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Current antiviral therapies face significant limitations, including short
half-lives, poor water solubility, non-specific activity, and a high incidence
of adverse effects. In addition, the emergence of drug-resistant and the
viral strains and the insufficient therapeutic response of certain viruses to
existing antiviral agents have further complicated the management of viral
infections. These challenges underscore the urgent need for innovative
therapeutic and diagnostic strategies. In this context, nanotechnology can be
considered as a promising approach. This review synthesized peer-reviewed
research published between 2009 and 2023 in reputable scientific journals,
indexed in major citation databases including PubMed, Google Scholar,
and Web of Science, focusing on the application of nanotechnology in the
prevention, diagnosis, and treatment of viral diseases. Recent research have
demonstrated that nanocarriers significantly enhanced the targeted delivery
of antiviral agents to infected cells, improving bioavailability and therapeutic
efficacy. Nanoparticles such as quantum dots of gold, zinc, platinum, and
palladium indicated remarkable potential in enhancing the sensitivity and
speed of virus detection, enabling early and accurate diagnosis. Furthermore,
the application of pharmaceutical nanocarriers has effectively overcome key
physicochemical limitations of conventional antiviral drugs, reduce systemic
toxicity and off-target effects, enhance selectivity (with minimal impact on
healthy human cells), and significantly improve both the pharmacokinetic
profiles and antiviral activity of therapeutic agents.
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16. Ebola virus

17. Coronaviruses
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39. Poly (ethylene oxide)-poly (propylene oxide) nanoparticles

40. Darunavir

41. Indinavir

42. Spike proteins

43. Angiotensin-converting enzyme 2 (ACE2)

44. Chiodo

45. Abacavir

46. Jaramillo-Ruiz

47. Carbosilane dendrimers
48. Regulatory T lymphocytes (Treg cells)
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26. Efavirenz

27. Glycerol

28. Tween 80 nanoparticles

29. Chitosan-stearic acid oligosaccharide-based nanocarrier
30. Lamivudine

31. Cellulose acetate—butyrate polymeric nanocapsule
32. Nevirapine

33. Macrophages

34. Raltegravir

35. Zidovudine (AZT)

36. T lymphocytes (T cells)

37. Poly (butyl cyanoacrylate)

38. Chen
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64. Ribonuclease A (RNase A) enzymes

65. Hepatitis C virus (HCV (

66. Proteinase enzymes

67. Nano-trap molecules

68. Hydrogel-based nanotrapping particles

69. Hendricks

70. Influenza A viruses

71. Titanium dioxide nanoparticles (TiO2 NPs)
72. Non-coding region

73. STV909 drug

74. Human papillomavirus (HPV)

75. Genotype
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49. Parboosing
50. Ribonucleic acid
51. Oligoribonucleotide
52. Jayant
53. Tenofovir
54. Rhinostat
55. Human astrocytes
56. Wang
57. Cationic nanoparticles
58. Biodegradable polymers
59. Precipitation
60. Solvent evaporation
61. Methoxy poly (ethylene glycol)-poly(lactide) (mPEG-PLA)
62. Pegylated interferon (PEG-interferon)
63. Ribavirin
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90. Virus inoculation

91. Live attenuated viruses
92. Inactivated viruses

93. Recombinant antigens
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76. Assessment of virus-induced antibody production

77. Immunofluorescence

78. Enzyme-linked immunosorbent assay (ELISA)

79. Various serological tests

80. Polymerase chain reaction (PCR)

81. Zinc oxide (ZnO)/ Platinum—palladium (Pt-Pd)

82. Graphene

83. Immunological assays

84. Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
85. Middle East Respiratory Syndrome Coronavirus (MERS-CoV (
86. Avian influenza virus

87. Chemical complexes

88. Sodium edetate (EDTA)

89. Labeled probes
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94. Lyophilized (freeze-dried)
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105. Immunogenicity profile

106. Influvac Tetra vaccine
107. Tao
108. Lethal HIN1 influenza virus
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