Table 1. IC50 values of DyFeO3 samples on various cell lines at laser ‘ON’ and ‘OFF’ conditions.
 
	Sample
	Condition
	IC50 (μg mL-1)

	
	
	MDA-MB-231 cells
(cancerous)
	HEK293 cells
(non-cancerous)

	Empty DyFeO3 nanoparticles
	Laser OFF
	52.2 ± 3.3
	308.4 ± 8.6

	5-FU-loaded DyFeO3 nanoparticles
	Laser OFF
	12.5 ± 1.4
	231.6 ± 7.3

	Empty DyFeO3 nanoparticles
	Laser ON (808 nm, 1 W cm-1) 
	7.2 ± 1.2
	--

	5-FU-loaded DyFeO3 nanoparticles
	Laser OFF
	3.5 ± 0.8
	--









































Table 2. A critical comparison of ferrite nanocarriers in anticancer drug delivery based on therapeutic efficacy, surface modifications, and design limitations.

	Ferrite Nanocarrier
	Drug
	Surface Modification / Coating
	Cancer Cell Line
	IC50
(μg mL-1)
	Novelty
	Main Drawback
	Reference

	β-CD–Dextran coated NiFe2O4
	Camptothecin
	β-CD–Dextran
	MDA-MB-231
	Not reported 
	Functionalized polymer coating enabling sustained CPT release
	No active targeting ligand; nickel toxicity concerns
	[45]

	β-CD–PEG-folate coated ErFeO3
	Camptothecin
	β-CD–Dextran
	MCF-7
	Not reported 
	High drug loading (~88%)
	Limited in vivo validation
	[46]

	
	
	
	
	
	
	
	

	Ytterbium Ferrite Nanoparticles
	Camptothecin
	β-CD/Folate-PLGA coating
	MCF-7
	4.92 
	Host–guest drug complexation with folate targeting
	Not evaluated on normal-cell selectivity
	[47]

	Ho–Ni Ferrite Nanocarrier
	Camptothecin
	β-CD–PEG–Folate
	MDA-MB-231
	4.61 
	Rare-earth co-doped ferrite with targeting ligand
	No healthy-cell comparison reported
	[48]

	Holmium Ferrite Nanocarrier
	Camptothecin
	β-CD–PEG
	MCF-7
	3.12 
	Rare-earth ferrite magnetic carrier
	No active targeting moiety
	[49]

	PVA-coated Mg–Co Ferrite Nanocomposite
	5-FU
	Poly(vinyl alcohol)
	MCF-7
	126
	pH-responsive 5-FU release
	Relatively weak tumor specificity; Weak activity 
	[50]

	HA-β-CD-coated DyFeO3 (Present Work)
	5-FU
	Hyaluronic acid–β-cyclodextrin
	MDA-MB-231
	12.5 ± 1.4 
	First HA-β-CD functionalized DyFeO3 carrier; rare-earth ferrite; controlled 5-FU release
	Drug loading (2%) lower than some CPT systems
	Present work



Table 3. In vitro antibacterial activity of GM-loaded DyFeO3 nanoparticles under laser ‘ON’ and ‘OFF’ conditions. Extent of activity is shown by the zones of inhibition of each bacterial stain examined using disc diffusion method. 

	[bookmark: OLE_LINK4]Name of the test organism
	Zone of Inhibition (mm)
Mean ± SD

	
	GM-loaded polymer-coated DyFeO3 nanoparticles

	
	500 µg/mL
	250 µg/mL
	100 µg/mL
	50 µg/mL
	Positive Control

	B. fragilis
	10.25 ± 0.35
	9.75 ± 0.35
	0
	0
	10.6 ± 0.14

	P. acnes
	9.50 ± 0.70
	9 ± 0.70
	0
	0
	10.5 ± 0.70

	P. aeruginosa
	10.35 ± 0.49
	9.25 ± 0.35
	0
	0
	12 ± 0.70

	S. aureus
	9.75 ± 0.35
	8.5 ± 0.70
	0
	0
	11.75 ± 0.35

	S. epidermidis
	8.25 ± 0.35
	0
	0
	0
	11.25 ± 0.35

	S. pyogenes
	8.5 ± 0.70
	7.25 ± 0.35
	0
	0
	10.25 ± 0.35

	
	GM-loaded polymer-coated DyFeO3 nanoparticles with laser irradiation

	B. fragilis
	22.85 ± 0.49
	19.8 ± 0.14
	16.4 ± 0.14
	9.85 ± 0.21
	25.65 ± 0.49

	P. acnes
	20.45 ± 0.77
	19.35 ± 0.49
	18.35 ± 0.21
	17.25 ± 0.35
	23.85 ± 0.21

	P. aeruginosa
	22.5 ± 0.14
	21.35 ± 0.21
	19.25 ± 0.35
	14.5 ± 0.70
	24.2 ± 0.28

	S. aureus
	23.95 ± 0.35
	17.35 ± 0.49
	15.5 ± 0.70
	11.05 ± 0.21
	22.75 ± 0.35

	S. epidermidis
	21.15 ± 0.63
	18.6 ± 0.70
	18.35 ± 0.21
	0
	26.5 ± 0.28

	S. pyogenes
	27.3 ± 0.51
	23.65 ± 0.07
	19.15 ± 0.21
	11.45 ± 0.63
	28.1 ± 0.56


SD – Standard Deviation, *Significance - p< 0.05






