Safety and Efficacy of alginate-preserved human limbus-derived mesenchymal stem cells for
the treatment of superficial corneal pathologies
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PURPOSE B. Surgical application of alginate preserved hLMSCs C. Clinical examination post alginate-preserved hLMSC therapy
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To establish the safety of hLMSC therapy in superficial corneal pathologies like formed scars, Figure 3: Steps of the surgical procedure of administration of alginate-preserved
sterile non-healing ulcers, and burns. hLMSC using commercially available fibrin sealant/glue.

The hLMSC were derived from corneoscleral rims and manufactured according to current
good manufacturing practice (cGMP) regulations. RESULTS 1-month

This trial was registered with CTRI (CTRI/2021/07/035034) on 22/07/2021.
First CDSCO/DCGI approved (as per revised 2017 National Guidelines for Stem Cell A. Characterization of alginate-encapsulated hLMSCs released for clinical use

Research and New Drugs & Clinical Trial Rules 2019) stem cell therapy clinical trials in 3-months
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Patient screening and recruitment was started on 19/Feb/2022. First patient treated on

9/Mar/2022, 20 patients recruited and treated by 30 December 2022. 6-months
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Figure 6: Serial documentation of changes seen on Sslit-lamp photography, AS-OCT,
corneal densitometry, and topography after alginate-preserved hLMSC therapy.

* Follow-up ranged from 3.5 to |2 months.
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14 (70%) of the eyes showed significant improvement in uncorrected and best spectacle-corrected
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Figure I: Inclusion criteria were supetrficial corneal stromal pathologies such as scars, ulcers, 5 - D -- All eyes showed reduced corneal reflectivity on objective imaging metrics
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and burns Figure 4: hLMSC phenotyping and stability. (A) Immunostaining assessment of the hLMSC ‘of0]\\[ed HULT[0])
_ _ _ phenotype before clinical use. The panel shows stem-cell biomarkers (p63+, Pax6+, ABCG2+)
A. Preservation of hLMSCs in Alginate and mesenchymal biomarkers (VIM+, CD45-, CD73+, CD90+, and CD105+) stained red * This study established safety and next step is to establish efficacy in multi-centric trials
. T A against DAPI, nuclear stain (blue). 40%; 50 uM. (B) Karyotyping of hLMSCs before and after .
encapsulation and preservation. Both groups showed no numerical or significant reforms. (C)

The expression of MSC markers in hLMSCs preserved in alginate was quantified using flow
cytometry. * Anti-inflammatory therapy for ocular surface diseases

Future Applications:

* Low-cost cell-therapy for corneal opacities

Cultured hLMSCs We.re trypsmlzed Cell suspension was mixed with equal Suspension was taken into 1mL ° Ce”-inCOI’pOI‘ated COI‘nea| h)'dl‘oge| fOI" WOUhdS and VO|ume replacement
and suspended in media volumes of Alginate gel (2.5x10° cells/mL) syringe with 22 %2 gauge needle B. Clinical outcomes of alginate_preserved hLMSC therapy

18 ACKNOWLEDGEMENT

16 This work was supported by Hyderabad Eye Research Foundation. We thank the Centre for Ocular

=
>

Regeneration (CORE), Brien Holden Eye Research Centre (BHERC) for infrastructural support and

=
N

Ramayamma International Eye Bank for generously providing us the donor corneas.

REFERENCES

1.Basu S, Hertsenberg AJ, Funderburgh ML, Burrow MK, Mann MM, Du Y, Lathrop KL, Syed-Picard FN, Adams SM, Birk DE, Funderburgh JL. Human limbal
biopsy-derived stromal stem cells prevent corneal scarring. Sci Transl Med. 2014 Dec 10;6(266):266ra172.

—_

Cell suspension was released as fine droplets Hardened beads are washed and
into gelating buffer suspended in media.

o
o))

LogMAR Visual Acuity
= b

o
N

2. Damala M, Swioklo S, Koduri MA, Mitragotri NS, Basu S, Connon CJ, Singh V. Encapsulation of human limbus-derived stromal/mesenchymal stem cells
for biological preservation and transportation in extreme Indian conditions for clinical use. Sci Rep. 2019 Nov 18;9(1):16950.

o

3. Damala M, Sahoo A, Pakalapati N, Singh V, Basu S. Pre-Clinical Evaluation of Efficacy and Safety of Human Limbus-Derived Stromal/Mesenchymal Stem

POD7 POD28 POD120 Cells with and without Alginate Encapsulation for Future Clinical Applications. Cells. 2023 Mar 11;12(6):876.

Container was then placed at room Cells were released by suspending them in

temperature (23+2°C), until release degelating buffer and re-suspended. —UCVA —BCVA 4. Joshi VP, Vaishnavi K S, Ojha SK, Singh V, Basu S. A reliable animal model of corneal stromal opacity: Development and validation using in vivo imaging.
Ocul Surf. 2020 Oct;18(4):681-688.

Figure 2: Encapsulation and preservation of hLMSCs: Alginate-encapsulated hLMSCS, in the Figure 5- Serijal Change in LOQMAR Visual acuity at different time points 5.Sahoo A, Damala M, Jaffet J, Prasad D, Basu S, Singh V. Expansion and characterization of human limbus-derived stromal/mesenchymal stem cells in
form of beads were at room temperature for 24-48 hours. before clinical use. ) ] xeno-free medium for therapeutic applications. Stem Cell Res Ther. 2023 Apr 15;14(1):89.

Competing interests & Financial disclosures: None LVPEI-IC-SCR Ref No 05-21-017 (Ethics Ref No LEC 09-19-318) Email: sayanbasu@lvpei.org



