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OVERVIEW

Welcome to the 2017 Louisiana University Technology Showcase, an event that highlights license-ready technol-
ogies from institutions across the state. This event brings together our regional research community to promote 
idea exchange, build new partnerships, and spur the commercialization of new technologies. Innovations range 
from new disease treatments and vaccines to novel advanced materials and sensor technologies. 

To supplement the event, this catalog offers a look at discoveries from nine Louisiana research institutions that 
could change the world. Browse nearly 70 technologies that have applications across numerous industries, and 
see which might inspire you to help translate this research into products or services that benefit our region.

The Technology Showcase is part of the New Orleans BioInnovation Center’s annual Innovation Louisiana series 
of events, which educate innovators, foster collaboration, and give the community insights into the groundbreak-
ing research being done across Louisiana both within universities and in startups. 

The New Orleans BioInnovation Center is a not-for-profit technology business incubator focused on fostering 
entrepreneurship and supporting bioscience innovation in Louisiana. In addition to offering labs, offices, and con-
ference facilities, the Center provides educational programming, an innovative capital program, and free assis-
tance to emerging companies as they develop and bring new technologies to market. These innovations include 
diagnostics, drugs, medical devices, health information platforms, and clean technologies that hold great promise 
for addressing a wide range of medical and environmental problems. Learn more at www.neworleansbio.com.

Special thanks to our signature Showcase sponsors, LouisianaBio and Baker Donelson. An official affiliate of BIO, 
the world’s largest biotechnology trade association, LouisianaBio is a member-driven state trade and advocacy 
organization dedicated to supporting biotechnology growth (www.louisianabio.org). Baker Donelson’s Louisiana 
Life Sciences and Technology team has a sophisticated and unique understanding of the intellectual property, 
corporate, finance, and other legal issues surrounding emerging and established companies in the life sciences 
and technology industries (www.bakerdonelson.com).
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PHARMACEUTICALS

Asymmetric Synthesis of N-substituted Allylic Amine Compounds
University of Louisiana at Lafayette 
Many natural products, including pharmaceutical compounds and agrochemicals contain chiral amine function-
ality. Thus, the asymmetric (chiral selective) amination of olefins has received significant attention from both life 
science and fine chemical industries. Recently, researchers at UL Lafayette have developed a novel method of 
asymmetric synthesis of N-substituted allylic amine compounds. This method offers numerous technical advan-
tages over current asymmetric methods, including utilization of inexpensive Cu-compound rather than expensive 
transition metal complexes as chiral catalysts; reduction of wasteful synthesis of distomer enantiomer, especially 
when utilizing expensive and/or precious starting material; synthesis of allylic amine compounds with multiple 
chiral centers where chiral HPLC separation is problematic. Further, this method is uniquely effective for synthe-
sis of asymmetrical N-aryl-substituted allyl amines. Related inventions are protected by issued and pending US 
patents.
Keywords: Pharmaceutical intermediates, chemistry, asymmetric synthesis, amination of olefins

Improved Paclitaxel for Treatment of Cancer
LSU AgCenter 
Paclitaxel is one of the most potent intravenous chemotherapeutic agents and is used to treat various forms of 
cancer, notably breast cancer. The most common formulation of paclitaxel is Taxol®, which contains Cremophor 
and ethanol solvents. However, Taxol® is known for its low permeability of approximately 1.8 cm/s, which makes 
an oral paclitaxel drug infeasible. The LSU AgCenter is in early stage clinical trials at MD Anderson Cancer Center 
for a new formulation which utilizes natural plant derivatives to increase the solubility and permeability of pacl-
itaxel to allow for oral administration. Cellular studies showed the permeability of paclitaxel increased tenfold to 
20 cm/s with the new all-natural formulation. The derivatives replace harmful chemical and synthetic solvents 
normally required for paclitaxel to be absorbed by the body. This development could change not only the meth-
odology of administration of paclitaxel from injection to oral but also make paclitaxel available as a preventative 
measure against recurrence of cancer.
Keywords: Paclitaxel, drug, cancer, chemical

Inhibition of HSV-1-Associated Corneal Neovascularization Using Inhibitors of Cyclin-Dependent Kinase 9
Xavier University of Louisiana
Herpes simplex virus type 1 (HSV-1) infects more than 90% of humans worldwide and during ocular infection 
produces inflammation and blood vessel growth that can lead to blindness. In the U.S., HSV infection is the lead-
ing cause of infection-induced blindness; nearly 40,000 new cases are reported and 300,000 cases are treat-
ed yearly. Current treatments for corneal neovascularization are restricted to regular antiviral drugs such as 
acyclovir along with treatment with topical corticosteroids. Topical steroids have potentially serious side effects, 
including causing the development of cataracts and glaucoma. The standard of care has not changed in many 
years indicating the need for new treatments. We demonstrated recently that flavopiridol (FP) decreased patho-
logical blood vessel growth, inflammation and immune cell invasion due to HSV-1 infection in mice eyes to levels 
observed with the standard anti-herpetic control drug. We further demonstrated the FP blocks HSV-1 replication 
in culture and in the eye and independently blocks blood vessel formation induced by angiogenic factors. These 
data indicate that FP may provide a novel therapy for corneal neovascularization that targets multiple steps in 
the cascade leading from viral replication to the cellular response to infection.
Keywords: Herpes simplex virus, ocular herpes, corneal neovascularization, keratitis, flavopiridol

Long Acting Formulation for Opioid Addiction Treatment
Xavier University of Louisiana
This is a subcutaneous formulation of buprenorphine using our proprietary technology to deliver a steady, round-
the-clock low dose of buprenorphine over six-months following a single subcutaneous treatment. Following the 
single injection, buprenorphine will be released slowly and continuously form the biodegradable polymer matrix 
in the body through the process of diffusion. This sustained drug release will result in a constant blood concen-
tration in the body similar to daily administration. This has outstanding commercialization potential through supe-
rior patient compliance and significantly lower abuse potential compared with the most popular commercially 
available sublingual tablets. 
Keywords: Drug abuse; opioid addiction; buprenorphine; microencapsulation; biodegradable; subcutaneous
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Method for Preparing Nanoparticle Coated Drugs for Controlled Drug Release 
Louisiana Tech University 
This technology is based on the pioneering work of Dr. Yuri Lvov, Small Times magazine Innovator of the Year. Dr 
Lvov and his co-inventors has developed a convenient method for preparing uniform sized nanocolloidal (40-50 
nm diameter) suspensions of poorly water soluble materials (in particular anticancer drugs) for the continuous 
slow release of these drugs. Nanoparticle drugs are coated with polyelectrolyte polymer to give them a surface 
potential of ca 30-40 mV which aids in maintaining a stable aqueous suspension. Coated polymer layer can 
be further functionalized for targeted delivery of the drug. Advantages of this process include the following: 1) 
Process is easily scalable, 2) Process results in uniform size distribution of nanoparticles (40-50 nm diameter), 3) 
universal and efficient platform, amenable to many drugs, 4) Low material and equipment costs, 5) Higher drug 
loading than micellular or liposomal preparations. 
Keywords: Drug delivery 

Methods and Compounds for PAF Antagonism as a Therapeutic Avenue for Glioblastoma Multiforme 
LSU Health Sciences Center – New Orleans
Glioblastoma multiforme (GBM) is the most aggressive cancer that begins within the brain. Symptoms of GBM 
may include headaches, personality changes, nausea, and symptoms like those of a stroke. The market is ex-
pected to expand to $3.3B by 2024. Failure of delivery of chemotherapeutic agents to the tumor site, severe 
systemic adverse effects, in combination with current antiepileptic drugs contribute to an increase in neurological 
morbidity, impairment of quality of life, and an increased mortality rate. The current preclinical proof-of-concept 
technology comprises novel compounds and combinations to inhibit GBM, aimed at the blockade of pro-inflam-
matory signaling achieved by low molecular weight platelet activating factor receptor antagonists complement-
ed by enhancement of resolution by the administration of selected neuroprotective docosanoids derived from 
docosahexanoic acid, a major omega-3 fatty acid in the brain. 
Keywords: Platelet activating factor receptor (PAFR) antagonists, glioblastoma multiforme, neuroprotective com-
pound

Nano-micelles for Treatment of Cancer
LSU AgCenter
This is a new class of nano-micelles that can treat various forms of cancer. This research represents a new 
and substantive departure from the status quo, namely in seeking to exploit regulation of protein expression to 
restore wild type p53 functional dominance in cells that contain p53 mutants. The tumor suppressor protein p53 
plays a key role in preventing tumor formation and cancer progression. The function of p53 is compromised in 
many cancers due to mutation. The LSU AgCenter formulation contains natural ingredients to increase ceramide 
bioavailability and reduces the need for more toxic tumor suppressing chemicals, which should make treatment 
easier for patients. In human OVCAR3 ovarian cancer cells, ceramide uptake was increased from 0.3% to 1.5%. 
Ceramides are molecules that can affect precursor messenger RNA (pre-mRNA) splicing and ensure that new 
cells are formed correctly. Delivery of this treatment may be done with orally available water-soluble nano-mi-
celles, allowing the creation of a pill delivery system instead of an intravenous injection. 
Keywords: Cancer, micelle, tumor, drug, apoptosis, ceramide, cell

New PACAP Analogs
Tulane University
Pituitary adenylate cyclase-activating polypeptide (PACAP) was isolated from the hypothalamus during a search 
for novel factors acting on the pituitary gland based on its ability to stimulate adenylate cyclase activity in pi-
tuitary cell cultures. However, it became clear that it is a multifunctional peptide with potent anti-inflammatory, 
cytoprotective, and anti-microbial properties. Our novel PACAP analogs are more potent and longer lasting than 
native PACAP effective as prophylactic/therapeutic agents for an extraordinarily wide range of medical disor-
ders. These potential targets include (but are not limited to) chronic neurodegenerative diseases such as Alzhei-
mer’s and Parkinson’s, acute central nervous system injuries caused by stroke, heart attack or blunt force trauma, 
retinal diseases, septic shock, autoimmune diseases, keratoconjunctivitis sicca, cardiovascular diseases, acute 
kidney injury and chronic kidney diseases, pulmonary diseases, hematological cancers, cell and solid organ 
transplantation, cognitive disorders, and the AIDS dementia complex.
Keywords: Peptides; anticancer adjuvants; antimicrobials; CNS disorders

PHARMACEUTICALS
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PHARMACEUTICALS

Novel Compounds Effective Against Obesity and Diabetes
Tulane University
The elevation of growth hormone (GH) levels in humans, upon administration of GH-releasing compounds, can 
lead to enhanced body weight. Ghrelin, identified as an endogenous ligand for the GH secretagogue receptor, 
is a powerful stimulator of pulsatile GH secretion and exhibits intricate interactions with the primary hypothalam-
ic GH regulators. Ghrelin, as well as growth hormone releasing peptide and growth hormone secretagogues, 
also function as potent orexigenic peptides. Orexigenic compounds stimulate appetite. This innovation provides 
new groups of compounds that demonstrate desirable in vitro and in vivo inhibition of activation of the ghrelin 
receptor. The compounds provide effective inhibition of hormonal pathways directly associated with appetite. 
Indications that can be treated include obesity, diabetes (Type I and Type II), metabolic syndrome, hypertension 
and treatment of breast, prostate and pituitary tumors, among others. These peptide compounds are relatively 
short (less than 10 amino acids) and act at the level of the central nervous system. Peptides are generally easy to 
manufacture and purify and tend to have very low toxicity profiles. This technology has been tested extensively 
in vitro and in vivo in a rat model, with results strongly supporting the anti-obesity and anti-diabetes applications. 
Lab work is ongoing to produce more effective species of these compounds.
Keywords: Obesity; diabetes; peptides; metabolic disorders

Novel Drug Delivery Agents and Antimicrobials
LSU A&M
Researchers at LSU and Tulane have synthesized a new class of compounds called “Hydrophobically Modified 
Polypeptoids (HMPs)”, which act as protein mimics and are entirely biocompatible. Due to their unique properties, 
HMPs have a variety of promising applications. The HMPs are able to break down lipid bilayers into small seg-
ments and attach them to other lipid bilayers or to liposomes at lower concentrations. They are also capable of 
breaking down liposomes into small entities, or “lipid rafts” which can be drug delivery vesicles. The lipid rafts can 
encapsulate one or more drugs, making it capable for single and multi-drug treatment systems and targeted 
delivery of drugs, genes, and vaccines. Along with breaking down liposomes, HMPs can also disrupt cell mem-
branes and extract proteins from the cell membrane while retaining the structure and function. These unique 
characteristics allows the HMPs to not only be used as targeted drug delivery systems, but also as antimicrobial 
surface coating, food packaging material, and antifreeze and many other consumer products. They can also 
be used in a research setting to inhibit hydration, separate cellular components and membranes, and for rapid 
hydrate nucleation and bio-mineralization. 
Keywords: Drug delivery; antimicrobial; polypeptoid; targeted delivery; antimicrobial coating; biocompatible

Peptide Vaccine and Antibody Cocktail for Active and Passive Immunization Against Candidiasis
LSU Health Sciences Center – New Orleans
The fourth leading cause of hospital-acquired bloodstream infections in the U.S. is hematogenously disseminated 
candidiasis. The most common pathogen for invasive candidiasis is Candida albicans; however, treatment-resis-
tant non-albicans Candida species have emerged as prevalent causes of candidiasis. A faculty microbiologist 
recently reported exciting findings on a novel chimeric peptide vaccine that functions synergistically to improve 
the level of protection offered against candidiasis over individual peptide vaccines alone. Underscoring the great 
commercial potential of this candidiasis vaccine, proof-of-concept in vivo experiments demonstrate that vacci-
nation with this chimeric vaccine offers complete protection against disseminated candidiasis. Building on this, a 
combination cocktail of monoclonal antibodies specific for the synthetic peptides of the chimeric vaccine provid-
ed the most effective form of passive transfer protection against candidiasis. A combination cocktail can protect 
immune compromised individuals against candidiasis.
Keywords: Peptide vaccine, candidiasis
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Potent Antimicrobial Agents 
LSU Health Sciences Center – New Orleans
Over the past several years, there has been an increased incidence of invasive fungal infections in humans. 
The most common systemic fungal infection is candidiasis, an infection caused by the Candida sp. Each case of 
Candida bloodstream infection (also known as candidemia) is estimated to result in an additional 3 to 13 days 
of hospitalization and $6,000 to $29,000 in healthcare costs. Adding to the treatment costs is the fact that many 
Candida sp. are resistant to therapy by azole antifungals. A major trend in the industry is the need for developing 
antifungal agents that are effective against resistant strains of Candida. An investigator at LSU Health Sciences 
Center – New Orleans and a medicinal chemist at the University of New Orleans have created new antifungal 
agents against azole resistant Candida albicans. Antifungal activity, cell toxicity, and fluconazole synergy prop-
erties of these compounds have been evaluated, identifying several lead drug candidates. Based on the lack 
of host cell toxicity and the fact that these compounds are extremely active against fungal species that have 
developed resistance to the standard of care, we envision these compounds applicable as novel anti-fungal 
agents that can be used against a broad range of clinically relevant fungal species.
Keywords: Antimicrobial, anti fungal, candidiasis, preclinical 

VECAR: Antioxidant and Prodrug Delivery Vehicle
LSU AgCenter 
Many diseases such as atherosclerosis stem from oxidative damage that can be combated by antioxidants. Ath-
erosclerosis occurs when artery walls thicken and become inflamed because of a build-up of oxidized fats or 
lipids. This invention is a new antioxidant molecule composed of vitamin E and carnosine (VECAR) that provides 
multiple layers of protection against these diseases. Vitamin E and carnosine are both antioxidants, but because 
of their differing solubility, they are able to protect the fat and the non-fat molecules such as proteins from dam-
age. VECAR shields cells from oxidation and can drive useful prodrugs to the artery wall to decrease plaque 
formation. Preventing plaque buildup reduces the chances of blood clots, which can lead to heart attacks and 
strokes.
Keywords: Atherosclerosis, drug, prodrug, antioxidant, cardiovascular 

PHARMACEUTICALS
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DIAGNOSTICS

13C-acetate MRS as Diagnostic Test
Pennington Biomedical Research Center
This invention relates to the assessment of an individual’s risk for future development of severe hypoglycemia. 
Exposure to severe hypoglycemia is associated with increased risk of cardiac arrhythmias, sudden cardiac 
arrest, as well as serious neurological complications such as confusion, seizure, loss of consciousness, coma, and 
brain death. Severe hypoglycemia can be experienced during prolonged fasting or during strenuous exercise, 
although it is more commonly experienced during the treatment of diabetes. Treatment-induced hypoglycemic 
episodes are a significant impediment to the maintenance of heathy glucose levels in individuals with diabetes. 
The clinical management of hypoglycemia is severely hampered by the lack of non-invasive, objective biomark-
ers which can be used to definitively diagnose and ascertain an individual’s risk for experiencing future hypo-
glycemic episodes. There is a major need for a low risk diagnostic test for hypoglycemic risk which objectively 
identifies the condition without exacerbating it.
Keywords: Hypoglycemia, low risk test

Assay to Assess Insulin Release in a Cell
Pennington Biomedical Research Center
A method for assaying the ability of beta cells to respond to glucose and secrete insulin. The assay also assesses 
the ability to target tissues to response to insulin. This assay will accelerate the development of treatments for 
diabetes by lowering costs and increasing the speed of evaluating therapeutic molecules or disease models.
Keywords: Diabetes, insulin secretion detection assay

Cell Surface Marker for Early Mesenchymal Stem Cell Aging
Tulane University
Human mesenchymal stem cells (MSCs) are a promising source of adult stem cells for regenerative medicine, 
however many senescent cells are found in the heterogeneous ensemble of progenitors and lineage-committed 
cells that are associated with loss of proliferation potential and differentiation potential. Regenerative properties 
are also highly variable among MSC subsets. Consequently, identification and isolation of progenitor subsets in 
heterogeneous MSC cultures are essential to the development of highly efficacious stem cell therapies. In other 
words, the elimination of senescent cells from heterogeneous MSC cultures may improve the treatment outcome 
of autologous MSC therapies by increasing both cell yield and enhancing the integrity of regenerated tissue. This 
technology provides a marker to eliminate senescent cells through a new cell-surface marker, CD264, for identi-
fying and sorting early aging MSCs. The MSCs that positively express CD264 have morphologies consistent with 
known morphologies of aging MSCs. The resultant culture of isolated cells without expressing CD264 is enriched 
with MSCs of higher proliferation and differentiation potential with a broad range of regenerative properties of 
these stem cells, and therefore provide better efficacy in stem cell treatment schemes. This technology has been 
tested extensively in the lab through an immunophenotyping process and analyzed through digital imaging.
Keywords: Stem cell; regenerative medicine

Enzyme Activated Fluorescent Markers for Imaging Diseases
LSU A&M
LSU researchers have discovered enzyme activated fluorescent turn-on probes that hold great potential for 
identification, enumeration and study of living cancer cells and cells associated with inflammatory diseases. 
Quenching is achieved through unique photo-induced electron transfer between napthalimide dye reporter and 
a covalently attached quinone-based enzyme substrate. Success of the approach include rapid differentiation 
of NQO1-expressing and non-expressing cancer cell lines via the unaided eye, flow cytometry, fluorescence 
imaging, and two-photon microscopy. This is the only known method for imaging oxidoreductases associated 
with cancer and inflammatory diseases, such as Crohn’s disease and rheumatoid arthritis. The markers are fast 
working, highly sensitive and allows selective reporting of species and events associated with cancer cells. It also 
allows for enhanced collection of real-time information on tumor cell microenvironment without use of a molec-
ular recognition agent, such as an antibody. Use of this technology also provides for cellular imaging and local-
ization of cancer enzymes and enzymes associated with inflammatory diseases as well as determination of the 
cellular oxidation state.
Keywords: Fluorescent marker, cellular imaging, cancer diagnostic, Crohn’s disease, enzyme imaging, enzyme 
detection
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Isgylation: A Potential Biomarker for Predicting Proteinopathy in Neurodegenerative Diseases
LSU Health Sciences Center – New Orleans
Neurodegenerative diseases place an enormous emotional, economic, and social burden on patients and 
caregivers globally. In the U.S., approximately 7 million people are living with Alzheimer’s, Parkinson’s, or ALS, all of 
which are chronic, incurable neurodegenerative diseases, and with causes unknown. Hence, there is an urgent 
need to find new therapies and diagnostic/prognostic markers to treat and predict the pathology of these 
neurodegenerative diseases. Notably, our research on a neurodegenerative disease, ataxia telangiectasia (A-T), 
has identified “ISGylation”, conjugation of ubiquitin-like protein, Interferon-Stimulated Gene 15 (ISG15), to cellular 
proteins, as a diagnostic/prognostic biomarker for A-T and more recently, for Parkinson’s, Alzheimer’s, and ALS. 
Proof-of-concept studies are underway to validate the authenticity of using ISGylation as a blood-based diag-
nostic/prognostic biomarker for neurodegenerative diseases in the clinic using a three-hour automatic West-
ern-based assay. Presently, no blood-based prognostic biomarker(s) is available to assess a risk for neurode-
generation in living patients, making this technology unique. The global market for the diagnosis and treatment 
of neurodegenerative diseases is forecast to grow from $27.2B in 2015 to $45B by 2022, at a compound annual 
growth rate of 7.4%. This information highlights the importance of our technology in the neurodegeneration com-
mercial market.
Keywords: Neurodegenerative, ataxia-telangiectasia, Parkinson’s, Alzheimer’s, ALS, proteinopathy, biomarker

Method for Isolation and Detection of Spiroplasma for TSE Diagnosis 
LSU AgCenter 
Spiroplasma are tiny wall-less bacteria shown by morphological and molecular studies to be consistently pres-
ent in brain and lymph nodes of animals and humans afflicted with transmissible spongiform encephalopathies 
(TSE). These uniformly fatal progressive neurodegenerative diseases include Creutzfeldt-Jakob disease (CJD) in 
humans, scrapie in sheep, mad cow disease in cattle, and chronic wasting disease (CWD) in deer and elk. The 
present invention relates to a method for detecting TSE in mammals by growing the spiroplasma responsible 
for the disease from tissue or body fluid samples such as filtered TSE brain tissue homogenates, secretions, eye 
fluids, blood, and filtered excreta. The discovery was that the novel spiroplasma species can be isolated from 
scrapie and CWD-affected ruminant tissues in a special growth media with low oxygen tension. The cell free TSE 
spiroplasma isolates grow to high numbers in the special growth media and form unique subsurface colonies 
on agar plates containing phenotypical spiroplasma coils, coccoid forms, and clumps of entwined spiroplasma 
filaments. The consistent recovery of this bacterial pathogen in abundance from TSE-affected tissues supports 
efforts to develop a live diagnostic test for TSEs.
Keywords: Bacteria, cell, pathogen, Encephalopathy, TSE, brain, deer, tissue, brain

Method for Localizing the Epileptogenic Focus From Interictal Brain Signal Processing
Louisiana Tech University 
Epilepsy is the second most common neurological disorder after stroke and affects 1-2% of the population. It is 
estimated that epilepsy accounts for more than $15B annual healthcare costs and loss of income/production 
in US alone (CDC, 2013). Accurate localization of the region of the brain (epileptogenic focus) that precipitates 
epileptic seizures (the hallmarks of epilepsy) constitutes the first critical step in the diagnosis and treatment of 
the disorder. Dr Iasemidis has developed a computer implemented technique for identifying the epileptogenic 
focus from interictal (seizure-free, “normal”) periods in patients with focal epilepsy. Some of the advantages of 
this method include the following: 1) Non-invasive. The biosignals needed to be analyzed by this method may be 
routinely and non-invasively procured at hospitals and/or physicians’ offices, 2) Short, relatively inexpensive pro-
cedure, 3) Accurate, and 4) Robust. 
Keywords: Epilepsy

DIAGNOSTICS
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DIAGNOSTICS

Novel Biomarkers of Susceptibility to Sudden Unexpected Death in Epilepsy (SUDEP)
Louisiana Tech University 
Sudden Unexpected Death in Epilepsy (SUDEP) refers to the death of a seemingly healthy patient with epilepsy. It 
is possibly the most common cause of death as a result of complications from epilepsy, accounting for between 
7.5 to 17% of all epilepsy-related deaths. The risk of sudden death in young adults with epilepsy is increased 24-
fold compared to the general population. Epilepsy affects 1% to 2% of the general population. Dr Iasemidis and 
co-workers have developed a quantitative biomarker to assess the susceptibility of epilepsy patients to SUDEP 
that is based on unique analysis electroencephalogram (EEG) and electrocardiograms (ECG). The developed 
biomarker can be incorporated into the software of brain monitoring devices, or in a standalone device that 
records and processes EEG and ECG signals, to provide warnings about susceptibility of an epilepsy patient to 
SUDEP. The developed biomarker could also be useful in the diagnosis of other paroxysmal conditions of a neu-
rological and cardiovascular basis.
Keywords: Epilepsy, EEG, ECG, biomarker

Pulse Valve for Inlet Ionization
LSU A&M
Pulsed Valve Matrix-Assisted Ionization (PV-MAI) is an innovative new ionization approach for matrix-assisted 
ionization mass spectrometer with high temporal resolution using an electrically actuated pulsed valve. Matrix 
and analyte samples are deposited on a thin metal foil and placed at the inlet of an ambient ionization mass 
spectrometer. When the pulsed valve is actuated, a short puff of high pressure gas impinges on the foil and 
ejects particulate from the sample on the opposite side. Unlike Matrix-assisted Laser Desorption Ionization (MAL-
DI), highly charged ions are formed from the particles at the mass spectrometer inlet. Using this source, multiple 
charged protein ions are produced within a selectable 4 second time window. Use of PV-MAI provides more 
control (temporal and spatial) compared to methods that produce ions using mechanical shock, and it is approx-
imately 100 times less costly than pulsed laser ionization, which can cost in the tens of thousands of dollars. It is 
capable of ionizing sample material within 5 seconds of pulse valve actuation with an extremely high degree of 
resolution (< 1µm), which can allow for single-cell imaging.
Keywords: Ionization; matrix-assisted ionization; diagnostic; high resolution; single-cell imaging; biological imaging

Screening Assay for Compounds That Inhibit Neural Tube Defects
Pennington Biomedical Research Center
This invention relates to a novel screening assay for screening candidate compounds to assess the compounds’ 
tendency to contribute to or to inhibit neural tube defects. Compounds identified as inhibiting neural tube defects 
may become candidates for drugs that could reduce the incidence of certain birth defects. Compounds iden-
tified as contributing to neural tube defects can be counter-indicated as drugs that should be avoided or used 
only with caution in women or are or who may become pregnant.
Keywords: Assay, neural tube defects
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Anti-fibril Peptides for Amyloid-Associated Diseases
LSU A&M
Researchers at LSU have discovered that oligomerization of β-sheet structures, including those implicated in 
amyloid-associated diseases, may be inhibited or even reversed by the presence of extended peptide struc-
tures. Embodiments of the novel β-strand mimics / blockers include peptides having alternating natural L-amino 
acids and Cα,α - disubstituted amino acids (ααAAs) whose side chains are larger than methyl. Such ααAAs with 
bulky side chains favor extended conformations. These new β-strand mimics or β-sheet “blockers” will only form 
hydrogen bonds from one edge of the β-strand, as one face is blocked by the pro-R alkyl groups of the ααAAs. 
Thus, extension of the β-sheet is blocked and preliminary studies showed that the peptides inhibited the forma-
tion of fibrils. These peptides can be used to both block and dissolve amyloid fibrils or protofibrils, and the se-
quence can be changed to target different amyloid associated diseases. The peptides have a high biostability, a 
high bioavailability, and well suited for oral administration. 
Keywords: Alzheimer disease; amyloid fibrils; peptides; amyloid diseases; Alzheimer’s treatment 

Carcinoma Homing Peptides
LSU A&M
Researchers at LSU have developed tumor targeting peptides, named Carcinoma Homing Peptides (CHPs), 
that deliver therapeutic cancer compounds directly to tumorous environments by targeting vimentin, the CHP 
receptor protein that is overly expressed on the surface of tumor cells. When fused with the toxic cancer ther-
apy gene IL-12, the CHPs increased accumulation of IL-12 in the tumor environment, while minimizing harm to 
surrounding healthy cells. In three major tumor models it inhibited distal tumor growth. In a spontaneous lung 
metastasis model, IL-12 couple CHPs improved the inhibition of metastatic tumor growth compared to wild-type 
IL-12 gene therapy, and in squamous cell carcinoma model, toxic liver lesions were reduced. The peptide’s small 
size eliminates concern of immunogenicity and reduces the effect on biological functions of the gene product. It 
improves delivery of IL-12 while minimizing risk of IL-12 induced toxicity and accumulates in broader types of tu-
mors as compared to other peptides. This peptide has been shown to inhibits distal and metastatic tumor growth 
in three different human cancer cells lines and two mouse strains, and does not require intratumoral delivery, 
enabling treatments for internal tumors, metastatic tumors and residual tumor cells.
Keywords: Cancer therapy, carcinoma, peptide, tumor, tumor inhibitor, internal tumor, metastatic tumor, residual 
tumor

Ceramic Nanotube Composites with Sustained Release Capability 
Louisiana Tech University 
Prof. David Mills, PhD has developed a bone cement consisting of drug loaded nanocontainer (halloysite nano-
tubes or HNT) admixed in a bio-compatible synthetic resin such as polymethyl methacrylate (PMMA). HNTs 
admixed in PMMA cement (and other plastics or resins) provides slow, 10-600 hours of sustained release of 
pre-loaded drugs (such as antibiotics, antiseptics, disinfectants, growth factors, and other active agents). Drugs or 
proteins loaded into HNTs are protected from deterioration. HNTs also improve adhesion and strength of bone 
cement bond. Some areas of application include: 1) joint replacements and anti-infective implant biocoatings, 
2) treatment of bone infection, infected implants and fracture management, and 3) dental implants, composites 
and restorations. 
Keywords: Orthopedics, bone cement 

THERAPEUTICS
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THERAPEUTICS

Daidzein Analogs for Osteogenic Activity
Tulane University
Osteoporosis is a pathological condition associated with bone degeneration and is characterized by low bone 
mass and alterations to the architecture of the bone. The low bone density and compromised architecture 
results in reduced bone strength and increased susceptibility to fractures, leading to significant morbidity and 
mortality. While many factors contribute to the development of osteoporosis, age will likely be the leading risk 
factor due to the aging population in the U.S. More than 2 million people suffer from osteoporosis at a cost of 
$17B annually in the U.S. These new daidzein analogs can prevent and treat bone diseases and injuries and en-
hance osteogenesis. Administration routes for this therapy include oral, intravenous, topical, and nasal. There is a 
limited estrogenic effect of the daidzein analogs on cancer, such that analogs can be used with chemotherapy 
to reduce incidence of osteoporosis in at-risk patients. The analogs can also be used with a scaffolding material 
and/or MSCs for regenerative purposes, such as treating broken bones. This has been tested extensively in the 
lab with success using various types of MSCs and using scaffolds to show osteogenesis. The analogs have been 
successfully used in murine models to prevent bone loss and to increase bone mineral density.
Keywords: Osteogenesis; bone disease; stem cells; chemotherapy; regenerative medicine

Enrichment of Stem Cells from Adult Tissues
LSU A&M
The use of stem cells to regenerate or repair damaged or defective tissues is a promising strategy to cure many 
human diseases and disorders. A major advantage of using stem cells is that the patient’s own cells could be 
isolated, expanded, and induced to differentiate or regenerate for that same patient. One major challenge to 
overcome in the application of adult stem cell therapy is the ability to identify, isolate, and purify adult stem cells 
and then proliferate sufficient quantities of the stem cells. Currently used techniques are expensive, time-consum-
ing, and require specialized skill to practice. There thus exists a need for more simple, inexpensive, and precise 
techniques for isolating a pure population of stem cells. Researchers at LSU have developed a novel method to 
identify, isolate, and purify adult stem cells from a heterogeneous cell population by subjecting the cell population 
to a variety of external stresses, including cell toxins, high temperature, high salt, and low oxygen conditions. The 
method eliminates the non-stem cells and thus results in the enrichment of stem cells in the population that are 
capable of proliferation and differentiation into multiple cell types. This method ultimately allows purification of 
stem cells from adult heterogeneous cell populations on a large scale basis without the requirement of expen-
sive equipment, and without requiring the presence of cell surface markers. 
Keywords: Stem cells; adult stem cells; stem cell cultures; regenerative medicine; research tool; therapeutic; stem 
cell therapy

Inhibitor of PFKFB3 for Cancer Therapy
LSU A&M
Researchers at LSU have identified several compounds as potent inhibitors of the isoenzyme PFKFB3, which is 
over-expressed to enhance glycolysis in most cancer cells, and have demonstrated the therapeutic properties of 
these compounds in known cancer cell lines. These newly identified inhibitors selectively bind to PFKFB3, reduced 
the Fru-2,6-BP levels and glycolytic flux, resulting not only in growth inhibition of tumor cells but also massive cell 
death. The compounds can be administered to a patient by any suitable means, including intravenous, paren-
teral, subcutaneous, intrapulmonary, and intranasal administration. This therapeutic is applicable to many cancer 
types, as it is based on the Warburg Effect and glycolysis, a process common in many cancers. It can also be 
used to treat patients with a disease in which symptoms would be improved by inhibiting glycolytic metabolism 
as in, for example, most cancer cells or tumors.
Keywords: Cancer; cancer therapy; cancer treatment; glycolysis; inhibitor; breast cancer; liver cancer 
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Live Attenuated Virus Vaccine Against Herpes
LSU A&M
This technology is a live attenuated and recombinant Herpes Simplex Virus (HSV) vaccine that has demonstrated 
effective immunity against both HSV-1 and HSV-2 in mice models. The recombinant HSV contains modifications in 
particular regions of the UL53 and UL20 genes. In the wild-type virus, glycoprotein K (gK) and UL20 membrane 
proteins form a complex that interacts with glycoprotein B (gB). The deletions in the N- termini of gK and UL20 
disrupt this protein interaction and thus modulate virus-host cell fusion. Vaccination with the recombinant virus 
leads to 100% rescue from mortality in mice by both HSV-1 and -2, while 100% of the mock-vaccinated mice 
died. After vaccination, there was much less viral shedding and no viral DNA in dorsal root ganglia. The mice 
displayed a full adaptive immune response that protected them from subsequent infection as well as “sterile” 
immunity, since there was no HSV-1 or HSV-2 viral DNA detected in dorsal ganglia of challenged mice. Protection 
was associated with high neutralizing antibodies against both viruses and induction of robust cytotoxic T cell 
responses. 
Keywords: Herpes; herpes virus; herpes treatment; herpes vaccine; herpes simplex; attenuated virus; live virus

Method Of Differentiating Preadipocytes
Pennington Biomedical Research Center
A major, yet poorly understood, feature of type 2 diabetes is the excessive hepatic glucose production and the 
corresponding insulin resistance leading to fasting hyperglycemia. Glucagon secretion by pancreatic alpha-cells 
is an immediate response to glucopenia. Abnormal secretion of glucagon and other counterregulatory hor-
mones is a hallmark of type 1 and 2 diabetes and a major limitation to the use of strong hypoglycemic agents. 
There exists a need for improved diabetes treatments, of which some may target the pancreatic alpha cells 
and dysregulation of glucagon secretion. This technology involves methods of differentiating preadipocytes into 
pancreatic alpha cells, populations of transdifferentiated preadipocytes and assays using the transdifferentiat-
ed preadipocytes to evaluate the effect of candidate compounds on a characteristic of the transdifferentiated 
preadipocyte.
Keywords: Adipocytes, type 2 diabetes, insulin resistance, hepatic glucose

Method to Enhance Omega-3 in Fish Oil
LSU AgCenter
Omega-3s in fish oils, especially eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), have been 
shown to have positive effects on several diseases, including cardiovascular diseases, hypertension, and inflam-
matory disorders. LSU AgCenter scientists have developed a method to purify fish oils and enrich them with EPA 
and DHA. This method uses lipase hydrolysis, a process of breaking molecular bonds with a combination of wa-
ter and the lipase enzyme, and centrifugation to purify and enrich fish oils without using chemicals, heat, or com-
plex processing. Centrifugation continuously spins the fish oil, separating out the richest EPA/DHA portion, which 
is mixed with surface adsorbents and centrifuged again. This simple, two-step process is continuously repeated 
until pure fish oil remains. Since solvents like hexane and colorants like bleach are never used during the process, 
there is no need to remove them later with additional processing steps, which simplifies manufacturing. In exper-
iments performed with menhaden fish oil and salmon oil, the EPA and DHA fractions of the oil were increased by 
almost 18%. 
Keywords: Omega-3, EPA, DHA, fish, oil, supplement, cardiovascular, manufacturing 

Microtube Self-Assembly on Hair Surfaces: Formulation for Medical and Hair Color Treatments
Louisiana Tech University 
Dr. Yuri Lvov has developed an aqueous-based shampoo-like formulation with a dispersion of hair coloring dyes 
or drugs loaded (or encapsulated) in natural micro tubes. These self-assemble on the hair surface via simple 
washing to form a robust coating. The micro tube coated hair remains intact for 10 and more shampoo washes, 
providing a long-lasting color to hair (and/or sustained drug delivery). Microtube encapsulation eliminates the 
issue of hair care agent compatibility. By admixture of micro tubes containing different dyes and/or drugs, versa-
tile formulations targeting several treatments simultaneously can be designed (and agents will be insulated one 
from another). Applications include hair dying, anti-lice treatments, and anti-flea treatments for pets. Efficiency for 
treating lice has been shown. A major advantage is that this method can be used to apply many different water 
insoluble active chemicals (e.g., dyes, drugs). 
Keywords: Anti-lice, anti-flea, hair dye 
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Nanoparticles for Cancer Therapy and Diagnostic
LSU A&M
These colloidal gold-silver-gold core shell-shell nanoparticles can be used for cancer therapy and diagnostic. 
The plasmonic nanoparticles are spherical in shape with highly uniform shells. The plasmonic extinction peak 
wavelengths can be controlled over the visible near-infrared regions by varying the thickness of the gold and 
silver shells. The unique spectroscopic properties make the nanoparticles potential candidates for biologically 
relevant applications including photothermal cancer therapy and bio-sensing. To harness the plasmonic en-
hancement, the gold-silver nanoparticles in this technology are size dependent with tunable optical properties 
that have extremely high absorption in the near-infrared optical window. The outer gold shell also allows for 
biological functionalization for cancer targeting technologies. These nanoparticles are non-invasive and have sig-
nificantly less side effects that conventional treatment such as chemotherapy and radiation therapy. The colloidal 
gold-silver-gold nanoparticles have a greater plasmonic enhancement than silica-gold nanoparticles because of 
the metallic core, which may result in a greater amplification in the removal of tumors. 
Keywords: Cancer therapy; cancer diagnostic; nanoparticle; plasmonic nanoparticles; photothermal cancer thera-
py; bio-sensing; adjustable properties

Neuronal Induction Medium for Stem Cell Conversion 
LSU Health Sciences Center – New Orleans
This is a new chemically-based cell culture medium for direct neuronal conversion of fibroblasts, mesenchymal 
and adipose tissue derived stem cells. The technology is based on the observation that docosahexanoic acid 
(DHA) and its related fatty acid eicosapentanoic acid (EPA) influences restoration of neuronal genesis, maturation, 
and functionality after insult by producing the on-demand, stress-responsive and pro-healing molecule neuro-
protectin D1 (NPD1). Investigators formulated a fibroblast neuronal transdifferentiation media with DHA and EPA. 
The media has dramatically increased the transdifferentiation efficiency and accelerated transdifferentiation of 
fibroblasts and stem cells into neuronal cells from three weeks to less than a week. The idea of using transdif-
ferentiation media comprised of small molecule compounds that regulate epigenetic modulation enzymes or 
signaling pathways (“cell therapies”) gained attention in recent years as a way to revolutionize the treatment of 
neurodegenerative diseases. The technology is targeted to provide a safe and robust cellular platform for the 
generation of patient-specific neural cells for biomedical applications.
Keywords: Stem cells, neuronal media, conversion media, neuroprotective

Novel Linkers for Advanced Hybrid Materials to Be Used in Medical Theranostics and Photovoltaics
Xavier University of Louisiana
Nanotechnology offers paths for developing hybrid inorganic/organic materials with applications in medicine, 
energy storage, sensor and solar energy. Semiconductor quantum dots can be used for biomedical imaging and 
photovoltaics; nanoparticulate materials with magnetic core can be used as imaging agents for cell and biomol-
ecule labeling, contrast agents for MRI, or therapies as delivery or hyperthermia agents. A component of hybrid 
materials which helps with its assembling is a linker, an organic molecule with several reactive functionalities 
and tunable geometry. One side of the linker molecule is responsible for binding to inorganic core such as metal, 
metal oxide, metal chalconide or pnictide, usually contains multiple donor atoms such as O, N or S. Another side 
has reactive groups responsible for bioconjugation with targeted ligand, drug or dye molecules. Linkers for pho-
tovoltaic applications also benefit from terminal reactive functionalities and from their structure with delocalized 
pi-system which helps with efficient charge transfer. We developed novel linkers based on 2-hydroxyisophthalic 
acid which demonstrate high affinity to inorganic surfaces, which are easily derivatized and whose structure 
offers excellent linkage with varied components depending on the application.
Keywords: Imaging agents, delivery agents, drug carriers and photovoltaic materials
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Novel Treatment for DNA Repeat Expansion Diseases 
LSU Health Sciences Center – New Orleans
Investigators at LSU Health Sciences Center – New Orleans propose a therapy to treat genetic diseases with 
DNA repeat expansions. These are low incidence genetic diseases and the most likely commercialization strate-
gy will be to obtain Orphan Drug designation. Drugs for rare diseases can secure higher prices due to the limited 
size of the patient population; there are fewer, if any, competitors; and, there is a high level of unmet need. Fol-
lowing identification of a key genetic component in the molecular mechanism underlying repeat expansion, the 
team of scientists developed oligonucleotides to target this component and slow pathogenic repeat expansion. 
Supporting the potential of this technology as an effective therapeutic, DNA repeat expansion was slowed in a 
Friedreich ataxia cell line. 
Keywords: DNA repeat expansion diseases, Orphan diseases, Friedreich ataxia

Nucleotide Construct for Neuroendocrine Tumor Therapy and Diagnostics 
LSU Health Sciences Center – New Orleans
Although normally absent in post-development tissue, INSM1 is highly elevated in neuroendocrine tumors includ-
ing small cell lung carcinoma (SCLC), medullablastoma, pheochromocytoma, neuroblastoma, medullary thyroid 
carcinoma, insulinoma, retinoblastoma, pheochromocytoma, and pituitary tumors. A team of researchers at 
LSU Health Sciences Center – New Orleans has developed a construct with modifications that can be used for 
neuroendocrine tumor therapy or diagnosis. The construct comprises the INSM1 promoter and tumor- specific 
regulatory elements linked to a suicide gene or a reporter gene. The regulatory elements includes the addi-
tion of neuronal restrictive silencer elements (NRSEs) to increase the specificity for expression in neuroendocrine 
tumor cells and an insulator element to decrease the interference of the viral genome on expression from the 
INSM1 promoter. To demonstrate the therapeutic effectiveness of this construct in vivo, an adenoviral vector sys-
tem containing the modified construct linked to a suicide gene was used in a mouse model injected with small 
cell lung carcinoma cell. The ability of adenoviral vectors to infect a wide range of host cells, the ease at which 
these viruses are manipulated, and the minimal risk associate with the use of a tumor-specific replicating form 
of the virus makes these vectors attractive tools for use in neuroendocrine cancer therapy.
Keywords: Neuroendocrine tumors, adenoviral vectors, cancer therapy, neuronal restrictive silencer elements

Peptide Therapy for Diabetic Retinopathy
Xavier University of Louisiana
The incidence of diabetes is predicted to grow worldwide to 429 million by 2030 and diabetic retinopathy (DR) is 
one of the most common vision-blinding complications of diabetes. Xavier University has developed a pharma-
ceutical composition comprising a human apolipoprotein E derived dimer peptide (apoEdp) for the treatment of 
diabetic retinopathy. What makes this invention truly novel is that a therapeutic strategy addressing both neuron 
cell death and blood vessel dysfunction is much needed and represents a departure from current available 
therapies, mostly targeting blood vessel pathology of DR. In the method of treating diabetic retinopathy, this 
peptide can be administered by variety of routes including eye drops, systemic and intra-vitreal (into the vitreous 
humor of eye) without any toxic effect. We documented systemic intravenous injection of this peptide treatment 
inhibits blood vessel pathology and intra-vitreal injection resulted significant reduction in retinal neuron cell death 
in the mouse eye model diabetic retinopathy. Our results suggest this novel therapeutic peptide may be consid-
ered for other retinal neurodegenerative diseases such as glaucoma and age-related macular degeneration, all 
results to neuron cell death and blood vessel pathology in the retina.
Keywords: Diabetic retinopathy, diabetes, retina, intravitreal injection, eye drops
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Small Molecule Oligonucleotide for Glioblastoma 
LSU Health Sciences Center – New Orleans
Glioblastomas are deadly cancers characterized by rapid cell proliferation, high invasiveness, and resistance 
to radio- and chemotherapy. Patients with this aggressive tumor, which accounts for nearly 50% of adult brain 
tumors, have a median survival of about 15 months. The standard treatment for glioblastoma involves invasive 
surgery and radiotherapy, which is often followed by chemotherapy with temolozomide. Aside from being rela-
tively ineffective, this treatment protocol generates high discomfort in patients. Investigators from the LSU Health 
Sciences Center – New Orleans Stanley S. Scott Cancer Center are developing a novel small molecule oligonu-
cleotide for the treatment of glioblastoma. This molecule, comprising an oligonucleotide corresponding to miR-
3189-3p, has been extensively tested using a human model of glioblastoma in vitro in human glioblastoma cells 
and in vivo in a mouse model of human glioblastoma. As an added bonus, the mechanism of action by which 
miR-3189- 39 regulates cell growth and migration has been elucidated. 
Keywords: Glioblastoma, miRNA, precclinical 

Stem Cells for Improved Bone Fusion
LSU A&M
Researchers have developed a new way of enhancing the fusion of bones following a spinal fusion procedure 
using stem cells. Adipose tissue-derived adult stromal (ADAS) cells are administered to the spine after the pro-
cedure, inducing bone formation. With over 75% of Americans dealing with back pain due to bone/spinal con-
ditions at some point in their lifetime, orthopedic surgeons are constantly searching for a solution to large seg-
mental defects in bones that cause back pain. This invention helps solve this issue by the administering of ADAS 
cells in spinal procedures to increase recovery rates and outcomes. ADAS cells can stimulate bone development 
and restore intervertebral discs at various stages of degeneration, and single lots of cells from one donor can be 
transplanted to multiple recipients, greatly reducing costs. The ADAS cells differentiate in vivo into cells that ex-
press at characteristics of a bone cell, allowing the bone being operated on to fuse together quicker and more 
efficiently. ADAS cells can be used during spinal fusion procedures in place of current resources and procedures, 
such as bone grafts, to eliminate unnatural motion between the vertebrae and reduce the pressure on the spinal 
nerve endings. This helps to eliminate frequent complications and limited supply that arise when using bone 
grafts and other methods in these spinal procedures.
Keywords: Orthopedics; fusion; bone-fusion; stem cells; surgery; bone graft; regenerative medicine; bone formation

Suppression of Serum Thyrotropin Via an Orally Available Cholinergic Compound 
University of Louisiana at Lafayette
Researchers at the University of Louisiana at Lafayette have discovered that a treatment regimen involving 
oral-administration of a cholinergic compound results in a dose-dependent suppression of serum thyrotropin in 
adult males. It is well know that thyrotropin levels are depressed with increased dopamine levels in the brain, 
and CDP-choline has been shown to increase dopamine and dopamine receptor density in the CNS. By sup-
pressing thyrotropin levels in the brain to increase dopamine levels, this invention can assist in the treatment of 
depression, as well as symptoms of hyperthyroidism such as chills, depression, sluggishness, or feelings of weak-
ness. This invention is patent-pending.
Keywords: Mood, memory, thyrotropin, choline, thyroid system, cognitive function

Synthetic Herpes Simplex Virus as Cancer Treatment
LSU A&M
A recombinant herpes simplex virus type-1 (HSV-1) has been constructed that carries a deletion of one of the 
two γ134.5 genes and other immediate early genes, which render the virus able to selectively replicate in can-
cer cells but not efficiently replicate in normal cells, and in which specific mutations have been introduced to 
enable the virus to spread among cancer cells by virus-induced fusion. Specifically, syncytial mutations have 
been introduced in the genes coding for glycoprotein B and glycoprotein K of the virus, enabling high replication 
and spread of the virus in cancer cells in the presence of substantially lower amounts of γ134.5 protein, which is 
required for optimum infectious virus produced and virus-induced cell fusion. These altered viruses or the isolat-
ed bacterial chromosomes could be used to treat various cancers including breast, liver, colon, and other tissues. 
The altered virus is able to selectively target cells and efficiently replicate within cancer cells without compro-
mising patient safety. It is easy to administer and produced a better immune response than current treatments. 
Keywords: Herpes; vaccine; cancer; breast cancer; liver cancer; cancer therapy; cancer pharmaceutical
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Therapeutic Methods to Promote Ocular Wound Healing & Resolve Vision-Threatening Ocular Inflammation 
LSU Health Sciences Center – New Orleans
Globally, over 500 million individuals are affected by infection-, inflammation- and vascularization-associated eye 
diseases—the leading causes of blindness and visual morbidity. Researchers at LSU Health Sciences Center – New 
Orleans have established a novel therapeutic, pegylated-ArginaseI (peg-ArgI), that exhibits broad anti-pathogen, 
anti-inflammatory, and anti-neovascularization activities, while simultaneously promoting healing of traumatic 
wounds. No current drug has these combined activities. This therapeutic method may be used to treat an eye 
infected with viral or bacterial pathogens or an eye that was injured. Treatment with peg-ArgI (i) inhibits damag-
ing inflammatory reactions; (ii) inhibits replication of multiple pathogens, including Herpes simplex virus type 1, and 
Adenovirus, which is responsible for “pink-eye” outbreaks; (iii) prevents neovascularization/angiogenesis- pro-
cesses that contribute to numerous ocular diseases and have been a major target for therapeutic development; 
and (iv) promotes closure of ocular wounds. The effectiveness of this agent to treat ocular conditions was tested 
extensively in vivo using both rabbit and mouse eye models. Importantly, the ability of peg-ArgI to suppress 
inflammation- and vascularization-associated processes has applications in many additional non-ocular indica-
tions, where these processes are a major contributor to poor disease outcomes.
Keywords: Ocular diseases, neovascularization, anit-inflammatory

Therapy for Preventing Tumor Development and Metastasis
Tulane University
Breast cancer is the leading cause of morbidity and second-leading cause of death in women. In addition, a 
neurological tumor such as glioblastoma multiforme is even more malignant and the 5-year survival rate of 
patients diagnosed with such a tumor is below 5%. Recent published reports suggest that reciprocal influences 
exist between tumor cells and the tumor microenvironment and that these interactions affect the growth and 
energetics of the tumor. These interactions reveal the contributions of individual cells within a tumor to the over-
all disease. This discovery is a treatment for solid tumors, such as breast cancer and glioblastomas, to suppress 
tumor growth and prevent tumor metastasis. The therapy interferes with tumor communication and its environ-
ment and impacts the formation and development of the tumor microenvironment by silencing genes that have 
been found to promote the development of the tumor microenvironment. There is promising in vitro cell lines 
and in-vivo murine data on this therapy.
Keywords: Breast cancer; tumor

Use of Mir-221 and Mir-222 Lowering Agents to Prevent Cardiovascular Disease in Diabetics
Tulane University
Mortality from cardiovascular diseases (CVD) is two to four times higher in patients with diabetes mellitus. One 
component of the cardiovascular disease, intimal thickening (also known as intimal hyperplasia and neointimal 
formation), is increased in diabetics. Diffuse intimal thickening creates a fertile environment for the initial lipid 
deposition that occurs early in cardiovascular disease and pathological intimal thickening enhances plaque 
stability while also increasing plaque burden as cardiovascular disease progresses. Additionally, increased intimal 
thickening is also a major limiting factor to the efficacy of percutaneous coronary interventions (PCI) as it leads to 
restenosis, the re-sealing of an artery after PCI. Thus, there is a need for methods that prevent the increased inti-
mal thickening in diabetic patients. This technology is based, in part, on the discovery that one aspect of diabetes 
mellitus is an increase in microRNA-221 and microRNA-222 in the arteries. Increases in miR-221/222 lead to accel-
erated intimal thickening and reduce the effectiveness of the standard of care for prevention of cardiovascular 
disease. The discovery is a method of inhibiting the increase in miR-221/222 in the vasculature of diabetic patients 
to prevent accelerated cardiovascular disease.
Keywords: Diabetes; cardiovascular disease
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Automated Adaptive Surgical Headlight With LED Light Source And External Tracking Sensor
LSU Health Sciences Center – New Orleans
An advanced head and neck oncologic surgeon from LSU Health Sciences Center – New Orleans developed a 
novel design for a surgical head light. The head light prototype currently in the proof-of-concept phase is made 
with light-weight materials and comprises a digital camera with focusable lens integrated with a digital control 
unit to track movements of a surgeon’s fingers to enable automatic movement of the LED light to the necessary 
target area of illumination. The innovation meets the unmet requirements of surgeons to avoid shadows from 
surgical lights, lower heat emission, and avoid pathogenic contamination in the process of such adjustments. 
The invention most importantly allows surgeons to a) target illumination of a specific area even in the event that 
a targeted object moves and b) avoid touching the light with hands leading to contamination of the surgical 
gloves on the surgeon’s hands.
Keywords: Surgical head light

Automated Biospy Punch Cutter
Tulane University
Each year, there are five million new cases of skin cancer. These are typically diagnosed by removal of a de-
sired skin sample. This requires a physician to “punch” the sample, raise and separate it from the patient’s skin, 
then send it to the lab. We have created a fully automated biopsy punch device for use in clinical and research 
settings for patients with skin lesions and possible melanomas. Unlike traditional punch biopsy procedures, this 
one-step removal technique is easy, quick, precise, and efficient. The current procedure requires multiple peo-
ple and sterile tools, but our device can be used by a nurse in one step. It includes a reusable, handheld, surgi-
cal-grade plastic body and a one-time-use, attachable blade. 
Keywords: Biopsy; dermatology; skin cancer; melanoma

Device and Method For Monitoring Risk Of Pressure Ulcer Development
Tulane University
Pressure ulcers develop when pressure—especially between bony protrusions on the patient’s body and surfaces 
supporting the body during surgery—precludes normal blood flow. When excessive pressure on tissue occludes a 
capillary’s blood flow, its surrounding cells become hypoxic, which can lead to necrosis and eventually a pres-
sure ulcer. In the surgical setting, there is an unmet need to quantitatively detect pressure on discrete and specifi-
cally-identifiable parts of a patient’s body, while the patient is anesthetized, and automatically notify doctors and 
surgical staff when part of the patient’s body is at risk of developing pressure ulcers. This device monitors the risk 
of pressure ulcer development through pressure sensing pads that are strategically placed under the surgical 
patient at common points of pressure. The pads transmit data to a computer which maps areas of pressure on 
the patient in real time. This allows doctors and surgical staff to make effective use of time taken away from 
surgery to restore blood flow. Remote monitoring of pressure obviates the need to prepare additional padding 
for the patient during surgery by notifying staff when padding or adjusting of the patient’s body is needed. Time 
saved in the operating room also means patients are under anesthesia for less time. 
Keywords: Pressure ulcers; surgery

18



Personalized Bioactive Nasal Stents and Devices
LSU Health Sciences Center at Shreveport
The CDC estimates that >7,000 infants are born annually with orofacial cleft with unilateral clefts the most fre-
quent type of cleft abnormality. Surgical intervention may improve the patient’s facial appearance, breathing 
and speech development. Current postoperative cleft lip nasal stents employ a ‘one-size fits all’ approach, where 
a standard rubber tube retainer is trimmed and used to support the healing nares. This invention uses poly-
mer-based impressions, photogrammetry, three-dimensional (3D) printing, and drug-eluting coatings for patient 
specific bioactive nasal stents. Through our method, 3D spatial computer impression models can be easily ‘re-
flected’, joined and digitally sculpted to generate hollow bilateral supports which can support surgically recon-
structed internal contours and permit airflow. Our technology reproduces a high level of contour accuracy in the 
X, Y, and Z axes and can be rapidly 3D printed. The nasal stents and devices can be printed with a variety of 
materials including elastomeric rubbers, degradable plastics, metals, and ceramics for a diverse set of tunable 
material properties. This approach can be used to generate numerous, on-demand ‘personalized’ patient-surgi-
cal stents and supports (and other medical devices) which can provide improved post-surgical stabilization with 
‘tailored’ anti-inflammatory and anti-microbial drugs or wound healing enhancers.
Keywords: Personalized medicine; antimicrobials; medical devices; cleft rhinoplasty; plastic surgery; oral surgery; 
3D printing; additive manufacturing; infectious disease

Sunscreen Coverage Device
Tulane University
Studies have shown that users chronically under apply sunscreen or fail to reapply as needed throughout a pe-
riod of use. This limits the benefit of the use of sunscreen and can lead to skin diseases and cancers. Thus, there 
is a need for a system that will allow users to monitor the coverage and effectiveness of sunscreens while in 
use. This innovative device solves the problem of monitoring sunscreen coverage in a portable, inexpensive, and 
easy-to-use manner to ensure a desired level of UV protection from an application of sunscreen. The devices 
works on the premise that an application of sunscreen to bare skin will alter its reflectance of UV light, and that 
the difference in reflected UV light intensity can be measured by this device and used to infer the degree of 
protection or lack thereof provide by the sunscreen application.
Keywords: Sunscreen; UV; consumer products

Wireless Implantable Neural Stimulator
LSU A&M
This general purpose neural stimulator uses an AC signal to recreate naturally occurring neural processes. The 
device is scalable, wireless, and passive allowing it to be implanted into the human body and operated without 
invasive physical connections. The device consists of a resonant coupled power system, voltage rectifier and 
passive stimulation circuitry. The stimulation frequency is controlled by an external controller, and the transmission 
frequency is determined by a resonant capacitor attached to an antenna. The stimulator uses an external signal 
controller, allowing for easy upgrades to stimulation control and algorithms. It delivers stimulation without any on 
board power sources, complex processing or memory storage and operates at frequency not blocked by skin, 
unlike similar RF-based devices. The neural stimulator has many applications including nerve cuff electrode, deep 
brain stimulation, pain treatment, and neural prosthesis. 
Keywords: Stimulator; neural stimulator; implantable; wireless; prosthesis; nerve cuff; deep brain stimulation; pain 
treatment
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Palatable Methionine Restricted Diet
Pennington Biomedical Research Center
Pre-clinical work has established that eliminating cysteine and limiting dietary methionine produces a highly ben-
eficial metabolic phenotype. The metabolic responses include reduced adiposity, reduced circulating and tissue 
lipid levels and reduced fasting insulin and blood glucose. More palatable foods and methods for making foods 
for delivering a low methionine diet would benefit cancer patients, patients seeking to improve insulin actions or 
patients with metabolic diseases. Methionine-depleted foods produced by our methods could also treat meta-
bolic disease in companion animals.
Keywords: Methionine restriction, metabolic diseases, companion animals

Water Soluble High Molecular Weight Chitosan Products
LSU AgCenter 
LSU AgCenter scientists have discovered a method to quickly solubilize high molecular weight (HMW) chitosan 
products. These chitosan products can be prepared with various concentrations/viscosities and dried into pow-
ders, allowing a wide range of potential applications. In experiments, chitosan solutions of 789 kDa and 1017 kDa 
were prepared in only 40 minutes and powder forms could be re-dissolved in water in less than 15 minutes. Both 
the initial solution and re-dissolved solution had very high HMW chitosan concentrations of up to 8% for 789 kDa 
chitosan and 4% for 1017 kDa chitosan, respectively. The developed technique provides simple preparation proce-
dure for dissolving the HMW chitosan without any chemical modifications. It eliminates the acid pungent odor of 
the HMW chitosan solution and makes it more biocompatible. Also, the fast dissolving and re-dissolving time for 
the freshly prepared HMW chitosan solution or the dried HMW chitosan powder will reduce the cost of produc-
tion. Additionally, much higher concentrations of water soluble HMW chitosan solutions can be obtained using this 
technique.
Keywords: Chitosan, powder, solution, food, molecular, weight 

Composites Made from Sugarcane By-products 
LSU AgCenter
Thermosets are resilient polymeric materials useful in making cell phone cases, sheet molding, and electronic 
components. Traditional thermoset polymers contain petroleum-based compounds that are not biodegradable. 
LSU AgCenter scientists have discovered a new method of producing tough and flexible thermoset polymers 
from sugarcane bagasse. The degradation temperature of the LSU AgCenter prototype materials manufactured 
in initial embodiments was between 250°C and 310°C with compressive strengths between 1.25 to 1.75 MPa. Even 
with this resilience, the material remains relatively flexible without the need to add plasticizers. These new bio-
polymers may be better for the environment because of potential biodegradability. Biodegradability is critical for 
environmental protection because thermosets cannot be recycled once formed into a particular shape. 
Keywords: Thermoset, polymer, sugarcane, environment, bagasse, biodegradable
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Drought Tolerance Gene SaADF2
LSU AgCenter 
Scientists are working on conferring drought tolerance to new varieties of plants through a gene called SaADF2. 
This can be done through transgenesis, where a gene that codes for a certain trait from one type of plant is 
moved into a different type of plant. This particular gene was derived from smooth cordgrass due to its high 
tolerance to both drought and salinity. The goal is to develop new varieties of rice and corn that can survive 
harsh environmental conditions. Data from studies performed under controlled conditions showed survival of rice 
plants containing the SaADF2 transgene for prolonged periods with no water supply and higher water absorp-
tion under salt stress for plants. Increasing resistance will allow plants to thrive during natural events, such as 
droughts, and in inhospitable environments like salt-heavy soils.
Keywords: Genetic, gene, grass, water, salinity, environment, rice, corn, plant

Phosphate-removing Biochar Composition
LSU AgCenter 
LSU AgCenter scientists have developed a magnetic, porous biochar composition that contains magnesium oxide 
(MgO) particles that can effectively remove phosphates from liquids. The phosphate can easily be collected 
through the biochar’s magnetic feature for reuse as a phosphate fertilizer. This results in a recyclable treatment 
system that produces no waste and cleans the environment. In a successful prototype demonstration, Louisiana 
trash biomass from sugarcane was impregnated with a solution of ferrous chloride and magnesium chloride, 
and then pyrolyzed at 550°C. The resulting particles efficiently absorbed phosphate from aqueous solution (a 
maximum phosphate sorption of 121.25 mg P/g), and were then successfully used as a phosphate-providing fer-
tilizer that enhanced plant growth in ryegrass.
Keywords: Magnetic, magnesium, oxide, phosphate, biomass, biochar, plant, fertilizer

Recycled Infill Material for Artificial Turfgrass
LSU AgCenter 
Artificial turfgrass is a synthetic, grass-like cover that replicates some features of natural grass. It contains infill, a 
material used in the backing systems of artificial grass that resembles the earthen material like dark soil beneath 
the grass. LSU AgCenter scientists have developed a new infill material. It is made from a low-cost recycled 
material blend that reduces potential infill side effects, is better for the environment, and still looks great for rec-
reational or sports use. The infill granules are contained in a recycled thermoplastic polymer matrix comprising 
natural products and biocides to prevent bacterial and insect growth. The granules range from 0.5 mm to 3.4 
mm to prevent respiratory hazards from inhaling small particulate. Finally, using a thermoplastic polymer matrix, 
instead of a thermoplastic elastomer, offers cost savings.  
Keywords: Turf, grass, sports, polymer, infill, recycle 

Self-Powered Lights for Cultures
LSU A&M
This is a self-powered lighting system for culturing photosynthetic aquatic organisms such as microalgae, cy-
anobacteria, diatoms, and filamentous algae. The lights have a neutral buoyancy and move with the culture 
water, providing a light source for virtually any depth of culture. This is a major improvement over sunlight or 
lamps, which reduce the possible depth of culture tanks due to limited light penetration. This system consists of 
a waterproof case housing individual LEDs powered by a mechanism that harvests energy produced from the 
turbulence required to maintain the cultures in suspension. Such mechanisms include a piezoelectric or electro-
magnetic scavenging device. The LEDs can be fine-tuned to deliver light in only the wavelengths needed by the 
target species, thereby reducing wasted energy. Manipulation of wavelengths can be used to increase growth 
rates, increase chlorophyll content, or control pigment and lipid concentration produced by photosynthetic 
cultures. This provides cost savings by harvesting the energy from existing culture movement, unlike externally 
powered artificial lighting systems that account for up to 50% of total production costs. This self-powered light 
source allows for an unlimited culture depth, permitting larger cultures without increasing horizontal area. The 
lights’ wavelengths can also be manipulated for more specific control over yield and biomass composition.
Keywords: Self-powered; lighting; photosynthetic culture; LED; algae; microalgae; algae cultivation 
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Composite Electrodes for Automotive Exhaust Gas Sensors
Louisiana Tech University 
Sensors composed of composite electrode materials were fabricated for automotive exhaust gas monitoring of 
nitric oxides (NOx) and regulating diesel engine operation. Advantages include: sensor sensitivity (the composite 
sensing electrodes enable sensors to detect toxic NOx emissions at the single ppm level, an order of magnitude 
lower than currently available commercial sensors); sensor selectivity (these sensors are highly selective to NOx 
and demonstrate low cross-sensitivity to other exhaust gases, such as oxygen, water, carbon dioxides, and hy-
drocarbons, contributing to sensor accuracy); low cost (the primary composite materials are from abundant nat-
ural resources, making them readily available and substantially lower in cost than platinum electrodes that are 
widely used in commercial exhaust gas sensors); and manufacturing feasibility (these electrodes are compatible 
with high temperature manufacturing processing procedures used to fabricate automotive exhaust gas sensors). 
Composite electrodes are beneficial for electrochemical devices and combustion control applications in various 
industries. The present composite electrodes are most appropriate for automotive exhaust gas sensors, and may 
also be useful in solid oxide fuel cell power applications. 
Keywords: Nitric oxide sensor, diesel engine

Improved Method for Synthesizing Zeolite Catalyst 
Louisiana Tech University 
Zeolites are crystalline aluminosilicates widely used as heterogeneous catalyst in a variety of chemical processes 
including biomass conversion and cracking oil. Compared with conventional synthesis routes, this new solid crys-
tallization approach simplifies zeolite production, lowers the cost, and avoids toxic liquid waste, which may great-
ly benefit many energy applications. The resulting mesoporous zeolites show excellent hydrothermal stability and 
superior catalytic performance in reactions like Friedel-Crafts alkylations, lignin depolymerization in supercritical 
ethanol, and deep hydrogenation of naphthalene, all involve bulky aromatic molecules. 
Keywords: Zeolite, catalyst 

Novel Linkers for Advanced Hybrid Materials to Be Used in Medical Theranostics and Photovoltaics
Xavier University of Louisiana
Nanotechnology offers paths for developing hybrid inorganic/organic materials with applications in medicine, 
energy storage, sensor and solar energy. Semiconductor quantum dots can be used for biomedical imaging and 
photovoltaics; nanoparticulate materials with magnetic core can be used as imaging agents for cell and biomol-
ecule labeling, contrast agents for MRI, or therapies as delivery or hyperthermia agents. A component of hybrid 
materials which helps with its assembling is a linker, an organic molecule with several reactive functionalities 
and tunable geometry. One side of the linker molecule is responsible for binding to inorganic core such as metal, 
metal oxide, metal chalconide or pnictide, usually contains multiple donor atoms such as O, N or S. Another side 
has reactive groups responsible for bioconjugation with targeted ligand, drug or dye molecules. Linkers for pho-
tovoltaic applications also benefit from terminal reactive functionalities and from their structure with delocalized 
pi-system which helps with efficient charge transfer. We developed novel linkers based on 2-hydroxyisophthalic 
acid which demonstrate high affinity to inorganic surfaces, which are easily derivatized and whose structure 
offers excellent linkage with varied components depending on the application.
Keywords: Imaging agent, drug carrier, targeted delivery, photovoltaics
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Biomolecule Construction Software Using 3D Epitope Prediction 
Tulane University
The sites of helper T-cell recognition, the dominant epitopes, are targets for vaccine design; and the correspond-
ing T cells may provide markers for monitoring infection and immunity. However, T-cell epitopes are difficult to 
identify and predict. By modeling the three-dimensional (3D) structure of a target protein, one can partially de-
termine which epitopes are dominant. Our software tool can be used to construct new biomolecules, including 
peptides, which may be used in diagnosing, preventing, and treating diseases, disorders, and infections relating 
to T-cell response. 
Keywords: Drug design; software; vaccines; HIV; T cells; epitope prediction

Ontology for Health-Related, Multi-Purpose Data Warehouses
Pennington Biomedical Research Center
This invention is a particular method for creating and maintaining health-related data warehouses. The method is 
a novel approach to (a) data warehouse structure, (b) data cleaning and (c) data ontology. This technology is both 
inexpensive to implement and maintain, and is very flexible to support many different uses and types of users.
Keywords: Data warehouse, data ontology

Low Power Adaptive System for Early Prediction of Epilepsy Seizures
University of Louisiana at Lafayette
Epilepsy is a group of neurological diseases characterized by epileptic seizures. It affects millions worldwide, 
with 80% of cases occurring in developing countries. This can result in accidents and sudden, unexpected death. 
Seizures can happen undetectably in newborns, comatose, or motor impaired patients, especially because many 
medical personnel are not qualified for EEG signal analysis. Thus, a portable automated detection and monitoring 
solution is in high demand. To meet this need, researchers at UL Lafayette have developed a system of wireless 
wearables, adaptive for early prediction of epilepsy seizures that works via noninvasive wireless technology 
paired with an external control device (e.g., a doctors’ smartphone), with a higher than standard accuracy (71%) 
and prediction time (14.6 sec) using artificial immunity system based detector. This patent-pending invention can 
save a life by helping to prevent a seizure’s fatal consequences. 
Keywords: Seizure prediction, EEG VLSI, mobile medical monitoring, epilepsy detection

Method and System for Comparing Protein 3D Structures
University of Louisiana at Lafayette
An important step towards understanding protein functions involves making structure comparisons of a protein 
under study with proteins stored in a database of known protein structures. Despite active research and the 
availability of a growing number of methods, there is no widely accepted 3D structural alignment method for 
proteins. In response, researcher at the University of Louisiana at Lafayette have developed a protein alignment 
system by converting 3D structure information into geometric information. The 3D modeling is used to compare 
the structures across proteins using triangular spatial relationship (TSR). This method exhibits superior perfor-
mance over other currently available methods and is adaptable to define and compare 3D structures of pep-
tides and other polymers. This is patent-pending.
Keywords: Protein, peptides, structure comparison, polymers

SmartMoms
Pennington Biomedical Research Center
A smartphone-based application designed specifically to deliver lifestyle interventions for weight management 
to pregnant women. This app compiles data from participants to determine adherence to a predetermined ges-
tational weight gain plan. Incoming data are reviewed by clinicians, who then send personalized treatment rec-
ommendations to the patient via the smartphone (automated feedback is also provided based on these data).
Keywords: Gestational weight gain, weight management
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