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Foreword

In 2019, CBBR entered its 8™ year of existence. Since
its inauguration in 2011 in presence of Prof Konrad
Morgan, VC of the University at that time and with
Prof Dhanjay Jhurry leading, the center has
demonstrated sustained progress. CBBR benefitted
from funding of the National Research Programme,
MRC to build-up its research infrastructure. It has
now reached a mature stage of its development
where it attracts funding from other sources to drive
its research and innovation thrusts.

At inception, CBBR consisted of two units the
Biomaterials & Drug Delivery Unit and the
Biopharmaceuticals Unit.

In 2017, the Biomaterials & Drug Delivery Unit
further evolved into Biomaterials, Drug Delivery &
Nanotechnology Unit incorporating the UoM Pole of
Innovation for Health. The latter expanded its
human, research and innovation capacity with new
partnerships created with UoM PRE Computational
Biology, Mauritius Oceanography Institute, CYROI
(La Réunion), Zhejiang Sci-Tech Univ. (PR China) and
Edith Cowan Univ. (Australia). It has built a bridge
linking experimental and data scientists to clinicians.

The Unit is involved in research in two main NCDs
cancer and diabetes. It has a track record in using
biomaterials and scaffolds for human tissue
regeneration which have entered pre-clinical trial in
2018.

CBBR continues its adventure towards excellence,
forging new partnerships and promoting the
University of Mauritius values, ‘Scientia Salus
Patriae’.

Dr Archana Bhaw-Luximon
Biomaterials, Drug Delivery & Nanotech Unit,
UoM Pole of Innovation for Health, CBBR
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Research & Innovation Highlight
Biomaterials from Mauritius — sugar-cane bagasse
PhD thesis - Ms Honita Ramphul (Mauritius Research Council funded)

Sugar-cane

The elaboration of bio-composites materials for tissue-
engineering applications’

Supervisors: Dr Archana Bhaw-Luximon & Prof Dhanjay Jhurry

The Biomaterials, Drug Delivery & Nanotechnology Unit (BDDN
Unit) utilizes biomaterials from land and marine resources for the
fabrication of scaffolds. The latter are assessed for their potential in
accelerating the regeneration of tissue after a wound.

One of the most valuable land biomass in Mauritius is bagasse
produced after extraction of sugar from the sugar-cane plant. In
2017, 194 000 tons of bagasse were produced and used to generate
electricity. This research work is focused on the extraction of
cellulose from bagasse and nanosilica from bagasse ash for the
engineering of nanoscaffolds for tissue regeneration.

Bagasse was obtained from various sugar factories and it was found
that their average cellulose content was approximately 40%.

The extracted cellulose has been blended with biomedical polymers
poly-L-lactide and polydioxanone to improve their properties. The
blends were transformed into nanofibers through the
electrospinning process. Nanofibers of diameters 200- 800 nm were
generated and their mechanical performance assessed before in
vitro biocompatibility testing using skin cells (fibroblasts and
keratinocytes). These mats were then implanted in rat models for 2
and 4 weeks to evaluate their in vivo biocompatibility.

The encouraging results obtained during the in vivo trials, now
paves the way towards advanced in vivo testing.

Ms Ramphul is submitting her PhD thesis mid-April 2019.




New Perspectives Research: Biomaterials for Tissue Regeneration

“Aloe” is an umbrella term encompassing 212
species out of which 145 are from Madagascar, one
each from Pemba, Mayotte, Aldabra, Réunion and
Rodrigues. Indigenous species of Aloes namely
“Aloe tormentorii” and “Aloe purpurea Lam.” have
not been investigated in terms of their
morphological features, phytochemical properties
and bioactivities until 2010. Since then, no research
study has been conducted on endemic Aloes.

During the past 10 years, CBBR has a proven track
record of international publications on the
extraction of biopolymers from locally available
marine and land resources for use as value added
additives to promote tissue regeneration. Indeed,
researchers at CBBR have successfully extracted
bioactive components/polysaccharides from
inexpensive raw materials such as bagasse, and
seaweeds.

Dr Nowsheen Goonoo

As a continuation of our prior efforts, in 2015 we
started exploring the bioactive polysaccharide
Acemannan from indigenous Aloe gels for the first
time and characterized the latter in depth using a
range of techniques including high resolution
nuclear magnetic resonance (600 MHz NMR). We
also demonstrated through in vitro and in vivo
(implantation into Wistar rats) studies that
Acemannan can be used as a potent additive in
scaffolds (polymeric support used to grow cells) to
reduce inflammation in macrophages (cells of the
immune system), enhance fibroblast (skin cells)
proliferation in skin regeneration, and improve pre-
osteoblasts (bone cells) attachment and
differentiation in bone repair. More importantly,
the use of Acemannan as additive in scaffolds led to
increased production of hydroxyapatite (HA)
deposits, which is responsible for bone strength.
Moreover, in contrast to micron-sized spherical HA
particles formed using conventional additives such
as poly(hydroxybutyrate-co-valerate) (PHBV),
Acemannan induced the formation of nanosized
‘rod-like’ shaped HA particles which prevented
obstruction of scaffold pores thereby ensuring cell
infiltration.

Regeneration

Goonoo, N., Fahmi, A. W., Jonas, U., Gimie, F., Ait-Arsa, |., Benard, S., Schénherr, H., Bhaw-Luximon, A. ACS Appl.
Mater. Interfaces, 2019, DOI: 10.1021/acsami.8b19929 (IF 8.097)
(UoM, EU and Mauritius Research Council funded)




Emerging Industries - Nanotechnology Industry in Mauritius
Nanotechnology is a research and innovation intensive field. And just as breakthroughs in chemistry
revolutionized the 20 century, nanotechnology is doing the same in the 215t century. The deployment of
nanotechnology-related applications has basic requirements at different levels namely:

e trained human capacity,

e proper R & D infrastructure,

e policies,

e global network of experts, and

e business opportunities.
For the developing world, prioritization of its applications is required with the identification of areas
where they will have the most impacts and sustained use.
Mauritius
The Government of Mauritius has identified nanotechnology as a potential niche area for economic
growth and emerging area with concrete opportunities for society and industry. It may have a leverage
effect on the country’s R&D because it pools together researchers from biotechnology, biomedical
engineering, bioinformatics, biomaterials, chemistry, medicine and pharmaceutics. The Ministry of
Technology, Communication and Innovation initiated discussions on the applications of nanotechnology
and the development of a Nanotechnology Industry in Mauritius in collaboration with CBBR/UoM. CBBR
is the national focal point for EU funded Nanotechnology project and this project is under UoM. The
project will be deployed at national level in 2020.
A concept paper has been submitted in January 2019 to the Expert Group Meeting on “Exploring an
African Nanotechnology Future: Capacity, Policies and Regulation’, United Nations Economic
Commission for Africa by CBBR in collaboration with UoM.

Some Opportunities for industries - Consumer goods

e Surfaces, coating, textiles, cosmetics, sports, nanopaint

NON-TEXTILE MARKETS

Nano-coating applications ranging from anti-bacterial, to magnetic coating, electric conductive coating and super-
hydrophobic coating. (http://www.nano-textile.com/)

e Health
Developing nano-based products for pharmaceutical and life science industries.
e.g. https://starpharma.com/

e Cosmetics
Nanotechnology in cosmetics is incorporation of nanoparticles mostly titanium dioxide and zinc oxide into
the products. These nanoparticles less than 100 nm enhance the properties of the products. Liposomes,
nanocapsules, and nanoemulsions are used for delivering functional ingredients to the target.
Dr Archana Bhaw-Luximon




Highlights — BDDN Unit & UoM Pole of Innovation for Health, Partners

@ w T Le Groupement d’Intérét Public « Cyclotron Réunion Océan Indien » a été
@ créé par I'Université de La Réunion et le Centre Hospitalier Universitaire de
B ehiciche s2rité BicAnhotion La Réunion. Le CYROI est situé a Saint-Denis, sur le site de la Technopole.

La recherche:

v" Le GIP CYROI dispose d’unités internes de recherche et innovation: RIPA (Radiochimie et Imagerie du Petit
Animal), BIO’R (Microbiologie-toxicologie), UA (chimie analytique, RMN), Animalerie de recherche. Ces
unités sont soit partenaires de recherche soit prestataires de service en RDI pour des équipes publiques
ou privées.

RIPA est une unité qui vise a produire des radios traceurs originaux permettant d’imager par tomographie par

émission de positons des pathologies humaines non imagées a ce jour. Cela passe par le développement de

recherche préclinique sur des modéles animaux de pathologies humaines, en lien avec I'unité Animalerie de
recherche.

v"  La plate-forme CYROI accueille des équipes qui développent la recherche dans trois domaines spécifiques:
Les maladies infectieuses émergentes: a la suite de la crise du chikungunya, et dans un contexte de
développement de nouvelles maladies issues des changements climatiques et environnementaux. A ce
titre, CYROI héberge:

(i) I’'Unité Mixte de Recherche INSERM/IRD/CNRS/Université de La Réunion - PIMIT : Processus
Infectieux en Milieu Insulaire Tropical.
(ii) Une équipe de 'UMR CIRAD Université de Montpellier — ASTRE : animal santé territoire risque
et écosystéme
(iii) Une unité de I'UMR IRD de Montpellier - MIVEGEC : Maladies Infectieuses et Vecteurs :
Ecologie, Génétique, Evolution et Controle
Les maladies métaboliques chroniques: afin de répondre a un taux de prévalence du diabete trois fois
supérieur a La Réunion par rapport a la moyenne nationale, CYROI accueille 'Unité Mixte de Recherche
INSERM/université de La Réunion- DETROI : Diabéte athErotrombose Thérapie Réunion Océan Indien.
La valorisation de la biodiversité terrestre et marine: dans un contexte de hot-spot de la biodiversité,
CYROI accueille deux équipes: I’association pour les plantes aromatiques et médicinales de I'outre-mer —
Réunion (APLAMEDOM) réunit tisaneurs, planteurs, scientifiques et pharmaciens et Nexa, intervient dans
le domaine des micro-organismes marins. Les équipes Bio’R et UA interviennent également dans cet axe.

Le soutien a I'innovation: L’accueil en pépiniéres de jeunes entreprises innovantes en biotechnologies. Ce
dispositif prévu pour un volume de trois start-up a connu un succes important, puisqu’en 2015 le taux
d’occupation est de 300 % avec neufs entreprises hébergées. Cette unité du CYROI a obtenu la norme qualité
AFNOR.
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UoM PRE Computational Biology and Bioinformatics

The PRE “Computational Biology and Bioinformatics” consists of members from various disciplines
namely Computer Science, Bioinformatics and Biotechnology and aims at developing and applying
computational methods to analyze large collections of biological data, such as genomic sequences, to
make new discovery towards the advancement of biology. Members of the group are working on
various internal, local and international projects involving Cancer Genomics, Pipelines & Workflows,
Machine Learning, Predictive Modeling, Algorithms Development, Pan-genomes, Data Mining &
Structural Bioinformatics, and Molecular Biology.

In September 2017, this PRE (as part of a consortium led by Prof. Nicola Mulder of UCT) has secured
funding for five years (2017-2022), (USD 203,130) for the project H3ABioNet: informatics solutions for
H3Africa. The H3ABioNet (https.//www.h3abionet.org/) was established to develop bioinformatics
capacity in Africa and specifically to enable genomics data analysis by researchers from H3Africa
(Human Health & Heredity in Africa). H3Africa (https://h3africa.org/) has three interrelated,
interdependent objectives, to: (i) support human genomics and genetics research (ii) expand expertise
and experience in genomics-based biomedical research and environmental epidemiology in Africa and
(iii) improve infrastructure including bioinformatics & biorepository capacity needed to support
genomics-based and environmental research and associated data and sample sharing.

The 1st round of H3ABioNet (2012-2017) concentrated on setting up a Pan African Bioinformatics
Infrastructure, through capacity building in the area of bioinformatics and establishing the necessary
computing infrastructure for conducting genomics data analysis. The 2nd round (2017-2022) is
building on the achievements of 1st round to continue to develop innovative bioinformatics
infrastructure for H3Africa to provide for the basic informatics needs of the consortium, and enable &
drive cutting edge research to make African science internationally competitive.

Computational Analysis of cancer causing genes
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Dr Shakuntala Baichoo



https://www.h3abionet.org/
https://www.google.mu/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjzvre6zojhAhUSWhoKHcURCzEQFjAAegQIBRAC&url=https%3A%2F%2Fh3africa.org%2F&usg=AOvVaw0RDYkojvtPlZzG2cv1xObp

Edith Cowan University, Australia

Prof Melanie Ziman is from the School of
Medical and Health Sciences, her areas of
expertise include Melanoma and Huntington's
disease. Mel is head of the ECU Melanoma
Research Group. She is world renowned for the
use of circulating cancer cell DNA as liquid
biopsy.

She was appointed Visiting Prof in June 2018 to
CBBR. This has led into the mounting of a
fruitful collaboration with a UoM/ECU joint
MPhil/PhD (Mr Ajmal Boodhun) which is co-
funded by ECU and the Mauritius Research
Council.

This thesis is looking into the use of
nanoscaffolds for cancer drug delivery and
tissue regeneration.

Dr Archana Bhaw-Luximon visited ECU in
December 2018 where she gave a number of
talks.

Prof Ziman and Dr Elin Gray are collaborating
with the Unit through the study of circulating
tumor cells (CTCs) behavior on 3 D scaffolds.
Cell lines have been sent to Mauritius from
Australia in January 2019 to establish culture
conditions for CTC growth.

The cells have been successfully grown in our
Bio Lab and will now be transferred to 3D
scaffolds.

The study of CTCs is crucial to predict their
behavior and eventual response to therapy.

University of Siegen, Germany

Prof Holger Schénherr is the Dean, School of
Science and Technology and Cluster Leader
Chemical Biosciences, Research Center of
Micro and Nanochemistry and Engineering

(Cu).

This long standing and fruitful collaboration
began in 2015.

A number of joint publications and exchange
of students have resulted from this close
collaboration.

Prof Schénherr is presently Associate
supervisor for the MPhil/PhD thesis of Ms
Koushanee Madub.

He is also an investigator on one of our
Tertiary Education Commision funded grant.

We collaborate on the advanced
characterization of scaffolds and scaffold
engineering.




Upcoming — Zhejiang Sci-Tech University (ZSTU), PR China

In order to strengthen the friendly and mutually beneficial cooperation between
China and Mauritius, a joint R & D collaboration to consolidate the field of
Biomaterials and Tissue Engineering at UoM and ZSTU has been signed in 2018
by the VC of UoM and President of ZSTU. This collaboration also aims at
exploring potential commercialization of scaffolds.

The Biomaterials, Drug Delivery and Nanotechnology Unit (BDDN) conducts
research in that field and is the partner on the UoM side.

The ZSTU-UoM Joint Research Center for Biomaterials and Tissue Engineering
(ZURC) has been set up and is co-hosted. The Chinese government through the
Zhejiang province is funding the joint collaboration to the tune of 5 M RMB. The
two Industry partners of the collaboration are Singclean and Regenovo.

Assoc Prof Archana Bhaw-Luximon has been appointed as Visiting Professor to
ZSTU for the period 2018-2021. She gave an invited lecture at ZSTU in October
2018. Dr Goonoo and she met with Industry partners, researchers and the
President of ZSTU. Prof Xiangdong Kong leads this collaboration on the Chinese
side.

CBBR will be hosting PhD students from ZSTU in 2019.

From left to right: Prof Xiangdong Kong (ZSTU), Prof Mingen Xu (Regenovo), Assoc Prof Archana Bhaw-Luximon
(CBBR, UoM), Dr Nowsheen Goonoo (CBBR, UoM), Assoc Prof Quan Zhang (ZSTU)
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Outside News - L'Oréal-UNESCO For Women in Science International Awards
Honoring Nanotechnology Research

Since 1998, the L'Oréal Foundation, in partnership with UNESCO, has worked to
improve the representation of women in scientific careers, remaining strong in
our conviction that the world needs science, and science needs women. In its
first 21 years, the For Women in Science programme supported and raised the
profile of 107 laureates and more than 3,000 talented young scientists, both
doctoral and post-doctoral candidates, providing research fellowships, allocated
annually in 117 countries.

In 2018, Dr Mante received a L'Oréal-UNESCO For Women in Science Sub-
Saharan Africa post-doctoral fellowship. Dr Priscilla Mante from Kwame
Nkrumah University of Science and Technology, Ghana is one of 15 International
Rising Talents and the only African who will be recognized. She is also the first
recipient of the L'Oréal-UNESCO For Women in Science International Rising
Talent Award from her institution.

She is currently exploring the anticonvulsant activity of the plant alkaloid
cryptolepine and its solid-lipid nanoparticles in the management of
neurocysticercosis-induced epilepsy. By identifying a way to help cryptolepine
permeate more efficiently into the central nervous system, the risk of convulsion
should be reduced, helping the patient to manage their condition as effectively
as possible.

Helen Da Fonseca, L’Oréal

Funding agency - Pole of Innovation for Health, Mauritius Research Council

Since its inception, CBBR has been funded and supported by the Mauritius
Research Council to develop its research infrastructure and human capacity.
Funding from MRC has been instrumental in the purchase of high-tech
equipment and the operation of our Bio Lab.

Our collaboration with MRC has since 2018 entered a new phase through the
setting-up of the UoM Pole of Innovation for Health. MRC (Rs 8.8 M) is co-
funding this initiative together with our collaborator CYROI (EU funding 500
000 Euros). The overall budget of the Pole is Rs 30 M.

The Pole regroups researchers from CYROI and PRE Computational Biology. It
has built a bridge at UoM between experimental and data scientists.

This collaboration has enabled our nanoscaffolds to reach pre-clinical trials
and modeling phase.

Tertiary Education Commission

The BDDN Unit has benefited from 2 Interdisciplinary/Inter-team grants
from TEC to the tune of Rs 8 M (2018-2022).




Highlights Conferences, Talks and Community Outreach

Conferences
e Dr Archana Bhaw-Luximon gave an invited lecture at NANOSMAT
2018, Cape Town South Africa, 19-23 November 2018 ‘The impact
: of biopolymers in nano-enabled scaffolds on tissue regeneration’
: 9}; Bl e Dr Nowsheen Goonoo gave an oral presentation on “Enhancing the
' L;ﬁéﬁ{fﬁligﬁzs [ 1 physico-chemical and biological performances of synthetic polymers
Bl FRANCOPHONES | via blending with natural polymers”, 14th Zsigmondy Colloquium of
; ' the German Colloid Society, Max Plank Institute for Polymer
Research, Mainz, Germany, March 2018
Professional training
e Ms Itisha Chummun was selected to participate at the ‘Jeunes
Talents Scientifiques’, 1-5 December 2018, Paris, France
e The Pole of Innovation co-organized with Dr Abha Jodheea-Jutton
and Dr Ahinsa Jheelan-Ramchandur a workshop on Clinical Trials — A
focus on participants, University of Mauritius Ebéne Branch
Auditorium, the Core Building, Ebéne, 16 November 2018
Community Outreach
e The BDDN Unit and PRE Computational Biology participated at
Innovtech, SVICC Pailles, August 2018
e Dr Archana Bhaw-Luximon gave a keynote address on the occasion
of the International Year of the Periodic Table at the Rajiv Gandhi
Science Center (RGSC), March 2019
e Dr Nowsheen Goonoo and Ms Itisha Chummun gave a talk as
emerging young scientists at the Queen Elizabeth College, organized
by RGSC, March 2019
e Mr Ajmal Boodhun gave a public talk on cancer prevention to UoM
staff, March 2019
e Dr Abha Jodheea-Jutton and her MPH students gave a series of talks
on cancer prevention targeting trainee teachers at MIE, March-April
2019

Upcoming participation in ACU
Summer School

ACU Summer School, ‘Public Health:
from a small island state to the global
community’ UoM, 14 — 22 July 2019
https://www.acu.ac.uk/events/summ
er-school/acu-summer-school-2019/
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New MPhil/PhD and RAs
BDDN Unit & Pole of Innovation
e Ms Koushanee Madub (MPhil/PhD, TEC funded), Development of 3-D hybrid polymeric scaffolds
with biochemical/mechanical cues for tissue engineering applications
e Mr Ajmal Boodhun (MPhil/PhD, MRC and ECU funded), Development of nano-enabled polymeric
scaffolds for multiple delivery of anti-cancer therapy for local/regional tumor management
e Dr AbhaJodheea-Jutton (MPhil/PhD, TEC, IBL & Acelity (UK) funded), Identification of biomarkers,
prognostic indicators and development of novel interface devices for the clinical use of topical
negative pressure in diabetic wounds.
e  Mr Akash Nundloll (RA, Nanotech, MRC funded) and Ms Lakshmi Sujeeun (RA, Pole of Innovation)

Contract Service — Biomaterials, Drug Delivery & Nanotechnology Unit
Contact: Dr Archana Bhaw-Luximon

Imaging, size determination and elemental
analysis

The Unit houses a Scanning Electron Microscope
equipped with an EDX. This equipment provides
high resolution images of objects down to
nanosize including cells. It can also quantify
elemental content of materials.

Example of services offered to Industry: analysis of
skin, collagen, pollen, hair, plant fibers

Mechanical and thermal testing

The Unit has a Universal Instron Mechanical tester
also equipped for compression testing of
materials. A DSC/TGA is available for thermal
analysis as well as determination of sample purity.

Examples of services offered to Industry: analysis
of fibers.

Bio testing

The BiolLab has 12 cell lines: cancer (breast,
pancreatic, skin, uveal cancer); skin (fibroblast,
keratinocytes, endothelial); bone (pre-osteoblast),
and inflammation (macrophage).

Equipment: microplate reader, low temperature
centrifuge, nitrogen tanks, an ultra-low freezer -
86°C, fluorescence microscope, CO; incubator,
Biosafety cabinet L2.
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Researchers

Admin
&
Support
Staff

BDDN Unit, PRE Computational Biology & CYROI - UoM Pole of Innovation for Health (from left to right)

1%t row: Archana Bhaw-Luximon, Nowsheen Goonoo, Honita Ramphul, Itisha Chummun, Koushanee Madub, Akash
Nundloll, Lakshmi Sujeeun 2" row: Ajmal Boodhun, Abha Jodheea-Jutton, Avin Ramanjooloo, Sébastien Bénard,
Jessica Andries, Imade Ait Arsa, Fanny Gimié 3™ row: Shakuntala Baichoo, Zahra Mungloo-Dilmohamud, Anisah
Wahed Ghoorah, Houriiah Tegally, Administrative & Support Staff: Khajal Beetun Boodnah, Atmarah Dhondoo
Selected Recent Publications

Improved multicellular response, biomimetic mineralization, angiogenesis and reduced foreign body response of
modified polydioxanone scaffolds for skeletal tissue regeneration, Goonoo N, Fahmi A, Jonas U, Gimié F, Ait Arsa |,
Bénard S, Schonherr H, Bhaw-Luximon A, ACS Applied Materials and Interfaces, 11(6):5834-5850, 2019 (IF 8.097)
Modulating matrix-multicellular response using polysucrose-blended with poly-L-lactide or polydioxanone in
electrospun scaffolds for skin tissue regeneration, Chummun I, Bhaw-Luximon A, Jhurry D, Journal of Biomedical
Materials Research Part A, 2018 (IF 3.23)

Developing reproducible bioinformatics analysis workflows for heterogeneous computing environments to support
African genomics, Baichoo Sh, Souilmi Y, Panji S, Botha G, Meintjes A, et al. BMC Bioinformatics,
doi.org/10.1186/s12859-018-2446-1, 2018 (IF 3.1)

Towards unrestricted use of public genomic data, Amann RI, Baichoo Sh, Blencowe BJ, Bork P, Borodovsky M, et al.
Science 25 Jan 2019: 363(6425), 350-352, DOI: 10.1126/science.aaw1280
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