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Abstract

Zinc oxide nanoparticles are potential metal oxide for antioxidant agent. This paper investigates
antioxidant activity of cerium-doped zinc oxide (Ce-doped ZnO) nanoparticles. Ce-doped ZnO
nanoparticles was prepared by precipitation method with calcination temperature of 200E5C. The
product of precipitate was characterized by X-ray diffraction measurement, and UV-Vis
spectrophotometer. The antioxidant activity of Ce-doped ZnO nanoparticles was investigated using 1,1-

Cited by 0 documents

Inform me when this document
is cited in Scopus:

Set citation alert >

Related documents

The synergetic effect of
lanthanide (La and Ce) and N co-
doping of ZnO NPs for high-rate
photocatalytic phenol
degradation

Kraidi, A.A. , Mansouri, M. ,
Karamian, E.

(2023) Environmental Science and
Pollution Research

Ceria-based materials for
hydrogen production by
thermochemical splitting of H20

Sanz, R., Marugin, J., Botas, J.A.
(2016) WHEC 2016 - 21st World
Hydrogen Energy Conference
2016, Proceedings

Synthesis and characterization of
cerium oxide nanoparticles by
hydroxide mediated approach

Chelliah, M., Rayappan, J.B.B. ,
Krishnan, U.M.
(2012) Journal of Applied Sciences

View all related documents based
on references

Find more related documents in
Scopus based on:

Authors >  Keywords >


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://www.scopus.com/record/display.uri?eid=2-s2.0-85127949519&origin=resultslist&sort=plf-f#metrics
https://www.scopus.com/record/display.uri?eid=2-s2.0-85127949519&origin=resultslist&sort=plf-f#metrics
https://www.scopus.com/record/display.uri?eid=2-s2.0-85127949519&origin=resultslist&sort=plf-f#metrics
https://www.scopus.com/record/display.uri?eid=2-s2.0-85127949519&origin=resultslist&sort=plf-f#metrics
https://www.scopus.com/record/display.uri?eid=2-s2.0-85127949519&origin=resultslist&sort=plf-f#metrics
https://service.elsevier.com/app/answers/detail/a_id/12031/supporthub/scopus/
https://service.elsevier.com/app/answers/detail/a_id/12031/supporthub/scopus/
https://service.elsevier.com/app/answers/detail/a_id/12031/supporthub/scopus/
https://service.elsevier.com/app/answers/detail/a_id/12031/supporthub/scopus/
https://service.elsevier.com/app/answers/detail/a_id/12031/supporthub/scopus/
https://service.elsevier.com/app/answers/detail/a_id/12031/supporthub/scopus/
https://service.elsevier.com/app/answers/detail/a_id/12031/supporthub/scopus/
mailto:nurhasanah@fisika.fsm.undip.ac.id
mailto:nurhasanah@fisika.fsm.undip.ac.id
mailto:nurhasanah@fisika.fsm.undip.ac.id
mailto:nurhasanah@fisika.fsm.undip.ac.id
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57955366000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35956493800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57190296842&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85017025243&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85017025243&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85017025243&noHighlight=false&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57212239123&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6603104044&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7005312094&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84866250859&noHighlight=false&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84866250859&noHighlight=false&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84866250859&noHighlight=false&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55358289900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57212653754&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35409613500&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85141395667&noHighlight=false&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57955366000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57955366000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57955366000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35956493800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35956493800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57190296842&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57190296842&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85017025243&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85017025243&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85017025243&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85017025243&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85017025243&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85017025243&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85017025243&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85017025243&noHighlight=false&relpos=1
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85017025243&noHighlight=false&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57212239123&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57212239123&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57212239123&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6603104044&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=6603104044&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7005312094&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7005312094&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84866250859&noHighlight=false&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84866250859&noHighlight=false&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84866250859&noHighlight=false&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84866250859&noHighlight=false&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84866250859&noHighlight=false&relpos=2
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84866250859&noHighlight=false&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55358289900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55358289900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55358289900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57212653754&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57212653754&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35409613500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=35409613500&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85127949519&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
http://digilib.undip.ac.id/
http://digilib.undip.ac.id/
http://digilib.undip.ac.id/
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=basic
faaiiz.rahman@gmail.com
Highlight

faaiiz.rahman@gmail.com
Highlight


diphenyl-2-pcrylhydrazyl (DPPH) method. The X-ray diffraction pattern showed the growth of Ce-doped
ZnO crystalline structure of hexagonal wurtzite with crystallite size of 42 nm. UV-Vis absorbance
spectrum analysis revealed the band gap energy of Ce-doped ZnO nanoparticles was smaller than band
gap energy of bulk ZnO. Ce-doped ZnO nanoparticles could scavenge DPPH free radicals and exhibited
moderate antioxidant activity. © 2022 Published under licence by IOP Publishing Ltd.
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Preface

The international conference on Advanced Matetials for Better Future (ICAMBF) 2021 was
held on September 7-8, 2021 in Surakarta, Central Java, Indonesia. Due to New Normal
condition of the Covid-19 Pandemic, ICAMBF 2021 was held through a Webinar (Virtual
Conference). This conference is a scientific forum covers all frontier topic in advancement
of smart material materials for the applications of human being. The importance of this
conference is to communicate the knowledge, best practices and solutions among different
countries when facing technological or non-technological problems. In particular, financial
and political support to initiatives related to the advancement of science and technology for
sustainable development and also especially the technology needed to overcome covid
pandemic problem.

From this opportunity | would like to convey a message to all scientists and participants
coming to this conference: since the natural resources on the earth are limited, we have to
develop science and technology environmental soundly for sustainable development goals.
We have to use them wisely, think our world and save our world for future generation.

I would like to extend a very warm welcome to distinguished keynote speaker:
Prof. Santiago Gomez Ruiz, Rey Juan Carlos University, Mostoles (Madrid).Spain, Prof.
Roger Narayan from University of North Carolina USA, Prof. Suresh Valiyaveettil from
National University of Singapore, Singapore, Prof. Takahiko Miyazaki from Kyushu
University, Japan, Prof. MD., Rahim bin Sahar from Universiti Teknologi Malaya,
Malaysia, Dr. Muthuraaman from University of Madras Guindy, India, Budi Sampurno
from PT. Dirgantara Indonesia (Indronesia Aircraft Company), Prof. Venty Suryanti and
Prof. Ari Handono Ramelan (UNS) and also | would like to thank to all participants that |
could not mention all. The theme this year conference is challenges and opportunities of
smart materials for achieving sustainable developments goals.

Special thanks were addressed to the conference committees: Prof. Ari Handono Ramelan,
Prof. Dr. Sayekti Wahyuningsih, Dr. Ahmad Marzuki, Prof. Venty Suryati, Dr. Desi Suci
Handayani, Prof. Fitria Rahmawati, Dr. Eng. Risa Suryana, Dr. Tetri Widiyani, Dr.Edi
Pramono, Dr. Ahmad Ainurrofiq, Dr. Ahmad Ainurrofig, Dr.rer.nat Fajar Rakhman
Wibowo, Dr. Teguh Endah Saraswati, Rita Rakhmawati, Prof. Santiago Gomez Ruiz, Prof.
Roger Narayan, Prof. Suresh Valiyaveettil, Prof. Takahiko Miyazaki, Prof. Dr., MD., Rahim
Bin Sahar, Dr. B. Muthuraaman and Budi Sampurno. We would like to extend our gratitude
to all reviewers and editors: Rosid Eka Mustofa, Windy Ayu Lestari and Yohan Aldi Ismoyo
for their hard work.

The participants to this conference is 82 participants coming universities (such as UNS,
Ul, UNDIP, Universitas Muhammadiyah Jakarta, Universitas Wahid Hasyim, UIN
Walisongo Semarang), research institution (BATAN, LITBANG, dan LIPI), goverment and
overseas participants from Hungary, Rwanda Africa, Suriname, and Papua New Guine. The
objective of the conference : (a) As a scientific forum covers all frontier topic in advanced
materials and nanotechnology, related scientists, researchers and research scholars to
communicate their research outcomes, sharing ideas and knowledge about all aspects of
advanced materials and nanotechnology, (b)Provides the premier interdisciplinary and
multidisciplinary forum for researchers, practitioners and educators to present and discuss
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the most recent innovations, trends, and concerns, practical challenges encountered and the
solutions adopted in advanced materials and nanotechnology.

Finally, to the participants of this conference | hope that you will have a pleasant and
rewarding stay in Surakarta Solo City. Your deliberations during this coming will have an
important role in improving the quality of the scientific and technology for our future.

Wassalamualaikum warahmatullahi wabarakatuh

Prof. Ir. Ari Handono Ramelan, MSc.(Hons), PhD.
Chairman of ICAMBF 2021
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Peer Review statement

All papers published in this volume of “IOP Proceedings: Journal of Physics conference
series” have been peer reviewed through processes administered by the proceedings Editors.
Reviews were conducted by expert referees to the professional and scientific standards
expected of a proceedings journal published by IOP Publishing.
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Abstract. Brown seaweed is an alginate-producing seaweed because of its high polysaccharide
hydrocolloid content. Alginate is one type of hydrocolloid by organic polymers in water. This
study aimed to obtain a suitable method in producing sodium alginate to produce a large yield.
The research method includes the preparation of seaweed, extraction, and purification of
alginate using EDTA, and testing the quality of the resulting alginate. The results showed that
the yield of alginate produced in this study was 18.47-24.31%. The viscosity and water content
test results showed that the alginate yield was 892 cps with an extraction time of 6 hours and
14.82% (w/v). Functional group analysis revealed a mannonate fingerprint region that
indicated the absorption peak from alginate characteristics. The ash content test produced is in
the range of 14.25%-26.57%. The pH of Na-alginate is in the range between 8-10. Water vapor
transmission rate is ranged from 10.13-11.56 g/m?.hours to edible film application.

1. Introduction

Indonesia is one of the countries with the longest and widest coastal area in the world and a country
with abundant natural resources. One of Indonesia’s leading commodities is seaweed [1]. The wealth
of seaweed in Indonesia is about 769,452 ha. Commonly, there are three types of seaweed those are
red, green, and brown seaweed. It grows and spreads hardly all water areas in Indonesia. However,
one type of seaweed that is abundant and has not been used widely is brown seaweed [2]. Brown
seaweed is an alginate-producing seaweed because of its high polysaccharide hydrocolloid content.
Potential alginate sources can be found in brown macroalgae such as Durvillaea, Laminaria,
Sargassum, and Turbinaria [3]. This type of brown seaweed that is still rarely used is the Laminaria
type. Laminaria is a type of seaweed that produces high-yield alginate [4].

Alginate is one of the hydrocolloid types by organic polymers in water [3]. Alginates are
compounds in salt form or derivates of alginate acid. It is formed by two polymers that is D-
mannuronic acid and L-Guluronic acid [5]. Alginate is phycocolloid from brown seaweed [6]. In
Industry, alginate is known in the form of alginate acid or alginate salt. Alginate is widely used in the
textile, food, paper, and pharmaceutical industries [7]. For example, alginate is used in the food
industry as an emulsifier, suspension, and viscosity regulator [8]. In the textile printing industry,
alginate is used as a uniformity regulator, penetration controller, and viscosity regulator [9].

Many benefits of alginate in food and non-food industries are the background of this research to
find a suitable method to produce alginate from Sargassum polycisteum with high yield [10]. Besides,
it is supported by the condition of Indonesia territory, which is rich with abundant seaweed. One
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Abstract. Mesoporous silica nanoparticles (MSN) have been widely developed as drug carriers
for various drug models in various particle sizes. The morphology of MSN becomes one of the
factors which influence drug loading ability. In this study, we investigated the correlation
between particle size and surface charge toward the loading ability of MSN. We used various
morphology of MSN included its zeta potential value and quercetin as a drug model. The result
showed that both particle size and zeta potential value have a correlation toward loading ability.
The smaller particle size has a higher loading ability. Meanwhile, the more negative surface
charge has a higher loading ability. Additionally, we studied the drug release profile of MSN
with different particle sizes. It showed that particle size and zeta potential value play important
role in the drug release process to produce a typically-release profile.

1. Introduction

The number of cancer patient increases every year and estimated at 1.8 million cases in 2020 that become
a great concern worldwide to solve [1,2]. Chemotherapy still became a common cancer therapy widely
used [3]. Therefore, it has negative side effect that harmful for patient health such as killed not only
cancer cells but also the healthy cells [4]. Some innovation had come out to reduce the effect of
chemotherapy such as through drug delivery system [S]. One of the potential candidates that widely
develop is mesoporous silica nanoparticle due to their adjustable morphology, non-toxic, and good
biocompatibility [6—9]. Small particle size of MSN became the promising material for drug carrier in
clinical application due to ease to taken by cell [10-12].

Some drugs have been successfully loaded into MSN such as doxorubicin, methotrexate,
mitoxantrone, quercetin, curcumin, and metallodrug [ 13-22]. The drug loading process is influenced by
MSN morphology, such as particle size and surface area [23,24]. In this study, we have investigated the
influence of particle size of MSN, which affect surface area as well, toward drug loading ability used
quercetin as the drug model. In addition, we statistically calculate the correlation between these variables
by Pearson correlation method.
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