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Novel treatments for ocular diseases
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New molecules

Mouse models
WO2018/096196
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Team
5 PhD’s (Chemistry, Biochemistry, 

Medical Sciences)
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95 years accumulated 
Research experience

25 years accumulated 
Business experience
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Scientific Advisory Board

Dr. Francisco Gómez-Ulla

 Founder and Director -
Gómez-Ulla 
Ophthalmological Institute.

 Head of the Ophthalmology 
Hospital Universitario de 
Santiago.

 Over 40 years of experience 
in macular degeneration.

Dr. Javier Galán

 Director Pharmaceutical 
Development at 
Avizorex.

 20 years at Alcon as 
Director Pharm. Dev.

 Expert in Ophthalmic 
Drug Delivery 
Technologies.

Prof. Shomi Bhattacharya

 Emeritus Professor of 
Ophthalmology at UCL.

 Director of CABIMER from 
2008 to 2016.

 International expert in 
Retinitis Pigmentosa.

Prof. Claudio Punzo

 Professor of
Ophthalmology    UMass 
Medical School

 Animal models of retinal 
diseases

 International expert in 
Retinitis Pigmentosa.
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Dr. Diego del Río

 Director of Strategic 
Planning & Business 
Analytics at Grifols.

 MBA in General 
Management UC 
Berkeley

 Expert in Business 
Development
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Awards
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Premio Everis España

Avenir Matmut Start-Up Prize

Finalist 2020
(Top 5 out of 700 companies)

Awarded 2019

Startup Andalucía Roadshow
Awarded 2021
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2.a. Target indications
Retinal degenerative diseases leading to blindness

≈ 240 M
2020

≈300 M
2040

Estimated number of patients
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Retinitis Pigmentosa, 
a rare disease

Disease Prevalence

15 0002M
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Current treatment
The only available treatment:

Only for RPE65 (more than 80 genes)

98% of patients without treatment

Treatment cost: $425.000/eye

Subretinal injection (surgery room)
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Oxidative stress

Inflammation

Protein aggregation

PARP1

Estimated relative contribution of genes to non-syndromic retinitis pigmentosa. 
(Verbakel, et al. 2018)

DNA damage

NAD+

SIRT1

FOXO3a
NF-KB

HSF

SIRT1/PARP1 balance and RP

Arango-Gonzalez B, et al. PLoS One. 2014 Nov 13;9(11):e112142.
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Retinitis Pigmentosa



SIRT1 as a therapeutic target

Inflammation

Donmez, Outeriro, EMBO Mol Med, 2013 Mar;5(3):344-52
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2017:3187594
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PARP-1 inhibition
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Our approach
75 new derivatives

Natural product as HIT
Rational design of derivatives &

chemical synthesis

LIM21
LIM24 LIM109
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rd10 mice assays
Experimental design

Normal ONL

Very thin ONL

3x Thicker ONL

Neonatal
(day 0)

Day 13-14
(single dose drug, 1 µL)

injection

Day 28
OUTPUT

Fundus of rd10 mice retina displayed less amount of bone
spicule pigments in the LIM21 treated group

Immunostaining of rd10 mice retina showed 
thicker retinas and preservation of rhodopsin 
and opsin signal in the LIM21 treated group
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Day 42
OUTPUT
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2b. Innovative Mode of Action: 
PARP-1 inhibition
Sirt1 activation
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Experimental design

Neonatal
(day 0)

Day 13-14
(single dose drug, 1 µL)

injection

Day 28
OUTPUT

Day 42
OUTPUT



prpf31 mice assay

Fundus of Prpf31 mice retina

Treatment months 6-8
5 doses/week, 20 µL, 2mM (0.1%)

EYE DROPS Administration

4 6 8 8.5
months

Experimental design

Neonatal
(day 0)

2

LIM21
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prpf31 mice assay
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Left: optomotor test. Right: Representation of visual acuity

LIM21
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Age related macular disease

Disease Prevalence

196 M

2020

288 M

2040

Dry AMD, 90 % 
Wet AMD 10 % (in the majority leads to blindness)
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Wet AMD Treatment cost: 12.000€/year

Dry AMD: No treatment
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Treatments available



NRF2-/- mice assay

NRF2- (mouse with dry AMD)

NRF2- treated with LIM21

healthy mouse

Experimental design

Neonatal
(day 0)

4

Treatment months 4-8
5 doses/week, 20 µL, 5mM (0.25%)

EYE DROPS Administration

months
82 6
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NRF2-/- mice assay
LIM21

LIM21

Retinal thickness

LIM21 treatment increases considerably 
retinal thickness on NRF2- mice.

In fact, retinal thickness is similar to that 
observed in healthy control mice (WT)
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 Administration

 Small molecule

 Efficacy

The Solution: LIM21



Competitors RP:

Subretinal
Injection

(Surgery room)

Eye drops

Pre-Clinical MarketedPhase III

Ad
m

in
is

tr
at

io
n

State of development

Phase IIbPhase I/II Phase II

Stem cells
Small molecule

Gene therapy
(one single mutation)
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Oral
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aptamer/Antibody
Small molecule

Antibiotic

ORAL

Eye Drops

Pre-Clinical MarketedPhase II/III

Ad
m

in
ist

ra
tio

n

Phase IIPhase I

Injection

Competitors dry-AMD:
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Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4Q1 Q2 Q3 Q4

Scale-up APIPilot batch

2d. Current Status of Development

CMC

Regulatory preclinical assays Clinical phase LIM21 for RP

API Stability

Scientific advice 
AEMPS/EMA/FDA

Clinical phase I/II for RP

Patents 
costs

Briefing meeting 
AEMPS

Pharm. Formulation

Formulation stability

Non-clinical studies RP

Patents 
costs

Scientific advice 
AEMPS/EMA/FDA

ODD 
Designation CTA

Patents 
costs

Patents 
costs

2021 2022 2023 2024 2025

R&D    Regulatory    Business     

Patents 
costs
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Lead 
Optimization
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LIM21   CMC

 LIM21 has been prepared in 80 g scale
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 LIM21 preliminary formulation (13% HP-β-cyclodextrin, 2% tyloxapol)
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LIM21 ocular tolerability
 Rabbits. Administration of LIM21 or vehicle. Eye drops 15 days, three times per day

 Outcomes: Clinical observations (mortality/morbidity and general clinical observations), Ocular observations (Draize 
score; McDonald-Shadducks score (corneal damage) and Schimer strips (tear secretion)
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Under these experimental conditions, 
LIM21 is well tolerated

No toxicity signals were observed. 

100 µm 100 µm
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LIM21 biodistribution
- LIM21 eye drops
- Experimental conditions: SD rats

* samples at 30, 60 or 90 min
* UPLC-MS-MS

- Experimental conditions: Rabbits, those for the tolerability study
* sample collection at 20 h
* UPLC-MS-MS

30

LIM21 active metabolites 
detected in the back of the eye 

for both, rats and rabbits
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2.e. Intellectual Property
1 2

Extended in:
• EU
• USA GRANTED

Extended in:
• EU
• USA GRANTED
• Japan
• China
• Canada
• Australia
• Mexico

31
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2.f. Pitfalls & Risks to be considered
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 Preclinical:

 CMC: Low risk

 Biodistribution (Back of the eye): Low risk

 Toxicity: Low risk

Clinical:

 Safety: Low risk

 Efficacy: Medium risk. Difficulty in RP clinical trial design



3. Partnering Opportunities

Spin-off 
foundation

PoC/ 
Candidate 
selection

Preclinical 
regulatory Phase I / II Adquisition

2019 2019 - 2021 2022 - 2025 20252021 - 2022

• Upfront payment
• Royalties

b) Licence new drugs
to Big Pharma

c) Sell Limno Pharma

Market

Series A (2021-23)
€ 4 M

CMC & Preclinical studies

Series B (2023-25)
€ 6 M

Clinical Phase I/IIa
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Start up

Seed round (2019-20)
€ 0,5 M
Closed

XXI Encuentro de Cooperación Farma-Biotech

a) Co-development



Market analysis
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Diabetic retinopathy ($5.8B*)RP ($1.21B*)

Dry AMD ($103B*) Wet AMD ($11.5B*)

* Estimated from wet AMD market in 20267MM§: USA, France, Germany, Italy, Spain, United Kingdom and Japan

$6551 M, sales in 2018

(Among the 10 top-selling drugs)

Wet AMD market will increase from $4.9B (2016) to 
$11.5B (2026) in the 7MM§

Wet AMD treatment

$120B*
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World Health Organization:
2200 M People with low vision or

blindness
1000M could be treated
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