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Tém tit
Muc tiéu: Xac dinh mot sb thong ) ky thuat cua que thu sdc ky mién dich
phét hién nhanh Aflatoxin M1 (AFM1). Phwong phdp nghién ciru: Que thir sic
ky mién dich canh tranh phat hién nhanh AFM1. Céc thong sd t6i uru bao gom:
Nong d6 khang thé nhan dién bao phu 1én hat nano vang, dung dich dém nho 1én
que thi, tinh 6n dinh cia khang thé trén mang cong hop. Két qud: Nong do
khang thé toi wu 1a 5 pg/mL; dung dich dém nho 1én que thir dé ting gan két dic
hiéu 1a MES (50mM, pH 6,7). P9 6n dinh ciia khang thé trén mang cong hop 12 3
thang. St dung 5 que thir trén ciing 1 16 san xuat dé thir nghiém do 13p lai, quan
sat thdy 5/5 miu c6 do l1ap lai. Két ludn: Bang cich gin dinh hudéng khang thé
1én hat nano vang, t6i wu héa dung dich xir Iy mang cong hop, t6i vu dung dich
nho mau, di phét trién dugc que thir sic ky mién dich phét hién nhanh AFMI1.
Tir khéa: Que thir sic ky mién dich canh tranh; LFIA; Gién dinh hudng khiang
thé; Aflatoxin M 1; D0 nhay.
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for rapid detection of Aflatoxin M1. Optimal parameters include the
concentration of recognition antibody covering the gold nanoparticle, buffer
solution applied to the test strip, and stability of the antibody on the conjugate
membrane. Results: The optimal antibody concentration was 5 pg/mL; the buffer
solution dropped onto the test strip to increase specific binding was MES
(50mM, pH 6.7). The stability of the antibody on the conjugate membrane was 3
months. 5 test strips from the same production batch were used to test
repeatability, and 5/5 samples were observed to have repeatability. Conclusion:
By orienting the antibody onto the gold nanoparticle, optimizing the conjugate
membrane treatment solution, and optimizing the running buffer, we have

developed lateral flow immunoassay to quickly detect Aflatoxin M1.

Keywords: Lateral flow immunoassay; LFIA; Oriented immobilization;

Aflatoxin M1; Sensitivity.

PAT VAN PE

Aflatoxin M1 12 chit chuyén héa
cta Aflatoxin B1. Néu bd an thirc dn
nhiém Aflatoxin B1, ddc td nay s&
dugc hip thu nhanh chéng va chuyén
héa thanh AFM1 va bai tiét qua sita.
Co quan Nghién ctru Ung thu Qubc té
da phan loai AFM1 la tic nhan gay
ung thu nhém 1 [1]. Ty 1¢ nhiém
AFMI trong sita trén thé giéi da duoc
bdo cdo rong rai.

Mot sd phuong phdp phan tich dé
xdc dinh AFM1 bao gom: Sic ky long
hi¢u nang cao (high-performance liquid
chromatography - HPLC), xét nghiém
mién dich hép thu lién két véi enzyme
(enzyme-linked immunosorbent - ELISA).
Trong s6 cdc phuwong phdp xét nghiém
nhanh dé sang loc mirc d6 nhiém cua
chat can phén tich, xét nghiém sic ky
mién dich dong chay bén (lateral flow
immunoassay - LFIA) gan day da dugc
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str dung nhiéu dé phan tich doc té nAm
méc. Uu diém cua LFIA la thuc hién
nhanh chéng, don gian diac biét la
trong phan tich ngoai thuc dia.

Do tinh wu viét cua phuong phap
LFIA trong viéc xdc dinh AFM1 trong
stta nén hi¢n nay da cé mot s6 nhém
nghién ctru trén thé gidi thuc hién theo
phuong phdp nay. Tac gid Chun Wang
da st dung hat nano vang lam chi thi
mau; dinh dang nay c6 gidi han phat
hién 1a 50 pg/mL va thoi gian xét
nghiém la 30 phut [2]. Tai Viét Nam,
c6 1 cong trinh nghién ctiru bd kit phat
hién nhanh AFMI1 trong stta twoi cua
Vién Thu y, tic gia trén sir dung gin
khang thé 1én hat nano vang theo
phuong phdp hip thu vat ly. Han ché
ctia phuong phdp hap thu vat 1y 1a sir
dung nong do khang thé don dong cao,
khé bét cip khang nguyén vi vi tri bat
cap khang nguyén Fab nim vo hudng.



TAP CHI Y DUQC HQC QUAN SU SO 3 - 2024

Do vay, dé loai bo cdc han ché trén
ching t6i gin dinh hudéng khang thé
1én hat nano vang dé phat hién nhanh
AFMI1 trong stta. Nghién ctu cua
ching t61 la phuong phdp méi va la
cong trinh dau tién gan dinh hudng
khang thé 1én hat nano vang dé phat
hién AFM1 trong stta, v&i muc tiéu:
Xdc dinh mot s6 thong sé ky thudt dé
sdn xudt que thir sdc ky mién dich phdt
hién nhanh AFM 1.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. Poi twong, vat lidu, héa chit
thiét bi nghién ctu

* Doi twong nghién ciru: Que thi
sic ky mién dich canh tranh phét hién
nhanh AFM1.

Ming hat trén—

L
Vach chibng — =+ =
Vach phit hién —+ = . g

Ming mao dan -
Dong chay
Mang céng hop— . »

Mang hat mau

Am tinh

So dd cta LFIA canh tranh dugc thé
hién trong hinh 1. Co ché LFIA dua
trén sy canh tranh cda khing nguyén
AFM1 c6 trong mau thir nghiém véi
khang nguyén dugc trdi trén mang
nitrocellulose. V&1 sy c6 mat cua
khing nguyén AFMI1, phirc hop hat
vang-khdng thé sé& lién két v6i khing
nguyén cé trong mau va khong thé
phan Ung v6i khang nguyén trai trén
mang mao dan. Néu khong xuat hién
vach phat hién thi diy 12 mau duong
tinh. Trong truong hop khong c6
khing nguyén AFMI, phuc hgp hat
vang-khdng thé s& lién két v6i khing
nguyén ¢ ving thir nghiém. Su xuét
hién cua vach phét hién trong thoi gian
15 phit, danh gid day la phan Gng am
tinh [3].

. Hat nano vang

|
Je

w Hat vang - khing thé AFML
1f Khing thé khing chudt

. Khing nguyén AFM;

Dwrong tinh

Hinh 1. So d6 minh hoa que thir sic ky mién dich
canh tranh phét hién nhanh AFM1.
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* Vat liéu nghién ciru: Doc tb AFMI.

* Héa chdt: Khang thé don dong
khang AFM1 (A0925-01B; Biotrend;
USA); va khiang nguyén AFM1 (NB-
42-00267; Biotrend; USA). Khdng thé
IgG khdng chudt (M5899; Sigma;
Germany), Bovine Serum Albumin
(BSA); dém Borat; Tris buffered saline
(TBS); Phosphate buffered saline (PBS);
Tween 20; duong sucrose, lactose;
11-mercaptoundecanoic (11 MUA);
1-ethyl-3-(3-dimethylaminopropyl)
carbodiimide hydrochloride (EDC), N-
Hydroxysuccinimide (NHS) dugc mua
ter Sigma; Germany. Hat nano vang
20nm (ab269935) duoc mua tir abcam.

* Vat tw tiéu hao: Mang nitrocelullose
(FF120HP whatman; USA); mang
cong hop (Standard 17 whatman; USA);
mang hidt miu va mang hit trén (CF4
whatman; USA); tdm 16t plastic vinyl
(Whatman). TAt ca céc loai mang dugc
mua tir Whatman.

* Thiét bi nghién citu: Can k¥ thuat;
can phan tich CPA 324S; mdy Vortex
Delta Mixer; may Spin Down C1301B-
230V; méy rung, lic ELISA; mdy ly
tam; tu ém; 10 nung; bé rung si€u am;
mdy khudy co, mdy khudy ti;
micropipet cdc loai; mdy do pH; hé
thong in phun que thir CAMAG-
AUTOKUN; mdy hut am; mdy do
nanodrop; 10 lai phan tir; hé thong doc
khay vi thé; ta lanh sau -20°C; ta lanh
Heracus 4°C; mdy ly tam Solval...
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* Pham vi nghién citu: Ché tao que
thir sac ky mién dich phat hién nhanh
AFM1 quy md phong thi nghiém.

* Thoi gian va dia diém nghién ciru:
Thoi gian tién hanh nghién ciu tir
thang 01/2021 - 6/2023. Nghién cuu
duoc thuc hién tai Khoa V¢é sinh Quan
d6i, Hoc vién Quan y va thudc dé tai
cip Nha nuéc “Nghién ctru dic diém
nhiém doc t6 vi ndm trong mot sb thuc
phém tai Viét Nam va ché tao que thu
bén dinh lugng phét hién nhanh, dong
thoi mot sé doc té vi nAm”. Mi sb:
DTDL.CN-04/21.

2. Phwong phap nghién ciru

* Thiét ké nghién ciu: Cac thir
nghiém trong phong thi nghiém va két
qua xét nghi¢m chi phuc vu cho muc
tiéu nghién ciru cua dé tai.

* Noi dung nghién cuu:

- Téi wu héa gan dinh huéng khang
thé 1én hat nano vang:

Gan khdng thé 1én hat vang c6 thé
dua vao hap thu vat Iy va phan tng héa
hoc. Méc du phuong phép vat 1y 1a don
gian nhung c¢6 mot sd cdc han ché sau:
Str dung nong d6 khang thé don dong
cao, khang thé gan ngiu nhién 1én bé
mat hat vang nén khé bat cap khing
nguyén. Do dd, ching téi lya chon
phuong phdp gin dinh huéng khéng
thé nhdm muc dich ting d6 nhay cua
LFIA dé phat hién khing nguyén
AFM1. Cic thong sé quan trong la:
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Bién d6i bé mit héa hoc cua hat vang,
tao ra nhém chirc dé gén cong hoa tri;
t6i wu héa nong d6 khdng thé don dong
bao phu 1€n hat nano vang.

+ Bién d6i bé mit héa hoc cua hat
vang: Bién ddi bé mit héa hoc cua hat
nano vang la tao ra nhom chiic
cacboxyl dé gan cong héa tri. 11 MUA
thuong dugc st dung vi c6 nhém chirc
(-SH) va (-COOH) hoat dong & 2 dau.
Gdc thiol (-SH) ¢6 4i lyc manh véi bé
mat vang nén lién két véi bé mat vang,
trong khi nhém con lai (-COOH) cung
cAp gbc héa hoc dé hip thu khang thé.

+ Hoat h6a nhém chtrc cacboxyl cua
AuNP-MUA bing EDC va NHS: Sau
khi bién d6i bé mit héa hoc, EDC va
NHS s¢& hoat héa nhém chirc (-COOH)
& bé mit hat vang, va hinh thanh este.
Nhém amin bic mot trong khang thé sé
phan tng véi este, va lién két cong héa
tri duoc hinh thanh.

+ Tbi wu héa néng d6 khing thé
nhan dién: Gén khéng thé 1én hat nano
vang déng vai trd quan trong trong
taing do nhay cta que thtr. Pé dat dugc
muc tiéu nay can khao sit nong do
khang thé nhan dién trén hat nano vang.

Cudng d6 tin hiéu mau séc trén vach
kiém tra cia que thtr ty 1& thuan véi
ndng do khang thé bao phu trén bé mit
hat vang. Ddi LFIA
sandwich, phtt hop véi ndng do cao

nano vOi

ctia khang thé bao phu 1én hat vang vi

dé dang dé nhan biét khing nguyén
trong mau. Tuy nhién LFIA canh
tranh, mat do khang thé ting 1én trén
bé mat hat vang s& phan mg vdi nong
d6 cao cua khdng nguyén trong mau va
ngin can phan ung cia khang thé va
khang nguyén trén vach kiém tra. Diéu
nay c6 nghia 1a LOD cao hon dy kién.
Do d6, ching toi can t6i wu nong do
khang thé nhan dién bao phu Ién hat
nano vang dé tao ra cuong do tin hi¢u
mau cao & vach kiém tra khi thi
nghiém mau am tinh dong thoi phat
hién duoc LOD & nong do thap.

Luong khang thé don dong AFMI
duogc khéo sat 1a: 2,5 pg/mL; 5 pg/mL;
7,5 ug/mL; 10 pg/mL. Sau khi 0 khidng
thé & 30°C trong thoi gian 3 gio, hat
nano vang dugc ly tim dé loai bo
khang thé du. Hat vang gin khang thé
sau d6 dugc blocking bang BSA 2%
trong 1 gio.
mau chuian AFM1 dugc
chuan bi 1a 0 pg/L; 0,25 ug/L; 0,5
ug/L; 1 pg/L; 2 ug/L; 4 ug/L. Mbi
nong d6 duoc phan tich 5 1an trén que
thir d¢ xdc dinh LOD. Gi6i han phét
hién ctia que thir sic ky mién dich canh

Nong do

tranh dugc hiéu 13 ndng d6 thip nhat
cua khang nguyén ma vach thtr nghiém
hoan toan khong nhin thdy. Mdi thong
s6 ching t6i 1am lai 5 1an dé kiém tra
do 1ap lai cua thtr nghiém. Thém vao
d6, ching t6i xdc dinh nong do chat
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phan tich téi thiéu tao ra tin hiéu mau
sdc trén vach thir nghiém yéu hon déng
ké so véi mau am tinh.

Sau khi gan dinh huéng khing thé,
ching tdi trai khdng thé trén mang
cong hop va danh gid miu dat bang
cach stir dung mau am tinh va xéc dinh
LOD. D4nh gid mau dat: Luong khang
thé toi vu trén hat nano vang chinh 1a
mau c6 cudng do tin hiéu mau sdc trén
vach kiém tra 1a dam khi thir nghi¢m
mau 4m tinh va ndng d6 khang nguyén
thap nhat ma vach thir nghiém mat mau.

- Té6i vu héa tinh 6n dinh cia khang
thé trén mang cong hop:

Dung dich dém xt ly mang cdng
hop 12 yéu t6 quan trong ddi véi LFIA
vi cuong do ion trong dung dich dém
anh huong dén cau triic va kha ning
phan tng cta khang thé. Thém vao d6
néng do duong gitt dugc su on dinh
ciia khang thé. Dung dich dém xur ly
mang cong hop dugc chuan bi nhu sau:
Borat pH 7,2; 1% (v/v) Tween 20;
BSA 1%. Nong d6 duong duoc thir
nghiém la: 1% Lactose va 1% Sucrose,
5% Lactose va 5% Sucrose, va 10%
Lactose va 10% Sucrose. Mdi thong sb
ching t6i tién hanh trén 5 1an v6i mau
c¢6 chira khang nguyén AFM1 nong d6
5 ug/L dé kiém tra am tinh gia va do
13p lai, 5 1an v6i mau khong c6 khdng
nguyén dé kiém tra dwong tinh gia.
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Do 6n dinh cua que thtr dugc xdac
dinh bang cdch bao quan que thir &
25°C trong khoang thoi gian khéc
nhau. Sau d6 quan sét sy thay doi mau
sic vao ¢ thoi gian 30 ngay, 60 ngay,
90 ngay [4]. Chiic ning ciia khang thé
dugc danh gid sau thoi gian bdo quaén,
béng cdch kiém tra cuong dd tin hi¢u
mau sic trén vach kiém tra khi tht
nghiém trén mau am tinh va trong cling
mot ndong d6 0,25 pg/kg cia mau
duong tinh. M&i thong sd ching toi
1am lai 5 1an dé kiém tra do 1ap lai cua
thir nghiém.

- T6i wu héa dung dich dém nho 1én
que thu:

B6 dém pha loang khing nguyén la
thanh phan quan trong dé Iam ting gan
két dic hiéu gita khang nguyén va
khang thé. Mot sd loai dung dich dém,
néng do mudi, chét hoat dong bé mit,
protein thuong duoc téi wu & trong
dung dich dém nhé mau. pH cua dung
dich dém c6 tic dong dang ké dén gan
khing nguyén-khang thé va thong
thudng pH phtt hop nam trong khoang
6,5 - 8,4. Ching t6i lya chon dung dich
dém Tris (70mM, pH 6,6); Tris (70mM,
pH 6,8); Tris (70mM, pH 7,0); MES
(50mM, pH 6,5); MES (50mM, pH 6,7);
MES (50mM, pH 6,9) dé thir nghiém.
Thém vao d6, BSA 0,5% (w/v) dugc
sir dung nhu 1 chat chin dé giam gin
két khong dic hiéu giita khang thé va



TAP CHI Y DUQC HQC QUAN SU SO 3 - 2024

mang. 0,5 % (v/v) Tween 20 la chdt dd mau trén vach kiém tra 12 ddm nhét
hoat dong bé mit dé loai bo gin két trong cing mot néng do 0,25 ug/kg
khong dac hiu do twong tdc ky nudc.  coa miu duong tinh. Mdi thong s

Lua chon dung dich dém tdi uu: ching t6i lam lai 5 lan dé kiém tra do
Dung dich nhé vao que thr ¢c6 cuong lap lai cua thir nghiém.

KET QUA NGHIEN CUU
1. T6i wu héa gin khang thé 1én hat nano vang theo phwong phap cong
hoa tri
Téng cong c6 4 nong d6 khang thé gan 1én hat vang da duogc trai 1én mang cong
hop va dung thanh que thir & danh gid nong do khang thé t6i vu gan 1én hat vang.

* T6i uu héa n(;ng do khdng thé nhén dién:

25 5 7.5 10pzL

(b) Que thir véi vach dbi ching ¢ trén va
vach thur nghiém & dudi. Néng do mau
chuan AFM1 1a 0 ug/L; 0,25 pg/L;
0,5 ug/L; 1 pg/mL; 2 ug/L; 4 ng/L.
Hinh 2. Hinh anh que thir vé ndng do ctia hat vang-khdng thé: 2,5 pg/mL;

5 ug/mL; 7,5 pg/mL; 10 ug/mlL.

(a) Cuong d6 mau ¢ vung thtr nghiém
phu thudc vao ndng d6 khang thé gin
trén hat vang.

Két qua thir nghiém trén que thir cho thay khi ting ndng d6 khang thé bao phu
1én hat vang thi tao ra cuong do mau trén vach thir nghiém va vach ddi ching la
dam hon. Nong d6 khang thé nho nhat ma nhin rd vach phat hién va vach déi
chtg 12 5 ug/mL. Do d6, ching toi Iya chon ndng d6 khang thé bao phu 1én hat
vang la 5 pg/mL.
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Ching t6i lya chon ndng do khang thé bao phu 1én hat nano vang 12 5 pg/mL
dé kiém tra gidi han phat hién cua que thir. Nong d6 khang nguyén AFM1 duoc
phan tich trong hinh 2b. Két qua nghién ctru cho thdy cuong do vach thir nghiém
giam khi nong d6 khang nguyén ting. O nong d6 mau chuan cia AFMI1 1a
0,25 pg/L tao ra sy khac biét 1o rét vé cuong do mau cua vach thu nghiém gitra
mau duong tinh va miu tring. O ndng d6 khang nguyén 2 ug/L 1a nong d6 thap
nhat ma vach thir nghiém hoan toan khong nhin thdy. Vay gidi han phat hién cta
que thu trong nghién ctru cua chung t61 1a 2 pug/L.

2. T6i uu héa chit 6n dinh hat vang-khang thé trén mang cong hop

Bang 1. Két qua 6n dinh hat vang-khdng thé trén mang cong hop.

1% (v/v) Tween 20; BSA
1% ; 1% Lactose va 1%
Sucrose; (n =5)

1% (v/v) Tween 20; BSA
1% ; 5% Lactose va 5%
Sucrose; (n =5)

1% (v/v) Tween 20; BSA
1% 3; 10% Lactose va 10%
Sucrose; (n =5)

Thoi Am Duwong S6 Cuong Am Duwong S6 Cudng Am Duong S6 Cuong
gian tinh tinh miu ddmau tinh tinh miu ddomau tinh tinh miu do mau
(ngay) gia  gia dat trén gia gia dat trén  gia gia dat  trén
(%) (%) vach (%) (%) vach (%) (%) vach
phat phat phat
hién hién hién
30 0/5 0/5 10/10 ++ 0/5 05 10/10  ++ 0/5 05 10/10  ++
60 0/5 0/5 10/10 + 0/5 05 10/10 ++ 0/5 05  10/10  ++
90 0/5 0/5 10/10 + 0/5 0/5 10/10 + 0/5 05  10/10  ++
(“++7: Cuwong do mau do dam. “+”: Cuwong do mau nhat. “-”: Khong mau)

Pénh gid d6 6n dinh cia khing thé
trén mang cong hop dugc thé hién &
bang 1. Nong do khang thé don dong
AFM1 bao phu trén hat nano vang la
S pg/mL va ching t6i thu nghiém
trong 5 mau chuan c6 néng do 5 pug/L
va thir nghiém trén 5 mau Am tinh.

Cuong do tin hiéu mau trén vach
thir nghiém 13 khong thay dbi sau 3
thang bao quan so v6i 1 thang, khi st
dung nong d6 duong 10% Lactose,
10% Sucrose dé xir Iy mang cong hop.
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Hon nita, khong c6 két qua duong tinh
gia va am tinh gia dugc phat hién. Viéc
sir dung ndng d6 duong cao cho thiy
tdc dung bao vé khdng thé va duy tri
tinh toan ven cua khang thé hon so véi
nong do dudng thap. Khi sir dung nong
do duong 1% Lactose va 1% Sucrose
va 5% Lactose, 5% Sucrose tin hiéu
mau & vach kiém tra 12 nhat di khi bao
quan. Do dé, chiing t6i su dung duong
10% Lactose, 10% Sucrose trong dung
dich dém dé 6n dinh khang thé.
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Lactose 1% + Sucrose 1% Lactose 5 % + Sucrose % | 504000 10% + Sucrose 10%

1 th.‘:ipg 3 thjéng.

1thang 3 than

1thang 3 thang

F

I -
|

a b
Hinh 3. Két qua quan sét bang mat cta que thir
& cdc thoi diém 1 thang, 2 thang, 3 thang.

Khi str dung néng do dudng 1% Lactose, 1% Sucrose (a), 5% Lactose, 5%
Sucrose (b) sau khi bdo quan 3 thang tin hi€¢u mau trén vach kiém tra gidm so voi
1 thang khi thir nghiém ndng do khdng nguyén 0,25 pg/L. Tréi lai, cwong d6 mau
trén vach phat hién 12 khéng thay d6i khi xir Iy mang cong hop bang 10%
Lactose, 10% Sucrose. Diéu nay chi ra ring c¢6 sy on dinh cia hat vang-khdng
thé trén mang cong hop trong thoi gian 3 thang.

3. Téi wu héa dung dich dém nhé 1én que thir

T

Tris 70mM  Tris 70mM  Tris 70mM MES 50mM MES 50mM MES 50mM
pH 6.6 pH 6.8 pH 7.0 pH65  pHB.7 pH 6.9

Hinh 4. Két qua thir nghiém trén mau 4m tinh
khi stir dung 6 loai dung dich dém nho 1&€n que thu.
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Ching ti lya chon nong do khang
thé don dong khang AFM1 1a 5 pg/mL
dé trai trén mang cong hop va dung
thanh que thir. C4c mau am tinh duoc
thir nghiém bang 6 loai dung dich dém
khdc nhau. Hinh 3 cho thdy khi st
dung dung dich dém la MES (50mM,
pH 6,7) thi tin hiéu mau sac trén vach
kiém tra 12 dam nhit. Dém MES
(50mM, pH 6,9) c6 tin hi¢u mau dam
thor 2, theo sau la dém MES (50mM,
pH 6,5).

Két qua nghién ciru chi ra rang dung
dich d¢ém MES (50mM, pH 6,7) lam
tang tin hiéu mau sic cua que thir vi
lam ting hang s6 cin bang cia phan
ung tr d6 lam tdng phic hgp khiang
nguyén-khdng thé trén vach kiém tra.

BAN LUAN

1. T6i wu héa nong d¢ khang thé
nhén dién

Gan khdng thé 1én hat nano vang la
budc quan trong nhét trong san xuét
que thir sic ky mién dich canh tranh.
C6 nhiéu phuong phép gin khéng thé
lén hat nano vang nhung phuong phép
gin cong héa tri c6 nhiéu wu diém
riéng va c6 nhiéu nghién ciru trén thé
gidi da su dung phuong phap nay [5].
Phuong phdp ching t6i su dung la
phuong phap cong hda tri da duoc
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nhiéu nghién cuu trude lya chon do st
dung mot lugng nhoé khing thé don
dong va dé& bat cip khang nguyén.

Khéing thé don dong gin trén hat
nano vang c6 vai trd bat gitr khdng
nguyén AFM1 trong miu. Dé lya chon
luong khdng thé chirc héa 1én hat vang
thich hop, ching tdi khao sit 6 ndng
do: 2,5 pg/mL; 5 pg/mL; 7,5 pg/mL;
10 pg/mL; 12,5 pg/mL; 15 pg/mL. 6
nong d6 khang thé dugc sir dung dé
san xuat que thir dé phan tich AFMI.
Két qua nghién ciru ciia chiing tdi cho
thdy néu sb phan tir khang thé bao phu
trén bé mat hat vang 1a it s& lam giam
4i luc cua khang nguyén va khing thé
va lam tin hiéu mau yéu. Két qua cua
ching t6i cho thdy ndng d¢ khang thé
thdp nhit dam bao phat hién khing
nguyén & noéng do thap trong khi van
gilt dwoc mau sic cua vach chimg 1a
S pug/mL.

Nhuge diém caa LFIA canh tranh 1a
gidi han phét hién cao va cuong do tin
hiéu mau sic 1a thip trong ving thir
nghiém, diéu nay gdy khé khin hon
trong doc két qua xét nghiém. Dé cung
cép tin hiéu mau cao hon, can tang
nong d6 khang thé nhan dién bao phu
1én hat vang. Tuy nhién, néu ting nong
d6 khang thé s& lién quan dén ting gidi
han phat hi¢n.
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Thir nghiém LOD véi ndéng do
khang nguyén la 0 pg/L; 0,25 pg/L;
0,5 pg/l; 1 pg/l; 2 ng/L; 4 pg/l,
ching tdi nhan thiy khi nong d6 khang
thé bao phu 1én hat vang 1a 7,5 pg/mL
va nong do khang nguyén 1a 4 ug/L thi
vach thir nghiém hoan toan mat mau.
Do d6, ching to6i nhan thiy ring
LOD = 4 pg/kg thi khdong dip ung
yéu cdu phan tich AFMI1, va can tdi
wu hon vé khang thé bao phu trén hat
nano vang.

Khi thir nghiém ndéng d6 khang thé
gin 1én hat nano vang 1a 5 pg/mL
ching t6i nhan thiy riang nong do
khang nguyén 0,25 pg/L 1a nong do
chat phan tich tdi thiéu tao ra vach thir
nghiém yéu hon déng ké so v6i mau
am tinh. Thém vao d6 ndng do khang
nguyén thap nhat ma vach thir nghiém
mat mau 13 2 ug/L. Vi vdy, ching toi
Iya chon néng do khéng thé tdi wu bao
phi 1én hat nano vang 1a 5 ug/mL. Bé
kiém tra d6 1ap lai cta que thir, ching
toi st dung 5 que thu trong 1 16 san
xudt dé thtr nghiém LOD = 2 pg/L va
quan sét 5/5 mau c6 do lip lai. Tir tinh
nhat quan ctia két qua, ching toi c¢6 thé
nhan dinh réng cac xét nghiém c6 dac
diém gidng nhau va c6 thé phat hién
dugc doc to AFML.

béi voi gi61 han phét hién cua bo
kit, thir nghiém cho thiy giéi han phat

hién 1a 2 pg/L. Ching t6i thir nghiém
trén dung dich khing nguyén chuan
pha trong dung dich dém. Gidi han
phét hién bo kit cua chiing t6i 1a cao
hon nhiéu so véi tic gia Chun Wang
[6] va cao hon mot chut so voi LOD
cia tic gia [7]. Néu so sanh phuong
phdp phat hién doc t& AFMI véi cic
nghién ctru khdc trén thé gi6i thi giéi
han phat hién 12 2 ug/L chua phai 1a tot
nhit. Vi vay, ching t6i s& tiép tuc
nghién cru va hy vong ring cé thé
phat trién thanh cong bd kiy c6 cdc uu
diém t6t hon trong tuong lai.

2. Téi wu héa chat 6n dinh hat
vang-khang thé trén mang cong hop

Pé x4c dinh anh huong cta duong
ddi v&i tinh toan ven va 6n dinh cua
khang thé ching t6i da thir nghiém
duong Lactose va Sucrose & 3 nong do
khac nhau (1%; 5% va 10%). Sau khi
trai khang thé 1én mang cong hop,
mang duoc bdo quan ¢ 25°C trong tdi
kin c¢6 dung silicagel. Két qua cho thay
duong Lactose 10% va Sucrose 10%
cai thién dang ké d6 6n dinh ctia khdng
thé so v6i mau c6 ndng do duong thip.
Puong sucrose, lactose bao quan cau
triic ty nhién cua khang thé khi siy kho
vi gbc hydroxyl cta phan tir duong sé
thay thé nuéc xung quanh khing thé
[8]. Thém vao d6, khi mang cong hop
duoc séy kho va sy c6 mat cua duong,
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cdc phan t&r duong tao thanh mot 16p
bao quanh khang thé do d6 gir duoc
tinh toan ven va céu tric sinh hoc cia
protein [9]. Hon nita, lam kh6 mang
cong hop la can thiét dé dat dugc do on
dinh cua khang thé, vi dd 4m cao tao
diéu kién thuan lgi cho phan huy héa
hoc va vat ly cua protein.

3. T6i wu héa dung dich dém nhé
l1én que thir

Trong khi thu nghiém trén que thur,
ching t6i nhan thiy rang khi sir dung
dung dich nhé vao que thir khiac nhau
thi cuong do tin hiéu trén vach kiém
tra 1a khac nhau. Dé ting cuong do tin
hiéu mau, dung dich dém pha loang
khang nguyén di duoc t6i wu héa.

Két qua toi uu cua dung dich dém
trong nghién ctu cua ching to61 la
MES 50mM, pH 6,7; BSA 0,5%;
Tween 20 0,5%. Nghién ctru hién tai
da tim ra dung dich pha lodng mau phu
hop va lam ting phan tng khédng
nguyén-khang thé, tir d6 ting do nhay
cua que thir.

Gan dinh hudng khdng thé 1én hat
nano vang da dugc chung minh Ia ting
d6 nhay cua que thir sic ky mién dich
[10]. Médc du LFIA da dugc st dung
rong rai, nhung hau hét gin khang thé
1én hat vang sir dung phuong phdp gan
ngiu nhién thay vi gan dinh hudng.
Téc gia Kang JH dd ching minh gén
¢d dinh va dinh hudng khang thé cé
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thé 1am ting hiéu qua bat cip khdng
nguyén 1én gap 2 1an so véi gin ngau
nhién [11]. Thém vao d6, tic gia
Yiseul Ryu da chung minh khi str dung
phuong phdp hap thy vat ly dé gan
khang thé, s6 phan tir khdng thé don
dong sé& tang gp 3 lan gin dinh hudng
[12]. Trong nghién clru nay, ching toi
d3 chirmg minh gin cb dinh va dinh
huéng khang thé 1én hat nano vang
cung cap duoc nhiéu vi tri Fab dé lién
két v6i khang nguyén hon. Thém vao
d6, s6 phan tir khdng thé don dong khi
gan dinh hudng chi bang % so véi gan
ngau nhién.

KET LUAN

Trong nghién ctru nay, ching toi
phat trién que thir sic ky mién dich
dong chay bén dé phat hién nhanh
AFMI1. Két qua cho thdy, nong do
khang thé t6i uu hap thu Ién hat nano
vang la 5 pg/mL. Khi xtr ly mang cong
hop bang dung dich dém chira: Borat
pH 7.,2; 1% (v/v) Tween 20; BSA 1%;
10% Lactose va 10% Sucrose thi thoi
gian 6n dinh cta khdng thé 12 3 thdng
khi bao quan ¢ 25°C. Dung dich dém
nhd miu dé ting cudng phan Ung
khiang nguyén-khang thé 1a MES
(50mM, pH 6,7). Tir viéc tdi uu héa
cic thong sd xét nghiém, ching toi
budc dau cé thé phat trién dugc que
thtr séc ky mién dich phat hién nhanh
AFM1.
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