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A Table S1 covering the review articles on the topic of cellulose nanocrystals during last three
years is included in this file.



Table S1. Overview of the review articles on the topic of cellulose nanocrystals during last three years. (The related articles are concerning with the

surface modification of CNC: ref. 6, 11, 16, 18, 23, 28, 29.)

Year Title Focus and brief description Ref.
Assembly, gelation, and helicoidal consolidation of Important analysis of structural evolution of high concentration CNCs dispersion from the 1
nanocellulose dispersions recent researches involving in situ, time-resolved small-angle X-ray scattering (SAXS).
A_rewew on cellulose nanocry§tals as promising Recent progress in CNC-based hydrogels and its advanced applications covering
biocompounds for the synthesis of nanocomposite : ; ; i 2

wastewater treatment, biomedical, biosensing.
hydrogels
Nanocellulose processing properties and potential Concerns to the preparation of nanocellulose from different cellulosic materials and its 3
applications potential industrial applications and market prospects.
3D bioprinted nanocellulose-based hydrogels for Recent developments and challenges in 3D bioprinting nanocellulose-based hydrogel 4
2019 tissue engineering applications: a brief review materials with particular emphasis on tissue engineering applications.
_ Particular emphasis on fabrication of nanocellulose-based hydrogels via new methods
Cellulose nanocrystals and cellulose nanofibrils based N : N : . . ; . .
) . o and their biomedical applications involving wound dressings, tissue engineering scaffolds 5
hydrogels for biomedical applications . ; )
and drug delivery in last five years.
" . : A summary of most recent surface modification methods employed for nanocellulose and
A critical review of cellulose-based nanomaterials for o . ;
e . the applications of nanocellulose-based materials for removing heavy metals, 6
water purification in industrial processes . .
pharmaceutical and organic compounds.
Nanocelluloses: natural-based materials for fiber- Particular emphasis on the use of nanocellulose as reinforcing filler in cementitious 7
reinforced cement composites. a critical review composites.
Importance of agricultural and industrial waste in the . . . .
. . . Particular emphasis on the properties of nanocellulose prepared from agriculture and
field of nanocellulose and recent industrial . : . , . : . o 8
) . industrial waste via various processing methods and its potential applications.
developments of wood based nanocellulose: a review
, Concerns to the most advanced nanocellulose-based materials including functional fibers,
Advanced  materials  through  assembly  of . s ; .
porous aerogels, foams and bulk matter prepared by functionalizing their surface with 9
nanocelluloses : . ;
(bio)polymers, inorganics, or nanocarbons.
Concerns to the special cellulose-based materials prepared by the inspiration from the
2018 Cellulose-based biomimetics and their applications petals o_f the pla_nts, .hel|cal filaments produced by plan_ts, colorgd materlals, wate.r- 10
responsive materials in plants, and environmental stimuli-responsive tissues found in
insects and plants.
. . . A summary in various types of surface modification of nanocellulose and its impact to the
Surface functionalized nanocellulose as a veritable : .

) X A L properties of nanocellulose and nanocellulose-based materials, and concerns to the
inclusionary material in contemporary bioinspired . . . . 11
R . importance of nanocellulose insome emerging applications, such as biosensor,

applications: A review )
papermaking etc.
. The analysis of the mechanism in forming iridescent, vivid color materials from liquid
The self-assembly of cellulose nanocrystals: . : . .
crystals suspensions of cellulose nanocrystals, and their complex optical materials 12

hierarchical design of visual appearance

assembled by structural control.
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2017

Cellulose and nanocellulose-based flexible-hybrid
printed electronics and conductive composites—a
review

Cellulose nanocrystals as carriers in medicine and
their toxicities: a review

3D printing with cellulose materials

Advances in cellulose nanomaterials

Sugarcane bagasse fiber and its cellulose
nanocrystals for polymer reinforcement and heavy
metal adsorbent: a review

Nanocellulose, a versatile green platform: from
biosources to materials and their applications
Current characterization methods for cellulose

nanomaterials
Nanocellulose: a promising nanomaterial for advanced
electrochemical energy storage

Nanocellulose nanocomposite
technological and environmental issues

hydrogels:

Cellulose  nanocrystal (CNC)-inorganic
systems: synthesis, properties and applications
Grafting Polymers from Cellulose Nanocrystals:
Synthesis, Properties, and Applications

Nanocellulose as a natural source for ground breaking
applications in materials science: Today’s state

hybrid

Moisture and oxygen barrier properties of cellulose
nanomaterial based films

Cellulose-based supercapacitors: material and
performance considerations

Nanocellulose in sensing and biosensing

Review of hydrogels and aerogels containing

The recent progress in development of nanocellulose-based materials for flexible-hybrid
printed electronics.

The application of CNCs as drug delivery systems, and the concerns to their safe use,
patents and available products.

A discussion about recent development in nanocellulose-based materials for 3D printing
covering printing technologies, properties and performance in the fields of smart textile,
medical, and electronics.

Recent process made in the production and various surface modification procedures of
nanocellulose and the its life cycle assessment studies.

Particular emphasis on the nanocellulose extracted from sugarcane bagasse and its
reinforcing ability to various polymer matrixes.

A comprehensive analysis of the nanocellulose-based materials from different sources,
synthesis methods, surface modification, to various applications.
Covering the detailed practices, methods and techniques for
nanocellulose-based materials.

The use of nanocellulose-derived materials as various energy storage systems including
supercapacitors, batteries and the integration of nanocellulose with other active materials
for developing a number of advanced materials.

The recent process in synthesis methods and technological applications of nanocellulose-
based nanocomposite hydrogels and their applications in agriculture, food, and
agriculture biomedicine.

An overview on the recent progress in the development of CNC-inorganic hybirds with
additional surface functionalization and their applications as biomedicine and catalyzer.
Various polymer grafting from approaches employed on surface of CNCs and some
emerging applications of CNCs

Current state concerning to the production, structural details, physicochemical properties,
and innovative applications of nanocellulose.

The analysis for the performance of various nanocellulose-based films, papers and
nanocellulose coated polymers materials as barrier materials against moisture and
oxygen permeation.

The evaluation and comparison of nanocellulose-based materials energy storage
performance using device-specific factors such as volumetric properties, electrode
structures, areal capacities, and mass loadings, in particular.

The use of biosensing nanocellulose-based materials in collecting analytical information
for various fields including medical diagnosis, food safety, labeling and bioimaging
applications etc.

Particular concerns to the physical and chemical cross-linking methods,

characterizing

post-
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nanocellulose

Recent advances in the application of cellulose
nanocrystals

Nanocellulose in bio-based food packaging
applications

Recent progress in cellulose nanocrystals: sources
and production

Nanocellulose-based adsorption materials
Recent developments on nanocellulose reinforced
polymer nanocomposites: a review

Nanocellulose-based foams and aerogels: processing,
properties, and applications

Nanocellulose-based conductive materials and their
emerging applications in energy devices — a review

modification, and structural control of nanocellulose-based hydrogels and aerogels.

An introduction of surface modification of CNC and the applications and significant impact
of CNCs to three fields of energy and electronics, biomedical, wastewater treatment.

A summary of the finding and potential applications of nanocellulose as bio-based
materials for food packing.

The recent progress in the production of cellulose nanocrystals with concerns to various
cellulose resources, main methods used for its isolation and structural organization.

The recent progress in use of nanocellulose as absorbent materials to remove heavy
metal ions, CO, gas, dyes and other pollutants.

Concerns to nanocellulose-based composites covering various processing techniques,
different rubber and thermoset polymer matrixs and new findings and cutting-edge studies
on electrospun composites.

The main processing methods and properties of nanocellulose-based aerogels, and
foams with particular emphasis on the preparing methods of ice templating.

Recent progress in the development of preparing nanocellulose-based conductive
materials and the energy devices involving solar cells, lithium ion batteries and
supercapacitors.

29

30

31

32

33

34

35




Reference

1.

10.

11.

12.

13.

14.

Y. Liu, C. Schiitz, G. Salazar-Alvarez, L. Bergstrom, Langmuir, 2019, 35, 3600. DOI:
10.1021/acs.langmuir.8b04013.
J. Shojaeiarani, D. Bajwa, A. Shirzadifar, Carbohydr. Polym., 2019, 216, 247. DOI:

10.1016/j.carbpol.2019.04.033

. A. Dufresne, Curr. For. Rep., 2019, 5, 76. DOI: 10.1007/s40725-019-00088-1.

S. S. Athukoralalage, R. Balu, N. K. Dutta, N. Roy Choudhury, Polymers, 2019, 11, 898.
DOI: 10.3390/polym11050898.

H. Du, W. Liu, M. Zhang, C. Si, X. Zhang, B. Li, Carbohydr. Polym., 2019, 209, 130. DOI:
10.1016/j.carbpol.2019.01.020.

D. Wang, Cellulose, 2019, 26, 687-701. DOI: 10.1007/s10570-018-2143-2.

A. Balea, A. Blanco, C. Negro, Polymers, 2019, 11, 518. DOI: 10.3390/polym11030518.
M. Rajinipriya, M. Nagalakshmaiah, M. Robert, S. Elkoun, ACS Sustain. Chem. Eng., 2018,
6, 2807. DOI: 10.1021/acssuschemeng.7b03437.

E. Kontturi, P. Laaksonen, M. B. Linder, A. H. Gréschel, O. J. Rojas, O. Ikkala, Adv. Mater.,
2018, 30, 1703779. DOI: 10.1002/adma.201703779.

A. P. Almeida, J. P. Canejo, S. N. Fernandes, C. Echeverria, P. L. Almeida, M. H.
Godinho, Adv. Mater., 2018, 30, 1703655. DOI: 10.1002/adma.201703655.

K. M. Chin, S. Sung Ting, H. L. Ong, M. Omar, J. Appl. Polym. Sci., 2018, 135, 46065.
DOI: 10.1002/app.46065.

R. M. Parker, G. Guidetti, C. A. Williams, T. Zhao, A. Narkevicius, S. Vignolini, B.
Frka-Petesic, Adv. Mater., 2018, 30. 1704477. DOI:10.1002/adma.201801335.

S. Agate, M. Joyce, L. Lucia, L. Pal, Carbohydr. Polym., 2018, 198, 249. DOI:
10.1016/j.carbpol.2018.06.045.

A. B. Seabra, J. S. Bernardes, W. J. Favaro, A. J. Paula, N. Durdn, Carbohydr. Polym.,

2018, 181, 514. DOI: 10.1016/j.carbpol.2017.12.014.



15

16.

17.

18

19.

20.

21.

22.

23.

24.

25.

26.

.Q. Wang, J. Sun, Q. Yao, C. Ji, J. Liu, Q. Zhu, Cellulose, 2018, 25, 4275. DOI:
10.1007/s10570-018-1888-y.

H. Kargarzadeh, M. Mariano, D. Gopakumar, I. Ahmad, S. Thomas, A. Dufresne, J.
Huang, N. Lin, Cellulose, 2018, 25,2151. DOI: 10.1007/s10570-018-1723-5.

R. Z. Khoo, W. S. Chow, H. Ismail, Cellulose, 2018, 25, 4303. DOI: 10.1007/s10570-018-
1879-z.

. B. Thomas, M. C. Raj, J. Joy, A. Moores, G. L., Drisko, C. Sanchez, Chem. Rev., 2018,
118, 11575. DOI: 10.1021/acs.chemrev.7b00627.

E. J. Foster, R. J. Moon, U. P. Agarwal, M. J. Bortner, J. Bras, S. Camarero-Espinosa, K. J.
Chan, M. J. Clift, E. D. Cranston, S. J. Eichhorn, Chem. Soc. Rev., 2018, 47, 2609. DOI:
10.1039/C6CS008951.

W. Chen, H. Yu, S. Y. Lee, T. Wei, J. Li, Z. Fan, Chem. Soc. Rev., 2018, 47, 2837. DOI:
10.1039/c7¢s00790f.

D. M. Nascimento, Y. L. Nunes, M. C. Figueirédo, H. M. de Azeredo, F. A. Aouada, J. P.
Feitosa, M. F. Rosa, A. Dufresne, Green Chem., 2018, 20, 2428. DOI: 10.1039/c8gc00205c.
M. S. Islam, L. Chen, J. Sisler, K. C. Tam, J. Mat. Chem. B, 2018, 6, 864. DOI:
10.1039/c7tb03016a.

S. Wohlhauser, G. Delepierre, M. Labet, G. Morandi, W. Thielemans, C. Weder, J. O.
Zoppe, Macromolecules, 2018, 51, 6157. DOI: 10.1021/acs.macromol.8b00733.

D. Klemm, E. D. Cranston, D. Fischer, M. Gama, S. A. Kedzior, D. Kralisch, F. Kramer,
T. Kondo, T. Lindstrdom, S. Nietzsche, K. Petzold-Welcke, F. Rauchfull, Mater. Today,
2018, 21, 720. DOI: 10.1016/j.mattod.2018.02.001.

J. Wang, D. J. Gardner, N. M. Stark, D. W. Bousfield, M. Tajvidi, Z. Cai, ACS Sustain.
Chem. Eng., 2017, 6,49. DOI: 10.1021/acssuschemeng.7b03523.

Z. Wang, P. Tammela, M. Stremme, L. Nyholm, Adv. Energy Mater., 2017, 7, 1700130.

DOI: 10.1002/aenm.201700130.



27. H. Golmohammadi, E. Morales-Narvaez, T. Naghdi, A. Merkoci, Chem. Mat., 2017, 29,
5426. DOI: 10.1021/acs.chemmater.7b01170.

28.K. J. De France, T. Hoare, E. D. Cranston, Chem. Mat., 2017, 29, 4609. DOI:
10.1021/acs.chemmater.7b01170.

29. N. Grishkewich, N. Mohammed, J. Tang, K. C. Tam, Curr. Opin. Colloid Interface Sci.,
2017,29,32. DOI: 10.1016/j.cocis.2017.01.005.

30. H. M. Azeredo, M. F. Rosa, L. H. C. Mattoso, Ind. Crop. Prod., 2017, 97, 664. DOI:
10.1016/j.indcrop.2016.03.013.

31. D. Trache, M. H. Hussin, M. M. Haafiz, V. K. Thakur, Nanoscale, 2017, 9, 1763. DOI.:
10.1039/c6nr09494e.

32.J.Ru, B. Y. Geng, C. C. Tong, H. Y. Wang, S. C. Wu, H. Z. Liu, Prog. Chem., 2017, 29,
1228. DOI: 10.7536/PC170616.

33. H. Kargarzadeh, M. Mariano, J. Huang, N. Lin, . Ahmad, A. Dufresne, S. Thomas,
Polymer, 2017, 132, 368. DOI: 10.1016/j.polymer.2017.09.043.

34. N. Lavoine, L. Bergstrom, J. Mater. Chem. A, 2017, 5, 16105. DOI: 10.1039/c7ta02807e.

35.X. Du, Z. Zhang, W. Liu, Y. Deng, Nano FEnergy, 2017, 35, 299. DOLI:

10.1016/j.nanoen.2017.04.001.



