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The study's main aim is to provide the results of therapeutic
efficiency of Komfortis, Foresto and Fitoelita medical agents and
chemicals used during flea infestation among domestic cats. To
obtain the aim of the study, the animals were divided into three
groups of which ten animals were included. Clinical, hematologic,

and special research methods were conducted. Blood sampling
included three stages: before insecticides treatment, the
intermediate interval of 15 days, and the final stage. It is
discovered that Komfortis and Foresto have 100% therapeutic
efficacy at all stages of flea development and possess a long-
lasting action during a flea infestation. The morphological blood
analysis demonstrates that the proposed medical agents hold no
toxic or side effects.
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Introduction To prevent the distribution of flea
infestations, it is necessary to account for and
ensure continuous epizootic control over
timely medical and preventive measures to
eliminate the focus of disease [14-20].

Today, veterinary science employs various
anti-parasitic agents that differ in their form,
composition, of
administration, and price. However, despite
the variety of insecticidal agents created to
fight against flea infestations, some current
flea species are resistant to some classes of
insecticides containing two and more active
drug substances [11,18].

The resistance level may be high to exclude
the possibility of any further use of either
medical agent [21,22]. There are known cases
when the resistance of parasitic arthropods is
developed even when testing a new medicine

From time immemorial, people began to
domesticate wild animals, and throughout
many generations, they were kept by people
genetically isolated from external pathogens
[1-4]. At present, every pet owner is trying to
breed and protect their
contagious and noncontagious
However, the lack of knowledge and mass
media on simple preventive measures results
in widespread
diseases, including flea infestation among
dogs and cats [5-7].

Flea infestation of domestic cats is one of
the urgent problems studied by modern
veterinary science. However, despite the
achieved success of parasitic pharmacy in
their elimination, fleas are widely spread and

animal from

chemical mode

diseases.

infectious and invasive

represent a danger to cats, dogs, and other prior to its industrial output [15,19,23].

In this regard, the efforts of experts are
aimed not only at the creation of new

house carnivorous animals kept in close
contact, as well as owners and people
contacting them [8-13].
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medicinal compounds with a different mode of
action, but also at the search of such
insecticide strategy, which could prevent the
formation of resistant types of parasitic
arthropods.

Thus, it is critical to develop new medical
agents, mainly complex ones containing
several drug substances. This
combination is advantageous since various
active substances cause a synergistic impact
on all stages of flea development.

active

Materials and methods

The current study was performed during
2014-2020 at a vivarium of the Institute of
Biotechnology and Veterinary Medicine of the
Northern Trans-Ural State Agricultural
University. The experimental part was
conducted at the laboratories of the All-
Russian Research Institute of Veterinary
Entomology and Arachnology - Branch of
Tyumen Research Center, SB RAS, and the
veterinary clinics of Tyumen.

Thirty animals were picked for the study
(different breed, age, and nutritional state),
and thus forming three equal groups (n=10).

Komfortis was applied to the first test
group, Foresto - to the second, and Fitoelita
shampoo - to the third control group.

Komfortis is an insecticide released as a pill
for oral use; it contains spinosad - 53.33%, is
active towards fleas parasitizing dogs and cats.
The mechanism of action involves the
activation of n-cholinergic receptors of
parasitic arthropods, causing nervous strain,
muscle cramps, tremors, and paralyzes
leading to the death of insects [8].

Results and discussion

During the study, it was noted that Komfortis
and Foresto have high insecticidal effects
reaching 98-100%. The insecticide efficacy
was considered within a month, every five
days from the moment of applying for the
medicines.
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[t shall be noted that the number of dead
images was sharply increasing from the first to
the tenth day of the study in test groups. The
maximum mortality rate was on the 5t day of
observations, where for the first group this
made - 34.28%, and for the second - 29.30%.
The number of fleas in test groups was
reduced during the following observation.

The therapeutic efficacy of applied medical
agents made 100% in the first group on the
25t day of observation and in the second
group on the 30th day. The smallest number of
parasites per one infected specimen was
observed with Komfortis - 45.8.

The analysis of the insecticidal activity of
the control group showed that the efficacy of
the medical agent was indicated only at the
time of drug administration; during the
interim periods, the number of fleas was
minimum, the maximum mortality rate was
observed on the 20t day and made 18.24%.

The highest invasiveness per one specimen
of the control group made 102.5,
demonstrating the progressive growth of fleas
at all control points. All results are indicated in
Table 1.

The study of the therapeutic efficacy of
Komfortis, Foresto, and Fitoelita during flea
infestation of cats did not reveal any negative
impact on their organism; there were no
toxicoses and gastrointestinal upsets.

The hematologic study revealed that a
minor increase of white blood cells was noted
during the primary blood sampling among all
groups of animals.

After the use of insecticidal agents, the
follow-up tests were performed at interim
intervals. The first and the second groups are
characterized by the decrease of indicators to
the minimum, while the control group-by the
increase in leukocytes to 7.98 * 0.41%,
eosinophils to 2.68+0.46%, other indicators
remained stable.

At the final stage of blood sampling from
the groups exposed to Komfortis and Foresto,
the animals were fully recovered, the blood
values fell within the physiological range, the



Insecticide efficacy of medicines and chemicals ...

indicators of the control group did not change
drastically from the primary tests at the
beginning of therapy. All results are indicated

in Table 2.
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The hematologic blood changes of cats with

range at various invasiveness.

TABLE 1 Insecticide efficacy during cats FLEA infestation in tyumen

Assessment

period

The 1st day
The 5t day
The 10t day
The 15t day
The 20t day
The 25t day
The 30t day
Total
Infection
intensity

The first test group The second test group
Komfortis agent (n=10) Foresto collar (n=10)
Amount of Amount of

detected % detected %
fleas fleas
144 31.44+0.67 121 25.69+0.71
157 34.28+0.58 138 29.30+0.69
112 24.45+0.52 124 26.33+0.52
29 8.52+0.42 68 12.31+0.37
6 1.31+0.34 39 8.28+0.29
0 0+0.25 11 2.34+0.21
0 0+0.28 0 0+0.17
458 471
45.8 47.1
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flea infestations show that the values do not
change substantially from the physiological

Control group
Fitoelita shampoo (n=10)

TABLE 2 The main hematologic changes of blood during cats flea infestation in Tyumen

Indicator

The first
group
Komfortis
The second
group
Foresto
Control
group
Fitoelita

The first
group
Komfortis
The second
group
Foresto
Control

group
Fitoelita

The first
group
Komfortis
The second
group
Foresto
Control

group
Fitoelita

Leucocytes,
109/1

7.61+£0.41

7.64+0.44

7.55+0.39

6.81+0.42

6.93+0.38

7.98+0.41

6.24+0.51

6.28+0.49

8.14+0.53

Eosinocyte,

%

Band Segmented
neutrophils, neutrophils,
% %

Blood test at the beginning of study

2.38+0.45

2.42+0.38

2.44+0.42

2.41+0.38

2.40+0.21

2.40+0.21

37.68+1.26

37.62+1.62

37.65+1.64

Interim blood test on the 15t day

1.86+0.52

1.97+0.49

2.68+0.46

1.38+0.33

1.42+0.36

2.14+0.31

36.22+1.26

36.28+1.28

37.15+1.12

Final blood test on the 30t day

0.82+0.34

0.86+0.42

2.74+0.38

0.28+0.12

0.34+0.15

2.15+0.22

35.46+0.66

35.51+0.69

37.02+1.16

Amount of
detected %
fleas
157 15.31+0.76
104 10.15+0.54
161 15.71+0.48
130 12.68+0.65
187 18.24+0.44
133 12.97+0.76
153 14.93+0.51
1025
102.5
Lymphocytes, Monocytes,
% %
31.87+0.29 2.13+0.33
31.81+0.25 2.15+0.39
31.86+0.28 2.12+0.38
27.45+0.34 1.61+0.35
28.16+0.32 1.89+0.29
31.64+1.12 1.64+0.32
26.14+0.29 1.25+0.31
26.17+0.26 1.54+0.28
31.42+1.24 2.49+0.29
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Thus, the hematologic study made it
possible to confirm that the treatment with
such medical agents does not exert a
pathogenic impact on blood values, which fall
within the physiological range.

Foresto is an insect-acaricidal collar
containing imidacloprid - 1.25 g and
flumethrin - 0.56 g. The mechanism of
imidacloprid action is based on the interaction
with acetylcholine receptors of ectoparasites.
It causes neurotransmission disorder
resulting in complete paralysis leading to the
death of ectoparasites. Flumethrin is a
pyrethroid insecticide affecting voltage-
sensitive sodium channels. It blocks nerve
conduction resulting in spasms, causing motor
reflexes of arthropods leading to death [9].

Fitoelita is an insecticidal shampoo. It
permethrin - 0.3%, blocks
neurotransmission of peripheral nerves
ganglion leading to death through paralysis of
flea adult and larval phases [10].

The following special methods were used:
hair combing (to define the number of alive
and dead fleas) (Figure 1), flea counting in
Dawn Professional Dawn solution (Figure 2),
microscopic study (to define flea viability)
(Figure 3), and hair print using acetate bands
(to detect fleas and products of their activity)
(Figure 4). The obtained results
processed statistically via Statistica Ultimate
Academic Bundle.

contains

were

FIGURE 1 Collection of fleas and eggs during
combing
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The dosage of Komfortis pills was selected
individually, taking into account the animal
weight before treatment. Komfortis was
applied at a dose of 50 mg/kg. The insect-
acaricidal Foresto collar was used per cats'
instructions (38 cm). The medical agents were
applied once only for test groups. The
insecticidal Fitoelita shampoo was used at the
rate of 1 mL/kg, its application was repeated
after ten days as per the manufacture’s
recommendations.

FIGURE 2 Ctenocephalides felis in Dawn
Professional Dawn solution after combing

The efficiency of applied medical agents
during flea infestations of domestic animals
was assessed following the clinical,
hematologic, the special trials results, and
estimation of infestation intensity.

The blood tests were analyzed via the
Abacus Junior 5 (Vet), sampling was done on
the first day, further periods were broken into
interim stages of 15 days.

The flea infestation was validated using the
special study of hair and skin cover of all
groups of animals before treatment and after
the application of insecticidal medicines and
chemicals.
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FIGURE 3 C(Ctenocephalides felis
microscopic study

under

FIGURE 4 Hair print with Ctenocephalides
felis

Conclusion

Overall, the study mainly intended to present
the therapeutic efficiency results of Komfortis,
Foresto, and Fitoelita medical agents and
chemicals used during flea infestation among
domestic cats. To do so, clinical, hematologic,
and special research methods were utilized.

Based on the results obtained, the efficacy
of using such insecticidal medical agents as
Komfortis and Foresto collars as the therapy
of cats’ flea infestations makes 100%.

The application of such insecticides allows
facilitating and reducing the length of
treatment of pets.

After treatment, further observation of
patients after treatment did not reveal any
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reinfestation cases, which indicates its long-
term action and serves as an excellent
preventive method.

Acknowledgements

The authors are grateful to the reviewers for
their constructive advices.

References

[1] J.R. Jones, Acta Biomater., 2015, 23, S53-
S82. [Crossref], [Google Scholar], [Publisher]
[2] S. Etemadi, B. Mahmoodiyeh, S. Rajabi, A.
Kamali, M. Milani Fard, Ann. Romanian Soc.
Cell Biol, 2021, 25, 2417-2426. [Google
Scholar]

[3] Y. Yang, K. Zheng, R. Liang, A. Mainka, N.
Taccardi, J.A. Roether, R. Detsch, W.H.
Goldmann, S. Virtanen, A.R. Boccaccini,
Biomed. Mater., 2018, 13, 015001. [Crossref],
[Google Scholar], [Publisher]

[4] S. Ghorbanizadeh, Y. Raziani, M. Amraei, M.
Heydarian, J. Pharm. Negative Results, 2021,
12,54-58. [Crossref], [Google Scholar], [PDF]
[5] C.D.F. Moreira, S.M. Carvalho, H.S. Mansur,
M.M. Pereira, Mater. Sci. Eng. C, 2016, 58,
1207-1216. [Crossref], [Google Scholar],
[Publisher]

[6] A. Bari, N. Bloise, S. Fiorilli, G. Novajra, M.
Vallet-Regi, G. Bruni , A. Torres-Pardo, ].M.
Gonzalez-Calbet, L. Visai, C. Vitale-Brovarone,
Acta Biomaterialia, 2017, 55, 493-504.
[Crossref], [Google Scholar], [Publisher]

[7] S. Kaya, M. Cresswell, A.R. Boccaccini,
Mater. Sci. Eng. C, 2017, 83, 99-107.
[Crossref], [Google Scholar], [Publisher]

[8] ].H. Lee, A. El-Fiqi, N. Mandakhbayar, H.H.
Lee, HW. Kim, Biomaterials, 2017, 142, 62-76.
[Crossref], [Google Scholar], [Publisher]

[9] W. Fan, Y. Wu, T. Ma, Y. Li, B. Fan, J. Mater.
Sci. Mater. Med., 2016, 27, 16-25. [Crossref],
[Google Scholar], [Publisher]

[10] C.R. Arciola, D. Campoccia, L. Montanaro,
Nat. Rev. Microbiol, 2018, 16, 397-4009.
[Crossref], [Google Scholar], [Publisher]


https://doi.org/10.1016/j.actbio.2015.07.019
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Reprint+of%3A+Review+of+bioactive+glass%3A+From+Hench+to+hybrids+&btnG=
https://pubmed.ncbi.nlm.nih.gov/26235346/
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=RJr-4iQAAAAJ&citation_for_view=RJr-4iQAAAAJ:u5HHmVD_uO8C
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=RJr-4iQAAAAJ&citation_for_view=RJr-4iQAAAAJ:u5HHmVD_uO8C
https://doi.org/10.1088/1748-605X/aa87f2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Y.+Yang%2C+K.+Zheng%2C+R.+Liang%2C+A.+Mainka%2C+N.+%E2%80%8ETaccardi%2C+J.A.+Roether%2C+R.+Detsch%2C+W.H.+%E2%80%8EGoldmann%2C+S.+Virtanen%2C+A.R.+Boccaccini%2C+%E2%80%8EBiomed.+Mater.%2C+2018%2C+13%2C+015001%E2%80%8E&btnG=
https://iopscience.iop.org/article/10.1088/1748-605X/aa87f2/meta
https://doi.org/10.47750/pnr.2021.12.01.009
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=S.+Ghorbanizadeh%2C+Y.+Raziani%2C+M.+Amraei%2C+M.+%E2%80%8EHeydarian%2C+J.+Pharm.+Negative+Results%2C+2021%2C+%E2%80%8E%E2%80%8E12%2C+54-58.%E2%80%8E&btnG=
https://www.researchgate.net/profile/Yosra-Raziani/publication/355180127_Care_and_precautions_in_performing_CT_Scans_in_children/links/61654e4eae47db4e57cb9c77/Care-and-precautions-in-performing-CT-Scans-in-children.pdf
https://doi.org/10.1016/j.msec.2015.09.075
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=C.D.F.+Moreira%2C+S.M.+Carvalho%2C+H.S.+Mansur%2C+%E2%80%8EM.M.+Pereira%2C+Mater.+Sci.+Eng.+C%2C+2016%2C+58%2C+%E2%80%8E%E2%80%8E1207%E2%80%931216.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/pii/S092849311530401X
https://doi.org/10.1016/j.actbio.2017.04.012
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E.+Bari%2C+N.+Bloise%2C+S.+Fiorilli%2C++G.+Novajra%2C++M.+%E2%80%8EVallet-Reg%C3%AD%2C+G.+Bruni+%2C+A.+Torres-Pardo%2C+J.M.+%E2%80%8EGonz%C3%A1lez-Calbet%2C+L.+Visai%2C+C.+Vitale-Brovarone%2C+%E2%80%8EActa+Biomaterialia%2C+2017%2C+55%2C+493-504.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/pii/S1742706117302404
https://doi.org/10.1016/j.msec.2017.11.003
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=S.+Kaya%2C+M.+Cresswell%2C+A.R.+Boccaccini%2C+Mater.+%E2%80%8ESci.+Eng.+C.%2C+2017%2C+83%2C+99%E2%80%93107.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/pii/S0928493117320556
https://doi.org/10.1016/j.biomaterials.2017.07.014
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=J.H.+Lee%2C+A.+El-Fiqi%2C+N.+Mandakhbayar%2C+H.H.+Lee%2C+%E2%80%8EH.W.+Kim%2C+Biomaterials%2C+2017%2C+142%2C+62%E2%80%9376.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0142961217304660
https://doi.org/10.1007/s10856-015-5633-x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=W.+Fan%2C+Y.+Wu%2C+T.+Ma%2C+Y.+Li%2C+B.+Fan%2C+J.+Mater.+Sci.+%E2%80%8EMater.+Med.%2C+2016%2C+27%2C+16%E2%80%9325.+%E2%80%8E&btnG=
https://link.springer.com/article/10.1007/s10856-015-5633-x
https://doi.org/10.1038/s41579-018-0019-y
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Implant+infections%3A+adhesion%2C+biofilm+formation+and+immune+evasion+&btnG=
https://pubmed.ncbi.nlm.nih.gov/29720707/

Page |1323 , Eurasian
@m Elc:i?rlr:ucah]ications
[11] L. Denry, L.T. Kuhn, Dent. Mater.,2016, 32,
43-53. [Crossref], [Google  Scholar],
[Publisher]

[12] M. Shi, Z. Chen, S. Farnaghi, T. Friis, X. Mao,
Y. Xiao, C. Wu, Acta Biomater., 2016, 30, 334~
344. [Crossref], [Google Scholar], [Publisher]
[13] F.E. Ciraldo, E. Boccardi, V. Melli, F.
Westhauser, A.R. Boccaccini, Acta Biomater.,
2018, 75, 3-10. [Crossref], [Google Scholar],
[Publisher]

[14] S. Chernousova, M. Epple, Chem. Int. Ed.,
2013, 52, 1636-1653. [Crossref], [Google
Scholar], [Publisher]

[15] H.N. Wilkinson, S. Iveson, P. Catherall, M.].
Hardman, Front. Microbiol., 2018, 9, 1450-
1466. [Google Scholar], [Publisher]

[16] K. Gold, B. Slay, M. Knackstedt, A.K.
Gaharwar, Adv. Ther. One, 2018, 1700033.
[Crossref], [Google Scholar], [Publisher]

[17] D. Kozon, K. Zheng, E. Boccardi, Y. Liu, L.
Liverani, A.R. Boccaccini, Materials (Basel),
2016, 9, 225-233. |[Crossref], [Google
Scholar], [Publisher]

[18] M.]. Desai, A. Nava, P. Rigoard, B. Shah, R.S.
Taylor, Neurochirurgie, 2015, 61, S66-S76.
[Crossref], [Google Scholar], [Publisher]

[19] R.B. North, ].N. Campbell, C.S. James, M.K.
Conover-Walker, H. Wang, S. Piantadosi, ].D.

D.S. Kruglov and 0.A. Stolbova

Rybock, D.M. Long, Neurosurgery, 1991, 28,
685-691. [Google Scholar], [Publisher]

[20] R.W. Hutchison, E.H. Chon, W.F. Tucker Jr,
R. Gilder, J. Moss, P. Daniel, Hosp. Pharm.,
2006, 41, 659-663. [Crossref], [Google
Scholar], [Publisher]

[21] S. Kasim, N. Abdulaziz, Y. Mustafa, J. Med.
Chem. Sci, 2022, 5, 546-560. [Crossref],
[Google Scholar], [Publisher]

[22] D. N’Guessan, S. Coulibaly, F. Kassi, P.
Delaye, M. Penichon, C. Enguehard-Gueiffier,
H. Allouchi, M. Ouattara, . Med. Chem. Sci.,
2021, 4,554-563. [Crossref], [Google Scholar],
[Publisher]

[23] G. Hussein, N. Turkey, Chem. Methodol,
2021, 5,498-512. [Crossref], [Google Scholar],
[Publisher]

How to cite this article:
Kruglov*, Olga A. Stolbova.
efficacy of medicines and chemicals during
cats flea infestations in Tyumen. Eurasian
Chemical Communications, 2022, 4(12),
1318-1323. Link:
http://www.echemcom.com/article_15419
7.html

Dmitry S.
Insecticide

Copyright © 2022 by SPC (Sami Publishing Company) + is an open access article distributed

under the Creative Commons

(https://creativecommons.org/licenses/by/4.0/),

Attribution

License(CC  BY) license

which permits unrestricted use,

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


https://doi.org/10.1016/j.dental.2015.09.008
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Design+and+characterization+of+calcium+phosphate+ceramic+scaffolds+for+bone+tissue+engineering+&btnG=
https://pubmed.ncbi.nlm.nih.gov/26423007/
https://doi.org/10.1016/j.actbio.2015.11.033
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E+M.+Shi%2C+Z.+Chen%2C+S.+Farnaghi%2C+T.+Friis%2C+X.+Mao%2C+Y.+%E2%80%8EXiao%2C+C.+Wu%2C+Acta+Biomater.%2C+2016%2C+30%2C+334%E2%80%93%E2%80%8E%E2%80%8E344.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S1742706115302099
https://doi.org/10.1016/j.actbio.2018.05.019
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=F.E.+Ciraldo%2C+E.+Boccardi%2C+V.+Melli%2C+F.+%E2%80%8EWesthauser%2C+A.R.+Boccaccini%2C+Acta+Biomater.%2C+%E2%80%8E%E2%80%8E2018%2C+75%2C+3%E2%80%9310.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/pii/S1742706118302885
https://doi.org/10.1002/anie.201205923
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=S.+Chernousova%2C+M.+Epple%2C+Chem.+Int.+Ed.%2C+%E2%80%8E%E2%80%8E2013%2C+52%2C+1636%E2%80%931653.+%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=S.+Chernousova%2C+M.+Epple%2C+Chem.+Int.+Ed.%2C+%E2%80%8E%E2%80%8E2013%2C+52%2C+1636%E2%80%931653.+%E2%80%8E&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.201205923
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&scioq=P.+Verma%2C+S.+Gupta%2C+and+V.+Yadav%2C+%22Catalyst-%E2%80%8Efree+and+facile+green+synthesis+of+some+novel+%E2%80%8E%E2%80%8Eoxazepine+derivatives%2C%22+Der+Chemica+Sinica%2C+%E2%80%8Evol.+6%2C+pp.+86-89%2C+2015.%E2%80%8E+%E2%80%8E&q=A+Novel+Silver+Bioactive+Glass+Elicits+Antimicrobial+Efficacy+Against+Pseudomonas+aeruginosa+and+Staphylococcus+aureus+in+an+ex+Vivo+Skin+Wound+Biofilm+Model&btnG=
https://www.frontiersin.org/articles/10.3389/fmicb.2018.01450/full
https://doi.org/10.1002/adtp.201700033
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antimicrobial+Activity+of+Metal+and+Metal-Oxide+Based+Nanoparticles&btnG=
https://onlinelibrary.wiley.com/doi/abs/10.1002/adtp.201700033
http://dx.doi.org/10.1039/C6TB02053D
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=ZnO+quantum+dots+modified+bioactive+glass+nanoparticles+with+pH-sensitive+release+of+Zn+ions%2C+fluorescence%2C+antibacterial+and+osteogenic+properties&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=ZnO+quantum+dots+modified+bioactive+glass+nanoparticles+with+pH-sensitive+release+of+Zn+ions%2C+fluorescence%2C+antibacterial+and+osteogenic+properties&btnG=
https://www.researchgate.net/publication/309818273_ZnO_quantum_dots_modified_bioactive_glass_nanoparticles_with_pH-sensitive_release_of_Zn_ions_fluorescence_antibacterial_and_osteogenic_properties
https://doi.org/10.1016/j.neuchi.2014.09.002
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=M.J.+Desai%2C+A.+Nava%2C+P.+Rigoard%2C+B.+Shah%2C+R.S.+%E2%80%8ETaylor%2C+Neurochirurgie%2C+2015%2C+61%2C+S66-S76.+%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0028377014002598
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=R.B.+North%2C+J.N.+Campbell%2C+C.S.+James%2C+M.K.+%E2%80%8EConover-Walker%2C+H.+Wang%2C+S.+Piantadosi%2C+J.D.+%E2%80%8ERybock%2C+D.M.+Long%2C+Neurosurgery%2C+1991%2C+28%2C+%E2%80%8E%E2%80%8E685-691.+%E2%80%8E&btnG=
https://journals.lww.com/neurosurgery/pages/default.aspx
https://doi.org/10.1310%2Fhpj4107-659
https://scholar.google.com/scholar?q=R.W.+Hutchison,+E.H.+Chon,+W.F.+Tucker+Jr,+R.+%E2%80%8EGilder,+J.+Moss,+P.+Daniel,+Hosp.+Pharm.,+2006,+%E2%80%8E%E2%80%8E41,+659-663.+%E2%80%8E&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?q=R.W.+Hutchison,+E.H.+Chon,+W.F.+Tucker+Jr,+R.+%E2%80%8EGilder,+J.+Moss,+P.+Daniel,+Hosp.+Pharm.,+2006,+%E2%80%8E%E2%80%8E41,+659-663.+%E2%80%8E&hl=en&as_sdt=0,5
https://journals.sagepub.com/doi/abs/10.1310/hpj4107-659
https://dx.doi.org/10.26655/JMCHEMSCI.2022.4.10
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=S.+Kasim%2C+N.+Abdulaziz%2C+Y.+Mustafa%2C+J.+Med.+%E2%80%8EChem.+Sci.%2C+2022%2C+5%284%29%2C+546-560.+%E2%80%8E&btnG=
http://www.jmchemsci.com/article_144548.html
https://dx.doi.org/10.26655/JMCHEMSCI.2021.6.3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=D.+N%E2%80%99Guessan%2C+S.+Coulibaly%2C+F.+Kassi%2C+P.+Delaye%2C+%E2%80%8EM.+Penichon%2C+C.+Enguehard-Gueiffier%2C+H.+%E2%80%8EAllouchi%2C+M.+Ouattara%2C+J.+Med.+Chem.+Sci.%2C+2021%2C+%E2%80%8E%E2%80%8E4%286%29%2C+554-563.+%E2%80%8E&btnG=
http://www.jmchemsci.com/article_137496.html
https://dx.doi.org/10.22034/chemm.2021.138807
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=G.+Hussein%2C+N.+Turkey%2C+Chem.+Methodol.%2C+2021%2C+%E2%80%8E%E2%80%8E5%286%29%2C+498-512.+%E2%80%8E&btnG=
http://www.chemmethod.com/article_138807.html
http://www.echemcom.com/article_154197.html
http://www.echemcom.com/article_154197.html
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

