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Figure 2.27.: Amplificateur différentiel (soustracteur)
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Systéme de peau

Systéme endocrinien : production d'hormones

Systéme lymphatique : systeme de défense (par exemple, les
ganglions lymphatiques)L'appareil digestif

Systéme urinaire : eau, acide-base, équilibre en sel, réduction
des résidus digestifs, régulation de la pression sanguine

Systéme reproductif
Systéme respiratoire
Systéme nerveux
Systéme squelettique
Systéeme musculaire
Systéme circulatoire
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Systeme nerveux sympathique :

= augmente les performances, rend le corps trés
puissant, ,Fight or Flight”

Systéme nerveux parasympathique :

= remet |'organisme dans un état de fonctionnement
normal
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Types de muscle

muscle lisse muscle squelettique

muscle cardiaque

Myosine: rouge
Actine: bruin
Tropomyosine: bleu
Troponine: magenta
Calcium: ballon jaune
Magnesium: cone
ATP/ADP: vert
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Inner ear
nervous system
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Frequency f [Hz]
Infrasound: f < 16 Hz not audible for human (too low frequency)
Human audible range: f from 20 Hz to 20 kHz
Ultrasound (ultrasonic): f from 20 kHz to 1,6 GHz
Hypersound (hypersonic) > 1 GHz

P‘.\x\\ s \)s\{c‘«o‘ogrc:.\ - u\o* \-\-\cav c-\OA3 &reT
> Aule coud

P
L x[Bel]=log,, Fl =log,, a
Pow ra NoS 2 P
x[Deci-BeldB]=10~log10F1=10~10g10a

Fie\r\ ‘1““"‘“7 NL'O .
gcurA ‘)nSsure \eve( LP = 20 l"j'lo

"O: 20 PPO\
- /'H \'\z«u--"\_l3 ‘\«res l‘\o“ o:\' 1\(\'\& = 0(18

dess level - Phons

L
P\m-\ un.'“ I o ST o y
LOWX"\ess Pet(t.’ve ag')_ g - SR :;2 L i
o Ci ¢ s NI R 90 N ] L
: ! ( l S Iy (L s0 ugZe
- % a seale o-ulvgp; N PR H
S NI ~L L
= TCSS \\ '“(HE SFL g © N ——— :2 TV
5 N Nl 10 | TN
AB(M - com:}.’oﬂ boaced § b LT 0 i\’ TN,
on uu.'vtd wess 20 \\ 20 \:: 1 A
aut‘iiblc =T :~~-_ 1(0) B
@ L 0 Hhrcshnlfl
Maura Q\‘-h% 20 50 100 300 1K =3 o i
- SOUBJ M,“'ve o Frequency - H:

MSS‘W& bame
or (;reﬂore (SLJvW\ - locu\:@.‘-h«



> pg“/\ 0‘032('3

- Pgr*e, “l’ﬂnsh.'ssb'\ /cml.n“ms A" r ~‘:_w«e a‘f
- ?(r&u&.’h ‘.'I“PM/' r\c.\&olh\"flh, 3‘.:':\@5, l\&te(\'ﬁ

- Peth ?eﬂ'fi‘:v“ - .',\QI(‘,'TJP/ &3-\\5, Ml‘&ﬁl‘"\&"':o‘\

- Fer\'e ke

> D\'«g‘wslirs

PTA '?urc. Lr«c. aul.' LY
- \'\e«c;-\j \055 "e;‘ i db HL

Hz 125 250 500 1000 2000 4000

8000Hz

dB a8
0 0
10 10
‘ \

2 bowe cd-d. L‘P“A: Frqlk‘\i 2 WO T & \t«r.“s
30 / 30 \ \

! eve
P S — - )
50 l A Lo &f
N - .. S N . S A

A4 T/ \J U U A4 A\

70 H—g 70

80

80 A- | v
[ADS - og(‘hs [N 3
90

90

100 100
10 110
120 120
130 130
\\ :
fees eatt\rg | 05§
Normkurven:  Zahlentest Einsilber
100
30 | ““ 4""
*
2 /
3 / : /
£ 52 dB .
2 & il -
5 5 10) / 20 | 30 40 sfs | 60| /7 80 90| 100
20 I Speech hearing loss (dB
/ . HD
30 .
- / R Vi
/ 4
10 /
o 10 20 30 40 50 B0 80 a0 100 110 120
dB SPL Impuls, linear
Normkurven:  Zahlentest Einsilber

®
5 / .
£ 48 dB 14
S 60 i g
o
5 5 v0 /] 200 [30] [0 60 i.~°” 90| [100
2 | | S Q‘sh hearing loss (dB
/ 6 Hp
30 /
20 i / = )
5
10 i -
" "o R T L . B T R R R [T R

dB SPL Impuls, linear
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Sensorineural hearing loss:
Loudness recruitment
is an abnormally-rapid growth in loudness with increases in stimulus
intensity

Even though there is only a small increase in the sound levels, sound
may seem much louder and it can distort and cause discomfort

result from damage to the sensory cells of the cochlea
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Electrophysiology

Tympanometry
Indirect measurement of the “mobility” / impedance of the
tympanic membrane and ossicles of the middle ear

Stapedius reflex (acoustic reflex)
muscle contraction (stapedius muscle) the middle ear in
response to high-intensity sound stimuli (stiffens the middle-ear
- decreases of middle-ear admittance - detected by
tympanometry)

Otoacoustic emission (OAE)
The cochlea does not just receive sound - low-intensity sound
called OAEs is generated.
Sounds produced by the cochlear outer hair cells as they expand
and contract (newborn hearing screening)
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» Inder Schweiz muss ein Gerat mindestens ein MD-
Kennzeichentragen

» Fur Europa (inklusive der Schweiz) ist ein CE-Kennzeichen
erforderlich
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* Intended use/

* Risk estimation

% intended purpose
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