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RETINADA DOKU MUHENDI
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Doku muhendisligi triadi:

1-Skaffoldlar- iskeleler

2-Hicreler

3-BlUyumeyi stimule edici faktorler

Cells seeded in porous scaffolds

!

+ Scaffold degradation

Cell proliferation
ECM deposition
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Engineered tissue



OFTALMOLOJIDE DOKU MUHENDISLIGI URUNLERI

— Fibrin Glue: Doku yapistiricisi ve buyume faktoru
tasiyicisi olarak kullantilir.

— Orbital implant: Biyoaktif camlar, cam seramikler,
hidroksiapatit urtnleri




NEDEN DOKU MUHENDISLIGI GEREKLI

A cell beads

Hiicrelerin dogru ve diizenli yerlesimi, adezyonu

[ntegrasyonunu, proliferasyonu
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Diizenli differensiasyonunu saglamak i¢in

| nutrients diffuse into  cell bead adhesion

| the cavities between cell migration & growth
\ each cell beads
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DOKU MUHENDISLIGI VE RETINAL HASTALIKLAR

RP YBMD



Regeneration and tissue
engineering stratigies of the retina
(cells and ECM)

Scaffold fabrication methods |
« Solvent casting pore leaching
Thermally induced phase

separation 3D scaffolds and

Scaffold
fibrous hydrogel free
30 printing :
Electrospinning scaffolds with

embedded cells

Polymers Decellularized [ g
native
membranes
Cell administration methods
il Y iz Intravitreal injection
Hatuiel Synthetic Semi-synthetic Subretinal / trans-scleral
Collagen PLGA Acetylated callulose Suprachoroidal?
Alginate PGA chitosan Implantable devices?
Gelatin PLA
Keratin PCL
Fibrin FLDLA
Hyaluronic acid PMMA
A Parylene-C
—_—

Drug Discovery Today




3D Bioprinting yontemleri

1-Inkjet bioprinting

2-Laser-assisted bioprinting

3- Extrusion bioprinting




BIOPRINTED CORNEAS ARE NEARLY
READY

FOR HUMAN TRIALS, SAYS STARTUP

3D bioprinting teknolojisi kornea, retina ve konjonktivada calisiimaktadir.



3D RETINA PRINTLENMESINDEKI ZORLUKLAR
[nsan retinas1 oldukca kompleks, cok tabakali, vaskiilarize bir doku

Cok yiiksek dansitede hiicre icerigi: 60 farkli hiicre tipi
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Hiicrelerin birbirleriyle sinaps yapmasi gerekliligi.



RETINADA KULLANILAN BIYOMATERYAL ISKELELER
- BrM

Amniotik membran

Aljinat

Selliiloz

Ipek

Hyaluronik asit

Desellularize retinal ESM
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Article

Development of 3D Printed Bruch’s Membrane-Mimetic
Substance for the Maturation of Retinal Pigment
Epithelial Cells

Jongmin Kim !, Ju Young Park !, Jeong Sik Kong 2, Hyungseok Lee 13, Jae Yon Won *>* and Dong Woo Cho /2.6

Tissue engineering of retina and Bruch’s membrane: a
review of cells, materials and processes

Yong Sheng Edgar Tan,' Pu Jiang Shi,' Chang-J Choo,” Augustinus Laude,
Wai Yee Yeong'
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ACCEPTED MANUSCRIPT

Tissue engineering of retina through high resolution 3-dimentional inkjet
bioprinting

To cite this article before publication: Elahe Masaeli ef al 2019 Biofabrication in press hitps://doi.org/10.1088/1 758-5090/abda20

RPE ve fotoreseptorler biyoprinting yontemiyle yapilandirilmis

RPE’lerin VEGF salgiladigi

DAPI DAPIOpsinB DARIPNA

RPE lerin apikal mikrovilluslu yapi gosterdigi

Fotoreseptorleri fagosite ettigi belirlenmistir.




Control of Retinal Ganglion Cell Positioning
and Neurite Growth: Combining 3D Printing
with Radial Electrospun Scaffolds

Karl E. Kador, PhD""' Shawn P. Grogan, PhD?" Erik W. Dorthé, MS? Praseeda Venugopalan, MS/
Monisha F. Malek, BS, Jeffrey L. Goldberg, MD, PhD!® and Darryl D. D’lima, MD, PhD?
RGH’leri 3D biyoprinting ile yapilandiriimis
Ortama brain-derive norotrofik faktor (BDNF) ve silier norotrofik faktor (CNTF)

eklendiginde hicrelerin yasamlarina devam ettigi radiyal akson bliyiimesi gosterdigi saptanmistir.
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RESEARCH ARTICLE

Hybrid three-dimensional (3D) bioprinting of retina
equivalent for ocular research

Pujiang Shi', Tan Yong Sheng Edgar', Wai Yee Yeong' and Augustinus Laude’

' Singapore Centre for 3D Printing, School of Mechanical and Aerospace Engineering, Nanyang Technological University,
50 Nanyang Avenue Singapore 639798
* National Healthcare Group Eye Institute, Tan Tock Seng Hospital, Singapore 308433



Article

A 3D Printed Self-Sustainable Cell-Encapsulation
Drug Delivery Device for Periocular Transplant-Based
Treatment of Retinal Degenerative Diseases

Hideto Kojima ', Bibek Raut ", Li-Jiun Chen !, Nobuhiro Nagai ?, Toshiaki Abe * and
Hirokazu Kaji 1-3-*
insan retinal pigment epitel hiicreleri (ARPE-19)

Polistiren sheet Gzerine yerlestirilip kollajen ile kaplanarak ila¢ salinim sistemleri yapilmis

Hlcrelerin yasam streleri daha uzamis (B)

TEGDM
(Mw 286.3)

PEGDM
(Mw 700)
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BDNF IeG O, , Nutrients
(27.000 Da) (150,000 Da) (16 ~ 180 Da)



RETINAL HASTALIKLARDA

KLINIK DOKU MUHENDISLIGI UYGULAMALARI



CELL SHEET- Hucre Tabakasi

Hiicreler polimer tabakalar (Orn: N-isopropilakrilamid) tGizerine yerlestirilerek cogaltilir.

Bu sekilde Uretilen hicreler coklu tabaka haline getirilir.

(A) Cell sheet preparation

(e ) Autologous cells
. . Allogenic cells
o- (e) iPS-derived cells
Siiilive st Goliaoh (C) Cell sheet transplantation
@ temperature- o 4
responsive dish ! - ;}‘
" B . 3 . [ :
Special Issue (8) Cell shect harvestingmaniputation oo e
— : 7z Cornea Esophagus
Ghncanco el
Cell sheet tissue engineering: Cell sheet preparation, 2D cell sheet tissue sy By
harvesting/manipulation, and transplantation @ Cell sheet -
layering Middle ear
Jun Kobayashi ©,1 Akihiko Kikuchi ©,2 Takao Aoyagi ©,® Teruo Okano™* \@;?7' e Z o :i;( @
\o:OEefo:o=e:o,@ 7.
[lefeleoelelololele Periodontal

3D cell sheet tissue

ligament

Cartilage



SUBRETINAL RPE SHEET ENJEKSIYONU

ENJEKTOR

v

Fig. 3 Injector design: previous version (a) versus latest version (b)

RPE SHEET

Fig.1 A 35 x 6 mm implant with 2 mm handle. a Unseeded. b Seeded with hESC-RPE

DOr 101106/ ca0042. 17 000 e International Journal
of Retina and Vitreous

ORIGINAL ARTICLE Open Access

Development of a new tissue injector @ e
for subretinal transplantation of human
embryonic stem cell derived retinal pigmented
epithelium

Rodrigo A. Brant Fernandes' T, Francisco R. Stefanini™™T, Paulo Falabella', Michael ). Kass'?, Trent Wells',
Bruno Diniz'?, Ramiro Ribeiro'2, Paulo Schor?, Mauricio Maia®, Fernando M. Penha®?*, David R. Hinton 5,
Yu-Chong Tai” and Mark Humayun ™"



A wet-type AMD

CNV removal Subretinal transplantation Reconstruction of

RPE layer

RPE cell
shaet i i [ ] EEEEEEEET T T4
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Meural retina protection

anti-VEGF drug therapy Subretinal transplantation RPE cell adhesion
RPE ::eli
suspension SESTesesese mmm
Attenuation of euudatwe activity Meural retina protection and

continuous attenuation of
exudative lesion

B dry-type AMD RPE cell

Retinal bleb formation Subretinal transplantation RPE cell adhesion
suspension

et | Tareeion | | e

Meural retina protection and
amelioration of disease progression




DEVAM EDEN KLINIK CALISMALAR

- EKH, IPKH
- YBMD, Stargardt ve RP
- Japonya, Amerika, Ingiltere, Cin

- Clinical Trials da kayith 19 klinik calisma mevcuttur.



@"@é AMERICAMN ACADEMY
%ﬁ? OF OPHTHALMOLOGY *

Evaluation of Transplanted Autologous
Induced Pluripotent Stem Cell-Derived
Retinal Pigment Epithelium in Exudative
Age-Related Macular Degeneration

Seiji Takagi, MD, PhD," Mjchﬂm Mandai, MD, PhD," Kiyoko Gocho, MD, PhD),’
Yasuhiko Hirami, MD, PhD,""" Midori Yamamoto, BA,” Masashi Fujihara, MD, PhD, ™
Sunao Sugita, MD, PhD," Yasuo Kurimoto, MD, PhD,""” Masayo Takahashi, MD, PhD'~

Tek olgu 4 yillik takip otolog IPKH derive RPE sheet uygulamasi

nnnnnn



A Pre operation 3 month 12 months 48 months

Main body of pigmented area

Pigmented area (mm?)

Fragments of pigmented area

Weeks after the surgery

C

pre IA(0"32") pre FA(0'32") 3m FA(1'47") 12m FA(2'56") 33m FA(2'17") 48m (1'38”")

RN

pre IA(7' 2") pre FA(1'34"”) 3m FA(8'21") 12m FA(7'23") 33m FA(5'46")

RPE grefti 4 yil boyunca yasamini stirdirmus ve alani genislemis



Doku muhendisligi ve retina

m National Library of Medicine

National Center for Biotechnology Information

Pu bmed .govy tissue engineering, retina

Advanced Create alert Create RSS User Guide

Save Email Send to Sorted by: Best match Display options
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DOI: 10.4274/tjo.20270 Original Articl
Turk ] Ophthalmol 2018:48:190-195 gl AEncie

Figure 1. Comparison of phase-contrast microscopic appearance of 3 anti-vascular
endothelial growth factor drugs and control culture showed no morphological
changes of the retinal pigment epithelium (RPE) cell culrure with any drug, and

The Effec ts Of Anti_Vascular Endothelial Growth Factor RPE cells maintain the hexagonal morphology ar the end of 72 hours in the (A)

conerol, (B) aflibercept (0.5 mg/mL), (C) bevacizumab (0.3125 mg/mL), and (D)

Drugs On Retinal Pigment Epithelial Cell Culture mnibizumab((l.li’img“mL)gnmps

©® Mustafa Sahiner®, @ Dilek Bahar**, @ Ayse Oner*, ® Zeynep Bur¢in Gonen***, @ Metin Unlii*,
@ Duygu Giilmez Sevim*, @ Cagatay Karaca®, @ Galip Ertugrul Mirza*

*Erciyes University Faculry of Medicine, Department of Ophchalmology, Kayseri, Turkey

#5Erciyes University Betiil-Ziva Eren Genome and Stem Cell Center, Kayseri, Turkey

#¥%Erciyes Universicy Faculry of Dentistry, Department of Oral and Maxillofacial Surgery, Faculey of Dentistry, Kaysers, Turkey

Figure 2. Immunocytochemistry staining of retinal pigment epichelium cell
culrure demonstrartes expression of cytokeratin 18 (A) and tight junction protein
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1. 100 mikron ¢apinda 100 bin hticre toplulugu termoresponsif polimer ile kaplanmis,
40-45 kurecik polietilen glikol matriks ile cevrelenmistir.
2. Sferoid MKH, kendi mikrocevrelerini olusturur, ortamda uzun sure kalabilir.

3. Sferoidlerin yapisi daha gec bozulur, dis ortamdan daha az etkilenir, etkinligi uzun sirer.



Today's science fiction, is often tomorrow's science fact

Bugunun bilim kurgusu, siklikla yarinin bilim gergeqidir



