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Abstract
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Problem: Fear of a painful dental injection and subsequent avoidance behavior are
significant barriers to regular visits to the dentist. An anesthetic procedure that
would avoid the discomfort of a local anesthetic injection thus obviating fear and
anxiety about receiving a “shot,” would greatly benefit dental patients.

Methods: The study employed a multi-center, randomized, double-blind, placebo-
controlled, parallel-groups design to assess the safety and efficacy of Kovacaine Mist
delivered intranasally for inducing pulpal anesthesia of maxillary teeth sufficient to
allow completion of the Study Dental Procedure. A total of 36 subjects, randomized
2:1 (Kovacaine Mist: Placebo) were enrolled.

Results: Kovacaine Mist was significantly superior to placebo (p<0.0001) with
respect to the proportion of subjects who did not require rescue by injection of local
anesthetic to complete the Study Dental Procedure.

Conclusions: Based of the results of this clinical trial, a nasal anesthetic, such as
kovacaine mist, could potentially be used as a safe and effective alternative to
maxillary infiltration for anesthetizing maxillary premolars and anteriors to achieve

pulpal anesthesia.
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I. INTRODUCTION

A. Background

The most common means of anesthetizing a maxillary tooth is intraoral supra-
periosteal injection of local anesthetic, commonly referred to as a maxillary
infiltration. Local anesthesia is achieved by penetration of a needle through the
buccal mucosa and submucosal deposition of a local anesthetic solution proximal to

the root apex of the tooth.

Fear of a painful dental injection and subsequent avoidance behavior are significant
barriers to regular visits to the dentist. ! In a study by Eliezer Kaufman, et al. that
asked patients to grade pain, discomfort, and pressure on a visual analog scale as
associated with needle insertion, operator finger position in the mouth, and pressure at
injection, local infiltration in the anterior maxillary region yielded the highest needle
insertion and finger position discomfort scores.? Importantly, patients’ fear of
injections can delay needed dental care. Surveys indicate that 30-40 million people in
the US avoid going to the dentist because of fear of pain and anesthetic injections.>”
Therefore an anesthetic procedure that would avoid the discomfort of a local
anesthetic injection thus obviating fear and anxiety about receiving a “shot,” would
greatly benefit dental patients. Further, for procedures involving more than one
maxillary tooth on the same side, a trans-nasally applied anesthetic agent that could
anesthetize multiple maxillary teeth at once instead of use of repeated infiltration

injections would be a major convenience for patients and dentists.

In addition, avoidance of injection in dental anesthesia eliminates the risk of exposure

to blood borne pathogens via needle sticks, a recognized occupational hazard in



dentistry. In an ongoing attempt to reduce the risk of exposure to blood borne
pathogens, Congress passed the Needlestick Safety and Prevention Act (effective in
2001) that requires the use of needle-free technology whenever possible to eliminate
employee exposure to blood and other potentially infectious materials. This law
provided further incentive to develop anesthetics that can be delivered in a “needle-

free” manner.

Many studies®!” have evaluated the effectiveness, onset, and duration of maxillary
infiltration anesthesia. Generally, findings in these studies have demonstrated
successful anesthesia in 65% to 100% of subjects. The time between injection and
onset of anesthesia (“lag”) ranged from 2 to 5 minutes in the maxillary arch. Duration
of pulpal anesthesia ranged from 10 minutes to 100 minutes. Kaufman et al. %
surveyed 93 general practitioners regarding difficulties in achieving local anesthesia.
At least one anesthetic failure was reported in maxillary posterior teeth by 42% of the
dentists and at least one failure in maxillary anterior teeth by 26%. Infiltration
injection may fail because of individual differences in response to the drug
administered, cortical plate bone density, tissue vascularity, and variations of

neuroanatomy.

Nasally applied tetracaine hydrochloride has been used successfully and safely for
many years for anesthetizing tissues before diagnostic and surgical procedures.?!*
Addition of a nasal decongestant to a tetracaine formulation has been used when

anesthetizing the nasal cavity. A common nasal decongestant for this purpose is

0.05% oxymetazoline hydrochloride. 2!

The Kovacaine Mist drug product formulation (Table 1) contains the active

ingredients tetracaine hydrochloride (3%) and oxymetazoline hydrochloride (0.05%).



Both ingredients meet relevant requirements of the United States Pharmacopeia
(USP). Kovacaine Mist is delivered as a nasal spray using a new BD Accuspray™

system.

Table 1: Composition of Tetracaine Hydrochloride/Oxymetazoline Hydrochloride
Nasal Spray

Ingredient Role

Tetracaine hydrochloride, | Active ingredient
uUsSp

Oxymetazoline Active ingredient
hydrochloride, USP

Citric acid anhydrous, pH control

USPp

Sodium hydroxide, NF pH adjustment
Benzyl alcohol, NF Preservative

Hydrochloric acid, NF pH adjustment

Hydroxyethylcellulose, Viscosity adjuster
NF (5000 cps)
Purified water, USP Vehicle

Prior to the present study several phase I and II trials were previously conducted to
evaluate the safety and efficacy of different doses of Kovacaine Mist. Two Phase |
trials of the Kovacaine Mist intranasal delivery system were conducted, one with and
one without a nasal decongestant. The first study showed that tetracaine HCI in total
doses of up to 16 mg were safe, but ineffective in producing anesthesia of maxillary
teeth. In the second study where tetracaine was combined with oxymetazoline, safety
was confirmed, and pulpal anesthesia was obtained in a significant number of

subjects.

Four Phase II trials of Kovacaine Mist have been completed (SR 2-01, SR 2-02, SR 2-
04 and SR 2- 05). SR 2-01 was an efficacy trial comparing lidocaine injections to
Kovacaine Mist. Results were that Kovacaine Mist was 83% effective (no need for
rescue medication) when teeth (#3-14) were assessed while it was 90% effective when
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assessment was limited to anteriors and premolars (# 4-13), compared to lidocaine
which was 93% effective in both cases. In SR 2-02, healthy volunteers were given
up to a total of 36 mg of tetracaine HCI and 0.6 mg of oxymetazoline HCI. Subjects
were carefully evaluated for changes in cardiovascular function and a detailed
pharmacokinetic profile was constructed. The findings from this study support the
safety of this Phase III program for Kovacaine Mist. In SR 2-04 Electric pulp test
(EPT) measurements were used to compare unilateral dosing to bilateral dosing (in
each nostril) in achieving pulpal anesthesia. Results of this study indicated that
unilateral dosing is as effective as bilateral dosing. Study SR 2-05 was an open-label
trial employing three dosing regimens, designed to determine the efficacy and optimal
dose of the Kovacaine Mist intranasal delivery system for inducing pulpal anesthesia.
Kovacaine Mist was administered intranasally in three dosing cohorts (four sprays of
100 pL, two sprays of 200 uL, or one spray of 200 pL spray) of 10 subjects each.
Results of this study provided evidence for the dosing regimen for use in Phase III

studies of Kovacaine Mist.

B. Objectives

The overall objective of this study was to assess the efficacy of Kovacaine Mist as
compared to placebo and to delineate the clinical anesthetic characteristics of
Kovacaine Mist. The primary objective for this study was to determine whether
Kovacaine Mist (3% tetracaine HC1/0.05% oxymetazoline HCI) is safe and superior to
placebo in providing local anesthesia sufficient to allow completion of an operative
restorative dental procedure (the “Study Dental Procedure’) on a maxillary tooth (#4
to 13) in adults without need for intra-procedure rescue by injection of local
anesthetic. The secondary objective was to evaluate the safety and tolerability of

Kovacaine Mist.



II. METHODOLOGY

A. Study Design

This study employed a randomized, double-blind, placebo-controlled, parallel-groups
design comparing Kovacaine Mist (tetracaine/oxymetazoline) to placebo. To achieve
maxillary dental anesthesia, 2 or 3 intranasal sprays of 200 uL each of study drug
were administered on the same side as the treatment tooth. The first 2 sprays were
administered at baseline (TO) and then 4 minutes later (T4). At T14, the adequacy of
dental pulpal anesthesia was assessed and the Study Dental Procedure commenced at
T15 if the patient reported no pain. If the patient reported pain, a third spray of study
drug was administered, and 10 minutes lapsed for development of the full effect of the
third dose of study drug to begin the procedure again at T25. If dental pulpal
anesthesia was still not sufficient at or after T25, rescue injection of local anesthetic
was administered and the dental procedure completed (Table 2). At the treatment
session, subjects were randomized to one of two groups for study drug administration
as follows: Group 1: Kovacaine Mist; Group 2: placebo with allocation at 2:1 to drug

vs. placebo.

All study medications were packaged and labeled by the sponsor, St. Renatus,

according to all local legal requirements and applicable regulatory requirements.

The Kovacaine Mist intranasal delivery system delivers a total of 200 pL in a single
spray. The sequence of dosing for this study was 2 or 3 unilateral intranasal sprays.
The 3-spray dose of 600 pL contained 18 mg tetracaine HCI and 0.3 mg
oxymetazoline HCI. All dentists were trained and calibrated in the nasal spray

technique.



Regardless of treatment outcome, all treated subjects underwent all of the protocol-
scheduled post-procedure assessments and the Next-Day Follow-Up. Adverse Events
(AE), Vital Signs (VS), Subject Reported Safety Evaluation (SRSE), Alcohol Sniff
Test (AST), Naris Examination (NE), concomitant medications, were performed

during and after the procedure according to the protocol (Table 2).

B. Study Population

Male and female subjects 18 years of age or older were enrolled employing a 2:1
randomization scheme (Kovacaine Mist: placebo). Subjects were required to have a
vital maxillary tooth requiring dental treatment excluding molar teeth. Dental
procedures consisted of caries removal and placement of an amalgam or composite
restoration, or a temporary sedative restoration and any supportive treatment needed
to complete the restoration. For purposes of this study, all of these procedures were

termed “Study Dental Procedures.”

C. Patient Selection

Inclusion criteria included:

e Male or female 18 years of age or older

e Need for an operative restorative dental procedure requiring local
anesthesia for a single vital maxillary tooth (anterior or premolar tooth #4

to #13) with no evidence of pulpal pathology

e Normal lip, nose, eyelid, and cheek sensation



e Able to understand and sign the study informed consent document,
communicate, and understand and comply with the requirements of the

protocol

e Patency of the naris ipsilateral to the tooth undergoing the Study Dental

Procedure

e Resting heart rate (HR) between 55 and 100 beats per minute (bpm),

inclusive

e Seated systolic blood pressure (SBP) between 95 and 150 mm Hg,
inclusive, and seated diastolic blood pressure (DBP) between 60 and 100

mm Hg, inclusive

Exclusion criteria were:

e Inadequately controlled hypertension (BP greater than 150/100mm Hg)

e Inadequately controlled active thyroid disease of any type

e Frequent nose bleeds (> 5 per month)

e Having received dental care requiring a local anesthetic within the 24

hours preceding study entry

e History of allergy to or intolerance of tetracaine, benzyl alcohol, other
ester local anesthetics, or para-aminobenzoic acid (as found in PABA-

containing sunscreen)

e History of allergy or hypersensitivity to articaine, oxymetazoline,

epinephrine, or sulfite preservatives



e Use of a monoamine oxidase inhibitor within the 3 weeks preceding study

entry

e Nursing, pregnant, suspected of being pregnant, or trying to become
pregnant (Females of child-bearing potential were required to take a urine
pregnancy test on the day of, but prior to, study drug administration to rule

out pregnancy)

e Having received any investigational drug and/or participation in any

clinical trial within the 30 days prior to study participation

e History of congenital or idiopathic methemoglobinemia

D. Study Procedures

All screening procedures were done on the day of the procedure. Screening

procedures included the following:

e Prior to performing any study-related procedures, a written informed consent

was obtained from the potential subject

e Obtained written Health Insurance Portability and Accountability Act

(HIPAA) consent from the potential subject

e Demographic information (age, gender, height, weight, race and ethnicity),
medical and surgical histories, dental history and current medications were

recorded

e Intraoral examination was done and radiographs were obtained to establish a

clinical diagnosis



e Naris Examination (NE) (Appendix2) on the same side as the treatment tooth,

and time of examination were recorded

e Vital signs (SBP, DBP, HR, body temperature) and time taken were recorded

e Determined whether the potential study subject meets all study inclusion

criteria and meets no exclusion criteria

e Urine pregnancy test for females past menarche

e Performed baseline assessments:
e Subject-Reported Safety Evaluation (SRSE, Appendix 1)

e Alcohol Sniff Test (AST, Appendix 2)

¢ Randomized the subject to study treatment

Once the subject was randomized, the study drug was administered and the time of

administration was recorded.

e To: At 0 minutes, we administered the first intranasal spray of study drug (200

uL into the nostril on the side of the tooth to be treated)

e T4 At4 minutes (+ 1 minute), administer the second intranasal spray of the

study drug (200 pL into the nostril on the side of the tooth to be treated)

e Tio: At 10 minutes (+ 3 minutes), vital signs were assessment (SBP, DBP,

HR)

e T4 At 14 minutes (+ 1 minute), we checked the adequacy of pulpal
anesthesia by asking the patient whether he is experiencing any change in

sensation and then starting the dental procedure
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If the subject reported no pain, we continued the Study Dental Procedure at Tis.

If the subject reported pain,

e Administered a third intranasal spray of the study drug (200 pL into

the nostril on the side of the tooth to be treated)

e Then waited 10 minutes to initiate the Study Dental Procedure at T2s

minutes

e Recorded any AEs reported by the subject

The total dosing sequence of 2 or 3 unilateral intranasal sprays (400 or 600 pL)
required approximately 4 to 15 minutes for completion. The Study Dental Procedure
began at 15 minutes if dental pulpal anesthesia was sufficient after 2 sprays of study
drug, or at 25 minutes if 3 sprays of study drug were administered. The procedure

ended when tooth preparation and restoration were completed.

Rescue by injection of local anesthetic was administered in the following

circumstances:

e 3 sprays were administered but dental pulpal anesthesia was insufficient at 25

minutes to initiate the procedure, or

e The procedure was initiated but dental pulpal anesthesia was insufficient to

complete the procedure

For rescue, the patient could receive up to 2 carpules of 4% articaine with 1:200,000

epinephrine (Septocaine®, Septodont Inc., Lancaster, PA) as local infiltration.
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Subjects who received rescue injection continued to receive all the post-procedure

assessments and the Next-Day Follow-Up.

Post procedure assessments were done at T3o, Tas, Teo, and Too, however, we did not
begin the post-procedure assessments until after the tooth preparation and restoration
were complete, at 30 minutes or at the first scheduled time point after the Study
Dental Procedure was completed. The following were performed at 30, 45, 60 and 90
minutes and recorded the results and the times the procedures were performed within

a window of +3 minutes:

e Vital signs SBP, DBP and HR
e AEs reported by the subject
At T120 the following assessments were performed:

e Vital signs SBP, DBP, HR and the following assessments:

e SRSE (Appendix 1)
e Alcohol Sniff Test (AST, Appendix 2)

e NE (Appendix 2) on the same side as the treatment tooth

e AEs reported by the subject

e Medications taken

e Scheduled the Next-Day Follow-up (approximately 24 hours after the

administration of study drug)

11



For subjects who returned the day after treatment the following safety assessments

were recorded:

e Vital signs SBP, DBP, HR and the following assessments:
e SRSE (Appendix 1)
e NE (Appendix 2) on the same side as the treatment tooth

e Alcohol Sniff Test (AST, Appendix 2)

e AEs reported by the subject and any AE’s continuing from the previous day

when the subject left the clinic (e.g., outcome, stop date and time)

e Any medications taken by the subject since he left from the day of the

procedure

Step-by-step procedures are summarized in Table 2.

12



Table 2. Overview of Procedures

Screening
(Up to 14 days prior, including
the day of the study)

Informed consent, HIPAA consent, demographic
information, medical and surgical history, current
medications, dental history, intraoral examination,
periapical and/or bitewing radiographs, diagnostic
radiograph to assist in clinical evaluation of necessity for
treatment, Naris Examination (NE) , vital signs (VS), and
review of inclusion and exclusion criteria.

Pre-Study
(Immediately prior to the
administration of study drug)

Urine pregnancy testing if female of child-bearing potential
Record VS (SBP, DBP, HR)

Record body temperature

Review of inclusion and exclusion criteria

Review concomitant medications (con meds)

NE (Appendix 2)

Subject-Reported Safety Evaluation (SRSE) (Appendix 1)
Alcohol Sniff Test (AST) (Appendix 2)

Randomization

0 minutes

Administer first intranasal spray on the same side as the
treatment tooth.

4 minutes (£ 1 minute )

Administer second intranasal spray on the same side as the
treatment tooth.

10 minutes (+ 3 minutes)

AE, VS. Record time of VS assessment.

14 minutes (+ 1 minute)

AE

Assess dental pulpal anesthesia.

If anesthesia is insufficient, administer a third intranasal
spray of the study drug on the same side as the
treatment tooth and wait 10 minutes to Tos.

15 minutes (+ 3 minutes)

AE
Start the Study Dental Procedure if pulpal anesthesia is
sufficient.

25 minutes (+ 3 minutes)

AE

Start the Study Dental Procedure if pulpal anesthesia is

sufficient.

If pulpal anesthesia is insufficient at T25 or at any time
before restoration is complete, administer rescue
anesthetic injection. Record time(s) of rescue
anesthetic injection(s) if any.

30 minutes (+ 3 minutes)

AE, VS, con meds

45 minutes (+ 3 minutes)

AE, VS, con meds

60 minutes (+ 3 minutes)

AE, VS, con meds

90 minutes (+ 3 minutes)

AE, VS, con meds

120 minutes (+ 3 minutes)

AE, VS, SRSE, NE, AST, con meds

Next-Day Follow-Up Visit

AE, VS, SRSE, NE, AST, con meds

13




E. Dosing Technique

For dosing of kovacaine mist, the BD accuspray was used for delivery (Fig. 1).

Figure 1. BD Accuspray

Patients were sitting upright or at a 90° angle. For the first dose the white tip of the
spray was inserted into the nose horizontally or about 10° pointing upwards (Fig. 2)
and about 0-10° pointing away from the midline and the dose was applied with high

speed and pressure, then the patient was asked to take 2 light sniffs.

Figure 2. Angulation of the first intranasal dose

(at 0-10°) from horizontal

14



For the 2" and 3™ sprays the patient was sitting upright and the tip was inserted at a
45° angle pointing upwards (Fig. 3), and the spray was applied with high speed and

pressure.

Figure 3. Angulation of the 2" and 3" doses (45°)

For both angles about % of the white tip of the spray was inserted into the nose. The
angulations and positions might have differed depending on what we saw in the naris

examination.

F. Efficacy Parameters

Efficacy Endpoints

The primary efficacy endpoint, called Treatment Success, was completion of the
Study Dental Procedure without need for rescue by injection of local anesthetic. The
treatment was considered a “success” when dental pulpal anesthesia after 2 or 3
sprays was sufficient to allow completion of the Study Dental Procedure.
Alternatively the treatment was considered a “failure” when 3 sprays of study drug
did not result in dental anesthesia sufficient to complete the Study Dental Procedure

and rescue injection was administered.
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G. Statistical Analysis

Description of Statistical Methods

To ensure the primary endpoint of superiority to placebo with respect to the
proportion of subjects who did not require rescue by injection of local anesthetic to
complete the Study Dental Procedure, the null hypothesis tested was that the
proportion of success for Kovacaine Mist is equal to the proportion of success for

placebo.
HO: pKovacaine = pPlacebo

HA: pKovacaine > pPlacebo (superiority)

Taking into consideration the results of previous studies performed on kovacaine mist
which showed that the drug is indeed effective, a one-tailed Fisher’s exact test (alpha=
0.05/2 = 0.025) was used to compare the proportion of anesthetic success of
Kovacaine Mist to Placebo. Corresponding exact two-sided 95% confidence intervals

were also computed.

The profile of vital signs (SBP, DBP, HR) over time was analyzed using a Paired T-
Test with treatment and time period as fixed factors and the pre-study vital sign
measurement as a baseline for comparison. Graphical displays are presented showing
mean SBP, DBP or HR at each time point. A summary table for each time period is
presented for the naris examination (NE) to evaluate the safety of Kovacaine Mist as
compared to placebo. The NE was recorded at pre-study, 120 minutes and at Next-
day Follow-Up Visit. The response for many of the questions in this questionnaire
were binary (Normal/Abnormal or Yes/No) so proportions are presented where

applicable. Some responses to the questions are descriptive, so Tables 5, 6, and 8

16



describe subjective visual inspection results (e.g., color of the mucosa, inflammation,

etc).

Sample Size and Power

Previous studies indicate that the proportion of subjects treated with Kovacaine Mist
who do not require rescue medication (success proportion) is about 83.3%. The
proportion of success anticipated in the placebo arm was expected to be 20%. The
two-sided Type I (alpha) error was set at 5% with the one-sided error set at 2.5%.

Type 1I (beta) was set at 10%. The power of the study was 1.00 - 0.10 = 0.90 or 90%.

17



III. RESULTS

Subject demographics. A total of 36 patients were treated in this study. Subjects
were randomized into 2 groups; the kovacaine mist group (n=21) and the placebo
group (n=15) in a ratio of about 2:1 respectively. Mean ages of subjects in the
kovacaine mist and the placebo groups were 46 and 49.3 years, respectively. Table 3
summarizes the age and gender distribution.

Table 3. Age and Gender Distribution

Gender Age N

(Mean + SD) (%)
Male 49.59 £ 12.36 22 (61.1)
Female 43.79 £ 16.47 14 (38.9)
Total 4733+ 14.16 36 (100)

Procedure. Restorative procedures consisted of preparations of class [ to V cavities
followed by restoration of the teeth with a bonded composite material. Subjects

received 2-3 sprays of either the drug or the placebo, and the rescue medication was
administered only when needed. Table 4 summarizes the distribution of the drug vs.
placebo and the success rate in each group. The percentage of patients who received

rescue medication in the drug group was 4.8 compared to 73.3 in the placebo group.

18



Table 4. Distribution of patients taking the drug vs. placebo

Drug
Placebo Kovacaine Mist P value
n(%) n(%)
Was the treatment a success no 11(73.3) 1(4.8)
<0.0001
yes 4(26.7) 20(95.2)

Kovacaine Mist was significantly superior to placebo (p<0.0001) with respect to the
proportion of subjects who did not require rescue by injection of local anesthetic to

complete the Study Dental Procedure.

Procedure duration. The average duration of the procedures (from administration of
the first spray to the completion of the procedure) was 24.7 & 8.83 minutes in the
kovacaine mist group and 29.7 + 12.24 minutes in the placebo group. None of the

procedures exceeded 60 minutes; all procedures ranged from 13 to 60 minutes.

Safety. No serious adverse events related to the study medication occurred. Table 5

shows the frequency of adverse events.
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Table 5. Averse Events related to study drug

Within 24hrs of dosing
n(%)
None 14(38.9)
Burning sensation from spray 6(16.7)
Eye tearing 2(5.6)
Runny nose/ stuffy nose 18(50)
Headache 3(8.3)
Sore throat 2(5.6)

In addition, there were no significant safety concerns reported by subjects (Table 6).

Table 6. Subjective Reported Safety Evaluation

Pre-op Next day follow up
n(%) n(%)
None 34(94.4) 33(91.7)
Restlessness 1(2.8) 0(0)
Tinnitus 1(2.8) 1(2.8)
Itching 0(0) 1(2.8)
Metallic taste 0(0) 1(2.8)
Total 36(100) 32(88.9)

Vital signs. Systolic, diastolic blood pressures and heart rates were measured before
the study drug was administered and at different time intervals during the procedures.

Table 7 shows mean systolic, diastolic and heart rates at pre-dosing, 2hrs after the first
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spray and at the next day follow up. We found that there was a significant increase in
systolic and diastolic blood pressure in the Kovacaine Mist group at 2hrs post dosing,
however there was no significant difference between baseline and the next day follow

up readings.

Table 7. Systolic, diastolic blood pressures, and heart rates

Group Pre dosing 2hrs post dosing P: Next day P
(n=36) (n=36) follow up
(n=32)
Placebo
SBP (mmHg) 128 £ 10.45 1343 +17.1 | 0.106 | 128.3+14.21 | 0.720
DBP (mmHg) 80.4+6.41 829+7.16 | 0218 77.5+£11.19 | 0.497
HR (BPM) 71.2+10.7 67+10.92 | 0.012 749+ 1525 | 0.181

Kovacaine Mist

SBP (mmHg) 130.5 + 14.79 137.9+17.02 | 0.036 | 126.4+11.78 | 0.102
DBP (mmHg) 80.9 +10.58 849+ 1135 | 0.027 77.8+£9.62 | 0.199
HR (BPM) 70.4 +£12.82 66.3+£10.73 | 0.001 749 £14.98 | 0.046

P1 = difference between pre dosing (baseline) and 2hrs post dosing
P2= difference between pre dosing (baseline) and next day follow up

Data are presented as mean + SD

Naris examination. A naris exam was performed at pre-op, 2hrs after the first spray
and at the next day follow up to evaluate the condition of the intra-nasal mucosa
(Table 8). There was no significant difference in the condition of the nasal mucosa

over these three time intervals.
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Table 8. Naris examination

Pre dosing 2hrs post dosing Next day follow up
n(%) n(%) n(%)

Patency

Yes 36(100) 36(100) 31(86.1)

No 0(0) 0(0) 1(2.8)

Not Done 0(0) 0(0) 4(11.1)
Ulceration

Yes 0(0) 0(0) 0(0)

No 36(100) 36(100) 32(88.9)

Not Done 0(0) 0(0) 4(11.1)
Color

Pink 18(50) 20(55.6) 17(47.2)

Slightly Red 18(50) 16(44.4) 13(36.1)

Red 0(0) 0(0) 2(5.6)

Not Done 0(0) 0(0) 4(11.1)
Inflammation

None 30(83.3) 30(83.3) 27(75)

Slight inflam. 6(16.7) 6(16.7) 3(8.3)

Inflamed 0(0) 0(0) 2(5.6)

Not Done 0(0) 0(0) 4(11.1)
Bleeding

Yes 0(0) 0(0) 0(0)

No 36(100) 36(100) 32(88.9)

Not Done 0(0) 0(0) 4(11.1)
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IV. Discussion

The study demonstrated that kovacaine mist is significantly superior to placebo for
maxillary anesthesia and is well tolerated. The specified sample size was not achieved
due to lack of time and difficulty recruiting patients. Given that, we were still able to
use the smaller sample and find significant results because the expected difference
between the placebo and drug was large. The power for the smaller sample size was

calculated to be 0.80 or 80%.

The anesthetic provided at least 40 minutes of profound anesthesia, sufficient to
complete a dental procedure. There were no severe adverse events and only a few
AE’s due to the study drug, and none of them required any treatment. Less than a
quarter of the patients reported a burning sensation immediately after the first spray,
which was mild and lasted less than 1 minute. This might have been due to the mild
acidic pH of the drug of 6 to 6.4. In addition most of the patients who received the
study drug complained of stuffy and or runny nose for about 24 hrs after the
procedure. Other rare adverse events included a mild headache, eye tearing for a brief

time after the spray and a mild sore throat (Table 4).

One precaution that must be taken with the use of this drug is the elevation in blood
pressure compared to the placebo. Given that, only one subject had a temporary rise in
systolic blood pressure of over 30 mmHg from baseline and none of the subjects

developed any symptoms.

The lack of serious side-effects of this medication is consistent with results of a recent

study which evaluated the cardiovascular effects and pharmacokinetics of this nasal
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spray plus oxymetazoline. This study found that the product was well-tolerated in

study participants with no serious side-effects .

The average age of patients in the drug group was approximately 46 yrs. Age-related
bone/sinus volume changes may have affected the results, since the sinus pneumatizes
with age. Larger sinuses and more superficial nerve position may make it easier to
achieve anesthesia with the nasal spray. However, the sample size in this study was

not adequate to differentiate age-related adverse effects.
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V. Conclusion

Within the confines of this study and given that the results presented here are of only
one of the three sites, it was shown that a nasal anesthetic, such as kovacaine mist,
could potentially be used as a safe and effective alternative to maxillary infiltration
for anesthetizing maxillary premolars and anteriors to achieve pulpal anesthesia.
Kovacaine mist was well-tolerated by the subjects who received the drug in this
clinical trial and had a low rate of adverse events all of which were mild and of short

duration, mainly including headache and runny/stuffy nose.
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Appendix 1
SUBJECT-REPORTED SAFETY EVALUATION (SRSE)

To assess conditions that could be associated with the investigative drug, the subjects
were asked the following questions.

. “Do you feel any different now than when you came in for treatment today?”
. “Are you currently feeling or exhibiting any of the following conditions?”:
A. restlessness Y N

B. dizziness Y N

C. confusion Y N

D. body numbness Y N

E. tinnitus Y N

F. blurred vision Y N

G. tremors Y N

H. nausea Y N

L. itching Y N

J. breathing problems Y N

K. light headedness Y N

L. metallic taste Y N

M. numbness around mouth Y N

N. agitation Y N
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Appendix 2

NARIS EXAMINATION (NE):

[ ] Left [ ] Right (the same side as the dental procedure) [_] Not Done

Assessment Result / Observation
Patency of th? Is the treatment naris patent? LINo [1Yes
treatment naris
Ulceration Does the treatment naris have ulcerations? [ ] No [ ]Yes
Color [ ] Pink [ ] Slightly red [ ] Red
Inflammation [ ] No inflammation [ ] Slight inflammation | [ ] Inflammation
Bleeding [ ] None [ ] Slight / minor [ ] Significant/ major

1))

2)

3)

4)

5)

6)

7)

ALCOHOL SNIFF TEST (AST)

Open a standard 70% isopropyl alcohol preparation pad so that 0.5 cm of the
entire pad is visible.

Place the alcohol pad beneath the subject’s nostrils while the subject inspires
twice to become familiar with the alcohol odor.

After the subject acknowledges the presence of the alcohol odor, withdraw the
alcohol pad.

This is the start of the threshold test: Ask the subject to close the mouth and eyes,
breathe normally through the nostril ipsilateral to the treatment tooth (closing the
other nostril), and indicate when the odor is detected. NOTE: Discourage active
sniffing and deep inspiration.

Hold a standard metric ruler in place extending inferiorly from the bridge of the
nose.

Place the alcohol pad 30 cm below the nose and, with each expiration, move it
2 cm closer to the naris until the subject detects the presence of odor.

Measure the distance in centimeters from the anterior naris to the alcohol pad at
the point at which the subject first detects the odor. Record this distance on the
source documents.

Alcohol Sniff Test Result: . cm
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