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FOCUS Study GT005 Gene Therapy
Subretinal Delivery Strategies

• Phase I/II FOCUS clinical trial is evaluating safety, potential efficacy and delivery of GT005, an 
investigational gene therapy for geographic atrophy designed to mediate the expression of Factor I (FI)

• Transvitreal approach to subretinal delivery is currently standard; however, it requires vitrectomy and 
retinotomy

• Subretinal delivery is a validated approach for delivery of AAV retinal gene therapy1

• OrbitTM Subretinal Delivery System (Orbit SDSTM)* is an innovative proprietary device designed to be an 
alternative to the transvitreal approach, without the need for a vitrectomy

• The earlier version of Orbit SDSTM has been used to successfully deliver investigational cell therapies with an 
encouraging safety profile2,3

1. Russell S, et al. Lancet. 2017;390:849-60.  2. Heier JS, et al. Ophthalmol Retina. 2020;4:384-93.  3. Riemann, CD. Retina Society 2021, Chicago, IL, United States.
*Orbit and Orbit SDS are trademarks of Gyroscope Therapeutics Limited. Orbit SDSTM is indicated in the United States for microinjection into the subretinal space. The 510(k) clearance is based 
upon the use of Balanced Salt Solution (BSS or BSS PLUS). Gyroscope is evaluating delivery of its investigational gene therapy, GT005, using the Orbit SDSTM in its clinical development program. 
Cohorts 5-7 enrolled subjects in the United States only.  The Orbit SDSTM has recently received the EU CE mark and is intended for microinjection of BSS, followed by precision delivery of infusate, 
into the subretinal space. The CE mark is based on delivery of medicinal product as infusate.
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Presentation Notes
The FOCUS Study gene therapy program is investigating the safety, potential efficacy and delivery of GT005  - an AAV2 gene therapy which induces expression of Factor I, an intrinsic downregulator of the complement system. The FOCUS study employs 2 surgical strategies: first, the familiar transvitreal approach – which requires vitrectomy and retinotomy AND the Orbit suprachoroidal to Subretinal Delivery System which obviates vitrectomy and retinotomy and is FDA cleared and has recently received CE Mark. Links to each reference: 1. https://www.sciencedirect.com/science/article/abs/pii/S2468653019306359?via%3Dihub2. https://pubmed.ncbi.nlm.nih.gov/28712537/3. https://investor.lineagecell.com/events-and-presentations/upcoming-events



1. Liao DS, et al. Ophthalmology. 2020;172:186-95. 2. Jaffe GJ, et al. Ophthalmology. 2020;1:S0161. 3. Wykoff C. American Academy of Ophthalmology 2021, oral presentation.

FI: Key Downregulator of the Complement System
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• Intrinsic protein produced by retinal cells
• Inducing FI expression leads to continual, sustained 

decreases in key proteins involved in complement 
overactivation (C3, Ba, C3b, iC3b)

Recent studies have shown that complement system 
proteins are highly implicated in AMD progression1-3

Adapted from Anderson DH, et al. Prog Retin Eye Res. 2010;29:95-112. 
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Presentation Notes
Narrative: GT005 targets FI – which is a natural down-regulator of the complement system.  Research has shown that over activation of the complement system is an important driver of AMD because it can lead to unnecessary inflammation that damages healthy eye tissues.  Several large clinical trials, including the recent Apellis trials, have shown that targeting the complement system using complement inhibition via repeated intravitreal injections can slow the progression of GA.You can see here a schematic of the complement system, with the 3 initiating pathways all converging at the levels of C3. Normally the amplification and downregulation loops of the complement system are kept in balance to maintain tissue homeostasis. However, in AMD the genetics points towards a dysregulation of the amplification loop leading to accumulation of a pro-inflammatory molecule C3b, ultimately leading to increased activation of the terminal complement pathway, inflammation and cell lysis.Rather than seeking to inhibit the system we are taking a different approach, using one-time gene therapy to restore balance to the complement system by increasing production of key natural complement regulatory proteins, such as complement factor I (CFI). The role of CFI is to sequester away excess C3b thereby restoring balance to the system and if our approach is working, we can monitor this through the measurement of biomarkers of complement system activity.



*GT005 is an investigational medication being studied as a treatment for geographic atrophy. It has not been approved for use by the FDA or any health authority and its efficacy and safety 
profiles have not been established. 1. Goswami R, et al. Front Oncol. 2019;9:297. 2. Wang D, et al. Nat Rev Drug Discov. 2019;18:358-78. 
AAV=Adeno-associated virus. bGHpA=poly A signal. CAG=CAG promotor. ITR=Inverted terminal repeats. mRNA=Messenger ribonucleic acid. WPRE=Woodchuck Hepatitis Virus (WHP) 
Posttranscriptional Regulatory Element.

GT005* is an AAV2-Based Gene Therapy 
Induces Expression of Factor I (FI)1,2
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Presentation Notes
Narrative:GT005 is an investigational AAV2 based gene therapy designed to induce production of FIBecause gene therapy involves a one-time surgical administration into the subretinal space, it may allow for long term constitutive expression of FI avoiding the saw tooth dynamics of intravitreal injections. Potential Q&A:Q: Is the FI protein sequence modified?A: The FI protein sequence has not been modified, it is the same as endogenous (“wild type”) FI. Q: Why AAV2 vector?A: AAV2 was selected because it has been studied and well understood; also used in approved product (ie. Luxturna) in the eye.



One-time Gene Therapy with Factor I May Offer 
Durable Therapeutic Effect with Single Administration

Complement 
system is 
always ‘on’

IVT therapies 
require repeat 
injections to 
maintain effect

Gene therapy may 
offer durable effect 
with single 
administration
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Presentation Notes
Narrative: The complement system is always switched on, therefore complement inhibition may not be amenable to an approach that involves peaks and troughs of inhibition as with monthly complement inhibitor biologics. Persistent inhibition may be advantageous. We believe restoring balance with a one-time gene therapy has the potential to deliver a continual and durable effect, with significant long-term clinical benefits for patients suffering from GA



Subretinal Delivery Requiring Vitrectomy

1. Xue K, et al. Eye. 2017;31:1308-16. 2. Stein et al Arch Ophthalmol. 2009;127:1656-63. 3. Cheng L, et al. Am J Ophthalmol. 2001;132:881-7. 
4. Holekamp N, et al. Am J Ophthalmol. 2005;139:302-10.

• The standard technique1 for accessing the subretinal 
space is in conjunction with a pars plana vitrectomy:

1. Insert ports

2. Remove vitreous

3. Make a retinotomy

4. Deliver the therapeutic agent

• Complications may include retinal detachment2, 
cataract3,4, hemorrhages2, IOP changes2, 
endophthalmitis2, and loss of vision2. 

• Therapeutic efflux into the vitreous cavity may occur.1

Therapeutic efflux

Presenter Notes
Presentation Notes
NarrativeThe standard technique for delivering into the subretinal space requires a vitrectomyThe basic steps are; you insert ports, remove the vitreous, make a hole in the retina, and then deliver the therapeutic productOur technique distinguishes itself from this standard by not removing the vitreous and not making a hole in the retinaThere is also a risk of therapeutic efflux into the vitreous cavity through the retinotomy. 



The Orbit™ Subretinal Delivery System
Designed for Precise Delivery

• The Orbit SDSTM accesses the subretinal space via 
suprachoroidal cannulation

‒ This specially designed system enables 
cannulation of the suprachoroidal space with a 
flexible cannula

‒ A microneedle inside the Orbit SDS™ cannula is 
advanced into the subretinal space to enable 
targeted dose delivery, without the need for a 
vitrectomy or a retinotomy

Presenter Notes
Presentation Notes
Narrative: The Orbit SDS accesses the subretinal space via a suprachoroidal approach thereby avoiding a vitrectomy and retinotomy.   As you can see in this animation, this is accomplished by inserting a flexible cannula, which contains a microneedle, into the suprachoroidal space and then advancing the microneedle into the subretinal space at the site of delivery behind the retina to deliver the infusate. Bullet Points: The Orbit SDS was designed for precision and scalability for surgical deliveryA microneedle inside a flexible cannula accesses the subretinal space via a suprachoroidal approachOur technique distinguishes itself from this standard by not removing the vitreous and not making a hole in the retina



Orbit SDSTM

Magnetic Pad
Flexible pad with 
adhesive backing 
serves as a platform 
for the Subretinal 
Injection Device

Flexible Cannula
Inserted through an anterior 
sclerotomy, cannulates the 
suprachoroidal space

Microneedle
38Ga lumen needle accesses 
the subretinal space for 
delivery of BSS and infusate

Needle Advancement Knob
Manual rotation of the knob controls 
needle advancement with sub-
millimeter accuracy 

Dose Syringe
Silicone oil-free dose syringe 
designed to deliver a repeatable 
100µL dose; Orbit SDS is cleared 
to deliver 50-300µL doses

Subretinal Injection 
Device Body 
Dual fluid path for BSS and 
infusate

Presenter Notes
Presentation Notes
The Orbit System has evolved over the past 8 years and is comprised of a dual bore microcatheter and 38g microneedle micro-controlled by a needle advancement knob that is stabilized on the surgical field by a magnetic padNarrative: The Subretinal Injection Device (SID) uses an internal magnet (encased within the SID housing) to provide stability in conjunction with the magnetic pad, which is adhered directly on a sterile fenestrated drape, securely positioned on the subject’s forehead. The SID is also composed of: A flexible cannula to be inserted through an anterior sclerotomy and cannulate the suprachoroidal space, A 35Ga microneedle designed to access the subretinal space from the choroid, A needle advancement knob, that is designed to allow for sub-millimeter control over needle advancement, A BSS line, and a dose line, which is connected to a silicone oil-free dose syringe engineered to provide a repeatable volume of infusate. 



Surgical Video 

Orbit SDS™ for GT005 Delivery 



Courtesy of Allen Ho, MD




Trial
Phase I/II Open-Label GT005 Safety and Dose Response Trial

=Safety Evaluation (after 3 participants complete 5 weeks follow-up)

Subretinal Transvitreal Delivery OrbitTM Subretinal Delivery System

Dose Escalation 
(Dosing complete)

Dose Expansion
(Dosing complete)

Dose Escalation 
(Dosing complete)

Dose Expansion 
(Dosing complete)

Interim safety data reported
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2E10 vg

Cohort 2
5E10 vg

Cohort 3
2E11 vg

Cohort 4
2E10 vg-
2E11 vg

Cohort 5
5E10 vg

Cohort 6
2E11 vg

n=20

n=3

n=3n=4
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Presentation Notes
The FOCUS trial has enrolled 56 subjects using transvitreal delivery and the Orbit system, exploring safety and efficacy of three doses of GT005.Narrative: As a reminder, the GT005 clinical program is designed to answer key questions about GT005: Is it safe, does it enhance CFI expression levels, does it modulate the complement system and, ultimately, can it provide clinical benefit by slowing progression of GA. FOCUS is an open-label Phase I/II study and evaluating three doses of GT005 using two different subretinal delivery methods—standard transvitreal surgery and Orbit SDS. Cohorts 1-4 use subretinal delivery using the traditional transvitreal approachCohorts 5-7 use the Orbit SDS, and these are the patients in which I will be presenting interim safety data from today.  



GT005 Successfully Delivered in Cohorts 5-7 Using Orbit SDSTM 

and most surgery and Orbit SDSTM – related TEAEs were mild

• No ocular SAEs
• RPE changes noted in 1 subject in Cohort 7; restricted to the bleb area with no significant visual changes
• 4 posterior retinal microneedle perforations (3 assessed as mild, 1 assessed as moderate*)
• 1 mild TEAE of superotemporal linear pigmentary change was reported on Day 2 as a result of an inadvertent 

subretinal cannulation 
• 1 choroidal hemorrhage, assessed as mild
• No CNVs reported to date 
• 2 subjects initially assigned to Cohort 7 had dosing deferred due to pars plana/retinal perforations** occurring 

during cannula insertion
• These subjects were subsequently treated with TVSI in Cohort 4 and are not included on this analysis 

• 1 subject underwent Orbit SDSTM surgery but was not dosed due to a systemic AE (chest pain). An AE of 
moderate severity of post-operative visual loss was reported for this subject on Day 2; BCVA returned to 
baseline levels on day 35.***  

*This AE was subsequently downgraded and classified as mild; **The event term was subsequently updated to “pars plana perforation”; ***This subject is not included on this analysis, 
since they were not dosed.  
SAE=Serious adverse event. RPE=Retinal pigment epithelium. TEAEs=Treatment-Emergent Adverse Events. BCVA=Best Corrected Visual Acuity

July 2022 Safety Analysis, N=25, follow-up time range: 1.6-80.9 weeks 

Presenter Notes
Presentation Notes
Narrative: Overall, GT005 delivered using the Orbit SDS has been well tolerated in Cohort 5-7. Data from 25 subjects were included in this analysis, with follow-up time range of 1.6-80.9 weeks. There have been no ocular SAEs, and therefore no GT005 or Orbit SDS related SAEs, and most ocular treatment-emergent AEs on these cohorts were mild. This AE has been identified in other gene therapy trials as well. RPE changes were noted in one subject in the Orbit SDSTM Cohorts, in the high dose group; and the AE was classified as mild, restricted to the bleb area, with no significant visual changesFour events of posterior retinal perforation were seen in Cohort 7, all of these occurred during the needle advancement step of the surgery, where the needle was extended beyond the subretinal space, reaching the vitreous cavity; these were all reported as mild (one that was initially reported as moderate was then downgraded) and were self-sealing, not requiring laser therapy. 1 mild AE of superotemporal linear pigmentary change was reported on Day 2 as a result of an inadvertent subretinal cannulation. A depigmentation could be seen on the cannulation pathway even during surgery. It did not affect the macula. After an initial attempt with inadvertent subretinal cannulation, the surgeon removed the cannula, opened a new sclerotomy and was able to successfully cannulate the suprachoroidal space and deliver GT005 to the subretinal space One event of choroidal hemorrhage of mild severity was reported, with no visual impact, and recovery within 60 days.In addition, we have not seen any CNV cases.  2 subjects initially assigned to Cohort 7 had dosing deferred due to pars plana perforations occurring during proximal cannula insertion. I will talk about these cases on the next slide. 1 subject underwent initial steps of Orbit SDSTM surgery but was not dosed due to a systemic AE (chest pain) occurring during surgery. This subject is not included on this analysis, because they were not dosed, but an AE of BCVA loss (>30letters) on first post op day, which was considered resolved by week 1. This case was reported to have “unknown” relationship to the surgical procedure. Nothing relevant noted on the ophthalmic exam. Additional note: Although AE was reported as resolved within 1 week, BCVA did not return to baseline values until day 35. Additional notes: The most frequent surgery-related AEs were subconjunctival hemorrhage (16), retinal hemorrhages (7) and anterior chamber cells (4), all reported as mild. 



Dosing Deferred in Two Subjects in Cohort 7
These subjects were subsequently treated with TVSI in Cohort 4

• The first 2 subjects allocated to Cohort 7 had GT005 dosing 
deferred due to pars plana/retinal perforations* during the 
cannulation step
‒ Endolaser applied during surgery
‒ AEs of moderate severity reported
‒ Subjects subsequently allocated to Cohort 4 and treated with 

TVSI
‒ Root cause identified and addressed

• Investigation confirmed the needle is more exposed when retracted in an 
S-bend configuration. It should be retracted with a relaxed/straight 
cannula to maximize shrouding.

• All 19 subjects finally enrolled in Cohort 7 were successfully treated after 
these events, with no additional AEs of this nature occurring

S-Bend Retraction

Straight & Flat Retraction *The event term was subsequently updated to “pars plana perforation” for both subjects. AE= Adverse event. 

Presenter Notes
Presentation Notes
Narrative: When Cohort 7 was initiated, the first 2 participants had dosing with GT005 deferred due to pars plana perforations occurring during surgery.  Both cases were treated with an Endolaser applied during surgery and both participants were later allowed to re-enroll in Cohort 4 and were dosed with GT005 via the transvitreal route of administration. Both participants are doing well. Device investigation process initiated immediately after each surgery. It was found that, although the returned device was within specs (and so were the other devices from the same lot), there was residual needle exposure after full needle retraction. Benchtop measurements confirmed the needle is more exposed when retracted in an S-bend configuration. The needle should be retracted with a relaxed/straight cannula to maximize shrouding as shown in the IFU. Prior to refresher training emphasizing the correct technique that was provided following these AEs, surgeons tended to bend the cannula in order to visualize its tip under the microscope during needle retraction, which led to these adverse events. 



FOCUS Study Gene Therapy for Atrophic AMD 
Take Home Messages

• Phase I/II FOCUS is designed to evaluate delivery of 
GT005, an investigational gene therapy for geographic 
atrophy designed to mediate the expression of Factor I, 
using the familiar transvitreal approach and the Orbit 
SDSTM

• Orbit SDSTM is an innovative proprietary device designed 
to be an alternative to the transvitreal approach to 
subretinal delivery, without the need for a vitrectomy

• All cohorts using the Orbit SDSTM to deliver GT005 have 
been successfully completed, with 25 subjects enrolled.  
Orbit SDSTM has an encouraging safety profile to date

Presenter Notes
Presentation Notes
In summary, the Gyroscope FOCUS program is a gene therapy program for atrophic AMD designed to induce production of complement Factor I.  FOCUS employs the traditional transvitreal approach and the Orbit Subretinal Delivery System.  The Orbit system has an encouraging safety profile to date.
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