantial
number of small entities, an agency
must analyze regulalory options that
would minimize any significant impac!
of the rule on small entities. The
Unfunded Mandates Reform Act
requires agencies o prepare an
assessment of anticipated costs and
benefits before enacting any rule that
may result in an expenditure in any one
year by Slate, local, and tribal
governmenls, in the aggregale, or by the
private sector, of $100 million (adjusted
annually for inflation).

FDA concludes that this final ruleis
consistent with the principles set forth
in the Executive Order and in these iwo
statutes. FDA estimates that the final
rule would impose annual compliance
costs on industry of about $10.1 million.
In addition, the final rule is a significant
regulatory action as defined by the
Executive Order and was subject to
review under the Executive Order. FDA
has also determined, as explained later
in this section, that the final rule may
have a significant economic impact on
a substantial number of small entities.
This section, along with the reporl by
FDA’s contractor ERG, constitutes the
agency'’s final regulatory flexibility
analysis as required under the
Regulatory Flexibility Act. Further,
because this final rule makes no
mandates on government entities and
will result in expenditures of less than
$100 million in any one year, FDA need

. not prepare additional analyses under

the Unfunded Mandates Reform Act.

~ B. Compliance Requirements and Cosls

DA is amending its regulations Lo
require that all prescription and QTC
aqueous-based inhalation solutions or
suspensions in single-dose or multiple-
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use primary packaging administered
orally via a secondary device or other
ancillary hardware (e.g., an atomizer.
nebulizer, or pump), be manufactured to
be sterile. This does not include
inhalation solutions administered byv
pressurized metered dose inhalers. FDA
believes this action is necessary to help
ensure the salety and efficacy of these
products, due to reports of adverse drug
experiences from contaminated
nonsterile inhalation solutions and
recalls of these products.

In the preamble to the proposed rule
published September 23, 1997, FDA
estimated that the affected industry
would incur total annual compliance
costs of $192,000 lo $1,210,000 (alter
amortization over 10 years at a 7 percent
interest rate), mostly for constructing
clean rooms in the {ive manufacturing
facilities believed Lo be using a
nonslerile production process. Several
of the comments o the proposed rule
addressed aspects of FDA's original
analysis of economic impacts. These
comments are addressed in section 11T of
this document and below.

FDA has reviewed its original
compliance cost estimates in light of the
comments Lo the propaosed rule, and has
delermined that it underestimated
compliance costs to industry. The
agency’s revised estimales are fully
described in the ERG report on
compliance costs {available in the
docket).

In the proposed rule, FDA estimated
that up to five firms may still be using
a nonsterile manufacturing process for
inhalation solutions. ERG found that
eight firms would be affecled by the
final rule because they use nonslterile
manufacluring processes. The ERG
estimate assumes that some products
with an uncertain classificalion were
actually nonsterile.

ERG concluded that the final rule
would impose a lotal annual cost of
$10.1 million (after amortization of
capital costs over 10 years at a 7 percenl
‘interesl rate). The majorily of these
-annual cosls (38 million) are attributed
to the increase in annual operating costs
for two large manufacturers. This
eslimate was derived {rom the comment
of one of the large companies, which
indicated thal its operating costs would
increase by $4 million, primarily due to
the lower labor productivity that resulls
from the extra aclivities necessary when
operating in a sterile environment. One-
time capital and related costs are
estimated at about $8.3 million Tor
converting to the slerile production
process, including the planning,
constructing and equipping of clean
rooms, training of employees, and
revalidalion ol production processes.

On an annualized basis (after amortizing
over 10 years at a 7 percent discount
rate), these costs are projected at
$600,000 per vear for each of these two
large manufacturers.

The other six manufacturers, which
produce nonsterile inhalation products
with much lower annual revenues
{about $1 million or less), are not
expected to convert their production
processes. due 1o the relatively high
compliance cosls compared to the
revenues from these products. Instead,
ERG projected that one-half of these
firms would transfer production of these
products 1o a contract manufacturer,
with an estimated increase in
manufacturing costs of aboul 30 percent,
resulting in an additional $900,000 per
vear in costs. The other one-half of these
small volume manufacturers, those with
the smallest revenues, are expected 1o
discontinue these products altogether.
Consumers of the discontinued products
are expected o swilch to allernative
products. FDA believes, based on the
small volume of affected sales, the wide
availability of competing products, and
the probable low elasticity of product
demand, that the loss of consumer and
producer value due 1o this regulation
would be extremely small.

After further review, FDA also
decided to require inhalation
suspension products, other than
suspensions in pressurized metered
dose inhalers, {o be sterile although they
had not been included in the proposal.
There are currently five approved
inhalation suspension products.
Because they are all metered-dose
inhalers, however, they are not covered
under the final rule. Further, FDA does
not expect to receive any new
applications for inhalation suspensions
that are nonslerile, as the current
procedures for new products are likely
to include a sterilization process. Thus,
FDA has nol raised its compliance cost
estimates due to the addition of
inhalalion suspension products for oral
inhalation in the final rule.

C. Affected Entilies

As stated above, the Regulatory
Flexibility Act requires agencies to
analyze regulalory options thal would
minimize any significant impact of a
rule on small entities, unless the rule is
nol expecled lo have a significant
economic impact on a-substantial
number of small entities.

SBA limits the definition of small
businesses in the pharmaceutical
industry to those with less than 750
employees. ERG estimated that five
small manufacturers with a total of eight
products will be affected by this rule,
although the data necessary to make this

determination are scarce and often relv
on sales volume rather than number of
emplovees. About one-half of these
manufacturers {two or three) are
expected to transfer production to a
contract manufacturer, which is
estimated to increase operaling costs by
about $180,000 each per year per
product. In addition, these companies
may experience a loss of jobs as these
products are transferred to the contract
manufacturers. The other two or three
companies are expected to cease
production of their product completely.
thereby incurring the loss of profiis on
those products. While neither ERG nor
FDA has quantified these impacts, it
expecls them to be low due lo the low
product sales volume.

Affected firms will need to acquire
some new professional skills, because
this rule deals with a new
manufacturing process that will require
lechnicians to have a knowledge of
sterility procedures. Any other skills
necessary {or implementation of this
rule (e.g., skills associated with
preparing the supplemental application)
should already exist within the firms
and should not need to be newly
acquired. No other compliance cosls are
estimated for these manufacturers.

D. Alternatives Considered

FDA has considered aliernatives to
this rule. FDA considered exempting
small entities. However, as stated in the
proposal, the alternative of exempting
small businesses from the rule isnot _ .
feasible, because most firms usinga
nonsterile process are small firms angd
thus granting small businesses an
exemption would negate the purpose of -
the rule.

One alternative mentioned in the
comments discussed in section 1IL.H of
this document was the creation of a
HACCP program whereby the most
critical points in the production process
would be monitored for microbial safety
problems, possibly resulting in lower
compliance costs for small businesses.
As discussed above, FDA has rejecled a
HACCP program for these drug products
because of the potential public health
consequences of contaminated products,
as shown by the ciled earlier incidents
involving agueous-based drug products
for oral inhalation.

Another alternative to the final rule
would have been to retain the 1-year
effectiveness date as required by the
proposed rule. Instead, FDA has
responded to public comments by
delaying the effectiveness date an extra
year in order to give industry members
additional time lo adjust to the new
requirements and mitigate costs as
much as possible. In doing so, FDA has
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eliminated compliance costs for 1 year.
the present value of which is $10.1
million.

Another alternative mentioned in the
comments and discussed in section 1ILG
of this document was more uniform
enforcement of CGMP’s and monitoring
of unethical repackaging. Based on past
incidents of serious health risk to users,
the agency has delermined thal
enforcement of CGMP's is not enough to
ensure these products are contaminant
free when they leave the manufacturer
for distribution. Similarly, one comment
suggested end-lesting the product in
batches prior to shipment from the
manufacturing facility. This comment
incorrectly stated thal all contaminated
products lo dale have been caught prior
to reaching or harming patients. As
discussed in seclion IILE of this
document, contaminated products have
caused serious harm to palients. For this
reason, the agency has determined thal
end-testing and/or enforcement of
CGMP's are not adequale to address the
serious public health and safety
concerns raised by such incidents.

Due 1o contaminalion problems with
several different inhalatlion solution
drug products and adverse experience
reports, FDA has determined that
current manufacturing methods and
safeguards against conlamination,
including microbial limits tests, have
nol prevented dangerous microbial
contamination of nonsterile aqueous-
based drug products for oral inhalation.
Based on the significant health risk 1o
users, FDA is requiring thal all aqueous-
based drug producis for oral inhalation
be manufactured sterile.

One alternative considered was lo
supply consumers and providers with
informalion related 1o the potential risks
of aqueous-based drug products for oral
inhalation that are not manufactured to
be sterile, instead of mandaling sterility
in this market. FDA is concerned that
many prescribers and consumers may
not understand the poiential risks of
such products, given that these products
are approved and therefore regarded as
safe and effective when used according
lo the labeling. In many circumstances,
additional information would assist
prescribers and users in making
informed choices, and if il were possible
lo provide correct and complete
information to all prescribers and
consumers in this market, they should
make the optimal choice for their
situalion. However, FDA does not
believe that such information could be
developed for nonsterile aqueous-based

oral inhalation drug products that
would be consistenl with FDA’s
mandate under the Federal Food, Drug,
and Cosmetic Act to assure that drug
products are safe and effective.
Additionally, even if such information
could be developed, the cost associated
with providing the information to the
relevant parties would be too large, and
FDA believes that these costs would
overshadow any expected benefits of
allowing fully informed consumers to
make their own choice in this market.

VL Environmental Impact

The agency previously considered the
environmental effects of this rule as
announced in the proposed rule {62 FR
49638). At that lime, the agency
determined under 21 CFR 25.30(h) that
this action is of a type that does not
individually or cumulatively have a
significant effect on the human
environment. No new informalion or
comments have been received that
would affect the agency’s previous
determination that there is no

_significant impact on the human

environment. Therefore, neither an
environmental assessment nor an
environmental impact statement is
required.

VIL. Paperwork Reduction Act of 1995

This final rule contains information
collection provisions that are subject 1o,
review by the Office of Management and
Budget (OMB) under the Paperwork
Reduction Act of 1995 (44 U.S.C. 3501—
3520). The title, description, and
respondenl! description of the
information collection provisions are
shown below with an estimate of the
annual reporling and recordkeeping
burden. Included in the estimale is the
time for reviewing instructions,
searching existing dala sources,
gathering and maintaining the data
needed, and completing and reviewing
each collection of information.

Title: Sterility Requirements for
Aqueous-based drug products for oral
inhalation.

Description: The final rule requires
that all aqueous-based drug products for
oral inhalation, including those
currently approved, be manufactured
sterile. Respondents will be required to
submit a supplemental application
under § 314.70(b) or §314.97, describing
their new manufacturing process for
achieving sterility of their aqueous-
based drug products for oral inhalation.
DA needs this information to

" determine compliance with this new

regulation and will use information
collected to make decisions on approval
of supplemental applications.
Applicants will have 2 years after the
date of publication of the final rule to
comply with the sterility requirement.

Description of Respondents:
Respondents are businesses engaged in
the manufacture of aqueous-based drug
products for oral inhalation.

The collection of information
described in the proposed rule was
approved by OMB under control
number 0910-0353. However, based on
new data collected by its contractor,
ERG, TDA has revised iis estimale of the
number of respondents in the original
proposal for reporting and
recordkeeping burden. Because the
number of respondents has changed, the
estimate of the total hours has changed.
The economic analysis of the proposed
rule estimated 5 manufacturers, while
the economic analysis of the final rule
estimales 8 manufacturers with 11
nonsterile products based on new daia
collected by ERG (see Ref. 1). However,
four of the manufacturers are estimated
lo cease manufacturing, leaving four
companies manufacluring seven
products. These companies are
estimated 1o cease manufaciuring
because they may lack the in-house
technical capability to convert their
operations or might find the prospective
investments in sterile production

technologies to be unattractive. Becausg .~

each nonsterile product will require af™ "
annual report (21 CFR 314.81(b)(2)(iv)),
the number of annual responses for
nonsterile products has increased lo
seven. Based on a review of FDA’s pasl
experience with applicanls submitting
supplemental applications under
§314.97, we estimale 160 hours to
prepare a supplemental application.
Therefore, due to the increased estimale
of respondents, the total hours for the
annual reporting burden for
manufacturers of nonsterile products
has increased from 800 hours in the
proposed rule to 1,120 hours in the final
rule. The agency’s review of the
estimated reporting burden for
manufacturers of sterile products in the
proposed rule and its experience with
the annual reporting burden for
manufacturers of sterile products
supported the estimate provided in the
proposed rule. Therefore, the estimated
reporting burden for manufacturers of
sterile products in the final rule is the
same as in the proposed rule.
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TABLE 1.—ESTIMATED ANNUAL REPORTING BURDEN
. | No.of Re- | AnnualFre- © Total Annual Hours per Re- :
21 CFR Section . spondents | duency per Re- | Responses sponse i Total Hours

{ | sponse ‘ ; ;
314.97 ! 7 ‘ 1 ; 7 { 160 | 1,12011
314.70 | 2 : 1 : 2 i 20 ‘ 402
Total [ ! ! 1,160

"Reporting burden for manufacturers of nonsterile products.

2Reporting burden for manufacturers of sterile products.

Because of the estimated increase
from the proposed rule to the final rule
in the number of respondents for
nonslerile products, the number of
recordkeepers in the recordkeeping
burden of Table 2 has increased by two
from the proposed rule. FDA estimated

a total of seven recordkeepers in the
proposed rule and now estimates a total
of nine recordkeepers as a result of new
data collected by ERG. The proposed
rule estimated 2 hours per record, and
FDA’s review of that estimate and its
experience with the conlrol and

validation of microbiological
contamination supports this proposed
estimate. Therefore, the total number of
hours for the recordkeeping burden has
increased from 14 hours to 18 hours.

TABLE 2.—ESTIMATED ANNUAL RECORDKEEPING BURDEN !

i i Annual Fre- | i
. " No. of Record- | - Total Annual Hours per !
21 CFR Section : keepers ! quoel%iy(eggil:gc— ‘ Records Record Total Hours
| ! i
211.113(b) 9 ! 1 1 9 2 : 18
Total ‘ i ! 18

"There are no capital costs or operating and maintenance costs associated with this collection of information.

Individuals and organizations may
submil comments on these burden
estimales or on any other aspect of these
information collection provisions,
including suggestions for reducing the
burden, and should direct them to the
Dockets Management Branch (HFA—
305), Food and Drug Adininistration,
5630 Fishers Lane, rm. 1061, Rockville,
MD 20852.

The information collection provisions
of this final rule have been submitted to
OMB for review. Prior lo the effective
date of this final rule, FDA will publish
anotice in the Federal Regisler
announcing OMB’s decision to approve,
modify, or disapprove the information
collection provisions in this final rule.
An agency may not conduct or sponsor,
and a person is no! required to respond
lo a collection of information unless it
displays a currently valid OMB conirol
number.

VIII. Federalism

FDA has analyzed this final rule in
accordance with the principles set forth
in Executive Order 13132. FDA has
determined that the rule does not
contain policies that have federalism
implications as defined in the order
and, consequently, a federalism
summary impact statement is not
required.

IX. Reference

The following reference is on display
in the Dockets Management Branch

(address above) and may be seen by
interested persons between @ a.m. and 4
p.m., Monday through Friday.

1. Eastern Research Group, “*Cost
Impact on the Pharmaceutical Industry
of Final Sterility Requirements for
Inhalation Solution Products,” 1998.

List of Subjects in 21 CFR Part 200
Drugs, Prescription drugs.

Therefore, under the Federal Food,
Drug, and Cosmelic Act and under
authority delegated to the Commissioner
of Food and Drugs, 21 CFR part 200 is
amended as follows:

PART 200—GENERAL

1. The authority citation for 21 CFR
part 200 continues to read as [ollows:

Authority: 21 U.S.C. 321, 331, 351, 352,
353, 355, 358, 360e, 371, 374, 375.

2. Section 200.51 is added to subpart
C to read as follows:

§200.51 Aqueous-based drug products for
oral inhalation.

(a) All aqueous-based drug products
for oral inhalation must be
manufactured to be sterile.

(b) Manufacturers must also comply
with the requirements in § 211.113(b) of
this chapter.

Dated: February 1, 2000.
Margaret M. Dotzel,
Acting Associate Commissioner for Policy.
[FR Doc. 00-13210 Filed 5-25-00; 8:45 am]
BILLING CODE 4160-01-F

DEPARTMENT OF STATE

22 CFR Part 123
[Public Notice 3318]

Exports of Commercial
Communications Satellite
Components, Systems, Parts,
Accessories and Associated Technical
Data

AGENCY: Bureau of Political-Military
Affairs, State.
ACTION: Interim final rule.

SUMMARY: Section 1309(a) of the Foreign
Relations Authorization Act for Fiscal
Years 2000 and 2001 requires the
Department of State to establish a
regulatory regime for the export
licensing to U.S. allies of commercial
salellites, technologies, components,
and systems, which shall include
‘expedited approval, as appropriate,
while ensuring priority to national
securily and U.S. commilments under
the Missile Technology Control Regime.
Section 1302(a) of the same Act
requires the Department to promulgate
regulations in order to ensure timely
reporting to the Departinent (within 15
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