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ANDA 75-664

JUN 26 2000

i Nephron Pharmaceuticals Corporation

Attention: Steve F. Simmons
4121 34" Street
Orlando,' FL 32811

Dear Sir:

This is in reference to your abbreviated new drug application
dated July 2, 1999, submitted pursuant to Section 505(3j) of the
Federal Food, Drug, and Cosmetic Act (Act), for Albuterol Sulfate
Inhalation Solution, 0.5% (base), packaged in 2.5 mg/0.5 mL Unit
of-Use Vials.

Reference is also made to your amendments dated April 30, May 15,
and May 31, 2001.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioeguivalence has
determined your Albuterol Sulfate Inhalation Solution, 0.5%
(base) to be biocequivalent and, therefore, therapeutically

equivalent to the listed drug (Proventil® Solution for Inhalation
0.5% (base), of Schering Corporation).

Under Section 506A of the Act, certain changes in the conditions
described in this abbreviated application require an approved
supplemental application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81 and 314.98. The
Office of Generic Drugs should be advised of any change in the
marketing status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-40). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.

We call yoﬁr attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign



be submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-40) with a completed Form FD-2253 at the time

of their initial use.

Sincerely yours,

/  Gary Blehler (,/Z.(a/O/
Acting Director ]
Office of Generic Drugs '
Center for Drug Evaluation and Research

APPEARS THIS WAY
ON ORIGINAL



- CENTER FOR DRUG
EVALUATION AND
RESEARCH

APPLICATION NUMBER:

75-664

Final Printed Labeling



D

|
5 o
pe X w
$8z o 3
. W
333 By
o 240
6‘01,;1_ §¢u.
2 b5 Py
pon Z 0w
A | Q
A< g 'S
éﬁﬂ z
2 & a
%= z .
=™

:
g
?

Patient’s instructions For Use

Rasd compiats Instructions
canvfully bafom ueing,
1. Twist open the wp of one sitwterct

ha
un
3
2
o
W
3
-
»

3 Add 25 mi of sherils normal
safing solision, as yous dodkor hae
direchesd

4. Gandly swirt the neb 0 i
the contenty amd connect it with the
mum_fwcn.
S, Connect the nebuliter to the

eyeyNg (o.eINqLY

+%S°0 ‘UOHIN[OS LioRE(eyU|

8. Sitin & comdortable, upright
position; place the \piace in
yout moulh (Figura 4) (of puton the
face mash}; srl um on the
Compreusor.

7. Brwathe an calraly, Geaply, and
avenly o8 pounibie yrall A0 roke
st in. formad in the nebulass
chambar {sbout 5 1o 15 minutes). At

TRIA 951JO-HUN GINGIS W G0 SIBUIS SUO

this point, the trestmant is finehed.
lc&-uhw_(,-‘

i%i
il
/! 3 E P g ] i%

Plotes consult your docior  baiomn

upt. DO noll siecomd recammanded Figure 4
cheriy. .

Emmm
corporation B
Caondg, Pt XY
v, V-04-00

ﬂmm
38N 3WOC4IE 2LNUG

ATNO NOUYTIVHNI TYHO HOd
"BNOILOMALSNI SLTWINGG
HOJ HONOG 40 XOVE 338




4. Gently swirl the
nebulizer to mix the
contents and connect it
wilh the molth piece or
face mask (Figure 3).

2%

Figure 3

—

5. Connect the nebulizer
to the compressor,

6. Sitin a comfortable,
upright position; place the
molsthpiece in your mouth
{Figure 4} {or put on the
face mask); ang tum on
the compressor.

Figure 4 r

7. Brealhe as calmly,
deeply, and evenly as
possible until ng more mist
is formed in the nebukizer
chamber {abowt 5t0 15
minutes). Al this peint, the
treatment is finished.

8. Clean the nebulizer
{see manufacturer's
insiructicns).

Please consult your doclor
before use.

Do not exceed
recommended dose.

Marnufactured by:

nephron
& pharmacesuticals
corparation
Orando, FL, 32811

rev. 4-24-1

NDC 0487-9901-30

25 mg/ 0.5 mL*

*Potency expressed as albuterol.

FOR ORAL INHALATION ONLY
DILUTE BEFORE USE

SEE BACK OF POUCH FOR
COMPLETE INSTRUCTIONS.

Each 0.5 mlL unit-of-use vial contains 2.5 mg albuterct
as the sulfate in an aqueous solution; sulfuric acid is
used lo adjust the pH between 3 and 5. Contains no
preservatives.

Attention Pharmacist: Delach “Patient’s Instructions
For Use” from package inserl and dispense with
solution.

Please consult your physician before use.

Do not exceed recommended dosage.

Protect from light. Store between 2° and 25°C
{38° and 77°F).

Discard if solution becormes discolored.

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

tWUN 26 2001 ®*°"Y ApPROVED

STERILE
One 0.5 mL Unit-of-Use Vial

File:\\Howard\D ON HOWARD\WINWORD\MF#NP955\Schering\PouchSteves.doc

/\,

Bar
Code

Patlent’s Instructions
For Use

Read complete
instructions carefully
before using.

1. Twist open the top of
one albuterc! sultale
inhalation solution unit-
of-use contatner {Figure
1}

Figure 1 L2

2. Squeeze the solution
into the nebulizer
reservoir through the
appropriate opening
(Figure 2}.

Figure 2

3. Add 2.5 mL of sterile
normal saline solution,
as your doctor has
directed,



DESCRIPTION  Albuterol Sulfale Inhalation Sotution contains atwtercl sulfate, USP, the
mcefnnkmndabumarnarelahve!ysebmebe%adam'ocwm Albuterol

suifate has the chemical name « -[(fert-Butyiamno)mehﬁ}#hy&oxy—mxyiem—a,a’-dol
Sulfate (2:1) {salt) and the foilowing chemical structure:

Hock, JUN 26 gy | APPROVED

HO Tp,cr-uzhmc(cnapJ *H, 50,

2

The molacular weight of albuterol sultate is 576.7, and the empirical formula fs
{CiHaNO3)z » HS0,. Albuterol sulfale is a white crystaline powder, soluble in water and
shightly soluble in ethanol. TheWoddHeaWOrganmbon’sremﬂednamhtahﬂerd
base is salbutamal. -

Atbutesal Suate Inhalation Solution, 0.5%, is in concentrated form. Dilute 0.5 mi of the
solubontoSvaaﬂxstenlemnnalsarnesoluhmpmrtommm

EamOSment-olmewalcomrBZSmgdaMmI(asst}mgofabummtaia USP)
in a sterile, aqueous sofution; sulfuric acid is used to adjust the pH to between 3and 5,
Albuterol sufate inhalation solution containg no sulfiting agents or preservatives. Htis supplied
in 0.5 mL unit-of-use vials.

Albuterol sulfate inhalation solution is a clear, colorless to light yellow solution.

CLINICAL PHARMACOLOGY  The primary action of bela-adrenergic drugs, including
albutercl, is to stimulate adeny cyclase, the enzyme that catalyzes the formation of
cycfie-3,5"-adencsine monophosphate (cyclic AMP) from adenosine triphosphate (ATP) in
beta-adrenergic cells. The cyclic AMP thus formed mediates the cefiular responses.
Increased cyclic AMP levels are associated with relaxation of bronchial smooth muscle and
inhibition of release of mediators of immediate hypersensitivity from cells, especially from
mast cells,

in vitro studies and in vivo pharmacologic studies have demonstrated that atbutero! has a
preferential effect on betaz-adrenergic receptors compared with isoproterenol. While it is
recognized that beta,-adrenergic receptors are the predominant receptors in bronchial smocth
muscle, data indicate that there is a population of beta,-receptors in the human heart existing
in a concentration between 10% and 50%. The precise function of these receptors has not
been established.

In controlled clinical tials, albuterol has been show: to have more effect on the respiratory
tract, in the form of bronchiaf smooth muscle relaxation, than isoproterenol at comparable
doses while producing fewer cardiovascutar effects. Controlled clinical shudies and other
clirical experience have shown that inhaled albuterol, like other beta-adrenengic agonist
drugs, can produce a significant cardiovascular effect in some patients, as measured by pulse
rate, blood pressure, symptoms, andior ECG changes.

Albuterol is longer acting than isoproterencl in most patients by any route of administration
because it is not a substrate for the cellular uptake processes for catecholamines nor for
catechol-O-methy! transferase.

The effects of rising doses of abuterol and isoproterencl aerosols were studied in volunteers
and asthmatic patients. Resuits in hormal volunteers indicated that the propensity for
increase in heart rate for albuterol is ¥2 1o % that of isoproterenol . In asthmatic patients
similar cardiovascular differentation between the two drugs was also seen.

Preclinical: intravenous studies in rats with albutero! sulfate have demonstrated that athuterol
crosses the blood-brain barrier and reaches brain concentrations that are amounting o
approximately 5.0% of the plasma concentrations. in structures outside the brain barmier
{pineal and pituitary glands), albuterol concenirations were found to be 100 times those in the
whole brain.

Studies in laboratory animals {minipigs, rodents, and dogs) have demonstrated the
occurrence of cardiac arrhythmias and sudden death {with histologic evidence of myocardial
recrosis) when beta-agonists and methybxanthines were administered concurrently. The
significance of these findings is unknown.

Pharmacoldnatics: After either IPPB or nebulizer administration in asthmatic patients, less
than 20% of a single atbuterol dose was absorbed; the remaining amount was recovered from
the nebulizer and apparatus and expired-air, Most of the absorbed dose was recovered in the
urine 24 hours after drug administration. Following a 3.0 mg dose of nebulized albuterol, the
maximum albuterof plasma level at 0.5 hour was 2.1 ng/mL {range 1.4 o 3.2 ng/mb). R has
been demonsirated that following oral administration of 4 mg of albuterc], the elimination
haltife was 5 o 6 hours.

Clinical Trials: in controlled dlinical trials, most patierts exhibited an onset of improvement in
pulmonary function within 5 minutes as determined by FEV,. FEV, measurements also
showed that the maximum average improvement in pulmonary function usually oocurred at
approximately 1 hmxfdbwingkﬂmlaﬁonofz.Smgofahmrdbyoompmmmgw
remained close to peak for 2 hours. Clinically significant improvernent in pulmonary function
{defined as mairtenance of a 15% or more increase in FEV, over baseline values) continued
for 3 1o 4 hours in most patients and in some patients continued up to € hours. .

INDICATIONS AND USAGE - Albutercl Sulfale Inhalaticn Solution is indicated for the
relief of bronchospasm in patients 12 years of age and older with reversibie obstructive
airway disease and acute attacks of bronchospasm.

CONTRAINDICATIONS  Albuterol Sulfate Inhalation Solution is contraindicated in
patients with a histary of bwnersansitiviby to alhiternl Ar anw nf ite ramnonante



albuterdl, is to stimulate adenyl cyclase, the enzyme that catatyzes the formation of
cydlic-3' 5 -adenosine monophosphate (cyclic AMP} from adenosine riphosphate {ATP) in
beta-adrenergic cells. The cydlic AMP thus formed mediates the cellilar respohises.
Increased cyclic AMP levels are associated with refaxation of bronchial smooth muscle and
wmuonofteleaseofme(iamdmmecﬁatahypetsemmnyﬁmncells especially fom
mast cells.

In vitro stadies and in vivo pharmacologic studies have demonstrated that albuterolhasa
preferential effect on betaz-adrenergic receptors compared with isoproterenol. While itis
recogrized that beta,-adrenergic receptors are the pradominant receptors in bronchial smooth
muscle, data indicate that there is a population of beta-receptors in the human heart existing
in a concentration between 10% and 50%. The precise function of these receptors has not
been established.

in controlled clinical trials, albuterol has been shown to have more effect on the respiratory
tract, in the form of bronchial smooth muscle relaxation, than isoproterenol at comparable
doses while producing fewer cardiovascutar effects. Controlled clinical studies and other
cfinical experience have shown that inhaled afbuterof, Eke other beta-adrenergic agonist
drugs, can produce a significant cardiovascular effect in some patients, as measured by pulse
rate, blood pressure, sympioms, andfor ECG ¢changes.

Abuterol is longer acting than isoproterenot in most patients by any route of administration
mhsmaammm&nwﬂuwmmhmmwbr
catechol-O-methy transferase.

The effects of rising doses of albuterol and isoproterencl aerosols were studied in volunteers
and asthwnatic patients. Results in normal volunteers indicated that the propensity for
increase in heart rate for abuterol is ¥z 10 ¥ that of isoproterencl . In asthmatic patients
similar cardiovascular differentation between the two drugs was also seen.

Preclinical: Intravenous studies in rats with albulerol sulfate have demonstrated that albuterol
crasses the blood-brain barrier and reaches brain concentrations that are amounting to
approxmately 5.0% of the plasma concenfrations. In structures outside the brain bamier
{pineal and pituitary glands), albuterc! concentrations were found to be 100 times those in the
whole brain.

Studies in laboratory animals (minipigs, rodents, and dogs) have demonstrated the
occurrence of cardiac amhythmias and sudden death {with histolegic evidence of myocardial
necrosis) when beta-agonists and methylxanthines were administered concumently. The
significance of these findings is unknown.

Pharmacokinetics: After either IPPB or nebulizer administration in asthmatic patierts, less
than 20% of a single albuterol dose was absorbed; the remaining amount was recovered from
the nebulizer and apparatus and expired air. Most of the absorbed dose was recovered in the
urine 24 hours after drug administration. Following a 3.0 mg dose of nebulized albuterol, the
maximum atbutercl plasma leved at 0.5 hour was 2.1 ng/mL {range 1.4 1o 3.2 ng/mL). It has
been demonstrated that following oral administration of 4 mg of albuterol, the elimination
half-life was 5 to 6 hours.

Clinical Trials: In controfied clinical trials, most patients extibited an onset of improvernent in
putmonary function within 5 minutes as determined by FEV,. FEV; measurements also
showed that the maximum average improvement in pulmonary function usually cocurred at
approximately 1 hour following inhalation of 2.5 mg of albuterot by compressor-nebulizer and

remained close to peak for 2 hours. Clinically significant improvernent in pulmonary function
(defined as maintenance of a 15% or more increase in FEV; over baseline values) continued
for 3 to 4 hours in most patients and in some patients continued up to 6 hours. .

INDICATIONS AND USAGE  Albuterd! Sulfate Inhalation Solution is indicated for the
relief of bronchospasm in patients 12 years of age and older with reversible obstructive
airway disease and acute attacks of bronchospasm.

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

PATIENT’S INSTRUCTIONS FOR USE

AlbuteI:oI Sulfatfe Inhalation Solution, 0.5%*
*Potency expressed as afbuterot

Note: The Albuterol Sulfate Inhalation Solution is concenirated and must be
diluted.

Read complete instructions carefully before using.

1. Twist open the top of one Albuterd! Sulfats Inhalation Solution unit-of-use
container (Figure 1).

&

Figure 1
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WARNINGS  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 Atbuterol
SuﬁaielmnlamSoltmonﬂunlBua!.ﬁnsmaybeammerdmﬁﬁmﬂmdasumw i
vequires re-evaluation of the patient and treatrent regimen, giving spedial consideration to the -
possible need for anti-inflammatory treatment, e.g., corticostercids. :

Use of Anti-inflammatory Agents: The use of beta-adrenergic agonist bronchodBators - L
alone may not be adequate 1o control asthma in many patients. Early consideraion shouldbe =~ _ -
given to adding anti-mflammatory agents, e.g., corticostervids. ‘

Paradoxical Bronchospasm: Albuterol Sulfate Inhalation Selution can produce paradoxical
bronchospasm, which may be fife threatening. if paradoxical bronchospasm oceurs, Abuterol .- 2 © ©
Sulate Inhalation Solution shouid be discontinued immediately and altemative therapy T
instituted. it shauld be recognized that paradoxical bronchospasm, when associated with N
inhaled formutations, frequently occurs with the first use of a new vial.

Cardiovascular Etfects: Albutarol Sulfate Inhalation Solution, like all other beta-adrenergic
agonists, can produce a clinically significant cardiovascular effect in some patients as

measured by pulse rate, blood pressure, and/or symptoms.  Although such effects are
uncommon after administration of Abuterol Sulfate Inhalation Solution at recommended

doses, if they ocour, the drug may need to be discontinued. |n addition, beta-agonists have |
been reported to produce electrocardiogram (ECG) changes, such as fiattening of the T wave, ¢
prolongation of the QTc interval, and ST segrnent depression. The dlinical significance of h
these findings is unknown. Therefore, Atbuterol Sulfate Inhatation Solution, ike al Y
Wﬁmmmn&,shouldbeusedmﬁcauﬁminpaﬂemsmhcaxdwasa&d
disorders, espedialty coronary insufficiency, cardiac arrhylhmias, and hypertensicn.
Immediate Hypersensitivity Reactions: Immediate hypersensitivity reactions may ogcur
after administration of albuterol, as demonstrated by rare cases of urlicaria, angioedema,
rash, bronchospasm, anaphylaxis, and oropharyngeal edemna.

PRECAUTIONS General: Albuterol, as with all sympathomimetic amines, shoukd be used
with caution in patients with cardiovascular disorders, especially coronary insufficiency,
cardiac arrhythmias, and hypertension; in patients with convulsive disorders, hyperthyroldism,
or diabetes mellitus, and in patients who are unusually responsive to sympathornimetic
amines. Clinically significant changes in systolic and diastolic blood pressure have been saen
in individual patients and could be expected fo 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-agonist medications, albuterol may produce
significant hypokalemia in some patients, possibly through intraceliutar shunting, which has :
the potential to produce adverse cardiovascular effects. The decrease is usually transient, not
requiring polassium supplementation.

Information For Patients: The action of Albuterol Sulfate Inhalation Solution may last upto 6
hours or longer. Albuterol Sulfate Inhalation Solution shoutld not be used more frequently than
recommended. Do not increase the dose or frequency of Albuterol Sulfate Inhalation Solution
without consulting your physician. i you find that treatment with Albuterol Sulfate Inhalation
Solution becomes less effective for symptomatic relief, your symptoms become worse, and/or
youneedmusetheproduclmorefrequerﬂy!han usual, you should seek medical attention
immediately. While you are using Albuterol Sulfate inhalation Sclution, other inhaled drugs A
and asthma medications should be taken only as directed by your physician. Common : !
adverse effects include palpitations, chest pain, rapid heart rate, tremor or nervousness. if

your are pregnant or nursing, contact your physician about use of Albutsrol Sulfate inhalation

Solution. Effective use of Albuterol Sulfate Inhalation Solution includes an understanding of

the way it should be administered. See illustrated Patient’s Instructions for Use.

Mixing Different Inhalation Solutions: Drug compatibility (physical and chemical), efficacy,
and safety of Albuterol Sulfate Inhatation Solution when mixed with other drugs in a nebulizer
have not been established.

Drug Interactions: Other short-acting symipathomimetic aeroso! bronchodilators or
epinephrine should not be used concomitanty with abuterol.

Beta-Blockers: Beta-adrenergic receplor blocking agents not only block the pulmonary eflect
of beta-agonists, such as Albuterol Sulfate Inhalation Salution, but may produce severe
bronchospasm in asthmatic patients. Therefore, patients with asthma should not normalty be
freated with beta blockers. However, under certain circumstances, e.g., as prophylaxis after
myocardial infarction, there may be no acceptable alternatives to the use of beta-adrenergic
blocking agents in patients with asthma. In this setting, cardioselective beta blockers couldbe -
considered, although they should be administered with caution.

Diuretics: The ECG changes andfor hypokalernia that may result from the administration of
nonpotassium-sparing diuretics (such as loop or thiazide diuretics) canbe acutaly worsened
by beta-agonists, especialty when the recommended dose of the beta-agonist is exceeded.
Aithough the clinical significance of these effects Is not known, caution is advised in the
coadminéstration of beta-agonists with nonpotassium-sparing diuretics.

Digoxin: Mean decreases of 16% 10 22% in serum digoxin levels were demonstrated after  ©
single-dose intravenous and oral administration of atbuterol, respectively, to noqmal volunioers
who had received digoxin for 10 days. The clinical significance of this finding for patients with
obstuctive airway disease who are receiving atbuterol and digoxin on a chronic basts is
unclear. Neverthieless, it would be prudent to carefully evaluate the serum digoxin levels in
patents who are currently receiving digoxin and albuterol.

Monoamine Oxidase Inhibitors or Tricyclic Antidepressants: Albuterol should be
administered with extreme caution to patients being treated with monoamine oxidase
inhibitors or tricyclic antidepressants, or within 2 weeks of discontinuation of such agents,
because the action of albutero! on the vascular system may be potentiated.

Carcinogenesis, Mutagenesis, and impairment of Fertility: In a 2-year study in Sprague-
Dawley rats, atbuterol sulfate caused a significant dose-related increase in the incidence of

bengnbmmmasdﬂnmmanumalmﬁamdmwdosesommglkg(amumm )
2bmesﬂ1emmnumrecomnendeddallymhatahondosebramnsman basis). In
another study this effect was blocked by the coadministration of propranolol, a nonselective
beta-adrenergic antagonist.




T e e Sy Lt e 8P U I 11T AR D YYIELAR IVAGDIVG URAN TS, | It Iy TS,
or diabetes mellitus; and in patients who are unusually responsive to sympathomimetic
.amines. Clinically significant changes in systolic and diaslolic blood pressure have been seen
inkﬂvﬁualpaﬁentsmﬂmuﬂbeewededbmhsomepaﬁerﬁsaf&rusedmbeta-
adrenergic bronchodiator.

mmmammwMMWmmbwmmm
meilitus and ketoacidosis. As with other beta-agonist medications, albuterol may produce
the potential to produce adverse cardiovascular effects. The decrease is usually transient, not
requiring potassium supplementation. :
mmmmmﬂnacﬁondmmsmablmﬁmwuﬁmmaylastupbs i
hours or longer. Albuterol Sulfate inhatation Solution should not be used more frequenty than |
recommended. Do not increase the dose or frequency of Albuterol Sulffate Inhalation Solution
mmwmm:gmmmmupummuemmmmmmsmmemm :
Solution becomes less effective for symptomatic relied, your symptoms become worse, andfor.
you nesd to use the product more frequently than usual, you should seek medical attention
immediately. Whila you are using Atbuterol Sultate Inhalation Solution, other inhated drugs

and asthma medications should be taken only as directed by your physician. Common

adversa effects include palpitations, chest pain, rapid heart rate, tremor or nervousness. i

You are pregnant of rusing, contact your physician about use of Abuterol Sulfate Inhalation
Solution. Effective use of Albuterol Sulfate Inhalation Soluion includes an understanding of
the way it should be administered. See illustratad Patient's Instructions for Use.
Mixing Differont Inhalation Solutions: Drug compatiility (physical and chemical), efficacy,
‘and safety of Albuterol Sulfate Inhalation Solution when mixed with other drugs in a nebulizer
have not been established.

Drug Interactions: Other short-acting sympathomimetic aerosol bronchoditators or
epinephvine should not be used concomitantly with albuterol.

Beta-Blockers: Beta-adrenergic receptor biocking agents not only block the putmonary effect
of beta-agonists, such as Albuterol Sulfate Inhalation Solution, but may produce severe
bronchospas in asthmatic patients. Therefore, patients with asthma should not normafty be
treated with beta blockers. However, under certain circumstances, e.g., as prophylaxis after
myocardial infarction, there may be no acceptable alteratives to the use of beta-adrenergic
blacking agents in patients with asthma. In this setting, cardioselective beta blockers could be
considered, afthough they should be administered with caution.

Diuretics: The £CG changes andior hypokalemia that may resuit from the administration of
nonpotassium-sparing divretics (such as loop of thiazide diuretics) can be acutely worsened
by beta-agonists, especially when the recommended dose of the bela-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 demonstrated after
single-dose intravenous and oral adwministration of albutero!, respectively, to normal volunteers i
who had received digoxin for 10 days. The clinical significance of this finding for patients with
obstructive airway disease who are receiving albuterol and digoxin on a chronic basis is

unclear. Nevertheless, it would be prudent to carefully evaluale the serum digoxin levels in
patients who are curently receiving digoxin and afbutercl. :
Monoamine Oxidase Inhibitors or Tricyclic Antidepressants: Albuterol should be *
administered with extreme caution to patients being treated with monoamine oxidase RS
inhibitors or tricyciic antidepressants, or within 2 weeks of discontinuation of such agents, '
because the action of afbuteral on the vascular system may be potentiated.

Carcinogenesis, Mutagenesis, and impairment of Fertility: In a 2-year study in Sprague-

Dawiley rats, albuterol sulfate caused a significant dose-related increase in the incidence of

benign leiomyomas of the mesovarium at and above dietary doses of 2 mg/kg (approximately

2 times the maximum fecommended daily inhalation dose for adutts on a mg/m? basig). in

another study this effect was blocked by the coadministration of propranolol, a nonselective

beta-adrenergic antagonist

¢ o,
PHARIIACIST: DETACH HERE AND GIVE INSTRUCTIONS TO PATIENT : "‘. o

PATIENT'S INSTRUCTIONS FOR USE (continued) {
2. Squeeze the solution into the nebulizer reservoir through the appropria
opening (Figure 2). .

Figure 2

3. Add 2.5 mL of diuting fluid - sterile normal saline solution (as your doctor
has directed).

4. Gently swirl the nebulizer to mix the contents and connect it with the
mouthpiece or face mask (Figure 3).

f@

Figure 3




in an 18-month study in CD-1 mice, albuterol sulfate showed no evidence of tumorigenicity at
dietary doges of up to 500 mg/kg { . 200 times the maximum recommended daily
inhalation dose for adults on a mg/m* basis). In a 22-month study in the Golden hamsler,
albuterol sulfate showed no evidence of tumornigenicity at dietary doses of up to 50 mgkg
(approﬁnabiyasmmma)dmummummemeddaiyﬂalaﬁmdosebradunsma
mg/m’” basis). .
Aluterol sulfate was not mutagenic in the Ames test with or without metabolic activation
using tester strains S. typhimunium TA1537, TA1538, and TASE of E. cof WP2, WP2uviA,
and WPE7. No forward mutation was seen in yeast strain 5. carevisiae S9 nor any mitolic
moonvasionhyeastshalns.mvisiawmmmwmmmacﬁvm
HuchnﬁonassayshS.WnuﬁmTAQBaMEooﬁWPz,bommmnmboﬁcacﬁvaﬂau
were negative. Albuterol suifate was not clastogenic in & human peripheral lymphocyte assay
or in an AH1 strain mouse ricTonuCieus assay. :

Rauo&:cﬁonshﬁmhmbdummﬁabdmwﬂamdkmaﬁedﬂyaﬁmaldosesd
albuterol sutfate up to 50 mgkg (approximately 40 times the maximum recommended daily
inhalation dose for adults on an mg/m’ basis).

Teratogenic Effects —~ Prognancy Category C: Albutorol sulfate has bean shown 1o be
teratogenic in mice. A study in CD-1 mice at subcutaneous (sc) doses at and above 0.26
m(mmmbmmmmmmwmmu
adults on a mg/m” basis), induced cleft palate formation in 5 of 111 (4.5%) fetuses. At an sc
dose ob2.5 mg/kg ( equal to the maxirsm recommended dally inhalation dose
for ona basis), albuterol sultate induced cleit palate formation in 10 of 108
(9.3%) fetudes. The drug did not induce cloft palate formation when administered at an sc
dosedO.%nuﬂcg(mnWmhbm&nnﬂnmaﬁmmmﬁﬂ&ddainuhﬁm
dose for adults on an mg/m® basis). Cleft palate also occurred in 22 of 72 (30.5%) fetuses
from females treated with 2.5 mg/kg isoproterencl {positive controf) administered
subcitaneously.

A reproduction study in Stride Dutch rabbits revealed cranioschisis in 7 of 19 (37%) fetuses
when albuteroi was administered orally at a dose of 50 mg/kg (approximately B0 times the
maximum recommended daily inhalation dose for adults on a mg/n’ basis).

Studies in pregnant rats with titrated Albuterol deronstrated that approximately 10% of the
circutating matemal drug is transferred to the fetus. Disposition in the fetal lungs is
comparable to matemal lungs, but fetal liver disposition is 1% of the matemal liver levels.

There are no adequate and weii-controlled studies in pregnant women. Because animal
reproduction studies are not always predictive of human response, albutarot shouid be used
during pregnancy only if the potential benefit justifies the potential risk & the fetus.

During woridwide markeling experience, various congenital anomalies, including cleft palate
and imb defects, have been reported in the offspring of patients being treated with albuterol.
Some of the mothers were taking multiple medications during their pregnancies. Because no
consistent pattem of defects can be discemed, a relationship between atbuterol use and
congenital anomalies has not been established.

Usa In Labor and Delivery. Because of the potential for beta-agonist interference with uterine
contractility, use of afouterol sutfate inhalation sofution for reiet 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 pretenn labor. The
benefit fisk ratio when albuterol is administered for tocolysis has not been established.
Serious adverse reactions, including matermnal pulmonary edema, have been reported during
or following treatment of premature labor with betag-agonists, including albuterol.

Nursing Mothers: It is not known whether this drug is excreted in human milk, Because of
mmmmmmwmmminmmmm,ammm
be made whether to disconlinue nursing or to discontinue the drug, taking into acoount the
importance of the drug to the mother.

Pediatric Use: Safety and effectiveness of albuterol inhalation solution and solution for
inhatation in children betow the age of 12 years have not been established.

ADVERSE REACTIONS  The resutis of clinical trials with Albuterol Sulfate Inhalation
Solution in 135 patients showed the following side effects which were considered probably or
possibly drug related:

—SAa® mm Am =s =QbANR E.
- =

Wheezing
mmmwmymmmmwmmmwmm
were determined in these studies.

mmmmmmmmmmmwmm)
have also been reported after the use of inhaled atbuterol.




A reproduction study in Stride Dutch rabbits revealed cramioschisis in 7 of 19 {37%) fetuses
when albuterol was administered orally at a dose of 50 mg/kg (approximately 80 times the
maximurn recommenced daily inhatation dase for adults on a mg/m” basis). .
Studies in pregnant rats with titrated Albuterol demonsirated that approximately 10% of the
circulating matemal drug is transferred to the fetus. Disposition in the fetal lungs is
comparable to matemnal kings, but fetal liver disposition is 1% of the matemal fver levels.

There are no adequate and well-controied studies in pregnant women. Bocause animal HE

. reproduction studies are not always predictive of human response, atbutero! should be used
during pregnancy only i the potential benefit justifies the potential risk to the fetus.
During worldwide marketing experience, various congenital anomalies, including dleft palate
and limb defects, have been reported in the offspring of patients being treated with altxtercl.
Some of the mothers were taking multiple medications during their pregrancies. Because no
consistent pattern of defects can be discermned, a relationship betwoen aluterol use and
congenital anomalies has not been estabkshed.
Use in Labor and Dellvery. Because of the potential for beta-agonist interference with uterine :
contractility, use of abbuterol sulfate inhalation solution for relief of bronchospasm during labos

should be restricted o those patients in whom the benefits clearly outweigh the risk.

Tocolysis: Abuterol has not been approved for the management of preterm kabor. The
beneditrisk ratio when albuterol is administered for tocolysis has not been established.
Serlous adverse reactions, including matemal pulmonary edermna, have been reportad during
or following treatment of premature kabor with betag-agonists, including afbuterol.

Nursing Mothors: It is not known whether this drug is excreted in human milk. Because of
the potertial for tumorigenicity shown for abuterol in some animal studies, a decision shouki
be made whether o discontinue nursing or to discontinue the drug, taking into account the
impartance of the dnig to the mother.

Pediatric Use: Safety and effectiveness of albutercl inhalation solution and solution for
inhalation in children below the age of 12 years have not been established.

ADVERSE REACTIONS  The results of clinical frials with Albuterol Sultate Inhaiation
SMMnlsspatenlssmmmethmngsneeﬁedSMWetewnmdereduobauya
pass:blydrugrelated

- ST

Nocﬁmcaﬂyre!eva:nflabommabmnnaﬁuesre&atedtommswate Inhatation Solution
were determined in these studies.

Cases of urlicaria, angioedema, rash, bronchospasm, hoarseness,

oropharyngeal edema,
and amythmias (including atrial fibsiflation, supraventricular tachycardia, and extrasystoies)
have also been reported after the use of inhaled albutercl.

£ )
PHARNACIST: DETACH HERE AND GIVE INSTRUCTIONS TO PATIENT

i .
PATIENT'S INSTRUCTIONS FOR USE (continued)
5. Connect the nebulizer to the compressor.

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

AR B BT T

b
Figure 4

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

8. Clean the nebulizer (see manufactures's instructions). Fallure to clean the
nebulizer in accordance with the manufacturer’s instructions could lead to
bacterial contamination of the nebulizer, and possible infection.



SR A

L produce
bronchospasm. There Is insufficient evidence to determine if dialysis is beneficial for
overdosage of Abtercl Sulfate [nhalation Solufion,

The oral median lethal dose of afbuterol sulfate in mice is greater than 2000 mgAg
{appraximately 810 times the maximum recommended daily inhalation dose for adults on an
mglmzbasis). In mature rats, the subcutaneous (s} median lethal dose of atbuterol suttate is
appmmtelydsom(appmﬁnmuyawmmsﬂwmaﬁmmnwnnmﬂeddaiw
inhalation dose for adults on an mg/m’ basis,). In small young rats, the sc median lethal dose
isapaoﬂmtelyzooomykg(appmﬂnmaywoomﬂwmmmmddaw
inhalation dose for adults on a mg/m” basis). The inhalational median lethal dase has not
been determined in animals, . .

DOSAGE AND ADMINISTRATION  The usual dosage for adults and pediatric

years of age and older is 2.5 mg of atbuterot {one unit-of-use vial) ackministered 3 to 4 imes
daily by nebutization. More frequent administration or higher dases are not recosnmended. -
To administer 2.5 mg of albutercl, diute 0.5 mL of the 0.5% solution for inhalation to a total
volume of 3 mL with slerile normal saline solution and administer by nebulization. TH flow k
rate is reguiated to suit the particular nebulizer so that Albuterol Sulfate Inhalation Solution wif
be delivered over approximately 5 to 15 minutes. .

Drug compatibility Wml and chermical), efficacy, and safety of Albuterol Sulfate Inhalation
Solution when mixed with other drugs in a nebulizer have not been established.

The use of Albuterol Sulfate Inhalation Solution can be continued as medically indicated to ¥
control recurting bouts of bronchospasm. During treatment, most patients gain optimum o
benefit from regular use of the nebulizer solution. .
It a previously effective desage regimen fails to provide the usual relief, medical advice shoukd 7
be sought immediately, as this is often a sign of seriously worsening asthma which would BN
require reassessment of therapy. A

The nebwiizer should be cleaned in accordance with the manufacturer’s instructions. Failure
to do sa could lead to bacterial contamination of the nebulizer and possible infection.

HOW SUPPLIED  Albuterol Sultate Inhalation Solution, 0.5%, is a clear, colorless to fight
yellow solution, and is supplied in plastic sterile unit-of-use vials of 0.5 mi each, supplied in
incividual foil pouches:

NOC 0487-9901-30  carton of 30 vials / :
$tore between 2° and 25° C (36° and 77° F).

12
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i
nephron
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corporation
Orlando, FL 32811




The use of Albuterol Sulfate Inhalation Solution can be corinued as medically indicated to

control recusrring bouts of bronchospasm.  During treatment, most patients gain cptimum

benefit from reguiar use of the nebulizer solution. \

If a previously etfective dosage regimen fails to provide the usual relief, medical advice should ;
be sought immediately, as this Is often a sign of seriously worsening asthma which would
require reassessment of therapy.

The nebulizer shouid be cleaned in accordance with the manufacturers instructions. Fallure
10 do 50 could lead to bacterial contamination of the nebulizer and possible infaction.
HOW SUPPLIED  Albuterol Sulfate Inhatation Sokution, 0.5%, is a clear, coloress to fight
yeuowsoluﬁon,andissuppﬁedhmasﬁcstaiemitduseﬁalsdo.SmLeaduawiedh
individual foil pouches:

NDC 0487-9901-30  carton of 30 vials . .

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

}a >
Srav. 4-24-01

n@(nron :
pharmaceuticals
cormporation :
Orlando, FL 32811

PHARMACIST: DETACH HERE AND GIVE INSTRUCTIONS TO PATIENT _ 7'

PATIENT'S INSTRUCTIONS FOR USE {continued) b
Note: Usa only as directed by your physician. More frequent administration or
higher doses are not recommended. *

Mixing Compatibility: The safety and effectiveness of Albuterol sulfate soiution
for inhalation have niot been determined when one or more drugs are mixed with
it in a nebufizer.

Store Albuterol Sulfate Inhatation Solution, 0.5%, between 2° and 25° C
(36° and 77° F).

ADDITIONAL INSTRUCTIONS:

i
3
£
.
2
5
i
i
4
i

rev. 4-24-01,

- nephron T
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Onando, FL 32811




CENTER FOR DRUG
EVALUATION AND RESEARCH

APPLICATION NUMBER:

75-664

CHEMISTRY REVIEW(S)



1. CHEMISTRY REVIEW - NO. 1

. .2. ANDA # 75-664

3. NAME AND ADDRESS OF APPLICANT

‘ Nephron'Pharmaceuticals,Corp.
4121 34th Street
Orlando, FL 32811-6458

4. LEGAL BASIS FOR SUBMISSION

Accepted by 0GD

5. SUPPLEMENT (s) 6. PROPRIETARY NAME
N/ o N/B

7. NONPROPRIETARY NAME 8. SUPPLEMENT (s) PROVIDE (s) FOR:
Albuterol Sulfate N/A

9. AMENDMENTS AND OTHER DATES:
July 2, 19399 Original Submission

September 3, 1888 New Correspondence (response to the Review
Support Branch’s letter of August 13, 1999)
September 3, 19929 New Correspondence {request for informal meeting
to discuss proposed packaging of the drug.
product) ' '
February 3, 2000 New Correspondence (Agenda for scheduled
» meeting) -
February 16, 2000 New Correspondence (Change the RLD from Ventolin
' by Glaxo Corp. to Proventil by Schering Plough)
July 20, 2000 Amendment {(Microbiology issues & additional
- stability data)

10. PHARMACOLOGICAL CATEGORY ‘ 11. Rx or OTC
Beta-—adrenergic drug for relief of Rx
bronchospasm

12. RELATED NDA/DMF (s}

NDA 19-243 Proventil®, Schering Plough
DMF ——— s :

DMF —

DMF  ——




13. -DOSAGE FORM _ 14. POTENCY

Solution 0.5% (2.5 mg/0.5 mL)

15. CHEMICAL NAME AND STRUCTURE

See USP 24, page 55.

16. RECORDS AND REPORTS

N/A
17. COMMENTS
N/A

1B8. CONCLUSIONS AND RECOMMENDATIONS

This ANDA is not'approvable. Inform the applicant of deficiencies
listed in item 38 of the review.

19. REVIEWER DATE COMPLETED:
sl
!.J SO %}é;
/Shlrley S. Brown September 22, 2000

APPEARS THIS WAY
ON ORIGINAL
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10.

*
L,March 29,

(i Ol

CHEMISTRY REVIEW NO. 2

. ANDA # 75-664

NAME AND ADDRESS OF APPLICANT

Nephron Pharmaceuticals Corp.

4121 34th Street
Orlando,

FL 32811-6458

LEGAL BASIS FOR SUBMISSION

Accepted by OGD

SUPPLEMENT (s)

N/A

NONPROPRIETARY NAME

Albuterol Sulfate

6. PROPRIETARY NAME
N/A

8. SUPPLEMENT (s) PROVIDE(s) FOR:
N/A

AMENDMENTS AND OTHER DATES:

July 2, 1999

September 3, 1999

September 3, 1999

February 3, 2000

‘February 16, 2000
July 20, 20001
Janua 12, 2001

D ry

February 12, 2001
2001

*April 17, 2001

Original Submission

New Correspondence (response to the Review
Support Branch’s letter of August 13, 1999)

New Correspondence (request for informal meeting
to discuss proposed packaging of the drug
product)

New Correspondence {Agenda for scheduled

meet ing)

New Correspondence {Change the RLD from Ventolin
by Glaxo Corp. to Proventil by Schering Plough)
Amendment {(Microbiology issues & additional
stability data)

NC (request meeting to discuss microbiology
deficiency)

-Amendment (Microbiology issues)
amendment (respecnse to October 12, 2000
deficiencies)

Telephone Amendment (response to April 17, 2001
telecon)

*gubject of this review

PHARMACOLOGICAL CATEGORY

11. Rx or OTC




Beta-adrenergic drug for relief of
~ bronchospasm

' '12. RELATED NDA/DMF (s)

NDA 15-243 Proventil®, Schering Plough

DMF — Bt : = ‘
DMF — . et
DMF  —— i und

12. DOSAGE FORM 14. POTENCY

Solution 0.5% (2.5 mg/0.5 mL)

15. CHEMICAL NAME AND STRUCTURE °

See USP 24, page 55.

16. RECORDS AND REPORTS

N/A

17. COMMENTS

M s P T i
- et
e i e mt ey i e T

'
-
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Response: Per the March 29, 2001 Amendment.

1. Noted.

2. Noted. o |
‘ ?
i

18. CONCLUSIONS AND RECOMMENDATIONS

Chemistry closed.

The microbioclogist's review of the 2/12/01 and 3/29/01 submissions
for sterility assurance, and the labeling review of the 3/298/01
submigsion are pending.

19. DWVTEWER' DATE COMPLETED:
@{ Tpel 3 2! |
Sh1r1 S. Brown Apr#l 6, 2001 (March 29, 2001 amendment)

April 11, 2001 (revised)
April 23, 2001 (April 17, 2001 telephone
amendmernt)

. - hab0o QPIO|
Micnp wmaceap ™ Jeol
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CHEMISTRY REVIEW NO. 3

ANDA # 75-664, Albuterol Sulfate Inhalation Solution, 0.5% manufactured
by Nephron Pharmaceuticals Corp.

Chemist’s Review #2 recommended approval for CMC issues. There have been
‘no changes in the application since. An NA (Minor) issued on 5/11/01 for
micro issues. See CR#2 for summary of CMC controls. DME- has had no
new submissions. The micro amendment of 5/15/01 and labeling amendments
of 4/30 and 5/31/01 have been reviewed. '

1. The May 29, 2001 microbiologist's review for the May 15, 2001
submission for sterility assurance concluded that the application is
recommended for approval on the basis of sterility assurance.

2. The labeling review for the April 30, 2001 submission requested
final print for containers and carton labels. The June 11, 2001
labeling review for the May 31, 2001 submission is an approval
summary for FPL.

The ANDA is approvable.

REVIEWER: DATE COMPLETED:

..Shirley S. Brown June 18, 2001

cc: -
' ANDA 75-664
ANDA DUP
DIV FILE
Field Copy

Endorsements: - !13'

~r

HED-625/Sbrown/6/18/01" .-.y- -5 '!
HFD-625/Msmela/6/18/01 I

V:\FIRMSNZ \NEPHRON\LTRS&REV\75664r#2.ad2 ~
F/T by: DJ 6/19/01

APPROVABLE



CENTER FOR DRUG EVALUATION
AND RESEARCH

APPLICATION NUMBER:
75-664

MICROBIOLOGY REVIEW



' OFFICE OF GENERIC DRUGS, HFD-620 ]
_.Microbiology Review #1 2?;
December 4, 2000 ‘

A. 1. ANDA 75~-664

APPLICANT: Nephron Pharmaceuticals Corporation
4121 34th Street
Orlando, FL 32811

2. PRODUCT NAME: Albuterol Sulfate Inhalation Solution
0.5%
3. DOSAGE FORM AND ROUTE OF ADMINISTRATION: 0.5% sterile

inhalation sclution in a 1 mb unit-of-use ~—

4. METHCD(S) OF STERILIZATION:
5. PHARMACOLOGICAL CATEGORY : Bronchodilator
B. 1. DATE OF INITIAL SUBMISSION: February 16, 2000

Subject of this Review (Received February 17, 2000)
Refuse-to-Receive: August 13, 1999 for July 2, 18989

2. DATE OF GRATUITOUS AMENDMENT: July 20, 2000
Subject of this Review (Received July 21, 2000)

3. RELATED DOCUMENTS:
DMF - T -
DMF ——
NMF o M
] i3
4. ASSIGNED FOR REVIEW: November 15, 2000

C. REMARKS: The subject drug Albuterol Sulfate Inhalation
Solution 0.5% is manufactured by Nephron
Pharmaceuticals Corporation of Orlando, Florida.
The subject drug produCt 15 e 5

n



D.

ccC:

: !
[ s - . - - - . ,

CONCLUSIONS: The submission is not recommended for
' approval on the basis of sterility assurance.
Spec1f1c comments regarding the
—~__ Qrocess are provided in "E. Review
Notes" and "Microbiology Comments to be
Provided to the Applicant”.

\,é 12[i5/0Q
Marla SteveMmsf-Riley, Ph\D

Original ANDA g
Duplicate ANDA /'ﬂgﬁ oP
Division Copy

Field Copy

Drafted by M. Stevens-Riley, HFD-600 v:microrev\75-664
Initialed by M. Fanning/A. High
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OFFICE' OF GENERIC DRUGS, HFD-620
Microbiology Review #2
April 11, 2001

A. 1. ANDA 75-664
APPLICANT: Nephron Pharmaceuticals Corporation

4121 34th Street
Orlando, FL 32811

2. PRODUCT NAME: Albuterol Sulfate Inhalation Solution
0.5%
3. DOSAGE FORM AND ROUTE OF ADMINISTRATION: 0.5%

sterile inhalation solution in a 1 mL‘unit—of—use P ——

4, METHOD {S) OF STERILIZATION: s T
Form/Fill/Seal technology

5. PHARMACOLOGICAL CATEGORY : Bronchedilator

B. 1. DATE OF INITIAL SUBMISSION: February 16, 2000
(Received Februaxry 17, 2000)

2. DATE OF AMENDMENT: March 23, 2001
Subject of this Review (Received March 30, 2001)

3. RELATED DOCUMENTS: None
4. ASSIGNED FOR REVIEW: April 3, 2001
C. REMARKS: The subject amendment provides for the response to
the Microbiology Deficiencies dated December 4,
2000.
D. CONCLUSIONS: The submission is not recommended for

approval on the basis of sterility assurance.
Specific domments regarding the
“—— process are provided in "E. Review

Notes" and "Microbiology Comments to be
Provided to the Applicant".

/S/ syl
Marla SteVensziley, Ph.D. ‘
%ﬂo\
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cC:

5.

OFFICE OF GENERIC DRUGS, HFD-620
Microbiology Review #3
May 29, 2001

1. ANDA 75-664
APPLICANT: Nephron Pharmaceuticals Corporation
4121 34th Street
Orlando, FL 32811
2. PRODUCT NAME: Albuterol Sulfate Inhalation Solution
0.5%
3. DOSAGE FORM AND ROUTE QOF ADMINISTRATION: 0.5%

sterile inhalation solution in a 1 mL unit-c¢f-use ==

. SO

4. METHOD(S) OF STERILIZATION:
Form/Fill/Seal technclogy

5. PHARMACCOLOGICAL CATEGORY: Bronchodilator
1. DATE OF INITIAL SUBMISSION: February 17, 2000
2. DATE OF AMENDMENT : May 15, 2001

Subject of this Review (Received May 16, 2001)

3. RELATED DOCUMENTS: none

4. ASSIGNED FOR REVIEW: May 25, 2001

REMARKS: The subject amendment provides for the response to

the Microbiology deficiencies dated May 11, 2001.

CONCLUSIONS: The submission is recommended for approval on

the basis of sterility assurance. Specific
comments regarding the ™
process are provided in "E. Review Notes".

/S/ s[;r/ot

Marla Stevens-Riley, Ph.m™

Original ANDA \_Z_S‘;é glg ‘ ol
Duplicate ANDA

Division Copy

Field Copy

Drafted by M. Stevens-Riley, HFD 600 v:microrev\75-664a2.doc
Initialed by M. Fanning/A. High
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CENTER FOR DRUG
EVALUATION AND RESEARCH

APPLICATION NUMBER:

75-664

BIOEQUIVALENCE REVIEW



OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

- ANDA#:  75-664 SPONSOR : Nephron Pharmaceuticals
DRUG AND DOSAGE FORM : Albuterol Sulfate, Inhalation Solution

STRENGTH(S) : 0.5%

TYPES OF STUDIES : Waiver
CLINICAL STUDY SITE(S) : N/A
ANALYTICAL SITE(S) : N/A

STUDY SUMMARY : See Review

DISSOLUTION : See Submission

DSI INSPECTION STATUS
Inspection needed: Inspection status: Inspection results:
YES / NO
First Generic Inspection requested: (date)
New facility Inspection completed: (date)
“2 For cause
| Other v
PRIMARY REVIEWER :  Andre Jackson BRANCH : 1
INITIAL : / %!, DATE : __3/20/2000
TEAMLEADER :  Y.C.Huang BRANCH : 1
INITIAL: ___, l DATE : 3 />9/ soud

DIRECTOR, DIVISION OF BIOEQUIVALENCE : DALE P. CONNER, Pharm. D.

INITIAL : ! %I DATE: 7/3 /00



Albuterol Sulfate ' Néphron Pharmaceuticals

Inhalation Solution USP 0.5% Orlando, F1l.
ANDA # 75-664 : ) Submission Date:
Reviewer: Andre Jackson February 16, 2000

V:\Firmsnz\Ltxr&rev\Nephron\75664W.200

Review of a Waiver Request

BACEKGROUND

1. The firm has requested a waiver of in vivo bicequivalence
study requirements for its drug product, Albutercl Sulfate
Inhalation Sclution, USP, 0.5% based on CFR 320.22(b} (3).
The reference listed drug (RLD) is Proventil® Inhalation
Solution, multiple-unit container, 0.5% manufactured by
Schering Plough, ANDA # 19243.

2. The drug is indicated for the relief of bronchospasm in
patients with reversible obstructive alrway disease and
acute attacks of bronchospasm.

FORMULATION COMPARISON

Components and composition of the test and the reference products
are as follows:

Comparison of Formulations

Ingredient 1 Test Product RLD

| (g/L) (g/L)
Albuterol Sulfate, 6.03 6.00
usp?
Benzalkonium Chloride I [
Sulfuric Acid NF To adjust pH To adjust pH

‘Equivalent to 0.5% albuterol as per label claim (i.e., 98.5-
101%) :



COMMENTS

1.

‘The drug is claésified “AN” in the list of the "Approved

Drug Products with Therapeutic Equivalence Evaluation”.

The test drug product contains the same active and inactive
ingredients (i.e., water and sulfuric acid) in the same
concentrations as the approved listed reference product
Proventil®’, and is intended for administration by oral
inhalation only.

The product is a unit-of-use container designed for
immediate use therefore the -

used as a4 ———————.._ . is not required.

which is

The waiver of in vivo biocequivalence study requirements may

be granted based on 21 CFR § 320.22(b) (3) of the
Bioavailability/Bioequivalence Regulations.

APPEARS THIS WAY
ON ORIGINAL



RECOMMENDATION

The Division of Biocequivalence agrees that the information
submitted by Nephron Pharmaceuticals, demonstrates that its
Albuterol Sulfate Inhalation Solution, USP, 0.5% falls under 21
CFR § 320.22(b) (3) of Biocavailability/Bioequivalence Regulations.
The waiver of in vivo biocequivalence study for Albuterol Sulfate
Inhalation Solution, USP, 0.5% of the test product is granted.
From the biocequivalence point of view, the Division of
Bicequivalence deems Nephron’s Albuterol Sulfate Inhalation
Solution, USP, 0.5% to be bicequivalent to the reference listed
product, Proventil® Inhalation Seolution, USP, 0.5%.

/}(ﬂn
Andre Jackson C? jé?%iﬂ/k_*’

Division of Bioequ.valence
Review Branch I

RD INITIALLED YHUANG [ - ’ '
- N ' 3/: :/ 7 o
FT INITIALLED YHUANG \KDate. 250
- (/ " \ [ Fi
- . 7 :?;
Concur 4 S/ __ Date: ‘5///3//5 9
Dale P. Conner, Pharm. D.
Director, Division of Biocequivalence

cc: ANDA# 75-664 (original, duplicate), - HFD-650 (Director), HFD-
652 (Huang, Jackson), Drug File, Division File.




“BIOEQUIVALENCY COMMENTS
ANDA: #75-664 APPLICANT: Nephron Pharmaceuticals
DRUG PRODUCT: -Albuterol Sulfate Inhalation Solution Usp, 0.5%

The Division of Bicequivalence has completed its review of your
application and has no further questions at this time.

Please note that the bicequivalency comments provided in this
communication are preliminary. These comments are subject to
revision after review of the entire application, upon
consideration of the chemistry, manufacturing and controls,
microbiology, labeling, or other scientific or regulatory issues.
Please be advised that these reviews may result in the need for
additional bioequivalency information and/or studies, or may
result in a conclusion that the proposed formulation is not
approvable. -

Sincerely yours,

e

Dale P. Conﬁé?, Pharm. D.

Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research



CC: ANDA #75-664
ANDA DUPLICATE
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HFD-650/Bio Secretary-Bio Drug File
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Endorsements:
HFD-652/A. Jackson

\
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" HFD-650/D. Conner\tgjyf '
-ﬁ;«/ /3 ,/00

V:\Firmsn%\Ltr&rev\Nephron\7 664W. 200
BIOEQUIVALENCY - ACCEPTABLE Submission Date: 02/16/2000

WAIVER (WATI) a7 Strength: 0.5%
Outcome: AC
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OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

ANDA #: 75-664 SPONSOR : Nephron Pharmaceuticals
DRUG AND DOSAGE FORM : Albuterol Sulfate, Inhalation Solution

STRENGTH(S) : 0.5%
TYPES OF STUDIES : Waiver

CLINICAL STUDY SITE(S) : N/A
ANALYTICAL SITE(S) : N/A

STUDY SUMMARY : See Review

DISSOLUTION : See Submission

B DSIINSPECTIONSTATUS
- Inspection needed: Inspection status:  Inspection results:
YES / NO '
| First Generic Inspection requested: (date)
- New facthty | Inspection completed: (date)
| For cause . |
Other - .
PRIMARY REVIEWER :  Andre Jackson BRANCH : I
INITIAL : \%‘ \ DATE : __3/20/2000
TEAM LEADER: Y.C. Huang | BRANCH : 1

INITIAL:_L]* | \;\%\ r& DATE : 3. fﬁ\"er/kt‘c

~

DIRECTOR, DIVISION OF BIOEQUIVALENCE : DALE P. CONNER, Pharm. D.

INITIAL : __ \O}« DATE: Z7/3/02
_ N\ |
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- Active Ingredient Search Results from "Rx" table for query on "albuterol.”

_ ' \ Dosage .
Appl | TE Active Proprietary
RLD . Form; Strength Applicant
No (Code —“ Ingredient Route Name
073045/AB [(No ALBUTEROL Aerosol, 0.0SMG/iINH |ALBUTEROL |ALPHARMA
Metered;
Inhalation
018473|AB [Yes!ALBUTEROL Aerosol, [0.09MG/INH (VENTOLIN (GLAXO
Metered; WELLCOME
Inhalation ‘
072273/AB |No {ALBUTEROL Aerosol, 0.0SMG/INH [ALBUTEROL |MEDEVA
Metered; PHARMS MA
Inhalation
074072|AB |No [|ALBUTEROL Aerosol, [0.09MG/INH |ALBUTEROL |MEDISOL
Metered;
inhalation
073272/AB [No ALBUTEROL Aerosol, 0.0SMG/INH |ALBUTEROL. [NORTON
Metered; WATERFORD
inhalation
017559(BN |INo |ALBUTEROL Aerosol, 0.0SMG/INH |PROVENTIL [SCHERING
Metered;
inhalation
020503 Yes |[ALBUTEROL Aerosol, EQ 0.09MG PROVENTIL- (3M
SULFATE Metered; |(BASE/INH HFA
Inhalation
019489 Yes |ALBUTEROL Capsule; [EQ 0.2MG VENTOLIN  |[GLAXO
SULFATE Inhalation |[BASE ROTACAPS |WELLCOME
073533|AN [No |ALBUTEROL Solution; |EQ 0.083%  |ALBUTEROL {ALPHARMA
_'SULFATE Enhalation BASE SULFATE
075050|AN |No |ALBUTEROL Solution; [EQ 0.5% ALBUTEROL |BAUSCH AND
SULFATE Inhalation |[[BASE SULFATE LOMB
072652/AN [No |ALBUTEROL Solution; |[EQ 0.083% ALBUTEROL |DEY
SULFATE _ Inhalation |[BASE SULFATE
019773/AN |Yes!/[ALBUTEROL Solution; [EQ0.083% |[VENTOLIN [GLAX
’ SULFATE Inhalation [BASE LLCOME
l019269/AN |Yes|ALBUTEROL Solution; |[EQ 0.5% VENTOLIN
SULFATE Inhalation [BASE ELLCOME
lo7zs5063/AN |No |ALBUTEROL Solution; [EQ0.083% |ALBUTEROL {HI TECH
SULFATE Inhalation |[BASE SULFATE PHARMA
l074543/AN |[No |[ALBUTEROL Solution; |EQ 0.5% ALBUTEROL |HI TECH
SULFATE Inhalation |BASE SULFATE PHARMA
l074880/AN [No |ALBUTEROL Solution; |(EQ 0.083% ALBUTEROL |NEPHRON
SULFATE Inhalation ||BASE SULFATE
019243[AN [Yes|ALBUTEROL Solution; |[EQ 0.083%  |[PROVENTIL [SCHERING
SULFATE Inhalation |BASE
019243/AN |Yes|ALBUTEROL [Solution; [EQ 0.5% IPROVENTIL |SCHERING |
http://www.fda.gov/scripts/cder/ob/docs/tempai cfm 7/26/99
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| | |SULFATE jinhalation [BASE | |
!!9.2'_-!5_5_& AA |[No |ALBUTEROL Syrup; OrallEQ 2MG ALBUTEROL |ALPHARMA
SULFATE BASE/SML  |SULFATE
}Q;_.Qﬁ_%;_ AA  |Yes|ALBUTEROL Syrup; Oral|EQ 2MG ENTOLIN |GLAXO
SULFATE BASE/5ML MELLCOME
074749|AA [No |ALBUTEROL Syrup; Oral|[EQ 2MG ALBUTEROL [HI TECH
SULFATE BASE/SML  ||SULFATE  |PHARMA
018062|AA |Yes|ALBUTEROL Syrup; OralEQ 2MG PROVENTIL [SCHERING
SULFATE BASE/SML
073419AA |No |ALBUTEROL Syrup; Oral|[EQ 2MG ALBUTEROL [TEVA
SULFATE BASE/SML  |'SULFATE
075262/AA ’No ALBUTEROL Syrup; Oral[EQ 2MG ALBUTEROL |[UDL
' SULFATE BASE/SML  |SULFATE
073165/AA |No |ALBUTEROL Syrup; Oral|EQ 2MG ALBUTEROL |WATSON
SULFATE BASE/SML.  |SULFATE  (LABS
019604/BC |[Yes |[ALBUTEROL Tablet, EQ 4MG VOLMAX MURO
SULFATE Extended |BASE
Release;
Oral
019604 Yes|ALBUTEROL Tablet, EQ 3MG VOLMAX MURO
SULFATE Extended |BASE
Release;
Orat |
019383/BC |[No |ALBUTEROL Tablet, EQ 4MG PROVENTIL [SCHERING
SULFATE Extended |[BASE
Release;
. |Oral
072629/AB No |ALBUTEROL Tablet; EQ 2MG L BUTEROL. |DANBURY
SULFATE Oral BASE SULFATE  |PHARMA
lo72630/AB |No |ALBUTEROL Tablet: EQ 4MG ALBUTEROL [DANBURY
' SULFATE Oral BASE SULFATE  |PHARMA
072151/AB |[No [ALBUTEROL Tablet; EQ 2MG ALBUTEROL [[GENEVA
SULFATE Oral BASE SULFATE  |PHARMS
072152/AB |No |ALBUTEROL Tablet; EQ 4MG ALBUTEROL ||GENEVA
SULFATE Oral BASE SULFATE  |PHARMS
019112/AB |No |ALBUTEROL Tablet; EQ 2MG VENTOLIN |GLAXO
SULFATE Oral BASE WELLCOME
019112(AB |[No [ALBUTEROL Tablet; |[EQ4MG VENTOLIN |GLAXO
, SULFATE Oral BASE WELLCOME
072859/AB (No |ALBUTEROL Tablet; EQ 2MG ALBUTEROL |LEDERLE
SULFATE Oral BASE SULFATE
072860|AB [No |ALBUTEROL Tablet; EQ 4MG ALBUTEROL |LEDERLE
SULFATE Oral BASE SULFATE
073120{AB |No [ALBUTEROL Tablet; EQ 2MG ALBUTEROL |MD PHARM
SULFATE Oral BASE SULFATE
073121/AB [No |ALBUTEROL Tablet: EQ 4MG ALBUTEROL |MD PHARM
SULFATE Oral BASE SULFATE
072636/AB |No |ALBUTEROL Tablet; EQ 2MG ALBUTEROL [MUTUAL
SULFATE Oral BASE SULFATE  |PHARM
http://www.fda.gov/scripts/cder/ob/docs/tempai.cfin 7/26/99
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072637|/AB |[No |ALBUTEROL Tablet; EQ 4MG ALBUTEROL [MUTUAL
SULFATE Oral BASE SULFATE PHARM

072893|AB |No {|ALBUTEROL Tablet; EQ 2MG ALBUTEROL |MYLAN
SULFATE Oral BASE SULFATE

072894|AB (No |ALBUTEROL Tablet; EQ 4MG ALBUTEROL (MYLAN
SULFATE Oral BASE SULFATE

072779|AB [No ||ALBUTEROL Tablet; EGQ 2MG ALBUTEROL |NOVOPHARM
SULFATE Oral BASE SULFATE

072780|AB |[No [ALBUTEROL Tablet; EQ AMG AL BUTEROL {NOVOPHARM
SULFATE Oral BASE SULFATE

017853/AB |No [ALBUTEROL Tablet; EQ 2MG PROVENTIL |SCHERING
SULFATE Oral BASE :

017853/AB [Yes|ALBUTEROL Tablet; EQ 4MG PROVENTIL |SCHERING
SULFATE Oral BASE '

072316/AB |No |ALBUTEROL Tablet; EQ 2MG ALBUTEROL [SIDMAK LABS
SULFATE Oral BASE SULFATE NJ

072317|AB |No |ALBUTEROL Tablet; EQ 4MG ALBUTEROL |SIDMAK LABS
SULFATE Oral BASE SULFATE NJ

072619/AB |No |ALBUTEROL Tablet; EQ 2MG ALBUTEROL [TEVA
SULFATE Oral BASE SULFATE

072938|AB |[No |ALBUTEROL Tablet; EQ 2MG ALBUTEROL [TEVA
SULFATE Oral BASE SULFATE

072620/AB |No ||ALBUTEROL Tablet; EQ 4MG ALBUTEROL [TEVA
SULFATE Oral BASE SULFATE

072939/AB [No |ALBUTEROL Tablet; EQ 4MG ALBUTEROL |[TEVA
SULFATE Oral BASE SULFATE

072764/AB |INo |ALBUTEROL Tablet; EQ 2MG ALBUTEROL [WATSON
SULFATE Oral BASE SULFATE LABS

072765/AB [(No ||ALBUTEROL Tablet; EQ 4MG ALBUTEROL [WATSON
SULFATE Oral BASE SULFATE LABS

020291 Yes |[ALBUTEROL Aerosol, |EQ0.09MG |COMBIVENT [BOEHRINGER
SULFATE; Metered; BASE/NH; INGELHEIM
iPRATROPIUM Inhalation 10.018MG/INH

, BROMIDE

020837 Yes |LEVALBUTEROL - |Solution; |EQ 0.021% XOPENEX SEPRACOR
HYDROCHLORIDE |Inhalation [BASE

[020337 Yes [LEVALBUTEROL Solution; [EQ 0.042% XOPENEX SEPRACOR
HYDROCHLORIDE linhalation [BASE

Thank you for searching the Electronic Orange Book

Return to Electronic Orange Book Home Page

http:/fwww fda. gov/scripts/cder/ob/docs/tempai.cfm 7/26/99
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Search results from the "Rx" table for query on "019269."

A UEM & A o4

Active Ingredient: ALBUTEROL SULFATE
Dosage Form;Route: Solution; Inhalation
Proprietary Name: E VENTOLIN
Applicant: ' GLAXO WELLCOME
Strength: EQ 0.5% BASE
Application Number: 019269

Product Number: 002

Approval Date: _ Jan 16, 1987
Reference Listed Drug Yes

RX/OTC/DISCN: RX

TE Code: AN

Patent and Exclusivity Info for this product: Click Here

#

Thank you for searching the Electronic Orange Book!

Return to Flectronic Orange Book Home Page

http://www.fda.gov/scripts/cder/ob/docs/tempaidet.cfm?Appl_No=019269& TABLE1=Rx

7/26/99



Patent and Exclusivity Search Results from query on 019269 002.

Patent Data

There are no unexpired patents for this product in the Orange Book Database.

[Note: Title | of the 1984 Amendments does not apply to drug products submitted or
approved under the former Section 507 of the Federal Food, Drug and Cosmetic Act
(antibiotic products). Drug products of this category will not have patents listed.]

Exclusivity Data

There is no unexpired exclusivity for this product.

Thank you for searching the Electronic Orange Book

Patent and Exclusivity Terms

http://www.fda.gov/scripts/cder.../patexél.cﬁn?Appl_No=019269&Productﬁ_No=002&table1=R 7/26/99
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Printed

by Gregory Davis

Electronic Mail Message

< _iity: COMPANY CONFIDENTIAL

See Below

jubject: Re: Naphron's albuterol

\ttached are Nephron's and Ventolin's patient instructions,

Jistribution:

ro:
To:
To:
ro:
ro:
TO:

cC:
cC:
cC:

Gary Buehler
Rcbert West
William Rickman
Nasser Mahmud
Gregory Davis
Donald Hare

Doug Sporn
Rita Hassall
KIM E DETTELBACH (QC)

e e -

Date:  29-Nov-1999 03:1lpm

From: John Grace
GRACEJ
Dept: HFD-613 MPN2 200N

Tel No: 301-827-5846 FAX 301-443-3847

BUEHLER )
WESTR }
RICKEMAN )}
MAHMUDN )
DAVISG )
HARE }

SPORND )
HASSALLR )
KDETTELB@ROC . FDA. GOV )

APPEARS THIS WAY
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Patient’s instructions For Use

Read complete instructions
carfully before using. -

1. Twist opan the top of one slbuterol

sulfate inhalation solution unit-of-use

container {Figure 1).

2. Squaazs the sclution into the
nebulizer reservoir hrough the
appropriate opening (Figurs 2).

3. Add 2.5 mlL of sterile nowrnal
saline solution, as your doctor has
4. Gently swirt the nebulizer 1o mix
the contants and connact it with the
mouthpieca or face mask (Figure 3).
8. Connect tha nebulizer to the

8. Sitin a comiortable, upright
position; place the mouthpiece in

your mouth (Figurs 4) {or puton the |

face mask); and tum on the
COMPresscs.

7. Breathe as caimly, dnply. and |

svenly s possibis untl no more
mist is formed in tha nebuier
chamber [about 5 1o 15 minutes). At

this point, the treatment is finished.

8. Ciean the nebulizer (see
manufacturer’s mstructions).
Pmummmm bafore
usa. Bonotaxcud monmmndod

: .ﬁﬂl-l'.*‘




Patient’s Instructions for Use

Fiaure 1

U
5

Figure 2

Figure 3

=4

Figure 4

Read complete instructions
carefully before using.

1. Draw 0.5 mbL of Ventolin
Inhalation Solution into the
specially marked dropper
that comes with each multi-
dose bottle (figure 1).

2. Squeeze the solution into
the nebulizer reservoir
through the appropriate
opening (Figure 2).

3. Add 2.5 mL of sterile
normal saline solution, as
your physician has directed.

4. Gently swil the nebulizer
to mix the contents and
connect it with the mouth-
piece or face mask (Figure 3).

- 5. Connect the nebulizer to

the e€ompressor.

6. Sit in a comfortable,
upright position; place the
mouthpiece in your mouth
(Figure 4) (or put on the face
mask); and turn on the
COMpressor.

(continued)

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

8. Clean the nebulizer
(see manufacturer’'s
instructions).

Please consult your
physician before use.
Do not exceed recom-
mended dose.

NSN 6505-01-257-9953

RIGAE

Allen Hanburys
Division of Glaxo Inc.
Research Triangle Park,
NC 27709 |
Manufactured in England



~ Redacted - |
Page(s) of trade
secret and /or
confidential
commercial

information



Printed by Grégory Davis
Electronic Mail Message

Date: 19-Jan-2000 11:53am
From: Dettelbach, Kim

' KDettelb@0C.FDA,GOV
Dept:
Tel No:

rO: Davis, Gregory 5 o - { DAVISGGAL )

Subject: nephron albutercl

Assuming that there is no longer a safety concern, | believe the different
firections for use based on different packaging configurations are a
sermissible difference due to difference in manufacturer. Accordingly,
assuming there are no other obstacles to approval, the product should be
sligible for approval as an ANDA. Please let me know if you have any

juestions. Thanks.

APPEARS THIS WAY
ON ORIGINAL



Printed by Gregofy Davis
Electronic Mail Message

Date: 12-Nov~1999 09:26am

From: Donald Hare
HARE

Dept:  HFD-604 'MPN2 286
Tel No: 301-827-5845 FAX 301-594-0183

‘O: See Below
iubject: Nephron

Joug:

.es Hendeles sent me an article entitled "Bronchoconstrictor Additives in
\sronchodilator Solutions” published in the August 1999 J Allergy Clin Immunol.
* think it is Les's way of saying that the advantage of a preservative free
nhalation solution outweighs the potential safety concerns of approving a unit
3f use preservative free albuterol sulfate solution 0.5% that needs dilution

sefore administration. I will circulate the article.
on
istribution:
'Q’_"'f‘:j:ug Sporn ' { SPORND )}
iry Buehler . { BUEHLER )
C: Rita Hassall ( HASSALLR )
3C: Cecelia Parise { PARISEC )}
;C: John Grace - { GRACEJ )
:C: Gregory Davis { DAVISG )
>C: Frank Holcombe ( HOLCOMBE )
>C: William Rickman ( RICKMAN }
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Bronchoconstrictor additives in
bronchodilator solutions

Michael J. Asmus, PharmD, James Sherman, MD, and Leslie Hendeles, PharmD

Gainesville, Fla

Nebulized brenchodilator solntions are available in the United
States as both nonsterile and sterile-filled products. Sulfites,
benzalkonium chioride (BAC), or chlorobutanol are added to
nonsterile products to prevent bacterial growth, but there have
been reports of contaminated solutions containing preserva-
tives. Ethylenediamine tetraacetic acid (EDTA) is added to
some products to prevent discoloration of the solution. With
the exception of chiorobutanal, all of these additives are capa-
bie of inducing bronchospasm in a coocentration-dependent
manner. However, it is rarely apparent to the patient or heaith
care provider that the additive diminishes the broachodilator
effects. Older products (eg, isoproterenol and isoetharine) con-
tain enough sulfites to produce bronchospasm in most patients
with asthma, even in those without a prior history of sulfite
sensitivity. Bronchoconstriction from inhaled BAC is cumula-
tive, proleaged, and correlates directly with basal airway
responsiveness. The muitidose dropper bottle of aibuterol con-
tains 30 pg BAC/dose, which is below the threshold for bron-
choconstriction whereas the screwcap unit-dose vial contains
300 pg/dose, which is above the threshold for many patients. If
the screwcap product is used in the emergency department, a
patient could receive as much as 1800 g of BAC ig the first
hour. Three sterile-filled ugit dose albuterci products contain
no additives, whereas a fourth, (manufactured by Dey Labora-
tories) contains 300 ug of EDTA, which is also below the
threshold dese for bronchoconstriction. Only additive-free
sterile solutions should be used for hourly or continuous nebu-
lization of albuterol. The multidose dropper bottle or the Dey
product can be used when the interval between doses is longer,
whereas the screweap product should not be used for acute
therapy. Ipratropium is available only as a sterile, additive-free
unjt-dose vial, as is levalbeterol. (J Allergy Clin Immunol
1999;104:553-60.)

Key words: Preservatives, sulfites, benzalkonium, bronchodilators,
albuterol

..~ Nebulized bronchodilators are commonly used in the
treatment of asthma and chronic obstructive pulmonary
disease. Administration with a nebulizer is preferred in
some clinical situations because it allows passive deliv-
ery of medication to the airways. Currently in the United
States, the list of nebulized bronchodilators includes the
B,-selective adrenergic agonists (ie, albuterol and

From the Deparument of Pharmacy Practice, College of Pharmacy, and the
Pediatric Pulmonary Division, College of Medicine, University of Florida,
Gainesville. ’ -

The authors received an honoradum for preparing this article from Sepracor
Inc, Marlborough, Mass. "

Reprint cequests: Leslic Hendeles, PharmD, University of Florida Health Sei-
ences Ceater, Box 100486, Gainesville, FL 32610-0486, E-mail: headeles
@cop.ufledu '

Copyright © 1999 by Mosby, Inc.

0091-6749/99 $8.00 + 0 L0/99M1

Abbreviarions used
BAC: Benzalkonium chlgride
Na-MBS: Sodium metabisulfite
ED: Emergency Department
FDA: Food and Drug Administration
ICU: Inteasive Care Unit
NTH: Natonal Institutes of Health

bitolterot), the less P,-selective adrenergic agomists (ie,
metaproterenol and isoetharine), the nonselective adren-
ergic agonists (ie, isoproterenol and racemic epineph-
rine), and the anticholinergic bronchodilator ipratropium.
[n additicn 1o this already lengthy list. a nebulized for-
mulation of an albuterol sterecisomer. levalbuterol has

recently been approved by the Food and Drug Adminis-

tration (FDA).

Although the safety and efficacy of nebulized bron-
chodilators is well established, cases of unintended bron-
choconstriction have been frequently reported. 19 Ironi-
cally, certain pharmaceutical properties (eg, osmolality
and acidity) as well as the presence of chemical additives
such as preservatives and stabilizers in nebulized solu-
tions can cause unwanted bronchoconstriction.!1-13 In
this article, the bronchoconstrictor potential of preserva-
tives and stabilizers in nebulized bronchodilator solu-
tions is reviewed, and recommendations for product
selection are provided.

PRESERVATIVES AND ADDITIVES

Currently in the United States, approximately one half
of nebulized bronchodilator solutions are manufactured
as sterile-filled single dose products. The FDA has pro-
posed that all nebulizer solutions should be manufactured
sterile,16 but at least ome manufacturer is attempting io
prevent this. Most of these solutions contain the active
agent, an isotonic aqueous base such as 0.9% sodium
chloride, plus hydrochloric or sulfuric acid to adjust the
pH. Acidic aerosols can cause bronchoconstriction in
asthmatic individuals in direct proportion to the hydro-
gen ion concentration; however, marked increase in air-
way resistance is likely to occur only when the pH is less
than 2.17.18 Most nebulized solutions are acidified 1o pH
of approximately 4 to extend the shelf life of the active
component.!! Therefore they are unlikely to cause bron-
choconstriction as the resuit of pH alone. Both hypoton-
ic19.20 and hypertonic2!-22 aerosols can produce bron-
choconstriction as well. However, isotonic solutions will
rarely cause appreciable bronchoconstriction, even if
they become hypertonic during nebulization due to evap-

S63

o s el =



$54 Asmus, Sherman, and Hendeles

J ALLERAGY CLIN IMMUNOL

Nephron

AUGUST 1999
TABLE I. Seidom used nebulized bronchedilater solutions available in the United States
Praduct Type Manufacturar Dose {drug concentration %] Additive/Dose’
Metaproterenol Multidose dropper bettle Boehringer Ingelheim 15 mg/0.3 mi (5) BAC!
Meorton Grove ) 75 ug BAC
Unit-dose sterile-flled vial  Bochringer Ingetheim - 10 mg/2.5 ml (G.4) EDTAN
Alpharm . 1250 ug EDTA
Dey -
Roxane
Bochringer Ingetheim 15 mg/2.5 ml (0.6) EDTAT
Alpharma ' y 1250 pg EDTA
Dey - .
Roxane B
{scetharine Multidose dropper bottle Sanoft Winthrop 5 mg/0.5 ml (1) 2000 g Na-Bisulfite
" Roxane 50 ug EDTA
390 pg Na-Sulfite
305 pg Na-Bisulfite )
Isoproterenot Multidose dropper bottle Sanofi Winthrop 2.5 mg/0.5 mi (0.5) 1500 ug Na-Metabisulfite ——-
2500 nug Chiorobutanol
Isoproterenocl Multidose dropper bottle Sanofi Winthrop 25mg 0.25al (1) 750 g Na-Meuabisulfite
1250 ug Chlorobutancl
Racemic Epinepirine  Multidose dropper Bore Menely & James 5.6 mg / 0.25 ml (2.25} 300 ug Na-Metabisulfite

50 pg K-Metabisulfite
1250 pg Chlorobutapol ~
125 mg Benzoic Acid

* Additive conient obtined from package insert or communication with manufacrurer,

The manufacturer refuscd to provide concentratons to the authors, claiming

that the additive concenmration was proprietary. Because generic equivalents ©

Alupent were approved by the FDA with an "AN" rating, it is likely that the multidose dropper botde of metaproterenol manufactured by Boehringer Ingelheim
contains 75 1og BAC/dose and the unit-dose vial probably contains 1250 mg EDTA/dose.

orative loss of the diluent.!! A common additive in ster-
ile and nonsterile inhalation solutons alike is ethylenedi-
amine tetraacetic acid (EDTA). EDTA is present to
chelate metallic ions, such as iron, that discolor the solu-
tion and cannot be removed during the manufacturing
process. EDTA does not inhibit microbial growth. Nom-
sterile inhalation products may also contain benzalkoni-
um chloride (BAC) or chlorobutanol to inhibit microbial
growth, or one of the various sulfites to prevent oxida-
tion.

Sulfites

Salts of bisulfite and metabisulfite are used as antiox-
idants in a few rarely used bronchodilator solutions
including isoproterenol, isoctharine, and racemic epi-
nephrine (Table I). The multidose vial of injectable epi-
nephrine, which is sometimes used in place of or o sup-
plement nebulized therapy, alse contains a metabisulfite.
Despite an abundance of asthmatic and anaphylaxis-like
reactions associated with their use,14 sulfite-containing
solutions such as isoetharine continue 10 be available and
are used by a few instirutions to save money. Racemic
epinephrine is commonly prescribed for acute cbstruc-
tion of the upper airway.

. The characteristics of airway response to inhaled sul-

fites have been well documented. 226 Wright et al?®
enrolled 30 patients with asthma and 16 healthy voluateers
to determine the dose-response, reproducibility, and time
course of sodinm metabisnlfite (Na-MBS}-induced bron-
chospasm. Subjects inhaled doubling doses of Na-MBS at
3.minute intervals and performed spirometry 2 minutes

after each dose. On another day, histamine bronchoprove-
cation was performed. The main OUICOME MEASUES Were
FEV, and the provocative dose of histamine or Na-MBS
that caused a 20% drop in FEV; (PDog FEV,). Only 1 0f 16
healthy nonasthmatic volunteers responded to Na-MBS
bronchoprovocation. This finding that subjects without
asthma are infrequently affected by the presence of sulfite
preservatives is in agreement with other reports. 325 In
contrast, bronchospasm developed ip all 30 subjects with
asthma from Na-MBS inhalation challenge. The Na-MBS
dose-response was steep and did not appear to plateau. The
mean Na-MBS PD,, FEV, in subjects with asthma was
3.03 pmol (0.58 mg). There was no correlation between
histamine PD,, FEV, and Na-MBS PD,y FEV,. The
response to Na-MBS was highly reproducible, as there
were no significant difference between mean PDyg FEV),
values for challenges conducted on separate days. The
onset of Na-MBS—-induced bronchoconstriction was rapid
and reached a maximum effect on FEV) within 2 minutes

. after challenge. Unaided recovery from sulfite challenge

was also swift, with a majority of FEV, values returning
spontaneously 1o 90% of baseline within 30 minutes.
When the Na-MBS PD,g dose was administered as a single
dose, the fall in FEV, was significantly greater than when
this dose was administered as aliquots at 3-minute inter-
vals, indicating that doses of Na-MBS do not act cumula-
tively. Moreover, Na-MBS does not appear to enhance air-
way responsiveness to histamine 1 hour after Na-MB3S
administration. The mean histamine PD,o FEV, was 0.74
pmol in 10 subjects 1 hour after Na-MBS chalienge com-
pared with a mean of 0.65 pmot (P > 05) for histamine
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TABLE Il. Commonly used nebulized bronchedilator solutions available in the United States

Product Type Manufacturer Dose [drug concentration %) Additive/dosa®
Albuterol Multidose dropper bottle Schering-Plough 2.5 mg/0.5 ml (0.5) 50 ug BAC
Glaxo-Welcome
Bausch and Lomb
Copley
Hi Tech Pharmaceutical
Unit-dose non-sterile screwcap vial  Schering-Plough 2.5 mg/3 ml (0.083) 300 ug BAC
‘ Warrick
Unit-dose sterile-filled vial Dey - ) 2.5 mg/3 ml (0.083) 300 pg EDTA
Alpharma 2.5 mg/3 ml (0.083) None
Glaxo-Welcome o
Nephron
Bitoltenl Multidose dropper bottle Dura 2.5 mg/1.25 ml {0.2) Alcobolt
Levalbuterol Unit-dose sterile-filled vial Sepracor 1.25 mg/3 mi (0.042) None
0.63 mg/3 ml {0.021}) None
Ipratropium Unit-dose sterile-filled vial Boehringer Ingelheim 0.5 mg/2.5 ml (0.02) None
Dey
Roxane

* Additive content obtained from package insert or communication with manufacturer.

t Aqueous vehicle containing 25% ethyl alcohol (50 proof).

challenges performmed on another day without Na-MB3
pretreatment. In a subset of 10 subjects with asthma,
response to Na-MBS was not refractory 60 minutes after a
previous Na-MBS challenge. Mean sulfite PDyg FEV) was
4.07 pmol compared with a mean of 5.39 pmol after a 1
hour recovery period {not significandy different).

Sulfites continue to be available in 50 to 2500 j.g quan-
tities in a few bronchedilator solutions (Table I). These
quantites would correspond to roughly 1.6 0 7.9 hmol
Na-MBS per dose of bronchodilator. Doses of Na-MBS
from 0.22 to 12.8 pmol are known to cause at least a 20%
decrease in FEV within 2 minutes in patients with asth-
ma.26 Therefore the amount of sulfite contained in a single
dgse of bronchodilator (1.6 to 7.9 pmol) is certainly with-
il the range known to cause significant bronchoconstric-
tion. However, it is important to gote the pharmacologic

-effects of the bronchodilater may be able to compensate
for constriction caused by the sulfite in patients with mild
resting bronchospasm. The FEV of 6 asthmatic subjects

--—sensitive to sulfite inhalation challenge returned to base-
" line after treatment with nebulized isoetharine containing

0.6 mg/ml. Na-MBS.?* Isoetharine appeared to compen-
sate for bronchoconstriction induced by Na-MBS after a
single nebulizer treatment. However, in subjects. with
more severe airway obstruction, it is likely that the weak
bronchodilator effects of isoetharine would not compen-
sate for the sulfite-induced broachoconstrction.? Given
that there are $,-selective agonists such as albuterol that
do not contain sulfites, there is no rationale for using sul-
fite containing bronchodilator solutions to treat broncho-
spasm. :

BAC )

BAC is the most common preservative in nebulizer
solutions. It is one of several quaternary ammonium
compounds used in pharmaceuticals as an antiseptic and

disinfectant. It was formerly used as a disinfectant in hos-
pitals (Zephiran, Sanof: Winthrop, New York, N.Y.). Relat-
ed agents include cetylpyridium chloride and domiphen
bromide, antiseptic agents available in a number of mouth-
wash products. BAC is the bactericidal agent in all non-
sterile multidose nebulized solutions of albuterol and
metaproterenol as well as the nonsterile screwcap unit-
dose albuterol nebulizer solutions (Table II and Fig 1).
Additionally, pharmacist-compounded inhalant solutions
of albuterol, ipratropium, or cromolyn from bulk chemical
grade powder include BAC because they are generally not
compounded or packaged in a sterile manner. BAC con-
centrations of greater than 5 pg/ml. are known to promote
the release of histamine from mast cells in vitro,Z7 but this
is uniikely to be the only mechanism of BAC-induced
bronchospasm because subjects with greater airway
hyperesponsiveness are more susceptible to BAC-induced
bronchospasm.

Concern that BAC might be responsible for provoking
bronchoconstriction initially came from reports that iso-
tonic ipratropium bromide inhalation solution containing
0.25 mg/mL BAC and 0.5 mg/mL EDTA caused 2 20%
drop in FEV in 6 of 22 subjects with asthma.28 This for-
mulation was previously available outside the United
States; the US formulation of ipratropium has always
been preservative-free. When these 6 subjects received
inhalation challenge with increasing concentrations of
BAC, it was discovered that BAC produced a dose-
dependent bronchoconstriction, which, unlike sulfite-
induced bronchospasm, did not resolve spontaneously
within 1 hour. The mean concentration of BAC that pro-
voked a 20% drop in FEV, (PCyo FEV,) was 0.3 mg/mL
(range 0.13 to 2.0 mg/mL). The bronchoconstrictor
effects of BAC have been demonstrated in patients with
asthma who have had no prior history of unintended
bronchoconstriction. 2930 :
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FIG 1. Bronchoconstrictor additive content of commercially available albuterol products for nebulization (left ta
right}, The nonsterile unit-dose screwcap vial {imanufactured by Schering-Plough/Warrick) contains 300 pg of
BAC per 2.5 mg dose of albuterol. The nonsterile multidose dropper bottle {manufactured by Schering-Plough,
Glaxo-Welcome, Bausch and Lomb, Copley, and Hi Tech Pharmaceuticals) contains 50 ug of BACineach 2.5 mg
dose of albuterol. The sterile unit-dose vial {manufactured by Dey Laboratories) contains 300 ng of EDTA per 2.5
mg dose of albutercl. Other sterile unit-dose vials {manufactured by Alpharma, Glaxo-Weicome, and Nephron)
contain no additives in each 2.5 mg dose of albuterol.

The nature of the phammacodynami¢ response to
inhaled BAC in patients with asthma has been well doc-
umented. Twenty-cight patients with asthma inhaled
doubling doses of BAC and performed spirometry to
determine the dose-response, reproducibility, and time
course of BAC-induced bronchoconstriction.3! Cut-
comes evaluated included FEV, before and after
bronchial challenge as well as the histamine and BAC
PD,, FEV,. Bronchoconstriction developed in 25 of 28
subjects (210% fall in FEV}) during BAC inhalation
challenge, whereas 17 of 28 had at least a 20% decrease

(Fig 2). The dose response to BAC was steep and did not -

appear to plateau (PD,q FEV| range 0.35 to 5.5 pmol).
There was a significant correlation between histamine
PD,, FEV, and BAC PDy, FEV, (r = 0.50, P < .05).
Therefore subjects with the greatest inherent airway
hyperresponsiveness had the greatest response to BAC.
Response to BAC was highly reproducible; there were no
significant differences between the mean PD,o FEV, val-
ues in 8 subjects on 2 separate days. Onset of BAC-
induced bronchospasm reached 2 maximum effect on
FEV, (mean decrease of 28%) within 5 minutes after
challenge. Spontaneous recovery from BAC challenge,
bowever, was slow. The majority of FEV, values failed to
return to 90% of baseline by 60 minutes. The fall in
FEV; after doubling doses given as aliquots at intervals
over time was similar to the fall in FEV, after the same
total dose (PD,y) was given as a single dose. Hence,
unlike Na-MBS, the dose of BAC acted cumulatively.
This pharmacodynamic property of BAC is likely to be
ap important factor during repeated dosing of bron-

chodilators containing BAC, as occurs in the Emergency
Department (ED} or Intensive Care Unit (ICU). The
mean histamine PD,q FEV was (.18 pmol in 8 subjects
1 hour after BAC challenge compared with a mean of
0.51 pumol (P < .001) for histamine challenges performed
without BAC pretreatment. Hence, unlike Na-MBS,
inhaled BAC enhanced airway responsiveness to hista-
mine because of the longer duration of BAC-induced
bronchoconstriction. Response to inhaled BAC was not
refractory 60 minutes after a previous BAC challenge.
The response to BAC challenge was biocked in 6 sub-
jects pretreated with 4 puffs (8 mg) of nedocromil, but
not when pretreated with ipratropium bromide, thus sug-
gesting that BAC has no effect on vagal reflex. It seems
likely that BAC acts by release of mast cell mediators.

Uniniended bronchoconstriction has been evaluated in
commercial solutions containing BAC plus ipratropium
and altmterol but not metaproterenol. Strong evidence
exists that BAC in combination with EDTA can cause
bronchoconstriction in patients with asthma who are
given nebulized ipratropium.?® Ipratropium is now only
available as a preservative-free solution; hence the poten-
tial probiem with this medication and BAC no longer
exists. Only one controlled study has examined the effect
of BAC on response to albuterol inhalation. Twenty-two
patiepts with mild resting bronchospasm inhaled 2.5 mg
of albuterol with and without 50 pg BAC in a blinded
fashion.32 No subject had a fall in FEV greater than 5%.
This result is discordant from similar studies conducted
with ipratropium and most likely reflects the more potent
bronchodilator properties of albuterol. This study sug-
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£1G 2. Dose-response to inhaled chailenge with benzalkonium
chloride in 28 subjects with asthma. Percentage fall from baseline
in FEV, appears on the ordinate. The cumulative dose of BAC in
micromoles appears on the abscissa. One micromale is equiva-
lent ta 354 pg of BAC. Al but 3 subjects had at least a 10% drop
in FEV, during BAC challenge; 17 of the 28 subjects had a greater
than 20% decrease in FEV,. {From Zhang YG, Wright WJ, Tarn
WK, Nguyen-Dang TH, Salorme CM, Woolcock AJ. Effects of
inhaled presarvatives on asthmatic subjects. 1k Benzalkonium
Chioride. Am Rev Respir Dis 1990;141:1405-8, Official journai of
the American Thoracic Society. © American Lung Association.)

gests that unintended bronchoconstriction is negligible
after a single low dose of BAC preserved Py-agonist in
patients with mild bronchospasm. However, the cumula-
tive nature of BAC response on airway pateacy was not
addressed in this study and could have clinically impor-
tant effects in patients with asthma who are exposed to
fraquent or continuous nebulized albuterol, especially
with the screwcap product that contains 300 g BAC/2.5
mg albuterol (Table IT}.

1t is extremely important for clinicians to note the great
disparity in BAC concentration among nebulized solu-
ticns. For example, a 2.5 mg dose of albutero} from a ster-
jle-filled unit-dose vial contains no BAC, a 2.5 mg dose
from the unsterile multidose dropper bottle contains 50 g
(approximately 0.2 pmol) BAC, and.a 2.5 mg dose from
the unsterile screwcap vial contains 300 g (approximate-
ly 1 pmol} of BAC (Fig 1). The BAC PDyq FEV, occurs
over the range 0.35 to 5.5 jmol in patients with asthma.3!

-The cumulative nature of the BAC response combined

with the fact that the doses of BAC delivered in a single
nebulized treatment may be encugh to cause sigrificant
broochoconstriction is likely to result in a decreased bron-
chodilator effect in patients with acute airway obstruction.
The problem can be avoided altogether by the use of one
of the available preservative-free products.

Chlorobutanol

Chlorobutanol, also known as chlorbutol, is another
compound used as a preservative in injectable, oph-
thalmic, oti¢, and cosmetic products as well as in several
nebulizer solutions (Table I). Chlorobutanal has also
been used for a number of years in Europe as an antibac-
terial preservative in commercially available terbutaline
nebulizer solution (Bricanyl, Astra Zeneca, London,
U.K.) that is not available in the United States.
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PC,, FEV, mgim

2.4

EDTA
{1.2-128 mg/mi)

{0.13-2.0 mg/mi)

FIG 3. Comparisan of the provocational concentration of BAC or
EDTA required to inducs a 20% decrease from baselime in FEV,
{PCg FEV,) in 22 subjects with stable asthma. PCyq FEV, vaiues {in
mg/mL} appear an the ordinate. Bronchoprovocational agent
{BAC or EDTA)] appears on the abseissa. Thick horizental lines rep-
resant mean PCqq FEV, values for each agent. Gray bars represent
the range of PCyq FEV, values for each agent. The ranges are also
listed in parenthesis below the agent on the abscissa. [Data from
Beasiey CRW, Rafferty P, Halgate ST. Bronchoconstrictor proper-
ties of preservatives in ipratropium bromide {Atrovent} nebulizer
solution. Br Med J 1987;294:1197-8.)

Nine atopic patients with asthma underwent bronchial '

challenge with methacholine (0.13 1w 40 mg/mL} and
chiorobutanol (0.16 to 5.0 mg/ml).3> Mean methacholine
PC,, FEV, was 0.16 mg/mL (range 0.125 to 0473
mg/mL). Inhalation of chlorobutanol did not affect lung
function in 8 of 9 subjects. One subject had a fall in FEV of
greater than 20% after inhalation of 2.5 mg/ml. chiorobu-
tanol. The authors conclude that inhalation of up to 5
mg/mL chlorobutanol has no clinically significant effect on
airway resistance in patients with stable asthma. Likewise,
other investigators demonstrated a lack of effect on lung
function in 6 atopic and 2 nonatopic patients with asthma
who inhaled a 0.5 mg/mL solution of chlorobutanol.

Although safety has been examined only in a handful
of subjects, available data suggest that chlorobutanol
does not induce bronchoconstriction over the concentra-
tion range of 0.5 to 2.5 mg/mL in subjects with stable
asthma. More studies are needed to confirm the safety of
this additive in patients with acute bronchospasm, espe-
cially when multiple doses of a nebulized solution are
administered.

EDTA

The airway effect of EDTA in animal models is well
documented. In hypersensitive and nonhypersensitive
airway canine models, challenge with EDTA aeroso! has
been shown to cause important increases in pulmonary
resistance as well as a reduction in pulmonary compli-
ance after only 5 minutes.3536 The effect of EDTA on
airway function lasted at least 25 minutes. The precise
mechanism by which chelating agents such as EDTA
induce broachospasm in the canine model is unclear;
however, it probably involves mediator release.’”3%
Stimulation of parasympathetic afferent receptors are
unlikely to be involved because pretreatment with anti-

i
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cholinergic agents failed to prevent the bronchoconstric-
tor response to EDTA.3 However, EDTA-induced broa-
chospasm is attenuated by albuterol in dogs with hyper-
reactive airways.*?

"The only study to examine the airway effect of EDTA
in patients with asthma was the brief report presented
earlier of 6 subjects in whom bronchospasm developed
after inhalation of isotonic ipraropium bromide inhala-
tion solution containing 0.25 mg/mL BAC and 0.5
mg/mL EDTA.28 Subjects received an inhalation chal-
lenge with increasing concentrations of EDTA (0.25 to
10.0 mg/mL) in a double-blind fashion. As with BAC,
EDTA produced concentration-dependent bronchocon-

- striction that did not resolve spontaneously within 1 hour.
Mean EDTA PC,, FEV| was 2.4 mg/mL (range 1.2 to
12.8 mg/mL). This compares to mean BAC PCyy FEV)
of 0.3 mg/mlL (range 0.13 to 2.0 mg/mL) i the same
subjects, suggesting that EDTA is, on average, only one-
eighth as potent a bronchoconstrictor as BAC (Fig 3).

Concentrations of EDTA available in nebulizer solu-
tions vary from 0.1 to 0.5 mg/mk.. The EDTA PCy FEV,
range is 1.2 10 12.8 mg/mL (ie, nearly 10-fold greater),?2
The only study to demonstrate paradoxical bronchospasm
with EDTA in a commercial product used a relatively
weak anticholinergic bronchodilator. Furthermore, the
product was preserved with both EDTA and BAC. It is
more lLikely that BAC was responsible for the paradoxical
bronchospasm observed in these 6 of 22 subjects with
asthma 28 The effect of EDTA on the bronchodilator
response to a solution containing a B,-agonist and iprat-
ropium (product not available in the United States) has
been studied. Eighteen patients with asthma inhaled 0.31
mg/mL fenoterol and 0.13 mg/mL ipratropium bromide
with and without 0.5 mg/mE EDTA in a blinded fashion.*!
No significant difference in airway response was observed
among treatments. Although these observations are con-
trary to the broachoconstriction observed with ipratropi-
um containing EDTA and BAC, it most likely reflects the
rapid and potent bronchodilator effect of a B,-agonist
compared with ipratropium. The sum total of information
1o date on EDTA reassures us that the potential of a single
dose of EDTA to cause bronchoconstriction is minimal
with the products now available. The potential for bron-
choconstriction during multiple dosing is unknown; how-
ever, given the near 10-fold difference berween the con-

centrations of EDTA in available commercial products -

and the PC,o FEV), it is likely to be of minimal risk unless
multiple doses are administered over a short interval (eg, I
hour, as in the ED treatment of acute airway obstruction).

CONTAMINATION

Contaminated nebulizer solutions have the potential to
cause pulmonary infection in susceptible individuals.
The aerosol product is introduced directly into the lungs
in small {eg, 1 to 5 pm) droplets that partially bypass the
patural mucocilliary escalator and cough defense mecha-
nisms. Thus use of contaminated nebulizers or solutions
can deliver harmful microorganisms to the lung,

J ALLERGY CLIN IMMUNOL
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This problem was initially recognized more than 30
years ago in hospitals when large-volume multidose
dropper bottles were used to dispense nebulized sohu-
tions to several patients.*2-# Contamination of nebulizer
solutions in ambulatory patents is also well document-

" ed.4547 In oost cases, both the nebulizer reservoir and

the solution were the most frequent source of contamina-
tion. As with inpatients, most contaminated solutions
were multidose, large-volume bottles. The most common
organisms idenfified were gram-positive cocci (ie,
Staphylococcus species) thought to have low pathogenic-
ity.#6 The organisms identified in these studies suggest
transfer of organisms from the skin to the nebulizer. In
many cases the contaminated products contained BAC,
and in one study the multidose dropper with higher BAC
concentrations was more often contaminated than unit-
dose solutions with lower BAC concentrations.*® A
recent in vitro study indicated that the initial powder of
BAC used in manufacturing or €xtemporaneous com-
pounding by pharmacists is frequently contaminated
with microorganisms.*® .

Tn January 1994, albuterol sulfate inhalation solution in™
both the multidose dropper bottle and screwcap unit dose
vial manufactured by Copley Pharmaceuticals Inc was
found to be contaminated with Pseudomonas fluerescens
bacteria despite the presence of BAC in the formulation.!6
The water supply used to manufacture the solutions was
later found 1o be the contamination source. The FDA
negotiated a recall of these products and subsequently
received reports of pneumonia in patients in the ICU
caused by the same organism isolated from the Copley
products. In 1992, another manufacturer recalled its meta-
proterenol sulfate inhalation solution after the product
was found to contain Burkholderia cepacia. In 1987, two
potential human fungal pathogens (ie, Aspergillus glaucus
and Chrysosporium) were identified in another albuterol
sulfate inhalation solution before market distribution.

Clearly, the current manufacturing methods and safe-
guards against contamination (ie, addition of antimicro-
bial preservatives), have not prevented microbial conta-
mination of nonsterile inhalatior solutions. Furthermore,
many species of bacteria are resistant to currently used
preservative agents, and use of a single preservative in
the manufacture of a nonsterile inhalation solution for an
extended period could actually select for preservative-
resistant strains. These contamination problems, along
with adverse experience reports, have led the FDA to
propose a sterility requirement for all aqueous-based
inhalation solutions for nebulization.}® While this pro-
posed rule change is a step in the right direction, the pro-
posal is less than ideal because it does not mandate the
removal of preservatives or the use of unit-dose packag-
ing. This proposed FDA rule has not yet been finalized. -
When approved, all manufacturers of nonsterile solutions
for inhalation will have 1 year after the publication of the
final rule to comply with sterility requirements. 1

RECOMMENDATIONS

The less P,-selective adrenergic agonists (g, iso-
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etharine) and nonselective adrenergic bronchodilaters
(eg, isoproterenol) should oot be used in any clinical sit-
uation. They contain egough sulfite in each dose to cause
unintended bronchospasm, which could decrease the
efficacy of the bronchodilator or produce paradoxical
worsening of acute airway obstruction. Even though they

‘may be less expensive than newer agents, the risks clear-

ly outweigh any economic considerations. Racemic epi-
nephrine should not be used to treat upper airway
obstruction in an infant with coexisting reactive airway
disease. In such patients, epinephrine from the preserva-
tive-free intravenous ampule should be used in place of
racemic epinephrine.

Albuteroi, the most commonly prescribed nebulized
bronchodilator, is often administered without knowledge
or concemn of the effects of additives. Some solutions
contain additives, but some do not. Most sterile-flled
unit-dose solutions are additive free and would be appro-
priate to use in all clinjcal situations. One of these ster-
ile-filled products (manufactured by Dey Laboratories)
contains 300 pg EDTA in each 2.5 mg dose. This amount
of EDTA is one-tenth the concentration knowu to induce
bronchoconstriction. Despite the fact that we know little
about the cumuiative nature of the response to EDTA, it
seems likely that this product is safe to use when a single
dose is administered at intervals of 2 hours or more. All
nonsterile nebulized albuterol formulations contain BAC.
The multidose dropper bottle contains 50 pg (approxi-
mately 0.2 pmol) BAC in each 2.5 mg albuterol dose.
Because this amount of BAC is less than the threshoid
dose for bronchoconstriction during a single administra-
tion,?! this product is also acceptable as long as a single
dose is administered at intervals of 2 hours or longer.
However, National [nsttutes of Health (NIH) guidelines
for the treatment of asthma exacerbations in the ED rec-
ommend 2.5 to 5 mg of nebulized albuterol every 20 min-
utes for 3 doses, then 2.5 to 10 mg every 1 to 4 hours as

-“needed.*? For the multidose dropper bottle, this translates

into 300 pg BAC (approximately 1 jimol) during the first
hour. The BAC PD4g FEV, occurs over the range 0.35 to
5.5 umol ! hence some patients with acute asthma treat-
ed with nebulized albutero! from a multidose dropper
bottle in the ED would receive enough BAC to cause sig-
nificant broachoconstriction. The multidose dropper bot-
tle form of nebulized albuterol is, therefore, not appro-
priate for use in the ED, THe nonsterile, unit-dose, screw-
cap, albuterol nebulizer solution contains 300 ug
(approximately 1 pmol) BAC in each 2.5 mg dose. This
product has enough BAC in a single dose to cause sig-
nificant bronchoconstriction and should not be used for
acute therapy. In the ED, for example, if the NIH guide-
Iines are followed, this product will deliver as much as
1800 pg of BAC in the first hour.

Ipratropium, another commonly prescribed bron-
chodilator, is manufactured as a sterile-filled unit-dose
solution that contains no bronchoconstrictor additives.

~ Levalbuterol is now available as sterile-filled, unit-dose,

additive-free vials for nebulization.
Because antibacterial additives may not prevent bacte-
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rial contamination of nebulized solutons. and it is irra-
tional to give a bronchoconstrictor to patieats with bron-
chospasm, we recommend that only additive-free sterile-
filled unit-dose bronchedilator solutons be used with a
nebulizer to treat acute airway obstruction when doses
are required hourly or continuously, as in the ED or ICU.
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Printed by Gregory Davis
Electronic Mail Message

Sensitivity: COMPANY CONFIDENTIAL Date: 11-Nov-1999 02:18pm

From: Doug Sporn
SPORND
Dept: HFD-600 MPN2 286

Tel No: 301-827-5845 FAX 301-5394-0183

TO: See Below
Subject: Re: nephron

Bob,

Gary apparently did not see your message before he left work yesterday. With
respect to your question about Alpharma, we have not heard a word from them
since the NA letter issued. | suspect that, for what ever reason, they may have
lost interest in the product. If the past they have not been shy about contacting
us when ever they wanted to pursue an ANDA approval.

In the case of Nephron, you are welcome to take some more time to think about
any remaining safety concerns and discuss these with your staff or Dr. Jenkins
before reaching a final conclusion. Eventually we will need a brief memo from
you stating unequivocally that either a) you believe the product is sufficiently
safe to be submitted as an ANDA or b) it isn't safe based on the information you
have to make that determination.

| apologize if this sounds like 1 am trying to put you on the spot. It is just that |
have seen enough similar situations to believe that without that kind of clarity we
could possibly have bigger problems down the road with scientific and legal
challenges to this being a j product from other firms.

If yoﬁ would like my staff to prepare a draft of the type of memo we need for YOU
to consider, please let me know. We would be happy to do it.

Thanks,

Doug

- Gary,

| think some of our concerns are theoretic and therefore could not be addressed
given the substitutability paradigm. 1am not trying to be evasive, but this issue
raises some concerns which | believe were shared by Dr. Hendeles (to’
Nephron's chargin), but our regulatory realities are what they are. | would say
that you folks should go ahead with your



best judgement. We would be happy to provide some input on the adequacy of

labeling if you feel that would be helpful. What is going to happen with

Alpharma's NA action?

Bob

Distribution:

TO: Robert Meyer
TO: Gary Buehler
TO: John Grace

TO: Gregory Davis
TO: Parinda Jani
TO: Jim Morrison
TO: Gregory Davis
TO: Cecelia Parise
TO: William Rickman
TO: Michael Smela
TO: XIM E DETTELBACH

TO: Guiragos Poochikian

TO: Frank Holcombe
TO: Donald Hare

TO: Nasser Mahmud
TO: Paras Patel

TO: Eugene Sullivan
TO: Badrul Chowdhury
TO: vibhakar J. Shah
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Flik No.134 1104 99 15:31 _ ID: Fax: PAGE

Phone; 407-246-1389 .
Fax 407-872.0601 Nephron i
Pharmaceuticals Corp. |

Fax

To: - Mr. John Grace, Div. Labeling Spt. From: Steven F. Simmons

Fax: 301.443.3847 Date: November 4, 1999

Phone: 301‘.827.5846 Pages: 2

Re:  Labeling Proposal CC:  Mr. Greg Davis, FAX 301.554,1174

O Urgent M For Review O Please Comment [J Pieasa Reply O Please Recycle

sComments:
Mr. Grace,

This is a follow-up to our meeting on November 3, 1889, | am sending the attached labeling diagrams
per David Rosen. Please look over the attached proposed labeling for a single 0.5 mL vial of 0.5%
aibuterol suffate inhalation solution and provide us with your comments concerning this type of labeling
for an ANDA or NDA product.

Sincersly, ‘

1~

2
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Patient's Instructions For Use

Ruwad compiata instructions
carefuily bafore using.

1. Twiet open tha top of ane slbuterel
suffste inhalidion solution unit-of-use
container (Figurs 1),

2 Squeste the 30lution into the
nebulizer resarvor Hrough the
appropriats opening (Figure 2}.

3 Add 25 mb of stetile notral
saling mlution, a8 your doctor has

| dwacted.

4, Gantly swirt tha nabukzer to mix
the conterts and connect it with the
mouthgiecs oF iace mask (Figum ).
5. Cannact the nebuiizer to the
COMpIssOr,

aleyng joleingly

W G obwgg

+%6"0 ‘UO[N|OS uogejetu|

%

»

position; place the mouthpisce in
your routh (Figus &) (or put on the
face mank);, and tum on the
COMPragRor.

7. Bieathe as calmly, dsaply, and
wvenly as possible until no rore
mist i formad in the nebulizer
chamber {(about S 10 15 minutes). At
this point, the Tastment is finished. -
8. Clean the nabuiizer (see
manutectuied’s NETUCHoNS).
Pleass consult your docier  badfore ~
usa. Do not excesd rescommended Figure 4
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ANDA # and Druog Name:
Meeting Date:

Tim_e: _

Location:

Indication:

Sponsor:

Type of Meeting:

Meeting Facilitators:

Sponsor Participant Lead:

Project Manager:

FDA Participants:

Spoensor Participants:

Meeting Objective:

Fina(

Meeting Minutes

75-664, Albuterol Sulfate Inhalation Solution, 0.5%
November 3, 1999
4:30 - 5:30 PM

Conference Room B, MetroPark North IT

Relief of bronchospasm

Nephron Pharmaceuticals Corp.

Informal Conference in response to Refuse to File Letter
Gary Buehler and Gregory S. Davis

Steve Simmons

Gregory S. Davis

Robert Meyer, M.D., Division of Pulmonary and Allergy
Drug Products

Parinda Jani, Division of Pulmonary and Allergy Drug
Products

Guirag Poochikian, Office of New Drug Chemistry

Gary Buehler, Office of Generic Drugs

John Grace, Office of Generic Drugs

Mike Smela, Office of Generic Drugs

Don Hare, Office of Generic Drugs

Gregg Davis, Office of Generic Drugs

Paras Patel, Office of Generic Drugs

Kim Dettelbach, Office of Chief Counsel

Jim Morrison, Ombudsman

Steven S. Simmons, President, Nephron

J. Brian Lundberg, Director, Quality Assurance, Nephron

Leslie Hendeles, Pharm. D., Univ. of Florida, College of
- Pharmacy :

David Rosen, J.D., McDermott, Will & Emery

To discuss the safety issues raised By the Division of Pulmonary and Allergy Drug Products and
the Office of Generic Drugs regarding the submission of an abbreviated new drug application
(ANDA) for a concentrated albuterol sulfate inhalation solution, 0.5%, packaged in a unit-of-use

configuration.



Background:

Albuterol Sulfate Inhalation Solution is a relatively selective beta, ~adrenergic bronchodilator used
clinically for the relief of bronchospasm in patients 2 years of age and older with reversible
obstructive airway disease and acute attacks of bronchospasm. Nephron submitted an ANDA;
73-664, for Albuterol Sulfate Inhalation Selution, 0.5% on July 2, 1999, received by the Agency
on July 6, 1999. After a regulatory review of this application for acceptability and completeness
of filing, it was determined that this application was deficient and required the following issues
addressed before it could be considered substantially complete for review:

1. The Division of Pulmonary and Allergy Drog Products (DPADP) and the Office of
Generic Drugs had determined that there were safety concerns regarding a concentrated
product (0.5%) that is packaged for single nse but requires further dilution.

As stated in the Agency’s Refuse to File letter dated August 13, 1999, the applicant may amend
the application to include the above listed information or request in writing an informal conference
to discuss the issucs raised in the letter. The applicant has 30 days from the date of the Refuse to
File letter to amend the application or request the conference.

On September 7, 1999, the Agency received a letter from Nephron Pharmaceuticals requesting an
informal conference. On September 8, 1999, the Agency received a response from Nephron
adequately addressing the last four issues and providing an additional copy of the informal
conference request. This request for conference was administratively converted to a control
document, #99-347. The conference was then scheduled for November 3, 1999,

It is Nephron’s belief that the proposed product in the proposed container provides benefits to the
public and does not raise safety concerns. The benefits are as follows:

| The proposed product is a sterile drug product as opposed to the non-sterile multi-dose
containers currently on the market for this product.
2. The proposed product is frec of preservatives ( — T
«_—— known to cause potential allergic reactions which may pose a danger to
patients with pulmonary disorders.
3 The proposed product unit-of-use dispensing provides additional assurance against

microbial contamination as opposed to the non-sterile drug products, which have
increased bioburden with cach successive entry of the bottle by the dropper.



Agenda Item 1: Introduction and a review of the currently FDA-approved multi-dose d:rug products

Unresolved Issues:
None.

Action Items:
None.

Agenda Ttem 2: Discussion of safety concerns for multi-dose vérsu_s unit-of-use containers for
concentrated solutions

Agreements: '

OGD and the Division agree with the sponsor that a preservative-free inhalation solution may
protect public health by decreasing potential adverse events associated with preservative- induced
bronchospasm.

Unresolved Issues:

Agenda Item 3: Clinicians perspective on possible safety issues
The following issucs were addressed:
o Physicians counsel patient/caregiver on the proper technique for using nebulized products
. Pbannacist's'oounsel patient/caregiver on the proper technique for using nebulized products

e  Written patient instructions are provided with the product at the time of dispensing noting
product must be diluted prior to use )



. Instnictions are also on the product itself

« Itis standard clinical pract]ce to demonstrate the appropnale dosage and administration for
nebulized products prior to dispensing

Agl‘eements

The Division and OGD agree with all points raised except for the fourth issue, as hsted above.
The Agency disagrees that the instructions are on the product itself and has concerns that if the
overwrap is discarded, the patient instructions will be discarded as well.

Unresolved Issues:

The Agency believes that the most appropriate route for submission of this product would be a
505(b)(2) application as this route would allow for the differences in labeling to assure patient
safety and the correct use and administration. However, the Agency will entertain the re-
submission of this product as a 505(j) application if the sponsor manufactures another batch and
packages the product individually with individual labeling,

Action Hems:
The sponsor will either withdraw their application and re-submit the information to the Division as

a 505(b)(2) application or manufacture another batch, package the nebules individually and amend
their 505(j) application.

J
Prepared by: \%\ e v

_GregorﬂF_Dﬁns, Project Manager

Date: ] Z/Z ‘(‘/Ob

Y re

Concurreﬁce. IQ ! - o

/Gary Buehle‘ ?!&'Dlrenor OGD

Date: 1—]"‘1{
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Application: ANDA 75664/000 Action Goal:

Stamp: 06-JUL-1999% District Goal: 06-JUN-2000
R Regulatory Due: ' Brand Name:
. 7 nmpplicant: NEPHRON ' Estab. Name: ALBUTEROL SULFATE

4121 SOUTHWEST 34TH ST
ORLANDO, FL 328116458

Priority: " Dosage Form: (SOLUTION)
Org Code: 600 Strength: 0.5%
Application Comment: THIS PRODUCT IS A SOLUTION FOR INHALATION (on 02-MAR-2000 by
G. DAVIS (HFD-615) 301-827-5862)
FDA Contacts: M. DILLAHUNT (EFD—-613) 301-827~5848 , Project Manager
M. SMELA JR (HFD-625) 301-827-5848 , Team Leader

Generic Name:

Overall Recommendation:
Establishment: —eeee

M
DMF No: " AADA:
Responsibilities: S
Profile: CSN OAI Status: NONE
Estab. Comment:
Milestone Name Date Req. TypelInsp. Date Decision & Reason Creator
SUBMITTED TO OC 02-MAR~2000 DAVISG

Establishment: '

e ———

et e

DMF No: "
Responsibilities: o - -
Profile: CTL OAI Status: NONE

e, . —

Estab. Comment: THIS SITE WILL DO °~ ——= , ) I
. {on 02-MAR-2000 by G. DAVIS

(HFD-615) 301-827-5862)

Milestone Name Date . Reg. Typelnsp. Date Decision & Reason Creator

SUBMITTED TC OC 02~-MAR-2000 ) DAVISG

Establishment: 1054871
NEPHRON PHARMACEUTICALS CORP

4121 SOUTHWEST 34TH ST
ORLANDO, FL 328116458

DMF No: ARDA:

Responsibilities: FINISHED DOSAGE MANUFACTURER

Profile: LIQ : OAT Status: NONE

Estab. Comment:

Milestone Name Date Req. TypelInsp. Date Decision & Reason Creator
SUBMITTED TO OC 02-MAR-2000 ' DAVISG

Establishment: ————
_——"-'——-‘_—.-‘_‘-—-l‘—-
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Page 2 of

DMF No:
Responsibilities:

AADA:

Profile: CTL OAI Status: NONE

Estab. Comment: THIS SITE WILL DO =~~~

- —=s  02-MAR-2000 by G.
DAVIS (HFD-615) 301-827-5862)

Milestone Name Date Req. TypeInsp. Date Decision & Reason Creator.

SUBMITTED TO OC 02-MAR-2000 DAVISG
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REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

ANDA Number: 75-664

Date of Submission. February 16, 2000

Applicant's Name: Nephron Pharmaceuticals Corporation

Established Name:  Albuterol Sulfate Sterile Solution for Inhalation by Nebulizer, 0.5% (2.5 mg/0.5 mL)

Labeling Deficiencies:

1.

CONTAINER — Unit-of-Use Plastic Vial (0.5 mL)

Satisfactory in draft

. CARTON - Box of 30 Unit-of Use Vials

Back Panel:'
a. Patient Instructions For Use-

include the entire directions for step # 6 on your labels.

FOIL FOUCH

See comment 2.(b.) under CARTON above.

. INSERT:

a. General Comments:
Due to changes in the approved labeling of the reference listed drug;[PrdvenﬁI Solution for Inhalation
0.5%: approved March 13, 2000] revise your package insert labeling accordingly.
(Please refer to the enclosed March 13, 2000 approval letter and labeling.}
b. PATIENTS INSTRUCTIONS FOR USE section:
i. Firstsentence: revise to read as follows:
Note: The Albuterol Sulfate Inhalation Solution is concentrated and must be...
i. Comment# 8: Revise to include the following -
..nebulizer (see manufacturer’s instructions). Faiture to clean the nebulizer in accordance with

the manufacturer’s instructions could lead to bacterial contamination of the nebulizer, and
possible infection. o~



ii. Replace the statement’ — With the following:

Mixing Compatibility: The safety and effectiveness of Albuterol sulfate solution for inhalation have
not been determined when one or more drugs are mixed with itin a nebulizer.. ™

Please revise your labels and labeling, as instructed above, and submit in final print or draft if you prefer.

Prior to approval, it may be necessary to further revise your labeling subsequent fo approved changes for
the reference listed drug. We suggest that you routinely monitor the following website for any approved
changes-hitp/iwww.fda.govicder/ogd/ridAabeling_review_branch.htmi

To facilitate review of your next submission, and in accordance with 21 CFR 314.94(a)(8)(iv), ptease provide

a side-by-side comparison of your proposed labeling with your last submission with all differences
annotated and explained.

Wm. Peter Rickman

Acting Director

Division of Labeling and Program Support
Office of Generic Drugs

Center for Drug Evaluation and Research

ENCLOSURE: A copy of the most recently approved labeling of the reference listed drug; Proventi
Inhalation Solution, 0.5%; approved March 13, 2000.



REVIEW OF PROFESSIONAL LABELING CHECKLIST

Applicant’s Established Name

Yes

No

N.A.

Ditferent name than on acceptance to file letter?

Is this product a USP item? If so, USP supplement in which verification was assured.
usp 24

Is this name different than that used in the Orange Book?

If not USP, has the product name been proposed in the PF?

Error Prevention Analysis

PROPRIETARY NAME

Has the firm proposed a proprietary name? If yes, complete this subsection.

Do you find the name abjectionable? List reasons in FTR, if so. Consider: Misleading? Sounds or looks
like another name? USAN stem present? Prefix or Suffix present? :

Has the name been forwarded to the Labeling and Nomenclature Committee? If so, what were the
recommendations? If the name was unacceptable, has the firm been notified?

PACKAGING -See applicant's packaging configuration in FTR

is this a new packaging configuration, never beer approved by an ANDA or NDA for this drug product? if
yes, describe in FTR. ( Individual 2.5 mg/0.5mL unit-of-use containers packaged in cartons of 30
for concentrated albuterol 0.5%)

s this package size mismatched with the recommended dosage? If yes, the Poison Prevention Act may
require a CRC, [see FTR]

Does the package proposed have any safety and/or regulatory concens? There were Some CONCerns
however, after meetings between Nephron Pharmaceutical and OGD they have been resolved.

If IV product packaged in syringe, could there be adverse patient outcome if given by direct IV injection?

Conflict between the DOSAGE AND ADMINISTRATION and INDICATIONS sections and the packaging
configuration?

Is the strength and/or concentration of the product unsupported by the insert labeling?

is the color of the container (L.e. the color of the cap of a mydriatic ophthalmib) or cap incorrect?

individual cartons required? issues for FTR: " Innovator individually cartoned? Light sensitive product
which might require carfoning? Must the package insert accompany the product?

Are there any cther safety concems?

LABELING

s the name of the drug unclear in print or lacking in prominence? (Name should be the most prominent
information on the label).

Has applicant failed to clearly differentiate multiple product strengths?

Is the corporate logo larger than 1/3 container label? {No regulation - see ASHP guideiines)

Does RLD make special differentiation for this label? (i.e., Pediatric strength vs Adult, Oral Solution vs
Concentrate, Waming Statements that might be in red for the NDA)

is the Manufactured by/Distributor statement incorrect or falsely inconsistent between fabels and (abelfing?
1s "Jointly Manufactured by...", statement needed?




Failure to describe solid oral dosage form identifying markings in HOW SUPPLIED? X

Has the firm failed to adequately support compatibility or stability claims which appear in the insert X .
iabeling? Note: Chemist should confirm the data has been adequately supported.

Scoring: Describe scoring configuration of RLD and applicant (p. #} in the FTR

Is the scoring configuration differert than the RLD? : x

Has the firm failed to describe the scoring in the HOW SUPPLIED section? X

Inactive Ingredients: (FTR: List p. # in application where inactives are listed)

Does the product contain alcohol? If so, has the accuracy of the statement been confimed?

Do any of the inactives differ in concentration for this route of administration?

Any adverse effects anticipated from inactives (i.e., benzyi alcchof in neonates)?

Is there a discrepancy in inactives between DESCRIPTION and the composition statement?

Has the term "other ingredients” been used to protect a tradé secret? If so, is claim supported?

o X o [xX [ | X | X

Failure to list the coloring agents if the composition statement lists e.g., Opacode, Opaspray?

>

Failure to list gelatin, coloring agents, antimicrobials for capsules in DESCRIPTION?

Failure to list dyes in imprinting inks? {Coloring agents e.g., iron oxides need not be listed) X

USP Issues: (FTR: List USP/NDA/ANDA dispensing/storage recommendations)

Do container recommendations fail to meet or exceed USP/NDA recommendations? If se, are the X
recommendations supperted and is the difference acceptable?]

Deoes USP have labeling recommendations? If any, does ANDA mest them? X

Is the product light sensitive? If so, is NDA and/or ANDA in a fight resistant container? X

Failure of DESCRIPTION to meet USP Description and Solubility information? If so, USP information X
should be used. However, only include solvents appearing in.innovator fabeling.

Bioequivalence Issues: (Compare bioequivalency vaiues: insert to study. List Cmax, Tmax, T 1/2 and
date study acceptable}

. Insert tabeling references a food effect or a no-effect? If so, was a food study done? X

Has CLINICAL PHARMACOLOGY been modified? If so, briefly detall whereAvhy. : X

Patent/Exclusivity lssues: FTR: Check the Orange Book edition or cumutative supplement for X
verification of the latest Patent or Exclusivity. List expiration date for all patents, exclusivities, etc. or if
none, please state.

FOR THE RECORD:

1. Review was NOT based on the labeling of the most recently approved labeling for the reference listed
drug ;Proventil Solution for Inhalation 0.5%; approved March 13, 2000; 19-243/5-014. We will send a
copy of th|s insert for the firm to utilize.

2. Patent/ Exclusivities:
The patent that exist for this drug product has expired. The firm is filing paragraph I
(see section 3.1 in volume A2.1)

3. Storage/Dispensing Conditions:
NDA:  Store between 2° - 25°C(36° - 77°F).

ANDA: Same as RLD



4. Product Line: _
The innovator markets their 0.5% strength Albuterol Solution for Inhalation product in 20 mL glass
amber bottles containing a calibrated dropper.

The applicant proposes to market their product in plastic, sterile unit-of-use vials of 0.5 mL (2.5
mg/0.5mL) individually packed in a foil package available in cartons of 30 units.

5. Inactive Ingredients:
The listing of inactive ingredients in the DESCRIPTION section of the package insert appears to be
consistent with the listing of inactive ingredients found in the statement of compeonents and composition
appearing on page 148 Vol. 1.1..

6. Note that the firm relocated the statements “DILUTE BEFORE USE” and “ FOR ORAL
INHALATION ONLY” to the front panel of the CARTON and is on the front panel of the POUCH. {
feel that this was a good idea to alleviate some safety concerns. '

Also Note that the firm did NOT include the paragraph'
ﬂw = 2

e i i L LSO

I S e e e

N

g

Date of Review: 7/12/00 Date of Submi: (Tlon 2/16/00

Primary Reviewer: Jim Barh\

Team Leader: John Grf, , %\ Date:

L

cc:
ANDA: 75-664
DUP/DIVISION FILE
HFD-613/JBarlow/JGrace (no cc)
VFIRMSNZWEPHRONWLTRS&AREWV75664NA1.L
Review



03-0OCT-2000 FD A CDER EES Page 1 of
ESTABLISHMENT EVALUATION REQUEST
SUMMARY REPORT

Application: ~ ANDA 75664/000 Priority: Org Code: 600
Stamp: 06-JUL-1999 Regulatory Due: " Action Goal: .District Goal: 06-JUN-2000
Applicant: NEPHRON Brand Name: .

4121 SOUTHWEST 34TH ST Established Name: ALBUTEROL SULFATE

ORLANDO, FL 328116458 Generic Name:

: Dosage Form: SOL (SOLUTION)
Strength: 0.5%
FDA Contacts; M. DILLAHUNT (HFD-613) 301-827-5848 , Project Manager
M. SMELA JR (HED-625) 301-827-5848 , Team Leader

Overall Recommendation:
Establishment; ————=— DMF No: «———

e AADA No:
Profile: CSN QAT Status: NONE Responsibilities-
Last Milestone: QC RECOMMENDATION T T ——
Milestone Date: 02-MAR-2000
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
Establishment; ™= DMF No:

— AADA No:
Profile: CTL OAI Status: NONE Responsibilities: 7
Last Milestone: OC RECOMMENDATION ot
Milestone Date: 02-MAR-2000
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
Establishment: 1054871 DMF No:

NEPHRON PHARMACEUTICALS COl AADA No:

4121 SOUTHWEST 34TH ST

ORLANDO, FL. 328116458
Profile: LIQ OAI Status: NONE Responsibilities: FINISHED DOSAGE
Last Milestone: ASSIGNED INSPECTION TO IB MANUFACTURER
Milestone Date:  30-JUN-2000




U3-UUL-2U00 FDA CLUEBEK BB rage ra L
ESTABLISHMENT EVALUATION REQUEST

SUMMARY REPORT

Establishment: A DMF No:

. = AADA No:

Profile: CTL OAI Status: NONE Responsibilitics:

Last Milestone: OC RECOMMENDATION !

Milestone Date: 02-MAR-2000

Decision: ACCEPTABLE

Reason; BASED ON PROFILE _

APPEARS THIS WAY

ON ORIGINAL
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Memorandum of Telephone Conference
February 14, 2001

Representing Nephron Pharmaceuticals:
Steven F. Simmons, President
J. Brian Lundberg, Director, QA
David Rosen, R. Ph., I.D. McDermott, Will & Emery
FDA Participants:
Gary Buehler, Acting Director, OGD
Andrea High, Ph.D., Team Leader, Microbiology
Rita Hassall, OGD :
Purpose:
The conference was held in lieu of a meeting as requested by the firm in a letter dated

January 12, 2001 (Control 01-026). The request was to discuss microbiology deficiencies
identified in the ANDA 75-664, Albuterol Sulfate Inhalation Solution, 0.5%.

Note: The firm had planned to have a ; : e

’ -~ participate in the meeting. It was
pointed out that = e had been a reviewer of another, related Nephron
application referenced in their communication when he was with the agency.
Because of this, it was requested he not participate in the conference. The firm
ana —""" _readily complied with the request.

Discussion:

Mr. Simmons began the discussion with a summary of the application and the
deficiencies identified. He noted changes that had been made in their process based on
findings related to an application for another product. They requested the agency’s view
point on the current situation.

Dr. High provided the following responses to the firm:

e The current expectations for inhalation solutions applications are different than they

-

IS ,w‘*ﬁ”w"‘_‘—’"”I"',—w’v.\swn poa o e T SR I P vl T W B B e -



. - .- - . - - - . "
. . ==

o Itis important that the firm understand the sterility assurance expectations for
“applications currently under review or to be submitted. In addition, at the time the
final rule on the sterility of inhalation solutions goes into effect, approved
applications will have to have validated methods to demonstrate the firm can
manufacture sterile products.
s Each product must stand on its own. Therefore data from other products may not be

considered in applications for different products. Processes can’t be assumed to carry -

over through all product lines. The validation may be applied to other concentrations
of the same products, however.

The firm will submit a protocol for the challenge test and will fully respond to the minor
amendment. '

N ‘cl\

e T

Rita R. Haska‘ﬂ'

q:\firms-nz\nephron\01-026

Drafted: R. Hassall 2/14/01
Edited per A. High 2/14/01
Concur: G. Buehler 2/15/01

ce: ANDA 75-664
A. High



REVIEW OF PROFESSIONAL LABELING.
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

ANDA Number: 75-664
Date of Submission: March 29, 2001
Applicant's Name: Nephron Pharmaceuticals Corporation

Established Name:  Albuterol Sulfate Sterile Solution for Inhalation by Nebulizer, 0.5% (2.5 mg/0.5 mL)

Labeling Deficiencies:
1. CONTAINER - Unit-of-Use Plastic Vial (0.5 ml.)
Satisfactory in draft as of the February 16, 2000 submission

2. CARTON — Box of 30 Unit-of Use Vials
Satisfactory in draft as of the March 29, 2001 submission

3. FOIL POUCH
Satisfactory in draft as of the March 29, 2001 submission

4. INSERT:
PATIENTS INSTRUCTIONS FOR USE section:

Replace the statement’ i i At e With the following:

Mixing Compatibility: The safety and effectiveness of Albuterol sulfate solution for inhalation have not
been determined when one or more drugs are mixed with it in a nebulizer. Check with your physician
before mixing any medications in your nebulizer.

Please revise your labels and labeling, as instructed above, and submit 12 copies of final print.

Prior to approval, it may be necessary to further revise your labeling subsequent to approved changes for
the reference listed drug. We suggest that you routinely monitor the following website for any approved
changes—http:l/www.fda.gov/cderlogdlrldﬂabe!ing_review_branch.htmi

To facilitate review of your next submission, and in accordance with 21 CFR 314.94(a)(8)(iv), please provide
a side-by-side comparison of your proposed labeling with your last submission with all differences

annotated and explained.
) . g / V4
\ \
m. Peter Rickman O

Acting Director

Division of Labeling and Program Support
Office of Generic Drugs

Center for Drug Evaluation and Research



REVIEW OF PROFESSIONAL LABELING CHECKLIST

Is "Jointly Manufactured by...", statement needed?

Applicant's Established Name Yes No N.A.

Different name than on acceptance to file letter? X
Is this product a USP item? If so, USF supplement in which verification was assured. X
usp 24
is this name different than that used in the Orange Book? X
If not USP, has the product name been proposed in the PF? X

Error Prevention Analysis
PROPRIETARY NAME
Has the firm proposed a proprietary name? If yes, complete this subsection. X
Do you find the name objectionable? List reasons in FTR, if s0. Consider; Misleading? Sounds or looks X
like another name? USAN stem present? Prefix or-Suffix present?
Has the name been forwarded to the Labeling and Nemenclature Committee? If so, what were the X
recommendations? f the name was unacceptable, has the firm been notified?
PACKAGING -See applicant's packaging configuration in FTR
is this a new packaging configuration, never been approved by an ANDA or NDA for this drug product? If | x
yes, describe in FTR. { Individual 2.5 mg/0.5mL unit-of-use containers packaged in cartons of 30
for concentrated ailbuterol 0.5%})
Is this package size mismalched with the recommended dosage? 1f yes, the Poison Prevention Act may X
require a CRC. [see FTR]
Does the package proposed have any safety and/or regulatory concems? There were some CONCerns X
however, after meetings between Nephron Pharmaceutical and OGD they have been resolved.
if IV product packaged in syringe, could there be adverse patient outcome: if given by direct IV injection? X
Confiict between the DOSAGE AND ADMINISTRATION and INDICATIONS sections and the packaging X
configuration?
Is the strength and/or concentration of the product unsupported by the insert labeling? X
Is the color of the container {i.e. the color of the cap of a mydriatic ophthalmic) or cap incorrect? X
Individual cartons required? Issues for FTR: Innovator individually cartoned? Light sensitive product X
which might require cartoning? Must the package insert accompany the product?
Are there any other safety concerns? X
LABELING
Is the name of the drug unclear in print or lacking in prominence? (Name should be the most prominent X
information on the label).
Has applicant failed to clearly differentiate multiple product strengths? x
Is the corporate logo larger than 1/3 container label? (No regulation - see ASHP guidelines) X
Does RLD make speciat differentiation for this iabel? (i.e., Pediatric strength vs Adult; Oral Solution vs X
Concentrate, Waming Statements that might be in red for the NDA)
s the Manufactured by/Distributor statement incorrect or faisely inconsistent between labels and labeling? X




Failure to describe solid oral dosage form identifying markings in HOW SUPPLIED? X

Has the firm failed to adequately support compatibility or stability claims which appear in the insert X
labefing? Note: Chemist should confirm the data has been adequately supported.

Scoring: Describe scoring configuration of RLD and applicant (p. #) in the FTR

Is the scoring configuration different than the RLD? X

Has the firm failed to describe the scaring in the HOW SUPPLIED section? X

Inactive Ingredients: (FTR: List p. # in appfication where inactives are listed)

Does the product contain alcohol? If so, has the accuracy of the statement been confirmed?

Do any of the inactives differ in concentration for this route of administration?

Any adverse effects anticipated from inactives (l.e., benzyl alcohol in neonates)?

Is there a discrepancy in inactives between DESCRIPTION and the composition statement?

Has the term "cther ingredients” been used to protect a trade secret? If so, is claim supported?

Failure 1o list the coloring agents if the composition statement lists e.g., Opacode, Opaspray?

Failure to list gelatin, coloring agents, antimicrobials for capsules in DESCRIPTION?

> olx o Ix | X X [X | XX

Failure to list dyes in imprinting inks? {Colering agents e.g., iron oxides need not be listed)

USP Issues: {FTR: List USP/NDA/ANDA dispensing/storage recommendations)

Do container recommendations fail to meet or exceed USP/NDA recommendations? If so, are the X
recommendations supported and is the difference acceptable?[

Does USP have labeling recommendations? If any, does ANDA meet them? : X

Is the product light sensitive? If so, is NDA and/or ANDA in a light resistant container? X

Failure of DESCRIPTION to meet USP Description and Solubility information? If so, USP information X
should be used. However, only include soivents appearing in innovator labeling. ‘

Bioequivalence Issues: (Compare bicequivalency values: insert to study. List Cmax, Tmax, T 1/2 and
date study acceptable)

Insert labeling references a food effect or a no-effect? if so, was a food study done? X

Has CLINICAL PHARMACOLOGY been modified? If so, briefly detail where/why. X

Patent/Exclusivity Issues: FTR: Check the Orange Book edition or cumutative supplement for X
verification of the latest Patent or Exclusivity. List expiration date for all patents, exclusivities, etc. or if
none, please state.

FOR THE RECORD:
1. Review was based pn the labeling of the most recently approved labeling for the reference
listed drug ;Proventil Solytign for Inhalation 0.5%; approved March 13, 2000; 19-243/S-014.

2. PatenV/ Exclusiviies: '
The patent that exist for this drug product has expired. The firm is filing paragraph Il
(see section 3.1 in volume A.2.1.)

3. Storage/Dispensing Conditions:
NDA: Store between 2° - 25°C(36° - 77°F).

ANDA: SameasRLD



4. Product Line”
The innovator markets their 0.5% strength Albuterol Solution for Inhalation product in 20 mk glass
amber bottles containing a calibrated dropper.

The applicant proposes to market their product in plastic, sterile unit-of-use vials of 0.5 mL (2.5
mg/0.5mL) individually packed in a foil package available in cartons of 30 units.

5. Inactive Ingredients:
The listing of inactive ingredients in the DESCRIPTION section of the package insert appears to be
consistent with the listing of inactive ingredients found in the statement of components and composition
appearing on page 148 Vol. 1.1.

6. Note that the finm refocated the statements “DILUTE BEFORE USE” and “ FOR ORAL
INHALATION ONLY” to the front panel of the CARTON and is on the front panel of the POUCH. |
feel that this was a good idea to alleviate some safety concerns.

Also Note that the firm did NOT include the paragraph® -~

i T I e e i e ST
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Date of Review: 4/13/01 Date of Submission: 3/29/01
Primary Reviewer: Jim Barlow Da?e: “ \}\ 5

Team Leader. John Grgce Date:

%\ ‘f/ / 7//6‘00 /
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ce:
ANDA: 75-664
DUP/DIVISION FILE
HFD-613/JBarlow/JGrace (no cc)
VAFIRMSNZANEPHRONWL TRS&REW75664na2.l
Review
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FAX | pharmaceuticais
. corporation

4121 SW 34™ Street, Orlando, Florda, 32811

Date - Atarf / {7 200/
Number of pagés including cover sheet

To From:

S/\n/p}/ Ly ean ﬂ»rl'cr«\ Zuw\f’/é“r'm_
FH/J J‘}GJ(’ -.(.'M-MT»L[‘]_

Phone . Phone 407-248-1389
Fa’ﬁpmn{ 20 1) ST L - loqé Fax Phene  407-872-0001
olfo
REMARKS:
O uUrgemt 1 Foryourreview [T Reply ASAP 1 Please comment
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NOTICE OF CONFIDENTIALITY

Infarmation contained in this facaimite trsnamital fs privieged and confidentlal information of NEPHRON PHARMACEUTICALS CORPORATION
:ndis‘hmdadnhlyrwmamuruﬂr-clplmtlmdahun. It you are nekthar the Intsndad recipient nor the empiayes or agent responadle for -
deﬂw\r\gm!ahc:lmiennnmi!tnltuNﬂandodrodpm_youanhwnbyneﬂﬂadthatwdmﬂn.co?ﬁng,dwmﬁmuwmdmm
In reilanca of the contsnis of this rensmital ts atrtctly prohibhed, If you have heaect this Ietecopy In orTof, pheass immadiately notify us by tekephona
{(1-407-248-1389) 1o gange for retun of the document to us.

4 NUMBER OF VOLUMES SUBMITTED: 1 Archive Copy, containing 1 volumes
1 Review Copy, containing 1 volumes
1 Fiatd Submission Copy, containing 1 volumes,
{submitted to the Orlando District)

5. THIRD COPY CERTIFICATION STATEMENT: We certify that the third (field) copy of this
Abbreviated New Drug Application contains a true copy of all sections, both administrative
and technical and has been sent directly o the Orlando District Office.

6. Rx/OTC DRUG STATEMENT; This application is for the production of a prescription drug
product (Rx).

——————————s ——

4121 3Hh Srest Orlando, FL 32810 1407} 246-1389
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ANDA — Albuterol Sulfate Inhalation Solution, 0.5%
Page 2

7. FACILITY PERSONNEL: The follawing Nephron Pharmaceuticals Corporation -
personnel are available to answer questions conceming this submission:

Administration: Steven F. Simmons, President
Quality Assurance: J. Brian Lundberg, Director of Quality Assurance
Quality Control: Angel Pérez, Manager - Quality Control, Chemistry
Karen Pendieton, Manager - Quality Control, Micrabioiogy
Production: Raul Lugo, Manager - Production

8 CONSULTANTS: The following consultants are autharized to act on behalf of
Nephron Pharmaceuticals Corporation concerning this ANDA, in the following

capacities:

Qutside Caunsel David L. Rosen, R.Ph., J.D.
Attorney at Law
McDermott, Will & Emery
600 13" St, NW.
Washington, DC  20005-3096
£202) 756-8075

t""‘—h"_”

We appreciate the agency's expedient review of our application, and look forward to an
early reply.

Sincerely,

NEPHRON PHARMACEUTICALS CORP.

Steven F. Simmons
President
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Exoraton Data. Aprd 30 2000
FOOD AND DRUG ADMINISTRATION | See OM Statement on last page
APPLICATION TO MARKET A NEW DRUG, BIOLOGIC, OR FOR FOA USE OMLY
AN
: ANTIBIOTIC DRUG FOR HUMAN USE APPLICATION NUMBER
— (Title 21, Code of Federal Regulations, 314 & 6071) 75-664

APPLICATION INFORMATION
NAME OF APPLICANT DATE OF SUBMISSION

APR 17 2001

Nephron Pharmaceuticals Corporation

TELEPHONE KRQ (Include Ared Code) FACSIMILE (FAX) Humber (Inchide Area Code)
{407} 246-1389 {407) 872-0001
APPLICANT ADDRESS (Number, Strest. Clty. State and Zip Code or Mail Codp). AUTHORIZED U.S. AGENT NAME & ADDRESS (Numbes, Street, State, and Zip

Cods lelophone & FAX numpern IF APPLICABLE

4121 34th Street
Orlando, FL 32811-6458

PRODUCT DESCRIPTION
NEW DRUG OR ANTIBIOTIC APPLICATION NUMBER, OR BIOLOGICS LICENSE AFPLICATION NUMBER (if previously isau2d}

ESTAELISHED NAME {a.g. Froper name USPAISAN name) PROPRIETARY NAME ftrade name) IF ANY
Albuterol Suifate
CHEMICAL / BIQCHEMICAL NAME (f any) COBRE NAME (if any)
e e+ - (11-[(tart-Butylamino)methyl]-d-hydroxy-m—xylene—«:-a‘-diol
i sulfate (2:1) (salt) .
DOSAGE FORM STRENGTHS, ROUTE OF ADMINISTRATION
Sterile Solution for inhalation by Nebulizer 0.5% (2.5 mg/0.5 mL) Inhalation

PROPOSED iNDICATIONS FOR USE

For relief of bronchospasm in patients with reversible obstructive airway disease and acute attacks of
bronchospasm.

APPLICATION INFORMATION

APPLICATION fYPE

fCneck one) O NEW DRUG APPUICATION (21 CFR 314.50) [ ABBREVIATED APPLICATION (ANDA, AADA 21 CFR 314 84)
. [0 810L0GIC APPLIGATION (2t CFR pan 641)

IF AM NDA, IRENTIFY THE APPROPRIATE TYPE 1 sos B} {1) O sos by {2y O sor
IF AN ANDA, GR AADA, IDENTIFY THE REFERENCE LISTED DRUG PRODUCT THAT IS THE BASIS FOR THE SUBMISSION
Name of Drug Heiaer of Approved Applicalion
Ventolin (albuterol sulfate USP} inhalation Glaxo Corporation
solution 0.5%
TYPE OF
SUBMISSION O oriGINAL APPLICATION AN AMENDMENT TQ A FENDING £ aesuBmISSiON
(check ong) APPLICATION

[ paesusmssion _ O nonieication [ £STAR ISHMERT DESLRIPTION SUPPLEMENT

[0 surac SUPPLEMENT O errcacy O wameun - O] CHEMISTRY MANUF AC TURING AND CONTROLS SUPPIEMENT
SUFPLEMENT SUPPLEMENE '

REASON FOR SUBMISSION
Telephonic Amendment for Chemistry Review
PROPOSED MARKETING STATUS (Check One) PRESCRIFTION PROCUCT (R O ovER THE COUNYER PRODUCT (OTC)
NUMBER OF VOLUMES SUBMITYED 1 THIS APPLICATION IS [&] papeER {3 PAFER AND ELECTRONIG

ESTABLISHMENT INFORMATION

Prowice lacalions of all manufactuning, packaqing and conrol ajes for drug subslance and drug producl (continualion shaets may be used if necassary) Enc}udz name.
aadress, contact. telephone number, registration number (CFN), DMF number, and manufaciuning steps andfor type of lesting (e.9. Final dosage form, Stability testing)
conductad at the 3ite. Please indicate whether the site is ready for inspection of If not, when it will be feady

Reter 1o aftached sheet for complote listing

Cross References (11t relatad License Application, |ND&, NDAs, PMas, 510(k}s, IDEs, BMFs, and DMFe raferancad in the current

applicatian) .
N DA 1 9'269 Glalo Inc. DMF e el . . AN DA = e T T R i e e Mw.,—’»_’
DMF DMF  esomammminnscn

FORM FDA 356h (4/97)



FILE Mo.740 04-18 *O1 07:35  [D:MEPHROM_PHARM. FEX 4078720001 PAGE

This application contans the following itema: (Check all that apply)

. Ingex

Labeling {check one) 0 Draft Labeling O Final Prinled Labeling

1
2
3. Summary {21 CFR 314.50{c))
4

. Chemistry Section

a. Chemistry, manufacturing, and cantral information (e:g. 21 CFR 314.50(d){1)}

b. Samples (21 CFR 314.50 (e){1}, 21 CFR 801.2 (a)) (Submit only upan FDA's request)

¢ Methods Validation Packaga (21 CFR 314 50(e)(2}(i))

. Nonclinical pharmacology and toxicology section (21 CFR 314.50(d}2))

. Human pharmacokinetics and bioavailability saction (21 CFR 314 50(d}(3)} .

. Clinicat data section (21 CFR 314.50(d)(5))

5
6
7. Climcai Micrebiology (21 CFR 314.50(d)(4))
8
9

. Safety update report {21 CFR 314.50 (d)(5){vi}{b))

10. Statistical section {21 CFR 314.50(a}(8))

11. Case report tabulations (21 CFR 314.50(0( 1)}

12. Case reports forms (21 CFR 314,50(f}(1))

13. Patent information on any palent which claims the drug (21 U S.C 355(b) or ()

14 A patent cerification with respect 16 any patent which claims the drug (21 U'S €. 355(b)(2) or (j)(2){A)

15 Estabhishment description (21 CFR Part 600, i agplicable)

16 Debarment certification

x 17 Fiald copy cedification

18. User Fee Cover Sheet (Form FDA 3197)

= 19. OTHER (Specify; Telephonic Amendment per Chemistry

CERTIFICATION

| agree to update this application with new safety infarmation about the deug thet may reasonably affect the statement of

7 rindicatons, warnings, precaulions, of adverse reactions in the draft labeling. | agree ta submit these safety update reparts as provided for by
" ion or as requestad by FDA. If this application is approved, | agree to comply with alf applicable laws and regulations that apply to
" red applications, including, but ot limited to the following:

Good manufacturing practice regulations in 21 CFR 210 and 211, 606, and/or 820.

Bolegical establishment standards in 21 CFR Pant 600.

Labeling regulations in 21 CFR 201, 606, 610 and/for 809.

In the case of a prascription drug product, preseription drug advertising regulations in 21 CFR 202.

Regulations on making changes in appiication in 21 CFR 314.70, 314.71, 314.72, 31497, 314.99, and 601.12.

Reguiations on reports in 21 CFR 314.80 and 314.81, 500 80 andg 600.81.

Local, state and Federal enviranmantal impact laws.

1f this apphcahon applies to @ drug product that FDA has proposed for schaduling under the controlled substances Act | agree not to market

the product until the drug enforcement administration makes 2 final acheduling decision.

The data and information in thig submission have been reviewed and are certified (o be Lrue and accurate.

Warning: a willfuity falselaﬁler)\em is a criminal offense, U.S. Code, title 18, section 1001.

Nonewn -

SIGNATU, -FESPON WF’(CML OR AGENT TYPED NAME AND TITLE DATE

- President

Steven F, Simmons : APR 1 7 2001

Public repomwrden for this collection of information is estimated to average 30 hours per response, including the time for reviewing
instructions séarching exising data sources, gathering and maintaining the data neaded, and completing and reviewing the collection of
information. Send comments regarding 1his burdan estimate or any olher aspect of this callection of informatian, including suggestions for reducing
thus burden lo:

DHHS, Reports Clearance Officar An agency may not conduct or spensor. and a
Paperwork Reduction Project {0310-) person is nol reguired to respond to |, a collection
Hubert H. Humphrey Building, Reom 531-H of information unless it displays a currently valid
200 independance Avenue, SW. OMB control number.

Washington, DC 20201

Please DO NOT RETURN this form 10 this address

FORM FDA 356 (4/97})

4, B
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REFERENCE: Telephonic Amendment ltems

1. Attached, please find a copy of the revised In-Process Product Specification
Form and Finished Product Specification Form for the proposed drug product.
The specification forms have been modified to include the qualitative
identification test for ——— as requested. The test will be that specified in USP
<191> ——

2 Nephron confirms that the foil film identified as nanufactured by
———— . willbeusedasa« ——— = urthe

>

proposed drug product,

~ APPEARS THIS WAY
ON ORIGINAL
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RECORD OF TELEPHONE CONVERSATION

Information for two issues were _ DATE 4/17/01
requested.
1. Revise the drug product release ANDA NUMBER

specifications to include testing 75-664

for ~——=—-% per USP <191>.
IND NUMEER

2. Confirm that the drug product
foil pouch material used for TELECON
commercial batches is _

INITIATED BY
The applicant agreed to provide the

information by a telephone amendment SPONSOR
with a copy to Shirley Brown's
attention. X FDA

PRODUCT NAME

Albuterol Sulfate
Inhalation
Solution, 0.5%

FIRM NAME

Nephron
Pharmaceutical

Corp.

NAME AND TITLE OF
PERSONS WITH WHOM
CONVERSATION WAS
HELD

Steven Simmons,
P ident
APPEARS THIS WAY residen

ON OR‘GlNAL Brian Lundberg,

QA Director

TELEPHONE NUMBER

(407) 246-1389
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Smela Jr, Michael

. Trom: : Smela Jr, Michael
oont _ Tuesday, April 24, 2001 11:16 AM
P Dillahunt, Michelle
Cc: Brown, Shirley S
Subject: ‘ 75664

| am closing this. Micrb and Labeling reviews are pending. Please add to-approval matrix.

Mike

APPEARS THIS WAY
ON ORIGINAL
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REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT

LABELING REVIEW BRANCH
ANDA Number: 75-664
Date of Submission:  April 30, 2001 ,
Applicant's Name: Nephron Pharmaceuticals Corporation

Established Name:  Albuterol Sulfate Sterile Solution for Inhalation by Nebulizer, 0.5% (2.5 mg/0.5 mL)

Labeling Deficiencies:
1. CONTAINER — Unit-of-Use Plastic Vial (0.5 mL)
Satisfactoty in draft as of the February 16, 2000 submission

2. CARTON — Box of 30 Unit-of Use Vials
Satisfactory in draft as of the March 29, 2001 submission

3. FOIL POUCH
Satisfactory in final print as of the April 30, 2001 submission

4. INSERT:
Satisfactory in final print as of the April 30, 2001 submission

Please prepare and submit 12 copies of final print for your CONTAINER and CARTON labels.

Prior to approval, it may be necessary to further revise your labeling subsequent to approved changes for
the reference listed drug. We suggest that you routinely monitor the following website for any approved
changes-‘http:llwww.fda.govlcderlogdlrldflabeling_review__branch_html ’

ARV
-

34 I
W er Rickman 0

Ac¥ngDirector

Division of Labeling and Program Support
Office of Generic Drugs

Center for Drug Evaluation and Research




REVIEW OF PROFESSIONAL LABELING. CHECKLIST

Is "Jointly Manufactured by...", statement needed?

Applicant’s Established Name Yes No N.A.

Different name than on acceptance to file letter? X
is this product a USP item? If 50, USP supplement in which verification was assured. X
USP 24
ts this name different than that used in the Orange Book? X
if not USP, has the product name been proposed in the PF? X

Error Prevention Analysis
PROPRIETARY NAME
Has the firm proposed a proprietary name? If yes, compiete this subsection. X
Do you find the name objectionable? List reasons in FTR, if so. Consider: Misleading? Sounds or looks X
fike another name? USAN stem present? Prefix or Suffix present?
Has the name been forwarded to the Labeling and Nomenclature Committee? If so, what were the . X
recommendations? If the name was unacceptable, has the firm been notified?
PACKAGING -See applicant's packaging configuration in FTR
Is this a new packaging configuration, never been approved by an ANDA of NDA for this drug product? If | x
yes, describe in FTR. { Individual 2.5 mg/0.5mL unit-of-use containers packaged in cartons of 30
for concentrated albuterot 0.5%}
}s this package size mismatched with the recommended dosage? If yes, the Poison Prevention Act may X
require a CRC. [see FTR]
Does the package proposed have any safety and/or regulatory concemns? There were some concerns: X
however, after meetings befween Nephron Pharmaceutical and OGD they have been resolived.
If IV product packaged in syringe, could there be adverse patient outcome if given by direct IV injection’? X
Conflict between the DOSAGE AND ADMINISTRATION and INDICATIONS sections and the packaging X
configuration?
s the strength and/or concentration of the product unsupported by the insert labeling? X
Is the color of the container (i.e. the color of the cap of a mydriatic ophthaimic) or cap incorrect? X
Individual cartons required? Issues for FTR: Innovator individually cartoned? Light sensitive product X
which might require cartoning? Must the package insert accompany the product?
Are there afiy other safety concemns? X
LABELING
Is the name of the drug unclear in print or lacking in prominence? (Name should be the most prominent X
information on the label}).
Has applicant failed to clearly differentiate multiple product strengths? X
Is the corporate logo larger than 173 container label? (No regulation - see ASHP guidelines) X
Does RLD make special differentiation for this label? (i.e., Pediatric strength vs Adult; Oral Solution vs X
Concentrale, Warning Statements that might be in red for the NDA)
is the Manufactured by/Distributor statement incorrect or falsely inconsistent between labels and labeling? X




Failure to describe solid oral dosage form identifying markings in HOW SUPPLIED? X

Has the firm failed to adequately support compatibility or stability claims which appear in the insert X
labeling? Note: Chemist sheuld confirm the data has been adequately supported.

Scoring: Describe scoring configuration of RLD and applicant (p. #} inthe FTR

Is the scoring configuration different than the RLD? X

Has the firm failed to describe the scoring in the HOW SUPPLIED section? X

Inactive Ingredients: (FTR: List p. # in application where inactives are listed)

Does the product contain alcohiol? If so, has the accuracy of the statement been confirmed?

Do any of the inactives differ in concentration for this route of administration?

Any adverse effects anticipated from inactives (i.e., benzyi alcohol in necnates)?

Is there a discrepancy in inactives between DESCRIPTION and the composition staterment?

2 I I B

Has the term "other ingredients” been used to protect a trade secret? If so, is claim supported?

>

Failure to list the coloring agents if the composition statement lists e.g., Opacode, Opaspray?

Failure to list gelatin, coloring agents, antimicrobials for capsules in DESCRIPTION?

=

Failure to list dyes in imprinting inks? {Coloring agents e.g., iron oxides need not be listed) X

USP Issues: (FTR: List USP/NDA/ANDA dispensing/storage recommendations)

Do container recommendations fall to meet or exceed USP/NDA recommendations? If so, are the X
recommendations supported and is the difference acceptable?(

Does USP have labeling recommendations? If any, does ANDA meet them? X

Is the product light sensitive? if so, is NDA and/or ANDA in a light resistant container? X

Failure of DESCRIPTION to meet USP Description and Solubility information? If so, USP information X
should be used. However, only include solvents appearing in innovator iabeling.

Bioequivalence Issues:. (Compare bioequivalency values: insert to study. List Crmax, Tmax, T 1/2 and
date study acceptable) :

Insert labeling references a food effect or a no-effect? if so, was a food study done? X

Has CLINICAL PHARMACOLOGY been modified? If so, briefly detail where/why. X

!

PatentExclusivity Issues: FTR: Check the Orange Book edition or cumulative supplerment for X
verification of the latest Patent or Exclusivity. List expiration date for all patents, exclusivities, etc. or if
none, please state,

FOR THE RECORD:
1. Review was based on the labeling of the most recently approved labeling for the reference
listed drug ;Proventil Solution for Inhalation 0.5%; approved March 13, 2000; 19-243/5-014.
As of the April 30, 2001 submission, the firm submitted final printed FOIL POUCH labeling and
final printed INSERT labeling.
2. Patent/ Exclusivities:
The patent that exist for this drug product has expired. The firm is filing paragraph li
{see section 3.1 in volume A2.1)
3. Storage/Dispensing Conditions:
NDA: Store between 2° - 25°C(36° - 77°F).
ANDA: SameasRLD
4. Product Line:
The innovator markets their 0.5% strength Albuterol Solution for Inhalation product in 20 mL glass



amber bottles contaihing a calibrated dropper. .

The applicant proposes to market their product in plastic, sterile unit-of-use vials of 0.5 mL (2.5
mg/0.5mL) individually packed in a fojl package available in cartons of 30 units.

5. Inactive Ingredients: '

The listing of inactive ingredients in the DESCRIPTION section of the package insert appears to be
consistent with the listing of inactive ingredients found in the statement of components and composition
appearing on page 148 Vol. 1.1,

6. Note that the firm relocated the statements “DILUTE BEFORE USE” and “ FOR ORAL
INHALATION ONLY” to the front panel of the CARTON and is on the front panel of the POUCH. |
feel that this was a good idea to alleviate some safety concerns.

Also Note that the firm did NOT include the paragraph “

—

Date of Review: 5/22/01 Date of Submissjon: 4/30/01
2z

Primary Reviewer: Jim Barlow ate: ¢ ¢ /

Team Leader: Joba Gr. Date:

' \% ¢/ of200
4 I

ANDA: 75-664

DUP/DIVISION FILE

HFD-613/JBariow/JGrace (no cc)
VAFIRMSNZANEPHRON\LTRS&REWV\75664na3.|
Review :

cC:

APPEARS THIS WAY
ON ORIGINAL



REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT

LABELING REVIEW BRANCH
ANDA Number: 75-664
.Date of Submission:  April 30, 2001
Applicant’'s Name: Nephron Pharmaceuticals Corporation

Established Name:  Albuterol Sulfate Sterile Solution for inhalation by Nebulizer, 0.5% (2.5 mg/0.5 mi)

Labeling Deficiencies:
1. CONTAINER - Unit-of-Use Plastic Vial (0.5 mL)
Satisfactory in draft as of the February 16, 2000 submission

2. CARTON — Box of 30 Unit-of Use Vials
Satisfactory in draft as of the March 29, 2001 submission

3. FOIL POUCH
Satisfactory in final print as of the April 30, 2001 submission

4. INSERT:
Satisfactory in final print as of the April 30, 2001 submission

Please prepare and submit 12 copies of final print for your CONTAINER and CARTCN labeis.

Prior to approval, it may be necessary to further revise your labeling subsequent to approved changes for
the reference listed drug. We suggest that you routinely monitor the following website for any approved
changes—http:llwww.fda.govlcder/ogdlrldllabeling_review_branch.htm

PR yd

i "/
Director .

ion of Labeling and Program Support
ffice of Generic Drugs :
Center for Drug Evaluation and Research




RECORD OF TELEPHONE CONVERSATION

would FedEx them overnight.

Contacted Mr. Simmons and told him he needed to subrhit 12

DATE
5/31/01

copies of FPL for the carton and container. He told me he

APPLICATION NUMBERS
75-664

IND NUMBER

V:\FIRMSNZ\NEPHRON\TELECONS\?S-664telecon.doc

TELECON

INITIATED BY
__APPLICANT /SPONSOR

X FDA

PRODUCT NAME
Albuterol Sulfate Sterile Soln.

FIRM NAME
Nephron Pharmaceuticals, Inc.

NAME AND TITLE OF
PERSON WITH WHOM

CONVERSATION WAS HELD

Mr. Simmons

APPEARS THIS WAY

TELEPHONE NUMBER
407-246-13389

ON ORIGINAL

SIGNATURE

James T. Barlow

cc:
ANDA: 75-664
DUP/DIVISION FILE




Ditlahunt, Michelle

From: Dillahunt, Michelle

Sent: Monday, June 04, 2001 4:01 PM

To: Wiseman, Rosemarie*; Green, Wayne*
Subject: ANDA 75-664 Albuterol-Nephron

a -

Please change the micro amendment dated 5/15/01 to minor amendment assigned to chemistry am'if 'niiérbbfblogy.

Thanks,
Michelle

APPEARS THIS WAY
M GRIGINAL



ANDA NUMBER 75-664
FIRM: . Nephron Pharmaceuticals Corp.
DOSAGE FORM: Solution
STRENGTH : 0.5% (2.5 mg/0.5 ml) |
DRUG:. Albuterol Sulfate
CGMP STATEMENT/EIR UPDATE STATUS: Acceptable 11/6/00.

BIO STUDY: The waiver of an in vivo biocequivalence study for
the drug product was granted per the Division of
Bioequivalence on 4/3/00.

METHODS VALIDATION - (DESCRIPTION OF DOSAGE FORM SAME AS
FIRM'S):

MVP for the applicant’s drug product at a concentration of
0.083% (74-880) was satisfactory. The analytical methods
for this drug product are the same as those for the
applicant’s approved product (Albuterol Sulfate Inhalation
Solution, 0.083%). It was determined that the 0.5%
solution is comparable to the 0.083% product when diluted
properly. MV for this product is not necessary and is
waived. : ‘

STABILITY - ARE CONTAINERS USED IN STUDY IDENTICAL TO THOSE IN
CONTAINER SECTION? Yes

The- container/closure system is a
one-piece construction. The container size is 0.8 ml.
Each .— ampule is individually protected from T T

s ‘_ N manufactured by T

The dimensions of the individual foil pouch are:

OUTSIDE (mm) —_—

Length 150 T s |
Width 57 -

Data are provided for exhibit lot Z8088E (Original lot,
[



3-Month data for samples stored at 40°C/75%RH and
tested at 0, 1, 2 and 3-months.

24-Month data for samples stored at 25°C/60%RH.
24-Month data for samples stored at 2°C to 8°C.

Data are provided for eXhlblt lot Z0018E. Individual vials

are packaged in __m . This foil is approved
for use with Albuterol Sulfate Inhalation Solution, 0.083%
for ANDA

74-880.

3-Month data for samples stored at 40°C/75%RH and
tested at 0, 1, 2 and 3-months.

9-Month data for samples stored at 25°C/60%RH.

9-Month data for samples stored at 2°C to 8°C.

A 3™ exhibit batch (2Z0138) was packaged in the - e
and satisfactory 3 months accelerated data provided. et
will be used for commercial product.

LABELING: Satisfactory per the June 11, 2001 review.
STERILIZATION VALIDATION (IF APPLICABLE) :

The microbiologist's review #3 (May 29, 2001) recommended
the submission for approval on the basis of sterility
assurance.

'SIZE OF BIO BATCH —~ (FIRM'S SOURCE OF NDS O0.K.?): (Yes. DMF

gtttz

—

STIZE OF STABILITY BATCEES - (IF DIFFERENT FROM BIO BATCH; WERE
THEY MANUFACTURED VIA SAME
PROCESS) : }
) s for lots 278088 and 20018. ===y for lot
Z0138.

Same Process as Bio batch.



PROPOSED PRODUCTION BATCH - MANUFACTURING PROCESS THE SAME AS

BIO/STABILITY?
' n\ el
Same Process. 3 "\‘o_ -
Review Chemist: Shirley S. Brown 6/18/01 6]
Team Leader: Michael Smela 6/18/01
Date: ' _ - June 18, 2001 m\%\‘

V:\FIRMSNZ\NEPHRON\LTRS&REV\CheckT5.664.doc
F/T by: DJ 6/19/01

APPEARS THIS way
ON ORIGINAL



~ Established Name:  Albuterol Sulfate'Gterile or

APPROVAL SUMMARY o
REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT -
LABELING REVIEW BRANCH W A '1

ANDA Number: 75-664 - W@E
Date of Submission: -Apsi-36-2664 21,2900

Applicant's Name: Nephron Pharmaceuticats Corporati

inhalation by Nebulizer, 0.5% (2.5 mg/0.5

APPROVAL SUMMARY
1. Do you have 12 Final Printed Labels and Labeling? Yes

2. CONTAINER — Unit-of-Use Plastic Vial (0.5 mL)
Satisfactory in final print as of the February 16, 2000 submission
{See blue volume 1.1; attachment 5-4 page 000064)

3. CARTON - Box of 30 Unit-of Use Vials
Satisfactory in final print as of the May 31, 2001 submission
(See biue volume 6.1)

4. FOIL POUCH
Satisfactory in final print as of the April 30, 2001 submission
(See blue volume 5.1, pages 12, 13 and 14)

5. INSERT: ‘
Satisfactory in final print as of the April 30, 2001 submission
(See blue volume 5.1, pages 12, 13 and 14)

_6: Revisions needed post-approval: None

7. Patent Issues: No patent issues exist at this time

'BASIS OF APPROVAL:

Was this approval based upon a petition? No

What is the RLD on the 356(h) form: Proventil Solution for Inhalation 0.5%.

NDA Number: N 19-243 _

NDA Drug Name: Proventil Solution for Inhalation 0.5%. :

NDA Firmn: Schering Corporation; N 19-243/S-014; Approved March 13, 2000.

Date of Approval of NDA Insert and supplement : N 19-243/3-014; Approved March 13, 2000.

Has this been verified by the MIS system for the NDA? Yes

Was this approval based upon an OGD iabeling guidance? No

Basis of Approval for the Container Labels: Most recently approved labeling of the reference listed drug.

- Basis of Approval for the Carton Labeling: Most recently approved labeling of the reference listed drug. -

' REVIEW OF PROFESSIONAL LABELING CHECKLIST

Applicant's Established Name Yes | No | NA

Different name than on accep!anoé to file letter? x




is this product a USP item? If so, USP supb!ement in which verification was assured.
UsP 24

Is this name different than that used in the Orange Book?

If not USP, has the product name been proposed in the PF?

Error Prevention Anafysis

PROPRIETARY NAME

Has the firm proposed a proprietary name? H yes, complels this subseciion.

Do you find the name cbjectionable? List reasons in FTR, if so. Consider: Misleading? Sounds or
jooks like another name? USAN stem present? Prefix or Suffix present?

Has the name been forwarded to the Labeling and Nomenclature Committee? If s0, what were the
recommendalions? If the name was unacceptable, has the firm been notified?

PACKAGING -See applicant's packaging configuration in FTR

s this a new packaging configuration, never been approved by an ANDA or NDA for this drug product?
If yes, describe in FTR. ( Individual 2.5 mg/0.5mL unit-of-use containers packaged in cartons of
- 30 for concentrated albuterol 0.5%)

Is this package size mismatched with the recommended dosage? f yes, the Poison Prevention Act
may require a CRC. [see FTR]}

Does the package proposed have any safety and/or regulatory concerns? There were some
concerns however, after meetings between Nephron Pharmaceutical and OGD they have been
resolved.

If IV product packaged in syringe, could there be adverse patient outcome if given by direct IV
injection?

Conflict between the DOSAGE AND ADMINISTRATION and INDICATIONS sections and the
patkaging configuration?.

Is the strength and/or concentration of the product unsupported by the insert labeling?

Is the color of the container (i.e. the color of the cap of a mydriatic ophthalmic) or cap incorrect?

Individual cartons required? lssues for FTR: Innovator individually cartoned? Light sensitive product
which might require cartoning? Must the package insert accompany the produict?

Are there any other safety concemns?

LABELING

1s the name of the drug unclear in print or lacking in prominence? {Name should be the most
prominent information on the labet).

Has applicant failed to clearly differentiate multiple product strengths?

Is the corporate logo larger than 1/3 container label? (No regulation - see ASHP guidelines)

Does RLD make special differentiation for this label? (i.e., Pediatric strength vs Adult, Oral Solution vs
Concentrate, Warmning Statements that might be in red for the NDA)

1s the Manufactured by/Distributor stalement incorrect or falsely inconsistent between labels and
labeling? Is "Jointly Manufactured by...", statement needed? :

Failure to describe solid oral dosage form identifying markings in HOW SUPPLIED?

Has the firm failed to adequately suppori compatibility or stability claims which appear in the insert
labeling? Note: Chemist should confirm the data has been adequately supported.

Séorlng: Describe scoring configuration of RLD and applicant (p. #}in the FTR




Is the scoring conﬁgutalibn different than the RLD? X

Has the firm failed to describe the scoring in the HOW SUPPLIED section? x

Inactive Ingredients: (FTR: List p. #in application where inactives are listed)

x

Does the product contain alcohol? If so, has the accuracy of the statement been confirmed?

Do any of the inaclives differ in concentration for this route of administration?

Any adverse effects anticipated from inactives (i.e., benzy! alcohol in neconates)?

Is there a discrepancy in inaclives between DESCRIPTION and the composition statement?

Has the term "other ingredients” been used to protect a trade secret? If so, is claim supported?

Failure to list the coloring agents if the composition statement lists e.g., Opacode, Opaspray?

Failure to list gelatin, coloring agents, antirmicrobials for capsules in DESCRIFTION?

®oPx X opx X | X | X

Failure to list dyes in imprinting inks? (Coloring agents e.q., iron oxides need not be listed)

USP Issues: (FTR: List USP/NDA/ANDA dispensing/storage recommendations)

Do container recommendations fail to meet or exceed USPINDA recommendations? If so, are the X
recommendations supported and is the difference acceptable?|

Does USP have labeling recommendations? if any, does ANDA meet them? X

Is the product light sensitive? If so, is NDA and/or ANDA in a light resistant container? X

Failure of DESCRIPTION to meet USP Description and Solubility information? If so, USP information X
should be used. However, only include solvents appearing in innovator \abeling.

ST Bioequivalence Issues; {Compare bioequivalency values: insert to study. List Cmax, Tmax, T 1/2
T and date study acceptable}

Insert labeling references a food effectora no-effect? If so, was a food study dene? . X

Has CLINICAL PHARMACOLOGY been modified? If so, briefly detail wherefwhy. X

Patent/Exclusivity Issues: FTR: Check the Orange Book edition or cumulative supplement for X
verification of the latest Patent or Exclusivity. List expiration date for all patents, exclusivities, ete. or if
none, piease state.

FOR THE RECORD: _
1. Review was based on the labeling of the most recently approved labeling for the reference
listed drug ;Proventil Solution for Inhalation 0.5%; approved March 13, 2000; 19-243/S-014.
2. Patent/ Exclusivities:
The patent that exist for this drug product has expired. The firm is filing paragraph Il
(see section 3.1 in volume A.2.1.) '
3. Storage/Dispensing Conditions:
NDA: Store between 2° - 25°C(36° - 77°F).
ANDA: Same as RLD
4. Product Line: . :
The innovator markets their 0.5% strength Albuterol Solution for Inhalation product in 20 mL glass
amber bottles containing a calibrated dropper.

The applicant proposes to market their product in plastic, sterile unit-of-use vials of 0.5 mlL (2.5
~ mg/0.5mL) individually packed in a foil package available in cartons of 30 units.
5. Inactive Ingredients:
The listing of inactive ingredients in the DESCRIPTION section of the package insert appears to be
- consistent with the listing of inactive ingredients found in the statement of components and
composition appearing on page 148 Vol. 1.1,



6. Note that the firm relocated the statements “DILUTE BEFORE USE” and “ FOR ORAL ‘
INHALATION ONLY” to the front panel of the CARTON and is on the front panel of the POUCH.
| feel that this was a good idea to alleviate some safety concerns.

~ Also Note that the firm did NOT include the paragraph “ . ——
. Date of Review: 6/11/01 Date of Submission: 5/31/01
. Primary Reviewer: Jim Barlow Date: |, \1’?/\’ )
Team Leader: Jmce . Date:
\% ¢ Jr oy
: yd Vi - !
cc: V
ANDIA: 75-664
DUP/DIVISION FILE
HFD-613/JBarlow/JGrace (no cc)
 VIFIRMSNZIN EPHRON\LTRS&REWV\75664ap.s
Review
APPEARS THIS WAY

ON ORIGINAL



Search results from the "Rx" table for query on "018243."

Active Ingredient: ' ALBUTEROL SULFATE
Dosage Form;Route: - Solution; Inhalation
Proprietary Name: PROVENTIL
Applicant: : SCHERING
Strength: EQ 0.5% BASE
Application Number: 019243

Product Number: ' ‘ 001

Approval Date: Jan 14, 1987
Reference Listed Drug Yes
RX/OTC/DISCN: . RX

TE Code: AN

Patent and Exclusivity Info for this product: Click Here

Active Ingredient: : ALBUTEROL SULFATE
Dosage Form;Route: Solution; Inhalation
Proprietary Name: PROVENTIL
Applicant: SCHERING
Strength: EQ 0.083% BASE
Application Number: 019243

Product Number: 002

Approval Date: Jan 14, 1987
Reference Listed Drug Yes
RX/OTC/DISCN: RX

TE Code: AN

Patent and Exclusivity Info for this product: Click Here

Thank you for searching the Electronic Orange Book!

Return to Electronic Orange Book Home Page

http://www.accessdata. fda.gov/scripts/cder/o.. Jtempaidet.cfm?Appl No=019243&TABLE1=R = 6/19/01



Patent and Exclusivity Search Results from query on 019243 001.

Patent Data
There are no unéxpir'ed patents for this product in the Orange Book Database..
[Note: Title | of the 1984 Amendments does not apply to drug products submitted or

approved under the former Section 507 of the Federal Food, Drug and Cosmetic Act
(antibiotic products). Drug products of this category will not have patents listed.}

Exclusivity Data

There is no unexpired exclusivity for this product.

~ Thank you for searching the Electronic Orange Book

Patent and Exclusivity Terms

Return to Electronic Orange Book Home Page

- http:l/www.accessdata.fda.gov/.../patexcl.cﬁn?AppI_No=019243&Product_No=001&tablcl=R 6/19/01



"'~ /FROM: Michelle Dillahunt

ANDA 75-664

OFFICE OF GENERIC DRUGS

Food and Drug Administration
HFD-600, Metro Park North II
7500 Standish Place, Room 150
Rockville, MD 20855-2773
Fax: 301-594-0180

FAX TRANSMISSION COVER SHEET

| TO: APPLICANT: Nephron Pharmaceuticals TEL: 407-246-1389
Corporation
FAX: 407 872-0001
ATTN: Steve Simmons
PROJECT MANAGER: 301-827-5848

| Dear sir:

| This facsimile is in reference to your abbreviated new drug application dated July 2, 1999, submitted
| pursuant to Section 505() of the Federal Food, Drug, and Cosmetic Act for Albuterol Sulfate Inhalation
| Solution, 0.5% (base), packaged in 2.5 mg/0.5 mL Unit of-Use Vials.

We are pleased to inform you that this application is APPROVED!

| THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND
MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM

| DISCLOSURE UNDER APPLICABLE LAW.

| Ifreceived by someone other than the addressee of a person authorized to deliver this document to the addresses, you are bereby notified that any disclosure,

i disscmination, copying, or other action to the content of this communjcation is not authorized. f you have reccived this document in error, please immediately
E  notify us by telephone and return it to us by mail at the above address.




Application:

R LA2A N AL N AR LT - - -

; Q»OD' ABLISHMENT EVALUATION REQUEST
SUMMARY REPORT

ANDA 75664/000 Priority: Org Code: 600
Stamp: 06-JUL-1999 Regulatory Due: Action Goal: District Goal: 06-JUN-2000
Applicant: NEPHRON Brand Name:

4121 SOUTHWEST 34TH ST Established Name: ALBUTEROL SULFATE

ORLANDO, FL 328116458 Generic Name:

R Dosage Form: SOL (SOLUTION)
Strength: 0.5%
FDA Contacts: M. DILLAHUNT (HFD-613} 301-827-5848 , Project Manager
' M. SMELA JR (HFD-625) 301-827-5848 , Team Leader

Overall Recommendation:

ACCEPTABLE on 06-NOV-2000by J. D AMBROGIO(HFD-324) 301-827-0062

Establishment: = ===e==- DMF No:

e AADA WNo:
Profile: CSN OAI Status: NONE Responsibilities: = e
Last Milestone: OC RECOMMENDATION e
Milestone Date:  02-MAR-2000
Decision: ACCEPTABLE
Reason: BASED ON PROFILE
Establishment: DMF No:

AADA No:
Profile: CTL OAI Status: NONE Responsibilities:
Last Milestone: OC RECOMMENDATION —— —
Milestone Date: 02-MAR-2000
.. ) T SN,

Decision: ACCEPTABLE
Reason: BASED ON PROFILE
Establishment: 1054871 DMF No:

NEPHRON PHARMACEUTICALS COl AADA No:

4121 SOUTHWEST 34TH ST
ORLANDO, FL. 328116458

Profile: LIQ OAI Status: NONE
Last Milestone: OC RECOMMENDATION
Milestone Date:  06-NOV-2000

Decision: ACCEPTABLE

Reason:

DISTRICT RECOMMENDATION

Responsibilities: FINISHED DOSAGE
‘MANUFACTURER
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Milestone Date: -02-MAR-2000

Decision: ~  ACCEPTABLE
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CDER, FDA : MAY 3

Metro Park North Ii ORIG AMENDMENT 12001
7500 Standish Place, Room 150 _ , .
Rockville, MD 20855 ‘ M/ ﬁf Jiﬂeﬁ

REFERENCE: Additonal Labeling Requested for ANDA 75-664 (\2

Gentlemen:

Attached, please find additional labeling as requested by the Labeling Review Branch.
We are forwarding 11 copies of the carton artwork which were supplied to the carton
manufacturer, and 1 printer’s proof of the cartons being produced. This information is
provide to support our Abbreviated New Drug Application 75-664 for the production of
Albuterol Sulfate Inhalation Solution, 0.5%, as outlined below.

1. PURPQOSE OF THE SUBMISSION:

To provide the labeling reviewer. with additional materials, as requested. Nephron's
proposed drug product is Albuterol Sulfate Inhalation Solution, 0.5%. Nephron’s
goal is to gain approval from the Food and Drug Administration for the production of
the proposed drug product at Nephron's manufacturing facility in Ortando, Florida.
The proposed drug product is an orally administered bronchodilator, in sterile form,
in a single, unit-of-use 0.5 ML~ . * container, packaged
individually in a foil pouch overwrap. Thirty of these individually wrapped units is
provided per carton. '

2. TYPE OF SUBMISSION: This submission is additiona!l information, as requested to
support an Abbreviated New Drug Application.

3. PROPR!ETARY NAME: None. The generic drug name will be uséd.

4 NUMBER OF VOLUMES SUBMITTED: 1 Archive Copy, containing 1 volumes
' 1 Review Copy, containing 1 volumes
1 Field Submission Copy, containing 1 volumes,
(submitted to the Orlando District)

5. THIRD COPY CERTIFICATION STATEMENT: We certify that the third (field) copy of this
Abbreviated New Drug Application contains a true copy of all sections, both administrative
and technical and has been sent directly to the Orlando District Office.

6. Rx/OTC DRUG STATEMENT: This application is for the production of a prescription drug
product (Rx).

4121 34th Street Orlando, FL 32811 {407) 246-1389



ANDA — Albuterol Sulfate Inhalation Solution, 0.5% -
Page 2

7. EACILITY PERSON'NEL: The following Nephron Pharmaceuticals Corporation
personnel are available to answer questions concerning this submission:

Administration: Steven F. Simmons, President
Quality Assurance: J. Brian Lundberg, Director of Quality Assurance
Quality Control: Angel Pérez, Manager - Quality Control, Chemistry
Karen Pendleton, Manager - Quality Control, Microbiology
Production: Radl Lugo, Manager - Production

8. CONSULTANTS: The following consultants are authorized to act on behalf of
Nephron Pharmaceuticals Corporation concerning this ANDA, in the following
capacities:

Outside Counsel: David L. Rosen, R.Ph., J.D.
Attorney at Law
McDermott, Will & Emery
600 13™ St, N.W.
Washington, DC  20005-3096
(202) 756-8075

We appreciate the agency’s expedient review of our application, and look forward to an
early reply. :
Sincerely,

NEPHRON PHAR EUTICALS CORP.

Steven F. Simmons
President
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Office of Generic Drugs (HFD-600)
CDER, FDA MAY 15 2001
Metro Park North 1l

7500 Standish Place, Room 150 . -
Rockville, MD 20855 ORIG AMENDMENT

N [pr

REFERENCE: MINOR AMENDMENT to ANDA 75-664

Gentlemen:

Attached, please find our response to the Microbiology deficiencies found during review
of our Abbreviated New Drug Application 75-664 for the production of Albuterol Sulfate
Inhalation Solution, 0.5%, as outlined below.

1. PURPOSE OF THE SUBMISSION:

To address the minor deficiencies found in the microbiology review for the proposed
drug product, Albuterol Sulfate Inhalation Solution, 0.5%. Nephron's goal is to gain
approval from the Food and Drug Administration for the production of the proposed
drug product at Nephron's manufacturing facility in Orlando, Florida. The proposed
drug product is an orally administered bronchodilator, in sterile form, in a single-use
05mL —— , container, packaged individually in a foil pouch
overwrap. :

2 TYPE OF SUBMISSION: This submission is a Minor Amendment to an Abbreviated
New Drug Application.

3. PROPRIETARY NAME: None. The generic drug name will.be used.

4. NUMBER OF VOLUMES SUBMITTED: 1 Archive Copy, containing 2 volumes
1 Review Copy, containing 2 volumes
1 Field Submission Copy, containing 2 voiumes,
(submitted to the Orlando District)

5. THIRD COPY CERTIFICATION STATEMENT: We certify that the third (field) copy of this
Abbreviated New Drug Application contains a true copy of all sections, both administrative
and technical and has been sent directly to the Orlando District Office.

* product (Rx).

4121 34th Street Orlando, FL. 32811 {407) 246-1389



ANDA - Albuterol Sulfate Inhalation Solution, 0.5%
Page 2

7. FEACILITY PERSONNEL: The following Nephron Pharmaceuticals Corporation

Steven F. Simmons
President

personnel are available to answer questions concerning this submission:

Administration: Steven F. Simmons, President
Quality Assurance: J. Brian Lundberg, Director of Quality Assurance
Quality Control: Angel Pérez, Manager - Quality Control, Chemistry
Karen Pendleton, Manager - Quality Control, Microbiology
Production: Raul Lugo, Manager - Production

CONSULTANTS: The following consultants are authorized to act on behalf of
Nephron Pharmaceuticals Corporation concerning this ANDA, in the following
capacities:

Outside Counsel: David L. Rosen, R.Ph., J.D.
Attorney at Law
McDermott, Will & Emery
600 13" St, N.W.
Washington, DC  20005-3096
(202) 756-8075

aonEy

P e ———— ;

= 3

Sincerely,
NEPHRON PHARMACEUTICALS CORP.

We appreciate the agency’s expedient review of our application, and look forward to an
early reply.
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CDER, FDA | APR 30 2001
Metro Park North |l

7500 Standish Place, Room 150

Rockville, MD 20855

ORIG AMENDMENT

REFERENCE: Minor Amendment — Labeling for ANDA 75-664 N[ A

Gentlemen:

Attached, please find our Minor Amendment addressing Labeling deficiencies during
review of our Abbreviated New.Drug Application 75-664 for the production of Albuterol
Sulfate Inhalation Solution, 0.5%, as outlined below.

1. PURPQSE OF THE SUBMISSION:

To address labeling deficiencies found during review for the proposed drug product,
Albuterol Sulfate Inhalation Solution, 0.5%. Nephron’s goal is to gain approval from
the Food and Drug Administration for the production of the proposed drug product
at Nephron's manufacturing facility in Orlando, Florida. The proposed drug product
is an orally administered bronchodilator, in sterile form, in a single-use 0.5 mib  “—-=
e ireeese.» CONtainer, packaged individually in a foil pouch overwrap.

2. TYPE OF SUBMISSION: This submission is a Minor Amendment to an Abbreviated
New Drug Application..

3. PROPRIETARY NAME: None. The generic drug name will.oe used.

4. NUMBER OF VOLUMES SUBMITTED: 1 Archive Copy, containing 1 volumes
: 1 Review Copy, containing 1 volumes
N 1 Field Submission Copy, containing 1 volumes,

' (submitted to the Orlando District}

5. THIRD COPY CERTIFICATION STATEMENT: We certify that the t
Abbreviated New Drug Application contains a true copy of all sectiong
and technical and has been sent directly to the Orlando District Office

6. Rx/OTC DRUG STATEMENT: This application is for the produc
product {Rx).

4121 34th Street Orlando, FL 32811 (407) 246-1389



ANDA — Albuterol Sulfate Inhalation Solution, 0.5%
Page 2 '

7. FACILITY PERSONNEL: The following Nephron Pharmaceuticals Corporation
personnel are available to answer questions concerning this submission:

Administration:  Steven F. Simmons, President
Quality Assurance: J. Brian Lundberg, Director of Quality Assurance
Quality Control: Angel Pérez, Manager - Quality Control, Chemistry
Karen Pendleton, Manager - Quality Control, Microbiology
Production: Raul Lugo, Manager - Production '

8. 'CONSULTANTS: The following consultants are authorized to act on behalf of
Nephron Pharmaceuticals Corporation concerning this ANDA, in the following

capacities:
Qutside Counsel: David L. Rosen, R.Ph., J.D.
‘ Attorney at Law

McDermott, Will & Emery
600 13™ St, N.W.
Washington, DC  20005-3096
(202) 756-8075

M % -

We apprecia'te the agency’s expedient review of our application, and look forward to an
early reply.

Sincerely,
NEPHRON PHARMA

f~

NAY

UTICALS CORP.

Steven F:
President

0 12001
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Office of Generic Drugs (HFD-600)

CDER, FDA OHIB ARERTRERT
Metro Park North Il APR 17 2001
7500 Standish Place, Room 150 _ 7

Rockville, MD 20855

REFERENCE: Telephonic Amendment to ANDA 75-664

Gentlemen:

Attached, please find our Telephonic Amendment addressing Chemistry deficiencies
acknowledged by Mr. Mike Smela and Ms. Shirley Brown, during review of our
Abbreviated New Drug Application 75-664 for the production of Albuterol Sulfate
inhalation Solution, 0.5%, as outlined below.

1. PURPOSE OF THE SUBMISSION:

To address minor deficiencies found in the chemistry review for the proposed drug
product, Albuterol Sulfate inhalation Solution, 0.5%. Nephron's goal is to gain
approval from the Food and Drug Administration for the production of the proposed
drug product at Nephron’s manufacturing facility in Orlando, Florida. The proposed
drug product is an orally administered bronchodilator, in sterile form, in a single-use
05mL = memresesese: GoNtainer, packaged individually in a foil pouch
overwrap.

2. TYPE OF SUBMISSION: This submission is a Telephonic Amendment to an
Abbreviated New Drug Application. .

3. PROPRIETARY NAME: None. The generic drug name will be used.

4. NUMBER OF VOLUMES SUBMITTED: 1 Archive Copy, containing 1 volumes
: 1 Review Copy, containing 1 volumes
1 Field Submission Copy, containing 1 volumes,
(submitted to the Orlando District)

5. THIRD COPY CERTIFICATION STATEMENT: We certify that the third (field) copy of this
Abbreviated New Drug Application contains a true copy of all sections, both administrative
and technical and has been sent directly to the Orlando District Office.

6. Rx/OTC DRUG STATEMENT: This application is fo of a prescription drug
product (Rx).

4170y

' N
'%OGD§ &

4121 34th Street Orlando, FL 32811 TEARUTE L (407) 246-1389




ANDA — Albuterol Sulfate inhalation Solution, 0.5%
Page 2 '

7. EACILITY PERSONNEL: The following Nephron Pharmaceuticals Corporation
personnel are available to answer questions concerning this submission:

Administration: Steven F. Simmons, President
Quality Assurance: J. Brian Lundberg, Director of Quality Assurance
Quality Control: Angel Pérez, Manager - Quality Control, Chemistry
Karen Pendleton, Manager - Quality Control, Microbiology
Production: Raul Lugo, Manager - Production

8. CONSULTANTS: The following consultants are authorized to act on behalf of
Nephron Pharmaceuticals Corporation concerning this ANDA, in the following

capacities:
Qutside Counsel: David L. Rosen, R.Ph., J.D.
Attorney at Law
McDermott, Will & Emery
600 13" St, N.W.
Washington, DC  20005-3096
(202) 756-8075
?—ﬂ""‘“’"‘ V .
e - g
ad

We appreciate the agency’s expedient review of our application, and look forward to an
early reply. '

Sincerely,
NEPHRON PHARM ICALS CORP.

Steven F. Simmons
President
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Office of Generic Drugs (HFD-600)

CDER, FDA |
Metro Park North I

7500 Standish Place, Room 150 MAR 29 2001
Rockville, MD 20855

REFERENCE: Minor Amendment to ANDA 75-664 D *j Y

Gentlemien.

Attached, please find our response to the Microbiology and Chemistry deficiencies found
during review of our Abbreviated New Drug Application 75-664 for the production of
Albuterol Sulfate Inhalation Solution, 0.5%, as outlined below.

1. PURPQOSE OF THE SUBMISSION:

To address the minor deficiencies found in the microbiology and chemistry review
for the proposed drug product, Albuterol Suifate Inhalation Solution, 0.5%.
Nephron’s goal is to gain approval from the Food and Drug Administration for the
production of the proposed drug product at Nephron’s manufacturing facility in
Orlando, Florida. The proposed drug product is an orally administered
bronchodilator, in sterile form, in a single-use 0.5 mL '

container, packaged individually in a foil pouch overwrap.

2. TYPE OF SUBMISSION: This submission is a Minor Amendment to an Abbreviated
New Drug Application.

3. PROPRIETARY NAME: None. The generic drug name will be used.

4. NUMBER OF VOLUMES SUBMITTED: 1 Archive Copy, containing 2 volumes
1 Review Copy, containing 2 volumes
1 Field Submission Copy, containing 2 volumes,
(submitted to the Orlando District)

5. THIRD COPY CERTIFICATION STATEMENT: We certify that the third (field) copy of this
Abbreviated New Drug Application contains a true copy of all sections, both administrative
and technical and has been sent directly to the Orlando District Office.

- _This application is for the production of a prescription drug

%
<X

4121 34th Street —Brlando, FL 32811 (407) 246-1389

6. Rx/OTC DRUG STATEM
product (Rx).




ANDA — Albuterol Sulfate Inhalation Solution, 0.5%
Page 2

7. FACILITY PERSONNEL. The following Nephron Pharmaceuticals Corporation
personnel are available to answer questions concerning this submission:

Administration: Steven F. Simmons, President
Quality Assurance: J. Brian Lundberg, Director of Quality Assurance
Quality Controf: Angel Pérez, Manager - Quality Control, Chemistry
Karen Pendleton, Manager - Quality Control, Microbiclogy
Production: Ratl Lugo, Manager - Production

8. CONSULTANTS: The following consultants are authorized to act on behalf of
Nephron Pharmaceuticals Corporation concerning this ANDA, in the following

capacities:
Outside Counsel. David L. Rosen, R.Ph., J.D.
Afttorney at Law
McDermott, Will & Emery
600 13" St, N.W.
Washington, DC 20005-3096
(202) 756-8075
_______*___,...4—-"-1
TR Yy,
o

‘We appreciate the agency's expedient review of our application, and look forward to an
early reply.

Sincerely,
NEPHRON PHARMACEUTICALS CORP.

President
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February 12, 2001

ANDA 75-664

VIA HAND DELIVERY / MEL

Mr. Gary Buehler ' ’
Acting Director P
Office of Generic Drugs o

Center for Drug Evaluation and Research
United States Food and Drug Administration
Metro Park North 2

7500 Standish Place

Rockville, MD 20855-2773

Re:  Validation Reports and Related Background Information Regarding
Microbiology Deficiency on ANDA 75-664,
Albuterol Sulfate Inhalation Solution, 0.5%

For Telephone Conference February 14, 2001 at 10:00 am.

Dear Mr. Buehler,

Enclosed please find validation data and background information to respond to the
‘microbiology deficiency identified during the review of our ANDA 75-664, Albuterol
Sulfate Inhalation Solution, 0.5%. We firmly believe that the enclosed data supports our
position that the ‘holding period” of 6 days is fully validated and appropriate.

© Welook fbrward to the telephone conference on Wednesday, February 14, 2001 at
10:00am to discuss and expeditiously resolve this matter so that our application can be
approved.

The call in number for the conference call is 1-800-811-2539.
The participant code is 743450.

4121 34th Street Orlando, FL 32811 (407) 246-1389



Mr. Gary Buehler
February 12, 2001
Page 2 of 2

I appreciate your review of the enclosed material and to our discussion on Wednesday.

teven F. Simmons
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ANDA 75-664

VIA FACSIMILE AND EXPRESS MAIL

Mr. Gary Buehler

Acting Director

Office of Generic Drugs

Center for Drug Evaluation and Research
United States Food and Drug Administration
Metro Park North 2

7500 Standish Place

Rockville, MD 20855-2773

Re: Request for Meeting Concerning Microbiology Deficiency on
ANDA 75-664, Albuierol Sulfate Inhalation Solution, 0.5%

Dear Mr. Buehler,

] am writing you to request that a meeting be scheduled as.soon as possible to
discuss an important matter that has arisen during the review of our ANDA 75-664,
Albuterol Sulfate Inhalation Solution, 0.5%. During the microbiology review of the
above ANDA (see copy attached), the reviewer states the following as a deficiency:

C YN

4121 34th Street Orlando, FL 32811 (407) 246-1389

PG4




Mr. Gary Buehler

January 12, 2001
Page 2 of 3
— I
£
j

Finally, the product =——~ process has been previously approved by FDA in
ANDA 74-880 on September 17, 1997. The process has also been reviewed by
investigators of the Orlando District Office during preapproval inspections for Albuterol
Sulfate Inhalation Solution 0.083% and 0.5%, as well as Ipratropium Bromide Inhalation
Solution, (.02%, and no comments or observations were noted.

As you likely understand, we were quite surprised that OGI has raised an issue
concerning our fully validated process. Due to the potential impact of this deficiency
identified by the OGD reviewing Microbiologist, Nephron requests that the meeting be
held as soon as possible, within the next 30 days so that review of the pending ANDA is
not substantially delayed. Either Mr. Rosen or I will contact your office early next week
to schedule such a meeting.

Further, Nephron requests that the microbiology reviewer provide scientific
evidence supporting the request for a maximum process time of 48 hours. In addition,
Nephron requests clarification for being instructed to ignore their previous validation,
which was conducted in compliance with FDA’s published guidelines on process
validation.



Mr. Gary Buehler
January 12, 2001
Page 3 of 3

Personnel attending from Nephron Pharmaceuticals Corporation will be:

Steven F. Simmons
President

J. Brian Lundberg
Director — Quality Assurance

Karen Pendleton
Manager, Q.C. Microbiology

Qutside Consultants

\

o

c

David Rosen, R.Ph., J.D. _
McDermott, Will & Emery -

* % ok k % k Kk * *

] appreciate your prompt review of this matter and look forward to your assistance
in scheduling a meeting as soon as possible so that the issue can be resolved and the
application can be approved expeditiously.

Sincerely,

Steven F. Simmons
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Office of Generic Drugs (HFD-600)

CDER, FDA Jug 20 2000
Metro Park North il o

7500 Standish Place, Room 150

Rockville, MD 20855 - 8 TERHEN Mc!j/ﬁilkﬁﬁi

REFERENCE: Amendment to ANDA 75-664
for Albuterol Sulfate Inhalation Solution, 0.5%

Gentlemen:

Attached, please find our Amendment to Abbreviated New Drug Application 75-664 for
the production of Albuterol Sulfate Inhalation Solution, 0.5%, as outlined below,

1. PURPOSE OF THE SUBMISSION:

Nephron’s goal is to gain approval from the Food and Drug Administration for the
production of Albuterol Sulfate Inhalation Solution, 0.5% at Nephron’s current facility
in Oriando, Florida. The proposed drug product is an orally administere
bronchodilator, in sterile form, in a single-use 0.5 mL ==

container, packaged individually in a foil pouch overwrap.

Nephron presently has an application for Ipratropium Bromide Inhalation Solution
0.02% (ANDA 75-562), being reviewed by the FDA. On June 12, 2000, a deficiency
letter for microbiology issues related to the application was faxed to Nephron.
Nephron's response to the issues was submitted to FDA on July 6, 2000.

Since many of the issues addressed are of a general nature and relate to the
production of oral inhalation solution preducts, Nephron is being proactive and
answering the deficiencies as they may pertain to ANDA 75-664. In so doing,
Nephron hopes to provide the microbiology reviewer with necessary information
and reduce the required review time.

In addition to the microbiology issues, Nephron is also submitting additional room
temperature test data for the exhibit batch up through the 18 month test interval.

2. TYPE OF SUBMISSION: This submission is an Abbreviated New Drug Applio’ati

3. PROPRIETARY NAME: None. The generic drug name will be used. ‘

4 NUMBER OF VOLUMES SUBMITTED: 1 Archive Copy, containing 1 volume \‘\_
1 Review Copy, containing 1 volume
1 Field Submission Copy, containing 1 volumq_,’__
(submitted to the Orlando District) Rl

5. THIRD COPY CERTIFICATION STATEMENT: We certify that the third (field) copy of this
" Abbreviated New Drug Application contains a true copy of all sections, both administrative
and technical and has been sent directly to the Orlando District Office.

4121 34th Street Orlando, FL 32811 (407) 246-1389



ANDA = Albuterol Sulfate Inhalatton Sotutlon 0. 5%
Page 2

6. Rx/OTC DRUG STATEMENT. This applicatién is for the production of a prescription drug
product (Rx).

7. FACILITY PERSONNEL: The following Nephron Pharmaceuticals Corporation
personnel are available to answer questions concerning this submission:

Administration: Steven F. Simmons, President
Quality Assurance: J. Brian Lundberg, Director of Quality Assurance
Quality Control: Angel Pérez, Manager - Quality Control, Chemistry
Karen Pendleton, Manager - Quality Control, Microbiology
Production: Ratll Lugo, Manager - Production

8. CONSULTANTS: The foliowing consultants are authorized to act on behalf of
Nephron Pharmaceuticals Corporation concerning this ANDA, in the following

capacities:
Outside Counsel: David L. Rosen, R.Ph., J.D.
Attorney at Law
McDermott, Will & Emery
600 13" St, N.W.
Washington, DC 20005-3096
{202) 756-8075
e e '
Ciappmeamomeri MR sy,

We appreciate the agency’s expedient review of our application, and look forward to an |
early reply. '

Sincerely,
NEPHRON PHARMACEUTICALS CORP.

Steven F. Si
President



ANDA 75-664

Nephron Pharmaceuticals Corp.

Attention: Steven F. Simmons

4121 34" Street

Orlando, FL 32811-6458 MAR 2
III"lllll“llIIIII“III"I”!IIIlllllllllllllllilIlllllllll"

Dear Sir:

We acknowledge the receipt of your abbreviated new drug
application submitted pursuant to Section 505(3) of the Federal
Food, Drug and Cosmetic Act.

Reference is made to our “Refuse to File” letter dated August 13,
1999 and your amendment dated February 16, 2000.

NAME OF DRUG: Albutercl Sulfate Inhalation Solution, 0.5%
DATE OF APPLICATICN: July 2, 1999
DATE (RECEIVED) ACCEPTABLE FOR FILING: February 17, 2000

We will correspond with you further after we have had the
opportunity to review the application. '

Please identify any communlcatlons concerning this application
with the ANDA number shown above.

Should you have qﬁestions concerning this application,'contact:
Michelle Dillahunt

Project Manager
{(301) 827-5848

Slnce ly yours,
\<ﬂ
Robert L West M S., R.Ph.
Director
Division of Labeling and Program Support

Office of -Generic Drugs
Center for Drug Evaluation and Research
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Office of Generic Drugs (HFD-600) FEB | 6 2000

CDER, FDA
Metro Park North 1l

7500 Standish Place, Room 150 - ‘ .
Rockville, MD 20855 ORIG AMENDMENT

NhC
REFERENCE: Ammendment to ANDA 75-664
Albuterol Sulfate Inhalation Solution, 0.5%

Gentlemen:

Attached, please find our amendment to ANDA 75-664 for the production of Albuterol
Sulfate Inhalation Solution, 0.5%, as outlined below.

1. PURPOSE OF THE SUBMISSION: To withdraw the previously submitted
Reference Listed Drug (RLD), and submit a new RLD.

Nephron’s original submission of July 2, 1999 cited Glaxo’s Ventolin® (albuterol
sulfate) Inhalation Solution 0.5%, as the RLD. Following Nephron's meeting with
CDER on November 3, 1999, and a CDER committee meeting on February 9, .
2000, a recommendation was made by the committee that Nephron amend its
application and resubmit Schering’s Proventil (albuterol sulfate) inhalation soiution, "
0.5% as the new RLD. Since the formulations of the two products are identical, no

significant change to the application is required with the exception of the change to

those sections of the application referencing the RLD.

The unit-of-use container nomenclature used in this application is supported by
correspondence from OGD/CDER dated April 19, 1999. A copy of the
correspondence from Mr. Douglas Sporn’s office is attached.

As previously submitted, Nephron’s proposed drug product is an orally administered
bronchodilator, in sterile form, whose primary packaging is in a unit-of-use 1 mL,
(0.5mL fill) ! - - sontainer, and secondary packaging of

— . foil pouch.

Although Nephron is currently producing additional exhibit batches which package
one unit-of-use vial in an individual pouch, it is Nephron’s understanding that the
previously submitted stability data for the proposed drug product, packaged as 30
unit-of-use vials in a foil pouch, is adequate, and will be used to meet the stability
requirements for this-application. i ol

e PR
The facility, equipment, and processes used to manufacture this prod,éf’é ar
same as those used to manufacture albutero! sulfate inhalation solution 0.
previously approved under ANDA 74-880 on September 17, 1997. The f
received a satisfactory GMP inspection from the Orlando District Office i
1997.

4121 34th Street " Orlando, FL 32811



PAGE 2 OF 3 © AMMENDMENT TO ANDA 75-664

vanamion e is the same
active ingredient and supplier previousty approved under ANDA 74-880. The _
container component /- “——mmm——== =7 jand. s 4 18 the same
component and supplier previously approved under ANDA 74-880. The analytical
method of analysis is the same as that approved under ANDA 74-880 with the
exception of the sample dilution since the analyte concentration is 0.5%.

The active ingredient (albutero] sulfate) and, ...

5 TYPE OF SUBMISSION: This submission is an amendmént to an Abbreviated New
Drug Application. '

. 3. PROPRIETARY NAME: Nore. The generic drug name will be used.

4. NUMBER OF VOLUMES SUBMITTED: 1 Archive Copy, containing 2 volumes
1 Review Copy, containing 2 volumes
1 Field Submission Copy, containing 2 volumes,
(submitted to the Orlando District)

5. THIRD COPY CERTIFICATION STATEMENT: We certify that the third (field)-copy of this
Abbreviated New Drug Application contains a true copy of all sections, both administrative
and technical and has been sent directly to the Ortando District Office.

6. Rx/OTC DRUG STATEMENT: This application is for the production of a prescription drug
product (Rx).

7 FACILITY PERSONNEL: The following Nephron Pharmaceuticals Corporation
personnel are available to answer questions concerning this submission:

Administration: Steven F. Simmons, President
Quality Assurance: J. Brian Lundberg, Director of Quality Assurance
Quality Control: Ange! Pérez, Manager - Quality Control, Chemistry
Karen Pendleton, Manager - Quality Control, Microbiology
Production: Raul Lugo, Manager - Production

8. CONSULTANTS: The following consultants are authorized to act on behalf of Nephron
. Pharmaceuticals Corporation concerning this ANDA, in the following capacities:

Outside Counsek: ~David L. Rosen, R.Ph., J.D.
"~ -Attorney at Law
McDermott, Will & Emery
600 13" St, N.W.
Washington, DC  20005-3096
(202) 756-8075

o
e

_J



PAGE 3 OF 3 ' AMMENDMENT TO ANDA 75-664

We appreciate the agency’s expedient review of our applicétion, and look forward to an
early reply.

Sincerely,
NEPHRON PHARMACELUTICALS CORP.

Steven F. Simmons
President

KPPEARS THIS WAY -
ON ORIGINAL
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: | FEB 16 2000
Office of Generic Drugs (HFD-600)
CDER, FDA

Metro Park North |l

7500 Standish Piace, Room 150
Rockville, MD 20855

REFERENCE: Field Copy Certification Statement

Gentlemen:

We certify that the field copy of this Ammendment to Abbreviated New Drug Application 75-664
contains a true copy of ali sections, both administrative and technical and has been sent directly
to the Orlando District Office.

Sincerely,

NEPHRON PHAR UTICALS CORP.

Steven F. Silimons

President

4121 34th Street Orlando. FL 32871 (407} 246-1388
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_ February 3, 2000
Gregory Davis : e T
Office of Generic Drugs (HFD-615)
CDER, FDA ’
7500 Standish Place
Metro Park North IT
Rocloville, MD 20855

REF: ANDA 75-664

Dear Mr. Davis,

In anticipation of your meeting this week, Nephron would like to have the following items
discussed and commented upon by the committee concerning our application for Albuterol
Sulfate Inhalation Solution, 0.5%, 0.5 mL and Nephron would appreciate recerving
timely comments and feedback resulting from the meeting,

1. W have expanded the proposed labeling to include both the 0.5 mL single unit-of-
 use package size for adult use, and the — — -
" S ;. The proposed labeling is attached for comment.

2. Nephron’s original application was filed on July 2, 1999. 'The manufacturing process

" of this product is the same as that of the Nephron’s previously approved ANDA 74-
880 which was cited in the application.. The changes being discussed do not
significantly impact the application, since the application will be designated as an
ANDA, as submitted by Nephron.

The review of Nephron’s application could have been undertaken with labeling
review completed later, since no changes are to be made in the product formulation,
components, or primary packaging = container). As a small business with few
products, this delay significantly impacts Nephron business. Nephron requests that
upon submission of its amendment, addressing labeling concerns, the review be

undertaken and completed with all puncruality.

égree to prepare additional exhibit batches and place them into our accele
room temperature stability programs.

4121 34th Street Orando, FL 32811



-2- February 3, 2000

Nephron will submit an amendment at the 90 day accelerated test station to provide
this data to the reviewer, and thereby not delay review of the application.
Nonetheless, we firmly believe that the stability data, (30 vials per foil pouch),
included in the ANDA fully supports the stability of the product. Packaging a single
unit-of-use vial in a foil pouch will not adversely impact the stability of the product.

I trust that the agency will proceed with the review and approval of our application n a
most expedient manner. Thank you for your consideration.

e —.,

Sincerely,

Steven F. Si

President
Enclosures (10)
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Office of Generic Drugs (HFD-600)

CDER, FDA | Y s

Metro Park North i
7500 Standish Place, Room 150
Rockville, MD 20855

REFERENCE: Major Amendment to ANDA 75-664
Albuterol Sulfate Inhalation Solution, 0.5%

Gentlemen:

Attached, please find our amendment to Abbreviated New Drug Application 75-664 for
the production of Albuterol Sulfate Inhalation Solution, 0.5%, as outlined below.

1. PURPOSE OF THE SUBMISSION: To gain approval from the Food and Drug
Administration for the production of albuterol sulfate inhalation solution, 0.5% at
Nephron's current facility in Orlando, Florida. The proposed drug product is an
orally administered bronchodilator, in sterile form, in a unit-of-use 1 mL, (0.5mL fill)

J— ... container, packaged 30 vials to a foil pouch.

The unit-of-use container nomenclature used in this application is supported by
correspondence from OGD/CDER dated April 19, 1999. A copy of the
correspondence from Mr. Sporn’s Office was previously submitted with the original
application..

The facility, equipment, and processes used to manufacture this product are the
same as those used to manufacture albuterol sulfate inhalation solution 0.083%
previously approved under ANDA 74-880 on September 17, 1997. The facility
received a satisfactory GMP inspection from the Orlando District Office in July,

1999.

The active ingredient (albuterot sulfate) and . -2 ig the same
active ingredient and supplier previously approved under ANDA 74-880. The
container component * e)and T ,is the same

component and supplier previously approved under ANDA 74-880. The analytical
method of analysis is the same as that approved under ANDA 74-880 with the
exception of the analyte concentration which is 0.5%.

4121 34th Street Orlando, FL 32811 (407) 246-1389



Major Amendment to ANDA 75-664
Page 2

2 TYPE OF SUBMISSION: This submission is an Amendment to an Abbreviated New
Drug Application. _

3. PROPRIETARY NAME: None. The generic drug name will be used.

4. NUMBER OF VOLUMES SUBMITTED: 1 Archive Copy, containing 1 volume
1 Review Copy, containing 1 volume
1 Field Submission Copy, containing 1 volume,
(submitted to the Ortando District)

5. THIRD COPY CERTIFICATION STATEMENT: We certify that the thifd (field) copy of this
Abbreviated New Drug Application contains a true copy of alt sections, both administrative
and technical and has been sent directly to the Orlando District Office.

6. Rx/OTC DRUG STATEMENT: This application is for the production of a prescription drug
product (Rx).

7. FACILITY PERSONNEL: The following Nephron Pharmaceuticals Corporation
personnel are available to answer questions concerning this submission:

Administration: Steven F. Simmons, President
Quality Assurance: J. Brian Lundberg, Director of Quality Assurance
Quality Control: Angel Pérez, Manager - Quality Control, Chemistry
Karen Pendleton, Manager - Quality Control, Microbiology
Production: Raul Lugo, Manager - Production

8. CONSULTANTS: The following consultants are authorized to act on behalf of
Nephron Pharmaceuticals Corporation concerning this ANDA, in the following
capacities:

Outside Counsel: David L. Rosen, R.Ph., J.D.
Attorney at Law
McDermott, Will & Emery
600 13" St, N.W.
Washington, DC  20005-3096
(202) 756-8075

B e ,



Major Ammendment to ANDA 75-664
Page 3

We appreciate the agency’s expedient review of our application, and look forward to an
early reply.

Sincerely,

NEPHRON PHARMACEUTICALS CORP.
Steven F. Simmons

President



Nephron Pharmaceuticals Corp. Major Amendment to ANDA 75-664 '
Orlando, FL. 32811 _ Albuterol Sulfate Inh. Sol., 0.5%

(st o’
Deficiency #1 mefli"‘”ﬂ

The Office bf Generic Drugs (OGD) consulted with the Division of Pulmonary Drug
Products (DPDP), in the Office of Review Management. OGD, in agreement with DPDP,
does not recommend the acceptance of your drug product as a generic for the following
reasons: : ~
' OGD has safety concerns regarding a product that is packaged for single use but
requires further dilution.

DPDP representatives stated that the most acceptable configuration for such a “unit
of use”’ product would be that each single unit of albuterol inhalation solution, 0.5%
would be packaged with a unit of saline of a volume required for ditution.”

Response

Nephron disagrees with the conclusions of OGD and DPDP. This product, for all practical
purposes, is no different from the product which is used by patients which is packaged in
multiple dose containers. Patients must be trained by physicians, pharmacists, technicians,
etc. to use the product, and similarly, our product would be adequately labeled with
instructions for appropriate use.

A request for an informal meeting under 21 CFR §314.101 has been submitted. A copy of
the request is attached. | :

000004
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Douglas Sporn, Director

Office of Generic Drugs (HFD-600}
CDER, FDA

Metro Park North |1

7500 Standish Piace, Room 150
Rockville, MD 20855

REFERENCE: ANDA 75-664
Request for Informal Meeting

Dear Mr. Sporn:

In accordance with 21 CFR § 314.101(a)(3), Nephron Pharmaceuticals Corporation
hereby requests an informal meeting be held to discuss the Agency’s refusal to accept ™"
to file ANDA 75-664 for albuterol sulfate inhalation solution, 0.5% packaged in unit-of-

use vials. ,
Specifically, Nephron desires to discuss the Office of Generic Drugs and Division of

Pulmonary Drug Products decision that Albuterol Sulfate Inhalation Solution 0.5%,
packaged in 0.5 mL unit-of-use containers is a danger to public safety. It is Nephron's
firm belief that production of this product in the proposed container provides benefits to

the public and does not raise safety concemns. The benefits are as follows:

1. The proposed drug product is a sterile drug product as opposed to the non-
sterile multi-dose containers currently on the market.

e

2. The proposed drug product is free of preservatives . " .. _ .

P ; known to cause potential allergic reactions which may pose a
danger to patients with pulmonary disorders. '

3. The proposed drug product unit-of-use dispensing provides additional assurance .

against microbial contamination as opposed to the non-sterile drug products,
which have increased bioburden with each successive entry of the bottle by the

dropper.

it is our firm belief that the public will use the medication as labeled. Inogeview,the =~ . * - o
Agency's concern that the public will not dilute the medication prior4 éfd,ﬁfmst?aﬂn is !
unfounded. We strongly believe that the public will follow instruc {o dilute the S
medication prior to use. RECD S
SEP 0 7 1999 S
2 08 & -0
7. XS
G 2 25y

S
407) 246-1389

4121 34th Street Orlando, FL 32811



Request for Informal Meeting
Page 2 ‘

Nephron requests that the foliowing personnel attend the meeting:

William P. Kennedy
Chief Executive Officer
Nephron Pharmaceuticals Corporation

Steven F. Simmons
President :
Nephron Pharmaceuticals Corporation

J. Brian Lundberg
Director of Quality Assurance
Nephron Pharmaceuticals Corporation

David L. Rosen, R.Ph., J.D.
Regulatory Counsel
McDermott, Will & Emery

James C. Morrisson
Ombudsman
CDER, FDA

Office of Generic Drug Staff
Pulmonary Drug Staff

We appreciate the agency’s expedient review of our request, and look forward to an
early reply. o

Sincerely,
NEPHRON PHARMACEUTICALS CORP.

Steven F.
President

Cc: David Rosen
Jim Morrison




. ANDA 75-664
AUG 13 1999

Nephron Pharmaceuticals Corp.
Attention: Steven F. Simmons
4121 34 street

" Orlando, FL 32811-6458
ll.llII.II)Il"llllll.I"IIl”I"IIIIIIIII.IIllllllllllllllllllllu

" Dear Sir:

Please refer to your abbreviated new drug application (ANDA}
dated July 2, 1999, submitted under Section 505(j) of the Federal
Food, Drug and Cosmetic Act for Albuterocl Sulfate Inhalation
Solution, 0.5%

We have given your application a preliminary review, and we find
that it is not sufficiently complete to merit a critical
technical review.

The Office of Generic Drugs (OGD) consulted with the Division of
Pulmonary Drug Products (DPDP), in the Office of Review
Management. - OGD, in agreement with DPDP, does not recommend the
.acceptance of your drug product as a generic for the following
reasons: . :

OGD has safety concerns regarding a product that is packaged
for single use but requires further dilution.

DPDP representatives stated that the most acceptable
configuration for such a “unit of use” product would be that
each single unit of albuterol inhalation solution, 0.5%
would be packaged with a unit of saline of a volume required
for dilution. :

. ".In addition, we are refusing to file this ANDA under 21 CFR
©314.101(d) (3) for the following reasons:

‘You have failed to provide a signed, dated letter of
authorization from the drug master file (DMF) holder,
T =" that allows " -~ . to act as agent’ in
~ granting the Agency reference to the DMF. As an alternative,
" you may provide authorization from the holder of the DMF
“allowing the Agency to access their DMF in support of your
' application. Please provide the required authorization from
the DMF holder.

e

You'have failed to provide a certification of compliance



with current Good Manufacturing Practices/Good Laboratory
Practices (cGMP/GLP) from your
~. Please provide this

~certification.

" It appears that you have packaged only. .. from your . ——

ANDA exhibit batch. You are required to completely package
your exhibit batch in containers intended for marketina.

ot e

L o L for “which you are not seeklng
'approval is not acceptable unless a protocol has been

. submitted and approved prior to submission of the
‘application. " If, for example, you intend to market your
proposed drug product in *“==_ontainers, you must provide
draft labeling and a side-by-side comparison of your .=
labels as well. Please refer to the letters to the industry
from the Director, Office of Generic Drugs, dated November
8, 1991, and August 4, 1983. We also refer you to the
Office of Generic Drugs' Policy and Procedure Guide #41-95,
dated February 8, 1995.

- Also, you have failed to provide three additional separately
bound copies of your methods of validations. Please provide
these copies in separate binders.

Thus, it will not be filed as an abbreviated new drug application
within the meaning of Section 505(j) of the Act.

Within 30 days of the date of this letter you may amend your
" application to include the above information or request in
writing an informal conference about our refusal to file the
application. To file this application over FDA's protest, you
must avail yourself of this informal conference.

If éfter.the informal conference, you still do not agree with our

" conclusion, you may make a written request to file the
- application over protest, as authorized by 21 CFR 314.101{(a) (3).

-If you do so, the application shall be filed over protest under
21 CFR  314.101{a){2}. The filing date will be 60 days after. the
date you requested the informal conference. If you have any
questions please call:

Gregory S. Davis
Project Manager
(301) 827-5862

Sincerelv unvfg_. 7 B
oug Spoxﬁ\g)'“ O 8ﬁ3/?? |

Director, Office of Generic Drugs
Center for Drug Evaluation and Research
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Office of Generic Drugs (HFD-600} 0

CDER, FDA . / 7 N
Metro Park North | : O/gg [ /’—\
7500 Standish Place, Room 150 \6\

Rockville, MD 20855
J i
/ I

REFERENCE: ANDA for Albuterol Sulfate Inhalation Solution, 0.5%

Gentlemen:

Attached, please find ou'r Abbreviated New Drug Application for the production of
Albuterol Sulfate Inhalation Solution, 0.5%, as outlined below.

1. PURPOSE OF THE SUBMISSION: To gain approval from the Food and Drug
Administration for the production of albuteral sulfate inhalation solution, 0.5% at
Nephror’s current facility in Orlando, Florida. The proposed drug product is an
orally administered bronchoditator, in sterile form, in a unit-of-use 1 mL, (0.5mL fill)

~. container, packaged 30 vials to a foil pouch.

The unit-of-use container nomenclature used in this application is supported by
correspondence from OGD/CDER dated April 19, 1999. A copy of the
correspondence from Mr. Douglas Sporn’s office is attached.

The facility, equipment, and processes used to manufacture this product are the
same as those used to manufacture albuterol sulfate inhalation solution 0.083%
previously approved under ANDA 74-880 on September 17, 1997. The facility
received a satisfactory GMP inspection from the Orlando District Office in August,
1997.

The active ingredient (albuterol sulfate) and ~ .5 the same
active ingredient and supplier previously approved under ANDA 74-880. The
container component /7~ s e - 1§ thE SAME
component and supplier previously approved under ANDA 74-880. The analytical
method of analysis is the same as that approved under ANDA 74-880 with the
exception of the analyte concentration which is 0.5%.

FOR
2 TYPE OF SUBMISSION: This submission is an Abbreviated New Drug App "Eﬂon‘REC‘D

JuL 061999

3. PROPRIETARY NAME: None. The generic drug name will be used.

4. NUMBER OF VOLUMES SUBMITTED: 1 Archive Copy, containing 2 volumeg 2
1 Review Copy, containing 2 volumes
1 Field Submission Copy, containing 2 voRsRes
(submitted to the Orlando District)

4121 34th Street Orlando, FL 32811 (407) 246-1389
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ANDA — Albuterol Sulfate Inhalation Sclution, 0.5%
Page 2

5. THIRD COPY CERTIFICATION STATEMENT: We certify that the third (field) copy of this
Abbreviated New Drug Application contains a true copy of all sections, both administrative
and technical and has been sent directly to the Orlando District Office.

6. Rx/OTC DRUG STATEMENT: This application is for the production of a prescription drug
product (Rx).

7. FACILITY PERSONNEL: The following Nephron Pharmaceuticals Corporation
personnel are available to answer guestions concerning this submission:

Administration: Steven F. Simmons, President
Quality Assurance: J. Brian Lundberg, Director of Quality Assurance
Quality Control: Angel Pérez, Manager - Quality Control, Chemistry
Karen Pendleton, Manager - Quality Control, Microbiclogy
Production: Raul Lugo, Manager - Production

8. CONSULTANTS: The following consultants are authorized to act on behalf of
Nephron Pharmaceuticals Corporation concerning this ANDA, in the following
capacities: N

Outside Counsel: David L. Rosen, R.Ph., J.D.
Attorney at Law
McDermott, Will & Emery
600 13" St, N.W.
Washington, DC  20005-3096
(202) 756-8075




ANDA — Albuterol Sulfate inhalation Solution, 0.5% |
Page 3

We appreciate the agency’s expedient review of our application, and look forward to an
early reply.

Sincerely,

EUTICALS CORP.

Steven F.
President

APPEARS THIS WAY
ON ORIGINAL
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e a Food and Drug Administration
R Rockville MD 20857

Nephron Pharmaceuticals Corporation
Attention: Steven F. Simmons

4121 34th Street

Orlando, FL 32811

APR | 9 I9g9

Reference Number: OGD 99-024
Dear Mr. Simmons:

This letter is in response to your correspondence dated January 13, 1999. You request that the
Office of Generic Drugs (OGD) provide further comments regarding packaging of concentrated
inhalation solution drug products in unit-dose or single-unit containers. The Office of Generic
Drugs has reviewed your new proposal and continues to agree with Nephron that a sterile product
is preferred for inhalation solutions. However, your proposal to place concentrated solutions of
albuterol sulfate, isoetharine, and metaproterenol sulfate, which require subsequent dilution, into
single-unit (unit-dose) containers still remains objectionable for the following reasons:

1. Please note that United States Pharmacopoeia . Twenty-Third Revision (USP), defines
two types of single-unit containers; single-dose containers for injections, and unit-dose
containers for all other dosage forms. Your proposal remains the same as stated in your
October 24, 1997, letter. The proposed packaging configuration is in a single-unit container
and, since it is not a parenteral product, would have to meet the USP definition of a unit-dose
container.

"a unit-dose container is a single-unit container for articles intended for -
administration by other than the parenteral route as a single dose, direct from the
container." [Emphasis added]

Since concentrated solutions require further dilution, they cannot be administered directly to the
patient upon removal from the container. Therefore, the proposal to place concentrated solutions
in unit-dose containers does not meet the USP definition and is unacceptable.

2. Your proposal provides an example of Albuterol Sulfate Inhalation Solution which you
contend is packaged and labeled to meet the requirements of unit-dose containers. This
proposal would not be acceptable for the reasons stated above. However, the packaging of
concentrated solutions could be acceptable in unit-of-use containers, provided each container
meets the requirements of section 502(f) of the Federal Food, Drug, and Cosmetic Act
regarding "adequate directions for use". These requirements are codified in 21 CFR 201.5
and 201.100, and can be met by individually packaging each unit (vial, ampule, etc.) with
complete labeling. Such a packaging configuration would help to assure the safe use of these
products by providing complete instructions for their dosage and administration. Currently

i



the unit-of-use packaging configuration remains the only configuration acceptable to OGD
for the marketing of individual units of concentrated inhalation solutions.

We suggest that you revise your proposal to provide for unit-of use rather than unit-dose
packaging.

If you have any questions, please call Ms. Cecelia Parise, R.Ph., Special Assistant to the Director

at (301) 827-5845. In future correspondence regarding this issue, please include a copy of this
letter. '

Sincerely yours;

IDBTlg'Ialé’i. Sp;m \) )
Director

Office of Generic Drugs
Center for Drug Evaluation and Research



