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Organization of research

industry and public institutions

7% & LN & §
Public research 3>\ Scientific é

=  Administrations

Private research
“? Research -« . Enterprises

= QOrganized and financed by the French «/@%16 Q@(@ » Financed by private companies

government and local authorities

Effectif de chercheurs Effectif de chercheurs dans les administrations Effectif de chercheurs en entreprises
333 799 127 857 205 942
personnes (en ETF) personnes (en ETP) personnes (en ETP)
2021 €D 2021
[ France entiére GIEXIED GIEXD

https://publication.enseignementsup- 3 |
recherche.gouv.fr/eesr/FR/T497/les_moyens_humains_de_la_recherche_et_developpement/#ILL_EESR16_R_35_01



Organization of research
R&D industrial unit

Company R&D Director

Assistant to the R&D

Director
R&D Manager Analytical Development
France Manager
Responsable Pharmaceutical Preclinical and Clinical Analytical Development
Développement Development Manager Development Manager Project Manager
pharmaceutique
R&D Project Managers o o Analytlcsal el?:tia;l?sl?pment
Formulation Technicians Preclinical and Clinical . p
Study Coordinator Analytical Development

Chargés de projets R&D Interns Technicians
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Organization of research

R&D industrial unit

“Creating the fu_ture of healthcare with new platforms”

Current strength areas

H
Small molecule Vaccines
Effective vaccines,

Xofluza®
rapidly created,

ensitrelvir e .
. administered through a
HIV franchise adety of routes

% Peptide antibody
Peptides allowing Harness the
new mechanisms to specificity and power

of the immune system

be approached
7 $-531011

§-005151

R&D Supervisory
Unit

Healthcare Business
Supervisory Unit

Chief Executive
Officer

Supply Supervisory
Unit

Corporate
Supervisory Unit

Areas to be strengthened in the future

Creating new New modalities to
vaccines and help patients, in CNS
therapeutics and other diseases

$-540956

SDT-001
insomnia app

[ JComprehensive
) care

~ Combining tools
and modalities to

I Drug Delivery

* Bringing new and
existing modality

therapeutics to the sites provide more effective,
and for the durations comprehensive
they are needed solutions for patients

https://www.shionogi.com/global/en/innovation/randd/overview-of-randd/randd-vision-and-strategy.html

Research
Division

Biopharmaceutical
Research Division

Drug Development and
Regulatory Science Division

(@) sHioNoGl

Laboratory for Drug Discovery
and Disease Research

_‘ Laboratory for Medicinal |
Chemistry Research

_J Laboratory for Drug Discovery
and Development

—| API R&D Laboratory

—( Formulation R&D Laboratory |

_’ Intellectual Property
Department

Laboratory for Bio-Drug
Discovery

Laboratory for Bio-Modality
Research

Analysis and Evaluation
Laboratory

— Project Management Department
— Clinical Research Department

—  Medical Science Department

__— Regulatory Affairs Department

Pharmacovigilance

Department

Business Development |
Department

|_’ Investment Strategy |
Department
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Organization of research

Public research in France

Centre National Institut national
de la Recherche de la santé et de
Scientifique la reche_rche

médicale

Institut national de
recherche pour
['agriculture,
['alimentation et
I'environnement <

(9 INSTITUT
PASTEUR

Commissariat a I'Energie
Atomique et aux Energies

Alternatives Centre national

d'études spatiales

Major research organizations
= Multidisciplinary (CNRS)

= Targeted (INSERM, INRAE, INRIA, CEA, CNES)

» Foundations (Institut Pasteur and Institut Curie)

EPST

= Public scientific and technological establishments

= Staff are civil servant

EPIC

=  Public industrial and commercial establishments

= Staff are private-sector employees
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Organization of research

Public research in France

{l INSTITUT
PASTEUR
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Organization of research

Public research in France

[ ]
universite
| PARIS-SACLAY

{9 INSTITUT
PASTEUR
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Organization of research

Public research in France

{9 INSTITUT
PASTEUR

[ ]
universite
| PARIS-SACLAY

. IS0
Neuro @ ﬂ scanR
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Organization of research

Research units

Affiliated with a higher education institution or one or more research organizations

Created by decision of French Ministry of Higher Education and Research (MESR) for 5 years

Unité propre de recherche

= Managed directly by a unique research organization

Unité mixte de recherché (UMR)

= Created through collaboration agreement

Involves higher education and scientific/technological establishments

Based on approved research project

Co-managed by governing authorities (e.g., CNRS, INSERM)

Authorities provide resources (human, material, financial)
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Organization of research

Research units

Team leader

Administrative

Team

Lecturer-
researchers

Researchers
Technical staff

Masters
PhD
Post-docs
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Organization of research

Research units

Camille Galap
President
Université Paris-Saclay

Jacques Maddaluno
Director
Institut de chimie

Chargé-e-s de missions

boratoire Assistante Prévention : Laurence MOINE

et Communication : Anais PITTO-BARRY
Correspondante formation : Catherine CAILLEAU
Relations Internationales : Jean-Philippe MICHEL
Relations Entr. & Valorisation : Elias FATTAL
Développement Soutenable : Hervé HILLAIREAU
Qualité de Vie au Travail : Anais PITTO-BARRY

INSTITUT GALIEN PARIS-SACLAY Directrice : Myriam TAVERNA

UMR 8612

Directeur adjoint : Nicolas TSAPIS Conseil des chefs d’équipe

Administratrice Gestion - Administration Secrétaire de Direction Administrateur SI

Gwénaélle LO BUE (Al) BAPJ Patricia LIVET (T) 90% BAP J Carole CHOQUET (T) 80% BAP J Léon BOUILLET (IE) 50%* BAP E

Maria DA SILVA (T) 50% BAP |
Julie EGUIENTA (T) 50% BAP J :
: Orgamgramme
< CNRS ;
universite Plateformes scientifiques : gggmnépm'saday :

PARIS-SACLAY

Caractérisation de nano-objets Biologie Analytique Biophysique et instrumentation

Julie MOUGIN (IE) - Catherine CAILLEAU (IE) - 90% Lynda BENRABAH (Al) - 90% David CHAPRON (IE) - 50%

N... (AI) Mélanie HERY (Al) - 40%* N... (Al) Safa MOHAMED ISMAIL (Al) - 40%
N... (Al) - 50%
1-2 (3 : 7 4 (5 6 7
MULTIPHASE Physique Pharmaceutique PNAS INPACT Equipe 6 NANOMED
Vincent FAIVRE (PR) Florence AGNELY (PR) Myriam TAVERNA (PR) Elias FATTAL (PR) Gilles PONCHEL (PR) Julien NICOLAS (DR)
Nicolas TSAPIS (DR)
Angelina ANGELOVA (DR) Bertrand FOURNIER (MC) Lynda BENRABAH (Al) - 10% Amélie BOCHOT (PR) Eloisa BERBEL-MANAIA (MC) Nathalie JARROUX (PR)

David CHAPRON (IE) - 50%
Frangois-Xavier LEGRAND (MC)
Ali MAKKY (MC)

Jean-Philippe MICHEL (MC)
N... Al - 50%

Sandrine GEIGER (MC)

Tristan GIRAUD (MC)

Nicolas HUANG (PR}
Ghozléne MEKHLOUFI (MC)
Safa MOHAMED ISMAIL (Al) -

10%

Abdul ISMAIL (CPJ)
Thanh-Duc MAI (MC)
Sameh OBEID (MC)

Claire SMADJA (PR)

Thuy TRAN-MAIGNAN (MC)
N... (Al) - 10%

Frangois FAY (MC)
Mélanie HERY (Al) - 10%*
Hervé HILLAIREAU (PR)
Laurence MOINE (DR)
Juliette VERGNAUD (MC)

Catherine CAILLEAU (IE) - 10%

Sinda LEPETRE (MC)
Julie MOUGIN (IE) - 75%
Simona MURA (PR)
Anais PITTO-BARRY (CR)
Mariana VARNA (MC)
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Organization of research

Research units

The laboratory council

= Advisory body

» Composed of and chaired by the unit Director

= Administrative manager

= Elected representatives from each major category

= At least one representative from each research team

= Consulted on all measures relating to the organization and running of the UMR
= changes to the structure or organization
» the allocation of budgetary resources
= human resources policy

= |ssues relating to safety and working conditions
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Building a bibliography

Essential activities for successful R&D projects

Define project

objectives
Ensure scientific Conduct targeted
and technical bibliographical
monitoring research
Conduct
research and Define resources

development

Communicate
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Building a bibliography STAY

Keep up to date with science and technology PROACTIVE

Tip #1 Read books and specialized journals

Tip #2 Attend scientific conferences, symposiums, and seminars

Tip #3 Interact with suppliers: request documentation, whitepapers, or technical reports

Tip #4 Participate in online forums, or social media groups dedicated to specific scientific topics

15 |



Building a bibliography

Create your bibliography

nsult
e W =1 [ =] Co
databases

ent1 [Compatibility Mode] - Word

= Zoter Add-ins ACROBAT Q Te

Insert Endnote é“\ Style: Insert a citation t... ~ % [_L ) Manage Sou i:j
e S u
Next Footnote ~ [ Insert Bibliography — [[5 Style: APA v l
I Export Ins Insert
Citat L Refresh 2" | Gitation « 8 Bibliography - Caption 23
notes ) ndeley Cite-O-Matic Citations & Bibliography
Inserting citations in to Mendeley is easy. W r I t e
[Eearch by author, titie or year in My Libra
My Library v ﬂGo To Mendeley E Cancel

Use tools for
managing
citations

Build your
personal
bibliography

Mendeley @0t€r‘0
ProQuest
x9 RefWorks

3
°
=
T
=
i
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Communicating scientific results

Communication: WHY

Showcasing Progress

= Inform about the progress of research and development projects

= Communicate breakthroughs and significant scientific discoveries

Recognition and interaction

= Gain recognition from peers and broader audience

= Engage with the scientific community

Patent Tracking

= Ensure protection for valuable intellectual property

Align with the main purpose of scientific research

Contribute to human understanding and progress
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Communicating scientific resulits

Communication: Internal

Oral Written Documents
= Team meetings, discussions, and presentations = Mails, reports, memos, and documentation
within the organization = Ensures information is documented for future
= Facilitates immediate feedback and clarifications reference
= Audience = Audience
= Colleagues = Team members
= Superiors = Managers

=  Subordinates = Stakeholders

18 |



Communicating scientific resulits

Communication: external

Participation in conferences Publications

Oral presentations or posters Articles in peer reviewed journals, patents

= Shares knowledge

= Disseminates information

= Contributes to the knowledge in the field

= Protect unique inventions and innovations

= Audience

= Builds professional connections

= Audience
=  peers
= experts

= professionals

= potential collaborators

researchers
academics
professionals
patent offices

potential investors & collaborators

19 |



Communicating scientific results

Communication: Oral

#CRS2023

e ANNUAL MEETING & EXPOSITION

JULY 24-28, 2023 paris Hotel »
THE FUTURE OF DELIVERY SCIENCE

8:30 AM — 4:00 PM US PST CRS/IPEC Biologics Summit

Moderator: Ron Smith, PhD — Pharmawyze, LLC

ML WEETING
APASITION JuLy24-28,

ot 0 DEAerY ST Speaker: Simon Matoori, PhD — Université de Montreal
Montreal, Canada

Speaker: Nigel Langley

Speaker: Beate Bitiner, PhD — F. Hoffmann - La Roche

Speaker: Marie Printz (she/her/hers) — Halozyme, Inc.

Speaker: Deborah Bitterfield, PhD (she/her/hers) — Lindy Biosciences
Speaker: Patrick Doyle, PhD (he/him/his) — MIT

Speaker: Rick Fitch, PhD (he/him/his) — Xeris Pharmaceuticals, Inc.

Speaker: Ryan Nolan, PhD — Halozyme Therapeutics

Speaker: Manuel Sanchez-Felix, PhD — Novartis Institutes for BioMedical Research

Speaker: Hao Lou, PhD (he/him/his) — UNIVERSITY OF KANSAS
__________________________________________________________________________|
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Communicating scientific results

Communication: Oral

#CRS2023

e ANNUAL MEETING & EXPOSITION

JULY 24-28, 2023 paris Hotel »
THE FUTURE OF DELIVERY SCIENCE

8:30 AM — 4:00 PM US PST CRS/IPEC Biologics Summit

Moderator: Ron Smith, PhD — Pharmawyze, LLC

ML WEETING
APASITION JuLy24-28,

ot 0 DEAerY ST Speaker: Simon Matoori, PhD — Université de Montreal
Montreal, Canada

Speaker: Nigel Langley

Speaker: Beate Bitiner, PhD — F. Hoffmann - La Roche

Speaker: Marie Printz (she/her/hers) — Halozyme, Inc.

Speaker: Deborah Bitterfield, PhD (she/her/hers) — Lindy Biosciences
Speaker: Patrick Doyle, PhD (he/him/his) — MIT

Speaker: Rick Fitch, PhD (he/him/his) — Xeris Pharmaceuticals, Inc.

Speaker: Ryan Nolan, PhD — Halozyme Therapeutics
Speaker: Manuel Sanchez-Felix, PhD — Novartis Institutes for BioMedical Research
Speaker: Hao Lou, PhD (he/him/his) — UNIVERSITY OF KANSAS

10 — 15 minutes
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Communicating scientific results

Communication: Oral

Conclusions
* State what has been demonstrated
* Summarize the key takeaways

Results

* Present compelling results

* Convey the main points concisely

* Be sure data and findings are presented comprehensibly

Aim of the Work

« Emphasize why your work matters

« Convince the audience of the significance of the research
« Keep it concise (1 minute) and clear

Introduction

» Set the context of the work, especially for non-specialists.
» Capture the audience attention

* Keep it simple
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Communicating scientific results

Communication: poster

 SPRING 2023

Crossroads of Chemistr,

e

) \ 3
|
'\ |

2014 conference of the American Geophysical Union (AGU)
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Communicating scientific resulits

Communication: poster

Succinctly summarize research findings

Visual elements enhance understanding Attract attention

Interactive Engagement

Benefits

Communicates complex ideas effectively
Encourages collaboration and networking
Enables immediate feedback and peer review

Offers researchers the opportunity to present their work

Impact

Enhances the visibility of research
Facilitates knowledge exchange
Promotes interdisciplinary learning

Enhances the for participant conference experience
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ommunicating scientific results

Communication: poster

-
i . ) Gemcitabine lipid prodrug nanoparticles: switching the lipid moiety and changing the R
Polyisoprenoyl gemcitabine nanoparticles for cancer therapy fate in the bloodstream

Simona Mura, Andrei Maksimenko, Julie Mougin, Eric Sliwinski, Elise Lepeltier, Claudie Bourgaux, Sinda Eleonore Coppens?, Didier Desmagle!, Timothée Naret?, Sébastien Garcia Argote?, Sophie Feuillastre?, Gregory Pieters?,
Lepétre, Fatima Zouhiri, Didier Desmaéle, Patrick Couvreur Catherine Cailleau?, Jean Louis Paul®#, Jean Philippe Michel!, Magali Noiray?, Patrick Couvreur?, Simona Mura! d]

“Université Paris-Saclay, CNRS, Institut Galien Paris-Saclay, Orsay, France; “Université Paris-Saclay, CEA, INRAE, DMTS, SCBM, Gif-sur-Yvette, France
3AP HP, Hopital Européen Georges Pompidou, Service de Biochimie, Paris, France; “Université Paris Saclay, Lip{Sys)2, Orsay, France

o

Conjugation of the anticancer drug gemcitabine (Gem) to squalene (SQ), a natural
lipid precursor of the cholesterol’s biosynthesis results in an amphiphilic conjugate Low Density
able to self-assemble in form of nanoparticies (NPs).(1,2) These bioconjugates were Lipoprateins (04

_/
R

Introduction found to be capable to spontaneously interact and then be transported by Healthy
Squalens  cholesterol-rich plasma lipoproteins (LPs) i the blood circulation. [3] o« cell
‘Amang the varlous materials suitable for drug delivery purposes, natural mnmms N % .
show a wide range of physico-chamical rties which maks them extrem ' PP P P ; N
ge of physi prop: / v Y Lipoproteins .\.(-’ y
Freiowsh, king wivastage of the remarkable drnnmlﬂl\r fokded gonbrmation of ' J
c
squinels H O Trighycerides  Esterified cholesterol e
drug_molecules in order to create mm-lugms which can srlfaiwlr\hle K - h
ater. Proof of 50 called
been provided using the gemcitabine a3 & model anticancer drug."| Noteworthy is o Gemdtabine SpontaneousInteraction :
gemcitabine-squalene nanoparticles (2a] exhibited impressively greater anticancer s Aooprotei o daassembiy L0L receptors
activity than free gemcitabine against either salid subcutanaously grafted tumors or
aggressive metastatic leukemia, I This interaction allows an indirect transport of the drug to high LP-accumulating.
Merein e . . st Jove investigoted whether th Intravenous (iv) & e dtetere R cancer cells improving its therapeutic efficacy and specificity compared to the:
erein, keeping the gemeitabine a3  model drug, we have investigsted whether this administration ree cholesteral pholipids ree drug. (2] which does not interact with L [4
approach could be enlarged to ather terpenes. acids (3a-g) with gemcitabine (1) i Il L el “ }
whe fomghonghod oA - 7
ous strateny was fo suplors the influence of the terpens leagth on the | | Would conjugation of the drug with cholesterol, one of the major lipids transported by LPs, also promote a similar interaction?
il ability of the resulting form -
the vitro and. activity. N N
r +Iu administration and blood collection after 5°
CholGem nanoparticles In vivo plasma distribution
o [ e aticay] R v Fracio sl o Nt dns -
| LSS e rrm—— Cholesterol (Chol) ultracentrifugation.
s . fL: Conpte dhummner | o porenuial OUEo3dig | | - .8QGemNPs <~ 'W-ChoiGem NP - Cholostarol
- O OL Pl N - n
_[ w " SQGem 8247 0114003 2047 407 (VoL ioe]
i ion and izati w CholGem 57215 009:002 2127 389 =% ¢
s — = g - saGem follows
4 formed v modium 3 o | endogenous cholesterol
[ and i bLs and eryogenic electron Nanoprecipitotion « Colloidal stability at room temperature g | andalbumin profie
microscopy (Cryo-TEM). 3 e s
RS pursss— o * CryoTEM S B < abumll\ and Lp-deficient
Soconjugae c dmeter  Distibution  Looding . o ” .
T - B e ] . j4= i "3 §
= . % o | i
x 2 12 ans 96 E 1 CholGem NPs Time () )
24 3 230 ams 0 3 — -
: 2w 1 oar N
53 3 Interaction with plasm * Physical mixture: §' @ 37°C NP morphology analysis + Poly-Liysine-treated MICA surface
a w ]
s - . issi imaging « Atomic force microscopy (AFM) imaging
= 5QGem NPs CholGem NPy
. SQGem NPs CholGem NPs
0 E » :n r
Time (days)
oL HOL
Cryo-TEM Images of ]
polyisopronayl gomaitabine
| hanaparticles sQGem NP CholGerm NPs
Scale bar: 100 nm &
WL we
SQGem NPs CholGem NPs
& &
HOL HoL
|
1 \
P = Simpie Patch formation Flattening but no
- and spreading breaking
co-existance ol J
= " Time (days) ~
- / The structure of the NPs formed by the gemcitabine wodr“ {i) Investigation of the protein signature acquired by CholGem NPs in the
T supramolecular assembly plays a key role in the sequence of events blood. (i) Assessment of the relationship between physical constants of |
“ - occurring in the blood.[S] i the lipid molety and behavior of the NPs in the biological media.
e = - . . More afficlent terpena based anticancar nanomedicines may be designed by adjusting the Compared to CholGem, SQGem NPs show a much higher deformability and undergo '\
. - - - - length of the polyisaprenyl chain allowing moving from the “squalencylation” to the modification over time in the presence of plasma components. ‘Acknowledgemen the freech Minsiry of Resesrch, the CNKS, the Fondation pour (2
= ! . “terpenoylation” concept. As the interaction of the prodrugs with LPs is liely to occur at the molecular level,[6] NP | | Toerche Medoie oo s h e o Loyl oot
L = L 288 250 (T ——— destabilization upon Injection could be a crucial prerequisite for the interaction to take | | | 11-1004-0001-02), the TEAN o o e e Gure o) ot TR ptiom f he
ace. , s i TSI e tunk i € o €. Gilet IImegere-GH) fo their ssistance during the TEM
‘Cytotaxic activity was correlated to the isoprene chain length, place. "’““h‘ b;“’""" “‘"' that collidal stable NP such as CholGem are less kel to | | T vt 0608 e bt oot and 1§ et (st Ct
| NPx mado of the prodrug of gemi cantaining threa isoprana units (2d) wers the | [ The ressarch lsading has received \interact with endogenous lipoproteins. )\ i g .5 st .7 hank ANR o g T 1ANRA7.CE13 CO18) )
tactive, displasing IC stabi Europaan 2013 Grant = S
s References: (1) 7. Couvreur et al., Nano Lett. 6, 2504 (2006); [2] LH Reddy et al., Mol. Pharm. 6, 1526 (2009); [3) D. Sobot et al., Nat. Commun. 8, 15678 (2017); [4] D. Sobot et al, Mol Ther. 25,
1596 (2017); (5] €. Coppens et al, Int. J. Pharma. 609, 121076 (2021; [6) F. Cayre et al, Ad Healthe. Mat. 7, 1700830 (2018).
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ommunicating scientific results

Communication: poster

Visibility and Readability
Concise and intriguing Title
Word Count

Clarity

Visual Aids

Layout

Acknowledgments for funding, collaborators, and institutions

Gemcitabine lipid prodrug nanoparticles: switching the lipid moiety and changing the
fate in the bloodstream
Eleonore Coppens!, Didier Desmaéle!, Timothée Naret?, Sébastien Garcia Argote?, Sophie Feuillastre?, Gregory Pieters?,

Catherine Cailleau?, Jean Louis Paul?4, Jean Philippe Michel’, Magali Noiray!, Patrick Couvreur?, Simona Mura! G

Université Paris-Saclay, CNRS, Institut Galien Paris-Saclay, Orsay, France; *Université Par
3AP HP, Hopital Européen Georges Pompidou, Service de Biochimie, Paris, France;

Saclay, CEA, INRAE, DMTS, SCBM, Gif-sur-Yvette, France
niversité Paris Saclay, Lip{Sys)2, Orsay, France
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Introduction Conjugation of the anticancer drug gemcitabine (Gem) to squalene (SQ), a natural
lipid precursor of the cholesterol’s biosynthesis results in an amphiphilic conjugate Low Density
able to self-assemble in form of nanoparticles (NPs).(1,2) These bioconjugates were Upoproteins(L0U) &
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The structure of the NPs formed by the gemcitabine prodrug) |

{i) Investigation of the protein signature acquired by CholGem NPs in the |
blood. (i) Assessment of the relationship between physical constants of |
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the lipid moiety and behavior of the NPs n the biological media. i

Compared to CholGem, SQGem NPs show a much higher

y and undergo

As the interaction of the prodrugs with LPs s likely to occur at the molecular level, 6] NP | | fherche Medae (asplcation FOTZ0201010776) and the
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modification over time in the presence of plasma components. ‘Acknowledgements: Ths work was supparted by the freech

Minetry of Beseoech, the CNES, the Fondaton

teract with endogenous lipoproteins. e

( References: (1) P. Couvreur et al,, Nano Lett. 6, 2514 (2006)

596 {2017); (5] E. Coppens et al, Int. J. Pharmo. 609, 121076 (2021); [6] F. Cayre et al, AdvHeolthc. Mat. 7, 1700830 (2018)

ity oy the ANR o
destabilization upon Injection could be a crucial prerequisite for the Interaction to take 3t the Insttt Cure {Orsey] ond the INTERMOL platiom
place. Thus, it becomes clear that colloidal stable NPs such as CholGem are less likely to | C. Gl imagerie—Gi) for theic msistan:

o matarids, nd O . Trigesst (estiten

| TEMimags. 6.9 2t S.thank ANR for funding TA. [ANR.17.CE11.0014)

[2] LH Reddy et al., Mol. Pharm. 6, 1526 (2009); [3) D. Sobot et ., Nat. Commun. 8, 15678 (2017); [4] D. Sobot et al,, Mol Ther. 25, |
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Communicating scientific results @

Don’ts
Communication: poster

= Qvercrowding

= Vague Title

» Lengthy & dense paragraphs

= Chaotic Formatting Cad|Cad)
» Present only text

» Place information randomly

= Neglect to credit collaborators, funding sources, and your institution

https://www.ncl.ac.uk/academic-skills-kit/assessment/academic-posters/style/ 27 |



Communicating scientific results

Communication: publications

Internetionn] Jouwrnal of Phemaccutics 636 (2023) 122788

™ RovAL SOCIETY
awp OF CHEMISTRY [=]=T0]

Cootents kst availahle at ScisnceDirect

Chem Soc Rev

International Journal of Pharmaceutics
View Artide Online

REVIEW

A General One-Step Synthesis of Alkanethiyl-Stabilized Gold
Nanoparticles with Control over Core 5ize and Monolayer

joumal mepage: wanw elsavier comiocatadijpharnm

stedied 2t 2 pew class of drugs for the treatmens of 2 variety of chromic centrasions which in tom are associated with side effiects and systemic

) Chook for updatos Small-molecule probes from bench to bedside: Functionality ™
e advancing molecular analysis of drug—target Stefan Borsley, William Edwards, loalia K. Mati, Guillsume Poss, Mana Diex-Castellnou, Nicolas Marra, Anionic polysaccharides for stabilization and sustained release of =
interactions toward precision medicine and Muan R Kay® A, X .
antimicrobial peptides
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A rare mutation helped one
man stave off Alzheimer’s
for decades

It's the second such case ever to be reported

Aggregations of proteins called tau tangles (orange clumps in this illustration of a brain cell) are one of the major signs of Alzheimer's disease.

NER/SCIENCE PHOTO LIBRARY/GETTY IMAGES PLUS
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By Simon Makin

MAY 15, 2023 AT 11:00 AM

A rare genetic mutation never seen before protected a man with an inherited

form of Alzheimer's from developing the disease for decades.

He is the second person found to have such protection, following a report in
2019 of a woman with a different mutation (SN: 1/26/20). Both mutations
may have staved off the disease for years by acting in similar ways in the
brain, an insight that could lead to new treatments for all forms of

Alzheimer's, scientists report May 15 in Nature Medicine.

nature medicine

Article hitps:/fdol.org 101038/541581-023-0218-3
Resilience to autosomal dominant

Alzheimer’sdiseaseinaReelin-COLBOS
heterozygousman
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We characterized the world's second case with ascertained extreme
resilience to autosomal dominant Alzhelmer's disease (ADAD). Side-by-side
comparisons of this male case and the previously reported female case
with ADAD homozygote for the APOE3 Christchurch (APOECH) variant
allowed us to discern common features. The mabe remained cognitively
intact uitil 67 years of age despite carrying a PSENT-F280A mutation. Like
the APOFCH carrier, he had extremely elevated amyloid plaque burden and
limited entorhinal Tau tangle burden. He did not carry the APOFCH variant
hut was heterozygous for a rare variant in RELN (H347R, termed COLBOS
after the Colombia- Boston blomarker research study), a ligand that like
apolipoprotein Ebinds tothe VILDLr and AROEr2 receptors. RELN-COLBOS s
again-of-function variant showing stronger ability to activate its canonical
protein target Dabl and reduce human Tau phosphorylationin a knockin
mouse. A genetic variant ina case protected from ADAD suggesis a role for
RELN signaling in resilience to dementia.

‘We have characterized about 1,200 Individuals carrying the presenl- by the 44 years (95% i Interval (C1) = 43-45)
lin 1 (PSENT) EZ50A mutalion (rom Lhe world's largest known kindred — and dementlaby 49 years (95%.C1 - 49 50", with rare exceplions’. We
with autcsomal dominant Alzhelmer's disease (ADAD), Carrbers of prrrlrjusly e DUIINI Fermalecarrying the PSENT E280A mutation with
the PSENIE280A mutation develop mild cognitive (M) APOF 3 Chrisichurch (CAPOTCR) (R1365) gene varkant

A hull izt of affiliations appears t the =nd of the paper.  e-mail d s=pulveda-fallag ke un-amburg de; fossph_arbokdsimes faneed sdu;
yepuircegrmgh harvsed edu
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Nanoparticle ¥ 43 languages EMULATE BLOG
Atticle  Talk Read Edit View history Tools v

From Wikipedia, the free encyclopedia

A nanoparticle or ultrafine particle is usually defined as a particle of ¥ > C e | I C e n t ra |
matter that is between 1 and 100 nanometres (nm) in diameter.!!I? Rl e e .

term is sometimes used for larger particles, up to 500 nm,[° or SOy it o g : ¥ 3

fibers and tubes that are less than 100 nm in only two directions.”] At the «

lowest range, metal particles smaller than 1 nm are usually called atom
clusters instead.

A blog dedicated to next-generation in vitro models

are usually { ved from microparticles (1-1000 ym),
“"fine particles” (sized between 100 and 2500 nm), and "coarse particles"
(ranging from 2500 to 10,000 nm), because their smaller size drives very
different physical or chemical properties, like colloidal properties and
ultrafast optical effects'!l or electric properties.

Being more subject to the Brownian motion, they usually do not sediment,

JULY 28, 2023 | GENE THERAPY

like colloidal particles that conversely are usually understood to range from

1 to 1000 nm.

Being much smaller than the wavelengths of visible light (400-700 nm), e pLoc CAREERS
nanoparticles cannot be seen with ordinary optical microscopes, requiring  “=HECR™ and mges T = ICILIC

oo o b e o YT s i s o Qe (0308, ) e ) PRODUCTS  SERVICES  APPLICATIDNS- -~ RESQURCES | |48QUT\ 1 (SURRART 1 o
transparent,® whereas suspensions of larger particles usually scatter magnification of mesoporous silica particle. 3 S

some or all visible light incident on them. Nanoparticles also easily pass f D D I t

through common filters, such as common ceramic candles, %! so that separation from liquids requires Part of a serles of articles on 0 r ru g eve 0 p m e n

special nanofiltration techniques. Nanomaterials

The properties of nanoparticles often differ markedly from those of larger particles of the same
substance. Since the typical diameter of an atom is between 0.15 and 0.6 nm, a large fraction of the

Gene therapy could hold the cure to
many of the world's most devastating
diseases. Read this blog to learn how
Organ-Chips could be key to unlocking
this potential.

nanoparticle's material lies within a few atomic diameters of its surface. Therefore, the properties of

that surface layer may dominate over those of the bulk material. This effect is particularly strong for

nanoparticles dispersed in a medium of different composition since the interactions between the two
materials at their interface also becomes significant.!”

Nanoparticles occur widely in nature and are objects of study in many sciences such as chemistry,
physics, geology, and biology. Being at the transition between bulk materials and atomic or molecular

- Applicatic
structures, they often exhibit phenomena that are not observed at either scale. They are an important

Fullerenes

component of atmospheric pollution, and key ingredients in many industrialized products such as
paints, plastics, metals, ceramics, and magnetic products. The production of nanoparticles with
specific properties is a branch of nanotechnology.

Other nanoparticles

In general, the small size of nanoparticles leads to a lower concentration of point defects compared to e Gl

their bulk counterparts,®! but they do support a variety of dislocations that can be visualized using - Cellulose - Ceramic *
id + Iron «
- Lipid

dioxide

high-resolution electron microscopes.[?] However, exhibit different

mechanics, which, together with their unique surface structures, results in mechanical properties that

are different from the bulk material 10111121
Nanostructured materials
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Modeling Inflammation-Specific
Immune Cell Recruitment in the

Colon Intestine-Chip

Abstract

Inflammatory bowel disease (IBD) is & complex pathology
with a large. rapidly growing, unmet medical need. The
GColon  Intestine-Chip was previously developed as s
primary human vascularized model of the intestinal
barrier that recapitulstes physiclogic cell compaosition,
maorphaology, and barmier function. The curent application
maodels the progression of IBD driven by immune cells.
Thus, & “priming” cytokine/chemokine stimulus relevant
to the initistion phase of IBD was introduced to the Colon
Intestine-Chip, followed by perfusion of PEMCs into the
wascular channel. This led to the selective attachment and
recruitment of gut-specific immune cells into the epithalium,
where they engaged in effector functions, including the
relzase of IBD-associated cytokines (e.g., IFNy, IL-22) and
the halimark leaky gut festure. Co-freatment with clinically
relevant |IBD therapeutics reduced PEMC recruitment and
protected the epithelium from downstream cytobine and
permeasbility responses. Therefore, this model may prove to
be uniquely effective at enabling development of novel anti-
inflammatory therspeutics for humen intestinal diseases.

Introduction

IBD is a rapidly growing disease area, particulary across
Asia and Africa, with global prevalence increasing from 3.70M
in 1980 to 8.3Min 2047, A substantial portion of the affected
population (40-50%) fails to respond to existing treatments:
for those that do respond, 65-80% either fail to enter full
remission or lose therapeutic benefit over time.® Significant
research challenges remain, including the identification of
mechanisms that translste to druggable targets® Owerall,
there is an urgent need for more effective therapeutics for
IED and other diseases involving leaky gut psthologies.

Typically, research has relied on two IBD models: 1. Animal
madels have provided insights into disease pathogenesis:
however, most drugs developed using animals fail to
translate to human response due to species differences
in immune responses. 2. Conventional in witro models
only recapitulste & namow window of disease features,
often using non-human cell sources. Thus, developing
effective therapeutics requires advanced, physiclogic.
immunclogically  complex, human-relevant  models.

®

<

{~ Key Highlights

= The Colon Intestine-Chip provides a physiological
platform for investigating pathophysiclogy of
inflammatory diseases affecting the intestinal
barier.

= This model can be applied to study inflammation-
specific immune recruitment from vasculsture
into epithelial tissue and subsequent downstream
effects.

Treatrment with clinically relevant IBD therapeutics
reduces PEMC recruitment and protects the
epithalium from downstresm cytokine and
permesbility responses.

= This model provides the most complete picture

of human IBD pathogenesis and & maore human-

relevant platform for drug candidate efficacy and
\ mechanism-of-action studies. /
. S
With the Colon Intestine-Chip. the essential pathways of
IED can be deled in vifro in a h levant manner.
IBD progression is medisted by uncontrolled recruitment
and activation of intestinal immune cells. Early in IBD, tissus
insults induce production of pro-inflammetory cytokines
and chemckines, which then elicit selecfive recruitment
of immune cells from blood circulstion into the intestinal
microenvironment. This results in immune-cell-driven, pro-
inflammatory cascades that induce cytokine-medisted
epithelial leskage. This, in tun, stimulates further immune
cell accumulstion and activation, driving chronic intestinal
inflammation. The model described herein was designed to
recapitulate complete human IBD pathogenasis for the first
fime, thereby enabling the developrment of new therapeutics.

pH Meter Guide

pH iz a measurement of acidity or alkalinity in a food using a numerical scale from 1 to 14. A pH
below 7 is acidic, a pH of T is neutral, and a pH value above 7 is basic or alkaline. Monitoring pH
levels during food processing is an important step in the production of some food since pH values

affect microbial growth.

Acidity and pH

The acidity of food can be determined by
measuring its pH walue. To prezerve food using
acidity alone, it needs to have an equilibrum pH
value of £.6 or lower. Equilibrum pH is the pH of
a food after all components of the food have
achieved the same acidity. Foods with 3 pH
grester than 4.5 are considered low acid foods.

Foods with 3 pH less than 4.6 can be called acid
foods. An acidified food is a low acid foed with
acidic ingredients added to it to lower the pH
{e.qg., vinegar).

pH and micro-organisms

pH affecis the growth of micro-organisms. At
about pH 7, most pathogenic bacteria grow well.
At pH 4.6 or below, most pathogenic bactera
cannot grow and Clostndium bofulinum will not
produce toxin. However, some spoilage micro-
organisms can grow in low pH foods,

What is a pH meter?

A pH meter is an electranic device used to
measure the pH of 3 solution or food. It haz an
electrode (measuring probe) connected to an
electronic meter that displays the pH reading.

How to select a pH meter

A pH meter should be easy to use, offer reliable
results and have 3 long life span. Things to
consider include:

*  Accuracy: It iz the mostimportant factor in
measuring pH. It is recommended to use a
pH mater with am accuracy of at least £002
units.

+ Electrode: It iz the part of the pH meter
immersed in the sample. Select an electrode
suitable for the food you are testing. For
instance, some electrodes have spear tips
that are mare suitable for measuring the pH
of semi-solid food.

*  Use: Bench top models are suitable for
laboratory use. i the pH meter will be taken
into the plant, then 3 handheld model may be
more approphats.

Temperature

Temperature can affect pH readings. Toget an
accurate reading, the pH meter must be
calibrated at the same temperature as the
samples being tested. Usually, pH meters are
uzed and calibrated at room temperaturs.

Manitoba 9P
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Beware the impact factor

The journal impact factor is a good predictor of the quality of journals as measured by citations to
primary research articles. It is, however, a poor indicator of citations to specific papers or of the future
performance of individual researchers.

When il comes io scientific measures, the
jonsrmal impact factor wins bath in terms
of broadest use and as the most loathed
metric'?, Indeed, the fact that it is simple
10 undersiand — it is roughly the average
msmiber of citations that primary r«sﬂanJ\
‘papens published in two conseculive years
et lu in the following year mah's itall
lo0 easy o poind oul its shoricomings: the
metric dlao inchides citations to non-primary
content (such as reviews and news articles);
for many fedds, citations accumuibate sowly
and thus (he two-year Lime window seems
oo short; and the average namber of citations
per paper can be skewed by a few highty cited
omes®, of which high-impact journals have
a hig share. Many feel that (hese limilations
favour highly sebective and multidisciplinary
Journals disproportionally.

Tlere we arpue that these limitations ane
irrelevant. Figure 1 shows that, for a sample
of 100 journals across the spectram of science
and engineering, the 2011 impact factor
correlates well with the five-year median
of citations in primary research papurs
prublishiesd i 20082002, Tt i

F\gur_l 1 a\,«unnrsm(.armnm nagm.n prochctor o s fo-year madkan of citatons to primary
i 100 e

bt 2008 The fiwe-year

o 5 lanusary 20730 b

(that i, excuding reviews, news, editorial nnhadaidulhumpﬂmmmn:h:ﬂld&)ptﬁslmdm
2008-2002. The specific median values and skape of the linear fit Chere 1.04) depend on the dtation time
window (here 1 January 2008 to 5 lanuary 2013), impact-facior year and data source (here Thomson

Resaters Wb of Science), loumals

nphe o5, ther

sciences, th

stress thal the values for the median vd||d|
corresponds to the minimim member of
cilations received by half of the papers, and
‘ths is robust o outliers and variations in the
shape of the distribution — do nol include
citations o non-primary content and have a
lime window of {ive years.

“That citation averages (such as the impact
factor) and medians correlate is nol surprising
i ome comsiders that the shape of the citation
distributions may bu ‘oomparahle across

Asacase in point, the median number of
citations for PLoS ONEis | wheress ils 2011
impact factor is 4.1, larpely because since 2006
il has increased ils output more than six-fold
{fren hesss then 3,000 papers in 2008 o shout
19,000 in 2013). The impact fictor, being
a lagping indicator with a nasrower time
window, has yel 1o reflect this.

It is therefore clear that bt for outhiersS
the impact factor is an appropriale messune
ol l quiality according to citations. And

Jonarmals, as th s the usmal
two-year and the less-known five-year impact
factors suppests’. What is perhaps unexpected
is the robusiness of the impact Gaclor asa
predictive metric: citations to non-primary
«content and the apparently koo short two-year
time window have little effect on the averall
correlation. S4ll, it is interesting Lo note

‘that the karpest deviations from the linear

il in Fig. 1 cormespond (o medical j

some of which prodce a disproportionate
amount of non-primary content (such as

‘The Lancet and The fournal of the American
Medical Associmtion) or b journals that have
sigmificantly aliered the yearly amount of
primary content during the five-year lime
frame for which the median is calculated.

il is also beyond question thal the impact
factor does nol generally correate to the

of individual researchers or o
citations to individual papers**, Az with any
slatistical measure, il is unsafe o use il & 2
proxy for an unrepresentative sibast of the
original sample. It would thus be unwise, for
instance, to rate scientists on the basis of the
izl number of papers weighted according
o the impact Eactor of the joumal where
they have been published. A simple muse
prowes: thee point: pick 2 fow scientis

corredation at all, this is weak or the outliers
2re plentifil

AsFig, 1 shows, half of the papers
pub!l!mdb}' Nature Materiais in the pas five
‘years have recefved more citations than at
least half the papers published in most other
Jourmeals (theat i, any journal with 2 lower
impact factor). The median and its prediclor
the impact factor ammm mdlty.ﬁz,nah
thal are valid for oo
jonsrrls publishing on similar mtmc topics.
Yet beware of those who wse them instead of
article-level metrics™ when assessing a small
subgroup of papers or authors. [mpact faciors
should have no place in grant-giving, temme
OF Eppointment commitlees. o

Refesences
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rank the papers they published five years agn
in decreasing order of citations alongside the
impact factor of the cormesponding journal

i that year. The odds are that, if there isany
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Sick of Impact Factors
Posted on August 13, 2012 by Stephen

| am sick of impact factors and so is science.

The impact factor might have started out as a good idea, but its time has come and gone. Conceived
by Eugene Garfield in the 1970s as a useful tool for research libraries to judge the relative merits of
journals when allocating their subscription budgets, the impact factor is calculated annually as the
mean number of citations to articles published in any given journal in the two preceding years.

By the early 1990s it was clear that the use of the arithmetic mean in this calculation is problematic
because the pattern of citation distribution is so skewed. Analysis by Per Seglen in 1992 showed that
typically only 15% of the papers in a journal account for half the total citations. Therefore only this
minority of the articles has more than the average number of citations denoted by the journal impact
factor. Take a moment to think about what that means: the vast majority of the journal’s papers — fully
85% — have fewer citations than the average. The impact factor is a statistically indefensible indicator
of journal performance; it flatters to deceive, distributing credit that has been earned by only a small
fraction of its published papers.

https://rdcu.be/diPwc

https://occamstypewriter.org/scurry/2012/08/13/sick-of-impact-factors/

37 |


https://rdcu.be/diPwc

Communicating scientific results
The Impact Factor (IF)

-

Beware the impact factor

The journal impact factor is a good predictor of the quality of journals as measured by citations to
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The impact factor might have started out as a good idea, but its time has come and gone. Conceived
by Eugene Garfield in the 1970s as a useful tool for research libraries to judge the relative merits of
journals when allocating their subscription budgets, the impact factor is calculated annually as the
mean number of citations to articles published in any given journal in the two preceding years.

By the early 1990s it was clear that the use of the arithmetic mean in this calculation is problematic
because the pattern of citation distribution is so skewed. Analysis by Per Seglen in 1992 showed that
typically only 15% of the papers in a journal account for half the total citations. Therefore only this
minority of the articles has more than the average number of citations denoted by the journal impact
factor. Take a moment to think about what that means: the vast majority of the journal’s papers — fully
85% — have fewer citations than the average. The impact factor is a statistically indefensible indicator
of journal performance; it flatters to deceive, distributing credit that has been earned by only a small
fraction of its published papers.
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» PubMed, Scopus and Web of Science
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Write a scientific article: the introduction

The Funnel Principle

» [ntroduce the problem

= Explain why this topic matters

= Mention the hypotheses or research questions explored by your article
» Clearly state the objectives of your article

» Provide an overview of the methodological approach

= Mention a few key results
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Write a scientific article: the Material and methods

The detalls

» Materials: specify quantity and source

» Equipment: detail nature, brand and manufacturer

» Technical specifications: help others to understand the exact

configuration

= |f you have used a previously published method, cite it appropriately

= No results

Clearly describe the steps, conditions and variables involved in your experiments

The reader should be able to reproduce the experimental conditions accurately

2. EXPERIMENTAL SECTION

2.1. Materials. Dopamine hydrochloride, guar gum (GG), sodium
(meta)periodate (NalQ,), hyaluronic acid sodium salt (HA, 1.5-1.8
x 10° Da), glycol chitosan (GC, degree of polymerization > 400),
borax, and glycerol were obtained from Sigma-Aldrich. N-Hydroxy
succinimide (NHS) and 1-ethyl-3-[3-(dimethylamino)propyl]-
carbodiimide (EDC) were obtained from Macklin Biochemical
Technology Co., Ltd. (Shanghai, China). The cell counting kit-8
(CCK-8) was supplied by Beyotime Institute of Biotechnology
(Shanghai, China). Phosphate-buffered saline (PBS, 0.1 M, pH 7.4)
solution was obtained from Gibco (Shanghai, China). Other reagents
were analytical grade and used as received.

2.2. Synthesis and Characterization of Polydopamine
Nanoparticles (PDA NPs). PDA NPs were synthesized according
to our previous work®” with a little modification. First, 60 mL of
ethanol and 140 mL of deionized water were mixed with 4 mL of
ammonia solution (25—28%) under gentle stirring at 25 °C for 30
min. Next, | g of dopamine hydrochloride in 20 mL of deionized
water was added to the above mixture under gentle stirring for 24 h.
Finally, polydopamine nanoparticles were obtained by centrifugation
(10000 rpm, 10 min) and washing five times with deionized water.
The centrifugal residue was redispersed in deionized water and then
stored at 2—8 “C. The morphologies of the obtained PDA NPs were
characterized with a transmission electron microscope (TEM) (FEI,

2.11. Cytotoxicity. The cylotoxic properties of the hydrogel with
or without PDA NPs toward 1.929 cells (mouse fibroblasts) were
assessed by the CCK-8 assay following the methods published in our
previous Ii:eml:mr,ﬂ'w”m

2.12. Hemolysis Evaluation of Hydrogels. In brief, fresh mouse
blood was diluted 16 times with PBS after being purified with sterile
PES (0.1 M, pH 7.4). Subsequently, 500 ul. of erythrocytes was
incobated with 100 mg of hydrogel in a 24-well plate. After incubation
with a shaking speed of 100 rpm at 37 “C for 1 h, the mixtures were
centrifuged for 5 min at 3500 pm to remove nonhemolyzed red
blood cells. The absorbance of supernatants (100 pL) at $45 nm was
measured with a microplate reader after being transferred into a 96-
well plate, The absorbance of the solutions with deionized water and
PBS served as the controls (positive and negative, respectively). The
hemolysis ratio was determined using the following equation

Hemolysis ratio(%) = |(0nmngu — ODyg)
H{OD gy — ODgge}] % 100%

2.13. In Vivo Wound Healing. The animal experiments were
PP 1 by the Expenimental Animal Research Center of Jiman
University (IACUC-20210630-11). Twenty-four male Sprague
Dawley rats (body weight: 200250 g) were randomly divided into
four groups (for each group, n = 6), After a standard anesthesia
procedure, the hair on the back of the rat was shaved, and a 12 mm
full-thickness round skin wound was created. One hundred microliters
of 5. aurens sospensions (1 % 10° CFU mL ') was added onto the
wounds to infect the wounds for 24 h, After that, rals were assigned to
five different groups as follows: (1) control (no treatment); (2)
OHAdop/GG + GC/borax hydrogel group; (3) OHAdop/GG +
GC/borax/PDA hydrogel group; (4) OHAdop/GG + GC/borax/
PDA hydrogel + NIR group; (5) Aquacel Ag commercial antibacterial
wound dressing group. Two hundred microliters of the corresponding
hydrogels was injected onto the wounds to cover the wound area
completely and adhere to the wound. In the OHAdop/GG + GC/
borax/PDA hydrogel + NIE group, the wounds were irradiated with a
NIR laser (1 W/cm?) for 10 min. The temperature changes at the
wound site were captured with an infrared thermal camera every 2
min. The wound arca was photographed using a digital camera at days
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Communicating scientific resulits

Write a scientific article: the discussion

Explaining Results

Clear and concise

= focus on the key points that support your research outcomes
Moving beyond results
Avoid premature conclusions
Situate your results within the context of existing literature
If applicable, describe the mechanisms underlying your results
Identify any underlying principles, relationships, or generalizations

Discuss theoretical and/or practical implications
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Write a scientific article: combined result and discussion

structure. (d) Schomutic diagram of the structarcs and interactions of the dynamically crosslinked hydrogd sctworks. (¢) propurstion of the

hydrogeh. (1) Application of the hydropeh in baceria inkoxted wossd healing,

0, 3, 7, and 14, and the cormoponding wound contractions were
calealated

2.14. Histological Analysis. The wound tivose wax collected and
stamed with H&E and Maswe trchrome following our previoss
work.” To mecs U inllameatory roponse and viowsber romadding
in the wound srca, immunohistochemintry (THC) stainings for IL-19
and TNF @ and dosblc immunolluoresconce (IF) staining for CD31
and a SMA were performod.

2.15. Statistical Analysis. Groap data were reported as the mean
standard deviation (SD). Stodent’s test was adopted to calculate the
statstical dfferences (sgnificant for *p < 0.05 and very ugraficant for
tp <c0m)

3. RESULTS AND DISCUSSION

3.1. Synthesis and Hydrogel Fabrication. Polysacchar
ides (HA, GG, and GC) were chosen in this worck not only for
their biocompatibality™ bet also for their case of modification
with functional groups. It was speculated that the reversible
cromfinks can contribute to revensble properties of the
hydrogel application. Therefore, we designed and prepared
polysaccharide based adhesive hydrogels, which were com

posed of multiple dynamic bond crosslinked mctworks of
catechol modified omdized hyalurossc acd (OT1Adop), guar

gum (GG), ghywl chitosman (GC), borax, and PDA NPy
(Fgure 1a-d). The formation of a dymamic imine bond
between OHAdop and GC, dynamic borate/didsol mteractions
between GG and borax, and the formation of dynamic
hydrogen bonding between the catechol groups in OHAdop
or the hydroxide groups in guar gum could result in reversible
covalent crosshinking,

OllAdop was synthesized through dopamine modified
OHA to introduce catechol groups. Aldchyde groups could
be successfully introduced into the HA backbone via NalO,
oxidation, as was reported in our previous Mterature™ To
impeove the adhesive properties, catechol groups were added
to the OHA backbone through an EDCI/NHS condensation
reaction (see Figure 12) with dopamine bydrochlonide. As seen
in Video S1 and Video 52, the OHAdop3% + GC3% hydrogel
could adbere to fimgers with stretching, while the OHA3% +
GC3% hydrogel could not adhere to fingers, which proved
mmproved adhesmve properties with the modibcation of OHA
with the catechol group. UV—was absorption spectroscopy and
"H NMR were carried out to confiem the chemical stracture of
OllAdop. Semdar to the solution of dopamine hydrochlonde,
OllAdop exhabited strong absorption at 4, = 280 am, which

WEZ Ll vt vy 1 DT
L IR A L e
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Write a scientific article: the conclusion

The END

» Summarize the main points

» Restate the objective

» Emphasize the importance of your results

= Relate your findings to broader implications

= Discuss any limitations of your study and future lines of research

» End on a strong note that leaves a lasting impression

Chemistry of Materiak
sranulation tissues with peolferating and migrating fbeoblasts,
compared to the other groups. These significent differences
demonstrated that the OIAdop/GG + GC/borar/PDA
hpdrogel + NIR group ustrated more mature and well

Tn short, the C

omganzed collagen deposition. +
GUboran/TIA hydroged with NIR was helpfl o o
wioumad duicts el  promete dkim i

TH stsining of 117 and THEa of ihe wound e
sections on day 7 was performed to firther mmvestigate the
inflammatory cytokine expression. (Figure Sab). Tt could be
seen from the figures that there was an accamailation of large
amounts of yellow or brown matenal in the control and the
hydrogel without MIR. groups, while the cxpression of these
cytokines in the OHAdp/GG + GUboran/PIA bydeoge
with MIR group was markedly decreased = conpared o the
controd and the hydrogel without NIR growps, awing to the
decreased invasion of bacteria (Figure 56, S

B ASSOCATED CONTENT
oswuu-ghimmm
is available free of charge at

OHAdap/ GG + GC/barax/PDA. bydrogel with NIR mm
significantly inbibit the bacteriz-induced infammatory

spanse of the wound site, which could greathy e ||amag:
0 the: skin tissue. To cvaluate vascuba reconseustion during

h!l-ln. f -’1 pabs.a xu-pfdo-!w |D’-‘|."ﬂx\| ermmator. | cOF044.
UV-—vis absorption spectra of OHA, OHAdop,
dopamine hydrochloride, and mixtures nf PDA NPs
and GC; 'H NMR snd FTTR spectra of HA, OHA,
OllAdop, and hydrogels; TEM images and sime
son of PDA NP, SEM images of OHAdop/

the skin segenceation. pesiod, double &
staining with CD31 and @ SMA of the wound tissue sections

the control and the hydrogel without NIR group, indicating
st thow amgsorgemmesis cvibd b promsoted with e teetapy of
the OHAdsp/GG 4 GCMbaiaz/POA hpdoged unde NIR
ieitation. Oweesll, the woundhesling process could I
wccederated by decreasing inflammation and

of My s inbo the hypdeogels conld
endow tissses with adhesive anal the Tydrogel could

+ GC/borax/PDA hydrogel; the gelation time,
mll'—s ratios, mwological e, amd pme mqmr
e hydrogels; Tive/dead oo of &
asreus afier diffesent treatmentss hen ~.|..|:.|.zy af
the hydropels with different concestrations; temper
ature—NIR imrsdiation time carves in vivo; in vive NIE
phatothermal antimicrobial activity; and the crosslinking
density of the hydrogels (PDI)

Tisue sdhesive property and removability from &
wound; the OHAdops%+GC% bydrogel (Video 51)
(w4}

OHATSEGCI% hpdoogd {[Videw 52) (MP4)
OHAdop/GG + GC/borax/FDA. hydrogel (Video 53)
(nars)

OlIAdop/GG + GC/borax/FDA hydrogel (Video 54)
(MP4)
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date of filing and for a maximum period of 20 years in a given territory.

» [tis atechnical solution to a technical problem
* be novel
* involve an inventive step

» be capable of industrial application
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PRINCIPAUX DEPOSANTS DE BREVETS PAR REGION E =N

en nombre de demandes de brevets publiées a I'INPI en 2022

B ETABLISSEMENTS DE RECHERCHE
ETI PME ENSEIGNEMENT SUPERIEUR
. ET ETABLISSEMENTS DE L'ETAT

W{ GRANDES
ENTREPRISES

Safran

NORMANDIE IFP Energies nouvelles HAUTS-DE NCE
Groupe Arkema SaEaangpOrt Saint-Gobain
CNRS (Centre national et Technigaz T CNRS (Centre national
de la recherche scientifique) de la recherche scientifique)
Whylot*

GRAND EST

BRETAGNE Stellantis
;. CNRS (Centre national
Stellantis de la recherche sclentifique)
CNRS (Centre national Eerie

de la recherche scientifique)
Fondation B-COM*
Delta Dore

BOURGOGNE-FRANCHE-COMTE

Stellantis

CNRS (Centre national

de la recherche scientifique)
Groupe Valeo

PA.Cotte SA*

Université Bourgogne
Franche-Comté
Dental "TOHHOHH(J'

ENTRE-VAL DE LOIRE
Stellantis

CNRS (Centre national

de la recherche sclentifique)

NOUVELLE-AQUITAINE
Alstom

CNRS (Centre national

de la recherche scientifique)

VERGNE-RHONE-ALPES

Z8

CEA (commissariata
I’énergie atomique aux
énergies alternatives)

E \ZUF Michelin
STMicroelectronics Pfeiffer Vacuum S
CNRS (Centre national
de la recherche scientifique)

Airbus )VENCE-A
CNRS (Centre national
de la recherche scientifique)

Note 1 : I'adresse francaise prise en compte est celle des déposants.
* Données du déposant non consolidées.

SOURCE ET TRAITEMENTS INPI 2023 lllll DATA

irpi

https://ipcloseup.com/2024/01/30/china-now-files-3x-as-many-patent-applications-worldwide-as-the-u-s-more-

than-the-u-s-japan-s-korea-germany-france-india-and-the-uk-combined/
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Filing a patent_Protection abroad

A right bestowed by a national government, acting in accordance with its own set of laws

and guidelines

Protection can be expanded

European protection for an invention can be obtained
from the European Patent Office.

For broader protection in other countries of the
WWW.epo.org world, the World Intellectual Property Office offers a PCT
international patent application procedure to cover up to

153 countries.
Finally, there is the possibility of filing

. atent applications country by country,
www.wipo.int/pct/en P PP ry by y

each country having its own legitimate
intellectual property office for granting
national protections.
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European Patent

Streamlining Protection across EU Member States

= Single application filed in one of the official languages of the European Patent Office (German, English, or French)
Patent Cooperation Treaty (PCT)

Facilitating International Patent Applications

» Simultaneously seek protection across multiple member countries by submitting a single international patent application

= essentially national patents

Principle of Priority

= Applications filed in foreign countries are treated as though they were submitted on the same date as the initial applicationin

the country of origin (Within a period of 12 months)
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General rule: Absolute novelty

= novelty is compromised if the invention has been disclosed to the public through publication, presentation, or any other form of

communication

Exceptions

» Canada and the United States: a one-year grace period is granted

Disclose information under confidentiality to not compromise the patentability of the invention

https://rdcu.be/diPwc
https://occamstypewriter.org/scurry/2012/08/13/sick-of-impact-factors/

63 |


https://rdcu.be/diPwc

Communicating scientific results

Filing a patent: Publishing or Discussing Results Before

General rule: Absolute novelty

= novelty is compromised if the invention has been disclosed to the public through publication, presentation, or any other form of

communication

Exceptions

» Canada and the United States: a one-year grace period is granted

Disclose information under confidentiality to not compromise the patentability of the invention

https://rdcu.be/diPwc
https://occamstypewriter.org/scurry/2012/08/13/sick-of-impact-factors/

64 |


https://rdcu.be/diPwc

Communicating scientific results /@\/
Filing a patent: authors V‘ﬁﬁﬁf/

Determined by law

= Aninventor is a person who originated the idea or intellectually contributed to the realization of the original idea, which forms
the basis of the detailed patent claims

= Collaborative or hierarchical aspects are not decisive in granting inventorship
= technicians, service providers, efc... (work under the direction of another person to validate the invention is not alone

sufficient to be considered an inventor)
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Filing a patent: Content

Description of the Invention

» Detailed explanation of what the invention does, how it works, and the problems it solves

Diagrams, Charts, Tables, and Figures

Claims

» state what the inventor is claiming as their unique and original contribution

Reference Citations
Summary

Legal and Administrative Information
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EP2820002B1

(19)

{(12)

J-) i an  EP 2820002 B1
EUROPEAN PATENT SPECIFICATION

{45) Date of publcation and mention (51) Int €1
of the grant of the patent COTD 240004 MEH)  Ag{) 057 POOEET)
20.04.2016 Bullstin 2016/16 COTC 247104 P06 CAge G3Ng R060)
(#1) Application number 13706998 5 (86) International applicaon number:
PCT/EP201 3054085
(22} Date of filing: 28.02.2013
(8] Internabonal pubheabon numiss:
WO 2012127949 (DE.09_2012 Cazette 2013/36)
(54) FUNCTIONAL PLA-PEG COPOLYMERS, THE NANOPARTICLES THEREOF, THEIR

PREPARATION AND USE FOR TARGETED DRUG DELIVERY AND IMAGING

FUNKTIONALE PLA-PEG-COPOLYMERE, NANOPARTIKEL, HERSTELLUNG LIND
VERWENDUNG ZUR GEZELTEN ARZNEIMITTELABGABE UND ABBILDUNG

COPOLYMERES PLA-PEG FONCTIONNELS, NANOPARTICULES CORRESPONDANTS, LEUR
PREPARATION ET LEUR UTILISATION POUR L'ADMINISTRATION CIBLEE DE MEDICAMENTS
ET LU'IMAGERIE
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Description EP 2 820 002 B4

[0001] The present invention concems e fiold of targeted drug delivery and maging and in padicular the delivery by REFEREMCES CITED IN THE DESCRIPTION

means of non-covalent encapsulation or conjugabion of & dnug into & polyletiene ghyool)-poly(lactic acd) (PEG-PLA)

- This fisl of refarences cited by the applicant is for the mader’s comveniance only. I doas nol form parl of the Euwropaan
palent docurment. Even though greal care has boen laken in compding e refenenees, amors or orrssions cannol be
excluded and the CPO disclaims a Fability i this regand

neanopaticke

[0002] Synthesis of PLA-PEG nanoparticles and their applications in drug delivery has been largely described in the
ieraturs. In PLAPEC composition, PLA (polyllactic acid)) is hydrophobic and PEG is hydrophilic. PLA-PEGS assomibles
mio nanopartickes in aquaous medum, with PLA forming the core and PEG forming the corona, Upon intravenouws

mgecion, e PEG corona m the PLA-PEG nanoparticles has boeon shown lo proled he nanoparick: Irom phagoeyloss
("sealth effect™) and thas minimize rapid systemic dearance of nanopamicles, and therely increase their systemic half
fee (US patent 5683 723 describing nanoparticles based on polyoxyethylene and polylactic acid block copolymer).
Moreover, such nanoparticles sccumulate in tumor by the previously described “Enhanced Permeability and Retention™
(EPR) effect, In e Bedd of cances in particular, umor speciic estiments are desired due lo the strong side effecs of
chemalherapies, and in this conlexl, polymaend nanoparchs have been considerasd as promising drug delivery syshems.
‘When incorporated in the PLA-PEG nanoparticles, the drugs i longed systemic creulation and ially
higher concentraBon in the umor due to the EPR effect. In order to deliver the nanoparticle with imcressed specificity to
the tumor, tissue targetingiaccumulation approach using homing device could be employed (Pulkkinen et al. Eur J Pharm
Beaophanm 10 (2008) 65-74, Zhan e al. J Control Red 143 (2010) 136-142, Farokhzad ol al. Cancer Res G4 (2004)
TBGR-TETZ, Gao et al. Riomaterials 27 (P006) 3482-3490)
[0003] The use of PLAPEG icke= further funciionalized with a tangeting ligand has thus been investigated by
thie invenitors.
[0004] The use of dick chemistry (Huisgen coupling) has been described in the literaturs for the synthesis of different
ic {Lv et al. J Colloid Interface Sci. 356 (2011) 16-23, Jubsh ot al_ J Polym So Part A: Polym Chem. 48 (2010)
HTELAT, Lecomte of al Macromel Rapid Commun, 29 (2008) 962.9097) or metallic nanoparticl: (Hanson ef al
US201 WE0ETE A1, 2010)
[0005] Click chemistry is ofinterest becase this approach results in high yield, reaction condiions are easy to handle
and scalable becawse the reaction is insensitive to oxygen and waler. The background of this reaction is well-known,

Claims

mal
—

1. A compound of formuia (A)

PLA—PEG._

N
N, ]\/PEG'—
(A) N Ligand Fl

PLA represents a polylactic acd rest of formula:

N

where:
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Abstract

Background: Ovarian cancer is the leading cause of death due to gynecological
malignancies among women. The extent of free radical induced oxidative stress
can be exacerbated by the decreased efficiency of antioxidant mechanisms. The
present study was conducted to investigate the extent of oxidative stress and

LOMMDATOTE — 04 | U4D, | Ml Maauy, inma

Abstract

Ovarian eancer is the leading cause of death due to gynecological malignancies
among women. The extent of free radical induced oxidative stress can be
exacerbated by the decreased efficiency of antioxidant mechanisms. The present

the levels of antioxidants in the circulation of ovarian cancer patients. Methods:  study was iy 1 o ir i the extent of oxidative stress and the levels
Plasma thiobarbituric acid reactive sub es (TBARS) and conjugated dienes ofanmndamsmﬂuee-ujahmnfmmnmmspahem Methods: Plasma
(CD) and the levels of antioxidants such as superoxide di (S0D), catal hiobarbituric acid reactive suk (TBARS) and conjugated dienes (CD) and
(CAT), vitamin C and vitamin E were estimated in the circulation of 20 ovarian  the levels of antioxid such as ide di (Som), lase (CAT),

cancer patients and an equal number of age-matched normal subjects as contral.
Results: Significantly increased concentrations of plasma TBARS and CD and
significantly lowered levels of SOD, CAT, vitamin C and vitamin E were observed in
ovarian cancer patients as compared with normal subjects. Conclusion: The low
levels of SO0, CAT, vitamin C and vitamin E in the plasma of ovarian cancer
patients may be due to their increased utilization to scavenge lipid peroxides as
well as their sequestration by tumor cells. Increased levels of lipid peroxidation
may be due to excessive oxidative stress caused by incessant owulation or
epithelial inflammation.

1. Introduction

Ovarian cancer is the leading cause of death due to gynecological malignancies
and is the fifth most common cause of mortality from cancers among women [1].
In India, 15% of all gynecological cancers is ovarian malignancy [2] and it
represents the greatest clinical challenge. Risk factors for ovaran carcinoma
include inflammation, excessive number of life time ovulations, increases in

witamin C and vitamin E were estimated in the circulation of 46 ovarian cancer
patients and an equal number of agematched normal subjects as control.
Results: Significantly increased concentrations of plasma TBARS and CD and
significantly lowered levels of SOD, CAT, vitamin C and vitamin E were observed in
‘ovarian cancer patients as compared with normal subjects. Conclusion: The low
levels of SO0, CAT, vitamin C and vitamin E in the plasma of ovarian cancer
patients may be due to their increased utilization to scavenge lipid peroxides as
well as their sequestration by tumor cells. Increased levels of lipid peroxidation
may be due to excessive oxidative stress caused by incessant ovulation or
epithelial inflammation.

INTRODUCTION

Ovarian cancer is the most lethal gynecologic malignancy with epithelial ovarian
neoplasms comprising ovarian tumors in adult women. Approximately two
women with epithelial ovarian cancer are diagnosed with advanced-stage
disease, contributing to a poor overall survival [1]. Epithelial ovarian neoplasms
sub classified histologically nto serous, mucinous, endometrioid, clear

steroid hormone levels, heredity, infertility, oral ive pills, age, asbest

talc and reproductive factors such as nulliparity [3,4]. Ovarian cancer at an early
stage is asymptomatic, but later the main symptoms include abdominal swelling,
bloating, pain and pressure [5]. Recent molecular studies have shown that

ovarian cancer has acquired genetic alterati of q and tumar
suppressor genes such as BRCAIL, p52, nm22 and Kras, which may be due to
o tion and axidative stress [6].

Oxidative stress is potentially harmful to cells and reactive oxygen species (ROS)
are known to be induced in the initiation and progression of cancer [7]. ROS can
damage cellular components such as lipids, proteins and DMA, affecting enzyme
activity and membrane function [B]. Humans are well endowed with enzymic and
non-enzy anti such as le dismutase (S0D), catalase (CAT).

hitps:{ipeople f£4 htw-berin.de/-webs fsi er/app html

cell transiti LT an i subtypes. Serous
carcinomas (SC) most common histology, accounting for about thirds of ovarian
carcinomas [2].

Endometrioid owarian carcinoma (EC) is the next most common subtype
representing 15% of cases [2). Both EC and clear carcinomas (CC) may arise in
the context of ovarian endometriosis, although the behaviar of CT is aggressive
[3 4]. Clinically, these subtypes have differences prognosis and response to
ch py and array indicate that they also distinct
gene expression profiles [5,6]. Understanding molecular basis of solid tumors is
increasingly important understanding and predicting responses to targeted
biological therapeutic agents.

In India, 15% of all gynecological cancers is ovarian malignancy [7] and it

1]

12002019 similarity texter | A text-comparison web tool

reduced glutathione, ascorbic acid (vitamin C) and alpha-tocopheral (vitamin E)
[9]. Under conditions of excessive oxidative stress, however, cellular antioxidants
are depleted [10].

In recent years, there has been a growing interest in studying the role played by
lipid peroxidation and antioxidants in ovarian cancer patients [11,12]. Therefore,
the aim clf our study was to assess the lipid peroxidation as indicated by TBARS
and dienes and antioxi such as SO0, CAT, vitamin C and vitamin
E in circulation of women with ovarian cancer and to compare ouwr findings with
age-matched controls.

represents the greatest clinical challenge. Risk factors for ovarian carcinoma
inchude inflammation, excessive number of life time ovulations, increases in
steroid hormone levels, heredity, infertility, oral ive pills, age, ashests

tale and reproductive factors such as nulliparity [2. 9]. Ovarian cancer at an early
stage is asymptomatic, but later the main symptoms include abdominal swelling,
bloating, pain and pressure [10]. Recent molecular studies have shown that
ovarian cancer has acquired genetic alterations of and tumor
suppressor genes such as BRCAL, pS3, nm23 and Keras, which may be due to
inflammation and oxidative stress [11]. Oxidative stress caused by increased free
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