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ARTICLE INFO ABSTRACT
Article history: Plastics entering the environment will persist and continue to degrade and fragment to smaller particles
Available online 9 November 2018 under the action of various environmental factors. These microplastics (MP) and nanoplastics (NP) are
likely to pose a higher environmental impact. as well as they are more prone to adsorb organic con-
Keywords: taminants and pathogens from the surrounding media, due to their higher surface area to volume ratio.
:‘__";‘-;';I’i:ﬁ“ Little known on their characteristics, fragmentation, distribution and impact on freshwater ecosystems.
'SITW. T

In order to respond to these open questions concerning the plastic particles dynamics and their envi-
ronmental effects, detailed sampling strategies as well as an automated, rapid, cheap and reliable
analytical technique suitable for routine analysis need to be developed. The review outlines the recent
advances made on examination of the potential toxicological effects of MP and NP on freshwater biota, as
well as the available analytical methods employed to identify and quantify them in environmental

Spectroscopic techniques
Therme-analytical metheds
Nano plastics

samples.

© 2018 Elsevier B.V. All rights reserved.
1. Introduction plastic particles (<5 mm) are almost impossible to be removed from
environmental medium. Consequently, a more serious and wide-
In recent years, the aquatic contaminants resulted from spread ecological impact is expected for the small plastic particles

anthropogenic activities, especially contamination of marine and (<5 mm).
freshwater environments with plastic debris have drawn the sci- In spite of large number, approximately 30,000 different poly-
entific community and the public attention | 1-12]. Due to the high mers registered for use in the European Union, the most common
production of plastics coupled with their physic-chemical proper- plastics, which account for about 81% of European plastic demand

ties such as buoyancy and very slow (bio)degradation rate, as well in 2016, are polystyrene (PS), poly(ethylene terephthalate) (PET),
as with the ineffective and irresponsible waste collection and polyurethane (PUR), poly(vinyl chloride) PVC, polyethylene (PE)
recycling, it is only a question of time when synthetic polymers and polypropylene (PP) (Fig. 1). The polymeric materials have been

became a global ecological and environmental problem [13-15]. designed to cover the different needs of thousands of end products,
Therefore, the huge quantity of different plastic types deposited in like packaging materials (39.9%), in building and construction
garbage landfills without any recycling plan can be easily trans- (19.7%), automotive components (10%), electronic appliances
ported in aquatic environments as plastic debris where is frag- (6.2%), household appliances and sporting equipment (4.2%) and
mented in smaller pieces under different degradation factors [ 16]. agricultural materials (3.3%), with the remainder including furni-
While, the plastic litter composed from large pieces can be easily ture components, medical supplies etc. [17-19].

removed from environment and sent to recycling process, the small As a result of a great variety of polymeric materials, the chemical

composition, density, size and shape of observed plastic debris in
the environments varies significantly. The plastic particles can be
* Corresponding author. classified by their shape into pellet, fragment, fiber, film and sty-
E-mail address: cfaggio@unime.it (C. Faggio). rofoam and by their size in macroplastics (>25 mm), mesoplastics
! These authors contributed equally.
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1. Introduction

Aqueous medium-induced micropore formation
in plasma polymerized polystyrene: an effective
route to inhibit bacteria adhesiont

Roxana Jijie, (2 Alexandre Barras, (' * Teodora Teslaru,” lonut Topala,®
Valentin Pohoata, 2% Marius Dobromir,” Tetiana Dumych, @ Julie Bouckaert, (5 ¢
Sabine Szunerits, (' ° Nicoleta Dumitrascu® and Rabah Boukherroub (2 *°

Plasma polymerized styrene (pPS} films were successfully synthesized by means of an atmospheric
pressure plasma technigue, using a mixture of argon gas and styrene vapor. The morphology and film
thickness of the pPS films, deposited on 1 min argon plasma pre-treated glass substrates, were smooth
and uniform without any visible features across the whole length of the substrates, and the films
displayed a water contact angle of ~83°. X-ray photoelectron spectroscopy (XPS) and Fourier transform
infrared (FTIR} analysis confirmed the presence of oxygen-containing groups and the intact aromatic
ring in the pPS coating. The obtained pPS films were stable for at least 30 days in air without any visible
morphological degradation or chemical changes. However, the formation of a topographical pattern
with micrometer lateral size and nanometer depth level was observed upon immersion in agueous
media for 72 hours. Micropore formation was believed to originate from the solubility of low cross-
linked olgomers and their subsequent extraction in agueous media. The influence of the
microstructured pPS surface in mediating the attachment of eukaryotic and prokaryotic cells was further
investigated. The micro-structured pPS surface influenced the adhesion and proliferation of mammalian cells.
Furthermore, we could demonstrate that these films were efficient in the prevention of Gram-negative
Escherichia coli (F. coli} and Gram-positive Staphylococcus epidermidis (S. epidermis) adhesion and biofilm
formation. Importantly, the viability of non-adherent cells and of planktonic bacteria was not affected. Post-
coating of the microstructured pPS with biocompatible polydopamine did not impact on the antibacterial
properties of the surface, suggesting that the polymer topography was the dominant factor. The non-biocidal
pPS coating can be useful in applications where micro-organism colonization and biofilm formation need to
be prevented, such as food packaging and medical equipment.

There is thus an urgent need for new coatings for preventing
micro-organism adhesion and colonization of materials.
1t is well-established that cell adhesion to a surface takes

The adhesion and retention of unwanted biological species
onto surfaces is a serious concern in many areas, including bio-
medicine, food packaging and in different domains of indus-
trial engineering, leading to hygienic and economic problems.

“ Iasi Plasma Advanced Research Center (IPARC), Facuity of Physics,
Alexandru foan Cuza University of Tasi, Bd. Carol I No. 11, lasi 700506, Romaniz

 Univ. Lille, CNRS, Centrale Litle, ISEN, Univ. Valenciennes, UMR 8520 - IEMN,
F-59000 Lille, France. E-mail: rabah. boukherroub@unitv-lillel fr
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A Unité de Glycobiologie Structurale ¢t Fonctionnelle (UGSF), Université Lille 1,
CNRS UMR 8576, 59655 Villeneuve d’Ascq, France

1 Electronic supplementary information (ESI} available. See DOIL 10.1039/

e7th02964k

place in a number of steps and depends on the surface
chemical composition and topography. In addition, compared
with planktonic bacteria, bacteria living as a structured community
of micro-organisms enclosed in a self produced polymeric matrix
that adheres to a surface are more resistant to the action of
antibaeterial agents and consequently difficult to eradicate.'™

In recent years, plasma polymerization of various organic
compounds has become particularly attractive for the deposi-
tion of thin coatings on complex substrates under dry
conditions.*™” Plasma polymerization is a facile and versatile
technique that has the advantage of changing the surface
chemical functionality without affecting the bulk properties
of the material. The surface properties such as chemical
composition, roughness or wettability can be tailored, however,
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ampicillin combined with visible light triggered photodynamic effects e
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Rabah Boukherroub™"
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ARTICLE INFO ABSTRACT

Keywords: In the last years, carbon-based nanomaterials have attracted considerable attention in a wide range of fields,
Carbon dots particularly in biomedicine, owing to their remarkable photo-physical and chemical properties. In this study, we
Ampicillin demonstrate that amine-terminated carbon dots (CDs-NHa) functionalized with ampicillin (AMP) offer a new

Bactericidal activity
Escherichia coli
PDT

perspective for antibacterial treatment. The amine-functionalized carbon dots were used as a carrier for im-
mobilization and delivery of ampicillin (CDs-AMP) and as a visible light-triggered antibacterial material.
Additionally, AMP immobilization on the CDs-NI1; surface improves its stability in solution as compared to free
AMP. The AMP conjugated CDs platform combines the antibacterial function of AMP and conserves the intrinsic
theranostic properties of CDs-NHy. Therefore, the AMP immobilized onto CDs-NH; surface together with the
generation of moderate quantities of reactive oxygen species under visible light illumination are very effective to
inactivate the growth of Escherichia coli,
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CONTRACT INDIVIDUAL DE MUNCA
incheiat §i inregistrat sub nr. 9810/28-09-2018
in registrul general de evidenti a salariatilor sub numirul 5825

A. Pirtile contractului:

IOAN CUZA" din IASI,
asupra cirora am convenit:

B. Obiectul contractului:

C. Durata contractului:

b) determinata de 19 luni, pe perioada cuprinsi intre data 01-10-2018 si data de 30-04-2020 inclusiv.

Angajator - UNIVERSITATEA "ALEXANDRU IOAN CUZA" TASI, cu sediul in lasi, B-dul Carol 1
nr.11, cod fiscal 4701126, telefon 40 232 201010, reprezentati legal prin prof. univ. dr. Mihaela
ONOFREI in calitate de Ordonator de Credite si,
salariata - D-na. Jijie Roxana, CNP 2890711226728, cetifenia RO, tara de provenien{d Roménia -U.E.,
domiciliata in localitatea IASI, str. PLANTELOR, nr. 1, bloc 754, scara A, etaj 1, ap. 6, judetul IASI, cod -
posesor al actului de identitate C.I. seria MZ nr. 188969 eliberatd de SPCLEP TASI la data de 27-06-2013,
avind ca pregitire profesionala FACULTATEA DE FIZICA, UNIVERSITATEA "ALEXANDRU

am incheiat prezentul contract individual de munca in baza dispozitiilor legale si in urmatoarele conditii

desfisurarea, de ctre angajat §i sub autoritatea angajatorului, a activitatilor stabilite conform prezentului
contract si figsei postului, in conditiile stabilite conform prezentului contract individual de munci, a
regulamentului de ordine interioard i in cadrul Proiectului complex de cercetare cu titlul ,Procese
integrate §i sustenabile de depoluare a mediului, reutilizare a apelor uzate si valorificare a deseurilor®,
acronim SUSTENVPRO, contract de finantare nr. 26PCCDI/01.03.2018 — Proiect component nr. 1:
Evaludri complexe ale poluantilor prioritari din diverse matrici de wtilizare a apei §i identificarea
riscurilor asupra ecosistemelor 5i sandtdtii umane.

g

salariata, Jijie Roxana - urménd si inceapa activitatea la data de 01-10-2018;

D. Locul de munci:

1. Activitatea se desfigoard la DEPARTAMENTUL DE CERCETARE AL FACULTATII DE
BIOLOGIE din sediul social, organizat al angajatorului Universitatea "Alexandru loan Cuza" din Tasi.
2. In lipsa unui loc de munei fix salariatul va desfisura activitatea astfel:

E. Felul muncii:

Funcfia/meseria: CERCETATOR S$TIINTIFIC (S) / codul funcfiei 211102 conform Clasificarii

Ocupatiilor din Roménia.

F. Atributiile postului:

Atributiile postului sunt prevazute in fisa postului, anexi la Contractul Individual de Munca si in cadrul
Proiectului complex de cercetare cu titlul ,,Procese integrate si sustenabile de depoluare a mediului,
reutilizare a apelor uzate §i valorificare a deseurilor”, acronim SUSTENVPRO, contract de finantare
nr. 26PCCDI/01.03.2018 — Proiect component nr. 1: Evaluiri complexe ale poluantilor prioritari din
diverse matrici de utilizare a apei si identificarea riscurilor asupra ecosistemelor si sandtitii umane.
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CONTRACT INDIVIDUAL DE MUNCA
incheiat i inregistrat sub nr. 9811/28-09-2018
in registrul general de evidenti a salariatilor sub numarul 5825

A. Pirtile contractului:

Angajator - UNIVERSITATEA "ALEXANDRU IOAN CUZA" 1AS$I, cu sediul in lasi, B-dul Carol I
nr.11, cod fiscal 4701126, telefon 40 232 201010, reprezentati legal prin prof. univ. dr. Mihaela
ONOFREI in calitate de Ordonator de Credite si,

salariata - D-na. Jijie Roxana, CNP 2890711226728, cetatenia RO, tara de provenienta Roménia -U.E.,
domiciliatd in localitatea IASI, str. PLANTELOR, nr. 1, bloc 754, scara A, etaj 1, ap. 6, judetul IASI, cod -
posesor al actului de identitate C.1. seria MZ nr. 188969 eliberata de SPCLEP IASI la data de 27-06-2013,
avind ca pregitire profesionala FACULTATEA DE FIZICA, UNIVERSITATEA "ALEXANDRU
IOAN CUZA" din IASI,

am incheiat prezentul contract individual de muncd in baza dispozitiilor legale si in urmatoarele conditii
asupra cirora am convenit:

B. Obiectul contractului:

desfdsurarea, de catre angajat §i sub autoritatea angajatorului, a activitatilor stabilite conform prezentului
contract si figei postului, in conditiile stabilite conform prezentului contract individual de munci, a
regulamentului de ordine interioard si in cadrul Proiectului complex de cercetare cu titlul ,,Procese
integrate §i sustenabile de depoluare a mediului, reutilizare a apelor uzate si valorificare a deseurilor®,
acronim SUSTENVPRO, contract de finantare nr. 26PCCDI/01.03.2018 — Proiect component nr. 3:
Valorificarea resurselor de biomasd pentru dezvoltarea de procese inovative de epurare a apelor uzate si
eliminare a poluantilor prioritari (organici si metale toxice).

C. Durata contractului:
b) determinatd de 27 luni, pe perioada cuprinsd intre data 01-10-2018 si data de 31-12-2020 inclusiv,
salariata, Jijie Roxana - urmind si inceapi activitatea la data de 01-10-2018;

D. Locul de munci:

1. Activitatea se desfisoardi la DEPARTAMENTUL DE CERCETARE AL FACULTATII DE
BIOLOGIE din sediul social, organizat al angajatorului Universitatea "Alexandru loan Cuza" din Iasi.
2. In lipsa unui loc de munci fix salariatul va desfasura activitatea astfel:

E. Felul muncii: 5
Functia/meseria: CERCETATOR STIINTIFIC (S) / codul functiei 211102 conform Clasificarii
Ocupatiilor din Roménia.

F. Atributiile postului:

Atributiile postului sunt previzute in fisa postului, anexd la Contractul Individual de Munci si in cadrul
Proiectului complex de cercetare cu titlul ,Procese integrate si sustenabile de depoluare a mediului,
reutilizare a apelor uzate si valorificare a deseurilor®, acronim SUSTENVPRO, contract de finantare
nr. 26PCCDI/01.03.2018 — Proiect component nr. 3: Valorificarea resurselor de biomasi pentru
dezvoltarea de procese inovative de epurare a apelor uzate si eliminare a poluantilor prioritari (organici
si metale toxice).
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CONTRACT INDIVIDUAL DE MUNCA
incheiat si inregistrat sub nr. 9812/28-09-2018
in registrul general de evidentd a salariatilor sub numarul 5825

A. Pirtile contractului:

Angajator - UNIVERSITATEA "ALEXANDRU IOAN CUZA" IASI, cu sediul in Tasi, B-dul Carol I
nr.11, cod fiscal 4701126, telefon 40 232 201010, reprezentatd legal prin prof. univ, dr. Mihaela
ONOFREI in calitate de Ordonator de Credite si,

salariata - D-na. Jijie Roxana, CNP 2890711226728, cetifenia RO, {ara de provenienti Roménia -U.E.,
domiciliata in localitatea IASL str. PLANTELOR, nr. 1, bloc 754, scara A, etaj 1, ap. 6, judetul IASI, cod -
posesor al actului de identitate C.I. seria MZ nr. 188969 eliberati de SPCLEP IASI la data de 27-06-2013,
avind ca pregitire profesionala FACULTATEA DE FIZICA, UNIVERSITATEA "ALEXANDRU
IOAN CUZA™ din IASI,

am incheiat prezentul contract individual de munca in baza dispozitiilor legale si in urmatoarele conditii
asupra cérora am convenit:

B. Obiectul contractului:

desfagurarea, de citre angajat si sub autoritatea angajatorului, a activititilor stabilite conform prezentului
contract si fisei postului, in conditiile stabilite conform prezentului contract individual de munci, a
regulamentului de ordine interioara si in cadrul Proiectului complex de cercetare cu titlul ,,Procese
integrate si sustenabile de depolnare a mediului, reutilizare a apelor uzate si valorificare a deseurilor,
acronim SUSTENVPRO, contract de finantare nr. 26PCCDI/01.03.2018 — Proiect component nr. 5:
Evaluarea sustenabilititii proceselor de tratare/epurare a apei si valorificare a deseurilor prin analiza
ciclului de viatd.

C. Durata contractului:
b) determinatd de 27 luni, pe perioada cuprinsd intre data 01-10-2018 si data de 31-12-2020 inclusiv,
salariata, Jijie Roxana - urménd si inceapd activitatea la data de 01-10-2018;

D. Locul de munci:

1. Activitatea se desfisoard la DEPARTAMENTUL DE CERCETARE AL FACULTATII DE
BIOLOGIE din sediul social, organizat al angajatorului Universitatea "Alexandru Toan Cuza" din Iasi.
2. In lipsa unui loc de munc fix salariatul va desfasura activitatea astfel:

E. Felul muncii: B
Functia/meseria: CERCETATOR STIINTIFIC (S) / codul funcgiei 211102 conform Clasificarii
Ocupatiilor din Romania.

F. Atributiile postului:

Atributiile postului sunt prevazute in fisa postului, anexa la Contractul Individual de Munca si in cadrul
Proiectului complex de cercetare cu titlul ,,Procese integrate si sustenabile de depoluare a mediului,
reutilizare a apelor uzate si valorificare a deseurilor*, acronim SUSTENVPRO, contract de finantare
nr. 26PCCDI/01.03.2018 — Proiect component nr. 5: Evaluarea sustenabilititii proceselor de
tratare/epurare a apei si valorificare a degeurilor prin analiza ciclului de viafd.
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