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ALL Chung-Ang University Hospital IRB APPROVED INVESTIGATORS
MUST COMPLY WITH THE FOLLOWING:

1. Conduct the research as required by the protocol.
2. Use only the Consent Form approved by Chung-Ang University Hospital IRB
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Title of Study

Safety and efficacy evaluation of REVE134 sound conditioning for a clinical device to

improve frequency-specific hearing ability

Hypothesis

Null hypothesis:

Hearing threshold during conditioning period does not differ from that of unconditioning
period

Alternative hypothesis:

Hearing threshold during conditioning period differs from that of unconditioning period

Subjects

20~70 year old males and females with frequency specific sensorineural hearing loss

Hearing Test

Pure Tone Audiometry (PTA) at 8 frequencies (0.5, 1, 2, 3, 4, 6, 8, 12K)
T1 = 1st PTA (before unconditioning period)

T2 = 2nd PTA (after unconditioning period)

T3 = 3rd PTA (after conditioning period)



Procedures

[ ] ]

| 1PTA | |Nosound conditioning| | 2PTA | | Soundconditioning || 3©PTA |
o~ ™
15tPTA First Pure-Tone Audiometry
g ™
Unconditioning Period
For 2 weeks L
(No sound conditioning)
S "y
o~ ™y
ond PTA Second Pure-Tone Audiometry
Sound conditioning Period
For 2 weeks
(1 hour per day)
{ 3 PTA Third Pure-Tone Audiometry ]

1)

2)

3)

4)

Subjects who meet inclusion/exclusion criteria visited the research site for the 1%
pure-tone audiometry. Pure Tone Audiometry (PTA) hearing thresholds were
obtained at 8 frequencies (0.5, 1, 2, 3, 4, 6, 8, 12K).

After 2 weeks of unconditioning period, subjects visited the research site for the 2nd
pure-tone audiometry.

Based on the PTA results, one frequency region for sound conditioning was decided
for each subject.

Sound stimuli were produced by using REVE134 sound generating software and

consisted of 1/3 octave frequency-modulated pure tones and amplitude-modulated



narrow band noises. Each sound stimulus was saved on an mp3 player.
5) Subijects listened to the sound stimulus for 2 weeks using the mp3 player at home.
They listened to the sound forl hour per day at the lowest audible level.
6) After the 2 weeks of sound conditioning, subjects visited the research site for the 3
pure tone audiometry.

7) The hearing threshold changes of both unconditioning period and conditioning

period were analyzed.

Samples

- Unilateral filter of same frequency region with stimulated frequency region
- Unilateral filters of different frequency regions with

harmonic or sub-harmonic relationship with stimulated frequency region
- Contralateral filter of same frequency regions
- Contralateral filter of different frequency regions with

harmonic or sub-harmonic relationship with stimulated frequency region

Sample for Analysis A)
- Threshold values from all auditory filters which have a variation under +/- 5 dB between T1

and T2, and over +/- 7.5 dB between T2 and T3

Sample for Analysis B)

- One averaged threshold value of each subject

- Averaged threshold values were obtained from the values of auditory filters which have a
variation under +/- 5 dB between T1 and T2, and over +/- 7.5 dB between T2 and T3.

- If a subject fails to get available sample, zero value was assigned for that subject.



Criteria for Rejection of Subjects and Samples

- Subject who has 3 or more air bone gaps over 10~15 dB

- Subject who has 3 or more frequency regions with profound hearing loss over 90 dB
- Subject who has a violation of experimental guideline

- Auditory filter which has a variation over +/- 5 dB between T1 and T2

- Auditory filter which has a variation under +/- 7.5 dB between T2 and T3

Statistical Analysis

Nonparametric statistics, Wilcoxon's signed-ranks test
Statistical power: 99%

Significance level: <.05

T2-T1 = Mc (Control)

T3-T2 = Mt (Experimental)

Mc and Mt should be significantly different.

Results

1. Thirty five subjects finished all the procedures.

2. In analysis A, average 11.4 dB of hearing threshold improvement was shown
(P =0.000001). (Analysis sample: threshold values from 32 auditory filters of 19 subjects
which has shown hearing threshold change under +/- 5 dB between T1 and T2, and over
+/-7.5 dB between T2 and T3)

3. In analysis B, average 6 dB of hearing threshold improvement was shown from 35

subjects (P = 0.000132).
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i STATISTICA: Nonparametric Statistics

File Edit Miew Analysis Graphs Options Window Help
[0000007992546 Columns [Rows ) (@) [H4]sz] [2]:%8) [1=] (1]
E 1o/
TEXT The Study on the Imnprovement of Auditory Filter by Sound Stimulation =
l&]] veLues 1 2 3] 4] 5 [ 6 [ 7 [ 8 5 |10 11 1z ] 23] 14 | 15| 16| 17 [
TZ_Ti | T3_T2 |MEAS|MEAS|MEAS|HEAS|HEAS|HEAS|MEAS|HEAS|HEAS| HEAS|HEAS|HEAS|HEAS| HEA S| HEWY i sky
sul| T ; 0 -10
04. DHE -5 -10
05. YHSO 5 -10 = Wilcoxon Matched Pairs Test (analysis b.sta)
07. YHSE 5 -10 - =
09. HIV1 i} —-10 Quntlnue... H | T ‘ 7
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)| 11, SIC o -10 32 0.00  4.936520 000001 ]
5| 12._KSE -5 -1 _ iz 0.00 | 4.936520 _ooooni
15. SJFP1 5 —-10 T3 T2 & T3_ T2 | __ __ __ .
[%][75 sIP2 5 —10
17. JTF1 -5 -20
17. JTFZ 0 -10
15. K5L o -10
E 19. BRC 0 -10
23. YEK1 5 -1% — :
23 g =i N = 32 filters (from 19 persons)
24. 5JL 0 -10
Z6. JELL 5 -1
26. JBLZ g -10 _
26. JBL3 -5 -10 P = 0.000001
27. DWCl 5 —10
27. DWCZ 0 -10
2§. CELL 5 -1
28, CBL2 -5 10 Mc— M = 11.4062 (dB)
30. MYC1 5 -10
30. MYCZ 5 —10
30. MYC3 -5 10
30. MYC4 o -10
30. MYCS o -1
32. HCH 0 -10
34. ¥scl 5 —10
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“ o[
oS o = A X = =2 = x|
1 Bark ST¥XFE AX|E ZEE SIF 1A|ZF 23 HF st Ay,
=1 = x =l
MA| =Xt 35" F 1982 F 3271 FLAEEHNAM

IWZ 11.4 dBO| M SX|7} HME|YS (P = 0.000001)



Il STATISTICA: Nonparametric Statistics
File Edit View Analysis Graphs Options Window Help
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The Study on the Improvement of Auditory Filter by Sound Stimulation |
16 | 17
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0 o -10
i i
0 0 {= Wilcoxon Matched Pairs Test (analysis a.sta) -|a ﬂ
il HOWEAR ‘ Valid | ‘
. § -10 STATS N T z
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07. YHSE 5 -10 35 0.00 | 3.823007
S| 28._SVS ] ] 35 0.00 | 3.823007 000132
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[¥](10. DHE 0 0
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13. JUL i i
[2]|1e_scr 0 0
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