[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

et el e
AR A bl:..\.oj ¥ GJLQ.:' N0 092
b= ISSN 2717-0632 (55 2SIV ISSN 2716-9804

53 ol Sl 5 Ky ol b Cand s i gl g gl el sla,l

Lslen ol
Sos o 4lis g g
"S558 e e Ky g in
bz S «iosliS s s Szl (Dl Olasl 0l (355LaS (635 55 s ol 55 Slskid )
Soheilivand@gmail.com
VECY/OYYA 5 ndy AR A AL Py TR

YV-FF amis

ol

Syory edeis gl aS L &ubyﬂ (LFTA: Lateral flow immunoassay) ol s sl jeseis slajly
O ie 5 o)l aen eal Il G lals g cpl b e eslinal ged G 3 e SBT3 pe b
b o oopllas ( lde slse panl (il lac e s slen asils 55 (ol e 5dl las )8 &S Wl 0
S PR e ‘@j_.ﬂua.?'h.ijéujl)j o=l teslanul 5 b (gl s by slw 5 Cs
(AL DLedbl il sla STy bl SlaaedilSe 5 ol Gromen 5 W6l (long 5 anm s odins |25
5 6o bl sl IS rel e e Gl LAl s ealinal 5 oale @Wlin pl ys 558 S
Seslial gy e 5 Lasdd g st L& gl cpl pesdle 3,8 o 53 Eon 3,50 OF s glas )8
o Lgl sl ezu;dﬂljw);j\xlri;.;w)LFIA S8 as s gl ik gl gl il g edd o ol
S g 53 Com )50 o semn a5 OIS (slaesls BT bl ozl 5 28 Ss
Glresls JUT (sl o1 b 13 6« 318 5las S 5 saul (o SRS S8 S SIS slacsly

e

bl


https://journalofbiosafety.ir/search.php?sid=1&slc_lang=fa&author=%D8%B3%D9%87%DB%8C%D9%84%DB%8C+%D9%88%D9%86%D8%AF
https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

"\f'\ C}t.w.dj uf GJL«‘:’ N0 693 ‘L;;'“:J. d:«wj 41?5.6"

OIS (ol slaelSaws 5l eslizul o s3] (il
a—atie S5y 4 3 s Je LU S 5 el
e s slls e 5s il anils |
S dn 05,0 e LG oKLl S asle
53 15 Ol i (ol et 4 5L O
ssban das e DL ai3s L ) 2aS 5 e
Shsolen So el Sl Oleabl 6l 5 Jsans
o3litul o diS Ul 5 oS gla s, 3 S S
Cons o mles o TSl elaS a1 5 5,3
ol bssle Blied] sl ace S 6ol
sl JL}}‘ 3 ox d‘j. J}w ))-194-: X
s 48 bl s o gastas Gl 3l 8
AL —mas el byl s el
05 Sse slajlnl 51 S G RS sla,l s
ol slebs € 550 &S el ol ais
Olajon jsbas pslay Jolo dr b S
g5 rl 3 B edd Sl ClB e o
laas gad sldas a5 (63)l 50 )3 yoserta Ll S
shils o8 i3l g Ll JLasl L 5 e L5
03 pRSRAS H.E.a e 53 Llgn ccel SIS
(Wang et al. 2021) A3l - Saw Ol oy S
5 e uolie L pads slasl s
Lateral Flow Device J_il — Jales l__.fu

Lateral (LFT) Lateral Flow Test «(LFD)

Yy

EVYEV-TY

Cols GSAFS g S Gl s o

b sl SSUSS slaslnl @ Ol (o res
PP WCR N T
slasly crul sus Saan slagslbn ¢ s
(rapid diagnostic tests (RDTs)) B RS
PSS s RS 5o Fge sl Sl S
ol Uy S Oman plasobon 2 o s
Sl el 55> L (Hsiao et al. 2021)
w31 51 Il slaasiped Jlo b 5 Las i
Sols= e ol g pLE e el
sdalie 0 gmman ALl Caliss la s,
Shestan Ly 3L 055 1l etis
Sla sy (=S s o sl S S
J/.o\.j 5 Loles Gl iasls o s IS
SaS @ 55 5 s gls SHET 51 sl
S5 e Gl s s LS PCR SoSS

JUs i 5 LS slagal &l s
Fang and Ramasamy, ) 3 S sslaal |3V asb
5 Lelse slols La oy ol Sl plas s (2015
ol ;S gl Gy ol sy ol olae
S35 s (S Bl (b LI L5 s
¢S S s Sk Ol 4 (oS Olbl

Al a ol Y slbaausm (e i3


https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

Mokl St 5 Ky ol Jl Cand st el sel atS Slasl g (e deme 5 Lk dnn”

S $lp g e Sl S il s e
Vibrio  sbs o Ly solan ole o= &
L 4SS c—ul cholerae Ol serotype Ogawa
5 IXia03G6 _—olawtl g5l o1 55 51 eslizl
by St ks ol m g5 Ols s IXiaolD9
Chen et ) sls Lascis 05 1 g 43 S

.(al. 2014

Aliseo (Sdejga 58 auskdl (S ylgs & gyl
S e a5 gLl )8 8 2S
23 dbaolean o is e dle 5 o3 s
D e I P B D)
Ll 51 ol glaes, sl 3 5wl 5 Ol g g
Oszan ilie glada> 555 5lo,L Lasels
5 G3sS (@M sl (Sl (S
(Kim et al. 2015) 545 o eslital Cong s e
gl s glaslsh L Ol oo Jis Ol ey
SaS LY s L |, s slaes S
Ratajczak et al.) sls jaseil )5 ol pnse
Sy oy 9 Sdls 5 o tmmen (2022
23 B el w Ol e sl 5 ol
oLl 5LS S s S L S b8 slaes sl
bl e andd gla)lg S sba oS

LS_';).-} oy o/ D)Ju.,\_;)btéd.s.b‘o“

ry

Flow Immunochromatographic Assay
&l o Rapid test aod> 5bay L 5 (LFIA)
G LFD &ole dsd e alid 1L 5 Lake
o5 el L lgisenl s L
Litman) A3 plesl 1,8 5les S g elS slasl s
o Ol T L sl et al. 1980
i 5,158 LFD e 5 b e
eSSl ol 51w 45 (Pappas et al. 1983)
SR s Sl S 2 LG sk
oS slasls 51 eslinal ol (23l axn S
oo S aS 558 0 plal i Sl &
Il o Cs a5 03,5 1 g0 S50 @
Il psban a5 Gl a2 xS
3 OB, e S mie) el s solew s
53 by e Cilie 30T lls (Ol
Lol 5l 2 0 el ols 2158 a8 el 08K
L b olelly Shis sy Ve Lo
.(CFSPH. 2016)
5 Jeee 53 03,0 OB AEY 51 gls e sal
3Sa 2 OlE e e S s Sl eslind
03,5 oLl |y s s SU kst slaculis
LT 5 il bl 51 25158 sosT e Lo
5 Cepde s S 5l sS4 s T

03 05 & ges .:JSrlJSlg;})CﬂlJJQTJJ:;S


https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

"\f'\ C}t.w.dj uf GJL«‘:’ N0 693 ‘L;;'“:J. d:«wj 41?5.6"

Q@ el gl S uhB 9 bl 5

Sl g pais glasls Slesliul ¢ 5
5ol (G b 5 Lol 2o,
slaboe ab caline Gladlss j5 s
5 e e LSS 5 S
Al eses a0l (KL bses o>
a5 Ol an b &S ol ege bl (ol
ssba s ol il slacy e aalsl 3 5 S
Koczula and Gallotta, ) 555 .o , S5 4 o5+
:(2016; Sajid et al. 2015

L Ladgesl (il ol 5 0T g plbanu s @
Lo Ol gen Laseil 06l asis jlg S
2ol s eSS s 2 sl

Sl 1 S S sla ol 4 Sl oLl o
Ol o @l o3 5 ol b s 3lo oS
ol ap il (93508 laasli s L LaelSans 5
5,5 ealana!

Glasls Ay e A5 5 ol e o
SraS au i Jymenn Hsbas & oS
.l JAL(M_,L»)T sbeas & ol

sy sl @l g YU Jesly slols o
SIVL G mae S s LI e el

Al g 0l ol VL fely

Y¥

O Lo, o by el bylse 38 ci 8 (wiw)
.(Kuswandi et al. 2017) La> L osll aibs

Lol i)y olsy @ Ol o S5 3050 5
f—s oS 5 § e 52 (sulfonamides)
slaed bzl Lo, «(Wang et al. 2007)
&Y 5 2>s 3 Carbendazim (CBZ) S
Deng et al. ) 0554 = ol gy, lis
s sl eslinal U ba 2Se - im Llis, (2022
Zhang ) (5,5 hame e SaS L g el
5 pefloxacin &.qu.ﬂ ks, s (et al. 2021
Mukunzi et al. ) CJ_A i S s Ol ol i
55 o Lal (2018

=Ly sl s 63 2,8 Jlie lads e
sy Lacdnle 5 Lagslen plsl als
b 029580 Ll Olime 0355 oS 350
a BB e aniS Slasl 3l eliel b
Sk sgds da ol eSSl
s GLalp o Feddantlid 5 oSl
Q\);u‘ Epwap salaul I Clig, ssba oS
S a4 Sl e glasls
il e is glasls L s e O e

.(Mak et al. 2016) > S »,Lil


https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

Mokl St 5 Ky ol Jl Cand st el sel atS Slasl g (e deme 5 Lk dnn”

o s s el il La o
5 DV O35 s JB N ssusles
iS55l 31 (6ol (ARELST SUG
Oer o3 ok el (BL L A 5e) s 5 AL
J=B ol glacas o Sl eslanal (6555
S s AT s o 4 S o
3500 VS 5 sl sl pasis Gl ol
ol o Al At oles £t o)
= Ml e ol eSSl slas e
flosl iS5 st 5 odd Jox ol 2w
e [l oSl S aslen | Las)be
.(Bandla et al. 2011) xS
Olwl s 5 ol a1 3 VL e @
sl s ((a—asiie 5 b 4 5L ¢,\_o) =
Jomens sl s, L aslie 55 e il
PP 03 s e Soseh G len Sads
03331 £ 500) S Sipo |y S aids A
S (amasize Loy a5) Cbl 4 (L L
.MJ‘-;A
lPgml 5l o Ky 9 121

slacs cxln o Clb g pgs Jolse
S Se a be Sl e e et S
Shlasls ool ot gbay .ol 0T Gl 52!

A S Llold a=ln V_A)‘ ‘J.;- lejy-‘ 4 gozme

Yo

5 ossl A5 S edias LSE5 Gl) Sol e
eSOl gl 0 esle Jsw olud
A 4o e 5 A BB e

o= €l_>.;,l sl :(.5 4 pad pe L (slqr_'.\ LB e
ol L 3 i ged Bl 5 015 e 0505
35 o3l

ki slaaay 4 ol s olS ) Luls @
s Slas S Sl ad oLl aS 6 shilan
Slaals an 055 o0 S o)l s
) ol plde b (S eSS
s s e 5 (biodefense) )
sla SOl Sd 540> ((consumer diagnostic)
R B S U SV [T DY | WL G
Bandla) ae 5l 5 slaes sl 3 5 0LS Lasis
S5l S s ol s, dw oot al. 2011
5 5,LS .(Wong and Tse, 2009) 5,5 o,
S pam Oler D3 ehusa (e S Gla)ly
S SRRt (§ 9, S 4 g DL (sl 1s
sl Gla b ,e dsane Hsbay 5 L s
5 Al S,y S Olpean Ayl soslig
Gordon and ) cul el i vy S0
.(Michel, 2008

o (Sals 0 ) O a w 0T e b e

DL J_.u‘);&n Lo U—'i‘ (emLAJT .19.:_.>u


https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

"\f'\ C)L:MJ' u? GJL«:' ‘\0 092 sém.:j d;»i‘ 41?'&'.0"

R B BIER

:(conjugate release pad) i8S L Y
a3 ol 53 053500 A fate gl 5]
B ph e 610

nitrocelluose ) 3J FPRCICRR PRSI o

S Lasisd 5 JuS gl gyl (membrane
o 53 et DS lasl BT sl
—L§>l{d:ﬂ—ojd:ﬂ 4 gazma 1l fb & G
[EECY NP U SO S GO I P ] i
O S8 cl IS ab s o3 5b-(gob ol
A ool :(absorption pad) eds ol LY
=) Ol pmly S 5106 )13 aib
sl arals edge o 1y e Ll U (& sl
LS e odr 52 5 | &g
33 Golas pasld Glasls 5l ol 5o andl
Goo sl 2S5 Mo s ol s s
oslitul 5 Swlie gauate @l "ol Slakad

g e oslizal OF b s Gl 5l x|,

emed 5 e p el Gl S
Gt oal Sleosas Koo 5 2 p 5 P Ol
23 63 sl p S Lol Bl S 5 5 il
Sl ar )L 0 S el ol
S o = ST TIPS I PSS
iy L Ol S 5 5 s ol Sls s U
a5 3,1 A s 53 $0L5 Dl U el
CeSE Ly s o ge 4 e Ll e
e At Sl S b e 35 O
238 VL e DU O s aman e
53 s Ol s (s 5 S gl
s Sl 0ds S L e LB ey
S S L s 5 S o )
SSOU s Cubs Gl 51 ja s ()l g
IS 5 sbas (Anon. 2008) 5,05 Ky Ll
(VS8 51wl Ll ol sl
@ sed 45 (glaskd :(sample pad) «ses L L)

sl ol O b IG5 L3850 0T s -

Somple pad Conjugate release
Marketsandmarkets, ) 0T ei3le ol lpal 5 jaseis Hlp &G IS gles ) Jss

.(https://www.marketsandmarkets.com/Market-Reports/lateral-flow-assay-market-167205133.html

Nitrocellulose membrane Absorption pad


https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journalofbiosafety.ir on 2026-07-11 ]

Mot Sl 5 K, Gl J Cand s el el eSSl (S50 e 5 L b An”

o s e Dl sk 03 ea el es g el
I LT RS TINR WLt ST JPSICIIV S| P RCIOON
5 a8 15 s 05 sl edd IS0 b ]
— 63 5T eSS s 05 5T ol O
63,5 bl o sbile Sl (sl Late 05350
a Ul s u‘<‘.) ol el o S w &S
s e lis a8 5sd e | L S
by (Y JS8) sl €sas 55 Gols 05 5T
S sy e 1S ol BT S J s
ol 1 o350 sds Jeaze (gl 5T Ll e
315 a5 J S el s 55,0 el 5 0T
s u)dﬂ R AT NI VY PR o
crl sl sl sy pe 4 pa 3 0T sz pde b
JS a0, UL o)l pen oS e
Dl sl OLES f b ge cpl oS 50 S

(Y IS8 ol oS Sl

A ol § Jos muaile
53 ool 05 8T K ossm s pasis s s
Wlhad 38 Slomy o a3l a5 4 pad
5 e Ll ol b >l b esl g
4S Col mmslile B, M&.ﬁ RS
s ety 5SSl sl ol lul
Ao e 53 DI cpl s el sl 615
VL bl b el ool ol g5 33 ds
LL Joe o T 51 S0 s e ol 05 5]
Sl s IS0 sz LB (gh, o
Jaze ((K50) 05356 4 pss 3L 5T 5 555 00
B S 6l 053 plm ol T 4 paze 5 o
4S5l UL Gy sS4 Bl 05l
Ay s el 0050 1 e s e OIS
03T S 2ilS Lty e 0T S 5 g

a3 S 03550l ol WSS bau g s

Flow direction
B —————

Test line
‘[ Control line
"4

Sa
AP - iniguiad pad

NC membrane

Absorbent pad

(Hsiao et al. 2021) G el g s s S =Y s


https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

"\f'\ C}t.w.dj uf GJL«‘:’ N0 693 ‘L;;'“:J. d:«wj 41?5.6"

3 eS i e eslin ol S xS0l ]
e Sl La s r el 5 n e e e
A 5 LD Sl sl b il 3 4L
L L ol sl JoSKis b oS el Ol new
Sl Jsdoes 5o a5 5lS eI s 5
.(Jazayeri et al. 2016) 45l e
396 4 S HT Jlail

S35l L el (5T 0 5aml8 520ls L Jls]
SN fﬁ—b 2% Gl sl 58
5dete Sl age 3l 51 Sl
Sl O 5y el e oSy s
5SS ol —esdle (Yafout et al. 2021)
aeis slalys el e o sels
b ol S350 Ll o1l Jlas!
o Laoal bl bt b5 (Kb sladal 3
el ladwl s e Jeame Sl3 50 =
it 03 357 50 et 5 2 Y Qb
Lo b o350 ey JiSen 5 L Al o
Leuvering et al. 1980; Nielsen et al. ) .4 5
(2008

b sl i 5 SO sl S
e 5L gl slaes S ) S RSes
s bl 2550w @3l ST s

YA

el S 3lg5 38 b odlikul 43436 £lgif
(e ) 555 Sl Jole S ol
el LFD i e e sl 5 S
oslaul aa by ol gl (65 sdme 1 50
OB s el gl Jelge 5SS 5 e
OF 53 oS ol 513 5U g4 dasly et
Ly old sl ol S Hebay dss e eslia
—) o, S gdaib e s Sl @ OIS
Sl 6l =T SO O3 60 =Y Sl D360
U CEPITCI LU W PR WP W PP 2
il ol o O3l 51 eo5lse 5s anl
35 oo odlitul (Jlii=s glad el 0> 5 2 S
.(Razo et al. 2021)
S350 et Oy D356 gl Ol 5
3 i easie Slio ol Ll o w5 me b
bt e VU ol b b Sl 3 50
Sy olel il sla 2y 5 ¢S o 3L
L OF (aislan s Ol 55 el om0
S Olpean b 0T s oo sla S5
ol U sl s Gl bl Sl LS
3 v_c\ (360 pl oslite Oles s LS
03l S0 LT e Sl IS Gl
b o156 )l e is 5 Ola,s assl

6[.&%)&_.&)}:&)26\05“ 6‘)}.&4



https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

Mokl St 5 Ky ol Jl Cand st el sel atS Slasl g (e deme 5 Lk dnn”

e SO e 5 ol D350 5 ok T
sy 3l ly3 60 ck.d Osls il sl Sla
Sis VIS g it 36 &S lad
03l (NS 2 s Sl Fedemn Al
oslai sl b (passive) s b i8S 8 g,
Cod 5 pH iz glasles 5o ol ois )
el Jlasl Jos (ool w5l ol el chale
L STl gl 8 B Sl s
g Ol ood Jsen s Seske (VIS
o | S350 4 gl (ST Jlast o g

.(Jazayeri et al. 2016) s S

i Syl Syl 9 5 Kos 09
Gl 5 aalsr 53 Laglen g Oles 0o
Mg 5 lagy 3130 sldas 1 2305 ¢ (il
2 e bl Sa e Sl slag e s
ebesls s Ll Clax 4 $olen Sy ke
Slew) bl SO s Cnss 035 eiae L
Aol e ey 33 a s 3 (L3 Lo
Dl e el (s 53) gl esls e
e o sl ) el s el
o2 A 5L O (ol st Jome o
53 (olem 0 S0k 3 3 SWS 4 ) o>

ébug}wﬂgvjbl{_)uﬁdbja

Y4

Ly (Ol 15550 e @b sl 5 KT
5 0, edasdlasl b Sl n) sSls
et o (g3l BT Al gl gla 5|
L bl o3 sladsy oJps olinie danlyay
5 (L:bor—s EDC/NHS) (slaluly slads 5
5 ol sl Ail) [yl lad sy
530 S350 e s 5L 5T o (s
Lil 1 per 2 6T 0l oS pomils glaty 3
Jlzsl 8‘} »s .(Jazayeri et al. 2016) .S e
ol Gs ) L (SO, 3t o @b ol
s s 53 1 sl B0l a8 505
S sa s gesle Oly 4 5 S by el
o L OIS o s 4 bl e 3l BT S
Loob ol sl Jdie sba) S sbalds,
o OSs sems a SS5 bt b 5 (SSY
et Sl eslinl o o 0T 05 8T 5 ok 2
oS G S x5 ) e Il ST
] at L V.Alj.e Solew SosiS
Cosea b OLSU mhe 3k 5T Jlas!
Aol e VIS 5t Do b VIS
Shdseme Hsba VIS gy 5o sl el

L el i le i lets ol slnos S

ol 3 e eslimal Ladss L oSS 5 S

w_:d\_\a_?‘u_iwag;_n} O‘iJ;J“'\—lLé uiﬁ)


https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

"\f'\ C)L:MJ' g? OJLQ“: ‘\0 092 sém-.a_j ;é‘“‘.’.‘ 4.17'50"

5 1 (ol Dd3) (oS glaesls (WL
Urusov et al. ) a=S 5 JUT 5 g3lwand S
5hdols slaesls &S s IS sk (2019
I Sl w0 Ol e ) paid L8 S

(7 JK8) 5,8 s S

SaS a2l gl iy ol o Lol
S g3 lS Wl o b beolSaws 5 Slssle
o lmesls 03,8 S sl ol e il S
Sems ol cad b o Hls K, ol o

k_.s. )La.:.:) J:,"S duoz‘b ﬁo)y\& J.J‘j_?&ﬂ aS J)‘b

Positive test

Test line

Control line

HNegative tost

Imwvalld test

(Hsiao et al. 2021) s o el 5l 5 Cond 5 20 sl ol Cilie gl ¥ K2

Hsiao et ) 5,5 st Ll 5l Sl slaesls 4

.(al. 2021

&y i (S 195 o T 9 31l i
SrSaer sl len poma ol sladle s
DS 5 OB L, sl gl YT 5 B S asbe
Sheslinal Coal (Lo bl sl s of =
By Ol 5 ey za oS (m aets gla by,
Nishiyama et al.) cul o3 S it o O e

Glacslo ) s Gl ol LS 3 (2020

3 dxS Glaa=l 5o LL 5o 8 &S S50 50

Aol 05 40 b sk QLIS 54l sdalin s
O U [ DUV P Y I S PR JUR SPCIUN
Sl a5 ails ,\JQJJ;;SQ;-UL_E_érjz
5t 033 ke o0l oS el KL 05
sire el ol 555 a3 03 WL
Sl s s s sl 5 e BB 5 en s
el i s 1oL SOl gl S us
Sl JmS aml js by conl Laskin ol

u\}.?w.: B oéj...'zﬁ.bu r\.)..i;_;:.;h 45).:3&0-; odalise


https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

Mokl St 5 Ky ol Jl Cand st el sel atS Slasl g (e deme 5 Lk dnn”

Sleslaal 5ol Layl g ¢ b e s g5
slail s b gil 5o Lel de ctla s
03 A B bl el SO )
—or s boln oboy 5 pamid b o)
Lo obow s = Lol 51 SO o Lolize ol 3
e Olgee oly o Sl el 5 A sl
IS baglss o b s bl 51 G o
=l G 38 el 5L Lol 2
iS5 SMBT LS & e Ll e
P A s Cmar S el ol
(Kim et al. 2019) 5 &5 (g ke L Olo jan
Glasls a8l 0
Sl sz ibha s JalS 5 jasis
oS olgl posata pasis oS Gy
S5 el sl ) e o padd LB
5 S ol ok Wl W 5 s 4 b e
(83,2 4 5 SedS ax) Grme JL Lol
T S O e Pl
st plad Cead b 3L 3 Dlnl s SYT il
e ol e Ll sl 5 (b Sl
sy Jals 5 ool gleas e 04l oS
L gt 5l edd pled Cad 5 0l ()l
Shesliul 5 iy il del 5 esysl al

u—i\ 4_>=..I_: BE b)_\l:dn ol le.ho))} BE QT

f

OF Gler i 5 Sy 3,2 e age
slaesls JUT glaon, S sl 5 oo iy
5> Sl SoS anldls e gan a5 OWS
wils Lol obsy 5 it Olaal sy
= ol sl b v pl pl iL
D3 G g e g ) bl A s
ssas J=B 0T assl s Sae 05, YU 3,5
rrsle @ Ol o i BB 3,00 5l aS ol
2,5 o,lal 3

COEJUL U BTCE POPCINN WP U (I
G o3 BT s Al plags, sl
AUT 5 S5 b M Sl sl
Al o See 5 sl 5 p 85 B35
I PCIPI S P P TN U PR N
S ol s s e JLBS! (o pae hps
St Sowba by 5535 jaids glals
(Lietal. 2022) &1 cown

analr L0 1pell 53 s b 5 sl
L (sole ilises ¢l gl aits s ol 5 ol
YL g5 5 B b Sl T Llls ey e
sl o5k 5 o J Glaglen ¢l
S slasl s b s b e Selh i
i pad i G do Solen SO paids


https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

"\f'\ C}t.w.dj ¥ GJL«‘:’ NO 693 ‘L;;'“:J. d:«wj 41?5.6"

el bl b e by pasie Sl ol
s JCASBUEHIE LS‘)JTC“"T P edd el
Sl par e gla i, G S
5 S aw oy Al eblse sl Sl
L sl jsls oS &Lﬁe&mé Al g ann s
S 3l Jrole b et o a8 L5 VG
s Lo s e el S oS jends
S g S b g, e ol ol
S M D3 E e e b
(Wang et al. 2016) (L Jul5el (o
L E s iy a5 ONS glaesls SJUST @
i 5 opdle Gees 5 S0 s ke O30y
Frean s oSS sl a8 i slagn, S
LT SBT3 0MS slaesls gilus s Ol
ks gLaeals L ais e slonl 15 0SSl oy
Ao ol 53 arits sbaly w5 5l Jels
S 5o VL ce i s o Ll
RS A e ok 4 el kD ey
5ot b Ol S s, s ol
5O iy b S s o e LS L1
SHA=3 L s il 558 Ll o J 28 01 ke
Glatarer 5 bLE o golen Saes g0l
S 1y olem B AeS 5 Sy e 1 OF el

(Kumar et al. 2023) ., 5 Jus

¥y

id sl i8S e S W dalt ol Ol
b Sl e a5 L g ey e bl
5 s ol ) s b A e g L
s s @l s Lacdss el
S BS faed Olej o e aidd bl
Crozieretal.) el b LG 5 5L sladls
(2021
[0 slo sl s 5 Laa 2l 5 5l a0
Lol Sy Sy 56 e 5o ) glacs iy
S Al oy gbeadl S plsl W5 s el
AL s ek e O 3 b bl Gl
e S LB a5 5 ol s gladen
s bl gl sy o (Lol >
by SOl ol oS slis a0 b
25 SIS IUT adlSw 4 1) S s
s 5 e,S s Jlams gbaeslhs 4 coly
e st ) Sl an S J
o—! «JOT: internet of things) L3l <5 ol
sl lav g5 Laesls oS ol os S qal 31, OIS
Al Lt YU L sl s Cs o b el 5
So L s daler ol QUG pl sles
=S Ll S LT sprs 4 le il
ol Sl s slasls 51wl

)JJJSJ};L R L ‘) &_a_}JS_{.H LsLAA_.Z‘JS


https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

Mokl St 5 Ky ol Jl Cand st el sel atS Slasl g (e deme 5 Lk dnn”

e IS ER S S UE A EIE oL, &Y pal
Sl Ol s s 0B (e S S
Slasls Lol anv i 5 oalinal U 55l
5 masi Sl Cu sl 53 e (el
DA el 2Ly 5 e il bl
ol gl 5 e L) rames 35S
SVestizal 528 0T s a5 Sler o
5y Ll Ul bl s )
5 OIS glaesls s 6‘-“&)@‘ QA 39,
Gk lepe Solsen Lol pl (o ae hsa

< - sl s ot 5 L 1S

03 (S el Jb L (MarketsandMarkets
sedss ¥s o,LAe Y0 gl_, oYY J
YY/Z 50 S 4 (YHYY JL s 35 gh e
DLBSl 0155 o JoVs (ml b Y5 5Lk
S e o B s sl as CAls
el g e olen Slas 5 el 5y e

38 dale Wl oler

¥

oris bl ol e glas s e

s slals 5l eslizal A3 S5 &g, shailan
S Jeol slagolan paseis a5 b o
B3 ey kel A0S e 5 en s sl
5 S s slagslen gl 5o a8
3 S sl ple daol (G yde 8
lab-on-) 5,0 S S5 2 S ) pse
Mahmoudi et al. 2020; An) das e (chip
OSal ol 5558 s s b ol by et al. 2021
53 6o pl Gl s o 08 Ol o

S

A 8 o
s osbe (B RS sy 5,8
s (Sipals (Ko cilshe glaes) )
FRCUNG Y P SU RS ST R
SV ol slaes sl 5 L 5 Sl g g0 o lS
3 o54b Sl B RS ) sl 5 Sl g e

5 L, aibe giods glag by 6 S aen


https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

"\f'\ bt«wﬂj uf GJL«‘:’ N0 693 s;;.m.}_j d;».;‘ 41?5.6"

References &Uo w48

An R, Man Y, Iram S, Kucukal E, Hasan MN, Huang Y, Goreke U, Bode A, Hill A, Cheng K,
Sekyonda Z, Ahuja SP, Little JA, Hinczewski M, Gurkan UA. 2021. Point-of-care microchip
electrophoresis for integrated anemia and hemoglobin variant testing. Lab on a Chip. 21(20): 3863-3875.

Anon 2008. Rapid Lateral Flow Test Strips: Considerations for Product Development, Merck Millipore,
Billerica.

Bandla M, Thompson R, Shan G. 2011. Lateral flow devices. Immunoassays in Agricultural
Biotechnology. 91-114.

Chen W, Zhang J, Lu G, Yuan Z, Wu Q, Li J, Xu G, He A, Zheng J, Zhang J. 2014. Development of
an immunochromatographic lateral flow device for rapid diagnosis of Vibrio cholerae O1 serotype
Ogawa. Clinical Biochemistry. 47(6): 448-454.

Crozier A, Rajan S, Buchan I, McKee M. 2021. Put to the test: use of rapid testing technologies for
covid-19. BMJ. 372.

Deng H, Cai X, Ji Y, Yan D, Yang F, Liu S, Deji Z, Wang Y, Bian Z, Tang G, Fan Z, Huang Z.
2022. Development of a lateral flow immunoassay for rapid quantitation of carbendazim in agricultural
products. Microchemical Journal. 179: 107495.

Fang Y and Ramasamy RP. 2015. Current and prospective methods for plant disease detection.
Biosensors. 5(3): 537-561.

Gordon J and Michel G. 2008. Analytical sensitivity limits for lateral flow immunoassays. Clinical
Chemistry. 54(7): 1250-1251.

Hsiao WWW, Le TN, Pham DM, Ko HH, Chang HC, Lee CC, Sharma N, Lee CK, Chiang WH.
2021. Recent advances in novel lateral flow technologies for detection of COVID-19. Biosensors. 11(9):
1-26.

Marketsandmarkets. Lateral flow assay market. https://www.marketsandmarkets.com/Market-
Reports/lateral-flow-assay-market-167205133.html

CFSPH. 2016. Newcastle disease, avian paramyxovirus-1 infection, goose paramyxovirus infection,
ranikhet disease. The Center for Food Security and Public Health. Iowa State University.
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449 &url=https://www.cfsph.iastate.ed.

Jazayeri MH, Amani H, Pourfatollah AA, Pazoki-Toroudi H, Sedighimoghaddam B. 2016. Various
methods of gold nanoparticles (GNPs) conjugation to antibodies. Sensing and Bio-Sensing Research. 9:
17-22.

Kim H, Chung DR, Kang M. 2019. A new point-of-care test for the diagnosis of infectious diseases
based on multiplex lateral flow immunoassays. Analyst. 144(8): 2460-2466.

Kim G, Lim J, Mo C. 2015. A review on lateral flow test strip for food safety. Journal of Biosystems
Engineering. 40(3): 277-283.

Koczula KM and Gallotta A. 2016. Lateral flow assays. Essays in Biochemistry. 60(1): 111-120.

Kumar S, Ko T, Chae Y, Lee A, Shin S, Nam M, Kim BS, Jun HS, Seo S. 2023. Smartphone- and
cloud-based artificial intelligence quantitative analysis system (SCAISY) for SARS-CoV-2-specific 1gG
antibody lateral flow assays. Preprints.org. 2023040838.

Kuswandi B, Gani AA, Ahmad M. 2017. Immuno strip test for detection of pork adulteration in cooked
meatballs. Food Bioscience. 19: 1-6.

Leuvering JHW, Thal PJHM, van derWaart M, Schuurs AHWM. 1980. Sol particle immunoassay
(SPIA). J. Immunoassay Immunochem. 1: 77-91.

3


https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

Mokl St 5 Ky ol Jl Cand st el sel atS Slasl g (e deme 5 Lk dnn”

Li H, Wu P, Zeng N, Liu Y, Alsaadi FE. 2022. A survey on parameter identification, state estimation
and data analytics for lateral flow immunoassay: from systems science perspective. International Journal
of Systems Science. 53(16): 3556-3576.

Litman DJ, Hanlon TM, Ullman EF. 1980. Enzyme channeling immunoassay: a new homogeneous
enzyme immunoassay technique. Anal. Biochem. 106: 223-229.

Mahmoudi T, de la Guardia M, Baradaran B. 2020. Lateral flow assays towards point-of-care cancer
detection: A review of current progress and future trends. TrAC Trends in Analytical Chemistry. 125:
115842.

Mak WC, Beni V, Turner AP. 2016. Lateral-flow technology: From visual to instrumental. TrAC
Trends in Analytical Chemistry. 79: 297-305.

Mukunzi D, Suryoprabowo S, Song S, Liu L, Kuang H. 2018. Development of an indirect enzyme-
linked immunosorbent assay and lateral-flow test strips for pefloxacin and its analogues in chicken
muscle samples. Food and Agricultural Immunology. 29(1): 484—497.

Nielsen K, Yu WL, Kelly L. Bermudez R, Renteria T, Dajer A, Gutierrez E, Williams J, Algire J, de
Eschaide ST. 2008. Development of a lateral flow assay for rapid detection of bovine antibody to
anaplasma marginale. J. Immunoass. Immunochem. 29: 10-18.

Nishiyama K, Takeda Y, Maeki M, Ishida A, Tani H, Shigemura K, Hibara A, Yonezawa Y, Imai
K, Ogawa H, Tokeshi M. 2020. Rapid detection of anti-H5 avian influenza virus antibody by
fluorescence polarization immunoassay using a portable fluorescence polarization analyzer. Sensors and
Actuators B: Chemical. 316: 128160.

Pappas MG, Hajkowski R, Hockmeyer WT. 1983. Dot-enzyme-linked immunosorbent assay
(DotELISA): a micro technoque for the rapid diagnosis of visceral leishmaniasis. J. Immunol. Methods.
64:205-214.

Wong R and Tse H. 2009, Lateral flow immunoassay. Springer. 223.

Ratajczak K, Sklodowska-Jaros K, Kalwarczyk E, Michalski JA, Jakiela S, Stobiecka M. 2022.
Effective optical image assessment of cellulose paper immunostrips for blood typing. International
Journal of Molecular Sciences. 23: 15: 8694.

Razo SC, Elovenkova Al, Safenkova IV, Drenova NV, Varitsev YA, Zherdev AV, Dzantiev BB.
2021. Comparative study of four coloured nanoparticle labels in lateral flow immunoassay.
Nanomaterials. 11(12): 3277.

Sajid M, Kawde AN, Daud M. 2015. Designs, formats and applications of lateral flow assay: A
literature review. Journal of Saudi Chemical Society. 19(6): 689-705.

Urusov AE, Zherdev AV, Dzantiev BB. 2019. Towards lateral flow quantitative assays: detection
approaches. Biosensors. 9(3): 89.

Wang C, Liu M, Wang Z, Li S, Deng Y, He N. 2021. Point-of-care diagnostics for infectious diseases:
From methods to devices. Nano Today. 37: 101092.

Wang K, Qin W, Hou Y, Xiao K, Yan W. 2016. The application of lateral flow immunoassay in point
of care testing: a review. Nano Biomed. Eng. 8(3): 172-183.

Wang X, Li K, Shi D, Xiong N, Jin X, Yi J, Bi D. 2007. Development of an immunochromatographic
lateral-flow test strip for rapid detection of sulfonamides in eggs and chicken muscles. J Agric Food
Chem. 55(6): 2072.

Yafout M, Ousaid A, Khayati Y, El Otmani L.S. 2021. Gold nanoparticles as a drug delivery system for
standard chemotherapeutics: A new lead for targeted pharmacological cancer treatments. Scientific
African. 11: e00685.

fo


https://journalofbiosafety.ir/article-1-503-en.html

[ Downloaded from journal ofbiosafety.ir on 2026-07-11]

"\f'\ bt«wﬂj uf GJL«‘:’ N0 693 s;;.m.}_j d;».;‘ 41?5.6"

Zhang Q, Fang L, Jia B, Long N, Shi L, Zhou L, Zhao H, Kong W. 2021. Optical lateral flow test
strip biosensors for pesticides: Recent advances and future trends. TrAC Trends in Analytical Chemistry.
144: 116427.

Lateral Flow Immunoassay: Present Status, Trends and Future
Perspective in Diseases Detection

Saeed Soheilivand*!, Seyed Majid Azizi!

1- Assistant Professor, Agricultural Biotechnology Research Institute of Iran (ABRII), Agricultural
Research, Education and Extension Organization (AREEO), Karaj, Iran.

soheilivand@gmail.com
Abstract

Lateral flow immunoassay (LFIA) is a rapid test strip used to detect the presence or absence of a
target analyte in a sample. These strips are versatile and cost-effective diagnostic tools with many
potential applications in disease diagnosis, healthcare, food safety, environmental monitoring, and other
areas. To design these rapid detection strips, it is necessary to acquire sufficient information about their
components, development and optimization, as well as the basic principles of their assay's mechanism. In
this article, the essence and extensive use of immunoassay-based rapid strip test in terms of theory and
practical applications will be discussed. In addition, the components of the detection strip test and the
advantages of its use were reviewed with the consideration of various strategies to improve the
performance of LFIA, as well as the prospects for their development and improvement with the help of
expanding internet tools, big data analysis, and artificial intelligence.

Keywords: Rapid Strip Test Kit, Immunochromatography, Gold Nanoparticles, Antibody, Big Data
Analysis.
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