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Curcumin is among the herbal substances that are of high
significance for many researchers as a wound dressing and a
wound-healing substance. Curcumin's functioning can be
substantially improved by its blending with other natural and
industrial components. A systematic review was conducted by
searching queries in reliable databases, including Scopus, Web of
Sciences, and PubMed. The search results were screened by two
researchers employing the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) algorithm. A
total of 320 studies were identified, of which 11 were chosen for
evidence synthesis. According to the studies, the antimicrobial
effect (in 8 studies), mechanical properties (in 7 studies),
electrospinning (in 8 studies), and cytotoxicity (in 6 studies) in
wound dressings were parameters significantly influenced by
blending curcumin with other herbal components and chemical
polymers. According to the evidence synthesis results, herbal
compounds combined with curcumin improve and strengthen the
wound healing property of curcumin.
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Introduction

healing have made significant gains. In recent
years, research has widely explored some

Cutaneous wounds negatively impact the
economic and hygienic systems worldwide
[1]. Globally, it has been estimated that over
one billion people suffer from acute and
chronic wounds [2].
literature, more than 5.7 million US citizens
suffer from chronic wounds, which imposes an
annual treatment cost exceeding $27.2 billion
in 2027 [3]. Wound management and healing
are believed to be the critical steps in lowering
adverse health outcomes [4]. Fife et al. (2018)
reported a wound healing frequency of around

According to the

40%, contrary to public reports suggesting
wound healing in 90% of cases in the
community [5]. The advances in wound

J. Med. Pharm. Chem. Res. 5 (2023) 294-302

foods' biological and molecular impacts on
wound healing.

Wound healing is an interactive process
encompassing cellular and molecular events
[6]. These include four main natural and
overlapping stages:
inflammation, proliferation, and regeneration

homeostasis,

[7]- Using wound dressings with biological
effects promoting these stages results in the
rapid and more efficient wound healing.
Following outstanding achievements in
traditional medicine and herbal science, using
herbal compounds to heal wounds has become
a standard treatment worldwide, especially in
countries with robust conventional medicine
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systems such as China and India [8,9]. An ideal
wound dressing should possess excellent
mechanical properties, high
reasonable water vapor transmission rate
(WVTR), high water absorption, antibacterial
effects, and bacterial and fungal inhibition
capacities [10-12].

In cases of non-healing wounds, nanofibers
are used as wound dressings for healing
purposes. One of the main wound-healing
strategies is fabricating porous
biocompatible scaffolds wusing medicinal
herbs, which serve as a proper matrix for
tissue adhesion and growth [13]. These
dressings can be made of synthetic and natural

porosity,

and

polymers. Generally, synthetic polymers
possess superior mechanical properties.
However, biopolymers are preferred to

synthetic polymers due to their non-toxicity,
bio-adherence, biocompatibility,
biodegradability, and antimicrobial properties
[14,15]. Curcumin has long been utilized for
wound-healing purposes owing to its anti-
inflammatory, antimicrobial, and antioxidant
properties [16-18].

Curcumin's biocompatibility, non-toxicity,
and biological properties have received
significant attention from researchers [18,
19]. It has been approved by the US Food and
Drug Administration (FDA) as a "generally
recognized as safe" (GRAS) molecule [14, 20].
The poor water-solubility and
bioavailability of curcumin have restricted its
use as a wound dressing. Researchers have

low

TABLE 1 An example of the search strategy
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combined curcumin with various other herbal
compounds to tackle this limitation. This
process is facilitated in the polymer presence
[14]. Herbal compounds combined with
curcumin can influence curcumin's wound-
healing effects, mechanical,
antioxidant, antibacterial properties, water
vapor permeability, and so on [21-23]. This
study provides a systematic review of the
synergistic effects of curcumin with other
herbal compounds in the preparation of
wound dressings.

such as

Method

A systematic review was conducted by
searching the defined queries using a
combination of keywords and creating a
search strategy. This way, Scopus, Web of
Sciences, and PubMed databases
employed. An example of the search strategy
is given in Table 1. Studies were screened by
two researchers independently using the
PRISMA algorithm. This way, following
extracting search results from databases and
removing the duplicates, the articles were
checked for their titles
Researchers then shared the screening results.
Conflicts were settled by discussing them by
the two researchers. Afterward, the same
researchers investigated the full text of the
articles independently using the inclusion and
exclusion criteria.

were

and abstracts.

Database Search Strategy Results
((Curcumin[Title/Abstract]) AND ("wound
dressing"[Title/Abstract])) AND (toxicity[Title/Abstract] OR "Water
absorption"[Title/Abstract] OR "water vapor

PubMed permeability"[Title/Abstract] OR "Antibacterial” [Title/Abstract] OR 60

electrospinning [Title/Abstract] OR "mechanical properties"
[Title/Abstract] OR "antioxidant activity"[Title/Abstract] OR "cell
viability" [Title/Abstract] OR hydrophobicity [Title/Abstract])

The inclusion criteria were the reports on
blending curcumin with herbal substances in
the preparation of wound dressings, reports of

the results of at least one of the nine
properties, and access to the full text of the
articles. Studies using curcumin for wound
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healing or utilizing it on different polymer

matrixes and those reporting on the
synergistic effect of curcumin with the other
non-herbal substances and extracts such as
titanium dioxide were excluded from this
study. The extraction table was initially
designed based on the study objectives, and
the data of two articles were then extracted as
a pilot. Next, two researchers extracted data
from articles after making the necessary
corrections in the form. The extracted data
included author affiliation, the publication
year, the type of the utilized polymer, the

herbal composition, and other characteristics

including  electrospinning, antibacterial
effects, water absorption, WVPR, mechanical
properties, cellular toxicity, antioxidant

activity, cell viability, and hydrophobicity.
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Results

A total of 320 articles were identified by
searching, of which 117 duplicates were
removed, and 203 articles were eventually
chosen for screening. Firstly, the studies were
checked for their title and abstract by two
researchers independently using the PRISMA
algorithm. A total of 180 articles were
removed in this stage. Ultimately, 23 articles
were selected for the full-text assessment
(Figure 1). Concerning the inclusion criteria,
11 articles were chosen for qualitative
synthesis, and relevant data were extracted.
According to the studies, combining various
herbal compounds with curcumin improves
curcumin properties for use as a wound
dressing. This effect is primarily manifested in
improved mechanical properties (Table 2).

{n=320)

Beecords identified through datsbase searching

Becords after duplicates removed

Screening ] [“'JFEJEFIIWI]

FIGURE 1 Searching and screening process
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TABLE 2 Characteristics of articles included in the systematic review
Water

Chemical Curcumin Electrospin . . Water vapor GRS Cellular Antioxidant Cell
No. Author Year . Antibacterial . -~ 1 . . . . T
Polymer component ning absorption permeabili . toxicity activity viability
properties
ty
Silver
o T
1 Bhubhanil, S. 2021 nanoparti un(l;;l:lfrcu - a6n0tif));cli};(iez:l - - - More than - Improvin
et al. [24] cle gum/¢ \ 80% proving
min action
hydrogel
Curcumin
Comotto, M. Hydrogel and . . .
2 et al. [25] 2019 s alginate & Improving Excellent Non-toxic Improving
resveratrol
. Tragacanth
3 Ehz;‘n[lz’ 2] et 2021 and - - - - Suitable Decrease - Improving
' curcumin
Ezhilarasu, Polyvinyl ~ Curcumin- . ano 1655% ~10 o
4 H. et al. [27] 2020 alcohol honey 695.1 nm E. coli: 90% mg/cm2 h 93%
Fernandez, | Curcumin- More
5 2021 340 nm antibacterial - - - - - -
etal [28] honey .
actions
Aloe vera
Gaydhane, M. 360to 770 . . High cell
6 K. et al. [29] 2019 and . m Improving - - Good Non-toxic - viability
curcumin
Tensile
strengths
(Elastic Enhancing
OuniM. et al Allicin, modulus of the
7 ['13'] ’ 2019 curcumin, 200 nm - - - 5-9 MPa) antioxidant -
piperine Elongation activity of
Poly-
cabrolact at breaks curcumin
I:)ne higher than
25%
Strength
- 0,
Ranjbar- Staph:79% module
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Mohammadi, Curcumin/p f 11.55 0/924
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10

11

Safdari, F. et
al. [31]

Shahid, M. A.
etal [32]

Suteris, N. N.
etal [33]

2016

2022

2020

Tragacanth
and
curcumin
Curcumin-
piperine-
rutin

Curcumin-
piperine-
eugenol

Curcumin-
cellulose
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142/60 nm 75%: (2)
(2): f.enter:
198/38 nm 99.47%: (1)
96.88% (2)
152 nm -
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8.33-
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m2h

High water
uptake
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Discussion

According to the studies, combining herbal
extracts and substances with curcumin using
polymers as a matrix improves curcumin's
healing properties as a wound dressing [13,
31,34]. Most studies have reported a 60%
improvement in antibacterial, mechanical, and
electrospinning properties of curcumin in
wound healing when using it with other herbal
substances [24-25,28-29].

The antibacterial effect of wound dressings
is of paramount importance in wound healing.
The results of this review revealed that
incorporating curcumin with the other herbal
compounds such as honey, piperine, and
ellagic acid enhances the antibacterial effects
[27-28,13,30,32]. Ouni et al. (2021) showed
that blending piperine and curcumin leads to
synergistic antibacterial effects and hinders
the bacterial growth. Furthermore, a mixture
of ellagic acid with curcumin improved the
antimicrobial properties in felt samples [13].
Mahdi Saeed et al (2017) designed and
fabricated curcumin-loaded PCL/PVA multi-
layer nanofibrous electrospun structures as an
active wound dressing. Scaffolds containing
16% of curcumin were investigated for their
antibacterial effects. Due to the presence of
curcumin, scaffolds possessed high
antibacterial properties [34].

In a study conducted in 2018, Thomas
George et al. reported the positive impacts of
curcumin, piperine, and ellagic acid on the
recovery and relief of pancreatitis in mice [35].
The other studies have reported similar
findings [6,20,36].

Moisture permeation in wound dressings is
a critical factor to control and inspect,
concerning the necessity to keep low water
contents in open or wet wounds. The allowed
and proper WVPR value for the standard
wound dressing is reported to be around 8.33
to 42.10 mg/cm2.h [34].

In a study performed in 2018, Thomas
George et al. reported the positive impacts of
curcumin, piperine, and ellagic acid on the
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recovery and relief of pancreatitis in mice [35].
The other studies have reported similar
findings [6,20,36].

Moisture permeation in wound dressings is
a critical factor to control and inspect,
concerning the necessity to keep low water
contents in open or wet wounds. The allowed
and proper WVPR value for standard wound
dressing is reported to be around 8.33 to
42.10 mg/cmzh [34]. Studies showed that
herbal compounds with curcumin maintain
the WVPR value in the wound dressing at the
standard level [27,32]. This optimizes the
performance of wound dressing and
diminishes the overall wound healing course.
In addition, this improves the mechanical
properties of wound dressings. Wound
dressings should have an excellent elasticity
and flexibility to resist the applied load caused
by the [13]. Herbal
compounds combined with curcumin improve
mechanical properties and strengthen the
wound dressing against pressures. This
results in better and more rapid regeneration
of wounds on the skin [30].

Vitality and cytotoxicity are the two other
critical indices in improving the performance
of wound dressings. The evidence synthesis
results revealed that combining curcumin
with other herbal substances improves both
the above properties. Ranjber et al. (2016)
reported that with
tragacanth gum enhances cell proliferation
and adhesion in wound dressing [30]. In
another study, the piperine-loaded PLA-
gelatin nanofibers improved the antibacterial
properties and reduced the growth of cancer
cells [37]. Furthermore, Sedghi et al. reported
that loading graphene oxide (GO) and Zn-
Curcumin complex (Zn-CUR) into coaxial
electrospun nanofibers improves the toxic
properties [38].

skin movements

mixing curcumin

Conclusion

The evidence synthesis results showed that
mixing herbal compounds with curcumin
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improves and curcumin's
properties in  wound healing. The
antimicrobial, mechanical, and
electrospinning properties of curcumin-based
wound  dressing
enhanced when using curcumin with the other
herbal compounds. Using curcumin as a
wound dressing with the other herbal
substances can facilitate and optimize wound

healing process.

strengthens

scaffolds are further

Acknowledgements

Authors thank Dr. Mohammad Saadati (Khoy
University of Medical Sciences, Khoy, Iran) for
providing us technical supports.

Abbreviations

CUR: Curcumin; FDA: Food and Drug
Administration; GO: Graphene Oxide; GRAS:
Generally Recognized as Safe; PCL:
Polycaprolactone; PVA: Polyvinyl Alcohol;
WYVPR: Water Vapor Permeation Rate; WVTR:
Water Vapor Transmission Rate.

Orcid:

Mahsa Ouni:
https://www.orcid.org/0000000225706478

References

[VIK. Raziyeva, Y. Kim, Z. Zharkinbekov, K.
Kassymbek, S. Jimi, A. Saparov, Biomolecules,
2021, 11, 700. [Crossref], [Google Scholar],
[Publisher]

[Y]0. Garraud, W.N. Hozzein, G. Badr, BMC
Immunol, 2017, 18, 1-8. [Crossref], [Google
Scholar], [Publisher]

[Y]S. Haycocks, P. Chadwick, K.F. Cutting, J.
Wound Care., 2013, 22, 369-375. [Crossref],
[Google Scholar], [Publisher]

[¢£]Z.]. Lo, X. Lim, D. Eng, J. Car, Q. Hong, E.
Yong, Int. Wound ], 2020, 17, 790-
803. [Crossref], [Google Scholar],
[Publisher]

Journal of Medicinal

and Pharmaceutical @m

Chemistry Research

Page |300

[°]C.E. Fife, K.A. Eckert, M.]. Carter, Adv.
Wound Care, 2018, 7, 77-94. [Crossref],
[Google Scholar], [Publisher]

[1]C. Mohanty, S.K. Sahoo, Drug Discov.
Today, 2017, 22, 1582-92. [Crossref],
[Google Scholar], [Publisher]

[V]S. Dehghani, R. Dalirfardouei, M.H.
Jafari Najaf Abadi, M. Ebrahimi Nik, M.R.
Jaafari, E. Mahdipour, Cell Biochem. Funct,
2020, 38, 558-66. [Crossref], [Google
Scholar], [Publisher]

[AJA. Shedoeva, D. Leavesley, Z. Upton, C.
Fan, Evid.-based Complement. Altern. Med.,
2019, 2019, 2684108. [Crossref], [Google
Scholar], [Publisher]

[4]D. Akbik, M. Ghadiri, W. Chrzanowski, R.
Rohanizadeh, Life Sci, 2014, 116, 1-7.
[Crossref], [Google Scholar], [Publisher]

[Y+]B. Anisha, D. Sankar, A. Mohandas, K.
Chennazhi, S.V. Nair, R. Jayakumar,
Carbohydr. Polym. 2013, 92, 1470-
6. [Crossref], [Google Scholar], [Publisher]
[VV]S. Li, L. Li, C. Guo, H. Qin, X. Yu, Int. J. Biol.
Macromol., 2017, 104, 969-978. [Crossref],
[Google Scholar], [Publisher]

[YY]S. Ye, L. Jiang, C. Su, Z. Zhu, Y. Wen, W.
Shao, Int. J. Biol. Macromol., 2019, 133, 148-
155. [Crossref], [Google Scholar],
[Publisher]

[13] M. Ouni, A. Ghadami, M. Zandi, Iran. J.
Polym. Sci. Technol., 2022, 34, 457-468.
[Crossref], [Google Scholar], [Pdf]

[Y¢]S. Alven, X. Nqoro, B.A. Aderibigbe,
Polymers, 2020, 12, 2286. [Crossref],
[Google Scholar], [Publisher]

[Ve]E. Zahedi, A. Esmaeili, N. Eslahi, M.A.
Shokrgozar, A. Simchi, Marine Drugs, 2019,

17, 27. [Crossref], [Google Scholar],
[Publisher]
[VV]D. Aycan, B. Selmi, E. Kelel, T.

Yildirim, N. Alemdar, Eur. Polym. J., 2019,
121, 109308. [Crossref], [Google Scholar],
[Publisher]


https://www.orcid.org/0000000225706478
https://doi.org/10.3390/biom11050700‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E+Raziyeva%2C+Y+Kim%2C+Zharkinbekov+Z%2C+%E2%80%8EKassymbek+%E2%80%8EK%2C+Jimi+S%2C+Saparov+A.+Immunology+%E2%80%8Eof+acute+and+%E2%80%8Echronic+wound+healing.+%E2%80%8EBiomolecules.+%E2%80%8E%E2%80%8E2021%3B11%285%29%3A700.+%E2%80%8E&btnG=
https://www.mdpi.com/2218-273X/11/5/700
‎https:/doi.org/10.1186/s12865-017-0207-y
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Garraud+O%2C+Hozzein+WN%2C+Badr+G.+%E2%80%8EWound+%E2%80%8Ehealing%3A+time+to+look+for+%E2%80%8E%E2%80%8Eintelligent%2C%E2%80%98natural%E2%80%99immunological+%E2%80%8Eapproaches%3F+%E2%80%8EBMC+immunology.+%E2%80%8E%E2%80%8E2017%3B18%281%29%3A1-8%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Garraud+O%2C+Hozzein+WN%2C+Badr+G.+%E2%80%8EWound+%E2%80%8Ehealing%3A+time+to+look+for+%E2%80%8E%E2%80%8Eintelligent%2C%E2%80%98natural%E2%80%99immunological+%E2%80%8Eapproaches%3F+%E2%80%8EBMC+immunology.+%E2%80%8E%E2%80%8E2017%3B18%281%29%3A1-8%E2%80%8E&btnG=
https://bmcimmunol.biomedcentral.com/articles/10.1186/s12865-017-0207-y
https://doi.org/10.12968/jowc.2013.22.7.369
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=S.+Haycocks%2C+P.+Chadwick%2C+K.F.+Cutting%2C+journal+of+wound+care%2C+2013%2C+22%287%29%2C+369-375&btnG=
https://pubmed.ncbi.nlm.nih.gov/24159659/
https://doi.org/10.1111/iwj.13333‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Lo+ZJ%2C+Lim+X%2C+Eng+D%2C+Car+J%2C+Hong+Q%2C+%E2%80%8EYong+E%2C+et+%E2%80%8Eal.+Clinical+and+economic+burden+of+%E2%80%8Ewound+%E2%80%8Ecare+in+the+tropics%3A+a+5%E2%80%90year+institutional+%E2%80%8E%E2%80%8Epopulation+health+review.+International+%E2%80%8EWound+%E2%80%8EJournal.+2020%3B17%283%29%3A790-803.+%E2%80%8E&btnG=
https://onlinelibrary.wiley.com/doi/full/10.1111/iwj.13333
https://doi.org/10.1089/wound.2017.0743‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fife+CE%2C+Eckert+KA%2C+Carter+MJ.+Publicly+%E2%80%8E%E2%80%8Ereported+wound+healing+rates%3A+the+fantasy+and+%E2%80%8E%E2%80%8Ethe+reality.+Advances+in+wound+care.+%E2%80%8E%E2%80%8E%E2%80%8E2018%3B7%283%29%3A77-94.+%E2%80%8E+%E2%80%8E&btnG=
https://www.liebertpub.com/doi/abs/10.1089/wound.2017.0743
https://doi.org/10.1016/j.drudis.2017.07.001‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mohanty+C%2C+Sahoo+SK.+Curcumin+and+its+%E2%80%8Etopical+%E2%80%8Eformulations+for+wound+healing+%E2%80%8Eapplications.+%E2%80%8EDrug+Discovery+Today.+%E2%80%8E%E2%80%8E2017%3B22%2810%29%3A1582-92.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1359644616304378
https://doi.org/10.1002/cbf.3500‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dehghani+S%2C+Dalirfardouei+R%2C+Jafari+%E2%80%8ENajaf+Abadi+%E2%80%8EMH%2C+Ebrahimi+Nik+M%2C+Jaafari+MR%2C+%E2%80%8EMahdipour+E.+%E2%80%8ETopical+application+of+curcumin+%E2%80%8Eregulates+the+%E2%80%8Eangiogenesis+in+diabetic%E2%80%90impaired+%E2%80%8Ecutaneous+%E2%80%8Ewound.+Cell+biochemistry+and+%E2%80%8Efunction.+%E2%80%8E%E2%80%8E2020%3B38%285%29%3A558-66.+%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dehghani+S%2C+Dalirfardouei+R%2C+Jafari+%E2%80%8ENajaf+Abadi+%E2%80%8EMH%2C+Ebrahimi+Nik+M%2C+Jaafari+MR%2C+%E2%80%8EMahdipour+E.+%E2%80%8ETopical+application+of+curcumin+%E2%80%8Eregulates+the+%E2%80%8Eangiogenesis+in+diabetic%E2%80%90impaired+%E2%80%8Ecutaneous+%E2%80%8Ewound.+Cell+biochemistry+and+%E2%80%8Efunction.+%E2%80%8E%E2%80%8E2020%3B38%285%29%3A558-66.+%E2%80%8E&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/cbf.3500
https://doi.org/10.1155/2019/2684108‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shedoeva+A%2C+Leavesley+D%2C+Upton+Z%2C+Fan+%E2%80%8EC.+%E2%80%8EWound+Healing+and+the+Use+of+Medicinal+%E2%80%8E%E2%80%8EPlants.+Evidence-Based+Complementary+and+%E2%80%8E%E2%80%8EAlternative+Medicine.+2019%3B2019%3A2684108.+%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shedoeva+A%2C+Leavesley+D%2C+Upton+Z%2C+Fan+%E2%80%8EC.+%E2%80%8EWound+Healing+and+the+Use+of+Medicinal+%E2%80%8E%E2%80%8EPlants.+Evidence-Based+Complementary+and+%E2%80%8E%E2%80%8EAlternative+Medicine.+2019%3B2019%3A2684108.+%E2%80%8E&btnG=
https://www.hindawi.com/journals/ecam/2019/2684108/
https://doi.org/10.1016/j.lfs.2014.08.016‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Akbik+D%2C+Ghadiri+M%2C+Chrzanowski+W%2C+%E2%80%8E%E2%80%8ERohanizadeh+R.+Curcumin+as+a+wound+healing+%E2%80%8E%E2%80%8Eagent.+Life+sciences.+2014%3B116%281%29%3A1-7.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0024320514007036
https://doi.org/10.1016/j.carbpol.2012.10.058‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Anisha+B%2C+Sankar+D%2C+Mohandas+A%2C+%E2%80%8EChennazhi+K%2C+%E2%80%8ENair+SV%2C+Jayakumar+R.+Chitosan%E2%80%93%E2%80%8E%E2%80%8Ehyaluronan%2Fnano+chondroitin+sulfate+ternary+%E2%80%8E%E2%80%8Ecomposite+sponges+for+medical+use.+%E2%80%8E%E2%80%8ECarbohydrate+polymers.+2013%3B92%282%29%3A1470-6.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0144861712010867
https://doi.org/10.1016/j.ijbiomac.2017.07.020‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Li+S%2C+Li+L%2C+Guo+C%2C+Qin+H%2C+Yu+X.+A+%E2%80%8Epromising+%E2%80%8Ewound+dressing+material+with+%E2%80%8Eexcellent+%E2%80%8Ecytocompatibility+and+proangiogenesis+%E2%80%8Eaction+%E2%80%8Efor+wound+healing%3A+Strontium+loaded+Silk+%E2%80%8E%E2%80%8Efibroin%2FSodium+alginate+%28SF%2FSA%29+blend+films.+%E2%80%8E%E2%80%8EInternational+Journal+of+Biological+%E2%80%8E%E2%80%8EMacromolecules.+2017%3B104%3A969-78.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0141813017314356
https://doi.org/10.1016/j.ijbiomac.2019.04.095‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ye+S%2C+Jiang+L%2C+Su+C%2C+Zhu+Z%2C+Wen+Y%2C+%E2%80%8EShao+W.+%E2%80%8EDevelopment+of+gelatin%2Fbacterial+%E2%80%8Ecellulose+%E2%80%8Ecomposite+sponges+as+potential+natural+%E2%80%8E%E2%80%8Ewound+dressings.+International+journal+of+%E2%80%8E%E2%80%8Ebiological+macromolecules.+2019%3B133%3A148-55.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0141813018369484
https://doi.org/10.1007/s40204-021-00176-1‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ouni+M%2C+Ghadami+A%2C+Zandi+M.+Studies+%E2%80%8Eon+%E2%80%8ESynergistic+Effect+of+Curcumin%2C+Piperine+and+%E2%80%8E%E2%80%8EEllagic+Acid+on+Antibacterial+Properties+of+%E2%80%8E%E2%80%8EBiocompatible+Nanofibers+Based+on+%E2%80%8E%E2%80%8EPolycaprolactone.+Iranian+Journal+of+Polymer+%E2%80%8E%E2%80%8EScience+and+Technology.+2022%3B34%285%29%3A457-68.+%E2%80%8E&btnG=
http://jips.ippi.ac.ir/mobile/article_1856_e19e02ec8a4d2cc4f4e956b9baa4fe59.pdf
https://doi.org/10.3390/polym12102286‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alven+S%2C+Nqoro+X%2C+Aderibigbe+BA.+%E2%80%8EPolymer-%E2%80%8Ebased+materials+loaded+with+curcumin+%E2%80%8Efor+%E2%80%8Ewound+healing+applications.+Polymers.+%E2%80%8E%E2%80%8E%E2%80%8E2020%3B12%2810%29%3A2286.+%E2%80%8E&btnG=
https://www.mdpi.com/2073-4360/12/10/2286
https://doi.org/10.3390/md17010027‎‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=E+Zahedi%2C+A+Esmaeili%2C+N+Eslahi%2C+%E2%80%8E+MA+%E2%80%8EShokrgozar%2C+A.+Simchi%2C+%E2%80%8EMarine+drugs.+%E2%80%8E%E2%80%8E2019%3B17%281%29%3A27%E2%80%8E&btnG=
https://www.mdpi.com/1660-3397/17/1/27
https://doi.org/10.1016/j.eurpolymj.2019.10930‎‎8‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=D+Aycan%2C+B+Selmi%2C+E+Kelel%2C+T+Yildirim%2C+%E2%80%8E+N.+%E2%80%8EAlemdar%2C+%E2%80%8EEuropean+Polymer+Journal.+%E2%80%8E%E2%80%8E2019%3B121%3A109308.+%E2%80%8E&btnG=
https://www.mdpi.com/2079-6412/11/4/429

Page |301 @m
[YV]A. Sharma, S. Khanna, G. Kaur, I. Singh,
Future J. Pharm. Sci., 2021, 7, 53. [Crossref],
[Google Scholar], [Publisher]

[YA]S. Tejada, A. Manayi, M. Daglia, F
Nabavi S, A. Sureda, Z. Hajheydari, O. Gortzi,
H. Pazoki-Toroudi, S.M. Nabavi, Curr. Pharm.
Biotechnol, 2016, 17, 1002-1007.
[Crossref], [Google Scholar], [Publisher]

[Y4]M. Barchitta, A. Maugeri, G. Favara, R.
Magnano San Lio, G. Evola, A. Agodi, G.

and Pharmaceutical

Basile, Int. J. Mol Sci, 2019, 20,
1119. [Crossref], [Google  Scholar],
[Publisher]

[Y+]S. Mahattanadul, Thai J. Pharm. Sci.,
2016, 40.
[Publisher]

[YYIN. Jirofti, M. Golandi, J]. Movaffagh, F.S.
Ahmadi, F. Kalalinia, ACS Biomater. Sci. Eng.,
2021, 7, 3886-3897. [Crossref], [Google
Scholar], [Publisher]

[YY]A. Enumo, D.F. Argenta, G.C. Bazzo, T.
Caon, H.K. Stulzer, A.L. Parize, Int. J. Biol.
Macromol., 2020, 163, 167-179. [Crossref],
[Google Scholar], [Publisher]

[YYTY. Duan, K. Li, H. Wang, T. Wu, Y. Zhao,
H. Li, H. Tang, W. Yang, Carbohydr.
Polym., 2020, 238, 116195. [Crossref],
[Google Scholar], [Publisher]

[Y¢]S. Bhubhanil, C. Talodthaisong, M.
Khongkow, K. Namdee, P. Wongchitrat, W.
Yingmema, J.A. Hutchison, S. Lapmanee,
Sirinan Kulchat. Scientific Reports, 2021, 11,
21836. [Crossref], Scholar],
[Publisher]

[Ye]M. Comotto, S. Saghazadeh, S.
Bagherifard, B. Aliakbarian, M. Kazemzadeh-
Narbat, F. Sharifi, S.A. Mousavi Shaegh, E.
Arab-Tehrany, N. Annabi, P. Perego, A.
Khademhosseini, /. Biomater. Appl, 2019,
33, 1265-1276. [Crossref], [Google Scholar],
[Publisher]

[Y1]A. Ehsani, A. Asefnejad, A.
Sadeghianmaryan, H. Rajabinejad, X
Chen, ECS ]. Solid State Sci. Technol., 2021,
10. [Crossref], [Google Scholar], [Publisher]

[Crossref], [Google Scholar],

[Google

Journal of Medicinal

Chemistry Research

L. Amirietal.

[YV]H. Ezhilarasu, R. Ramalingam, C. Dhand,
R. Lakshminarayanan, A. Sadiq, C.
Gandhimathi, S. Ramakrishna, B.H. Bay, J.R.
Venugopal, D.K. Srinivasan, Int. J. Mol. Sci.,
2019, 20. [Crossref], [Google Scholar],
[Publisher]

[YA]]. Fernandez, M. Ruiz-Ruiz, J.R. Sarasua,
ACS Appl. Polym. Mater., 2019, 1, 1096-
1106. [Crossref], [Google  Scholar],
[Publisher]

[Y4]M.K. Gaydhane, ].S. Kanuganti, C.S.

Sharma, Mater. Res., 2020, 35, 600-
609. [Crossref], [Google Scholar],
[Publisher]

[Y+]M. Ranjbar-Mohammadi, S.H. Bahrami,
Int. J. Biol. Macromol, 2016, 84, 448-

456. [Crossref], [Google Scholar],
[Publisher]
[YV]F. Safdari, M.D. Gholipour, A.

Ghadami, M. Saeed, M. Zandi, Progress in
Biomaterials, 2022, 11, 27-41. [Crossref],
[Google Scholar], [Publisher]

[YY]M.A. Shahid, A. Ali, M.N. Uddin, S. Miah,
S.M. Islam, M. Mohebbullah, M.S.I. Jamal, J.
Ind. Text., 2021, 51, 455-69. [Crossref],
[Google Scholar], [Publisher]

[VYIN.N. Suteris, L.I. Misnon, R. Roslan, F.H.
Zulkifli, J.R. Venugopal, M.M. Yusoff, R. Jose,
Mater. Sci. Forum., 2020, 291-5. [Crossref],
[Google Scholar], [Publisher]

[V¢]S.M. Saeed, H. Mirzadeh, M. Zandi, J.
Barzin, Prog. Biomater., 2017, 6, 39-
48. [Crossref], [Google Scholar], [Publisher]

[Ve]E. Saldanha, R.J. Pai, T. George, S.
D’Souza, M. Adnan, M. Pais, T. Naik, R.C.C.
D’Souza, R. D’Cunha, M.S.
Therapeutic, probiotic, and unconventional
foods: Elsevier, 2018, 303-314. [Crossref],
[Google Scholar], [Publisher]

[Y1]Z. Markovi¢, M. Kovacova, M. Micusik, M.
Danko, H. §Vajdlenkova, A. Kleinova, P.
Humpolicek, M. Lehocky, B.T. Markovi¢, Z.
Spitalsky, J. Appl. Polym. Sci., 2019, 136,
47283. [Crossref], [Google Scholar],
[Publisher]

Baliga,


https://doi.org/10.1186/s43094-021-00202-w
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+Sharma%2C+S+Khanna%2C+G+Kaur%2C+I.+Singh%2C+%E2%80%8E+Future+%E2%80%8EJournal+of+%E2%80%8EPharmaceutical+Sciences.+%E2%80%8E%E2%80%8E2021%3B7%281%29%3A53.+%E2%80%8E+%E2%80%8E&btnG=
https://link.springer.com/article/10.1186/s43094-021-00202-w?crsi=662497082&cicada_org_src=healthwebmagazine.com&cicada_org_mdm=direct
https://doi.org/10.2174/1389201017666160721‎‎123109‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=S+Tejada%2C+A+Manayi%2C+M+Daglia%2C+Nabavi+%E2%80%8ES+F%2C+A+%E2%80%8ESureda%2C+Z+Hajheydari%2C+et+al.+Current+%E2%80%8E%E2%80%8Epharmaceutical+biotechnology.+%E2%80%8E%E2%80%8E%E2%80%8E2016%3B17%2811%29%3A1002-7%E2%80%8E&btnG=
https://www.ingentaconnect.com/content/ben/cpb/2016/00000017/00000011/art00009
https://doi.org/10.3390/ijms20051119‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Barchitta+M%2C+Maugeri+A%2C+Favara+G%2C+%E2%80%8EMagnano+%E2%80%8ESan+Lio+R%2C+Evola+G%2C+Agodi+A%2C+et+al.+%E2%80%8E+%E2%80%8EInternational+%E2%80%8Ejournal+of+molecular+sciences.+%E2%80%8E%E2%80%8E%E2%80%8E2019%3B20%285%29%3A1119.+%E2%80%8E&btnG=
https://www.mdpi.com/1422-0067/20/5/1119
https://doi.org/10.5530/ijper.51.2s.48‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mahattanadul+S.+Floating+gellan+gum-%E2%80%8Ebased+in+%E2%80%8Esitu+gels+containing+curcumin+for+%E2%80%8Especific+%E2%80%8Edelivery+to+the+stomach.+Thai+Journal+of+%E2%80%8E%E2%80%8EPharmaceutical+Sciences+%28TJPS%29.+2016%3B40.+%E2%80%8E&btnG=
http://www.tjps.pharm.chula.ac.th/ojs/index.php/tjps/article/view/118
https://doi.org/10.1021/acsbiomaterials.1c00131‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jirofti+N%2C+Golandi+M%2C+Movaffagh+J%2C+%E2%80%8EAhmadi+FS%2C+%E2%80%8EKalalinia+F.+Improvement+of+the+%E2%80%8Ewound-%E2%80%8Ehealing+process+by+curcumin-loaded+%E2%80%8E%E2%80%8Echitosan%2Fcollagen+blend+electrospun+%E2%80%8Enanofibers%3A+%E2%80%8EIn+vitro+and+in+vivo+studies.+ACS+%E2%80%8EBiomaterials+%E2%80%8EScience+%26+Engineering.+%E2%80%8E%E2%80%8E2021%3B7%288%29%3A3886-97.+%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jirofti+N%2C+Golandi+M%2C+Movaffagh+J%2C+%E2%80%8EAhmadi+FS%2C+%E2%80%8EKalalinia+F.+Improvement+of+the+%E2%80%8Ewound-%E2%80%8Ehealing+process+by+curcumin-loaded+%E2%80%8E%E2%80%8Echitosan%2Fcollagen+blend+electrospun+%E2%80%8Enanofibers%3A+%E2%80%8EIn+vitro+and+in+vivo+studies.+ACS+%E2%80%8EBiomaterials+%E2%80%8EScience+%26+Engineering.+%E2%80%8E%E2%80%8E2021%3B7%288%29%3A3886-97.+%E2%80%8E&btnG=
https://pubs.acs.org/doi/abs/10.1021/acsbiomaterials.1c00131
https://doi.org/10.1016/j.ijbiomac.2020.06.253‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Enumo+A%2C+Argenta+DF%2C+Bazzo+GC%2C+Caon+%E2%80%8ET%2C+%E2%80%8EStulzer+HK%2C+Parize+AL.+Development+of+%E2%80%8E%E2%80%8Ecurcumin-loaded+chitosan%2Fpluronic+%E2%80%8Emembranes+%E2%80%8Efor+wound+healing+applications.+%E2%80%8EInternational+%E2%80%8EJournal+of+Biological+%E2%80%8EMacromolecules.+%E2%80%8E%E2%80%8E2020%3B163%3A167-79%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/pii/S0141813020336977
https://doi.org/10.1016/j.carbpol.2020.116195‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Duan+Y%2C+Li+K%2C+Wang+H%2C+Wu+T%2C+Zhao+Y%2C+%E2%80%8ELi+H%2C+et+al.+%E2%80%8EPreparation+and+evaluation+of+%E2%80%8Ecurcumin+%E2%80%8Egrafted+hyaluronic+acid+modified+%E2%80%8Epullulan+%E2%80%8Epolymers+as+a+functional+wound+%E2%80%8Edressing+%E2%80%8Ematerial.+Carbohydrate+Polymers.+%E2%80%8E%E2%80%8E%E2%80%8E2020%3B238%3A116195.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0144861720303696
https://doi.org/10.1038/s41598-021-01262-x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bhubhanil+S%2C+Talodthaisong+C%2C+%E2%80%8EKhongkow+M%2C+%E2%80%8ENamdee+K%2C+Wongchitrat+P%2C+%E2%80%8EYingmema+W%2C+et+al.+%E2%80%8EEnhanced+wound+healing+%E2%80%8Eproperties+of+guar+%E2%80%8Egum%2Fcurcumin-stabilized+%E2%80%8Esilver+nanoparticle+%E2%80%8Ehydrogels.+Scientific+reports.+%E2%80%8E%E2%80%8E%E2%80%8E2021%3B11%281%29%3A21836.%E2%80%8E%E2%80%8F+%E2%80%8F&btnG=
https://www.nature.com/articles/s41598-021-01262-x
https://doi.org/10.1177/0885328218816526‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Comotto+M%2C+Saghazadeh+S%2C+Bagherifard+%E2%80%8ES%2C+%E2%80%8EAliakbarian+B%2C+Kazemzadeh-Narbat+M%2C+%E2%80%8ESharifi+%E2%80%8EF%2C+et+al.+Breathable+hydrogel+dressings+%E2%80%8E%E2%80%8Econtaining+natural+antioxidants+for+%E2%80%8Emanagement+%E2%80%8Eof+skin+disorders.+Journal+of+%E2%80%8EBiomaterials+%E2%80%8EApplications.+2019%3B33%289%29%3A1265-%E2%80%8E%E2%80%8E76%E2%80%8E&btnG=
https://journals.sagepub.com/doi/abs/10.1177/0885328218816526
https://doi.org/10.1149/2162-8777/abdc4c‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ehsani+A%2C+Asefnejad+A%2C+%E2%80%8ESadeghianmaryan+A%2C+%E2%80%8ERajabinejad+H%2C+Chen+X.+%E2%80%8EFabrication+of+wound+%E2%80%8Edressing+cotton+nano-%E2%80%8Ecomposite+coated+with+%E2%80%8Etragacanth%2Fpolyvinyl+%E2%80%8Ealcohol%3A+%E2%80%8ECharacterization+and+in+vitro+studies.+%E2%80%8EECS+%E2%80%8EJournal+of+Solid+State+Science+and+%E2%80%8ETechnology.+%E2%80%8E%E2%80%8E2021%3B10%281%29.+%E2%80%8E&btnG=
https://iopscience.iop.org/article/10.1149/2162-8777/abdc4c/meta
https://doi.org/10.3390/ijms20205174‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ezhilarasu+H%2C+Ramalingam+R%2C+Dhand+C%2C+%E2%80%8E%E2%80%8ELakshminarayanan+R%2C+Sadiq+A%2C+Gandhimathi+C%2C+%E2%80%8E%E2%80%8Eet+al.+Biocompatible+Aloe+vera+and+%E2%80%8ETetracycline+%E2%80%8EHydrochloride+Loaded+Hybrid+%E2%80%8ENanofibrous+%E2%80%8EScaffolds+for+Skin+Tissue+%E2%80%8EEngineering.+Int+J+Mol+%E2%80%8ESci.+2019%3B20%2820%29.%E2%80%8E%E2%80%8F+%E2%80%8F&btnG=
https://www.mdpi.com/1422-0067/20/20/5174
https://doi.org/10.1021/acsapm.9b00108‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Fern%C3%A1ndez+J%2C+Ruiz-Ruiz+M%2C+Sarasua+JR.+%E2%80%8E%E2%80%8EElectrospun+Fibers+of+Polyester%2C+with+Both+%E2%80%8E%E2%80%8ENano-+And+Micron+Diameters%2C+Loaded+with+%E2%80%8E%E2%80%8EAntioxidant+for+Application+as+Wound+%E2%80%8EDressing+%E2%80%8Eor+Tissue+Engineered+Scaffolds.+ACS+%E2%80%8EApplied+%E2%80%8EPolymer+Materials.+2019%3B1%285%29%3A1096-%E2%80%8E%E2%80%8E106%E2%80%8E&btnG=
https://pubs.acs.org/doi/abs/10.1021/acsapm.9b00108
https://doi.org/10.1557/jmr.2020.52‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gaydhane+MK%2C+Kanuganti+JS%2C+Sharma+%E2%80%8ECS.+%E2%80%8EHoney+and+curcumin+loaded+multilayered+%E2%80%8E%E2%80%8Epolyvinylalcohol%2Fcellulose+acetate+%E2%80%8Eelectrospun+%E2%80%8Enanofibrous+mat+for+wound+%E2%80%8Ehealing.+Journal+of+%E2%80%8EMaterials+Research.+%E2%80%8E%E2%80%8E2020%3B35%286%29%3A600-9.+%E2%80%8E&btnG=
https://www.cambridge.org/core/journals/journal-of-materials-research/article/abs/honey-and-curcumin-loaded-multilayered-polyvinylalcoholcellulose-acetate-electrospun-nanofibrous-mat-for-wound-healing/2708A95061115ADA850194DD1D1C7C3A
https://doi.org/10.1016/j.ijbiomac.2015.12.024‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ranjbar-Mohammadi+M%2C+Bahrami+SH.+%E2%80%8E%E2%80%8EElectrospun+curcumin+loaded+poly%28%CE%B5-%E2%80%8E%E2%80%8Ecaprolactone%29%2Fgum+tragacanth+nanofibers+for+%E2%80%8E%E2%80%8Ebiomedical+application.+Int+J+Biol+Macromol.+%E2%80%8E%E2%80%8E%E2%80%8E2016%3B84%3A448-56.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0141813015302208
https://doi.org/10.1007/s40204-021-00176-1‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Safdari+F%2C+Gholipour+MD%2C+Ghadami+A%2C+%E2%80%8ESaeed+M%2C+%E2%80%8EZandi+M.+Multi-antibacterial+agent-%E2%80%8Ebased+%E2%80%8Eelectrospun+polycaprolactone+for+active+%E2%80%8E%E2%80%8Ewound+dressing.+Progress+in+biomaterials.+%E2%80%8E%E2%80%8E%E2%80%8E2022%3B11%281%29%3A27-41.+%E2%80%8E&btnG=
https://link.springer.com/article/10.1007/s40204-021-00176-1
https://doi.org/10.1177/1528083720904379‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Shahid+MA%2C+Ali+A%2C+Uddin+MN%2C+Miah+S%2C+%E2%80%8EIslam+SM%2C+%E2%80%8EMohebbullah+M%2C+et+al.+Antibacterial+%E2%80%8Ewound+%E2%80%8Edressing+electrospun+nanofibrous+%E2%80%8Ematerial+%E2%80%8Efrom+polyvinyl+alcohol%2C+honey+and+%E2%80%8ECurcumin+%E2%80%8Elonga+extract.+Journal+of+Industrial+%E2%80%8ETextiles.+%E2%80%8E%E2%80%8E2021%3B51%283%29%3A455-69.+%E2%80%8E&btnG=
https://journals.sagepub.com/doi/full/10.1177/1528083720904379
https://doi.org/10.4028/www.scientific.net/msf.9‎‎81.291‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Suteris+NN%2C+Misnon+II%2C+Roslan+R%2C+%E2%80%8EZulkifli+FH%2C+%E2%80%8EVenugopal+JR%2C+Yusoff+MM%2C+et+al.+%E2%80%8ESynthesis+and+%E2%80%8Echaracterization+of+%E2%80%8E%E2%80%8Epolycaprolactone%2Fcellulose+acetate+by+%E2%80%8E%E2%80%8Eelectrospinning+for+wound+dressing+%E2%80%8Eapplications.+%E2%80%8E%E2%80%8E2020.+p.+291-5%E2%80%8E&btnG=
https://www.scientific.net/MSF.981.291
https://doi.org/10.1007/s40204-017-0062-1‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Saeed+SM%2C+Mirzadeh+H%2C+Zandi+M%2C+Barzin+%E2%80%8EJ.+%E2%80%8EDesigning+and+fabrication+of+curcumin+loaded+%E2%80%8E%E2%80%8EPCL%2FPVA+multi-layer+nanofibrous+%E2%80%8Eelectrospun+%E2%80%8Estructures+as+active+wound+%E2%80%8Edressing.+Progress+in+%E2%80%8Ebiomaterials.+%E2%80%8E%E2%80%8E2017%3B6%281%29%3A39-48.+%E2%80%8E&btnG=
https://link.springer.com/article/10.1007/s40204-017-0062-1
https://doi.org/10.1016/b978-‎‎0-12-814625-5.00016-9‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Saldanha+E%2C+Pai+RJ%2C+George+T%2C+D%E2%80%99Souza+%E2%80%8ES%2C+Adnan+%E2%80%8EM%2C+Pais+M%2C+et+al.+Health+effects+of+%E2%80%8Evarious+%E2%80%8Edietary+agents+and+phytochemicals+%E2%80%8E%E2%80%8E%28Therapy+%E2%80%8Eof+acute+pancreatitis%29.++Therapeutic%2C+%E2%80%8Eprobiotic%2C+%E2%80%8Eand+unconventional+foods%3A+Elsevier%3B+%E2%80%8E%E2%80%8E2018.+p.+%E2%80%8E%E2%80%8E303-14.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/pii/B9780128146255000169
https://doi.org/10.1002/app.47283‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Markovi%C4%87+Z%2C+Kov%C3%A1%C4%8Dov%C3%A1+M%2C+Mi%C4%8Du%C5%A1ik+M%2C+%E2%80%8EDanko+%E2%80%8EM%2C+%C5%A0vajdlenkova+H%2C+Kleinova+A%2C+et+al.+%E2%80%8E%E2%80%8EStructural%2C+mechanical%2C+and+antibacterial+%E2%80%8E%E2%80%8Efeatures+of+curcumin%2Fpolyurethane+%E2%80%8E%E2%80%8Enanocomposites.+Journal+of+Applied+Polymer+%E2%80%8E%E2%80%8EScience.+2019%3B136%2813%29%3A47283.+%E2%80%8E&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/app.47283

Synergistic effects of curcumin with other herbal ...

[VV]S. Jain, S.R.K. Meka, K. Chatterjee, ACS
Biomaterials Science & Engineering, 2016, 2,
1376-1385. [Crossref], [Google Scholar],
[Publisher]

[YA]R. Sedghi, N. Sayyari, A. Shaabani, H.
Niknejad, T. Tayebi, Polymer, 2018, 142,
244-255. [Crossref], [Google Scholar],
[Publisher]

Journal of Medieinal Page |302

and Pharmaceutical @m

Chemistry Research

How to cite this article: Leila Amiri,
Sepideh Houshmand, Hossein Kazemi,
Ghazal Moattari, Mahsa Ouni*. Synergistic
effects of curcumin  with  other
herbal compounds and chemical polymers
in the preparation of wound dressings: A
systematic review. Journal of Medicinal and
Pharmaceutical Chemistry Research, 2023,
5(3), 294-302.

Copyright © 2023 by SPC (Sami Publishing Company) + is an open access article distributed
under the Creative Commons Attribution License (CC BY) license
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,

distribution, and reproduction in any medium, provided the original work is properly cited.


https://doi.org/10.1021/acsbiomaterials.6b00297‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jain+S%2C+Meka+SRK%2C+Chatterjee+K.+%E2%80%8EEngineering+a+%E2%80%8Epiperine+eluting+nanofibrous+%E2%80%8Epatch+for+cancer+%E2%80%8Etreatment.+ACS+Biomaterials+%E2%80%8EScience+%26+%E2%80%8EEngineering.+2016%3B2%288%29%3A1376-85.+%E2%80%8E&btnG=
https://pubs.acs.org/doi/abs/10.1021/acsbiomaterials.6b00297
https://doi.org/10.1016/j.polymer.2018.03.045‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sedghi+R%2C+Sayyari+N%2C+Shaabani+A%2C+%E2%80%8ENiknejad+H%2C+%E2%80%8ETayebi+T.+Novel+biocompatible+%E2%80%8Ezinc-curcumin+%E2%80%8Eloaded+coaxial+nanofibers+for+%E2%80%8Ebone+tissue+%E2%80%8Eengineering+application.+Polymer.+%E2%80%8E%E2%80%8E%E2%80%8E2018%3B142%3A244-55.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0032386118302544
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

