Table S1. Main preparation strategies for green self-assembly of plant-derived nanoparticles
	Strategies
Characteristics
	Heating-induced Method
	Nanoprecipitation Method
	pH/Ion-triggered Method

	Core driving force and principle
	Thermal energy input provides kinetic energy for molecular self-assembly and promotes the formation of thermodynamically stable structures.
	Solubility change caused by abrupt solvent polarity variation drives hydrophobic aggregation and hydrophilic stabilization.
	Regulates the ionization state and electrostatic interaction of molecules by altering the concentration of H⁺ or electrolytes.

	Applicable molecular types
	Thermoresponsive molecules (e.g., certain flavonoids, alkaloids)
	Explicitly amphiphilic molecules (e.g., saponins, triterpenic acids)
	Molecules with ionizable functional groups (e.g., compounds containing carboxyl or amino groups)

	Key control parameters
	Temperature, heating/cooling rate, time
	Solvent polarity, mixing rate, concentration, aqueous phase composition

	pH value, ionic strength and type, buffer system

	Core advantages
	1. Relatively simple process without the need for complex equipment.
2. Unique effect on the transformation of some natural products (e.g., polysaccharides, partial polyphenols).
3. Easy integration with the traditional decoction extraction process.
	1. Extremely simple and fast operation with a low experimental threshold.
2. Easy realization of continuous flow production with clear scaling-up potential.
3. High universality for amphiphilic molecules with uniform particle morphology.

	1. The greenest and most environmentally friendly process, usually carried out at room temperature in an aqueous phase.
2. The most precise and reversible regulation, enabling dynamic and reversible structural transformation via pH/ions.
3. No organic solvents required, with extremely high biocompatibility.


	Limitations and challenges
	1. High energy consumption, with significant thermal management costs during large-scale production.
2. Heat-sensitive active ingredients are prone to degradation (e.g., certain essential oils, proteins).
3. Narrow applicable system scope, heavily dependent on the thermoresponsiveness of molecules.
4. Uneven heat transfer in large-scale production easily leads to batch-to-batch differences.
	1. Usually dependent on organic solvents (e.g., DMSO, acetone), with issues of residue and environmental pollution.
2. Particle size is determined by mixing efficiency; changes in hydrodynamics during scaling-up easily cause the broadening of particle size distribution.
3. The product may require additional purification steps to replace or remove solvents.

	1. Highly dependent on the medium environment; buffer salts and impurity ions can seriously interfere with the results.
2. The process window (range of pH/ionic strength) may be narrow, demanding high control precision.
3. In complex component systems (e.g., crude extracts), the competitive effect of various ions will lead to inaccurate regulation.


	Key to reproducibility
	Absolute precise control of temperature and time programs
	Consistency of solvent mixing kinetics (flow rate, type of mixer and energy input)
	Strict constancy of medium chemical composition (water quality, buffer system, ionic strength)

	Judgment on scaling-up prospect
	Relatively challenging. Suitable for high-value, heat-stable niche products or as a pre-treatment step.
	Broad prospects. It is the most easily integrated pathway with microreactors and continuous flow technologies, and a key focus for engineering breakthroughs.
	Irreplaceable in high-end pharmaceutical and cosmetic fields with zero requirements for solvent residues, but the production environment needs to be highly clean and controllable.



