Table S1. Overview of curcumin-loaded nanocomposites, summarizing their composition, target cell lines, key physicochemical properties (particle size and zeta potential), cytotoxicity toward normal cells, and drug loading and encapsulation efficiencies.

	Drug
	Type of nanocomposite
	Normal cell line
	Cancer cell line
	Size of nanocarriers (nm)
	Zeta Potential (mV)
	Normal cell Cytotoxicity
	Loading Efficiency (%)
	Encapsulation Efficiency (%)
	Ref

	Curcumin
	Starch/Agarose/ZnO (Triple-component)
	---
	MCF-7
	218.6
	-36.4
	---
	---
	---
	(1)

	Curcumin
	Curcumin-loaded zein nanoparticles (CR-ZN-NPs)
	---
	---
	184
	-66.8
	biocompatible drug delivery system
	51
	0.64
	(2)

	Curcumin
	Carboxymethyl cellulose-coated curcumin-loaded zein NPs (CR-ZN-CMC-NPs)
	---
	---
	277.5
	−48.1
	biocompatible drug delivery system
	70
	0.58
	(2)

	Curcumin
	PLGA nanoparticles loaded with Cur
	---
	MDA-MB-231 (breast cancer)
	177.13 ± 2.81
	−16.26 ± 2.15
	more effective in inducing cell cytotoxicity
	6.3–8.9
	50
	(3)

	Curcumin
	HbPG-PTHF-HbPG ABA Triblock Copolymer Micelles
	---
	U-87 Glioblastoma
	15–20
	---
	No toxicity observed
	16.2 ± 1.1
	---
	(4)

	Curcumin
	MOF-based nanoparticles with carbon QDs + pH-sensitive chitosan/PEG hydrogel
	---
	MCF-7 (breast cancer)
	110 to 220
	+45
	Biocompatible (no toxicity reported)
	31
	85
	(5)

	Curcumin
	Fucoidan/Nano-Curcumin/Selenium Nanoparticles (Fu/NCur/SeNPs)
	---
	CaCo-2, HT-29 (colorectal)
	34.67 ± 4.32 (NCur)
	−36.5
	---
	---
	---
	(6)

	Curcumin
	Mg-Al-Ca LDH@Fe3O4 coated with PEG/DOX/CUR (LDH@Fe3O4-PEG-DOX-CUR)
	L929 (mouse fibroblast)
	HepG2 (human liver cancer)
	Not explicitly stated
	---
	Low cytotoxicity, good biocompatibility
	---
	---
	(7)

	Curcumin
	Chitosan–Alginate Gel
	Peripheral blood cells (rabbits)
	---
	521
	---
	Cytotoxicity at highest concentration (10 mg/mL)
	Highest loading
	Highest encapsulation
	(8)

	Curcumin
	Gelatin/Agarose/Mg-CQD@Cur
	L929 fibroblast cells
	U-87 MG glioma
	193.5
	−42
	Minimal toxicity
	85.5
	45.75
	(9)

	Curcumin
	Gelatin/Carboxymethylcellulose/CNT@Cur
	L929 fibroblast cells
	MCF-7
	---
	---
	Significant cytotoxicity (MTT assay)
	46 ± 0.25
	87 ± 0.3
	(10)

	Curcumin
	Chitosan/Sodium Alginate/CeO₂@Cur
	Healthy astrocytes
	U-87 MG2 glioma
	---
	Positive charge
	Minimal toxicity
	---
	~86
	(11)

	Curcumin
	Curcumin-loaded Bovine Serum Albumin Nanoparticles (CUR-BSA NPs)
	---
	MCF-7
	~170
	−36 ± 2.7
	Low cytotoxicity without PDT
	---
	47.5
	(12)

	Curcumin
	curcumin-loaded Niosomes (Span 60/Cholesterol)
	---
	---
	139.7
	---
	---
	---
	~37
	(13)

	Curcumin
	Fe3O4@Zn-doped Hydroxyapatite (Zn-HA)
	Normal fibroblasts
	MCF-7
	14.1 ± 3.4
	-23.34 (after loading)
	Excellent cytocompatibility (unloaded)
	251.09
	---
	(14)

	Curcumin
	Reduced Graphene Oxide/Carboxymethyl Tamarind Gum (rGO/CMTG) Nanofibers
	---
	MDA-MB-231 human breast cancer cells
	---
	---
	High (exact % ---)
	---
	---
	(15)

	Curcumin
	Polyelectrolyte Complex (Trimethylchitosan/Carboxymethylkaraya gum) with Silver NPs
	MCF-10A
	MCF-7
	712 ± 46.1
	5.2 ± 0.67
	Confirmed biocompatibility
	0.051 g g−1
	81.86
	(16)

	Curcumin
	Zein–Methylcellulose Nanoconjugate loaded with Curcumin (ZMC@Cur)
	---
	MCF-7, HepG2
	190 ± 28.2
	---
	---
	---
	92
	(17)

	Curcumin
	Amine-functionalized Magnetic Nanocellulose Fiber Composites (NH2–MFNCs)
	---
	MCF-7
	---
	---
	---
	---
	---
	(18)

	Curcumin
	Ag@LEC-PVA-CUR-NPs
	---
	MCF-7, MDA-MB-231, A549
	10–15
	---
	IC50: 25.6 μg/mL
	---
	90.28
	(19)

	Curcumin
	Linoleic acid (LA)-loaded niosomes
	---
	Hep-3B hepatoma
	266.9
	−26.1
	---
	---
	---
	(20)

	Curcumin
	ZnO-decorated Bacterial Cellulose/HPEC Hydrogel (Cc/Pp50@BCZO/HPEC)
	Human skin fibroblasts (HFB-4)
	---
	< 10
	---
	Excellent cell viability (cytocompatible)
	20
	100
	(21)

	Curcumin
	Fe3O4@Chitosan/MIL-100(Fe) loaded with Curcumin
	Human dermal fibroblasts (HDF)
	MCF-7
	---
	−15.7
	Low toxicity
	95.36
	48.81
	(22) 

	Curcumin
	Luteolin-loaded Graphene Quantum Dot–Hyaluronic Acid Nanocomposites (GQD-HA-Lu NCs)
	---
	PANC-1 pancreatic
	207.19
	---
	---
	---
	86.61
	(23)

	Curcumin
	Hollow Cu9S8@PCM@Cur Nanoplatform
	---
	---
	---
	---
	Minimal systemic toxicity
	---
	---
	(24)

	Curcumin
	PTX/CUR-FA-PLU-127/Ag-β-CD
	---
	---
	---
	---
	Hemolysis <3%; safe and nontoxic
	CUR: 46.05 ± 1.38
	CUR: 92.02 ± 2.76
	(25)

	Curcumin
	Zein/γ-PGA Nanocomposite loaded with Curcumin (zein/γ-PGA4:1/Cur)
	HaCaT, GES1
	---
	150
	-20
	Assessed cytocompatibility showed safety
	3.84 – 11.41
	71.28 – 95.93
	(26)

	Curcumin
	Gelatin-Oleic acid-Carboxymethyl chitosan Nanoparticles (GOCNPs)
	---
	MCF-7
	---
	---
	Hemocompatibility tested
	78.0 ± 2.34
	94.0 ± 2.8
	(27)

	Curcumin
	Folic Acid Functionalized Carbon Nanotubes loaded with Curcumin (Cur-FA-OMC)
	NIH/3T3 fibroblasts
	Not applicable
	217.7 ± 3.05
	−21.5 ± 2.37
	High biocompatibility (low cytotoxicity)
	High entrapment
	79.44 ± 0.42
	(28)

	Curcumin
	Curcumin-loaded PEO-PPO-PEO Polymer Nanomicelles (Cur@M) in PLA Fibers
	RAW 264.7 macrophage
	Murine fibroblast cell line L292
	160
	−8.7 ± 0.4
	Excellent biocompatibility (patch)
	6.5 ± 1.06
	55 ± 1.9
	(29)

	Curcumin
	DA-LAC-NH2-ZnO/DOX/CUR/Layered Double Hydroxide (LDH) System
	L929
	HepG2
	---
	---
	>90% biocompatibility
	CUR: ---
	CUR: 36.2 ± 0.5
	(30)

	Curcumin
	Casein Nanoparticles co-loaded with Curcumin and Fluorouracil Acetic Acid (CUR-FUA NPs)
	---
	---
	182.34 ± 22.36
	---
	Hemolysis ~3.5% at 500 µg/mL
	CUR: 54.2%
	CUR: 96.45%
	(31)

	Curcumin
	Sodium Alginate/Polyvinylpyrrolidone/γ-Al₂O₃ Nanoparticles (SA/PVP/γ-Al₂O₃)
	---
	Colon cancer cells
	---
	---
	Minimal impact on healthy cells
	---
	---
	(32)

	Curcumin
	Curcumin-loaded ZnO, Ag2O Nanoparticles and ZnO/Ag2O Nanocomposite (NC)
	---
	MDA-MB-231
	---
	---
	IC50 (Antidiabetic, μM): 10.17
	---
	---
	(33)

	Curcumin
	Graphene Quantum Dot-Hyaluronic Acid-Quinoline Nanocomposites (GQD-HA-Qu NCs)
	---
	MCF-7, HT-29, A2780, PANC-1, HeLa
	224.96 (Z-average)
	−43.38 ± 19.64
	---
	98.02%
	90.32%
	(34)

	Curcumin
	Alginate-encapsulated Curcumin-loaded ZIF-8/ZrO₂ Nanocomposite (Alg-CUR-ZIF-8/ZrO₂-C)
	---
	MDA-MB-231
	Increased hydrodynamic size
	---
	IC50: Cell viability reduced to 18.04%
	---
	---
	(35)

	Curcumin
	CUR-MWCNT-COOH-PEG
	PC12 neuronal cells
	Alzheimer's disease model
	310 ± 7.92
	−31.1 ± 1.05
	Inhibits apoptosis at 18.75 µg/mL
	---
	91.4 ± 0.8
	(36)

	Curcumin
	Halloysite Nanotubes (HNTs) loaded with CuO NPs and Curcumin (CHC)
	---
	HMVII, HepG2, MCF-7
	252.69
	---
	IC50 value of 10.43 μg/mL
	3–5
	15–20
	(37)

	Curcumin
	Lactoferrin-conjugated Curcumin-loaded Polycaprolactone Nanoparticles (M-PCL-Cur-Lf)
	HBME cells
	U-87MG glioblastoma cells
	---
	---
	Outperformed non-conjugated NPs
	---
	---
	(38)

	Curcumin
	Curcumin-loaded Nanostructured Lipid Carrier in PLA Scaffold (PLA/CNLC)
	Fibroblast cells
	Not applicable
	292
	---
	Non-cytotoxic
	6.59 ± 1.61
	81.37 ± 0.85
	(39)

	Curcumin
	MWCNT-COOH-CA
	---
	MCF-7
	371
	-25.2
	---
	---
	77.86
	(40)

	Curcumin
	Amoxicillin-loaded Montmorillonite Nanoclay in Tri-Calcium Phosphate Cement (AMX-MMT-CPC)
	---
	Escherichia coli, Streptococcus mutans...
	---
	---
	>95% cell viability (except slight reduction)
	---
	70
	(41)

	Curcumin
	BVZ:PCF:CuNP
	---
	UM-SCC-1 (oral malignant keratinocyte)
	CuNPs: 40–100
	---
	---
	---
	---
	(42)

	Curcumin
	Cur-FeONPs combined with IFNα-PLGANPs
	NIH-3T3 fibroblast cells
	A375 melanoma skin cancer cells
	Cur-FeONPs: 111.0
	Cur-FeONPs: -29.6 ± 9.51
	High cell viability (>70%); non-cytotoxic
	78.9% ± 0.3
	93.83% ± 0.1
	(43)

	Curcumin
	Lysozyme (Lys) - Tannic Acid (TA) - Curcumin Complex (Lys-TA-Cur)
	Caco-2 cells (intestinal model)
	---
	337
	---
	---
	---
	92.41
	(44)

	Curcumin
	CS/CUR@UWO-1
	---
	HeLa, SH-SY5Y (cancer cells)
	---
	---
	---
	30.7
	94.9
	(45)

	Curcumin
	Curcumin-loaded PLGA nanoparticles in thermoresponsive hydrogel
	HaCaT (human keratinocytes)
	---
	296.4 ± 3.1
	−7.1 ± 0.8
	Non-cytotoxic on HaCaT cells
	---
	82.5 ± 2.3
	(46)

	Curcumin
	G/PEG/Cu.CQDs@CUR
	L929 fibroblasts
	U87-MG glioblastoma
	165
	−50
	>90% viability (L929 fibroblasts)
	---
	---
	(47)

	Curcumin
	ZnO-MET-FA
	---
	A375 (melanoma), T24 (bladder cancer)
	< 20
	+3.04
	---
	3% and 5%
	95–98
	(48)

	Curcumin
	CPA-Fe₃O₄-NPs
	---
	U-87 glioblastoma cells
	---
	−13.05
	Biocompatible (negative zeta potential)
	15.8
	79.4
	(49)

	Curcumin
	BaO₂-SA-Cur
	L929 fibroblast cells
	MG-63 osteosarcoma cells
	139.50 ± 7.8
	---
	>85% cell viability
	---
	---
	(50)

	Curcumin
	ConA-Cur-SLNs
	---
	A549 human lung cancer
	287.9 ± 3.066
	−17.11 ± 4.21
	---
	4.43 ± 1.05
	88 ± 1.285
	(51)

	Curcumin
	Silver-Chitosan Nanocomposites (AgCS-NCs)
	HEK-293 (human embryonic kidney cells)
	MCF-7 (breast cancer)
	308
	---
	Safe, significant viability
	---
	60
	(52)

	Curcumin
	CUR NPs
	---
	BT-474 human breast cancer
	187
	-13.3
	IC50: Better cytotoxicity than free CUR
	---
	---
	(53)

	Curcumin
	Piperine-loaded Polycaprolactone Nanoparticles (PPN-PCL-NPs)
	---
	MCF-7 breast cancer cells
	~108
	−20.42 ± 1.82
	Stable under different temperatures
	---
	79.53 ± 5.22
	(54)

	Curcumin
	CS-PVP-CQDs@DOX
	---
	MCF-7 breast cancer cells
	218
	---
	Biocompatible (CS alone non-toxic)
	47.75 ± 2.17
	86.42 ± 1.39
	(55)

	Curcumin
	PEGylated Graphene Oxide Sol-Gel Nanoparticles (SJ-go)
	BEAS-2B human bronchial epithelial cells
	---
	---
	---
	IC50: 318.86 μg/mL (lower toxicity)
	---
	---
	(56)

	Curcumin
	Dual-Encapsulation Hydrogel
	VERO CCL-81 epithelial cells
	---
	diameter 47 mm
	---
	>80% viability (0.2–20 ppm)
	0.29
	78.33 ± 0.44
	(57)

	Curcumin
	Fe-Cur Coordination Polymer Nanodots (Fe-Cur CPNs)
	---
	Target: Corneal tissue
	Ultra-small (< 10)
	−5.82
	No cytotoxicity observed
	---
	---
	(58)

	Curcumin
	MgO/Fe2O3–CS–Cur NC
	Normal cells
	A549 human lung cancer cells
	---
	---
	Low cytotoxicity (biocompatible)
	---
	---
	(59)

	Curcumin
	Sodium Alginate/Silica-ZnO Composite Hydrogel Beads (Ss/CMC-ZnO)
	biocompatibility confirmed
	---
	---
	---
	Good biocompatibility (low hemolysis)
	---
	---
	(60)

	Curcumin
	CS/HA/P407@Cyc@Cur Nanosystem
	---
	MCF-7 breast cancer
	182.6 ± 10.7
	-30
	Exceptional hemocompatibility (hemolysis <2%)
	90.42–93.09
	4.17–4.73
	(61)

	Curcumin
	SA/PVP/GO@5-FU
	L929 fibroblast cells
	HCT-116 colorectal cancer cells
	297
	-39
	90% cell survival
	46
	85
	(62)

	Curcumin
	Chios Mastic Gum in PCL nanofibers
	HEK293 (human embryonic kidney)
	HepG2 (human hepatocarcinoma)
	1.5 μm
	---
	Cytotoxicity increases with higher concentration
	3-9
	85-89
	(63)

	Curcumin
	PEG-functionalized UiO-66 Metal–Organic Framework loaded with Vincristine
	---
	MDA-MB-231 (breast), A2780 (ovarian)
	223.5 ± 7.45
	---
	stable
	---
	65.24 ± 1.72
	(64)

	Curcumin
	cGQDs-PEG-curcumin nano-composite
	HeLa cell line
	HeLa cell line
	60
	-11
	Low toxicity without irradiation
	---
	---
	(65)

	Curcumin
	CS-GL/Cu-MOF-CUR-CHR
	Human epidermal keratinocytes
	---
	302–380
	---
	> 90% cell survival at 1% and 5% concentration
	---
	99.2
	(66)

	Curcumin
	Nanohydrogel encapsulating Curcumin/Berberine (CUR/BBR) co-crystals
	---
	HEC-59 endometrial cancer cells
	637.3
	35.1
	Minimal toxicity of blank nanohydrogel
	---
	99.68
	(67)

	Curcumin
	Dual-responsive alginate-coated mesoporous silica nanohybrid
	---
	HT29 colorectal cancer cells
	< 50
	-30.71 ± 0.71
	---
	20.49
	---
	(68)

	Curcumin
	Mesoporous Silica Nanoparticles with Curcumin–Palladium complex (MSN-AP-PdCur)
	---
	Triple-negative breast cancer (TNBC) cells
	144 ± 7
	---
	IC50: 40.2 and 33.6 μM
	50%
	32%
	(69)

	Curcumin
	Various curcumin-loaded nanocarriers
	Various (e.g., keratinocytes)
	Various cancer cells
	40-250 (size varies)
	Varied; often negative
	Low to moderate toxicity in normal cells
	High (varies)
	Not always specified
	(70)

	Curcumin
	Curcumin-Lignin Nanoparticles (CLLNPs) with Eudragit-L100 film spray
	---
	---
	119.2 ± 2.1
	-21.5
	---
	97.58 ± 0.67
	High
	(71)

	Curcumin
	Chrysin-Piperine loaded chitosan-lecithin nanoparticles (CHR-PIP-LCS-NPs)
	HFF (human foreskin fibroblast)
	PANC, MCF-7, A2780
	214.59
	+30.45
	No significant effect on HFF cells (IC50 > 500)
	CHR: 79.2, PIP: 90.5
	---
	(72)

	Curcumin
	Ch@Au-MXNSs@Cur
	---
	MCF-7 breast cancer cells
	(likely ~100-200)
	+65 ± 1.65
	Confirmed biocompatibility with low nanotoxicity
	High
	88.5 %
	(73)

	Curcumin
	Nalidixic acid–Curcumin complex loaded on Cerium Oxide Nanoparticles (Nla/Cn-CNPs)
	Vero cells
	---
	45–60
	---
	>90% cell viability at 400 µg/mL
	---
	High
	(74)

	Curcumin
	LDH-DOX-CUR/Serine-Chitosan (LDH-DOX-CUR/Ser-CS) bio-carriers
	L929 normal liver cells
	HepG2 liver cancer cells
	Not explicitly specified
	---
	Biocompatible with selective toxicity
	---
	CUR ~83.6%
	(75)
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