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Dunyada 45 milyon ‘gorme engelli’ var

Retinitis pigmentosa: Epiretinal protez
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Cografik atrofi: Epiretinal protez



Retinitis Pigmentosa

» Tum dliinyada 1,2 milyon RP hastasi
* Turkiye’de prevalansi ~ 1/4000-5000

( 20.000-25.000)

* 100’ den fazla genetik tipi, gencleri tutar
* |lerleyici gdrme alani daralmasi, ciddi kérlik

* Sosyo-ekonomik problemler, is glicti kaybi
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Tedavi arayislari................

Intravitreal buyime faktori
Gen tedavisi

Nororetina - RPE transplantasyon

Elektrostimulasyon

Biyomedikal MUhendisligi ve
Biyomateryallerde gelismeler

Kohlear Implantlar

Noro-stimulasyon

Gorsel protezler= Biyonik goz



Gorsel protezler fikri.....

» Charles Le Roy (1755)

> Kondansator

» «...asagidogru inen alevler...»

FIGURE 1: Charles Le Roy’s
stimulation of a blind person




GUnUmuzde Gorsel Protez Calismalari.........

* Direkt uyaranlar:

* Epiretinal ------ retina ganglion hicreleri
Argus ll( Second Sight, Sylmar),
EPIRET Il (GmbH Giessen), IRIS (Pixium Paris)

* Subretinal ----- bipolar hiicreler
Alpha IMS (Retina Implant GmbH) Eksternal link var
Artificial Silicone Retina Chip (Optobionics USA)
Boston Retina Implant

e Indirekt uyaranlar - suprakoroidal (bipolar hiicreler)

Suprakoroidal Transretinal Stimilator: NIDEK (Japonya)
Bionic Vision (Avustralya)

(Second Sight — ORION 1 projesi)



DUNYADA YURUTULMEKTE OLAN GORSEL PROTEZ CALISMALARI
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Interim Results from the International Trial
of Second Sight’s Visual Prosthesis

AMERICAN ACADEMY
OF OPHTHALMOLOGY
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Clinical Trials

Use of the Argus IT Retinal Prosthesis to Improve
Guidance of Fine Hand Movements

Michael P Barey G i and Argus I Sty Grougs*
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Argus |l Epiretinal Protez
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The Detection of Motion by Blind Subjects
With the E| nal 60-Electrode (Argus 11)
Retinal Prosthesis

Biind subjects implanted with the Argus Il retinal
prosthesis are able to improve performance in
a spatial-motor task
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The Argus Il epiretinal prosthesis system allows
letter and word reading and long-term function
in patients with profound vision loss
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Argus |l Epiretinal Protez




Argus Il Epiretinal Protezin gelisimi

Akut insan Calismalar Argus | Fizibilite Calismalari Argus |l Prospektif Deneme
1990-1998 yillan arasinda 2002 Yilindan itibaren 2007 yilindan beri (8 yil)
« 1-2 saatlik uyarim (14 wil) * 60 elektrot
« 15 hasta « 16 elektrot * 30 hasta
e« Hastalar fosfen a|g||ad| * 6 hasta * Sistemin guvenIIIIQI \'/S
« Sistemin duzgun galistiginin yeterliligi gosterilmeye
kanitlanmasi calisiimigtir.

@

i
Tech in development Argus |

Argus Il






Diinyada ve Turkiye’ de Biyonik Go6z
Son Evre Retinitis Pigmentosa’da Argus Il Retina Protezi

* Amerika ve Avrupa’ da akredite olmus 13 ulkede 250 + ameliyat

— === W

* Dlnyada onaylanmis ilk ve tek Grln, Comrﬁ_éréiél Availébili
deneysel amacli degil !!!

* 25-30 yillik bir Ar-Ge

* 12 yilhk Grin mataryeli takibi,
goze mataryel zarari yok

*11 yilhk klinik takip sonuglari

45 Centers
* Mobilite artmakta, bagimlilik azalmakta 13 Countries

* Klinigimiz 2013’ de akredite edildi 6 National Reimbursements _

* Rehabilitasyon ve simule yasam alanlari, biyofizik ve elektrofizyoloji lab.

e 28 Aralik 2015, 27 Haziran 2016, 24 Mayis 2017 : 3 adet son evre RP olgusu (+ 4 yurt disi)
Dinyada ilk: Endoskop destekli, 3-D dijital vitrektomi ile Argus Il implantasyonu

Ho AC, Humayun MS, Dorn JD. Ophthalmology 2015; 1-8
Y Lan, Falabella P, Christopher P. Ophthalmology 2015



Argus Il sistemin uygulanabilecegi hastalar

* 25 yas ve ustdy, ileri dis retina dejenerasyonu

» Sadece i1sik hissi olmali, kamera flas testi (+) olmal

k|

* Daha oce, sekilleri gorebilen bir gormesinin olmasi

 Stpheli durumda flas VEP ile gérme yollarinin durumu

* Yapilacak detayli g6z muayenesinde, gbz yapilarinin ve
bayukliginin uygun olmasi:
* Bulbus aksiyal uzunlugu: 20,5 -26 mm
* Arka stafilom olmamall

* {leri sasilik ve nistagmus olmamall
* Konjonktiva sorunu olmamali

e Hastanin ve cevresinin, uzun sirecek rehabilitasyon calismalarini yapabilecek ve
surdlrebilecek olmasi

e Hasta ve yakinlarinin beklentilerin belirlenmesi



Argus |- Epiretinal Implant ( Biyonik G6z )

Transmitter Coil Camera Video Processing Unit

(VPU)

Inductive link: transmitter & receiver antenler
Enerji & data’ yi implanta gonderir

Elektrot dizini
) ) S

&2\&!@* \ ) L g

Elektronik kutusu

X
VPU: Hangi elektrot aktive edilecek ?
Stimulus amplitidi nasil ?

Kamera ve transmitter icin enerji temini
Sinyal isleme algoritmalarini degistirmek




RIGHT EYE: surgeon’s view under microscope
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Elektrik stimUlasyonu icin kullanilan current-controlled stimulasyon pulslari

* Sadece tek pulslar, veya
Pulslar treni uygulanabilir

* Doku hasari olmamasi icin,
sifir net charge olmali

* Noral grubun toplam cevabi sifir olmamali
(uyarici, inhibe edici cevaplarin toplami
o notralize olmamal)

Hicre cismi icin: katodal ilk uyari uygun SlMERE S —» Ganglion hicresinin cismi uyariimal

* Elektrotlar ekstraselllerdir, néronlarin igine girilmez
e Kullanilan elektrot ¢api (200 um) > RGC cismi (15 um)
* Genis bir néral grubun / agin uyarilmasi

Monopolar stimtlasyon: Chip’ in bir elektrodunda stimulasyon pulsu baslatilir.
Return elektrot (topraklama potansiyelinde) chip’ den uzaktadir.

Bipolar stimuilasyon: Return elektrot, chip’ in elektrotlarindan biridir.
Uyarilan retina alani, monopolardan daha kiguktdr.






Klinigimizde yapay gorme & biyonik goz calismalari
2013: Second Sight’ a basvuru, merkez olabilmek icin akreditasyon
calismalarina baslama

2014-2016: Hasta secimi ve uygunluk testleri / ameliyat yontemi ve ameliyat
sonrasl rehabilitasyon icin alt yapi ve bilgilenme calismalari

- Aachen Universitesi 2013

- Michigan Universitesi 2014

- Prof. Dr. S. Rizzo ile ¢calisma 2015

- Prof. Dr. Rizzo’ nun Ankara - ESASO’ ya daveti 2015

7| - Aachen Universitesi 2015

1 -2015-2016: Klinigimizde endoskop destekli Argus Il implantasyonu

/| - Sunular: Frankfurt Retina Meeting 2016, Euretina-Kopenhag 2016,
Floretina-Florensa 2016, Euretina-Barcelona 2017, Aachen 2017

Yapay Gérme ;
(Biyonik Goz)




YAPAY GORME & BIYONIK GOZ
BIYOFIZIK LABORATUARLARI



Ankara Universitesi Tip Fakiiltesi - Vehbi Ko¢ Gz Hastanesi
Yapay Gorme & Biyonik G6z Laboratuari










KLINIGIMiZDEKi SIMULE YASAM
ALANLARI
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BUYUK ETIKETLER ISIKLI IS MASAS|



CCTV (CLOSED CIRCUIT TV SISTEMI)
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PARA CEKME MAKINASI YAYA GECIDI



Argus Il epiretinal protez asamalari

1- Uygun hasta secimi
Beklentiler....

3- Fitting: elektrot aktivasyonu, 4- Rehabilitasyon
empedans, kamera ayari



Uygun hasta secimi, hastayi bilgilendirme ve sistemi tanitma




Ameliyathanede geri planda yogun bir ekip calismasi




Diinyada ilk defa; endoskop destekli, 3-D gorintuli
biyonik g6z implantasyonu

/

Endoskop

3-D Dijital
vitrektomi




3-D DUJITAL VITREKTOMI.....

Dusuk 1sik yogunlugu, fototoksisite yoklugu
GOz ici parlamalarda azalma

Dijital filtreleme ile kontrasti artirma
Artmis derinlik / genislik hissi




COMPLICATION

Hypotony

Retinal Tear or
Detachment

Conjunctival
Erosion

Endophthalmitis

Dislodged Tack

Surgical Procedure Training

COMPLICATIONS & INTERVENTIONS

AWARENESS

Monitor IOP.

Monitor retinal
condition.

Monitor integrity
of conjunctiva.

Monitor intra-
ocular health.

Monitor stability
of array position.

OCCURRENCE & TREATMENT

Hypotony occasionally appears post-implant.
Condition can generally be managed medically. If low IOP is

sustained, sclerotomy may be leaking and require prompt intervention.

Retinal tears or detachments occasionally appear post-implant.
Pay close attention to electrode region and sclerotomy site. If
detachment occurs, surgical intervention may be required.

Conjunctival erosion has occurred post-implant.
Pay close attention to temporal quadrants. If suture, suture tab or
electronics case erode through conjunctiva, immediate surgical
intervention is recommended.

Exogenous endophthalmitis has occurred post-implant.
Condition can generally be managed medically, with intravitreal
antibiotics, after urgent sampling for microbial and fungal cultures.

Tack has rarely dislodged post-implant.
If array position changes significantly, this may indicate a
dislodged tack and immediate surgical intervention is recommended.

Second Sight Clinical Update-2015

* Hypotony (6,7 %): ciliary body damage
and / or detachment

* Retinal tack issues (6,7 %)

* Inadequate array — macular contact

* Retinal tear (3,3 %) / RD (6,7 %)

* Endophthalmitis — infective (10 %)



Developmental variations of the ora serrata

Variations in the normal pattern of the ora serrata are common (47% of 204 normal eyes)
* Meridional folds (20 %)

idi Thickened retinal ti
e Meridional complexes (12 %) ICKENEA retinal tiSSUe

 Oral bays (3%) Posterior extensions of the pars plana into the retina

Pars plana

Retina

Endoscopic view

1- Michels RG, Wilkinson CP, Rice AT: Retinal Detachment. The CV Mosby Company, 1990

2- Rutnin U, Schepens CL: Fundus appearance in normal eyes. The standard peripheral fundus and developmental
variations. Am J Ophthalmol 64: 840, 1967



Scleral incision issues.....

In the presence of anatomic variations, surgeon can face scleral incision-related complications, since
we use the prescribed distances based on the preop. axial length measurement

(% : -
Second Sight === * Infringe upon the ciliary body
* Retinal damage
B sl Frosehests systom S * Inadequate placement of the array over the

Surgeon Manual e fovea

Argus Il Surgeon Manual
(Second Sight Medical Products ,Inc. Sylmar, CA 91342 USA)

Digital Radiographic Imaging

T




Endoscope-assisted & guided Argus Il implantation

Ozmert E, Demirel S: Endoscope —Assisted and Controlled Argus Il Epiretinal Prosthesis Implantation in
Late-Stage Retinitis Pigmentosa: a Report of 2 Cases. Case Rep Ophthalmol 2016; 7(3):315-324.



With endoscope-assisted and guided Argus Il surgery .....

We can create more suitable a 5.2 mm-pars plana sclerotomy incision for array insertion

We can check the vitreous base / peripheral retina without scleral indentation

If necessary, we can implement the endoscopic endolaser simultaneously

We can assess the retinal tack compression and the contact between array-macula
with the side view of angled endoscope probe

ENDOSCOPE-ASSISTED ARGUS Il IMPLANTATION
Prof. Dr. Emin OZMERT
Ankara University, 28 Dec 2015

Endoscopy Assisted Argus Il Epiretinal Prosthesis Implantation

DOI: 10.3207/4186093929
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. Ameliyat sonrasi 2. haftada: makula Usti elektrotlarin ve sistemin aktivasyonu
. Buislemden 1 ay sonra, yapay gormenin 6gretilmesi icin uzun bir rehabilitasyon

sureci gerekecektir
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REHABILITASYON / 1. Hasta

Makdulada array




UA: 46 E, LE, 10 yildir 1sik hissi
(Cerrahi: 28 Aralik 2015)

Postop. 4. gun Postop. 8. ay

Cerrahiden 16 ay sonra



TK:

52 D, LE, 15 yildir 1sik hissi
(Cerrahi: 24 Mayis 2017)

Cerrahiden 2 ay sonra
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Gorme rehabilitasyonu sonrasi

Hareketin yonunu ayirt etme

Blyuk harf gorme, kisa kelime okuma
(VA:20/1262)

Yon belirleme ve hareket edebilme

Koyu ve acik renkleri ayirt edebilme

Yasam kalitesi artar

Mobilite artar

Bagimsiz hareket edebilme artar

FLORA Calismasi

nnnnnnnnnn

Cerrahiden 10 ay sonra




Hastanin hayat kalitesinde olan artislar....
Olumlu etki % 77

SUMMARY Argus Il System ON Argus Il System OFF
Number of subjects . Number of subjects :
. Percent Possible : Percent Possible
performing the task performing the task
Locate ordinary objects at various distance
o . 24 75.0% 24 20.8%
(familiar environment)
Visually locate a place setting on a dining table 24 83.3% 24 4.2%
Sort light from dark laundry 18 77.8% 17 5.9%
Identify ordinary objects at various distances 24 70.8% 23 21.7%
Independently cross residential streets by
. . 19 57.9% 18 22.2%
following the lines of a crosswalk
Avoid obstacles while walking 25 72.0% 24 29.2%
Estimate the size of an obstacle 24 58.3% 22 4.5%
Avoid low-hanging branches, plants, head-high
15 53.3% 15 6.7%
shelves, etc.
Detect curbs 23 82.6% 21 19.0%

Results from FLORA study (Functional Low-Vision Observer Rated Assessment)




AMELIYAT SONRASI GORME ALANI, FONKSIYONEL MRI DEGISIMLERI
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fNIRS (functional Near-Infrared Spectroscopy)

* 690 and 830nm near-infrared light is projected through the scalp and the skull
into the brain by the emitters
* Near-Infrared light is transmitted to 3cm depth from the head skin

(3 cm depth includes the cerebral cortex)

* The light is reflected back to the surface by drawing an arc through the tissue.

* The reflected light is collected back by the detectors
* Real time measurement is provided ( calculation in 0,1 second)

* Measures relative changes in oxygenated and de-oxygenated hemoglobin

Boas DA et al: Neurolmage 23:275-88, 2004
Toronov V et al: Medical Physics ,28:521-527,2001
Wilcox T, Biondi M: Wiley Interdisip Rev Cogn Sci. 2015; 6(3):263-283




The advantages of fNIRS clearly outweigh the limitations....

Non-invasive Easy-to-use, non-invasive, non-ionizing
Repeatable
Repeatable Portable

Strengths Widely available Relatively inexpensive
Superior spatial resolution Much better temporal resolution over fMRI

Whole brain measurement Less restriction on motion
No interfere with metals in the body

Expensive Measures information from only the cortical areas (no
Physiological noise subcortical areas)
Strict restriction on motion Lack of anatomical information

Limitations Claustrophobia Spatial resolution is inferior to that of fMRI
Need for supine position Interpretation challenges related to multiple sources of
Noise produced by scanner vascular signals
Interfere with metals in the body

Scarapicchia V, et al: Frontiers in Human Neuroscince . 2017; 11:1-12
Wilcox T, Biondi M: Wiley Interdisip Rev Cogn Sci. 2015; 6(3):263-283




Material & Methods -1
Feasibility study of fNIRS in Argus ll-implanted patients

* Ankara University Brain Research Center & Department of Ophthalmology

* 3 patients were implanted with ARGUS Il epiretinal prosthesis in
Dec 2015, June 2016 and May 2017 (under the guidance and control of endoscope)

* Visual cortical activities were evaluated by fNIRS during the Argus-Il systemm ON and OFF
(22, 16, 5 months later after the surgeries)




Static chequerboard On — off chequerboard

17.01 cm

Moving ball



Moving Ball Stimulus

In the task blocks of the moving ball, there is a small white ball moving horizontally
left-right direction for 30 seconds.

The participant was required to follow the moving ball.

The 2.2x2.2cm sized ball is seen on the screen with a 2.1° vertical and horizontal angles.

There are 5.75 left-right-left cycle within 30 seconds.



1 UA : 76-101 Threshold & Impedance Summary

10

1; Frequen: [ dth(r 0.45; 1P 0
1 Latest Single Thresholds at 1 CDL From 08/01/2016 To 11/29/2017
NF at 1.00 CDL 76-101 Latest Quad Thresholds at 1 CDL From 08/01/2016 To 11/29/2017

Argus on

Moving
ball

Flicker Argus on
chequerboa

P
D) I




Argus off Argus on

Static

t-off rate = < 3 €)=045, IPG(ms)=1, Duration(me}=250, Hol-Value Notcomected
76-102 Sing\e thresholds from 07/01/2016 to 11/29/2017 not tested
76-102 Latest Quad Thresholds at 1 CDL From 07/01/2016 To 11/29/2017




Argus on

76-103 Threshold & Impedance Summary
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Artificial Vision, Almanya-Aachen, 1-3 Aralik 2017




Second Sight Inc — USA: International Surgical Mentor
and Proctor ( Kasim 2017)

Second Sight Global Press Release December 5, 2017

Second Sight

December 5, 2017

Second Sight Announces Market Entry into Iran with First Two Implants of Argus Il Retinal
Prosthesis System

- Marks Continued Giobal Expansion of Argus Il for Individuals Blinded by Refinitis Pigmenfosa -

SYLMAR, Calif -(BUSINESS WIRE)}- Second Sight Medical Products, Inc. (MASDAQ: EYES) ("Second Sight” or "the
Company"). a developer, manufacturer and marketer of implantable visual prosthetics that are intended to create an
artificial form of useful vision to blind patients. today announced market entry into Iran, implanting the first two patients with
the Company's A.rgusa Il Retinal Prosthesis System (“Argus II"). The implant was facilitated by the country’s exdlusive
distribution partner, Arshia Gostar Darman Co. Ltd.

"These first implants in lran are part of our strategy to selectively target and pariner with leading eye centers and
distribution partners arcund the world in onder to increase the availability of the Arg individuals with Retinitis
Pigmentosa. The adoption of Argus |l by a growing number of centers globally is a testament to the increasing acceptance
of our techmology.” said Will McGuire, Chief Executive Officer of Second Sight.

The implants were performed in Shiraz, Iran during Movember 2017 by Professor Mohsen Farvardin and his team at the
‘Shiraz Pars Hospital and Khalili Hospital, Shiraz Medical Science University in 44-year-old and 33-year-old patients with
Retinitis Pigmentosa.

Professor Emin Oemert from the University Faculty of Medicine, Department of Ophthalmology, Ankara, Turkey acted as a
supporting surgeon.

Second Sight's Argus Il System provides electrical stimulation that bypasses the defunct retinal cells and stimulates
remaining viable cells inducing visual perception in individuals with severe to profound Retinitis Pigmentosa. The Argus I
works by converting images captured by a miniature video camera mounted on the patient's glasses into a series of small
electrical pulses, which are transmitted wirelessly to an amay of electrodes implanted on the surface of the retina. These
pulses stimulate the retina's remaining cells, intending to result in the perception of pattems of light in the brain. The patient
must leam to interpret these visual patterns, having the potential to regain some visual function. The Argus || was the first
artificial retina to receive widespread commercial approval, and is offered at approved centers in Canada, France,
Germany, ltaly, Russia, Saudi Arabia, South Korea, Spain, Taiwan, Turkey, the United Kingdom, and the United States.
Further information on the benefits and risks. i

o

About the Orion™ Visual Cortical Prosthesis System

Second Sight, the manufacturer of the Argus Il Retinal Prosthesis System (Argus I}, has developed a new device, the Orion.
A proof-of-concept clinical trial at UCLA demanstrating the viability of stimulation of the human visual cortex with a
commercially available device from a different manufacturer was announced in @4 2018, First-in-human clinical studies with
the Orion are planned to begin in 2017. Like the Argus |1, the idea behind Second Sight's Orion is to convert images.
captured by a miniature video camera mounted on the patient's glasses into a series of small electrical pulses. The Orion is
designed to transmit these electrical pulses wirelessly to an array of electrodes implanted on the surface of the visual
cortex, intended to result in the perceplion of patterns of light By bypassing the retina and optic nerve and directly
stimulating the visual cortex, a cortical prosthesis system has the potential to restore useful vision to patients completely
blinded due to many reasons, including glavcoma, diabetic retinopathy, or forms of cancer and frauma - many fold more
patients than for the current Argus |l indications. Mo clinical data is yet available for the Orion.

About Second Sight

Second Sight's mission is to develop, manufacture and market innovative implantable visual prosthetics o enable blind
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Bidirectional Concept

GELISMELER ...... “’“:“"::"‘s

* Retina hasarini 6nleyen yeni stimulasyon stratejileri
* Fitting islemini hizlandirmak icin yeni algoritmalar

* Sanal elektrot olusturma

* Punctate fosfen olusturma

* YUz tanima

 Eye tracking
* Renk gorme

* Derinlik bilgisi

» Gozluk, video, VPU, pil gelismeleri, dijital kamera ——E
* igne, 3-D elektrotlarda gelisme, reverse telemetry
e Gorme korteksi uygulamalari (ORION 1 projesi)

* implantasyon éncesi prognoz tayini testleri
e Argus Il implantasyonundan sonra elektrofizyoloji




RESOLUSYONU ARTIRMA-SANAL ELEKTROTLAR

Usual stimulation

Research projects
Stimulation Strategies in RP (Concept)

Objective: improve performance by

increasing theoretical resolution

(current steering/virtual

electrodes)and by improving vision Stimulation Pattern— current.
for more patients within theoretical 0000000000
resolution (current focusing) 88 8 8%80000
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Argus Il / Yazilimla sanal elektrot olusturma

Elektrotlar araciligi ile kontrollt elektriksel pulslar verilir
Buna karsilik gelen bolgede fosfen olusur
Bircok fosfenin bir araya gelmesi ile imaj olusur

Kabul edilebilir elektrot sayisi: ~600
Elektrot capi klicik olmali, cap kuculdikce charge dansitesinde artma,
retinaya toksik elektro-kimyasal reaksiyonlarin olugmasi




Retinitis Pigmentosa Disi Endikasyonlar:

* Yasa bagli makula dejenerasyonunun kuru ve ileri tipi: Cografik atrofi (5 hsta)
* Tum nedenlere bagl tam korliklerde: Beyin gorme merkezinin uyarimi
* ORION 1 projesi, 2017’ de FDA sartli onay ( Pilot calisma: 1+ 5 hasta )

Research projects
AMD Clinical Trial Update

* 5 patient feasibility trial — Single center in Manchester, UK

* 3 subjects remaining: one death (unrelated) and one explant
due to recurrent conjunctival erosion and hypotony

+ No objective benefit measured so far, but patients still enjoy the
system (3 of 3 mild positive on FLORA)

* Next research step is to use the new Stimulation Strategies to try
to improve their vision Confidertial




Sabriniz ve dikkatiniz icin tesekkurler......



ELEKTROD TEKNOLOJISINDE GELISMELER......
Revers telemetri calismalari

Gomulmus implant elektrodlarindan direk dlcim

Revers telemetri ---- daha sihhatli eERG kayitlari




Ameliyat 6ncesi, cerrahinin prognozunu
degerlendirme

* Daha 6nceden sekil gorme olmalidir
* Isik hissi, kamera flas testi ile karar verilir
* SUpheli durumda flas VEP ile gorme yollarinin durumu

* Retina isik yerine elektrikle uyarilir

* Hasta fiksasyon yapamaz: P-VEP, P-ERG ve mf —ERG icin
fiksasyon gerektirecek kadar gorme lazim

* Retinada yaygin dejenerasyon var: flas ERG ile kayit alinamaz



RP / Implantasyon éncesi retinanin durumunu degerlendirme

* Fonksiyonel: ic retinanin durumunu degerlendirme
TES: Transkorneal Elektrik Stimulasyonu: ganglion, aksonlarin uyarimi

ERG bipolar kontakt lens elektrodu

Fosfen algilarsa, prognoz iyi ?

Fosfen (+) olan gozlerde OCT retinal kalinlik daha fazla



Pupillometri — Argus Il

Kromatik pupillometri ile:

Intrinsik fotosensitif retina ganglion
hiicrelerinin (ipRGC) fonksiyonu ile, p—
aydinlatma sonrasi pupil cevabinin (PIPR)

iliskisini degerlendiren ¢calismalar var

PIPR amplitidu ve gorsel fonksiyon
testleri arasinda iliski saptanmamis

MONITOR

DIFFUSER

LIGHT
SOURCE

COMPUTER



eERG ve eVEP

Korneal kay1t

/ (eERG)

Kafa derisinden kortikal

L {{{9’” cevap kayd:

(eVEP)

Elektrik uyaran

>  Fizyoloji ve psikofizigi iliskilendirmek
»  Retinal aktivasyonun tahmini araligini belirlemek

>  Uyari parametrelerini optimize etmek
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RP / Implantasyon dncesi retinanin durumunu degerlendirme

* Yapisal ( SD — OCT):

Arka stafilom varligi
Retina ici tabakalar




Stimulasyon Stratejileri.......

Bidirectional Concept
of Future RI Systems
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- Active photodiode Optobionics * Semi-active photadiode-electrode:
- Cannot generate enough current for the Retinalmplant (SUB-RET) Alpha IMS
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KORTIKAL IMPLANTLAR

irect Cor
Cortical Visual Prosthesis
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R&D: Expanding into D

& million* patients

Objective: bypass the optic nerve and directly stimulate the visual cortex

isual Cortical Prosthesis




