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3- Gross national product

4- Microbiological deteriorations
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2- Biological damages
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10- Bio-derived monomers

11- Landfill

12- Waste management

13- Edible films and edible coatings
14- Barrier properties

15- Synthetic polymers

16- Composite films

17- Synthesis

18- Microorganisms

19- Enzyme
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1- Polyethylene- or copolymer-based materials
2- Recyclability

3- Petrochemical products

4- Disposable

5- Biodegradable

6- Recyclable

7- Bio-based packaging

8- Renewable, biological raw materials

9- Cellulose

¥4

WWAF s =YY oslact - adidt Jlw



3031 Sl oy o2l gl sl il e s 4

o33 eSS i (i Sy Slee)
S e bzl L P 3 pId o3l gl ..A;JL;a Cowddy
OLalS 51U ea55 Gy et s 5 5 4
S soka s Lt gl S e s Sl
Shedeal i Gl oo i g 5 (Sl 5T
Al e s i (Al SV e)es S
b oS b oS as b mul y poler ool S
WJlte gl Dy o atlw o by m Ll
L Sl sl ey S ol ol L 05585 418 g
B ay sy Lo oy ol 51 o3k 3t (e

il ol (gl yls laol s e 3 ol

i

Sl ek dsle | e a3 s 3l ol sla ack (1)

skl 5 analas il £(55,5LES b 1 Jol T35S
. Y

(Clacl ST

)‘ QQM\L&WJ%‘\_: c.k_n.«lf.._n.«:duja.:.li (\‘)

uuw”w@uj\aghﬁd;p&uﬂ;y

¢ (Ul SSY) L

Lig 55 sl 5 e e gge LOT 3 a5 Lla ek (8)

il eJ.;Jda Csd 4 dkgmé@l;ﬁj\ o= ol e

o s Al szl CPCL) (0555,

wJJV_y‘JJ\JAMLL_udpL@{ub}LéHQ

(L;’L..\...:_) obj;) ‘\J..:_Jsiububn? cL\A )\ A\ ei‘}:l?- éLQJA?ii

bt A s (518 s

ey 3 Jooto- sla oy 3 Jol glandy 3 bl sla el
- hr—-.-‘@)bf{.ﬂ Saakio—) 3 o Y s
S akal ssSY 8 L
(PHA) tact 5137 Ikt ®cL) . —
| I
l PR
(PEA)
(T bdod dagntis
; el
g L () AT
B NEEPRRT
a;a;‘:"p-l's’ J_aﬂj ‘J':;','-“.""
S sS
H |
,‘_s}i,l-..;‘i_..a.-u @Lgi_-_;, (}::u)ﬁ:nh;,
i 3 ool S
’ SIS sl
2 5% D5 AS
I.n'c-..a

(VY] iy Aocam ) ook uwardb -\ S

23 pdnbom Ay Gl e b Al g e 5 035
LV Vs b, pmen il glaws;

10- Fractionation
11- Genetically modified plants
12- Aliphatic or aromatic copolyesters
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1- Biomass

2- Agro-polymers

3- Microbial polymers
4- Polyhydroxyalkanoate
5- Poly(lactic acid)

6- Polycaprolactone

7- Polyester amide

8- Fossil origin

9- Renewable resources
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15- Glucopyranose units

16- Degree of polymerization
17- Hydrocarbon polymer
18- Aliphatic and aromatic constituents
19- Nanocellulose

20- Nanosized fibrils

21- Biosynthesized

22- Cellulose derivative

23- Nanomaterials

24- Nanocomposite

25- Bio-formation
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1- Biopolymers

2- Cotton

3- Reinforcing phase

4- Plant fibers

5- Hemicellulose

6- Lignin

7- Microfibrils

8- Intertwined microfibrils
9- Nanofibers

10- Nanocrystalline domains and amorphous regions
11- D-glucopyranose units
12- Glycosidic linkages
13- Hydrogen bond

14- Parallel conformation

WWAF s =YY oslact - adidt Jlw



ety ol s 55 o x5 B sk @

Ve . .. . . :
‘)f&":—"“J Jg—"zm”“"—&l"bj".ﬁ":’u—‘&%
S S s s Al a e esls )5l

. oz PR
[\O]JJ‘;L;‘ )lsf‘jjzéj’"\ibj‘-’}

laediS 5y L Loy 5 oS 5 g 3 5alS 50
5 omedin S8 ol L Y 5l sl s JTL Jokee
. A 5 .
(s Al laag S s ye s Vs ane aslizad
O3 U dees bady Sl L s 5 7 eS canalis
el 8l (gl S5l sl Olge 4y il Jdme
D) J.AL.:: Lﬁch.Sﬁva [V:IJU‘OJM A}LV.:J J“‘.‘.'Li Jﬂq&
SIS T e ek BLIISL T gl aal
Les Il g Uil o | oS sl b 5 5k
”éh&ﬂ SISl able gl v_ﬂﬁ.c dsl> sl 5
o ) gl S B 5 (b 50)
e Olal o5 4 oo i 53 s 4l plkles S
s Sl Ly Ladl iy 85w 5 ol

Dolast e

a3 00lS 6 51 szl glyl30 —) ¥
wsjdfbéuowﬁbuMAS&m
4@\?%\;%\.&: BRIV ENGINE SO NV FP bW g0

Sl (LS ol s 5 0 slas g

14- Deformability

15- Electrical conductivity

16- Gas permeability

17- Nanosized inorganic or organic fillers
18- Surface chemistry properties

19- Hydrocolloids

20- Pectin

21- Solid layered clays

22- Synthetic polymer nanofibers

23- Carbon nanotubes

24- Layered silicate
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1- Nanosized elements
2- Matrix

3- Percolated network
4- Value-added materials
5- Polymer composites
6- Flake

7- Particulates

8- Nanoscale fillers

9- Barriers

10- Solutes

11- Carriers

12- Antioxidants

13- Antimicrobials
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13- Melt viscosity

14- Renewable polymers

15- Strawhecker

16- Montmorillonite (MMT) exfoliated composite
17- Optical clarity

18- Macro-organisms

19- Fresh-like, and convenient food products
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1- Dimensional stability
2- Dispersions

3- Dispersion

4- Individual packaging
5- Nuts

6- Raisins

7- Controlled release of active ingredients
8- Density

9- Morphology

10- Interfacial area

11- Interface

12- Relaxation behavior
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6- Biosynthesis

7- Controlled mechanical disintegration

8- A.J. Brown

9- Bacterial cellulose

10- Gluconacetobacter xylinus

11- Gelatinous mass

12- Vinegar fermentation

13- Culture medium

14- Systematic

15- Integration

16- Biotechnological

17- Polysaccharide chemistry
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1- Active packaging technologies

2- Innovative packaging and processing technology
3- Individual packaging of particulate foods

4- Functionally active substances

5- Nutritional supplements
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15- Moisture resistant paper laminate
16- Reinforced biopolymers

17- Cellulose esters

18- Regenerated cellulose fibers

19- Processed membrane

20- Controllable water capacity
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1- Cultivation

2- Nanofibrillated celluloses
3- Substructures

4- Chemical treatment

5- Turbak

6- Micro fibrillated cellulose
7- Water-storage capacity
8- Solidification

9- Filter aids

10- Filter aids

11- Filtration

12- Coating

13- Thickening agent

14- Gas-barrier
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17- Thermo-gravimetric analysis
18- Tensile strength

19- Megapascal

20- Backbone

21- Zimmermann

22- Fibril-reinforced PVOH nanocomposites
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1- Reinforcing agent

2- Petroleumderived nonbiodegradable polymers
3- Polyethylene

4- Polypropylene

5- Polylactic acid

6- Polyvinyl alcohol

7- Methylcellulose

8- Chitosan

9- Lee

10- Casting

11- Microcrystalline cellulose
12- Hydrobromic acid

13- Crystallinity

14- Degree of polymerization
15- Molecular weight

16- Amorphous domains
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10- Conditioned

11- Allicin

12- Lysozyme

13- Carbodiimide cross-linker

14- Conjugated

15- Conjugated

16- Allicin-conjugated nanocellulose
17- Lysozyme-conjugated nanocellulose
18- Antifungal and antibacterial effects
19- Candida albicans

20- Aspergillus niger

21- Staphylococcus aureus

22- Escherichia coli

23- Antimicrobial agent
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1- Khan

2- Casted

3- Glycerol

4- Tween 80

5- Puncture strength

6- Puncture deformation

7- Viscoelasticity coefficient
8- Formulation

9- Dufresne and Vignon
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10- Chitosan—nanocellulose biocomposite
11- Kilodalton

12- Sonication

13- Polymer matrix

14- Agar disc diffusion method

15- Inhibitory effects

16- Gram-positive (S. aureus)

17- Gram-negative (E. coli and S. enteritidis)
18- Lactic acid bacteria population

19- Nylon

20- Logarithmic cycles

21- Cellulose fibrils
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1- Textile materials

2- Xylans

3- Hemicelluloses

4- Birch wood xylan

5- Nanofibrillated cellulose

6- Sorbitol

7- Methoxypolyethylene glycol
8- Agglomeration

9- Unplasticized films
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7- Cellulose nanofibrils

8- Whisker-type ultrafine cellulose

9- Cytotoxicity

10- The highest tolerated dose

11- Total protein content

12- In vivo pharyngeal aspiration test

13- Inflammatory response

14- Bacterial contamination

15- Native nanofibril-based structures

16- Structure induced acute cytotoxic effects

17- Fibroblast cells

18- Mitochondrial activity

19- Cytocompatibility of unmodified, cationized
and anionized (CMF)
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1- Fibrillated celluloses

2- Polydisperse

3- Gastro-intestinal tract

4- Biocompatibility

5- Toxicity test

6- Cytotoxic and genotoxic properties
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1- Fibroblasts

2- Chemical treatments

3- Cytotoxic effects

4- Vartiainen

5- Inhalation

6- In vitro bioassays

7- Immediate cytotoxicity

8- Sub-lethal effects

9- Cultured human cells

10- Transient morphological changes
11- Human cervix carcinoma (HeLa229) cells
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