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medical officer and statistical reviewer for in depth discussion and assessment of the Phase 3
program.
Tetracaine and its major metabolite, para-aminobenzoic acid (PBBA) information in Synera
Product Label
With respect to tetracaine, Synera Product Label indicated under Section 12.3 Clinical
Pharmacology that ‘plasma levels of tetracaine were below the limit of quantitation (<0.9 ng/mL)
in all subjects tested (n = 12).’ Synera Product Label does not provide PBBA exposure
information (Note: Synera NDA clinical pharmacology review contains no PBBA exposure
information). Similar findings for tetracaine were observed from Kovanaze administration. Of
all samples analyzed for tetracaine, one quantifiable tetracaine concentration was observed in a
single sample from one subject, which is barely above the LLOQ (0.05 ng/mL). As there were
not enough samples in which tetracaine was quantifiable, tetracaine PK parameters were not
obtained for Kovanaze.
Oxymetazoline nonclinical safety and OTC monograph for nasal decongestant (21 CFR Part
341)
Kovanaze is expected to be used as a one-time administration as a single-dose nasal spray during
a dental procedure. As stated above the Applicant is relying on the OTC monograph for nasal
decongestant products (21 CFR Part 341) to support the nonclinical safety of oxymetazoline in
Kovanaze as support for a 505(b)(2) application. For products containing oxymetazoline
hydrochloride identified in the OTC monograph for nasal decongestant, CFR 314.80(d)(2), the
monograph states that: ‘(A) Nasal drops or sprays: (1) 0.05% aqueous solution. Adults and
children 6 to <12 years of age: 2 or 3 drops or sprays in each nostril not more often than every
10 to 12 hours. Do not exceed 2 doses in any 24-hour period. Children <6 years of age: consult
a doctor; (2) A 0.025% aqueous solution in a container having either a calibrated dropper or a
metered-dose spray that delivers no more than 0.027 milligrams of oxymetazoline per three drops
or three sprays. Children 2 to <6 years of age: 2 or 3 drops or sprays in each nostril not more
often than every 10 to 12 hours. Use only recommended amount. Do not exceed 2 doses in any
24-hour period. Children <2 years of age: consult a doctor.’ For a comprehensive overview
regarding nonclinical safety of oxymetazoline, the reader is referred to review conducted by the
Pharmacology/Toxicology reviewer. From a clinical pharmacology perspective, the Applicant
has conducted adult and pediatric pharmacokinetic studies with Kovanaze to provide
oxymetazoline exposure information, which will be described in the Kovanaze label.
Adults
Study SR-06 was conducted to evaluate the PKs of Kovanaze intranasal administration of 0.6
mL [18 mg tetracaine HCl and 0.3 mg oxymetazoline HCl; at the maximum recommended dose
(highest Phase 3 adult dose)] in healthy adult volunteers (N=24; 13/11 male/female, age 18.1 to
47.5 years old). Kovanaze 0.6 mL was administered as 3 sprays of 0.2 mL each, unilaterally in
one nostril for a total dose of 0.6 mL (3 administrations of 1 X 0.2 mL). Each unilateral nasal
spray (that is, to only one nostril) was separated from the previous one by a 4-min interval. The
total dosing period was 8 minutes (0, 4, and 8 minutes). Tetracaine, PBBA and oxymetazoline
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moieties were analyzed utilizing validated liquid chromatography with tandem mass
spectrometric detection (LC-MS/MS) methods.
After administration of Kovanaze, it appears that tetracaine was rapidly metabolized to PBBA.
There were over 500 blood samples analyzed for tetracaine; the lower limit of quantitation
(LLOQ) for tetracaine was 0.05 ng/mL. Of all samples analyzed one quantifiable tetracaine
concentration was observed in a single sample from one subject (Subject 116, 0.08 h (5 min)
sample, 0.0501 ng/mL), which is barely above the LLOQ. As there were not enough samples in
which tetracaine was quantifiable, tetracaine PK parameters were not obtained. It is noted that
similar findings were reported in Synera Product Label, which the Label indicated that ‘plasma
levels of tetracaine were below the limit of quantitation (<0.9 ng/mL) in all subjects tested (n =
12).’
Following Kovanaze intranasal administration of 0.6 mL, the observed mean oxymetazoline
Cmax, AUC0-inf and T1/2 value were 1.78 ng/mL, 4.24 ng.h/mL and 5.23 h, respectively. The
observed median Tmax was 5 minutes. The observed mean PBBA Cmax, AUC0-inf and T1/2
value were 465 ng/mL, 973 ng.h/mL and 2.6 h, respectively. The observed median Tmax was 20
minutes.
Pediatrics
Kovanaze development in pediatric population was discussed during end-of-phase 2 meeting and
pre-NDA meeting, which included dose selection for pediatric patients, evaluation of safety and
efficacy in patients down to the age of 3 years, plans for the initial pediatric trial to start with the
older patients first, e.g., 12 to 17 years of age, followed by younger patients, etc. As previously
stated the Applicant already assessed Kovanaze in pediatric patients 3 to 17 years of age ( SR 3
04, a Phase 3 safety and efficacy trial, SR 2-03, a Phase 2 dose-ranging study, and SR 2-07, a
Phase 1 pharmacokinetic study) prior to submitting the agreed initial Pediatric Study Plan.
Currently the Applicant is requesting approval of Kovanaze for adults and pediatric patients
. Additionally the Applicant is requesting a waiver for patients 2 years old and
younger.
(b) (4)

Study SR 2-07 was an open-label, single-center, single-dose study to determine and evaluate the
PK profiles and safety of tetracaine, PBBA, and oxymetazoline after intranasal administration of
Kovanaze administered as the recommended weight-based Phase 3 dose (same dosing scheme
was used in Phase 3 pediatric trial SR 3-04) in pediatric subjects, ages 3 to 17 years. Pediatric
subjects were enrolled into 3 groups based on age: ages 3 to 6 years; ages 7 to 11 years; and ages
12 to 17 years, inclusive. Pediatric subjects weighing 1) 10 to < 20 kg received 1 0.1 mL spray,
2) 20 to < 40 kg received 2 unilateral 0.1 mL sprays (total dose 0.2 mL) dosed 4 minutes apart,
3) 40 kg or more received 2 unilateral 0.2 mL sprays (total dose 0.4 mL) dosed 4 minutes apart.
After Kovanaze administration, tetracaine was rapidly metabolized to PBBA. There were close
to 200 blood samples analyzed for tetracaine; the lower limit of quantitation (LLOQ) for
tetracaine was 0.05 ng/mL. Of all blood samples analyzed no quantifiable tetracaine
concentrations was observed. Therefore tetracaine PK parameters were not determined. Tables
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2 and 3 present oxymetazoline and PBBA pharmacokinetic parameters after 0.1 mL, 0.2 mL and
0.4 mL Kovanaze (0.05 mg, 0.1 mg, and 0.2 mg oxymetazoline dose, respectively).
The observed oxymetazoline mean Cmax values were 0.37 ± 0.43, 0.85 ± 0.45, and 1.2 ± 0.38
ng/mL in the 0.1 mL, 0.2 mL, and 0.4 mL dose groups, respectively. The observed
oxymetazoline mean AUC0-inf values were 0.99 (N=1), 2.53 ± 1.08, and 2.64 ± 0.41 ng.h/mL in
the 0.1 mL, 0.2 mL, and 0.4 mL dose groups, respectively. The observed oxymetazoline mean
T1/2 values were 1.57 h (n = 1), 4.32 h, and 3.49 h in the 0.1 mL, 0.2 mL, and 0.4 mL dose
groups, respectively. Oxymetazoline Tmax (median) values were observed at 10 to 30 min postdose.
The observed PBBA mean Cmax values were 166 ± 71, 345 ± 172, and 365 ± 30 ng/mL in the
0.1 mL, 0.2 mL, and 0.4 mL dose groups, respectively. The observed oxymetazoline mean
AUC0-inf values were 529 ± 222, 826 ± 606, and 665 ± 86 ng.h/mL in the 0.1 mL, 0.2 mL, and
0.4 mL dose groups, respectively. The observed PBBA Tmax (median) values were observed at
20 to 30 min post-dose. PBBA mean T1/2 values were 2.81 h, 2.18 h, and 1.57 h in the 0.1 mL,
0.2 mL, and 0.4 mL dose groups, respectively.
Comparison between adults and pediatrics
In Study SR 2-06 Kovanaze assessed dose in adults was 0.6 mL (0.3 mg oxymetazoline). In
Study SR 2-07 Kovanaze assessed doses in pediatrics were 0.1, 0.2 and 0.4 mL (0.05, 0.1 and 0.2
mg oxymetazoline, respectively). As stated previously tetracaine concentrations were below the
LLOQ for both studies. The following figures are to provide a quick snapshot of adult and
pediatric Cmax and AUC values obtained from Studies SR 2-06 and SR 2-07. An increase in
systemic oxymetazoline exposure, as indicated by mean Cmax and AUC0-t values, was observed
with increasing mg-dose across the three pediatric groups. Additionally, this trend continued
when mean values from adults (Study SR 2-06) were included (Figure 1). Similar findings were
observed for PBBA with increasing tetracaine mg-dose (Figure 2). Accordingly the mean Cmax
and AUC0-inf values are compared in Table 1 from Studies SR 2-06 and SR 2-07.
Figure 1 Mean (± SD) Oxymetazoline Cmax and AUC0-t in pediatric (Study SR 2-07) and
adult (Study SR 2-06) subjects as a function of oxymetazoline mg-dose following Kovanaze
administration.

Source data: Appendix 16 1 13, Table/Appendix 2 and Appendix 9, Table/Appendix 2 in Pharmacokinetic Analysis Report
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Figure 2 Mean (± SD) PBBA Cmax and AUC0-t in pediatric (Study SR 2-07) and adult (Study
SR 2-06) subjects as a function of tetracaine mg-dose following Kovanaze administration

Source data: Appendix 16 1 13, Table/Appendix 3 and Appendix 9, Table/Appendix 3 in PK Analysis Report

Table 1 Mean oxymetazoline and PBBA pharmacokinetic parameters in pediatric (0.1, 0.2 and
0.4 mL) and adult subjects (0.6 mL) after Kovanaze administration
Dose
mL
Group

Pediatric (SR 2-07)

Cmax
(ng/mL)

AUCinf
(ng.h/mL)

T1/2
(h)

Oxymetazoline
10 to < 20 kg

0.1

0.367

0.992*

1.57*

20 to < 40 kg

0.2

0.846

2.53

4.32

> 40 kg

0.4

1.20

2.64

3.49

0.6

1.78

4.24

5.23

Adult (SR 2-06)

PBBA

Pediatric (SR 2-07)

Adult (SR 2-06)
*N=1

Reference ID: 3890520

10 to < 20 kg

0.1

166

529

2.81

20 to < 40 kg

0.2

345

826

2.18

> 40 kg

0.4

365

665

1.57

0.6

465

973

2.60

2.2

General Clinical Pharmacology

2.2.1 What are the design features of the pivotal clinical trials? What is the response endpoints
used in Phase 3 trials?
For support of Kovanaze efficacy the Applicant relies upon the results from 3 clinical trials, 2
adults (SR 3-02 and SR 3-03) and 1 pediatric (SR 3-04) trials. To-be-marketed product was used
in all clinical trials. All adult trials utilized multicenter, randomized, double-blind, placebocontrolled, parallel-groups study design. The pediatric trial was similar except that it was not a
placebo-controlled. The primary efficacy endpoint in Phase 3 trials was completion of standard
dental procedure (e.g., drilling and restoring a decayed tooth) without the need for “rescue” by
injection of local anesthetic (e.g., 4% articaine HCl with 1:200,000 epinephrine).
In Study SR 3-02 (N=110) adult patients received three 0.2 mL intranasal sprays (0.6 mL total)
of either Kovanaze (N=44), tetracaine alone (N=44), or placebo (N=22) ipsilateral to the target
tooth over a period of 8 minutes. Kovanaze was compared to tetracaine alone and to placebo.
All treatments were administered unilaterally on the same side as the target tooth/teeth. In Study
SR 3-03 (N=150) adult patients received two to three 0.2 mL sprays (0.4 or 0.6 mL total) of
either Kovanaze (N=100) or placebo (N=50) 4 minutes apart. An optional third spray was
available if anesthesia was insufficient 15 minutes after the first dose. Kovanaze was compared
to placebo. Again, unilateral administration was used for all treatments. In Study SR 3-04
(N=90 age 3 through 17 years old inclusive) pediatric patients received one or two intranasal
sprays of either Kovanaze (N=60) or placebo (N=30) based on body weight: 1) one 0.1 mL spray
for patients weighing 10 kg to < 20 kg; 2) two 0.1 mL sprays for patients weighing 20 to < 40
kg; and 3) two 0.2 mL sprays for patients weighing ≥ 40 kg. Kovanaze was compared to
placebo. Again, unilateral administration was used for all treatments.
In all Phase 3 trials the Applicant reported that success rates for the Kovanaze were 84% (27%
placebo), 88% (28% placebo), and 77% (53% placebo) for SR 3-02, SR 3-03 and SR 3-04 trials,
respectively. For a comprehensive overview regarding safety and effectiveness of Kovanaze, the
reader is referred to reviews conducted by medical officer and statistical reviewer for in depth
discussion and assessment of the Phase 3 program.
2.2.2 Are the active moieties in the plasma (or other biological fluid) appropriately identified
and measured to assess pharmacokinetic parameters and exposure response relationships? (if yes,
refer to II. F, Analytical Section; if no, describe the reasons)
Yes, the active moieties, tetracaine, its metabolite, PBBA, and oxymetazoline have been
identified and measured to assess pharmacokinetic parameters. See Analytical Section 2.6 for
additional information regarding assay methodology employed.
2.2.3

Exposure-response

2.2.3.1
What are the characteristics of the exposure-response relationships (dose-response,
concentration-response) for efficacy? If relevant, indicate the time to the onset and offset of the
pharmacological response or clinical endpoint.
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Mechanism of Action
Oxymetazoline is believed to be a mixed α1/α2-adrenoceptor agonist (Haenisch 2010) and to
exert its local decongestant effects in the nose by stimulating adrenergic receptors, eliciting
vasoconstriction of dilated arterioles and reducing nasal blood flow.
Distribution
No information was available.
Metabolism
In vitro oxymetazoline metabolism evaluated in liver fractions (S9 fractions) suggested that
oxymetazoline undergoes oxidative metabolism possibly via CYP2C19 isoform (Mahajan, Drug
Metab and Disposition, Vol 39, No.4, 2011). Additionally in vitro oxymetazoline metabolism
information suggested that oxymetazoline undergoes O-glucuronidation by UGT1A9 (Mahjan, J
PHARM SCI, Vol. 100, No. 2, Feb 2011).
Elimination
No information was available.
2.2.4.1

What are the single dose PK parameters?

Study SR-06
Study SR-06 was conducted in healthy adult volunteers (N=24; 13/11 male/female, age 18.1 to
47.5 years old) to evaluate the pharmacokinetics of tetracaine, PBBA (a major metabolite of
tetracaine) and oxymetazoline after Kovanaze intranasal administration of 0.6 mL [18 mg
tetracaine HCl and 0.3 mg oxymetazoline HCl; at the maximum recommended dose (highest
Phase 3 adult dose)]. Kovanaze 0.6 mL was administered as 3 sprays of 0.2 mL each,
unilaterally in one nostril for a total dose of 0.6 mL (3 administrations of 1 X 0.2 mL). Each
unilateral nasal spray (that is, to only one nostril) was separated from the previous one by a 4
min interval. The total dosing period was 8 minutes (0, 4, and 8 minutes).
Blood samples were collected at pre-dose, at after the final nasal spray, at 5, 10, 15, 20, 25, 30,
40, and 50 minutes, and 1, 1.25, 1.5, 1.75, 2, 3, 4, 6, 8, 12, 16, and 24 hours after the final nasal
spray. Tetracaine, PBBA and oxymetazoline were quantitated in plasma using validated liquid
chromatography with tandem mass spectrometric detection (LC-MS/MS) methods with lower
limits of quantitation (LLOQ) values of 0.0500 ng/mL for tetracaine and oxymetazoline, and
2.00 ng/mL for PBBA.
There were approx. equal number male and female subjects participated in the study (54% male
and 46% female). The mean age was 28.7 ± 9.36 years (range 18 to 47 years). The majority of
subjects were White (n = 19, 79.2%) as well as not of Hispanic or Latino ethnicity (n = 22,
91.7%). The subjects mean weight was 68.3 ± 10.85 kg (range 54 to 84 kg); mean height was
170.4 ± 9.45 cm (range 152 to 188 cm); mean BMI was 24.4 ± 3.60 kg/m2 (range 19 to 34
kg/m2).
After administration of Kovanaze, it appears that tetracaine was rapidly metabolized to PBBA.
There were over 500 blood samples analyzed for tetracaine; the lower limit of quantitation
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Table 4 Mean Oxymetazoline and PBBA Plasma Pharmacokinetic Parameters* in Human
(b) (4)
Volunteers After the Intranasal Administration of
(Tetracaine HCL 18 mg,
Oxymetazoline HCL 0.3 mg)

Source data: Pharmacokinetic Analysis Report

The observed mean oxymetazoline Cmax, AUC0-inf and T1/2 value were 1.78 ng/mL, 4.24
ng.h/mL and 5.23 h, respectively. The observed median Tmax was 5 minutes.
The observed mean PBBA Cmax, AUC0-inf and T1/2 value were 465 ng/mL, 973 ng.h/mL and
2.6 h, respectively. The observed median Tmax was 20 minutes.
Safety
A summary of TEAE incidence is provided in Tables 5. The most frequently reported TEAEs
following administration of Kovanaze were respiratory, thoracic and mediastinal disorders (n =
22, 91.7%), gastrointestinal disorders (n = 17, 70.8%), and nervous system disorders (n = 16,
66.7%).
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Table 5 Incidence (N, %) of Treatment Emergent Adverse Events by System Organ
Class and Preferred Term (Safety Population)

Source data: Table 14.3.1.2

2.2.4.2
Based on PK parameters, what is the degree of linearity or nonlinearity in the doseconcentration relationship?
Study SR-02
Study SR-02 was a preliminary study conducted in healthy adult volunteers (N=12; 6/6
male/female, 25 to 47 years old) to evaluate the safety and to determine the pharmacokinetics of
Kovanaze at the previously estimated maximum single dose of 0.6 mL (18 mg tetracaine HCl
and 0.3 mg oxymetazoline HCl) and 1.2 mL (36 mg tetracaine HCl and 0.6 mg oxymetazoline
HCl). All subjects received 0.6 mL at the first treatment and 1.2 mL dose at least 1 week, but no
more than 3 weeks, later as a second treatment. The first dose, 0.6 mL, was administered as 3
sprays in each nostril (0.1 mL/spray), for a total dose of 0.6 mL. The second dose, 1.2 mL, was
administered as 6 sprays in each nostril for a total dose of 1.2 mL. Each set of bilateral nasal
sprays (that is, one spray to each nostril for 2 sprays) was separated from the previous sprays by
a 4-minute interval. The total dosing period was 8 minutes for the 0.6 mL (0, 4, and 8 minutes)
and 20 minutes for the 1.2 mL (0, 4, 8, 12, 16, and 20 minutes). Blood samples were collected at
pre-dose, followed by every 5 min following the beginning of dose administration through 30
min, every 10 min from 30 through 120 min. Tetracaine, PBBA (a major metabolite of
tetracaine) and oxymetazoline were quantitated in plasma using validated liquid chromatography
with tandem mass spectrometric detection (LC-MS/MS) methods with lower limits of
quantitation (LLOQ) of 0.100 ng/mL for all analytes.
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Mean (±SD) oxymetazoline, tetracaine and PBBA concentration vs time data are presented in
Figures 7, 8, and 9, respectively.
Figure 7
Oxymetazoline Mean (±SD) Plasma Concentration – Time Curves in Healthy
Volunteers after Standard and High Dose Kovanaze Administration (Source data: Appendix
16.1.13; Table 2 in Pharmacokinetic Analysis Report)

Figure 8 Tetracaine Mean (±SD) Plasma Concentration – Time Curves in Healthy Volunteers
after Standard and High Dose Kovanaze Administration (Source data: Appendix 16.1.13; Table 3
in Pharmacokinetic Analysis Report)

Reference ID: 3890520

Figure 9 PBBA Mean (±SD) Plasma Concentration – Time Curves in Healthy Volunteers after
Standard and High Dose Kovanaze Administration (Source data: Appendix 16.1.13; Table 4 in
Pharmacokinetic Analysis Report)

Oxymetazoline, tetracaine, and PBBA PK parameters are summarized in Table 6.
Table 6 Oxymetazoline, Tetracaine, and PBBA PK Parameters

Source data: Appendix 16.1.13; Table 2, Table 3 and Table 4 in Pharmacokinetic Analysis Report.
a Values represent mean and SD except for tmax, which is reported as median and range; n = 12 unless otherwise
indicated; b n = 11; c n = 7; d n = 4; e Not reported; each subject had less than 3 samples with measurable tetracaine
concentrations; f After subjects received 18 mg of tetracaine in a standard dose of Kovanaze at Visit 1; g n = 8; h
Excludes 3 subjects who had less than 3 samples with measurable tetracaine concentrations; i After subjects
received 36 mg of tetracaine in a high dose of Kovanaze at Visit 2; NA = not applicable; ND = parameter could not
be determined due to insufficient data; NR = not reported; PBBA = p-butylaminobenzoic acid.

Reference ID: 3890520

The profiles indicated that 2 h collection interval may not be sufficient to adequately characterize
Kovanaze after intranasal administration. Based on the 2 hour sampling scheme, AUC and T1/2
values cannot be considered definitive and should be interpreted with caution. If any
information can be utilized from this data, observed Cmax and Tmax values for oxymetazoline
and PBBA can be of some value. With a doubling of Kovanaze dose (0.6 to 1.2 mL), Cmax
values increased approx. 41 and 80% for oxymetazoline and PBBA, respectively, showing less
than dose proportional increase. One of the confounding factors for less than proportional
increase may be due to the fact that there were 3 and 6 bilateral nasal sprays, for 0.6 and 1.2 mL,
respectively, for administration durations of 8 to 20 minutes. As tetracaine was measurable only
sporadically across subjects over the 2 h time course, tetracaine values, again, are not considered
definitive and should be interpreted with caution.
2.3
2.3.1

Intrinsic Factors
What is the status of pediatric studies and/or any pediatric plan for study?

Kovanaze development in pediatric population was discussed during end-of-phase 2 meeting and
pre-NDA meeting, which included dose selection for pediatric patients, evaluation of safety and
efficacy in patients down to the age of 3 years, plans for the initial pediatric trial to start with the
older patients first, e.g., 12 to 17 years of age, followed by younger patients, etc. Currently the
Applicant is requesting approval of Kovanaze for adults and pediatric patients 3 to 17 years of
age. Additionally the Applicant is requesting a waiver for patients 2 years old and younger. It is
(b) (4)
.
noted that the Applicant already assessed Kovanaze in pediatric patients
They have conducted the pediatric studies, SR 3-04, a Phase 3 safety and efficacy trial, SR 2-03,
a Phase 2 dose-ranging study, and SR 2-07, a Phase 1 pharmacokinetic study, prior to submitting
the initial Pediatric Study Plan. A brief description of Phase 3 trial was presented in Section
2.2.1. The findings from Study SR 2-07 is presented below.
Study SR 2-07
Study SR 2-07 was an open-label, single-center, single-dose study to determine and evaluate the
PK profiles and safety of tetracaine, its major metabolite (PBBA), and oxymetazoline after
intranasal administration of Kovanaze [tetracaine HCl (3%) and oxymetazoline HCl (0.05%),
which a single spray dose of 0.1 mL Kovanaze contains 3 mg tetracaine HCl and 0.05 mg
oxymetazoline HCl] administered as the recommended weight-based Phase 3 dose in healthy
pediatric subjects, ages 3 to 17 years. Pediatric subjects were enrolled into 3 groups based on
age: ages 3 to 6 years; ages 7 to 11 years; and ages 12 to 17 years, inclusive. The Applicant
made a statement in the study report that pediatric dosing established for Phase 3 was based on
the results of the Phase 2 dose-ranging study SR 2-03 performed in subjects aged 3 to 17.
It is noted that the Applicant planned to initiate the pediatric program before NDA submission.
With respect to this study protocol, the protocol was submitted to the Agency on September 3,
2013, initiated on September 24, 2013 and completed on November 1, 2013. By virtue of
looking at the dates, this study was initiated quickly and completed rapidly after the protocol was
submitted to the Agency. The Applicant stated that the study protocol, informed consent form
(ICF), assent form, and Health Insurance Portability and Accountability Act (HIPAA) consent
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form were approved by the
Institutional Review Board (IRB) in conformance with
regulations in 21 CFR (Code of Federal Regulations) Parts 50 and 56. After the NDA
submission, there is an ongoing discussion with the enrollment of healthy pediatric subjects for
this study with Good Clinical Practice Compliance Oversight Branch (GCPCOB), Division of
Clinical Compliance Evaluation (DCCE), Office of Scientific Investigations (OSI), Office of
Compliance (OC) and Office of Pediatric Therapeutics (OPT), Office of Special Medical
Programs (OSMP), Office of the Commissioner (OC). The information obtained from this study
(b) (4)
,
may be needed in the Labeling if Kovanaze is approved for use in pediatric subjects
although the current study was conducted in healthy population. Scientifically if one considers
tetracaine and oxymetazoline exposure in healthy pediatric subjects to that of pediatric patients
who are undergoing dental procedures (“otherwise healthy population”), there should be no
differences in their metabolism profiles, which in turn will surmount to same if not very close
tetracaine and oxymetazoline levels between the two populations.
(b) (4)

Kovanaze was provided as pre-filled single use sprayers (
Batch 200093 was used in this study, manufactured according to the
proposed commercial formulation). Each sprayer contained 0.2 mL each, and can deliver either
as a single 0.1 mL spray (with an aid of dose divider; dose divider was placed at the top of the
plunger rod) or as two 0.1 mL sprays.
(b) (4)

Pediatric subjects weighing 1) 10 to < 20 kg received 1 0.1 mL spray at Time 0 minute, 2) 20 to
< 40 kg received 2 unilateral 0.1 mL sprays (total dose 0.2 mL) dosed 4 minutes apart at Times 0
and 4 (± 1) minutes, 3) 40 kg or more received 2 unilateral 0.2 mL sprays (total dose 0.4 mL)
dosed 4 minutes apart at Times 0 and 4 (± 1) minutes (Table 7).
Table 7 Kovanaze administration based on subject weight

(Administration procedure: Spray 1 (all groups) – Approximately Horizontal: Position the sprayer tip approximately horizontal.
Direct the sprayer toward the middle of the nasal cavity; Spray 2 (0.2 mL and 0.4 mL Groups) – 45 degrees: Position the sprayer
tip approximately 45 degrees above the horizontal plane. Direct the sprayer toward the middle of the nasal cavity; push hard and
fast on the plunger rod. Expel the spray in approximately ½ second or less)

Blood samples for PK analysis were collected at pre-dose, 0, 10, 30 min, 1, 3, 6, 8, 9, 12 and 24
hours post dosing. Plasma samples were analyzed using validated liquid chromatography with
tandem mass spectrometric detection (LC-MS/MS) procedures for the three analytes, tetracaine,
PBBA, and oxymetazoline. The following PK parameters were calculated using noncompartmental analysis: Cmax, Tmax, AUC0-t, AUC0-inf, elimination rate constant, and, T1/2.
(Note: Time 0 refers to the sample drawn after administration of the last spray of study drug.)
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Demographic characteristics of pediatric subjects receiving Kovanaze are summarized in Tables
8 through 10.
Table 8 Demographic Characteristics of Pediatric Volunteers Receiving Kovanaze

Table 9 Pediatric subjects according to the age group
Age category (y)

Male (N)

Female (N)

0–2

0

0

2 -> 6

2

3

6 – 12

5

2

> 12

2

4
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Table 10 Pediatric gender range in years (y)
Male
Age range (y)

Female
Age range (y)

4.1

3.8

5.9

4.8

6

5.4

8.2

9.4

8.2

11.6

9.4

12.4

11.6

13.3

13.5

13.3

15.1

13.5

The age of the study population ranged between 3.8 to 15.1 years old. Mean body mass index
(BMI) for the 3 dose groups was as follows: 15.2 ± 0.70 kg/m2 (range 15 to 16 kg/m2) for the
0.1 mL group, 16.4 ± 1.29 kg/m2 (range 15 to 19 kg/m2) for the 0.2 mL group, and 23.2 ± 3.83
kg/m2 (range 19 to 29 kg/m2) for the 0.4 mL group.
After Kovanaze administration, tetracaine was rapidly metabolized to PBBA. There were close
to 200 blood samples analyzed for tetracaine; the lower limit of quantitation (LLOQ) for
tetracaine was 0.05 ng/mL. Of all blood samples analyzed no quantifiable tetracaine
concentrations was observed. Therefore tetracaine PK parameters were not determined. Tables
2 and 3 present oxymetazoline and PBBA pharmacokinetic parameters after 0.1 mL, 0.2 mL and
0.4 mL Kovanaze (0.05 mg, 0.1 mg, and 0.2 mg oxymetazoline dose, respectively).
Mean (±SD) oxymetazoline and PBBA concentration vs time data are presented in Figure 10 and
Figure 11, respectively.
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All subjects had measurable plasma oxymetazoline concentrations through 6 h post dose, with
quantifiable concentrations observed in a total of 7 subjects through 9 h and in a total of 2
subjects through 12 h; one subject in the 0.2 mL dose group had a measurable concentration near
the LLOQ at 24 h. All subjects had measurable PBBA concentrations. All subjects had
measurable PBBA plasma concentrations through at least 8 h post dose, with measureable
concentrations observed in a total of 11 subjects through 9 h and in a total of 5 subjects through
12 h; one subject in the 0.2 mL dose group had measurable PBBA concentrations through 24 h.
Oxymetazoline and PBBA PK parameters are summarized in Table 11 and Table 12,
respectively.
Table 11
Plasma Pharmacokinetic Parameters for Oxymetazoline after Intranasal
Administration of Kovanaze to Healthy Pediatric Subjects

1) 10 to < 20 kg: one 0.1 mL spray at Time 0 min
2) 20 to < 40 kg: two unilateral 0.1 mL sprays (total dose 0.2 mL) dosed 4 min apart at Times 0 and 4 (± 1) min
3) >40 kg or more: two unilateral 0.2 mL sprays (total dose 0.4 mL) dosed 4 min apart at Times 0 and 4 (± 1) min

The observed oxymetazoline mean Cmax values were 0.37 ± 0.43, 0.85 ± 0.45, and 1.2 ± 0.38
ng/mL in the 0.1 mL, 0.2 mL, and 0.4 mL dose groups, respectively. The observed
oxymetazoline mean AUC0-inf values were 0.99 (N=1), 2.53 ± 1.08, and 2.64 ± 0.41 ng.h/mL in
the 0.1 mL, 0.2 mL, and 0.4 mL dose groups, respectively.
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Oxymetazoline mean T1/2 values were 1.57 h (n = 1), 4.32 h, and 3.49 h in the 0.1 mL, 0.2 mL,
and 0.4 mL dose groups, respectively. Oxymetazoline Tmax (median) values were observed at
10 to 30 min post-dose.
Table 12 Plasma Pharmacokinetic Parameters for PBBA after Intranasal Administration of
Kovanaze to Healthy Pediatric Subjects

1) 10 to < 20 kg: one 0.1 mL spray at Time 0 min
2) 20 to < 40 kg: two unilateral 0.1 mL sprays (total dose 0.2 mL) dosed 4 min apart at Times 0 and 4 (± 1) min
3) >40 kg or more: two unilateral 0.2 mL sprays (total dose 0.4 mL) dosed 4 min apart at Times 0 and 4 (± 1) min

The observed PBBA mean Cmax values were 166 ± 71, 345 ± 172, and 365 ± 30 ng/mL in the
0.1 mL, 0.2 mL, and 0.4 mL dose groups, respectively. The observed oxymetazoline mean
AUC0-inf values were 529 ± 222, 826 ± 606, and 665 ± 86 ng.h/mL in the 0.1 mL, 0.2 mL, and
0.4 mL dose groups, respectively.
PBBA Tmax (median) values were observed at 20 to 30 min post-dose. PBBA mean T1/2
values were 2.81 h, 2.18 h, and 1.57 h in the 0.1 mL, 0.2 mL, and 0.4 mL dose groups,
respectively.
Table 13 presents a summary of the number and subjects with Treatment Emergent AEs
(TEAEs) in each treatment group.
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Table 13 Summary of Treatment Emergent Adverse Events

The Applicant stated that a total of 4 TEAEs were reported by 3 subjects (50%) in the 0.4 mL
dose group. All TEAEs were from a single SOC (nervous system disorders). The most
frequently reported TEAE on the PT level was headache (in 3 subjects, 50.0%) followed by
dizziness (1 subject, 16.7%). There were no reports of TEAEs in the 0.1 or 0.2 mL dose groups.
2.4
2.4.1

Extrinsic Factors
Drug-Drug Interactions

The pharmacokinetic interactions between tetracaine and oxymetazoline are not expected as
tetracaine undergoes rapid hydrolysis by plasma esterases and oxymetazoline is thought to be
metabolized by CYP enzymes according to the in vitro findings reported in the literature.
2.5

General Biopharmaceutics

2.5.1 What is the in vivo relationship of the proposed to-be-marketed formulation to the pivotal
clinical trial formulation in terms of comparative exposure?
TMB formulation/
2.6

(b) (4)

was used in all clinical studies.

Analytical Section

2.6.1 Which metabolites have been selected for analysis and why? What bioanalytical methods
are used to assess concentrations?
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Tetracaine, its major metabolite, PBBA, and oxymetazoline moieties were measured and
analyzed from plasma samples. A high-performance liquid chromatography method with mass
(b) (4)
spectrometric detection (LC-MS/MS) methodology was use
. Oxymetazoline-d4, tetracaine-d6, and PBBA-d7 were used as the respective internal
standards. Human plasma in K2EDTA was utilized and contained 1 mg/mL neostigmine
bromide as a stabilizing agent. The extract was analyzed by using a Waters X-Bridge C18,
50×2.1 mm, 3.5 μm column. Oxymetazoline, tetracaine, PBBA, and their respective internal
standards were monitored on an Applied Biosystems API-4000, or equivalent, mass
spectrometric system with turbo-ion spray ionization (electrospray) in positive ion mode and
multiple reaction monitoring (MRM) detection.
Sensitivity: The lower limit of quantification (LLOQ) was 0.050 ng/mL for oxymetazoline and
tetracaine, and 2.00 ng/mL for PBBA. Calibration curves ranged from 0.050 to 10.0 ng/mL for
oxymetazoline and tetracaine, and 2.00 to 1000 ng/mL for PBBA. Dilution integrity was
demonstrated at 4-fold and 20-fold dilutions for all three analytes.
Precision: For plasma oxymetazoline, tetracaine, and PBBA, precision of the quality control
(QC) samples %CV ranged from 5.8% to 9.2%, 4.9% to 8.0%, and 4.4% to 9.5%, respectively.
Accuracy: For plasma oxymetazoline, tetracaine, and PBBA, accuracy of the QC samples bias
ranged from -4.1% to 1.5%, -3.4% to -3.2%, and -5.5% to -2.7%, respectively.
Linearity: Linearity during sample analysis was reflected by r (correlation coefficient) of the
standard curves. For plasma oxymetazoline, tetracaine, and PBBA, these ranged from 0.9973 to
0.9984, 0.9985 to 0.9994, and 0.9983 to 0.9991, respectively.
Specificity: There were no significant chromatographic peaks detected at mass transitions and
expected retention times of the analytes or their internal standards that would interfere with
quantitation.
Stability: Oxymetazoline, tetracaine, and PBBA were stable in human plasma at room
temperature for 9 h (oxymetazoline and tetracaine) and 18 h (PBBA), and all three analytes were
stable for at least 769 days at -80ºC. The analytes were stable during 4 freeze-thaw cycles for
oxymetazoline and tetracaine, and 6 freeze-thaw cycles for PBBA. All three analytes were stable
in processed samples at 4°C for at least 4 days.
A typical set of values for quality control samples for oxymetazoline, tetracaine and PBBA
presented below (Tables 14, 15, and 16, respectively):
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Elimination: The terminal half-life of oxymetazoline in plasma following nasal administration of
Kovanaze to adult subjects is approximately 5.2 hours.
The elimination half-life and apparent clearance of tetracaine could not be determined after
Kovanaze administration because it is rapidly and thoroughly hydrolyzed in plasma. The plasma
half-life of PBBA is approximately 2.6 hours in adult subjects.
Metabolism: Oxymetazoline is converted to a glucuronide conjugate in vitro by UGT1A9.
Tetracaine is rapidly and thoroughly cleaved by esterases in plasma and other tissues to PBBA
(b) (4)
(b) (4)
and dimethylaminoethanol. These metabolites
have an
activity.
Excretion: The apparent clearance of oxymetazoline after nasal administration of Kovanaze has
not been determined. It is thought that the primary route of oxymetazoline elimination at
clinically relevant concentrations is by renal excretion. PBBA clearance cannot be determined
after administration of tetracaine.
Special Populations
Pediatrics:
In subjects 4-15 years of age (n=18) that received Kovanaze doses of 0.1 mL (10 to < 20 kg body
weight), 0.2 mL (20 to < 40 kg), or 0.4 mL (≥ 40 kg), oxymetazoline and PBBA attained
maximum concentrations within approximately 10 minutes to 30 minutes (median time)
The observed oxymetazoline mean Cmax values were 0.37 ± 0.43,
following the end of dosing.
(b)
(4)
0.85 ± 0.45, and 1.2 ± 0.3 ng/mL in the 0.1 mL, 0.2 mL, and 0.4 mL dose groups, respectively.
The observed oxymetazoline mean AUC0-inf values were 0.99 (N=1), 2.53 ± 1.08, and 2.64 ±
0.41 ng.h/mL in the 0.1 mL, 0.2 mL, and 0.4 mL dose groups, respectively. Mean elimination
half-life values for oxymetazoline were approximately 1.6 to 4.3 hours across pediatric dose
groups.
Plasma concentrations of tetracaine were below the limit of assay quantification (0.05 ng/mL) in
all subjects. PBBA attained maximum concentrations within approximately 20 minutes to 30
minutes (median time) following the end of dosing. The observed PBBA mean Cmax values
were 166 ± 71, 345 ± 172, and 365 ± 30 ng/mL in the 0.1 mL, 0.2 mL, and 0.4 mL dose groups,
respectively. The observed oxymetazoline mean AUC0-inf values were 529 ± 222, 826 ± 606,
and 665 ± 86 ng.h/mL in the 0.1 mL, 0.2 mL, and 0.4 mL dose(bgroups, respectively. Mean
elimination half-life values for PBBA were approximately 1.6 ) to 2.8 (b)
(4) hours across pediatric
(4)
dose groups.
Specific population
Elderly: The pharmacokinetics of Kovanaze were not evaluated in subjects greater than 50 years
of age.
Renal or Hepatic Impairment: The pharmacokinetics of oxymetazoline, tetracaine, and PBBA
were not evaluated after nasal administration of Kovanaze in subjects with renal or hepatic
impairment.
Race: There were insufficient data to evaluate the effect of race on oxymetazoline, tetracaine,
and PBBA pharmacokinetics after nasal administration of Kovanaze.
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4
4.1

Appendices
Proposed Package Insert (Original and Annotated)

Proposed by the Applicant:
8 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS) immediately following this page
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(b) (4)

4.2

Individual Study Review

Study SR 2-02 Study Synopsis provided by the Applicant
The Applicant stated that there is one publication based on this clinical study: Giannakopoulos H,
Levin LM, Chou JC, Cacek AT, Hutcheson M, Secreto SA, Moore PA, Hersh EV. The
cardiovascular effects and pharmacokinetics of intranasal tetracaine plus oxymetazoline:
Preliminary findings. J Am Dent Assoc 143(8):872-880, 2012.
40
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Table 1 Summary of Demography

Source data: Table 14.1.4, Table 14.1.6; Listing 16.2.4.1
a White/Asian (n = 3) or White/native Hawaiian or other Pacific Islander (n = 1)

Table 2 Demographic Characteristics* of Normal Adult Volunteers Receiving Kovanaze
(Tetracaine 18 mg, Oxymetazoline 0.3 mg)

(b) (4)

After administration of Kovanaze, tetracaine was rapidly and thoroughly metabolized to PBBA. The
lower limit of quantification for tetracaine was reported as 0.05 ng/mL (LLOQ = 0.05 ng/mL).
Individual profiles of PBBA are presented in Figure 1.
51
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Figure 1
PBBA Plasma Concentration – Time Curves in Healthy Volunteers With PBBA
Concentrations that Increased in the Terminal Phase

Oxymetazoline and PBBA PK parameters are summarized in Table 3. There were no notable
differences in PK parameters between males and females for either oxymetazoline or PBBA.
Therefore, combined-sex data are provided.
Table 3: Mean Oxymetazoline and PBBA Plasma Pharmacokinetic Parameters* in Human
(b) (4)
Volunteers After the Intranasal Administration of
(Tetracaine HCL 18 mg,
Oxymetazoline HCL 0.3 mg)

Source data: Appendix 16.1.13, Table 3 in Pharmacokinetic Analysis Report

Safety
A summary of TEAE incidence is provided in Table 4.
Table 4 Incidence (N, %) of Treatment Emergent Adverse Events by System Organ
52
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Class and Preferred Term

Source data: Table 14.3.1.2

Appendix
Table 1: Mean Oxymetazoline and PBBA Plasma Pharmacokinetic Parameters* in Human
(b) (4)
Volunteers After the Intranasal Administration of
(Tetracaine HCL 18 mg,
Oxymetazoline HCL 0.3 mg)
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Table 2 Individual and Mean Oxymetazoline Plasma Pharmacokinetic Parameters in Human
(b) (4)
Volunteers After the Intranasal Administration of
(Tetracaine HCl 18 mg,
Oxymetazoline HCl 0.3 mg) (additional information on gender)

Table 3 Individual and Mean PBBA Plasma Pharmacokinetic Parameters in Human Volunteers
(b) (4)
After the Intranasal Administration of
(Tetracaine HCl 18 mg, Oxymetazoline
HCl 0.3 mg)
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Blood samples for PK analysis were collected at pre-dose, 0, 10, 30 min, 1, 3, 6, 8, 9, 12 and 24
hours post dosing. Plasma samples were analyzed using validated liquid chromatography with
tandem mass spectrometric detection (LC-MS/MS) procedures for the three analytes, tetracaine,
PBBA, and oxymetazoline. The following PK parameters were calculated using non-compartmental
analysis: Cmax, Tmax, AUC0-t, AUC0-inf, elimination rate constant, and, T1/2. (Note: Time 0
refers to the sample drawn after administration of the last spray of study drug.)
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Table 3 Pediatric subjects according to the age group
Age category (y)

Male (N)

Female (N)

0–2

0

0

2 -> 6

2

3

6 – 12

5

2

> 12

2

4

Table 4 Pediatric gender range in years (y)
Male
Age range (y)

Female
Age range (y)

4.1

3.8

5.9

4.8

6

5.4

8.2

9.4

8.2

11.6

9.4

12.4

11.6

13.3

13.5

13.3

15.1

13.5

PK information
Figure 1 Mean (± SD) Plasma Concentration-Time Profiles for Oxymetazoline after Intranasal
Administration of Kovanaze to Healthy Pediatric Subjects by Group (NOTE: same figure as in the
main body; another data presentation style)

Source Data: Appendix 16.1.13, Table/Appendix 6 in Pharmacokinetic Analysis Report
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CFR Part 341). Available literature
was also reviewed on the clinical
pharmacology, and safety of
tetracaine, oxymetazoline, and
metabolites.
5. Did the applicant submit data to allow the
evaluation of the validity of the analytical
assay for the moieties of interest?
6. Did the applicant submit study
reports/rationale to support dose/dosing
interval and dose adjustment?
7. Does the submission contain PK and PD
analysis datasets and PK and PD parameter
datasets for each primary study that supports
items 1 to 6 above (in .xpt format if data are
submitted electronically)?
8. Did the applicant submit the module 2
summaries (e.g. summary-clin-pharm,
summary-biopharm, pharmkin-written
summary)?
9. Is the clinical pharmacology and
biopharmaceutics section of the submission
legible, organized, indexed and paginated in
a manner to allow substantive review to
begin?
If provided as an electronic submission, is
the electronic submission searchable, does it
have appropriate hyperlinks and do the
hyperlinks work leading to appropriate
sections, reports, and appendices?

☑Yes ☐No
☐N/A

☑Yes ☐No
☐N/A

☑Yes ☐No
☐N/A

☑Yes ☐No
☐N/A

☑Yes ☐No
☐N/A

Complete Application
10. Did the applicant submit studies
including study reports, analysis datasets,
source code, input files and key analysis
output, or justification for not conducting
studies, as agreed to at the pre-NDA or preBLA meeting? If the answer is ‘No’, has the
sponsor submitted a justification that was
previously agreed to before the NDA
submission?

☑Yes ☐No
☐N/A

Criteria for Assessing Quality of an NDA (Preliminary Assessment of Quality) Checklist
Data
1. Are the data sets, as requested during presubmission discussions, submitted in the

☑Yes ☐No
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appropriate format (e.g., CDISC)?
2. If applicable, are the pharmacogenomic
data sets submitted in the appropriate
format?
Studies and Analysis
3. Is the appropriate pharmacokinetic
information submitted?

☐N/A
☐Yes ☐No
☑N/A

☑Yes ☐No
☐N/A

4. Has the applicant made an appropriate
attempt to determine reasonable dose
individualization strategies for this product
(i.e., appropriately designed and analyzed
dose-ranging or pivotal studies)?
5. Are the appropriate exposure-response
(for desired and undesired effects) analyses
conducted and submitted as described in the
Exposure-Response guidance?
6. Is there an adequate attempt by the
applicant to use exposure-response
relationships in order to assess the need for
dose adjustments for intrinsic/extrinsic
factors that might affect the pharmacokinetic
or pharmacodynamics?
7. Are the pediatric exclusivity studies
adequately designed to demonstrate
effectiveness, if the drug is indeed effective?

☑Yes ☐No
☐N/A

☐Yes ☐No
☑N/A

☐Yes ☐No
☑N/A

☑Yes ☐No
☐N/A

General
8. Are the clinical pharmacology and
biopharmaceutics studies of appropriate
design and breadth of investigation to meet
basic requirements for approvability of this
product?
9. Was the translation (of study reports or
other study information) from another
language needed and provided in this
submission?

☑Yes ☐No
☐N/A

☐Yes ☐No
☑N/A

Filing Memo
The Applicant has submitted a fixed-combination drug product, Kovanaze™, as a 505(b)(2)
submission. Kovanaze™ is a formulation of two ingredients, 3% tetracaine hydrochloride (HCl)
and 0.05% oxymetazoline HCl, to achieve regional anesthesia when sprayed into the respiratory
region of the nasal cavity. The product is provided in single-use, prefilled nasal spray systems
that deliver 0.2 mL (containing 6 mg tetracaine HCl and 0.1 mg Oxymetazoline HCl).
As support for a 505(b)(2) application, with respect to tetracaine hydrochloride, the Applicant
obtained a right of reference to NDA 21623 for Synera® (lidocaine and tetracaine topical patch).
With respect to oxymetazoline hydrochloride, the Applicant is relying on the OTC monograph
for nasal decongestant products (21 CFR Part 341) as it applies to the findings of nonclinical
72
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safety of oxymetazoline. Available literature was also reviewed on the clinical pharmacology,
and safety of tetracaine, oxymetazoline, and metabolites.
In addition, the Applicant submitted information from three pharmacokinetic studies as follows
(an excerpt from Clinical-Overview, page 7, Section 2.25):

• SR 2-02 was a preliminary cross-over study conducted in 12 healthy adult subjects to
investigate the PK of intranasally administered
at the estimated maximum single
dose (standard dose) of 0.6 mL (18 mg tetracaine HCl and 0.3 mg oxymetazoline HCl)
and twice the estimated maximum single dose (high dose) of 1.2 mL (36 mg tetracaine
HCl and 0.6 mg oxymetazoline HCl), and to determine the PK of oxymetazoline,
tetracaine, and the major tetracaine metabolite (p-butylaminobenzoic acid [PBBA]) after
(b) (4)
delivery of both doses.
was administered bilaterally as 3 sprays of 0.1 mL in each
nostril for the standard dose and 6 sprays of 0.1 mL in each nostril for the high dose.
• SR 2-06 was a definitive study conducted in 24 healthy adults to evaluate the PK of
(b) (4)
oxymetazoline, tetracaine, and PBBA after intranasal administration of
at the
maximum recommended dose (highest Phase 3 adult dose) of 0.6 mL (18 mg tetracaine
(b) (4)
HCl and 0.3 mg oxymetazoline HCl).
was administered unilaterally as 3 sprays of
0.2 mL in 1 nostril, with the sequential sprays separated by an interval of approximately
4-min. The determination of the 4 minute interval between sprays was initially based on
the understanding of the mechanism of action for oxymetazoline (AHFS Drug
Information®, 2006; Haenisch, 2010) which was subsequently observed to be efficacious
in Sponsored clinical trials.
• SR 2-07 was a definitive study conducted in 18 healthy pediatric subjects (age 4 to 15
years) to evaluate the PK of oxymetazoline, tetracaine, and PBBA after intranasal
(b) (4)
(b) (4)
Subjects were stratified into 3 groups by weight and
was
administration of
administered based on body weight: 1 spray of 0.1 mL in subjects 10 to < 20 kg, 2 sprays
of 0.1 mL in subjects 20 to < 40 kg, and 2 sprays of 0.2 mL in subjects ≥ 40 kg. Dosing
was administered unilaterally, and for those who received 2 sprays, delivery was
separated by a 4-min intervals.
(b) (4)

No filing deficiencies are identified for the 74-day letter from the clinical pharmacology
perspective.
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