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Introduction

Consider an ongoing research project in London aimed at
developing stem cell-based therapies to treat various forms of
blindness, particularly age-related macular degeneration (AMD).
Led by researchers from Moorfields Eye Hospital and University
College London (UCL), the project focuses on utilising stem cells
to replace damaged cells in the retina. A notable aspect of this
initiative is the use of embryonic stem cells, which can
differentiate into various cell types, including retinal cells. The
goal is to transplant these specialised cells into the retina to
restore vision for individuals suffering from AMD and other
degenerative retinal diseases.

The London project has made significant strides in
preclinical studies and early-phase clinical trials, demonstrating
the safety and potential efficacy of stem cell-based therapy for
vision restoration. Researchers primarily utilise embryonic stem
cells that differentiate into retinal pigment epithelium (RPE) and
photoreceptor cells, both of which are essential for maintaining
retinal function.

Extensive preclinical studies using animal models are
conducted to evaluate the safety and efficacy of stem cell
therapies. Researchers assess factors such as cell survival,
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integration into the host retina, improvements in visual function,
and potential side effects. Clinical studies involving patients are
also essential, alongside long-term follow-up and regular check-
ups after regenerative surgery. Researchers monitor changes in
visual acuity, retinal structure, and quality of life to evaluate the
treatment's effectiveness.

Innovative surgical techniques are crucial for the success of
stem cell-based therapies. These techniques aim to enhance the
accuracy, safety, and efficacy of transplanting stem cell-derived
retinal cells into patients. Researchers have refined a technique for
implanting these retinal cells into the human retina, developing
surgical procedures that ensure the precise placement of the cells
and facilitate their integration into the existing retinal tissue.

Materials and Methods

In the London project, instead of injecting a cell suspension,
transplants are performed. RPE cells are cultured in monolayers
and transplanted as a patch, which helps maintain cell
organisation and function. Biodegradable materials, such as
polymers or hydrogels, are utilised to create scaffolds that support
the cells during and after transplantation, enhancing their survival,
integration, and functionality. In this patch technique, the cells are
positioned centrally, aligning with the area affected by macular
degeneration. This method enables precise distribution and
placement of the cells, leading to improved survival rates and
enhanced integration with the host retina.

The development of specialised microsurgical instruments
has increased the precision and control required for retinal
surgeries. Patch delivery instruments, which facilitate the
placement of the Patch into the damaged area of retinal tissue,
were developed specifically for this study. *Microforceps and
microscissors® These tools allow delicate manipulation of retinal
tissues and precise placement of cellular grafts. *Cannulas* Fine

40

BRAMS Journal No. 11 ISSN 2667-9299 (print)
2024 Volume 5, Issue 3/4 ISSN 2960-9348 (online)



cannulas designed for retinal injection minimise trauma to the
retina and surrounding structures.

For accuracy, intraoperative optical coherence tomography
(OCT) is employed to provide high-resolution images of the
retina, assisting the surgeon in accurately positioning the cells.
This innovative surgical technique marks a significant
advancement in ophthalmology and holds promise for improving
outcomes for patients with AMD and other retinal diseases.
Ongoing research and development are crucial for transitioning
these techniques from experimental stages to widespread clinical
application.

On 13 May 2024, a new article titled "The Fate of RPE
Cells Following hESC-RPE Patch Transplantation in
Haemorrhagic Wet AMD: Pigmentation, Extension of
Pigmentation, Thickness of Transplant, Assessment for
Proliferation, and Visual Function—A 5-Year Follow-Up" was
published. This article focuses on the evaluation of RPE cell fate
after transplantation of human embryonic stem cell-derived RPE
patches in patients with haemorrhagic wet age-related macular
degeneration (AMD) over a five-year follow-up period.

The hESC-RPE patch was immobilised for transplantation
as a polarised monolayer on a plasma-derived human vitronectin-
coated polyester membrane (Sterlitech, Kent, Washington, DC,
USA). The final implant had a surface area of 17 mm2 and
comprised approximately 100,000 RPE cells.

Approval was granted from the UK Medicines and Health
Products Regulatory Authority (MHRA), the Gene Therapy
Advisory Committee (GTAC), the Moorfields Research
Governance Committee and the London-West London & GTAC
Research Ethics Committee. The study adhered to Good Clinical
Practice guidelines as outlined in the European Clinical Trials
Directive (Directive 2001/20/EC) and the Declaration of Helsinki,
and it included an independent External Data Monitoring
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Committee (E-DMC). Informed consent was obtained from each
subject.

Two subjects, a 60-year-old female and an 84-year-old
male, both with severe, acute vision loss in the study eye, due to
sub-macular haemorrhage and RPE tear from neovascular AMD,
were operated on in a phase I study (ClinicalTrials.gov
NCT01691261). In both cases, conventional anti-VEGF treatment
had previously failed. Subject 1 had received one intravitreal
injection of ranibizumab, and subject 2 two monthly ranibizumab
injections, before the sub-macular haemorrhage and an RPE tear
occurred.

Standard 23-gauge pars plana vitrectomy was followed by
induced macular detachment, clearance of sub-macular
haemorrhage and insertion of the hESC-RPE-basement membrane
(BM) implant into the subretinal space by a purpose-designed tool
through a retinotomy. Silicone oil was used as a tamponade and
was subsequently removed with a second surgery. Both patients
were followed up on for at least 5 years under a long-term follow-
up trial protocol (ClinicalTrials.gov NCT03102138).

Ocular oncology team reviews were conducted at 2 weeks,
4 weeks, 8 weeks, 3 months, 4 months, 6 months, 9 months, and
12 months post-operatively, with ocular ultrasounds performed at
each visit. Liver ultrasounds were conducted at screening, 6
months, and 12 months post-operatively. Regular blood tests to
monitor liver function tests (LFTs) were also performed during
the first year of the study.

In the follow-up study, subjects were assessed at 18 months,
24 months, 36 months, 48 months, and 60 months. During these
visits, the clinical investigator assessed them for signs of
neoplastic formation, and ocular ultrasounds were performed. If
any concerns arose, subjects could be urgently referred to the
ocular oncology team.
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Results

Subject 1 exhibited marked pigmentation in the nasal region of
the patch, while the pigmentation was lighter on the remaining
areas (Figure 1A1). At 12 months, a central depigmented area
appeared (Figure 1A2) and gradually enlarged over the next five
years (Figure 2A2-A4), while the temporal pigmentation
remained intact. The marked pigmentation in the nasal section
was attributed to the patch being positioned beneath the host RPE,
resulting in a double layer of both host and hESC-RPE (Figure
1B1,B2). Over time, the host RPE regressed from the time of
implantation through to year 5.

(Figure 1A1-A4.)

Subject 2 had hypopigmented areas adjacent to the patch
superiorly and inferiorly, as well as on the inferotemporal aspect
of the patch, immediately after implantation (Figure 2A1). These
became less evident over the course of 5 years (Figure 2A2-A4).
The inferotemporal hypopigmented area represented a persistent
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detachment of the hESC-RPE from the synthetic basement
membrane, which is shown as a pigment epithelium detachment
(PED) on the OCT (Figure 2B1,B2). Hyperpigmentation also
developed in the inferonasal portion during the first 12 months
(Figure 2A2) and gradually intensified over the following five

years (Figure 2A4).

In both patients, there was expansion of pigmentation
outside the patch margins. It developed in a centrifugal manner,
growing into the adjacent depigmented area around the rim of the
patches. These findings were initially discussed in the first year of
the study.

For subject 1, extension of the RPE progressed 1 month
post-implantation (Figure 1Al) to its maximum spread at
approximately 12 months post-implantation (Figure 1A2). There
was a regression of pigment extension at year 5 for subject
1(Figure 1A4). For subject 2, extension of RPE was visible 1

44

BRAMS Journal No. 11 ISSN 2667-9299 (print)
2024 Volume 5, Issue 3/4 ISSN 2960-9348 (online)



month post-implantation (Figure 2A1) and progressed to its
maximum extension at approximately 12 months post-
implantation (Figure 2A2). Subject 2 had persistent preservation
of RPE extension of the patch from 1 year onwards until the end
of the study at year 5 (Figure 2A4).

The outward extension of RPE pigmentation in both cases
was documented by optical coherence tomography (OCT) scans
through the graft’s edges, showing a continuous outer retina,
hyper-reflective line, consistent with the hESC-RPE extending
from the grafted area and exteriorly to the patch (Figure 1C1,C2
and Figure 2C1,C2).

Fixation and Microperimetry

At baseline, fixation with a 2-degree red cross target could not be
assessed for subjects 1 or 2 (A, B). Both subjects maintained
stable fixation over the patch during the first year (A, B at 12
months), with the small 2-degree fixation target remaining
entirely within the patch borders. Subsequently, subject 1 lost
fixation over the patch by 24 months (A) and continued to do so
until the last recorded period at 36 months (A). In contrast,
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subject 2 maintained fixation with the target completely within
the patch margins and centred over the patch until the last record
at 48 months.

Both subjects had zero sensitivity recorded over the location
of the submacular haemorrhage at baseline, with an improvement
in retinal sensitivity at 1 year (A, B at 12 months). Subject 1 (A at
12 months) reached normal retinal sensitivity in the temporal half
of the patch (18-20 dB) at 1 year, this deteriorated at 2 years (A at
24 months), with a smaller area over the temporal half of the
patch having reduced retinal sensitivity over the temporal half of
the patch at 3 years (8—14 dB) ( at 36 months). For subject 2, there
were minimal improvements in retinal sensitivity following patch
insertion; however, areas of positive retinal sensitivity over the
patch persisted until the last recorded time point at 48 months (B).

Conclusions

For hESC-RPE patch transplantation to be a viable therapeutic
strategy for macular diseases, it must be safe, show long-term
survival, and provide sustained visual improvement and
stabilisation. This research presents findings from a five-year
study, revealing no evidence of uncontrolled RPE proliferation or
migration. Instead, there was only local, contiguous pigment
extension that halted at 12 months. Additionally, the preserved
thickness of hESC-RPE and the basement membrane (BM) was
noted. The study also demonstrates that the pigment covers bare
areas of the host basement membrane, potentially representing
donor RPE, a phenomenon observed in previous studies.
Sustained improvements in visual acuity were seen for two years
in the first patient and five years in the second patient. Although
more cases need to be evaluated to draw firmer conclusions, these
initial findings provide valuable insights for future research in this
area.
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The project continues to advance through various phases of
clinical trials. The focus remains on refining the treatment to
ensure its safety and efficacy, with the potential to expand its
application to other forms of macular degeneration and retinal
diseases. The research involves continuous collaboration among
scientists, clinicians, and industry partners to overcome any
challenges and make the treatment widely available. Ongoing
efforts include optimising the surgical techniques, improving the
survival and integration of the transplanted cells, and monitoring
long-term outcomes in patients.

In conclusion, research suggests that regenerative
treatments involving stem cells represent one of the greatest
medical challenges in the 21st century.

o gas@y®s a References

1. National Library of Medicine
[https://pmc.ncbi.nlm.nih.gov/articles/PMC11119108/#B17-diagnostics-14-
01005]

2. da Cruz, Lyndon, Taha Soomro, Odysseas Georgiadis, Britta Nommiste,
Mandeep S. Sagoo, and Peter Coftey (2024). The Fate of RPE Cells Following
hESC-RPE Patch Transplantation in Haemorrhagic Wet AMD: Pigmentation,
Extension of Pigmentation, Thickness of Transplant, Assessment for
Proliferation and Visual Function—A 5 Year-Follow Up. Diagnostics 14(10),
1005; https://doi.org/10.3390/diagnostics 14101005

3. Niu, Yifei, Junfeng Ji, Ke Yao, and Qiuli Fu (May-June 2024). Regenerative
treatment of phthalmic diseases with stem cells: Principles, progress, and
challenges. Advances in Ophthalmology Practice and Research, Volume 4, Issue
2, pp. 52-64; https://doi.org/10.1016/j.a0pr.2024.02.001

47
BRAMS Journal No. 11 ISSN 2667-9299 (print)
2024 Volume 5, Issue 3/4 ISSN 2960-9348 (online)



Jam93ob 395900
dgoobols dogolE®o

(byarddwgobyaro — 360G Jgogzeb Gygdahogs)

3O3IRSGHIR0O RIBI6IASGNISOL @IBI6IASGOIR()
33ID6OR(MbS RIAM3ZS60 IX®IRISO0)

1533569 LOBI3IL0:  M9a9bg@s3oymo 33y@dbogmmds, @mgdmgsbo

IXOILIO0, B539@oGYE0 ©97169M>G00,
sbisgmeb ogogdomgdymo dogygms@yeno
©93969053305, gdd®ombol @gH™mgsbo Yx®gegdo,

boy®ols 302396 yM0 gdomgeoydo, 3ohols

(‘9xGg09wo FaOgmo) Gadbogs, dbgoggemdols
>0 9bs, M3Gogy®o Jmdgmgbyeo Gmdmy®sgos

MgH™Mg560 YN Oggdol 35dmyggbgds ngoeols
JDogomB9MMgobo 092969 5307E00 055350 9dgo0ls
bodyg@bogme  Lym  ggam  3bodgbgammgsbo  bogds
©gomgobo g30gegdols s domo gubJaogdo Yx®gegdols
09396953090 0golgogdols 3odm. sdgodog,
Ogms@dmdsmnools  @gAmgsbo  gxOgEgdon  0gMsdos
dmooglh  Ubgowolbbgs  Godol  gx®gegdl, GOmgmeoEss
936G0mbol WgAmgsbo Yx®gegdo (ESCs), oboyio®gdbygao
3a0g@03mE 9b@ @0 093560 JxX Mg gdo (iPSCs),
dgbgbJodgemo @gdmgsbo gx®gregdo (MSCs) s dopyg®ols
300 9b0Gm@Ogmo  Yxdgogdo (RPCs). mgomnmb ©g@mgsbo
PXOJegdo  gbogomy®o YN Mgogdos, OMdmgdlog o,
9bo@0  gosobodmb  Lbgyaols  Lbgowslbgs  @odols
YXMJegds© SO o 3bmgagdols s bOEl 3gGomedo.
dom  dgyd@mosm  gogmegs s aobobargds  @owo  bbols
aobdogarmdsdo o, bbgs gxcgogbolasb goblbgoggdom,

48

BRAMS Journal No. 11 ISSN 2667-9299 (print)
2024 Volume 5, Issue 3/4 ISSN 2960-9348 (online)



dggdemoom  aobbgb  Lbgopslbgs  Bodol  gx®gwgdo
‘gbodsdolo ggbogdom.

dm (3999 3380 g35do 3odmoygbgds  gddb@ombols
©ghmgobo  gxdgegdo  (ESC), @mdemgdoi  domgdygaos
>M o bEowools 9ddMombgdoesb. dom ofgm  dosy@ols
YXMJegds©  ©0xgAgb0Mgd0l 3mEgbzoso, MmyMA(3SS
doy@ol 30gdgbBg®o  gdomgmoygdo (RPE) ¢gx®gegdo s
RBOAMOJ393GMOYE0 X Mg gdo. OTUPYOIGTE Fabo,
33 935do  odmygbgdymo @gdmgabo Yx®gegdo dJoowmgds
0b  go@d®Mm  2obsymyzogdgdol  3OMEYEYAgdol O™
Fo®dm Jdbogoo domMbo 99360mbgdoasb, Ombm@gdols
06x3m@doGgdygeo msbbdmdom.

aobgobogomm  @mbombols  dodwobsdyg  3gen 93000
3090, Omdgeno3 dobbow obobogl QIO
IXO9egdby  ©oxydbgdymo  mg@sdools  Jgdydoggdom,
Lbod@dsgol Lbgowslbbgs Rm@dol, asoblsgnmn®gdom, sbsjmsb
530800 9d 0 oo ygemo  ©ga9bg@siools  (AMD)
25639Mbgdsl.  3GmgdBo, GmIgelsi  bgmddwgsbgenmdgb
IgOgo@eol  mgogol  dobdo@osmols  ©s  @mbombols
Loyybogg@lio@dgdm O gxol (UCL) 4332093090,
Bm3gbodgdbygmos  @gAmgsbo  gx®grgdol  2s3mygbgdsby
b509@0l ©sb0sbgdyeo Yx@ggdol holiobsger gdasw.

eembombols  3@mgd@dds  Ibodgbganmgeb  3GMma@gLL
doo@fos  3Mg93e0b03yc 33 g390Ls @ sOgYmo  Fobols
38006039 33209390 do, 053 ohggbgdls ©gH™Mzob
PXM9gegdbg ©oxydbgdygmo mg®sdool glog@mmnbmgdsbs ©s
303963090  989JHYO™dsL  Ibgoggemdols s gbolngol.
33320930940, doGomsse, 094gbgdgb  gdd@ombol  @gMMgsb
PN Ogegdl,  Oedmgdoz  ©0RgOI6E0O©Io0sh  dsydols
3023960900  gdomgmoygdols  (RPE)  gxégogdoe s

49
BRAMS Journal No. 11 ISSN 2667-9299 (print)
2024 Volume 5, Issue 3/4 ISSN 2960-9348 (online)



RBOAMOIY393GHMO Y X Mg gdo, GmIen gdo(3
2o©sd7Y39H0s doydols B9bjiools Igbobodhybgdems.

303amo  3@ggmobogg@o  33@gzgde  HORIS
b3 YO dowoagdby ©)60gob IXOIRJObY
©ox9dbgdygemo 0 gAo300l Log@nbmgdobs S
180dH90méol  Fgbogobgdaraw.  dggmggigdo  ©@obgdgh
obgm  BoJBHm®gdl, @mym@oiEss  PxOgegool  yows®hgbs,
dol3obdgan oAby 063 gaM5300, dbgggermdols
396J30g00  Aoydxmdglgds ©s 3mAYbcoPdo  y3gBomo
dogargbgdo.  Sggomgdgmos  garoboggdo  ggegggool
bo@Bomgds  3genggsdo  dmbofoang  353096@gdmsb.  Sliggy,
0939690530900 03965300l ‘d99© 90 bobgy@dgnogo
0533003905  ©>  3gMomeyeo  dgdm{dgds.  d33e0 930900
53300095006 dbgggemdol  Lodobgogogl,  dopy@ols
bAOYJH9O0Ls s 3bmgdgdol bo@olbol  (33e00agdgdl,
@omo dgoRolimb I3g@bosamdols 989G 9O Mbs.

0bmgzoz0900  Jodygmyoygmo Bgdbogs db0dgbgenmgsbos
©9OHMgob 99X M9egdby ©ox9dbgdyemo 0 gAs300l
Fomds@gdologols. 9L Hagdbogs dobbow obobogls
3530963 90do MgH™Mgo6bo X M9 gd0©sb domgdyeno
doydols YN O gdols o5bg@ag0ls Lobyl@ols,
Log@nbmgdols s 9839JH O™l gomdxmdglgdsl.

@ebomboll  30myd@do,  gx®gegdol  Lybidghbools
0bgdaool  boggmow, brgds 9§ 3shol  (gxGgogeo
BAOELOL) 306y 3o RPE IXOILIo0
3903030 gdgmos Inbmyggbgddo ©s po@abg®yomos dshols
Loboom. gb doymds bganl fgmol gx®gool MmEs60bgdsls
©5 R96J3oob ‘dgbo@hoybgdols. b00©JAMSO0MJES00
dolbogngdo,  OMam@0EsS  3m@odg@gdo  ob  Jow®mygeno,
25dmoygbgds  bo@obmgdoll  Iglodbgarsw,  GmIegdoz

50

BRAMS Journal No. 11 ISSN 2667-9299 (print)
2024 Volume 5, Issue 3/4 ISSN 2960-9348 (online)



0doM9096 Y Mggdl  FHOSbL3sbGoizool wOmML ©s dols
d9dgy. o0 bo@shmgdls ‘dggdeosm 3o0d@0gH ™Mb
JXMgegdols gos@hgbs, 0b@ga®sios s gubjiombomgds.
3ohdo  gx®gegdo 9RO 396¢MTos  Aobarsygdymo,
@oEaob oz gmodymo ©gagbgds3os3 (39bB®owsb 0fygos
s o3 dgooom  sEgomos  gx®gegdol  LFmeswe
aobofoamgds o gobmogligds. gl Fgdbogs  oygdxmdglgols
PXMgegdols aopsdbgbols dohggbgdgal s bgal ¢fgmol
dob30bdenols doy@slimsb 939m 0b@gadsizosb.

L300 0bgdyeno dogdm Jodydaoyano
0bLB®YIgbEgdols ‘d939doggoed aobodws doy@ols
M390530900bmgols Loko®m Lobyldg s jmbd@dmana. 3shols
2o5dBsbo  0blB®YIgbRgdo, @mImgdoiz  bgwls  9Fymdgb
PN OgeYmmo  FYOHoll Inmsglgdsl dopeyg@ol  Jlmgoaols
©5b0obgdyan  9bdobdo, L3gEosgydse o3 3gmggologolss
‘d939dog909no.

Lobyb@obogol, 0b@@om3g@dsxoymse  godmoygbgds
OCT m3@ogydo  3mdgmgb@ymo  Gmdma@sgos, ®mdgmos
9bO9bggagemxl boy@o0ls dooao 3o0hggomdols
Ly@omgdl s gbdodgds  Jodygdal gxdgegdol  byl@ow
aobgooggdsdo. gl obmgsgoydo  Jodgdaogmo  Bgdboge
Fomdmoeagbls 360dgbgermgeb Foblgmol mygmsmdmamyools
bggOmdo s J30MEgds Jgogagdol goygdxmdglgdsl AMD
> bo@ol  Lbgs ©osgomgdgdol  djmby 35309639 do.
V93900 33ma3> R0 3obgomedgos  gosdfygahos o3
®9dbogol  gJb3g@M0dgb@gao  gHodosb FoBmm  geobogy®
20dmMY96965d©g gosloygobsw.

2024 Geools 13 3o0ll godmdggybes obogro LEs@oo,
oo osmfgdomos 5 Farol dgdpamdo  ©ozg30039ds  0d
353096@gdbg, goboig hoyg@ods mgAmgsbo x®gogdo©sb

51

BRAMS Journal No. 11 ISSN 2667-9299 (print)
2024 Volume 5, Issue 3/4 ISSN 2960-9348 (online)



Jomgdyamo  doy@ols  Yxdgegdol  GOSbL3sb@oos
©oboobgdyam  mgoedo. M@  353096L,  OMIEgdds
200009l 3@m@igeygds (60 Farol  Jogo ©s 84 faools
353535(30), 5@gb0dbgdmesmn  dpymds®gmdols 3dodg Be@Is
(bggeoo sbisgmob 5353 do® gdyeno do 390 o@ 0
©092969M5(305) s Ibgrggermdols dgg9m@0 ©sggomgds.

od  obogn  j33@gssdo  [o@mdmwygbogos  5-Fanosbo
330930l dgegagdo, @mImgdoi oG ohggbgdl  RPE-ols

930bF @M 2od@oge9dols ob dog @500l
33039090 gd9dl,  dbogme  @mgomyg®,  dJmdoxbogy
30239600l goxgs®mmgdsl, GmIgaoi hgdegds 12 mggdo s
‘dgbo@hybgdyemos  bo@dsenyy@o hESC-RPE s BM  Lolgg.
gl ggmggs  obggg  ohggbgdl, ®md  30pdgb@o  Bodogl
dol3obdenols oo dobognyy®d  dgdd@sbol,  @mdgeog
dgodangds  Fo@dmoagbegl  @mbm@ols  RPE-L, @
bohggbgdos  Fobs  33engggodo. dbgggermdols Lodsbgoaols
Joa®oo  aodxmdgligds  oadgmgg  bohggbgdos 2 Fanols
aobdogermdsdo  3odggmo 353096 0bmgol s 5 favols
2obdogamdsdo dgmey 3530963 0bmgol. 9RO
©YBOEYAS©, M@039 35309630 s@obodbs  30ydgbGoiools
35BOMMYds  3ohol Lobeg@ols ao®gm. ogo  aobgomsds
(3960®0©sb,  0bOgdms  39M0xgMoymse  dodwgds®y
0930239639 bmbodo  @sgdol @amendo. gl woliggbgdo
0530530039o  aobobogmgdmes 33anggol 3o@Mggero {anols
aobdogarmdsdo. RPE  30gdgb@oiools  godg  aogs@mmgds
0®039 ‘dgdmbgggsdo ©og0lbodws 330390
303909630 Amdmgy@sgool (OCT) Lsdygoggdom.

0039 LdogdBas ‘dgobo@hyybs LbEsdogny@o
BoJosgos  3ohbg  3odggaro  Fanol  gobdogenmdsdo (12

52

BRAMS Journal No. 11 ISSN 2667-9299 (print)
2024 Volume 5, Issue 3/4 ISSN 2960-9348 (online)



0ggbg)  93odg,  2-p@spyglosbo  godbsizool  Ladobby
@hgdmes Jmaosbo 3shols Lobwgmgddo.

30930 opMdge0gdls Joblgasls 380060 39®0
332093900 Lbgowslbbgs gobsdo. s@bsbodbsgos oloE, G®I
9g8em dgdo dgdmbggzol dggsbgoss Loko®dm, gow®g 9ue®
303039  ©obiggbgdol  aodm@obs  0dbgds  dglsdangdgeno;
099935, gl SO gm0 dgdmbggggdo odenggs 3bodgbgermgsb
Lobfogenm >J3963 9oL od bgg@edo dmdogogo
I domdobogols. 49D opwgds aodobgon gdaeos
d39@bsgmdols sbgg{oby, JLog@nbmgdobs S
180dH90mé0b 9bOYbgamymgaby,  obgzy,  3odmyggbgdols
30963090 goBsOMMgdsbg oz ymo@mymo ©gagbg@si00ls
5 o 7A0l bbgs ©o53509dg00L @M. 33emggs dmo3ogl
979398 00b653dOMIemmdsl 936096 9dL,  geroboggdls @
0bglEA®00l  3o0@bom@gdl  dm@ol, Goms  Ao@ogsbmb
bgdolidog®o  godmfggges o aobomb  d3@bogmds
BoOMME bgendols§ gomdo. dodpoboty dogoolibdggo
dmoiogl JooOgda0yeo Aagdbogols m330dobozosl,
aoEsbgdyomo x®ggdol gyos®hgbols ©s 0bGgy®s3z0ol
2o9dxmdgligdol  35(3096@9ddo  a@dgangsosbo  dgogagdols
Jobom§ggo0.

Lbodmenmme,  3309390bg  oydbmdomn  dgodangds
00 Jgols, 6md Lodgwoobm bggdmdo 0gH 3560
PXOgegdom  Mga9bg@sizogmo  dgg@dbogmmds  bodgomsw
>0l XXI Loygybol ghm-gomo geooglo asdm§gggs.

53
BRAMS Journal No. 11 ISSN 2667-9299 (print)
2024 Volume 5, Issue 3/4 ISSN 2960-9348 (online)



