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Table S1 Physicochemical Properties in different NMC and NNC references
	Symbol
	Type
	Nanocarrier of NNC/
Molecule of NMC
	Active Ingredient
	Physicochemical Properties
	Refs.

	[image: ]
	NMC
	Propionyl chloride (FZNP1), butyryl chloride (FZNP2), and octanoyl chloride (FZNP3)
	Fluazinam (Flu)
	PDI, Z-Average, Zeta potentials of FZNP1, FZNP2 and FZNP3 were 0.077, 366 nm and -28.9 mV; 0.072, 324 nm and -33.7 mV; 0.043, 232 nm and -34.5 mV
DT50, DST and yields of FZNP1, FZNP2 and FZNP3 were 182.62 min, 57.42 mN/m and 78.21%; 206.10 min, 55.516 mN/m and 74.83%; 572.31 min, 53.690 mN/m and 69.78%
	[S1]
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	NMC
	Branched polyethylenimine (BPEI) with an average molecular weight of 10,000
	Cinnamaldehyde (Cin)
	PDI and Z-Average of Cin/BPEI were 0.217 and 218 nm
DST of Cin/BPEI was 70.82 mN/m
SAR of Cin/BPEI > 90%
	[S2]
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	NMC
	Sulfamic acid (SA)
	Spinosad (SSD)
	PDI, Z-Average, Zeta potentials of SSD-SA were 0.084, 7.740 nm and +47.8 mV
DST of SSD-SA was 34.60 mN/m
SAR of SSD-SA (SA:SSD = 1 g : 3 g; pH = 2; 25°C; Ionic concentration = 100 mmol/L) was 87.94%
	[S3]
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	NNC
	Polydopamine surface modified MXene-Ti3C2Tx (PDA@Ti3C2Tx)
	Emamectin benzoate (EB)
	Photothermal conversion effect of EB@PDA@Ti3C2Tx was 34.5%
LE of EB@PDA@Ti3C2Tx was 45.37%
	[S4]
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	NNC
	Lanthanum-modified chitosan oligosaccharide (Cos-La)
	Avermectin (AVM)
	Particle sizes and PDI of AVM-loaded Cos-La were 333.1 nm and 0.425
LE of AVM-loaded Cos-La was 46.3%
	[S5]
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	NNC
	Chitin nanocrystals and Cu (ChNC@Cu)
	Cu2+
	ChNC@Cu was 271.3 ± 10.2 nm long and 37.2 ± 4.7 nm wide
Zeta potential of ChNC@Cu was -16.2 mV
LE of ChNC@Cu was 2.63%
	[S6]

	[image: ]
	NNC
	Mesoporous silica nanoparticles (MSNs)
	Spirotetramat (Stm)
	Particle sizes of Stm@MSNs were 112.5 nm (Stm@MSNs-100), 200.1 nm (Stm@MSNs-200), and 439.4 nm (Stm@MSNs-400)
LE of Stm@MSNs-100, Stm@MSNs-200, and Stm@MSNs-400 were 38%, 21%, and 53%
	[S7]

	[image: ]
	NNC
	Silicon-based iron-doped nanoparticle (Fe-MSN) and tannic acid (TA)
	Prochloraz (Pro)
	Particle sizes, Zeta potentials and PDI of Pro@Fe-MSNs/TA were 471.1 nm, −42.8 and 0.37
LE of Pro@Fe-MSNs/TA was 31%
	[S8]
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	NNC
	MSNs
	Pyraclostrobin (Py)
	Particle size of Py@MSNs was 410 nm
LE of Py@MSNs was 28.5%
	[S9]
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	NNC
	Zein-functionalized mesoporous silica (MSN-SS-Zein)
	Avermectin (AVM)
	Particle size and Zeta potentials of MSN-SS-Zein were 150 nm and -16.43 to 31.7 mV
LE of MSN-SS-Zein was 22.4%
	[S10]
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	NNC
	Castor oil-based polyurethanes (CO-PU)
	Avermectin (AVM)
	Particle sizes, PDI and Zeta potentials of AVM/CO-PU were 45.5 to 48.8 nm, 0.215 to 0.311 and -34.3 to -29.7 mV
LE of AVM/CO-PU was 42.3%
	[S11]
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	NNC
	Polylactide (PLA), bovine serum albumin (BSA) and poly(vinyl alcohol) (PVA)
	Chlorantraniliprole (CAP)
	Particle sizes of Microcapsules were 4.2 to 0.65 μm
LE of Microcapsules was 31%
	[S12]
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	NNC
	Ethidium bromide-based covalent organic frameworks (EB-COFs)
	Quinclorac (QNC)
	LE of QNC into EB-COFs was 41%
	[S13]
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	NNC
	Zeolitic Imidazole Framework-90 (ZIF-90)
	Kasugamycin (KSM)
	Particle sizes, DT50 and PDI of ZIF-90-KSM were 100 to 200 nm, 37.46 h and -9.6 mV
LE of ZIF-90-KSM was 6.7%
	[S14]
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	NNC
	Zeolitic imidazolate framework-8 composite (ZIF-8)
	Dazomet (DZ)
	Particle size of DZ@ZIF-8 was 71.5 nm
LE of DZ@ZIF-8 was 4.425%
	[S15]
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	NNC
	Carboxymethyl starch with metal-organic frameworks (MIL-101(Fe)-CMS)
	Chlorantraniliprole (CAP)
	Zeta potential of CAP@MIL-101(Fe)-CMS was -20.60 mV
LE of CAP@MIL-101(Fe)-CMS was 18.3%
	[S16]


Table S2 Target organism toxicity in different NMC and NNC references
	Type
	Nanocarrier of NNC/ 
Molecule of NMC
	Active Ingredient
	Target organism
	Toxicity
	Refs.

	NMC
	Butyric acid
	Pyrimethanil
	Sclerotinia sclerotiorum
	EC50 was 0.77 mg/L
	[S17]

	NMC
	Sulfamic acid
	Spinosad
	Plutella xylostella
	LC50 was 1.036 mg/L at 72 h
	[S3]

	NMC
	Butyryl chloride/ Octanoyl chloride/ Cinnamoyl chloride
	Fipronil
	Plutella xylostella
	LC50 were 0.172, 0.443, and 0.122 mg/L at 120 h respectively
	[S18]

	NMC
	Glycyrrhizic acid
	Spinosad
	Plutella xylostella
	LC50 was 0.38 mg/L at 48 h
	[S19]

	NMC
	β-cyclodextrin–adamantane
	1,3,4-oxadiazole
	Xanthomonas oryzae pv. Oryzae/ Xanthomonas axonopodis pv. Citri/ Pseudomonas syringae pv. actinidiae
	EC50 were 1.04, 1.50, and 5.21 μg/mL respectively
	[S20]

	NMC
	β-cyclodextrin
	Azobenzene derivative
	Xanthomonas oryzae pv. Oryzae
	EC50 was 1.35 μg/mL at UV
	[S21]

	NMC
	/
	Fenhexamid and polyhexamethylene biguanide
	Botrytis cinerea/Sclerotinia sclerotiorum
	EC50 were 3.26 and 0.18 mg/L respectively
	[S22]

	NNC
	Silicon-based iron-doped nanoparticle and tannic acid
	Prochloraz
	Rhizoctonia solani
	IC50 was 0.24 μg/mL
	[S8]

	NNC
	Polylactide, bovine serum albumin and poly(vinyl alcohol)
	Chlorantraniliprole
	Plutella xylostella
	LC50 was 3.3 μg/mL
	[S12]

	NNC
	Zeolitic Imidazole Framework-90
	Kasugamycin
	Magnaporthe oryzae
	EC50 was 2.33 mg/L
	[S14]

	NNC
	Zeolitic imidazolate framework-8 composite
	Dazomet
	Botrytis cinerea
	EC50 was 7.9 mg/L
	[S15]

	NNC
	Zein-functionalized mesoporous silica
	Avermectin
	Plutella xylostella
	LC50 was 8.21 mg/L
	[S10]

	NNC
	Carboxymethyl starch with metal-organic frameworks
	Chlorantraniliprole
	Spodoptera frugiperda larvae
	LC50 was 0.99 mg/L
	[S16]

	NNC
	Metal-phenolic networks
	Pyraclostrobin and thiophanate-methyl
	Botrytis cinerea
	EC50 was 0.145 mg/L
	[S23]

	NNC
	Cellulose nanocrystals, poly(lactic acid) and methoxylated sucrose soyate polyols
	Azoxystrobin
	Sclerotinia sclerotiorum/Sclerotinia sclerotiorum isolate by Muñoz.
	EC50 were 1.10 and 0.29 μg/mL respectively
	[S24]

	NNC
	Carboxylated β-cyclodextrin and hollow mesoporous silica
	Indoxacarb
	Spodoptera frugiperda
	EC50 were 3.61, 4.02, 5.09 and 6.98 mg/L at 0, 3, 7 and 14 day respectively
	[S25]

	NNC
	Metal–organic framework MIL-101 and tannic acid
	Tebuconazole
	Rhizoctonia solani/Fusarium graminearum
	EC50 were 0.1566 and 0.2037 mg/L respectively
	[S26]

	NNC
	Zeolitic imidazolate framework-8 composite
	β-cypermethrin
	Coptotermes formosanus Shiraki
	LC50 were 3.164, 2.569, 3.068 and 3.747 mg/L at 1, 3, 7 and 14 day respectively
	[S27]

	NNC
	Poly(N-isopropylacrylamide)
	Lambda-cyhalothrin
	Plutella xylostella
	LC50 were 5.67 and 3.02 mg/L at 25 and 29 °C respectively
	[S28]

	NNC
	Zeolitic imidazolate framework-8 composite
	Prochloraz
	Sclerotinia sclerotiorum
	EC50 were 0.122 and 0.278 mg/L at light and dark respectively
	[S29]

	NNC
	Graphene oxide/ultrasonic graphene oxide
	Carbendazim
	Magnaporthe oryzae
	EC50 were 0.28 and 0.41 mg/L respectively
	[S30]


Table S3 Target organism toxicity in different NMC and NNC references
	Type
	Number of values
	Mean
	Minimum
	Maximum
	25% Perc.
	75% Perc.
	10% Perc.
	90% Perc.
	Median
	standard deviation
	Refs.

	NNC
	25
	1.90686
	0.1218
	8.19672
	0.26688
	3.44828
	0.14327
	6.3857
	0.38926
	2.41517
	[S3, S17-S22]

	NMC
	12
	2.46556
	0.19194
	8.19672
	0.7037
	4.09357
	0.30675
	5.81395
	1.13198
	2.62146
	[S8, S10, S12, S14-S16, S23-S30]


[bookmark: _GoBack]Note: The data were extracted from dose-response relationships, focusing on parameters EC50, IC50, and LC50, which directly correlate with lethal and inhibitory effects. Since these parameters were negatively related to toxicity, the inverse ratio was chosen as the calculated data. This analysis method refers to part of the analysis article published by Kah et al. [31]. The toxicithy data of NNC are lower than the findings of Kah et al. (2018) and Wang et al. (2022) [32]. Because their research involved the addition of metal-based nanomaterials (such as Ag, Ti, Cu, etc.) to nanopesticide systems, these nanomaterials have a potent effect in inducing cytotoxicity and cell death [33]. Additionally, nanoemulsions, formulations comprising significant quantities of organic solvents, surfactants, and pesticides, are not considered in this analysis as per the definition of NNC. Multiple ingredients in this pesticide formulation may exert strong antibacterial effects [34].
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