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Abstract

Graphene with a carbon-based structure can be considered as one of the most biocompatible nanomaterials synthesized in the

laboratories. In this regard, green synthesis of graphene by herb and their extracts/ingredients has been drawn many attentions.

Furthermore, potential applications of herbal-functionalized graphene nanomaterials in upcoming nanomedicine is known as one

of the hot topics in recent years. Here, we have briefly reviewed green synthesis of graphene by some traditional east herbs and the

unique features of herbal-functionalized graphene in some important biomedical /biological fields including anti-pathogen, cancer

therapy, and tissue engineering purposes.
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Introduction

Graphene is known as one of the unique two-dimensional
nanomaterials with fascinating physicochemical properties
highlighted in nanomedicine [1]. Interestingly, it is constructed by
carbon atoms which are the basic elements of life in the Universe.
Hence, graphene has been extensively applied in various biological
as well as biomedical applications including, antibacterial [2],
antifungal [3], antiparasitical [4] antiviral [5] purposes, various
tissue engineering from cartilage [6] to vascular [7], bone [8],
cardiac [9] and neuronal [10] tissue regenerations, drug/gene
delivery [11], cancer detection/imaging [12], targeting [13] and
therapy [14], DNA/RNA extraction [15], genetic biosensing [16]
applicable in early detection of harmful gene expressions in blood
[17], treatment of various diseases from viral-induced diseases
[18] to Parkinson/Alzheimer [19] and recently fabrication of
antiviral drugs [20] and vaccine [21]. In this work, we have
reviewed green reduction of graphene oxide by some traditional
east herbs and some special applications of herbal-functionalized

graphene in upcoming biomedicine.

Green reduction of graphene oxide by traditional east herbs

Ingredients and/or extracts of various traditional east herbs
(originated from China and India to Persian) have been widely
utilized for green synthesis and green functionalization of graphene
materials applicable in various biological/biomedical purposes.
For instance, Polyphenols of green tea [22], Aloe vera [23], Spinacia
oleracea [24], Allicin of garlic [25], Ocimum sanctum [26], Curcumin
[27], Inulin [28], Lycium barbarum [29], Chrysanthemum [30],
Hibiscus sabdariffa L. [31], Salvadora persica L. [32], Clove essential
oil [33], and Rose water [34] have been used for green reduction/

deoxygenation of graphene oxide.

Herbal-functionalized graphene in biomedicine

The green reduced graphene oxide sheets functionalized by
herbal molecules/ingredients/drugs have been used in versatile
biological/biomedical applications. For example, ginseng-reduced
graphene oxide sheets were utilized as a two-dimensional scaffolds
in proliferation/differentiation of human neural stem cells

into neurons [35]. The reduced graphene oxide synthesized by
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Chenopodium album [36] and Lantana camara [37] was suggested
as effective biomediated nanomaterials for antimicrobial and
anticancer purposes. Allicin-loaded graphene was used in
antibacterial purposes [38]. Chang, et al. [39] reported the effect
of reduced graphene oxide/Amaranth extract/Au nanocomposite
hydrogel for localized and multiple synergistic cancer therapy.
Curcumin-reduced graphene oxide was also applied in cancer
cell destruction [40]. Green tea polyphenols-reduced graphene
oxide sheets showed high attachment to cancerous cells [41], as
similarly observed for glucose-reduced graphene oxide sheets [42].
In another work, Lentinan-modified graphene oxide sheets could
facilitate antigen uptake in macrophages and improved /modulated
the performance of antigens involved in adaptive immunity [43].
Laminaran of brown algae (with antioxidant and anti-infalammotry
activities) was incorporated with three-dimensional graphene
foam and the coposision was used as a three-dimensional scaffold
to increase the toughness of the scaffold and modelate the behavior
of starting stem cells [44]. Konjac glucomannan/sodium alginate/
GO hydrogels (in which konjac glucomannan was extracted
from Amorphophallus konjac) was prepared and utilized as an
anticancer drug with pH-dependent release of anticancer drug
[45]. The B-carotene of Abelmoschus esculentus L. was incorporated
by graphene oxide for further regulation of Nrf2 in order to trigger
protection against diethylnitrosamine-induced hepatic fibrosis
[46].

Conclusion

These data indicate that graphene, as one of the most
biocompatible and/or low-risk nanomaterials in the world (due
to its carbon-based structure), can present high potentials for
developing the current nanomedicine, especially in the frame of
traditional herbal medicine having low side-effects on human body
and living environment. This strategy is not against the modern
medicine for the required cases and so can help it for further

completion and effectiveness of the preventions/treatments.
Bibliography
1. HY Mao,, et al. “Graphene: promises, facts, opportunities, and

challenges in nanomedicine”. Chemical Reviews 113 (2013):
3407-3424.

2. Akhavan,, et al. “Toxicity of graphene and graphene oxide
nanowalls against bacteria”. ACS Nano 4 (2010): 5731-5736.

10.

11.

12.

13.

14.

23
M Sawangphruk., et al. “Synthesis and antifungal activity
of reduced graphene oxide nanosheets”. Carbon 50 (2012):
5156-5161.

Akhavan,, et al. “Adverse effects of graphene incorporated in
TiO2 photocatalyst on minuscule animals under solar light
irradiation”. Journal of Materials Chemistry 22 (2012): 23260-
23266.

T Seifi, et al. “Antiviral performance of graphene-based
materials with emphasis on COVID-19: A review”. Medicine in
Drug Discovery 11 (2021): 100099.

MA Shamekhi., et al. “Graphene oxide containing chitosan
scaffolds for cartilage tissue engineering”. International
Journal of Biological Macromolecules 127 (2019): 396-405.

YC Shin., et al. “RGD peptide and graphene oxide co-
functionalized PLGA nanofiber scaffolds for vascular tissue
engineering”. Regenerative Biomaterials 4 (2017): 159-166.

Akhavan,, et al. “Graphene nanogrids for selective and fast
osteogenic differentiation of human mesenchymal stem cells”.
Carbon 59 (2013): 200-211.

“Electroactive oxide-

MH Norahan., et al.

incorporated collagen assisting vascularization for cardiac

graphene

tissue engineering”. Journal of Biomedical Materials Research
107 (2019): 204-219.

Akhavan., et al. “Rolled graphene oxide foams as three-
dimensional scaffolds for growth of neural fibers using
electrical stimulation of stem cells”. Carbon 97 (2016): 71-77.

H Ayazi, et al. “Graphene aerogel nanoparticles for in-situ
loading/pH sensitive releasing anticancer drugs”. Colloids and
Surfaces B: Biointerfaces 186 (2020): 110712.

Y Fazaeli,, et al. “In vivo SPECT imaging of tumors by 198,199
Au-labeled graphene oxide nanostructures”. Materials Science
and Engineering: C 45 (2014): 196-204.

Akhavan., et al. “Nontoxic concentrations of PEGylated
graphene nanoribbons for selective cancer cell imaging and
photothermal therapy”. journal of Materials Chemistry 22
(2012): 20626-20633.

Akhavan,, et al. “Graphene nanomesh promises extremely
efficient in vivo photothermal therapy”. Small 9 (2013): 3593-
3601.

Citation: Omid Akhavan. “Graphene with East Taste in Herbal Nanomedicine". Acta Scientific Applied Physics 2.6 (2022): 22-25.


https://pubs.acs.org/doi/10.1021/cr300335p
https://pubs.acs.org/doi/10.1021/cr300335p
https://pubs.acs.org/doi/10.1021/cr300335p
https://pubs.acs.org/doi/10.1021/nn101390x
https://pubs.acs.org/doi/10.1021/nn101390x
https://www.sciencedirect.com/science/article/abs/pii/S0008622312005751
https://www.sciencedirect.com/science/article/abs/pii/S0008622312005751
https://www.sciencedirect.com/science/article/abs/pii/S0008622312005751
https://www.researchgate.net/publication/255762464_Adverse_effects_of_graphene_incorporated_in_TiO2_photocatalyst_on_minuscule_animals_under_solar_light_irradiation
https://www.researchgate.net/publication/255762464_Adverse_effects_of_graphene_incorporated_in_TiO2_photocatalyst_on_minuscule_animals_under_solar_light_irradiation
https://www.researchgate.net/publication/255762464_Adverse_effects_of_graphene_incorporated_in_TiO2_photocatalyst_on_minuscule_animals_under_solar_light_irradiation
https://www.researchgate.net/publication/255762464_Adverse_effects_of_graphene_incorporated_in_TiO2_photocatalyst_on_minuscule_animals_under_solar_light_irradiation
https://www.sciencedirect.com/science/article/abs/pii/S0141813018347573
https://www.sciencedirect.com/science/article/abs/pii/S0141813018347573
https://www.sciencedirect.com/science/article/abs/pii/S0141813018347573
https://academic.oup.com/rb/article/4/3/159/2972206
https://academic.oup.com/rb/article/4/3/159/2972206
https://academic.oup.com/rb/article/4/3/159/2972206
https://www.sciencedirect.com/science/article/abs/pii/S0008622313002297
https://www.sciencedirect.com/science/article/abs/pii/S0008622313002297
https://www.sciencedirect.com/science/article/abs/pii/S0008622313002297
https://pubmed.ncbi.nlm.nih.gov/30371973/
https://pubmed.ncbi.nlm.nih.gov/30371973/
https://pubmed.ncbi.nlm.nih.gov/30371973/
https://pubmed.ncbi.nlm.nih.gov/30371973/
https://www.sciencedirect.com/science/article/abs/pii/S0008622315300270
https://www.sciencedirect.com/science/article/abs/pii/S0008622315300270
https://www.sciencedirect.com/science/article/abs/pii/S0008622315300270
https://pubmed.ncbi.nlm.nih.gov/31846894/
https://pubmed.ncbi.nlm.nih.gov/31846894/
https://pubmed.ncbi.nlm.nih.gov/31846894/
https://pubmed.ncbi.nlm.nih.gov/25491820/
https://pubmed.ncbi.nlm.nih.gov/25491820/
https://pubmed.ncbi.nlm.nih.gov/25491820/
https://pubs.rsc.org/en/content/articlelanding/2012/jm/c2jm34330d
https://pubs.rsc.org/en/content/articlelanding/2012/jm/c2jm34330d
https://pubs.rsc.org/en/content/articlelanding/2012/jm/c2jm34330d
https://pubs.rsc.org/en/content/articlelanding/2012/jm/c2jm34330d
https://pubmed.ncbi.nlm.nih.gov/23625739/
https://pubmed.ncbi.nlm.nih.gov/23625739/
https://pubmed.ncbi.nlm.nih.gov/23625739/

Graphene with East Taste in Herbal Nanomedicine

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

E Hashemi,, et al. “DNA and RNA extractions from eukaryotic
and prokaryotic cells by graphene nanoplatelets” RSC
Advances 4 (2014): 60720-60728.

Akhavan.,, et al. “Toward single-DNA electrochemical
biosensing by graphene nanowalls”. ACS Nano 6 (2012): 2904-
2916.

Akhavan,, et al. “Spongy graphene electrode in electrochemical
detection of leukemia at single-cell levels”. Carbon 79 (2014):
654-663.

M Ebrahimi,, et al. “Graphene-based Nanomaterials in Fighting
the Most Challenging Viruses and Immunogenic Disorders”.
ACS Biomaterials Science and Engineering 8.1 (2022): 54-81.

M Mahmoudi,, et al. “Graphene oxide strongly inhibits amyloid
beta fibrillation”. Nanoscale 4 (2012): 7322-7325.

H Jang,, et al. “A new helicase assay based on graphene oxide
for anti-viral drug development”. Molecules and Cells 35
(2013): 269-273.

Q Zhou.,, et al. “Large-Sized Graphene Oxide Nanosheets
Increase DC-T-Cell Synaptic Contact and the Efficacy of DC
Vaccines against SARS-CoV-2". Advanced Material 33 (2021):
2102528.

Akhavan,, et al. “Increasing the antioxidant activity of green
tea polyphenols in the presence of iron for the reduction of
graphene oxide”. Carbon 50 (2012): 3015-3025.

D Kavyashree., et al. “Aloe vera mediated hydrothermal
synthesis
nanocomposite: Luminescence and antioxidant properties”.
The European Physical Journal Plus. 131 (2016): 158.

of reduced graphene oxide decorated ZnO

D Suresh,, et al. “Spinach assisted green reduction of graphene
oxide and its antioxidant and dye absorption properties”.
Ceramics International 41 (2015): 4810-4813.

Akhavan. Private Experiments, unpublished.

P Shubha, et al. “Facile green reduction of graphene oxide
using Ocimum sanctum hydroalcoholic extract and evaluation
of its cellular toxicity”. Materials Chemistry and Physics 198
(2017): 66-72.

E Akbari., et al. “Curcumin as a green fluorescent label to revive
the fluorescence property of functionalized graphene oxide
nanosheets”. Journal of Drug Delivery Science and Technology
45 (2018): 422-427.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

24
B Feng., et al. “From graphite oxide to nitrogen and sulfur
co-doped few-layered graphene by a green reduction route
via Chinese medicinal herbs”. RSC Advances 4 (2014): 17902-
17907.

D Hou,, et al. “Green reduction of graphene oxide via Lycium
barbarum extract”. Journal of Solid State Chemistry 246 (2017):
351-356.

D Hou, et al. “Chrysanthemum extract assisted green
reduction of graphene oxide”. Materials Chemistry and Physics
183 (2016): 76-82.

H]J Chu,, et al. “Green reduction of graphene oxide by Hibiscus
sabdariffa L. to fabricate flexible graphene electrode”. Carbon
80 (2014): 725-733.

M Khan.,, et al. “Green Approach for the Effective Reduction
of Graphene Oxide Using Salvadora persica L. Root (Miswak):
Extract”. Nanoscale Research Letters 10 (2015): 281.

D Suresh,, et al. “Clove extract mediated facile green reduction
of graphene oxide, its dye elimination and antioxidant
properties”. Materials Letters 142 (2015): 4-6.

B Haghighi.,, et al. “Green-synthesis of reduced graphene
oxide nanosheets using rose water and a survey on their
characteristics and applications”. RSC Advances 3 (2013):
13365-13371.

Akhavan,, et al. “Accelerated differentiation of neural stem
cells into neurons on ginseng-reduced graphene oxide sheets”.
Carbon 66 (2014): 395-406.

MF Umar, et al. “Bio-Mediated Synthesis of Reduced Graphene
Oxide Nanoparticles from Chenopodium album: Their
Antimicrobial and Anticancer Activities”. Nanomaterials 10
(2020): 1096.

N Thiyagarajulu., et al. “Green Synthesis of Reduced Graphene
oxide Nanosheets Using Leaf Extract of Lantana camara and
Its In-Vitro Biological Activities”. Journal of Cluster Science 32
(2021): 559-568.

Y Liu, et al. “Enhanced antimicrobial activity and pH-
responsive sustained release of chitosan/poly (vinyl alcohol)/
graphene oxide nanofibrous membrane loading with allicin”.
International Journal of Biological Macromolecules 161
(2020): 1405-1413.

Citation: Omid Akhavan. “Graphene with East Taste in Herbal Nanomedicine". Acta Scientific Applied Physics 2.6 (2022): 22-25.


https://pubs.rsc.org/en/content/articlelanding/2014/ra/c4ra11458b
https://pubs.rsc.org/en/content/articlelanding/2014/ra/c4ra11458b
https://pubs.rsc.org/en/content/articlelanding/2014/ra/c4ra11458b
https://pubs.acs.org/doi/10.1021/nn300261t
https://pubs.acs.org/doi/10.1021/nn300261t
https://pubs.acs.org/doi/10.1021/nn300261t
https://www.sciencedirect.com/science/article/abs/pii/S0008622314007982
https://www.sciencedirect.com/science/article/abs/pii/S0008622314007982
https://www.sciencedirect.com/science/article/abs/pii/S0008622314007982
https://pubs.acs.org/doi/10.1021/acsbiomaterials.1c01184
https://pubs.acs.org/doi/10.1021/acsbiomaterials.1c01184
https://pubs.acs.org/doi/10.1021/acsbiomaterials.1c01184
https://pubmed.ncbi.nlm.nih.gov/23079862/
https://pubmed.ncbi.nlm.nih.gov/23079862/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3887892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3887892/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3887892/
https://onlinelibrary.wiley.com/doi/full/10.1002/adma.202102528
https://onlinelibrary.wiley.com/doi/full/10.1002/adma.202102528
https://onlinelibrary.wiley.com/doi/full/10.1002/adma.202102528
https://onlinelibrary.wiley.com/doi/full/10.1002/adma.202102528
https://www.sciencedirect.com/science/article/abs/pii/S0008622312002242
https://www.sciencedirect.com/science/article/abs/pii/S0008622312002242
https://www.sciencedirect.com/science/article/abs/pii/S0008622312002242
https://link.springer.com/article/10.1140/epjp/i2016-16158-7
https://link.springer.com/article/10.1140/epjp/i2016-16158-7
https://link.springer.com/article/10.1140/epjp/i2016-16158-7
https://link.springer.com/article/10.1140/epjp/i2016-16158-7
https://www.sciencedirect.com/science/article/pii/S0272884214019579
https://www.sciencedirect.com/science/article/pii/S0272884214019579
https://www.sciencedirect.com/science/article/pii/S0272884214019579
https://www.sciencedirect.com/science/article/abs/pii/S0254058417304315
https://www.sciencedirect.com/science/article/abs/pii/S0254058417304315
https://www.sciencedirect.com/science/article/abs/pii/S0254058417304315
https://www.sciencedirect.com/science/article/abs/pii/S0254058417304315
https://www.sciencedirect.com/science/article/abs/pii/S1773224717305063
https://www.sciencedirect.com/science/article/abs/pii/S1773224717305063
https://www.sciencedirect.com/science/article/abs/pii/S1773224717305063
https://www.sciencedirect.com/science/article/abs/pii/S1773224717305063
https://pubs.rsc.org/en/content/articlelanding/2014/ra/c4ra01985g
https://pubs.rsc.org/en/content/articlelanding/2014/ra/c4ra01985g
https://pubs.rsc.org/en/content/articlelanding/2014/ra/c4ra01985g
https://pubs.rsc.org/en/content/articlelanding/2014/ra/c4ra01985g
https://www.sciencedirect.com/science/article/abs/pii/S0022459616304844
https://www.sciencedirect.com/science/article/abs/pii/S0022459616304844
https://www.sciencedirect.com/science/article/abs/pii/S0022459616304844
https://www.sciencedirect.com/science/article/abs/pii/S025405841630606X
https://www.sciencedirect.com/science/article/abs/pii/S025405841630606X
https://www.sciencedirect.com/science/article/abs/pii/S025405841630606X
https://www.sciencedirect.com/science/article/abs/pii/S0008622314008707
https://www.sciencedirect.com/science/article/abs/pii/S0008622314008707
https://www.sciencedirect.com/science/article/abs/pii/S0008622314008707
https://nanoscalereslett.springeropen.com/articles/10.1186/s11671-015-0987-z
https://nanoscalereslett.springeropen.com/articles/10.1186/s11671-015-0987-z
https://nanoscalereslett.springeropen.com/articles/10.1186/s11671-015-0987-z
https://www.sciencedirect.com/science/article/abs/pii/S0167577X14020618
https://www.sciencedirect.com/science/article/abs/pii/S0167577X14020618
https://www.sciencedirect.com/science/article/abs/pii/S0167577X14020618
https://pubs.rsc.org/en/content/articlelanding/2013/ra/c3ra40856f
https://pubs.rsc.org/en/content/articlelanding/2013/ra/c3ra40856f
https://pubs.rsc.org/en/content/articlelanding/2013/ra/c3ra40856f
https://pubs.rsc.org/en/content/articlelanding/2013/ra/c3ra40856f
https://www.sciencedirect.com/science/article/abs/pii/S0008622313008543
https://www.sciencedirect.com/science/article/abs/pii/S0008622313008543
https://www.sciencedirect.com/science/article/abs/pii/S0008622313008543
https://www.mdpi.com/2079-4991/10/6/1096
https://www.mdpi.com/2079-4991/10/6/1096
https://www.mdpi.com/2079-4991/10/6/1096
https://www.mdpi.com/2079-4991/10/6/1096
https://link.springer.com/article/10.1007/s10876-020-01814-7
https://link.springer.com/article/10.1007/s10876-020-01814-7
https://link.springer.com/article/10.1007/s10876-020-01814-7
https://link.springer.com/article/10.1007/s10876-020-01814-7
https://www.sciencedirect.com/science/article/abs/pii/S0141813020341398
https://www.sciencedirect.com/science/article/abs/pii/S0141813020341398
https://www.sciencedirect.com/science/article/abs/pii/S0141813020341398
https://www.sciencedirect.com/science/article/abs/pii/S0141813020341398
https://www.sciencedirect.com/science/article/abs/pii/S0141813020341398

Graphene with East Taste in Herbal Nanomedicine

39.

40.

41.

42.

43.

44.

45,

46.

Citation: Omid Akhavan. “Graphene with East Taste in Herbal Nanomedicine". Acta Scientific Applied Physics 2.6 (2022): 22-25.

G Chang,, et al. “Reduced Graphene Oxide/Amaranth Extract/
AuNPs Composite Hydrogel on Tumor Cells as Integrated
Platform for Localized and Multiple Synergistic Therapy”. ACS
Applied Materials and Interfaces 7 (2015): 11246-11256.

S Hatamie,, et al. “Curcumin-reduced graphene oxide sheets
and their effects on human breast cancer cells”. Materials
Science and Engineering: C 55 (2015): 482-489.

M Abdolahad., et al. “Polyphenols attached graphene
nanosheets for high efficiency NIR mediated photodestruction
of cancer cells”. Materials Science and Engineering: C 33
(2013): 1498-1505.

Akhavan,, et al. “The use of a glucose-reduced graphene oxide
suspension for photothermal cancer therapy”. Journal of
Materials Chemistry 22 (2012): 13773-13781.

Z Liu, et al. “Lentinan-Functionalized Graphene Oxide Is an
Effective Antigen Delivery System That Modulates Innate
Immunity and Improves Adaptive Immunity”. ACS Applied
Materials and Interfaces 12 (2020): 39014-39023.

L Feng., et al. “Incorporation of Laminarin-Based Hydrogel
with Graphene Foam To Enhance the Toughness of Scaffold
and Regulate the Stem Cell Behavior”. ACS Biomaterials Science
and Engineering 5 (2019): 5295-5304.

] Wang., et al. “Controlled release of anticancer drug
using graphene oxide as a drug-binding effector in konjac
glucomannan/sodium alginate hydrogels”. Colloids and
Surfaces B: Biointerfaces 113 (2014): 223-229.

U Latief,, et al. “Nrf2 protein as a therapeutic target during
diethylnitrosamine-induced liver injury ameliorated by
[-carotene-reduced grapheneoxide (BC-rGO):nanocomposite”.
International Journal of Biological Macromolecules 137 (2019):
346-357.

25


https://pubs.acs.org/doi/abs/10.1021/acsami.5b03907
https://pubs.acs.org/doi/abs/10.1021/acsami.5b03907
https://pubs.acs.org/doi/abs/10.1021/acsami.5b03907
https://pubs.acs.org/doi/abs/10.1021/acsami.5b03907
https://pubmed.ncbi.nlm.nih.gov/26117780/
https://pubmed.ncbi.nlm.nih.gov/26117780/
https://pubmed.ncbi.nlm.nih.gov/26117780/
https://www.sciencedirect.com/science/article/pii/S0928493112006212
https://www.sciencedirect.com/science/article/pii/S0928493112006212
https://www.sciencedirect.com/science/article/pii/S0928493112006212
https://www.sciencedirect.com/science/article/pii/S0928493112006212
https://pubs.rsc.org/en/content/articlelanding/2012/jm/c2jm31396k
https://pubs.rsc.org/en/content/articlelanding/2012/jm/c2jm31396k
https://pubs.rsc.org/en/content/articlelanding/2012/jm/c2jm31396k
https://pubs.acs.org/doi/10.1021/acsami.0c12078
https://pubs.acs.org/doi/10.1021/acsami.0c12078
https://pubs.acs.org/doi/10.1021/acsami.0c12078
https://pubs.acs.org/doi/10.1021/acsami.0c12078
https://pubs.acs.org/doi/abs/10.1021/acsbiomaterials.9b00752
https://pubs.acs.org/doi/abs/10.1021/acsbiomaterials.9b00752
https://pubs.acs.org/doi/abs/10.1021/acsbiomaterials.9b00752
https://pubs.acs.org/doi/abs/10.1021/acsbiomaterials.9b00752
https://www.sciencedirect.com/science/article/abs/pii/S0927776513005766
https://www.sciencedirect.com/science/article/abs/pii/S0927776513005766
https://www.sciencedirect.com/science/article/abs/pii/S0927776513005766
https://www.sciencedirect.com/science/article/abs/pii/S0927776513005766
https://pubmed.ncbi.nlm.nih.gov/31260769/
https://pubmed.ncbi.nlm.nih.gov/31260769/
https://pubmed.ncbi.nlm.nih.gov/31260769/
https://pubmed.ncbi.nlm.nih.gov/31260769/
https://pubmed.ncbi.nlm.nih.gov/31260769/

	_GoBack

