
AGENDA 
 

University of Connecticut 
Board of Trustees 

 
Committee for Research, Entrepreneurship and Innovation 

April 25, 2024, at 1:00 p.m. 
 

Virtual Meeting 
 
 
Public Streaming Link (with live captioning upon request):  https://ait.uconn.edu/bot 
 
(A recording of the meeting will be posted on the Board website 
https://boardoftrustees.uconn.edu/ within seven days of the meeting.) 
 
Call to order at 1:00 p.m. 
 

1. Public Participation* 
*Individuals who wish to speak during the Public Participation portion of the Thursday, April  25, meeting 
must do so 24 hours in advance of the meeting’s start time (i.e., 1:00 p.m. on Wednesday, April 24) by 
emailing BoardCommittees@uconn.edu.  Speaking requests must include a name, telephone number, 
topic, and affiliation with the University (i.e., student, employee, member of the public).  The Committee 
may limit the entirety of the public comment to a maximum of 30 minutes. As an alternative, individuals 
may submit written comments via BoardCommittees@uconn.edu, and all comments will be transmitted 
to the Committee. 
 

2. Minutes from the December 7, 2023, Meeting 
 

3. Early Results from Revised SPARK Technology Commercialization Fund Program  
• Presentation by: 

Dr. Matthew Mroz, Manager, Research Development Services 
Dr. Vivek Ramakrishnan, Director, Venture Development 
Dr. Lindsay DeStefano, Associate Vice President for Research Development 

 
4. Presentation by SPARK Grant Awardee:  Dr. Raman Bahal, Pharmaceutical Sciences 

 
5. Presentation by SPARK Grant Awardee:  Dr. Ali Tamayol, Biomedical Engineering 

 
6. Other Business 

 
7. Executive Session (as needed) 

 
8. Adjournment  

 
 

PLEASE NOTE:  If you are an individual with a disability and require accommodations, please 
e-mail the Board of Trustees Office at boardoftrustees@uconn.edu prior to the meeting. 
 

https://ait.uconn.edu/bot
https://boardoftrustees.uconn.edu/
https://uconn.sharepoint.com/sites/OfficeofthePresident/Shared%20Documents/SHARE/BOT/AGENDAS/01%20-%202023%20Agendas/2023%20REI%20Committee%20Agendas/boardoftrustees@uconn.edu


Revised Spark Program
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Technology Commercialization Services
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SPARK Technology 
Commercialization 
Fund (FY 2015-2024)

93 UConn / UConn 
Health Inventors

139 Proposals

59 awards

Over $3M invested 
into UConn-
developed IP



Overview – SPARK Technology Commercialization Fund 

Analysis of awards given from FY18-FY21 

• 19 invention disclosures (76%)
• 12 new companies formed: Early stage or pre-seed 

only
• 9 licenses/option agreements

25 Awards

More is needed to drive real world impact



FY22 SPARK Program Revision

• Differentiate from research funding
• Invest in ideas that lead to commercialization 
• Build momentum towards translation 

Key needs

• Rigorous, and commercialization focused application process
• Reviews by Entrepreneurs-in-Residence with business experience
• Fewer awards (100,000$ for two years)
• Expectation of startup or new IP
• Extensive guidance and 1-1 coaching by UConn TCS

Program revisions



From Researcher to Entrepreneur

Developing translational 
mindset and know-how

TCS Coaching and 
feedback during 

application process

TCS Engagement with Awardees

• 1:1 Check-ins
• 6-month progress checks, with pitch-style 

presentations
• Regulatory, business development 

feedback



Highlights of 
Revised SPARK 

Program 
(FY 22-23)

9 projects – 100% invention disclosures

5 startups. 1 new startup being incorporated

2 technologies licensed to 3rd parties 

$3.4 M in new federal funding to SPARK awardees (DOD, NASA, SBIR)

Two industry-funded projects $250,000

Successful pilot scale up in production facility in MA. 

FDA breakthrough designation for startup  



Questions?

Thank you
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Developing next-generation 
kidney-targeted therapeutics

Raman Bahal, Ph.D.
Associate Professor

Department of Pharmaceutical Sciences, UConn. 

Liver-specific delivery Kidney-specific delivery

Nucleus

Nucleic acid

Modified carbohydrate 
ligand-conjugates

Carbohydrate 
ligand-conjugates



Research platform and mission

Integrating nucleic acids chemistry and gene delivery 

to illuminate biology and develop novel therapeutics

Research platform and mission

Integrating nucleic acids chemistry and gene delivery to

illuminate biology and develop novel therapeutics

Synthetic 
Nucleic 
acids 

chemistry

Disease-
specific  
biology Nucleic 

acids and 
gene 

delivery 

Introduction

2
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Rise of RNA therapeutics

mRNA-targeted ASOs drugs
Rise of RNA therapeutics

1970s

Zamecnik and 
Stephenson reported 
“antisense activity”

1998

Fire and Mello 
introduced “RNA 

interference” process

1st antisense drug 
Fomivirsen, approved 

for CMV infection

2000

Mechanism of RNAi

2013

Mipomersen

2016 2018 2019 2020

Nusinersen
Eteplirsen Inotersen Golodirsen

2014

Manoharan et al. 
reported GalNAc

conjugated siRNA

Approval of 1st siRNA
“Patisiran”

Givosiran Lumasiran

Wang F, et al. Nature Reviews Drug Discovery, 2020.

Small interfering RNAs (siRNAs)

1

Antisense oligonucleotides

Viltolarsen

2021

Casimersen

Inclisiran



PNA 

Nielsen PE, et al. Science, 1991 | Malik S et al, Cell Mol Life Sci, 2018 

Negative backbone (DNA/RNA)

Neutral backbone (PNA)

o Enzymatic stability

o Neutral backbone

o High Binding affinity 

o Specificity 

o Hydrophobicity

o Poor solubility

o Limited cellular permeability

o Rapid clearance

Properties Challenges 
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Liver targeted platforms

Ligand conjugated antisense (LICA)

Enhanced stabilization chemistry

GalNAc-ASO conjugates

GalNAc-siRNA conjugates

IONIS Pharma.

ALNYLAM Pharma.

LICA – product pipeline
• Pelacarsen
• Eplontersen
• Olezarsen
• ION839
• ION224
• ION547
• IONIS-FB-LRx
• Fesomersen
• Cimdelirsen
• Sapablursen
• Donidalorsen

Alnylam ESC-GalNAc- Product pipeline
• Fitusiran
• Inclisiran
• Lumasiran
• Cemdisiran
• ALN-AAT02
• ALN-HBV02
• Zilebesiran
• ALN-HSD



Glycoconjugates for liver-targeted delivery
Rationale

Linker

Glycoligand

diLactobionic acid-PNA

Advanced Healthcare Materials, 2023

PNA TrisGalNAc-PNA

6

Li      Lu      H     K        S

Carbohydrate conjugates for liver-targeted delivery



Safety analysis

Control

PNA PNA-conjugatesControl

PNA PNA
conjugates

Control PNA PNA
conjugates

Control PNA PNA
conjugates

Control PNA PNA
conjugates

Histology Metabolic panel analysis

Kumar V et al. Advanced Healthcare Material, 2023



Kidney targeting with modified carbohydrate conjugates

Kidney-targeted modality (PNA-KTD or RENTAC)

Confidential

Liver-specific delivery Kidney-specific delivery

Nucleus

Nucleic acid

Modified carbohydrate 
ligand-conjugates

Carbohydrate 
ligand-conjugates



Organs L to R: liver, lungs, heart, kidney, spleen

1h 4h 24h

C
on

tro
l

In vivo biodistribution of PNA-KTD conjugates

Confidential

20
Carbohydrate ligand for proximal tubular cells

Kidney Targeting in the proximal tubular cells
Control mouse + 10mg/kg TAM-KTD, 4h incubation Megalin staining

25µm

MERGE

MEG

TAMRA
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MEG

TAMRA

BACK

MEG

MERGE

TAMRA

25µm

60X objective20X objective, stitched image

25µm
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TAMRA

MERGE

MEG

TAMRA

25µm

BACK

MEG

MERGE

TAMRA

25µm

60X objective20X objective, stitched image

PNA only

PNA-KTD only

TAMRA-KTD 4 HRS 

TAMRA-KTD 16 HRS 

Confidential Information
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LTL staining (Proximal tubule)

25µm

10

Cell-specific targeting of KTD glycoconjugates

PNA-KTD
Megalin staining

Green: Target cell/protein
Blue: DAPI (nucleus)
Red: TAMRA

Vehicle PNA-KTD

THP (thick ascending limb) 

CLC-K (thin ascending limb)

25µm

Vehicle Small molecule-KTD

Vehicle Small molecule-KTD Vehicle

Dr. Tham (Somlo’s lab, Yale)

Confidential
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Healthy Fibrotic

Normal vs fibrotic kidney distribution
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Organ distributionTAMRA- RENTAC

Unpublished data; in collaboration

Dose: 10 mg/kg (s.c.)
Folic acid kidney fibrosis model

RENTAC conjugates target the fibrosis pre-clinical model
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ØEstablishing the efficacy and pharmacokinetic studies in 

diseased mice 

ØComprehensive safety assessment with cytokine panel 

analysis

Ongoing work

Science, 1996
Dr. S. Somlo

(Yale)



Startup for kidney-targeted technology
Zeal Therapeutics

13

Iva Toudjarska, PhD, MBA Co-Founder, CEO

• Biotech executive, R&D to commercial, >20 years
• Company builder- investor, operator, CBO/COO, founder
• Platform development expertise
• Kidney drug discovery and development expertise 

Frank J Slack, PhD, Co-Founder 

• Director, HMS Initiative for RNA Medicine
• Co-discoverer of microRNA
• Over 25 years developing miRNA biology
• Co-founder, Mira Dx, 28/7 Tx, Impilo Tx



Other Collaborative Projects

Dr. Mark Saltzman
(Yale) 

CANCER

Anti-seed PNAs targeting multiple oncomiRs for brain
tumor therapy
Yazhe Wang1�, Shipra Malik2�, Hee-Won Suh1, Yong Xiao1, Yanxiang Deng1, Rong Fan1,
Anita Huttner3, Ranjit S. Bindra4, Vijender Singh5, W. Mark Saltzman1*, Raman Bahal2*

Glioblastoma (GBM) is one of the most lethal malignancies with poor survival and high recurrence rates. Here,
we aimed to simultaneously target oncomiRs 10b and 21, reported to drive GBM progression and invasiveness.
We designed short (8-mer) γ-modified peptide nucleic acids (sγPNAs), targeting the seed region of oncomiRs
10b and 21. We entrapped these anti-miR sγPNAs in nanoparticles (NPs) formed from a block copolymer of pol-
y(lactic acid) and hyperbranched polyglycerol (PLA-HPG). The surface of the NPs was functionalized with alde-
hydes to produce bioadhesive NPs (BNPs) with superior transfection efficiency and tropism for tumor cells.
When combined with temozolomide, sγPNA BNPs administered via convection-enhanced delivery (CED) mark-
edly increased the survival (>120 days) of two orthotopic (intracranial) mouse models of GBM. Hence, we estab-
lished that BNPs loaded with anti-seed sγPNAs targeting multiple oncomiRs are a promising approach to
improve the treatment of GBM, with a potential to personalize treatment based on tumor-specific oncomiRs.

Copyright © 2023 The
Authors, some
rights reserved;
exclusive licensee
American Association
for the Advancement
of Science. No claim to
original U.S. Government
Works. Distributed
under a Creative
Commons Attribution
NonCommercial
License 4.0 (CC BY-NC).

INTRODUCTION
Brain and nervous system cancers are projected to account for 1.3%
of cancer cases and ~3% of cancer deaths in 2022 (1). Glioblastoma
(GBM) accounts for about 14.5% of nervous system tumors, with a
median survival of only 15 months (2). In the United States, GBM
has an incidence rate of 4.32 per 100,000 person-years (3) and a 1-
year survival rate of only 1.4% in patients over 75 years of age (4).
The primary therapeutic approach for GBM is surgical resection
followed by radiotherapy and chemotherapy. Temozolomide
(TMZ) improves the 2-year survival rate from 10.4 to 26.5% in com-
bination with radiotherapy, compared to radiotherapy alone (5).
Hence, there is a need for improved therapeutic approaches for tar-
geting molecular genetic mediators of GBM.

MicroRNAs (miRNAs or miRs) are ~20- to 25-nucleotide long
noncoding RNAs that regulate gene expression at the posttranscrip-
tional level (6). The dysregulation of miRs, either up-regulation
(where they are known as oncomiRs) or down-regulation, plays
an important role in several malignancies (7). Previous studies
have reported aberrant miR expression levels in patients with
GBM; some of these are associated with poor prognosis and low
overall survival (8). In particular, miR-10b (9, 10) and miR-21
(11, 12) appear to be the most highly up-regulated oncomiRs con-
tributing to GBM. miR-10b enhances GBM growth by negatively
regulating BCL2 interacting mediator of death (Bim), transcription
factor AP-2γ (TFAP2C), tumor suppressor cyclin-dependent kinase
2A inhibitor (CDKN2A/16), and cyclin-dependent kinase inhibitor
I (p21) expression (10). Inhibiting miR-10b reduces the growth of
intracranial GBM tumors in animal models (13, 14). These prom-
ising results have prompted the development of an investigational

antisense oligonucleotide targeting miR-10b (RGLS5799, Regulus
Therapeutics). Similarly, up-regulated miR-21 levels increase
GBM invasiveness by inhibiting matrix metalloproteinase (MMP)
(11), inducing proliferation via negative regulation of insulin-like
growth factor¦binding protein-3 (IGFBP3) (12) or phosphatase
and tensin homolog (PTEN), and promoting tumor stemness via
SRY-box transcription factor-2 (SOX-2) (15, 16). Hence, knocking
down miR-21 reduces GBM progression and invasion (17, 18) in
addition to preventing chemoresistance of GBM cells to TMZ
(19) and Taxol (20). Current therapeutic strategies, which are
focused on targeting a single oncomiR, have shown limited efficacy
against GBM. Few studies have reported that inhibition of onco-
miRs 10b and 21 induces apoptosis and sensitizes glioma cells to
TMZ both in vitro (21, 22) and, to some extent, in vivo (23).

In this study, we aimed at targeting miR-10b and miR-21 simul-
taneously to extend the survival and enhance the chemosensitiza-
tion of GBM toward TMZ. Peptide nucleic acids (PNAs) are
synthetic nucleic acid analogs where the phosphodiester backbone
is substituted with neutral N-(2-aminoethyl) glycine units (24).
PNAs bind to target miRs via complementary Watson and Crick
base pairing, but they are enzymatically stable (25, 26). Classical
PNAs targeting full-length oncomiRs have been explored for
cancer therapy (27, 28), but the functional activity of miRs is gov-
erned by the ¨seed region© centered on nucleotides 2 to 7 on the 5Ÿ
end (29). Hence, anti-miR efficacy can be achieved by targeting only
the seed region of the oncomiRs (30). Here, we designed serine¦
gamma PNAs (γPNAs) complementary to the seed region of
oncomiR-21 and oncomiR-10b to achieve improved anti-miR activ-
ity. Because PNAs with certain modifications at the γ position
(γPNAs) are preorganized into a helical conformation due to the
presence of chirality at the γ position, they have superior physico-
chemical features, binding affinity, and specificity compared to clas-
sical PNAs (31), making it possible to target short sequences with
high affinity. Short anti-seed γPNAs (sγPNAs) have numerous ap-
pealing features: Synthesis is straightforward; quality control analy-
sis is simplified over longer sequences, and they are well suited for
conjugation with fluorophores or other entities to enable imaging.

1Department of Biomedical Engineering, Yale University, New Haven, CT 06511,
USA. 2Department of Pharmaceutical Sciences, University of Connecticut, Storrs,
CT 06269, USA. 3Department of Pathology, Yale University, New Haven, CT
06510, USA. 4Department of Therapeutic Radiology, Yale University, New Haven,
CT 06510, USA. 5Computational Biology Core, Institute for Systems Genomics, Uni-
versity of Connecticut, Storrs, CT 06269, USA.
*Corresponding author. Email: raman.bahal@uconn.edu (R.B.); mark.saltzman@
yale.edu (W.M.S.)
�These authors contributed equally to this work.

Wang et al., Sci. Adv. 9, eabq7459 (2023) 8 February 2023 1 of 18
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Dr. Ranjit Bindra
(Yale) 

Brain Cancer TreatmentLung Fibrosis Treatment

Patent filed Patent filed

Dr. Farida Ahangari 
(Yale) 

Dr. Naftali Kaminski
(Yale) 
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Unmet need-Targeting chromosomal DNA

Antisense
(Ionis, Sarepta)

Proteolysis Targeting Chimera (PROTAC) 
(Arvinas)

DNA

ü Targeting the oncogenes at 
their origin

ü Nucleic acid invades the 
chromosomal DNA

ü Inhibits oncogene transcription

Ø Targets mRNA in the 
cytoplasm

Ø Prevents mRNA translation
Ø mRNA still continues to be 

transcribed from the genome 

Ø Targets protein and trigger 
degradation

Ø Cannot target “undruggable” 
proteins

Ø Off-target accumulation 

mRNA Protein

PROTAC

Protein Ubiquitylated 
protein

Protein 
degradation

Anti-transcription
(Oncocript Therapeutics) 

mRNA

Degraded mRNA

siRNA 
(Alnylam)

Antisense
siRNA
RISC

Degraded mRNA

mRNA

Malik S, Pallavi SP et al. 2024, Cell Report Medicine
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Translational Research at 
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Microtechnologies & Biomechanics 

(LIMB)

Ali Tamayol

LIMB



Musculoskeletal Injuries

2

Musculoskeletal disorders are frequent and account for $400 

billion in annual healthcare costs in the United States

Muscle transplantation Physical therapy Amputation and prosthetics



Intraoperative bioprinting

3



Porous bioinks
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Value Proposition
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SHORTEN surgery from 10 to 1 hour 

INCREASE range of treatable injuries and 

profits

 ELIMINATE the need to SACRIFICE 

donor tissue



IMMEDIATELY begin functional regeneration 

REDUCES hospital and rehab admission 

by 21 days



ENABLES reconstruction at non-specialized 

centers





Accomplishments from Spark Grant

6

Breakthrough Device 

Designation

$2.2M through  CDMRP (~$300k InPrint 

Bio; ~$400k UConn

$600k through CDMRP to UConn

SBIR phase I, ~$300k

Submitted: STTR phase I 



Bone graft containment system

7

INCREASE the chance of using bone 

grafts for segmental large bone defects

REDUCE the chance of amputation

REDUCE complexity and numbers of 

the surgeries

SHORTEN the recovery time

IMMEDIATELY being ready-to-use 

intraoperatively

ELIMINATES the risk of dysfunction 

due to damage, distort or mismatch

ENABLES patient-specific solution 

without any delay



Accomplishments from Spark Grant

8

510K PathwaySubmitted: SBIR phase I 

▪ Aim 1: Optimization and characterization of OrthoCage for 
enhanced mechanical stability, bone graft retention capacity, 
and facile implantation (Months 1-6). 

▪ Aim 2: Development of BMP2-eluting OrthoCage+ and 
characterization of biological properties of OrthoCage(+) in 
vitro and in vivo (Months 6-11). 

▪ Aim 3: Ex vivo assessment of the implantability of OrthoCage 
to contain bone graft in a segmental large bone defect model 
(Months 8-12).
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Thank you!

Ali Tamayol

Laboratory for Innovative Microtechnologies & Biomechanics (LIMB)

Department of Biomedical Engineering

University of Connecticut Health Center

atamayol@uchc.edu 

mailto:atamayol@uchc.edu
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