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Abstract: Dengue fever, a viral disease transmitted by mosquitoes, is recognized as a severe global
public health threat. Rapid and accurate diagnosis of this disease is crucial for its effective management.
The disease, primarily transmitted by Aedes aegypti and Aedes albopictus mosquitoes, can range from
asymptomatic infections to life-threatening conditions such as dengue hemorrhagic fever and dengue shock
syndrome. Common methods for diagnosing dengue fever include viral detection, molecular techniques,
and serological methods. However, these methods have limitations, such as being time-consuming,
expensive, and requiring advanced equipment. Accordingly, the development of novel biosensing
technologies especially electrochemical biosensors based on voltammetry, amperometry, potentiometry,
electrochemical impedance spectroscopy and chronoamperometry has been proposed as a solution to
overcome these problems. These technologies can be utilized as effective diagnostic tools for dengue fever.
This article explores the dengue fever disease, its principles and mechanisms, the importance of existing
traditional methods, and diagnostic strategies based on electrochemical biosensors.

Keywords: Dengue Fever, Aedes Mosquito, Clinical Symptoms, Diagnosis, Electrochemical Biosensor.

*Corresponding Author: ahrezayan@ut.ac.ir

How to Cite This Article:

Kalantar M., Rezayan A. H., Hajghassem H., Rapid and Precise Diagnosis of Dengue Fever: Emphasizing Electrochemical Biosensor
Technology. Nanomeghyas. 2025;12(1): 45-62.
DOI: 10.22034/ns.2025.728084

® ©2025 The Author(s). Published by the Iranian Nanotechnology Society under the terms of the CC BY 4.0, Creative Commons
Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly cited.
_ To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0

Volume 12 | Issue 1 | 2025 | Pages 45-62


https://creativecommons.org/licenses/by/4.0

v«@ Nanomeghyas

www.nanomeghyas.ir
-

g5y dlie

* RS

6903 2 oSG L S50 <5 (5 low 3480 g &o pw ol
L YSTIVIN - LU IWE QLW

Yrg.wlé b e “'*‘OLQ{LA) > @.c “)J.NS Lo

Ol RS« slan) le slas3ld 5 psle SIS ¢ S pole swiige o0l -
Ol ol wsland) ol sbas yslid 5 psle EASES wiaiisn slaailals saSiils -¥

VLYY s gy VXL VIVA s 55k Gl VBNV el b

Sl i A S plaie an ety Gk Sl edig b Jitte (wgyg (5)len Sy (S o IS
Sz e shm Solan o=l 380 9 i Gt 29— pe LS Sy a3 (eges M
ool g (il sl glaaty g Lides a8 (g)lon ol -l Jl)95 50 (Slgld canl 5l ol 1350
Pyt § (593 0B S g o L oMl (g slacisie I Al g g0 Jitie ugiSiall
o i (590 o paredS gl amly slagtyy g el |y 1) Sl oaiiS e (SO S
Laobey =l 52 o=l L 00,5 o)Ll (Sejglg s slabe) 9 (Mg SLacSisSs (g py s
dxwgi biwwly ol 50 0yl sd o Ol an JLd o Y a0 a0y loj ale ( lacadgize
(s yelly lasby) 4l o (olonin pSUl sla ) SusCanyj 05y 4 (6K (img SLois)sld
&8y sl (ool Bl an (6 egyeelin S g aliar g pSUl Guolagel miuscinls ¢ toganilly (g yto ol
LaSiS ) yShe war il laylil lee an A e o Lag)gld ol el a s g ypdae Mo 4
Sp—silSe 5 Jool (5 T )l (w2 A Ao AT S 5B edlat sl 5)5e (SIS S
oy S (olo S oy (s gt slags Pl g 239290 (Hw Loy Csenl

D315y o0

2oy Sl ot st o b maMe ¢ ol ddy ¢ S5 < 35S (B 5lg

ahrezayan(@ut.ac.ir

1Wle ol Sl 0950
Sl S Cunnj (6y9l8 2 AU L (S0 <5 s)low (38 9 @ sl e el gl o (o (L) duge B
DOI: 10.22034/ns.2025.728084

.(https://creativecommons.org/licenses/by/4.0) .ol s pisio CC-BY 3l o yiand jomme o dlldo ]

FY-FB lrino | 1 oylois | o5195 Jlo | VF+F Lo


mailto:ahrezayan@ut.ac.ir

Ty

el el 5 555 e M basl L[] seis o
S8 Sasle iy sl 4y “Ka-dinga pepo”
A8 (S5 5 slaangl sl el aas el
2 obejen Ly i aslid (b ©jg0
10y &y Jlems (6185 yol g Ly 31 ol 3 VWAS ams
355 pMe s 4 il el AVAY L . [0)]
Lo ool sla )15 > Jolas 53 g Miae
7 ol (Sl i) ol ol OVAL Jlu
5 coade gy csis I glan b [F] el
@i woMe U (505 ) bawgin s o5 ()l
Soids pydiuw g (50 0423 yg> o A ilo , 5
ool 0 (¥ A Sl Ul psie 500
Jbw 3 (Sl coilige plojlw gaindib slabee
9 U3 0B (S5 P T (9 T 4 NARY
o )3 A (oo (gl 0> Se i pydi
oloilw 9) ol jl g oot Mol (ad 3)lyo (guails
o ly sbacaMe djlas Ve et Jluw o (Sl cdligg
=9 codad i v e el (SO0 glra_wd
AL wd LD 500 5 ol i v SMe Ly
ol Slos g0 4 V S5 ,3) 1S o
aS S50 0d B pes V] (el oai ool
Gl (503 (g9 4B x> Lacigie jI U
b e VAOF Jlw 3 s 55 hlew sl
S (b )2 55 (59 gy dsie slacigie
Obloos SIVAOA Jlow )3 0 bl «S9SSL > (o]
Ay (50 0dimS R gt e e 3l ey A I
i (s ggelS Ao nyodiS ) (6)bn 53 )
oy iz 9 )i gloils (i lo (5559l

JA] sps ool ol og Ll

orald S 9 S ey Cigis
P eSS cl ety 5o)b jl adie glag)len
9 4B 0 Ty Sy S e g (o) 3—blie
ol 1y 85 e e Feoo L5 Ver dgas 4Vl w
PO e Cgis sl Sl a8 e Me
Sliml Aol ail e 3y iy o1 A le  olaygiS

15. Benjamin Rush
16. Break-bone fever
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. Arboviruses

. Togaviridae

. Flaviviridae

. Bunyaviridae

. Rhabdoviridae

. Orthomyxoviridae,

. Reoviridae

8. Flavivirus

9. Alphavirus

10. Dengue virus (DENV)
11. Zika virus (ZIKV)

12. West Nile virus (WNYV)
13. Yellow fever virus (YFV)
14. Chikungunya virus (CHIKV)
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18. Serotypes

19. Sarawak

20. Sylvatic

21. Aedes nivalis

22. Non-human primates

23. Nucleocapsid or Core (C)

24. Membrane-associated (M)
25. Envelop Glycoprotein (E)

26. Seven non-structural (NS)
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Dengue virus infection

Asyrhpti:malic

infection
i Dengue Hemorrhagic Fever (DHF)
Undifferentiated fever Dengue Fever (DF) (Plasma leak syndrome)
(viral syndrome) . * .
 Without hemorrh 1 ”'l“ W’f Noshock  Dengue Shock Syndrome (DSS)
Asymptomatic Dengue Fever Dengue Hemorrhagic Fever
infection or
Undifferentiated
fever
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28. Acute phase
29. Reverse transcription polymerase chain reaction
(RT-PCR)
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30. Enzyme-linked immunosorbent assay (ELISA)
31. Serologic diagnosis
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34. Affordable, Sensitive, Specific, User-friendly, Rapid

and robust, Equipment-free and Deliverable to end-
users (ASSURED)

35. Dias

36. Ethylenediamine (EDA)

37. Horseradish peroxidase enzyme [HRP]

38. Silva

39. Thiophene
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