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Introduction 

Human Kind lives the Golden Age of the materials in the 
Nanoscale [1]. This important branch of Science and Technology 
allows for obtaining remarkable and extravagant materials [2]. 
The most commonly used nanoparticles are silver [3-5] gold [3,6] 
copper [5,7,8] and iron oxides [6,9]. Among these, the iron-based 
nanoparticles are absorbing for the most diverse applications [8-
12]. These surprising materials have unique properties that allow 
several applications from environmental recovery up to sensors 
[11] and even products for medical [4,5,14] purposes. However, 
the preparation of these nanomaterials leads to the production of 
many residues, mainly the aqueous ones, which must be adequately 
treated [13]. An alternative to the traditional chemical and physical 
routes is based on the use of bioactive phytochemicals [14] that 
act as reducing agents able to speed up the preparation of the 
nanoparticles and also as recovering agents capable of increasing 
the Zeta potential of these nanoscopic entities [15]. Besides, the 
myriad of plants and microorganisms on all the planet Earth makes 
the investigation of this subject even more accessible for the entire 
scientific community. As an additional benefit, photosynthesized  

 
nanoparticles show comparatively less toxicity16 to mammalian 
cells than analogs prepared by conventional methods, deserving be 
deeply investigated. In this work, a bibliometric study was carried 
out on works focused on the keyword “c”, whose objective was to 
seek to identify the interest in the scientific environment by the 
subject, as well as its integration with the scientific community and 
its return (16-18). 

Methods

Google Scholar Platform was used as the search engine 
for the bibliometrics data. Data were collected through the 
Harzing’s Publish or Perish program using the “phytosynthesized 
nanoparticles” keyword. Data were collected, stored in CSV files 
than analysed using Libreoffice Calc software. The group of stored 
articles has been exported as a LibreOffice spreadsheet, and thus, 
the results were organized according to the information topic of 
interest. The listed main topics were the (i) number of publications 
in the period; (ii) the leading countries involved; (iii) number of 
citations in the period; (iv) the publishers dealing with this subject; 
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(iv) the areas researching this topic; (v) the leading authors; (vi) 
and the most cited documents. Phytosynthesized Nanoparticles: 
Bibliometric Study 3 To determinate the areas involving the subject 
“phytosynthesized nanoparticles”, was considered the publisher 
with the most publication with the subject in question. For this, 
the data was collected in the Springer Platform, on springer.com, in 
which was obtained information such: content type, topics, being 
this the areas interested for this bibliometric study, related date, in 
period 2008 at 2018, and language. 

Results and discussion

 A number equal to 2191 valid results, of which 13 are patents, 
corresponding to the keyword “phytosynthesized nanoparticles”, 
between years 2008 and 2019, was found in this research. The 
largest number of publications focused on phytosynthesized 
nanoparticles was concentrated in 2018. During this year, 459 
publications were produced, as shown in Figure 1. Concerning 
publications by country, between years 2008 and 2018, as well as 
the main countries with largest publication by year, bibliometric 
data showed in Figure 2 allow inferring that, among the collected 
publications, the most significant number of published papers is 
from India, with a significant margin of difference for the second 
country with the highest number of publications. It is also possible 
to observe that of the five countries with the most considerable 
number of publications, four of them are located in Asia, probably 
due to the vast phytoresources they possess. However, in the year 
2018 was observed an expressive presence of others countries with 
publication using the subject “phytosynthesized nanoparticles” as 
shown in Figure 3. This information allows us to infer an increase 
in interest in the theme presented. Figure 4 shows the total number 
of citations in publications with the subject “phytosynthesized 
nanoparticles”, by year. It is possible to observe that in 2010 
there was the largest number of citations for the subject, but 
with a decrease in citations from 2017. Figure 5 shows the main 
publishers with the highest number of publications with the subject 
“phytosynthesized nanoparticles”, being the Springer publisher, 
with the most publications on its online platform. Table 1 shows 
the publisher with the most publication by year, where is possible 
to observe a significant increase in the total amount of publications, 
whose Springer Platform has a higher concentration in recent years. 
Based on data collected on the Springer platform, nanotechnology 
concentrates the largest number of pulps with the subject 
“phytosynthesized nanoparticles”. The Figure 6 shows the main 
area with subject present in this mini review. Phytosynthesized 
Nanoparticles: Bibliometric Study 4 Table 2 shows survey lead 
author with over a hundred citations in Google Scholar Platform. 
A more in-depth analysis revealed that among the authors cited, 
most of them are concentrated in India, which corroborates with 
the information shown in Figure 2. Table 3 shows the list of the 
corresponding published works. In 2019, so far, the bibliometric 
analysis performed here has presented 380 papers published with 
the subject “phytosynthesized nanoparticles” (Figure 1-6) (Table 
1-3).

Table 1: List of the main publishers with most publications by 
year on the Google Scholar platform.

Publisher Title  Year  Amount

Wiley Online Library 2008 8

Wiley Online Library 2009 5

Wiley Online Library 2010 8

Wiley Online Library 2011 5

Wiley Online Library 2012 16

Springer 2013 15

Elsevier 2014 27

Springer 2015 33

Elsevier 2016 62

Springer 2017 76

Springer 2018 78

Table 2: List of the authors most cited by year on the platform. 
Google Scholar.

Authors  Cites

Kuppusamyn P, Yusoff MM, Maniam GP, & 
Govindan N17 210

Duan H, Wang D, Li Y18 272

Sekhon B19 327

Rai MK, Deshmukh SD, Inglen AP, Gade AKn20 681

Kumar V, Yadav SK21 693

Griffitt RJ, Luo J, Gao J, Bonzongo JC, Barber DS 748

Iravani S22 1239

Giljohann DA.,Seferos DS, Daniel WL, Massich 
MD, Patel PC, Mirkin CA23 1851

F Bray, JS Ren, E Masuyer, Bray F, Ren JS, Masuyer 
E, Ferlay J24 1889

Table 3: List of most cited works on the Publication Title & 
Number Citeded.

Publication Title Number Citeded

Biosynthesis of metallic nanoparticles using 
plant derivatives and their new avenues in 
pharmacological applications–An updated 

report.

210

Green chemistry for nanoparticle synthesis. 272

Nanotechnology in agri-food production: an 
overview. 327

Silver nanoparticles: the powerful nanoweapon 
against multidrug resistant bacteria. 681

Plant-mediated synthesis of silver and gold 
nanoparticles and their applications. 693

Effects of particle composition and species on 
toxicity of metallic nanomaterials in aquatic 

organisms. 
748

Green synthesis of metal nanoparticles using 
plants. 1239

Gold nanoparticles for biology and medicine. 1851

Global estimates of cancer prevalence for 27 
sites in the adult population in 2008. 1889
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Figure 1: Data collected for publications per year between 2008 and 2018.

Figure 2: Data collected for publications by country. 

Figure 3: Data collected for countries with over 5 publications in year 2018. 
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Figure 4: Data collected for citation between years 2008 and 2018. 

Figure 5: The 10 major magazines with the largest number of publications.

Figure 6: Top 10 areas with the most publications, according to the Google Scholar Platform.
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Conclusions

The Bibliometric Analysis performed in this work, allowed 
to conclude the importance in search relevant information about 
a specific subject. Through the analysis raised, it was possible 
to perceive a great interest of the academy in seeking greener 
methodologies for obtaining nanoparticles, due to the importance 
of nanotechnology. Through the analysis raised, it was possible 
to perceive a great interest of the academy in seeking greener 
methodologies for obtaining nanoparticles, due to the importance 
of nanotechnology today. In Brazil, few studies were found on the 
subject, with only 17 publications, a lower number when compared 
to the number of publications made in India, for example. Thus, the 
bibliometrics performed here allowed us to show the importance 
of carrying out works involving the synthesis of nanoparticles by 
greener routes, as well as a deeper research aiming to find new 
methodologies and technologies, in order to give more awareness 
about the subject, as well as due importance. 
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