9/18/23, 11:28 PM Self-Controlled Hyperthermia & MRI Contrast Enhancement via Iron Oxide Embedded Hydroxyapatite Superparamagnetic particl...
|

ACS Publications Q =

@ Most Trusted. Most Cited. Most Read.

RETURN TO ISSUE
<PREV ~ ARTICLE  NEXT>

Get e-Alerts

Self-Controlled Hyperthermia & MRI Contrast Enhancement via
Iron Oxide Embedded Hydroxyapatite Superparamagnetic
particles for Theranostic Application

Ansar Ereath Beeran, Francis Boniface Fernandez, and P. R. Harikrishna Varma*

@ Cite this: ACS Biomater. Sci. Eng. 2019, 5,1,106-113
Publication Date: May 11, 2018 v
https://doi.org/10.1021/acsbiomaterials.8b00244
Copyright © 2018 American Chemical Society

Request reuse permissions

Article Views Altmetric Citations

768 1 29

LEARN ABOUT THESE METRICS

Share Addto Export

) @ ()

More Access Options

m Sunnortina Info (1) »

Read the ACS privacy policy

CONTINUE

https://pubs.acs.org/doi/epdf/10.1021/acsbiomaterials.8b00244 1/9


https://pubs.acs.org/toc/abseba/5/1
https://pubs.acs.org/doi/10.1021/acsbiomaterials.8b00240
https://pubs.acs.org/doi/10.1021/acsbiomaterials.8b00246
https://pubs.acs.org/journal/abseba
https://pubs.acs.org/action/showCitFormats?doi=10.1021%2Facsbiomaterials.8b00244&href=/doi/10.1021%2Facsbiomaterials.8b00244
https://doi.org/10.1021/acsbiomaterials.8b00244
https://pubs.acs.org/servlet/linkout?type=rightslink&url=startPage%3D106%26pageCount%3D8%26copyright%3DAmerican%2BChemical%2BSociety%26author%3DAnsar%2BEreath%2BBeeran%252C%2BFrancis%2BBoniface%2BFernandez%252C%2BP.%2BR.%2BHarikrishna%2BVarma%26orderBeanReset%3Dtrue%26imprint%3DAmerican%2BChemical%2BSociety%26volumeNum%3D5%26issueNum%3D1%26contentID%3Dacsbiomaterials.8b00244%26title%3DSelf-Controlled%2BHyperthermia%2B%2526%2BMRI%2BContrast%2BEnhancement%2Bvia%2BIron%2BOxide%2BEmbedded%2BHydroxyapatite%2BSuperparamagnetic%2Bparticles%2Bfor%2BTheranostic%2BApplication%26numPages%3D8%26pa%3D%26issn%3D2373-9878%26publisherName%3Dacs%26publication%3Dabseba%26rpt%3Dn%26endPage%3D113%26publicationDate%3DJanuary%2B2019
https://pubs.acs.org/action/doSearch?ConceptID=290896
https://pubs.acs.org/action/doSearch?ConceptID=291067
https://pubs.acs.org/action/doSearch?ConceptID=290864
https://pubs.acs.org/action/doSearch?ConceptID=291766
https://pubs.acs.org/action/doSearch?ConceptID=290920
https://pubs.acs.org/doi/epdf/10.1021/acsbiomaterials.8b00244
http://www.acs.org/content/acs/en/privacy.html
https://pubs.acs.org/

9/18/23, 11:28 PM Self-Controlled Hyperthermia & MRI Contrast Enhancement via Iron Oxide Embedded Hydroxyapatite Superparamagnetic particl...

ACS Publications Q =

@ Most Trusted. Most Cited. Most Read.
IhSNle e

‘H_ ‘i-'
"
Contrast Enhancement
MR|

HAIO
- —
X
-_;.’f"' —
4 : o - :
- Et\w-_h - /}
In witro HAJO Hyperthermia Apoptosis
N @ e ,
e SPION in vitro . )
SPION Hyperthermia Hyperthermia oS

Increasing effectiveness of cancer therapeutics requires a multipronged approach. Delivery of
controlled hyperthermia in the ranges of 43 to 45 °C on site aided by superparamagnetic
particles ensures cell death via the apoptosis pathway.We demonstrated the use of iron-oxide
embedded hydroxyapatite (HAIO) superparamagnetic particles for delivery of controlled
hyperthermia and contrast enhancement in MRI. To determine optimal hyperthermia
delivery, we used 5 and 10 mg/mL concentrations of HAIO on various magnetic fields in
alternating magnetic field (AMF) study. Time—temperature profile and specific loss power
(SLP) data revealed that HAIO delivered precisely controlled temperature in contrast to
superparamagnetic iron oxide nanoparticles (SPIONs). Earlier studies had demonstrated that
HAIO concentrations of 0.5 to 3 mg/mL are cytocompatible. Exposure of HeLa cells to HAIO
at a concentration of 2 mg/mL and applied field of 33.8 mT for a period of 30 min resulted in
apoptosis induction in 75% of population. Significant cellular disruption was affirmed via
FACS, ESEM and cLSM techniques. An aqueous phantom study and in vitro cell culture study
evaluation indicated relaxivity of 50.92 mM™ s~ and good pixel intensity variation in MRI.
The current study assesses the potential of HAIO to deliver controlled hyperthermia and act
as a negative MRI contrast agent. Repeated experiments have confirmed enhanced utility of
the technique in the burgeoning field of theranostics.
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