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Abstract

This review examines the application of nanomaterials in drug delivery systems. It highlights advances in

nanocarriers, including liposomes, nanoparticles, and dendrimers, and discusses their role in targeted delivery,
controlled release, and overcoming drug resistance.
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enhance fuel e ciency and performance. Ceramic matrix compositematerials align with global initiatives for environmental conservation
(CMCs) o er viable alternatives to traditional metal alloys, furtherand sustainability. By leveraging renewable resources and recycling
driving advancements in automotive technology [9,10]. methods, ceramic materials can contribute to reducing environmental

. . . . . impact and promoting a greener future.
Moreover, ceramic materials play a vital role in energy generation

and environmental protection. High-temperature ceramics like silicorConclusion

carbide and alumina are essential in gas turbines, nuclear reactors, and o o o )

solar panels, owing to their thermal stability and corrosion resistance. In essence, the versatility, durability, and adaptability of ceramic
Ceramic Iters and membranes are also deployed in water puri catiofnaterials underscore their enduring signi cance in shaping the

and air pollution control systems, underscoring their signi cance in@ndscape of technology and innovation. As we continue to harness
sustainable development. their potential, ceramic materials will continue to play a vital role in
] ) ) o driving progress and addressing the evolving needs of society in the
Looking ahead, ongoing research and innovation in ceramigears to come.
materials hold promise for further advancements and novel
applications. Nanotechnology and additive manufacturing technique&¢ferences
enable the development of ceramics with enhanced propertigs Jha A, Kumar A (2019) %REDVHG IHFKQRIRJIHV IRV fIKH H FHQI H[WDFIRQ RI
and intricate geometries, expanding their utility across industries. biopolymers from waste biomass. Bioprocess Biosyst Eng 42: 1893-1901.
Additionally, e orts to explore sustainable and eco-friendly ceramie. Obpuiax *=$ OWKDL O 9RGQDU =& The Use of Chitosan, Alginate, and
materials using renewable resources and recyc”ng methods a”gn with Pectin in the Biomedical and Food Sector-Biocompatibility, Bioadhesiveness,
global initiatives for mitigating environmental impact. and Biodegradability. Polymers 11: 1837.
. . 3. Adhikari BB, Chae M, Bressler DC (2018) Utilization of slaughterhouse waste
Discussion in value-added applications: Recent advances in the development of wood
adhesives. Polymers 10: 176.
ramic materials represen rnerstone of modern technol
C.e a C. ate .ishep esent 6: corme StO_ €o ode . tec . QO y )DQJ < *XR 6 3KUISV *2 Soy proteins: A review on composition,
and innovation, with their versatility and unique properties driving " 533uH3DIRQ DQG HPXIVLFDIIRQ. Food Hydrocoll 39: 301-318.
progress in various sectors. As research continues to push t?eB ez 2. Castilo PM. del Rio JC. Lebn.C ho M. Dom E o
- . - - - - - enitez ., Castillo , ae 10 , Leon-Camacho ., bominguez €
boundaries of materials science, the potential applications and impact ;, ;01 apRIIDIRQ RI 7RPDIR 3IRFHWIQI EX 3URGXFIV YOI $FLG ([IDFIRQ
of ceramics are poised to grow, shaping the future of technology, and Production of Bio-Based Materials. Materials 11: 2211.

engineering, and sustainable develOpment' 6. Tran D-T, Lee HR, Jung S, Park MS, Yang J-W ( 2018) Lipid-extracted algal

Ceramic materials stand as piIIars of modern technology o ering biomass based biocomposites fabrication with poly(vinyl alcohol) . Algal Res
: o . . . . T 31: 525-533.
a myriad of applications across diverse industries. eir exceptional
properties, including high hardness, thermal and electrical insulatiorf; Pamm T, Commandeur U, Fischer R, Usadel B, Klose H (2016) Improving the
: ist d bi tibilit ke them indi ble XULIDIRQ RI LIORFHIXRVIF ERPDV E\ SRIVDFFKDUGH PRGLZFDIRQ. Process
corrosion resistance, and biocompatibility, make them indispensable giqcnem 51 283-296.
in aerospace, electronics, medicine, automotive, energy, aréd

. ( *| -
environmental sectors. 9DIGpV $ OHINQDV $& SDPRV O *DUWLJyV O& -LPpQH] $ Natural

additives and agricultural wastes in biopolymer formulations for food packaging.

As ongoing research and innovation propel advancements in rontchem2.

ceramic materials, the potential for further growth and innovation9. Shankar S, Tanomrod N, Rawdkuen S, Rhim J-W (2016) Preparation of pectin/

remains promising. Emerging technologies such as nanotechnology ViYH! QDQRSDULFHY FRPSRVIH ¢PV ZUIK 89 LIKI EDULH) DQG SIRSHULHV. Int. J.
™ . . f Biol. Macromol 92:842-849.

and additive manufacturing enable the development of ceramics with

enhanced properties and complex geometries, unlocking new frontie}8 €D 6/YD .69 GH 6RXVD 50) GH 20YHUD $ GH 20YHUD = - ORND /$& HI
in engineering and desian al. (2018) Polymeric blends of hydrocolloid from chia seeds/apple pectin with
9 9 an. potential antioxidant for food packaging applications. Carbohydr. Polym 202:

Moreover, e orts to explore sustainable and eco-friendly ceramic 203-210.
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