Supplementary Table S1: Comparison between different types of nanomaterials based on their advantages and disadvantages
	Type of nanomaterial
	Advantage
	Disadvantage
	References

	Lipid (liposome)
	1- Most used nanotechnology-based delivery systems for small molecules as peptides.
2- Used as carriers for delivering drugs.
3- High therapeutic index.
4- Have a protective effect on incorporated drugs.
5- Included PEGylated lipids to bypass the reticuloendothelial system (RES) & promote accumulation in tumors & to mitigate or suppress immune response.
6- Biocompatible. 

	1- Concentration of lipophilic drugs should be increased.  
2- Toxicity for example:- cationic liposomes can interact with serum proteins, leading to systemic toxicity.
3- Impairment of RES function, hepatomegaly, granulomas & splenomegaly at higher doses 
4- Trigger of immune system.

	[1, 2]

	Carbon based nanomaterial (CNTs)
	1- Very dynamic and used for drug delivery system.
2- Their biological and chemical properties allow passive diffusion of CNTs across lipid bilayer, or attachment to cell.
3- Possess electrical and thermal conductivity.
4- Interesting media for electrical energy storage. 

	1- Limited use due to toxicity (could be source of occupational lung diseases in workers of CNT industries).
2- Non biodegradable 
	[1, 3]

	Polymeric based nanomaterial (natural polymeric material as starch and chitosan & synthetic polymeric material as polylactic and Poly
β-hydroxybutyrate)
	1- Deliver agents at higher conc. & minimize toxicity. 
2- Highly effective.
3- Protect drugs against degradation.
4- In medical applications & tissue engineering. 
6- Able to cross blood-brain barrier (BBB).
7- Biocompatible, biodegradable & cost effective.  
	1- Natural polymeric materials possess poor water solubility, low porosity and poor cell attachment.
2- Synthetic polymers are Poor toughness,
degradation speed is slow. In addition, high crystallinity and bad thermal stability.  
3- Low yield of payload loading and burst release.
	[4, 5]

	Ceramic nanoparticle
 silica (SiO2)
	1- Silica NPs are appropriate carriers because of biocompatibility, ease of synthesis & surface modification. 
2- Good candidates for drug carriers due to small size & surface modification.
3- Controlled release of drugs.

	1- Toxicity, immunogenicity, route of administration, dissociation of polymers, and clearance, should be considered for safety.
e.g. mesoporous
silica NPs (MSNs) have high density of silanol groups on surface interact with phospholipids of RBCs leading to hemolysis. Surface modification is recommended by biocompatible polymers such as PEG.
[bookmark: _Hlk114910150]2- Low stability & formation of aggregates. 
	[6, 7]

	Metallic or metal oxide NPs copper oxide (CuO), titanium dioxide (TiO2), iron
oxide (Fe2O3), (MgO) & aluminum
oxide (Al2O3)
	1- Increased surface area.
2- Small size allows longer circulation & tissue penetration.
3- Multiple applications (targeting, diagnostics, and therapy).
	1- Limited biocompatibility & cytotoxicity.
2- Non biodegradability.
	[1]

	Iron oxide NPs
	1- Ultrafine size & biocompatibility
2- Promising candidates for various biomedical applications.

	1- Cytotoxicity 
	[8, 9]

	Silver (Ag) NPs
	1- Biocompatible & bioavailable.
2- Antibacterial activity.
3- Anticancer properties. 
	1- Combination of chitosan
& polyvinyl pyrrolidone (PVP) polymers were coated by AgNPs to improve biocompatibility, biodegradability, antibacterial & wound healing.
2- Ag-NPs affect central nervous system & cause neuroinflammation by inducing release proinflammatory cytokines & produce ROS and nitric oxide.
3- Cytotoxic effects on osteoclasts, osteoblasts, cardiovascular & respiratory systems, DNA & embryo development abnormalities.
	[10, 11]

	Gold (Au) NPs 
	1- Biocompatibility & bioavailability.  
2- Higher antibacterial activity.
3- Diagnosis of diseases & as vehicles for delivering other effective agents to specific locations.
4- Low toxicity. 
	1- Despite of the advantageous characteristics of AuNPs, this material is not biodegradable, therefore some concerns have questioned about the impact of gold accumulation inside the body & interaction with immune system.
2- High cost. 
	[12, 13]

	ZnO-NPs
	1- One of the most important metal oxide NPs & employed in various fields due to peculiar physical & chemical properties.
 2- Because of strong UV absorption properties, they are increasingly used in personal care products, such as cosmetics and sunscreen.
3- ZnO-NPs have superior antibacterial, antimicrobial, and excellent UV blocking properties.
4- Compared with other metal oxide, ZnO-NPs is comparatively inexpensive, relatively less toxic property exhibit excellent biomedical applications,
such as anticancer, drug delivery, antibacterial, diabetes treatment, anti-inflammation, wound healing & bioimaging.
5- Famous for catalytic efficiency, chemical stability & strong adsorption ability.
6- ZnO NPs have advantages over Ag NPs, as low production cost, white appearance & UV-blocking properties.
	1- Cytotoxicity could be occurred at high concentration & large particle size.  
	[14-16]
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