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QUAN LY - TRAO POI NGHIEP VU

DINH HUGNG NHIEM ALY CONGTAC
KIEM TRA VA GIAM SAT CHAT LU'ONG NAM 2022

Nam 2021 la nam ma dich bénh Covid-19 anh hudng
nang né nhit t6i moi mat cua doi séng kinh té - x& hoi.
Mac du vay, Hé théng kiém nghiém trén ca nudc van
hoan thanh xut sic nhiém vu duoc giao, tich cuc huong
(g cac phong trio thi dua, két qua da nhan dugc nhiéu
thanh tich dang khich 18, cy thé:

H¢ thong kiém nghiém Nha nuéc di bam sit chi
tiéu ké hoach duogc giao, khéc phuc kho khan, hop tac
v6i cac phong kiém nghiém ciia cac doanh nghiép, su
phdi hop chit ché giita Hé thong kiém nghiém - Quan ly
duoc - Thanh tra dwoc nhdm ting cudng cong tac kiém
tra giam sat chét luong thube. Nho vay, chét lugong thube
trén thi trudng van on dinh va duge kiém soat tot, ty 1€
thudc khong dat chit luong van duy tri & muc thp (0,92
%), ty 1& thude gia thap so véi cac nude trong khu vuc
(0,06%, khong tinh dugc liéu bi nham 1an).

Hoi dong thi dua ciia Hé thong kiém nghiém da dé
nghi Vién truong Vién Kiém nghiém thudc Trung wong
tang glay khen cho 04 tap thé va 28 ca nhan da co thanh
tich xut sic trong cong tac kiém tra, giam sat va dam
bao chét lugng thudc nam 2021. Vién Kiém nghiém
thudc TP. H6 Chi Minh duoc d& nghi ting Co thi dua
cia Chinh pha. Cac don vi gdm Vién Kiém nghiém
thuéc Trung wong, TTKN Binh Phudc, TTKN Ha
Giang, TTKN ik Lak, TTKN Tay Ninh va TTKN Yén
Bai dugc dé nghi tang Co thi duacia BoY té.

Vé ning lyc caa Hé théng kiém nghiém: Dén nay
toan hé thong da c6 21 don vi dat tiéu chuan GLP va 57
don vi dat tiéu chuan ISO/IEC-17025.

Hoi thao tong két cong tac kiém tra, giam sat chat lugng
thudc ndm 2021 tai Ha Noi vao ngay 25 thang 3 nim 2022
da nhét tri d ra dinh hudng cong tac va cac nhiém vu trong
tam cho Hé thong kiém nghiém nam 2022.

Theo d6, Hé thong kiém nghiém can phai phat huy
nhitng thanh tich da dat duoc trong nam 2021, phin dau
vugt qua nhiing ton tai va thach thirc dé thuc hién tdt
nhiém vu kiém tra, giam sat chét luong thude phuc vu
cong tac bao vé€, cham soc va nang cao suc khoé¢ nhan
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PGS.TS. POAN CAO SON

Vién truwong Vién Kiém nghiém thuéc Trung wong

dan trong tinh hinh méi va huong tng chuong trinh van
dong nguoi Viét Nam uu tién dung thudc Viét Nam cua
Bo truéng BOY té, trong tinh hinh dich bénh dang dién
bién phirc tap. Hé thong kiém nghiém Nha nudc va cac
doanh nghiép can trién khai cac nhiém vu trong tdm sau:
1. Pinh hudéng cong tac

- Tiép tuc thuc hién t6t cong tac kiém tra giam sat
chat luong thudc, my pham trén dia ban ca nudc nhim
dam bao thude dén tay nguoi dung co chit luong, hi¢u
lyc va an toan. Can ting cu’ong klem tra chat lu’(rng
nguyén lidu dau vao ciing nhu 1dy mau thanh pham cubi
nguén. Dua trén sb liéu bao céo cua cac don vi, Vién
Kiém nghiém thudc Trung wong da téng hop danh muc
cac hoat chat thuong ¢6 vi pham chét lugng trong nam
2020, 2021 dé cac don vi trong Hé thong Kiém nghiém
¢6 dinh huéng xay dung ké hoach 1dy mau.

- X4y dung va trién khai Dy 4n dau tu ning cao ning
Iuc cua Hé théng Kiém nghiém thube theo “Ké hoach
trién khai thyuc hién Chwong trinh phat trién cong nghiép
duoc, dugce liéu san xudt trong nudc dén nam 2030, tAm
nhin dén nim 2045 theo Quyét dinh s6 376/QD-TTg
ngay 17 thang 3 nam 2021 cta Thu tuéng Chinh phu”.

- Tiép tuc duy tri quan Iy phong thi nghiém theo tiéu
chuan ISO/IEC-17025 va GLP dbi véi cac don vi da
dat cac tiéu chuan nay. Tiép tuc xy dung va cai tao cac
Trung tam Kiém nghiém con lai dé cac Trung tdm nay
dat tiéu chuan ISO/IEC-17025 va GLP.

- Tang cuong thiét 1ap chét chuan, chat ddi chiéu dé
mo rong danh muc hoat chét duoc kiém soat cht luong,
dic biét 1a cac thude diéu tri Covid-19.

2. Nhiém vu trong tam
2.1. Poi véi Vign Kiém nghiém thubc Trung wong
va Vién Kiém nghiém thuéc Tp Hé chi Minh

- Vién Kiém nghiém thuéc Trung wong lam dau
mdi phdi hop véi cac Vu/Cuc lién quan xdy dung va
trién khai Dy 4n dau tu nang cao nang luc cuia Hé thong
kiém nghiém thudc theo “Ké hoach trién khai thuc hién



Chuong trinh phat trién cong nghiép duoc, dugc lidu san
xudt trong nude dén nam 2030, tim nhin dén nim 2045
theo Quyét dinh s6 376/QD-TTg ngay 17 thang 3 nam
2021 cda Tha tuéng Chinh phu”.

- Cung ¢b va ning cép Trung tim danh gia tuong
duong sinh hoc ¢ 2 Vién theo theo chuan muc Quoc té
va Khu vue.

- T churc cac 16p dao tao, tap huén ky thuat kiém
nghiém thudéc — my pham va quan 1y phong thi nghiém.

- Tang cudng thiét 1ap chat chuan, chéat dbi chiéu
va duoc liéu chuén dé phuc vu cong tac kiém nghiém,
nham tang ty 1¢ kiém tra chat lugng toan bo doi vdi cac
hoat chat, ché pham luu hanh trén thi truong.

2.2. Déi véi cdc Trung tim kiém nghiém

- Phéi hop véi Vién Kiém nghiém thudc Trung uong
trong xay dung va trién khai Dy 4n dau tu nang cao nang
luc cua H¢ thong kiém nghiém thudc theo “Ké hoach
trién khai thuc hi¢n Chuong trinh phat trién cong nghiép
duoc, dugce liéu san xudt trong nudc dén nam 2030, tam
nhin dén nam 2045 theo Quyét dinh s6 376/QD-TTg
ngay 17 thang 3 nam 2021 cta Thu tuéng Chinh pha”.

- Xy dyng va thyc hién ké hoach ldy mAu theo dinh
hudng va chi dao chuyén mon cua Vién Kiém nghiém
thuéc Trung uong, chi trong lidy mau thudc diéu tri
Covid-19.

- Cuing c¢6 viée thyc hién ché do bao cao: bao céo kip
thoi tinh hinh chét luwong thude, cac mau khong dat chét
luong vé Cuc Quan Iy Dugc, S6 'Y té va hai Vién dé
¢6 hudng giai quyét va xir Iy7; bao céo dinh ky hang nim
vé hoat dong cia don vi va tinh hinh chét luong thudc
& dia phuong cho Vién Kiém nghiém thudc Trung uong
dé tong hop béo cao BO Y té va xay dung dinh hudng ké
hoach léy mau theo biéu mau da gui cho cac don vi, thoi
gian chét sb liéu 1a 30/11 hang nim, thoi gian ndp bao
cdo la trude 20/12 hang nam.

2.3. Péi véi cdc co s6 sin xudt, kinh doanh

- Ra soat, cap nhat cac tiéu chuén chét luong thudc
cho phu hop véi Duoc dién Viét Nam V va phién ban
méi cac Dugc dién hién hanh.

- Chu trong kiém tra chat lugng nguyén lidu, thanh
phim cac thube c6 thong bao vé nguy co cin kiém soat
céc tiéu chi ngoai Dugc dién (nhu tap nitrosamin, ...).

- Can thyc hién nghiém thc viéc kiém tra chat luwong
nguyén licu dau vao, dic biét 1a cac duoc liéu dé tranh
su dung duoc li¢u nham 1an va gia mao.

- Tiép tuc theo ddi dd 6n dinh cua san phém trong
qua trinh luu hanh nhim han ché sy bién ddi chat luong
khi luu thong trén thi truong.

NGHIEN CUU KHOA HQC

XAY DUNG QUY TR]NH XAC PINH GIGI HAN TAP CHAT
LIEN QUAN TAP A CUA FENOFIBRAT [(4-CLOROPHENYL)
(4-HYDROXYPHENYL)METHANON] BANG PHUONG PHAP HPLC

NGUYEN THI HONG, VU HA KHUE, NGUYEN THI LIEN™

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Tap chat lién quan, RP-HPLC, (4-clophenyl)(4-hydrophenyl)methanon

1. Pit van dé

Fenofibrat 1a mot dan chit cua acid fibric, c6 tac
dung ha lipid mau (gom cholesterol va triglycerid),
ngoai ra con cd tac dung lam giam acid uric mau do
lam tang ddo thai acid uric qua nudc tiéu. Thude dugce
chi dinh sir dung trong diéu tri ting lipid mau, bao gom
ca bénh nhan bi ting huyét ap hay bi tiéu duong c6 kém
tang lipid mau [1]. Day 1a nhiing bénh man tinh c6 thoi

gian st dung kéo dai, vi vay viéc kiém soat chat lugng
thube, dic biét 1a kiém soat cac tap chét rat quan trong
nham han ché cac doc tinh do cac tap chét gay ra. Tap
A cua fenofibrat, [(4-chlorophenyl)(4-hydroxyphenyl)
methanon], 1a san phdm trung gian ciia qué trinh tong
hop fenofibrat.

Dé kiém soat chit luong ciia nguyén lidu ciing nhu
céc ché phém chtra hoat chét fenofibrat, bén canh chit
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chuén fenofibrat, Duoc dién Anh, Duge dién Viét Nam,
Duoc dién My, Duoc dién Chau Au qui dinh st dung
cac chat chuan tap cua fenofibrat, trong dé co tap A cta
fenofibrat dé danh gia sy pht hop cia hé thong sic ky
va lam chat dbi chiéu dé dinh lugng tap A cua fenofibrat
trong nguyén liéu va thanh pham thudc.

Nham gop phan nang cao ning luc kiém tra, giam sat
chét luong thude phuc vu cham sdc suc khde cong dong,
nhom nghién ctru da tién hanh xay dung va tham dinh
qui trinh x4c dinh tap chat lién quan (4-chlorophenyl)
(4-hydroxyphenyl)methanon (tap A cua fenofibrat)
phuong phap sic ky 16ng hiéu niang cao (HPLC).

2. Thye nghiém

2.1. Thiét bj, dung cu, héa chit, chit chudn va doi
twong nghién ciru
2.1.1. Thiét bi, dung cu

Céc thiét bi, dung cu da dugc hi¢u chuén theo quy
dinh cua ISO/IEC 17025 va GLP: May sic ky 1ong hiéu
nang cao Shimadzu; c¢ft phan tich: C18 (100 x 4,6 mm;
3,5 um); can phan tich Mettler MS105; can phan tich
Mettler XPE26; May do pH Metrohm; céc thiét bi, dung
cu khac: may lac siéu am, céc dung cu thuy tinh chinh
xac class A.

2.1.2. Héa chat, chat chudn

Methanol, acetonitril, acid phosphoric: dat tiéu
chuan HPLC va PA.

7(4—ch1orophenyl)(4—methoxyphenyl)methanon: la san
pham trung gian cta qua trinh tong hop tap A ctia fenofibrat,
duoc tong hop tir anisol va p- clorobenzoyl clorid.

Chat chuén:

+ Fenofibrat releated compound A USPRS lot:
FOF021, ham lugng 100 %

+ Fenofibrat releated compound B USPRS lot:
FOF022, ham lugng 100 %

2.1.3. Péi twong nghién ciiu
(4-chlorophenyl)(4-hydroxyphenyl)methanon (tap A
cta fenofbrat), dugc tong hop va tinh ché tir hop chat
anisol.
2.2. Phwong phdp nghién ciru
2.2.1. Piéu kién sdc ky
Dua trén cac tai liéu tham khao Duoc dién Anh
2020, Duge dién Chau Au 9.2, Dugc dién Viét Nam

V, Dugc dién My 41, COA chuin tap A cua fenofibrat
(Mikromol) [7] va cac trang thiét bi ¢ san, chung t6i da
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tién hanh khao sat thanh phan pha dong, ty 18 pha dong,
cot sac ky, khao ‘sét buc’yc’sc')ng... nhom nghién ctru da
lya chon duoc dicu kién sac ky nhu sau:

- Cot: C18 (100 x 4,6 mm; 3,5 pum);

- Detector: UV, dat ¢ budc song 210 nm;

- Tbc @6 dong: 1,0 ml/phut.

- Thé tich tiém: 10 pl.

- Thoi gian chay: 5 1an thoi gian luu cua pic tap A
cua fenofibrat.

- Pha dong: Nudc duoc diéu chinh pH 2,5 véi acid
phosphoric loang - acetonitril (55 : 45)

- Dung méi pha mau: Methanol

2.2.2. Phuong phap xur Iy mau

- Mdu tring: Methanol

- Dung dich thir: Dung dich tap chat A cua fenofibrat
0,5 mg/ml trong methanol.

- Dung dich chuan: Dung dich tap chéit A chuén cua
fenofibrat 0,5 mg/ml trong methanol.

- Dung dich tap chat B ciia fenofibrat: Dung dich tap
chat B chuan cua fenofibrat 0,05 mg/ml trong methanol

- Dung dich (4-clophenyl-4-methoxyphenyl)
methanon: Dung dich (4-clophenyl-4-methoxyphenyl)
methanon 0,05 mg/ml trong methanol

- Dung dich Spike: Can chinh xac khoang 25 mg
nguyén liéu tap chit A cua fenofibrat vao binh dinh
mirc 50 ml; thém 5,0 ml mdi dung dich tap chéat B cua
fenofibrat va dung dich (4-clophenyl-4-methoxyphenyl)
methanon, hoa tan va pha loang v6i methanol vira du
dén vach.

- Dung dich d@éi chiéu: Hat chinh xac 1,0 ml dung
dich thu, pha loang thanh 100,0 ml v6i methanol.

- Dung dich kiém tra hé thong: Can chinh xac khoang
1 mg chuan tap chat B cta fenofibrat va 1 mg chuan tap
chat A cua fenofibrat, hoa tan va pha loang thanh 20,0 ml
v61i methanol.

* Cdc dung dich phédn huy danh gia do dac hiéu:

- Phdn hiy béi tia UV: Dung dich tap chit A cua
fenofibrat 0,5 mg/ml trong methanol, dem phan huy
duéi anh sang UV trong 24 gio.

- Phén hiyy béi nhiét dp: Dung dich tap chit A cua
fenofibrat 0,5 mg/ml trong methanol, dun cach thuy ¢ 80
°C trong 120 phut.

- Phdn ity trong méi truong kiém: Can chinh xac
khoang 25 mg nguyén liéu tap chat A cua fenofibrat, hoa
tan va pha loang trong methanol thanh 50 ml, thém vao
1 ml NaOH 0,1 N, dé trong 60 phit.



- Phdn huy trong moi truong acid: Can chinh xéc
khoang 25 mg nguyén liéu tap chét A ctia fenofibrat, hoa
tan va pha loang trong methanol thanh 50 ml, thém vao
1ml HCI 0,1N, dé trong 60 phut.

- Phan huy boi tac nhdn oxy hoa: Can chinh xac
khoang 25 mg nguyén lidu tap chit A ciia fenofibrat, hoa
tan va pha loang trong methanol thanh 50 ml, thém vao
Iml H,0, 3 %, dé trong 60 pht.

Kiém tra tinh thich hop ciia hé thong: Tién hanh
sic ky v6i Dung dich kiém tra hé thong, thi ty rira giai
cua hai pic lan luot 1a tap A cua fenofibrat, tap B cua
fenofibrat; hé s6 phan giai gita hai pic khong dugc nho
hon 3,0.

Tiém 10 pl cac dung dich chuén, dung dich tht, dung
dich dbi chiéu, dung dich tap B cua fenofibrat, dung
dich (4-clophenyl-4-methoxyphenyl)methanon, dung
dich kiém tra hé thong, dung dich Spike va cac dung
dich phan huy vao hé théng sic ky. Ghi lai sic ky do va
dap ting cua pic chinh trong cac dung dich trén.

Do (4-clophenyl-4-hydroxyphenyl)methanon (tap A
ctia fenofibrat), dwoc tong hop va tinh ché tir hop chat
anisol va 4-clorobenzoyl clorid, v6i san phdm trung
gian la (4-clophenyl-4-methoxyphenyl)methanon, nén
(4-clophenyl-4-methoxyphenyl)methanon dugc thém
vao trong dung dich Spike dé danh gia kha nang tach cac
pic tap ra khoi pic chinh ctia h¢ théng. Do (4-clophenyl-
4-hydroxyphenyl)methanon (tap A cua fenofibrat) co
gbc OH phenol, 1a nhom chire rat dé bi tac dong cua cac
yéu 6 moi truong bén ngoai: anh sdng, nhi¢t d9, cac tac
nhan oxy hoa, acid hay base, do d6 chiing t6i tién hanh
danh gia do didc hiéu trong cac diéu kién phan huy khic
nghiét.

2.2.3. Gioi han tap chat

- Trén SKD thu dugc tir dung dich thir, dién tich cta
bat ky pic phu nio, ngoai pic chinh, khéng dwoc 16n hon
dién tich pic chinh trong dung dich d6i chiéu (1,0 %).

- Téng dién tich ciia cac pic phu, ngoai pic chinh,
khong dugc 16n hon 2 1an dién tich pic chinh trong dung
dich dbi chiéu (2,0 %).

DP6i v6i cac tap chuan dung trong cac phép thir
HPLC va GC, d6 tinh khiét yéu ciu > 95 % [6]. Trong dé
tai tong hop tap A cta fenofibrat ching t6i dang nghién
clru, muc tiéu téng hop dugc tap A cua fenofibrat c6 do
tinh khiét > 98 %, do d6 chung toi xdy dung tiéu chuin
vé gidi han tap: moi tap < 1,0 %, téng tap <2,0 %.

2.2.3. Tham dinh phwong phdp phan tich

Tham dinh phwong phéap xac dinh gidi han tap chat
theo hudéng dan “validation of analytical procedures: Text
and methodology Q2(R1)” ctia ICH 2005 véi cac tiéu chi:
Do dac hiéu, do thich hop hé thong, do tuyén tinh, gioi
han phat hién, giéi han dinh lugng, do lap lai [5].
3. Két qua va ban luin
3.1. Lwa chon diéu ki¢n sic ky

Tién hanh sic ky cac dung dich chuan, thir, dung
dich tap B cua fenofibrat, dung dich (4-clophenyl-4-
methoxyphenyl)methanon, dung dich Spike, cic dung
dich phan hay da dugc xay dung theo muc 2.2.1; sdc
ky dd thu duoc cua céc dung dich thé hién ¢ Hinh 1.
Thir ty rira giai cua cac pic duge xac dinh bang cach
tiém dung dich chuén don cua tung chét, 1an luot 1a tap
A cua fenofibrat, tap B cua fenofibrat, (4-clophenyl-4-
methoxyphenyl)methanon; sic ky dd cho thy cac pic
tach 1o rang, ddi xung va gon. Nhu vay viéc lya chon
céc diéu kién sic ky 1a phu hop.

3.2. Danh gia phwong phdap
3.2.1. D¢ dac hiéu

Tiém lan luot cac dung dich nhu sau: Mau tr:flng,
dung dich chuén tap A cua fenofibrat, dung dich thu,
dung dich tap B cua fenofibrat, dung dich (4-clophenyl)
(4-methoxyphenyl)methanon, dung dich Spike va cac
dung dich phan hity vao hé thong sic ky. Trén sic ky d6
thu dugc tir chwong trinh sic ky, pic mau tring khong
xuét hién pic c6 thoi gian luu tuong ng véi pic tap A
cua fenofibrat thu dugc tir dung dich chuén, dung dich
thir tap A cua fenofibrat c6 thoi gian Iuu (khoang 5,37
phut) twong Gng véi pic tap A cua fenofibrat trong dung
dich chuén (khoang 5,31 phiit), pic chinh trén SKD clia
dung dich tap B cua fenofibrat cé thoi gian luu 9,43
phut, pic chinh trén SKD cia dung dich (4-clophenyl)
(4-methoxyphenyl)methanon c6 thoi gian luu 15,76
phut. Céc pic trong dung dich Spike tach ro rang; trén
SKD cua cac dung dich phan huy, céc pic tap tdch hoan
toan ra khoi pic chinh, pic chinh dat yéu cau vé do tinh
khiét. Quét phd hip thu tir ngoai kha kién cta cac dung
dich chuan va dung dich thir voi detector UV cho thay,
quang phd hip thu tir ngoai kha kién cua hoat chét thu
duoc tir dung dich thir phit hop véi quang phd hap thy
tir ngoai kha kién cua pic chinh thu duge tir dung dich
chuin tuong tmg, hé s6 chong phd giita chuin va thir
bang 0,999059. P tinh khiét ctia pic chinh trén SKD
dung dich thir bang 0,999988 (Hinh 1)
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Do tinh khiét cia mau thu

Hinh 1. Sdc ky do tham dinh do ddc hiéu
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Véi cac diéu kién sic ky nhu trén va tir cac két qua
thu dugc da chimg to phuong phap dat yéu ciu vé do
dac hiéu.

3.2.2. Tinh thich hop ciia hé thong

Tinh thich hop ciia hé thdng sic k}'/ duogc xac dinh
bang cach tiém lap lai 6 1an dung dich ddi chleu va dung
dich kiém tra hé théng. Ghi lai cac gia tri vé thoi gian
Iuu, dién tich pic, d§ can xing pic (T) va do phan giai
gifta 2 pic (R) trong dung dich kiém tra hé thong.

Két quad:

- B¢ phan giai gitra 2 pic tap A cta fenofibrat va tap
B cua fenofibrat trén sic ky dd dung dich kiém tra hé
thong 14 10,9 > 3,0.

- Céc gia tri T, N, t,, va dién tich pic cua 6 1an tiém
dung dich déi chiéu déu dat yéu cau (0,8 <T=1,168 ,

1,5; N =4794 > 1500; RSD= 0,17 % < 2,0 %; RSD, =
0,12 % < 1,0 %). Quy trinh thir dat yéu cau vé do thich
hop hé théng.

3.2.3. Bé tuyén tinh

Tir dung dich chuén gdc tap A cua fenofibrat (5,154
mg/10,0 ml methanol ~ 0,5154 mg/ml), pha loang thanh
cac dung dich tap A cua fenofibrat c6 cac ndng do
khoang 20; 10; 5; 2,5; 1; 0,5; 0,25; 0,1 va 0,05 pg/ ml
trong methanol twong g véi 400 %; 200 %; 100 %; 50
%; 20 %; 10 %; 5 %; 2
tap, v6i gidi han cho phép cia mdi tap < 1,0 % (twong

% va 1 % ndng d¢ gidi han moi

g v6i ndng d6 5 pg/ml).
Tién hanh sic ky cac dung dich chuan, ghi lai sic ky
dd va dap mg cua pic. Két qua thé hién & hinh sau:
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Hinh 2. Do thi biéu dién moi twong quan tuyén tinh giita nong do tap chat A cia fenofibrat va dién tich pic

Phuong trinh hdi quy: y = 45465x + 421

Hé s6 tuong quan r = 1,0000

Hé s6 chin Y = 0,18 %

Két qua kl}éo sat cho thay trong khoéng‘néng do tr
0,05 pg/ml dén 20 pg/ml (400 % so véi n()n‘g do gidi
han moi tap), c6 su li€n quan chit ché gitta nong do va
dién tich pic, hé so twong quan r = 1,0000, phan tram hé
s0 chan tai nong d6 100 % 1a 0,18 % < 5,0 %

3.2.4. Gioi han phat hién, gioi han dinh luvong

Tir két qua khao sat do tuyén tinh, tién hanh phan
tich thong ké ANOVA véi d6 tin cay 95 % cho két qua
nhu’ysau: d6 1¢éch chuan so du ¢ = 427,4; 36 doc duong
chuan: 45465, gia tri LOD va LOQ nhu sau:

LOD = (3,3 x 427,4)/45465 = 0,031 (png/ml);

LOQ =LOQ =3x LOD = 0,093 (ng/ml)

Thyc nghi€ém xac nhan sy phu hop cac gia tri LOD
va LOQ:

- Dung dich LOD: Can 6,216 mg chuén tap chit A
cua fenofibrat vao binh dinh mirc 20 ml. Hoa tan va
thém vura dd véi methanol. Hat 1,0 ml dung dich nay
pha lodng véi methanol vira di 100 ml. Tiép tuc hut
chinh xac 1,0 ml dung dich thu duoc vao binh dinh mirc
100 ml, thém methanol vira du dén vach. Lic déu, loc
qua mang 0,45 pm.

- Dung dich LOQ: Can 6,216 mg chuén tap chit A
cua fenofibrat vao binh dinh mirc 20 ml. Hoa tan va
thém vura dd véi methanol. Hat 1,0 ml dung dich nay
pha lodng véi methanol vira di 100 ml. Tiép tuc hut
chinh xac 3,0 ml dung dich thu duoc vao binh dinh mirc
100 ml, thém methanol vira di dén vach. Lic déu, loc
qua mang 0,45 pm.

6 Tap chi KIEM NGHIEM THUOC - S6 1.2022; Tap 20.(75)
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SKD tap A cua fenofibrat tai néng do LOQ

Hinh 3. Sdc ky do xdc dinh LOD va LOQ

Nhan xét: Gia tri LOD, LOQ ¢6 ndng do rat nho so
v6i nong d6 gidi han mdi tap (1 %; = 5 pug/ml); ty sb
tin hiéu /nhiéu (S/N) cta dung dich LOD 3,75 (>3); do
1ap lai cta pic hoat chét trong dung dich LOQ: 1,08 %
(< 10,0 %), ty s6 tin hiéu /nhiéu (S/N) cia dung dich
LOQ 11,1 (>10). Nhu vy, phuong phap dat yéu cau vé

gidi han phat hién va gidi han dinh lugng.
3.2.5. D¢ lap lai

Khéo sat trén 6 dung dich thu, voi cac diéu kién séc
ky nhu da chon trong muc 2.2.1. Két qua dugc ghi trong
Bang 1.

Bang 1. Két qua tham dinh dé lap lai

Mo ta Thir 1 Thir 2 Thir 3 Thir 4 Thir 5 Thir 6
Lugng cén
(ng) 25,06 25,12 25,09 25,17 25,07 25,05 HL tap
m z
g trung
[TB dién tich pic dung inh
R 241745 235148 235877 233729 235962 236544 bin
dich doi chiéu o
(%)
T, t S S S S S S
- | etap | Vetap | S| Yetap | | Ytap | S| Yetap | | % tap
(Phut) (mAU) (mAU) (mAU) (mAU) (mAU) (mAU)
3,13 - - - - 1584 | 0,007 | 1493 | 0,007 | 1165 | 0,005 | 1286 | 0,006 | 0,004
3,48 3468 | 0,015 | 3321 | 0,014 | 3805 | 0,016 | 3735 | 0,016 | 3407 | 0,015 | 3498 | 0,015 | 0,015
8,06 - - - - 1280 | 0,005 - - 2106 | 0,009 | 2266 | 0,010 | 0,004
8,66 4593 | 0,020 | 2807 | 0,012 | 3050 | 0,013 | 2691 | 0,012 - - - - 0,009
10,09 3272 | 0,014 | 3444 | 0,015 | 2081 | 0,009 | 2314 | 0,010 | 2024 | 0,009 | 2129 | 0,009 | 0,011
20,59 100277 | 0,430 | 103122 0,440 |101327| 0,430 | 91958 | 0,404 | 91075 | 0,401 | 92156 | 0,396 | 0,417
Tong tap (%) 0,48 0,48 0,48 0,45 0,44 0,44 0,46

Két qua phan tich cho thiy, 16 nguyén liéu tap A ciia
fenofibrat xuat hién 06 tap, ham luong mdi tap < 1,0 %,
téng cac tap < 2,0 %; % RSD cuta téng tap: 4,70 (< 5,0 %).
Do d6 phuwong phép dat yéu cau vé do lap lai.

4. Két luan

Qua khao nghién ctru, ching t6i da xay dung dugc
quy trinh x4c dinh gi¢i han tap cht lién quan cta nguyén
lidu tap A ctia fenofibrat bang k¥ thuat sic ky long hiéu

Tap chi KIEM NGHIEM THUOC - S6 1.2022; Tép 20.(75)

ning cao trén ¢t pha dao véi pha dong nudce duoc diéu
chinh pH 2,5 bang acid phosphoric - acetonitril (55 : 45).
Phuong phép st dung cdt C18 (100 x 4,6 mm, 3,5 pm);
tde do dong 1,0 ml/phut; thé tich tiém 10 ul; detector
210 nm. Phuong phap da duoc ap dung dé xac dinh tap
chat lién quan cua 16 nguyén liéu tap A cua fenofibrat da
tong hop dugc. Két qua da xac dinh duge 06 tap < 0,42
%, tong tap 0,46 %, dat yéu cau vé gidi han cua tap chét
lién quan cua nguyén liu tap A cia fenofibrat.
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SUMMARY

A Reversed-phase HPLC method for determination of the related substance limit of fenofibrat impurity A was
introduced: The chromatographic separation was done in a RP C18 (100 x 4.6 mm; 3.5 um) column using mixture of 45
volumes of acetonitril, 55 volumes of water acidified to pH 2.5 with phosphoric acid as a mobile phase. The flow rate was
maintained at 1.0 ml/min, detector was set up at 210 nm, and injection volume was 10 ul.

The method was validated about the specificity, system suitability, linearity, linearity, accuracy and precision
according to ICH (Q2R1) and which had LOD at 0.01 ug/ml. The results showed that the developed method was suitable

for analyzing related substances of fenofibrate impurity A.

(Ngay nhan bai: 20/09/2021; Ngay phan bién: 29/09/2021; Ngay duyét dang: 08/10/2021)

XAY DUNG VA THAM DINH QUY TRINH PINH LUGNG DONG THOI
DESLORATADIN VA CHAT BAO QUAN NATRI BENZOAT TRONG SIRO HO
NGHIEN CUU BANG KY THUAT SAC KY LONG PHA PAO

NGUYEN VIET CHINH
Trwong Dai hoc Y Dwoc Hdi Phong

LE QUANG THAO*

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Pinh lwong dong thoi, Desloratdin, natri benzoat, siro ho, RP-HPLC.

1. Pit van dé

Siro 14 dang ché pham long duong udng rt phd bién
trén thi truong do c¢6 tinh vu viét hon so voi nhitng dang
bao ché thong thuong khac nhu: vién nén, vién nang...
Céc thudc dudi dang bao ché nay vira co kha nang hép
thu nhanh, vira c6 thé st dung dugc cho nhiéu d6i tuong
nguoi dung khac nhau nho kha ning che gidu mui vi cia
nhiéu duoc chét kho chiu.

Hién nay, mot s6 loai siro ho c6 chua desloratadin
duoc su dung nhiéu dé diéu tri cac bénh di ung, viém
mii di ing theo mua,...
histamine H, thé hé 2 ¢6 hiéu qua trong viéc diéu tri
dirt diém cac triéu chimg do di tmg gay ra. Tuy nhién,
trong cong thie siro thuong c¢6 chira ham lugng duong

Desloratadin 1a thudc khang

cao, day 1a didu kién thuan loi dé vi sinh vt xam nhap
va phat trién. Do d6, trong cong thirc doi hoi phai co
thém thanh phan chit bao quan. Natri benzoat 13 mot
chat bao quan dugc sir dung rong rii trong my pham,
thie phdm va duge phdm. Natri benzoat duge sir dung
vo1 ham Iugng 0,02 - 0,5 % ¢ dang thude uéng [6]. Theo
FDA khuyén nghi nén kiém tra ham lugng, gidi han chét
bao quan trong cac ché pham siro dé dam bao chat luong
va bao v¢ nguoi tiéu dung [3], [4]. Hién nay, cac tai liu
trong nudc va mot sd tai liéu nude ngoai ching t6i tham
khao, chwa c6 nhiéu tai liéu cong bd vé qui trinh dinh
luong df”)ng thoi hai chét nay [1], [2], [7] hoac quy trinh
con phuc tap [5].

Nham goép phin nang cao cong tac giam sat chét
lugong thube phuc vu suc khoe cong déng, nhom nghién

8 Tap chi KIEM NGHIEM THUOC - S6 1.2022; Tap 20.(75)



ctru d4 tién hanh xay dyung va tham dinh quy trinh dinh
luong ddng thoi desloratadin va chit bao quan natri
benzoat trong siro ho nghién ciru (NCO1) bang ky thuat
HPLC.

2. Thyc nghiém
2.1. Thiét bi, dung cu, héa chit, chit chuén

2.1.1. Thiét bi, dung cu

Cic thiét bi, dung cu da duoc hiéu chuan, dép mg
yéu cau cua ISO/IEC 17025 va GLP, bao gom:

- Can phan tich MS 105 d6 chinh xac 0,01 mg;

- My sic ky long hiéu ning cao Water ARC;

- May do pH Mettler Toledo;

- C6t phan tich Phenomenex C8 (250 x 4,6 mm; 5 pm);

- Céc thiét b, dung cu khac: may lic siéu am, cac
dung cu thuy tinh chinh xac class A

2.1.2. Hba chat, dung moi va chdt chudn

- Hoéa chat: Ortho - kali dihydro phosphate (PA),
natri hexansulfonat (PA) ctia Merck

- Dung mo6i: Methanol (HPLC), acetonitrile (HPLC),
acid ortho - phosphoric 85 % (PA) ctia Merck, nudc RO
ctia Vién Kiém nghiém Thudc Trung wong

- Chét chuén: Desloratadin (C,oH,4CIN,) ham luong:
99,80 % (nguyén trang), SKS: FOO6WO0 va natri benzoat
(C;H,NaO,), ham lugng: 98,59 % (nguyén trang), SKS:
WS.0115314.01 cta Vién Kiém nghiém thudc Trung
uong.

2.2. Déi twong va phwong phdp nghién civu
2.2.1. Péi twong nghién ciru

- Mau ché phim siro ho desloratadin c6 chira natri
benzoat dang Iuu hanh trén thi truong: TO1 va T02.

- Méu siro ho nghién ciru (NCO1), s 16 010621,
dugc cong ty cung cip chtra desloratadin 0,5 mg; natri
benzoat 2,0 mg va ta dugc trong vua du 1 ml.

- Mau placebo (1): Mau gia duge duoc chudn bi nhu
mot 16 mau thir nhung khong ¢6 thanh phan natri benzoat.
Mau placebo gém glycerin, saccarose, dung dich sorbitol
70 %, acid citric, natri citrat, dinatri edetat, mau tartrazin,
tinh dau cam, ethanol 96 %, nudc tinh khiét.

- Mau placebo (2): Miu gia dugc dugc chudn
bi nhu mot 16 mau thir nhung khong c6 thanh phan
desloratadin. Mau placebo gdm glycerin, saccarose,
dung dich sorbitol 70 %, acid citric, natri citrat, dinatri

edetat, mau tartrazin, tinh diu cam, ethanol 96 %, nudc
tinh khiét.

Tap chi KIEM NGHIEM THUOC - S6 1.2022; Tép 20.(75)

2.2.2. Phuong phadp nghién curu

2.2.2.1. Phuong phap phan tich

Str dyng sic ky long pha ddo véi cot sic ky C8
(250 x 4,6 mm; 5 um) va hé pha dong acetonitril — dém.
2.2.2.2. Phuong phap chudn bi mau chuan [5], [8]

- Dung dich chuan gbc: Pha dung dich chudn gdc
desloratadin (0,1 mg/ml) va natri benzoat (0,4 mg/ml)
trong dung moi pha mau.

- Dung dich chuan hén hop: Hut chinh xac 1,0 ml
dung dich chudn géc desloratadin 0,1 mg/ml va 1,0 ml
dung dich chudn gdc natri benzoat 0,4 mg/ml vao binh
dinh mtrc 10 ml. Thém dung méi pha mau vira du dén
vach, lic k.

- Dung dich thir: Can chinh xac khoang 2,60 g ché
pham cho vao binh dinh mirc 100 ml. Thém 60 ml dung
moi pha mau, lic siéu 4m trong 10 phut. Sau d6 dé yén
trong 10 phut cho dung dich tr¢ vé nhiét d6 phong rdi
thém dung méi pha mau dén vach, lic ki. Dung dich thu
duogc dem loc qua mang loc 0,45 pm loai bo 20 ml dich
loc dau. Sir dung dich loc.

Kiém tra tinh thich hop ciia hé thong: Tién hanh sic
ky voi dung dich chuan hdn hop, th ty rira giai cua 2
pic lan luot 1a natri benzoat va desloratadin; do phan
giai cua 2 pic khong duoc nho hon 2,0; d6 1éch chuén
tuong ddi cua cac dién tich pic dap tng tir 6 lan tiém lap
lai dung dich chuén hén hop khong dwoc 16n hon 2,0 %.

Tiém 50 pl dung dich placebo, dung dich chuan hdn
hop va dung dich thir va hé thong sic ky. Ghi lai sic ky
dd va dap tng cta pic chinh trong dung dich chuén hn
hop va dung dich thu.

3. Két qua va ban luin
3.1. Lwa chon diéu kign sic ky
3.1.1. Lwa chon cét sic ky

Qua nghién ctru céc tai liu vé dinh lugng desloratadin
va natri benzoat [5], [8], cung cac dic diém v& tinh chat ly
héa va cong thiic cAu tao cung voi diéu kién hién c6 cua
phong thi nghiém, ching t61 Iya chon c6t phan tich hi¢n c6
1a cot sic ky Phenomenex C8 (250 mm x 4,6 mm, 5 um).
3.1.2. Lwa chon budc song phat hién

Thuc hién quét phé UV miu chuin don cua hai
chat ¢ dai bude song 200 - 400 nm. Két qua thu duoc
nhu sau:
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Hinh 1. Hinh anh quét phé dung dich chudn ctia mdu natri benzoat (a) va ciia mau desloratadin (b)

Két qua cho thiy ca hai chat desloratadin va natri
benzoat déu c6 cuc dai hép thu tai budc song khoang
273 nm - 274 nm. Do d6 nhéom nghién ctru lya chon
budc song 274nm dé phén tich dong thoi hai chat trén,
giam thiéu tranh cac sai s6 anh huong do do 1éch cua
budc song.

3.1.3. Lwa chon pha dong

Can cu vao gia tri pKa cua desloratadin va natri
benzoat 1an luot 13 9,73 va 4,25 tién hanh lya chon pha
dong c6 thanh phan dém pH < 4,0 dé hai chét phan tich

khong bi chuyén dang ion trong dung dich, c¢6 thé dugc
luu gilr va rira giai theo thoi gian khac nhau.

Qua cac tai liéu nghién ciru dugce [5], [8] két hop voi
su c6 san ctia hoa chat, dung méi hién c6 ctia phong thi
nghiém. Nhom nghién ctru lya chon pha dong 1 gom
acetonitril va d¢ém phosphat ( KH,PO, 0,01 M) véi ti 1¢
30 : 70 d€ khao sat.

Tién hanh khao sat chuong trinh dang dong véi pha
dong gém acetonitril va dém phosphat 0,01 M dugc
diéu chinh pH t6i gia tri 3,0 bang acid ortho-phosphoric
0,1 % trén dung dich thir. Két qua thu dugc nhu hinh 2:
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Hinh 2. Sdc ky do dung dich thir tai hé pha déng 1

Tir hinh anh sic ky d6 thu duoc sau khi khao sat
pH = 3,0 ctia dung dich dém, théy réng tai dém pH = 3,0
¢6 xudt hién pic cta hai chit phan tich vé6i thoi gian luu
hop ly. Tuy nhién, pic desloratadin va pic ta dugc chua
tach tot van con bi dinh chan va pic desloratadin ciing co

hién tuong bi kéo duoi.

Vi vy, dé giam hién twong kéo dudi pic desloratadin
cling nhung ting hiéu sut tach cua cot sic ky, ching
t6i tién hanh sur dung thém chét tao cdp ion natri
hexansulfonat trong pha dong. Sau khi chuan bi xong
dung dung dich dém phosphat 0,01 M, pH = 3,0 c6 thém
chét tao cap ion natri hexansulfonat, chiing t6i tién hanh
khao sat tiép pha dong 2. Két qua thu duoc nhu hinh 3:

10 Tap chi KIEM NGHIEM THUOC - S6 1.2022; Tap 20.(75)
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Hinh 3. Sdc ky d6 dung dich thir tai hé pha dong 2

Nhan thdy, cac pic can dbi khong con hién tuong bi
kéo dudi, do tinh khiét ctia hai pic déu dat va pic ta duoc
da tach khoi pic hai chét phan tich. Tuy nhién, hai pic chat
phén tich ¢6 hién tugng dinh chén pic. Vi vdy, c6 thé lya
chon h¢ dém nay trong thanh phén pha dong dé phan tich,
nhung can khao sat thém ti 16 pha dong dé cac pic co thé
tach nhau t6t hon.

3.1.4. Ti 1é pha dong va toc dp dong

Tién hanh khao sat pha dong gdm acetonitril:
dém phosphat (KH,PO, 0,01 M, natri hexansulrfonat
pH = 3,0) ¢ cac ty 1€ (35 : 65) va (25 : 75). Toc do
dong dé ¢ mirc 1 ml/phat. Két qua thu dugc nhu
hinh 4:
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Hinh 4. Séc ky dé dung dich thir tai hé pha dong 1 1¢ 35 : 65 (a) va hé pha dong 1 16 25 : 75 (b)
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Tir két qua sic ky do, nhan thay:

-O'ti 1é pha dong 3 (35 : 65) pic desloratadin b kéo dudi
va bi dinh chan pic ta dugc, kha nang tach cac pic kém.

- O ti 1& pha dong 4 (25 : 75) céc pic tach tot khong
con bi dinh chan nhung thoi gian luu ctia pic desloratadin
bi kéo dai va c6 hién tugng bi doang pic.

bé khic phuc nhiing han ché & trén, nhom nghién
ctru chuyén chuong trinh chay ddng dong sang chuong

S
—

trinh gradient dung mdi (h¢ pha dong 5) nhu sau:

Thoi gian (phut)| % Pha dong A | % Pha dong B
0 75 25
0-20 75 — 60 25 — 40
20-25 60 — 75 40 — 25

Két qua chay chwong trinh gradient dung méi nhu
hinh 5:
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Hinh 5. Sdc ky do dung dich thir tai hé pha déng

Nhan thay, véi chuong trinh gradient & trén céc pic
gon khong con hién tugng bi kéo dudi, tdch hoan toan,
thoi gian luu hop 1y.

Nhu vay, qua qua trinh khao sat huc nghiém, chiing
to1 da lua chon dugc diéu kién sic ky nhu sau:

- Cot sdc ky Phenomenex Cyq (250 x 4,6 mm, 5 pm),
nhiét @ cot: 50 °C.

- Pha dong:

+ Pha A: Bém phosphat pH = 3,0: Hoa tan 1,36 g kali
dihydrophosphat va 0,96 g natri hexansulfonat trong
950 ml nuéc, diéu chinh d&n pH = 3,0 bang acid
phosphoric 0,1 %, thém nudc du 1000 ml, lic déu.

+ Pha B: Acetonitril

Chuong trinh gradient dung moi:

Thoi gian (phut) | % Pha dong A | % Pha dong B
0 75 25
0-20 75 — 60 25— 40
20-25 60 — 75 40 — 25

- Toc do dong: 1,0 ml/phut;

- Thé tich tiém: 50 pl;

- Budc song ghi: 274 nm;

- Dung méi pha mau methanol - nudc (50 : 50).

Vi didu kién sic ky nhu trén, thlr tu rira giai cua 2
pic 1an luot 1a natri benzoat va desloratadin; 2 pic thu
duogc tach rd rang, ddi xtng va gon. Nhu vay viéc lua
chon cac diéu kién sic ky 1a phu hop.

3.2. Tham dinh phwong phdp phén tich
3.2.1. Do dac hiéu

Tién hanh tiém vao hé thong séc ky 1an luot cac dung
dich sau: dung dich placebo (1), (2); dung dich thtr va
dung dich chuan hdn hop. Két qua dugc trinh bay & sic
ky do dudi day.

12 Tap chi KIEM NGHIEM THUOC - S6 1.2022; Tap 20.(75)
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Hinh 6. Sic ky do dung dich placebo (1)
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Hinh 7. Sdc ky dé dung dich placebo (2)

Két qua cho thiy:

- Trén sic ky dd ciia dung dich placebo (1) chi xuét
hién pic natri benzoat, dung dich placebo (2) chi xuét
hién pic desloratadin

- Sic ky dd cua dung dich thir cho pic c6 thoi gian
lwu (10,453 phat) va phd UV tuong tng véi thoi gian
lwu va phd UV cua pic desloratadin (10,453 phut); pic c¢6
thoi gian luu (9,271 phut) va phd UV tuong tmg véi thoi
gian Iuu va phd UV ciia pic natri benzoat (9,277 phut) thu
duoc trén sic ky do cta dung dich chuén hén hop.
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Hinh 8. Sdic ky dé dung dich chudn hon hop
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Hinh 9. Sdc ky do dung dich thir

Vi vy, phuong phép c6 tinh dic hiéu dé dinh tinh va
dinh lugng dong thoi desloratadin va natri benzoat trong
ché pham siro ho.

3.2.2. Bé thich hop hé thong

Tiém vao hé thdng sic ky 6 lan lip lai dung dich
chuan hén hop ¢ mirc ndng do 100 %. Ghi lai cac gia
tri vé thoi gian luu, dién tich pic, hé sé phan giai giira 2
pic. Két qua khao sat d6 thich hop hé thong dwoc trinh
bay ¢ Bang 1.
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Bang 1. Két qua khdo sdt dp thich hop hé thong

Pic natri benzoat Pic desloratadin )
He¢ so phan giai
STT Thoi gian luu Dién tich pic Théi gian luu Dién tich pic siita 2 pic
(phiit) (mAU.s) (phiiy) (mAU.s)

1 9,226 52808 10,454 95604 6,0

2 9,265 52619 10,454 95770 6,0

3 9,267 52703 10,453 95550 6,0

4 9,273 52747 10,456 95192 6,0

5 9,272 52142 10,456 95772 6,0

6 9,272 53051 10,455 96700 6,0
TB 9,269 52678 10,455 95765 6,0

RSD (%) 0,04 0,57 0,01 0,53 0

3.2.3. Bé tuyén tinh

Tir cac dung dich chudn gdc desloratadin (0,1 mg/
ml) va natri benzoat (0,394 mg/ml) pha loang chinh xéc
v6i dung moi pha mau dé thu duoc 06 dung dich chudn

¢6 nong do khoang 40 %, 60 %, 80 %, 100 %, 120 %,
150 % so v6i dung dich chuan hdn hop. Tién hanh sic

ky theo diéu kién trén. Két qua duogc trinh bay trong

Bang 2.

Bang 2. Két qua khdo sdt d tuyén tinh ciia phwong phap

. Desloratadin Natri benzoat
STT Nﬁng d(f)’dung dich ; i ] o ] ; N ] . ]
chuén géc (mg/ml) Nong dp dung dich Dién tich pic | Nong dj dung dich | Dién tich pic
(mg/ml) (mAU.s) (mg/ml) (mAU.s)
1 40 % 0,004 37610 0,016 21502
2 60 % 0,006 57409 0,024 31618
3 80 % 0,008 75070 0,032 41728
4 100 % 0,010 96033 0,039 52813
5 120 % 0,012 114233 0,047 62532
6 150 % 0,015 143625 0,059 79005
Phuong trinh hdi quy Y =9595051,546 x - 687,639 Y =1320863,664 x + 452,307
Hé s6 twong quan 0,99987 0,99989
% H¢ s6 chian 0,716 0,856

Két qua khao sat cho thdy c6 su tuong quan tuyén
tinh giita dién tich pic va nong do timg cht phan tich

trong khoang néng d6 khao sat voi hé sé tuong quan r

gan bang 1.

14

3.2.4. Do chinh xdc

3.2.4.1. Do lap lai ctia phuong phap: Tién hanh dinh
lugng trén ché phﬁm siro ho, lap lai thi nghi€ém véi 6

mau thir. Két qua duoc trinh bay trong Béang 3.
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Bang 3. Két qua khdo sdt dé Igp lai

) Dién tich pic Ham lugng Dién tich pic Ham lwong
TT | Lwong mau thir da st dung (g) desloratadin desloratadin | natri benzoat | natri benzoat
(mAU.s) (mg/ml) (mAU.s) (mg/ml))
010304 mg mtr vensomml | 9570467 5267833
1 2,5441 92869 0,495 52421 2,008
2 2,5943 94037 0,492 53323 2,003
3 2,6108 96867 0,503 52813 1,972
4 2,6051 95447 0,497 54238 2,029
5 2,5885 93830 0,492 53481 2,014
6 2,5845 94522 0,496 53006 1,999
Trung binh 0,496 mg; n = 6; RSD = 0,86 % | 2,004 mg; n = 6; RSD = 0,96 %

Két qua & Bang 3 cho thdy phuong phap ¢ d6 lap lai

t6t d6i voi ca 2 hoat chit (RSD < 2 %).

xéc trung gian bang cach xac dinh ham luong cac hoat

chit trong 6 mau thir boi kiém nghiém vién khac, thoi

3.2.4.2. P9 chinh x4c trung gian: Xac dinh do chinh  diém khac. Két qua dugc trinh bay trong Bang 4.

Bang 4. Két qua khdo sdt dp chinh xdc trung gian

) Dién tich pic | Ham lwgng Dién tich pic Ham lwgng
TT | Lwong mau thir da sir dung (g) | desloratadin | desloratadin | natri benzoat | natri benzoat
(mAU.s) (mg/ml) (mAU.s) (mg/ml)
0592 mg vt ool || 939993 s2786,17

1 2,5994 92333 0,496 52665 1,961
2 2,5953 93891 0,505 53557 1,997
3 2,6009 93199 0,500 52922 1,969
4 2,5376 91885 0,506 52601 2,006
5 2,5939 94438 0,508 54338 2,027
6 2,5911 94490 0,509 54178 2,024

Trung binh 0,504 mg; n = 6; RSD =1,00% | 1,997 mg; n = 6; RSD = 1,38 %

2 KNV (n=12) RSD =1,23 % RSD =1,14 %

Két qua ¢ bang 4 cho thay, phuong phap c6 do chinh

xéc tot theo huéng dan ICH.
3.2.5. Do dung

Chuén bi 3 miu tu tao & muc néng do 70 %, 100 %
va 130 % so v6i ndng d6 dinh luong bang cach thém vao

Tap chi KIEM NGHIEM THUOC - S6 1.2022; Tép 20.(75)

mot lugng chinh xac moi chat chuan vao mau placebo.

Tai moi mirc nong d¢ thuc hién trén 3 mau doc lap va

dem phan tich theo diéu kién da chon. Tinh luong thu

Bang 5.

hoi ciia céc chit phan tich. Két qua dugc trinh bay trong
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Bang 5. Két qua khdo sdt d diing ciia phirong phdp

% Dién tich pic % . Dién tich pic ‘T/o
TT| thém vao so véi ham desloratadin thu hoi natri benzoat thu hoi natri
lwgng ghi trén nhan (mAU.s) desloratadin (mAU.s) benzoat
1 70 % 66310 98,92 36715 98,57
2 70 % 66853 100,74 37009 101,87
3 70 % 66894 99,29 36884 99,52
4 100 % 96209 100,46 52597 98,85
5 100 % 95154 100,37 52403 100,97
6 100 % 95720 99,46 51998 98,21
7 130 % 122114 98,09 67928 98,20
8 130 % 121990 98,98 68602 101,68
9 130 % 125771 100,52 68181 99,06
Trung binh (n =9) RS]9)9’=6 3,09/; % RS?)9’=661,(ZO7 %

Két qua & Bang 5 cho thy, phuong phap c6 d6 ding
cao v4i trung binh phan trim ty 18 thu hdi & mdi mirc
nong d6 déu thoa mén diéu kién tir 98,0 - 102,0 % va
RSD < 2,0 %. Do d6, dam bao cho viéc dinh luong
desloratadin va natri benzoat trong ché pham.

3.2.6. Khoang xac dinh

Tir két qua khao sat do ding va do tuyén tinh, suy ra
khoang xac dinh cua quy trinh dinh lugng da xay dung
la tor 0,007 — 0,013 mg/ml desloratadin va 0,02758 —
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0,05122 mg/ml natri benzoat.

3.3. Ung dung dinh lwong cdic méu siro trén thi
truong

Nhém nghién ctru thyc hién mua mau siro ho TO1
va T02 c6 chira ddng thoi desloratadin va chét bao quan
natri benzoat ctia 02 cong ty tai cac nha thudc trén dia
ban Thanh phd Ha Noi. Tién hanh dinh luong ddng
thoi desloratadin va natri benzoat trong cdc mau theo
phuong phap da xay dung.
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Hinh 10. Sdic ky d6 mdu thir TOI (a) va mau thir T02 (b)
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Két qua ham luogng desloratadin va natri benzoate trong 2 mau thir dugce trinh bay trong Bang 6.

Bang 6. Két qua dinh lwong cdc mau siro TO1 va T02.

Desloratadin natri benzoat
Mau thit | o lwong | Ham lwgng TB | RSD Ham lwong | Hamluwgng TB | RSD
(mg/ml) (mg/ml) % (mg/ml) (mg/ml) %

TO1.1 0,467 2,35

TO1| TO1.2 0,464 0,462 1,36 2,41 2,40 1,87
T01.3 0,455 2,44
T02.1 0,496 1,99

T02| TO02.2 0,484 0,493 1,55 1,94 1,95 1,85
T02.3 0,498 1,92

4. Két luin dung dugc ¢ cac Trung tim Kiém nghiém, cic phong thi

Qua khao sat thuc nghiém, chung t6i di xdy dung nhiém c6 may HPLC. Phuong phap da xdy dung c6 do
duoc phuong phép dinh luong ddng thoi desloratadin va  chinh xéc cao, do dung tot, khoang tuyén tinh rong dé
chét bao quan natri benzoat trong siro bing HPLC véi 6 thé phan tich dong thoi desloratadin va natri benzoat
diéu kién sic ky don gian, dé dang, tiét kiém c6 thé 4p  trong cac ché pham siro ho dang luu hanh trén thi truong.
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SUMMARY

A Reversed-phase HPLC method for simultaneous determination of desloratadine and sodium benzoate in cough
syrup was introduced. The method was carried out on a C18 column (4.6 mm x 250 mm, 5 wm), using an acetonitrile
— phosphate buffer pH 3.0 mixture with composition varying following a gradient program as mobile phase. The
mobile phase flow rate was maintained at 1.0 mL per minute. Injection volume was 50 uL. The UV detector was set at
274 nm. The developed method has been illustrated to statisfied the requirements of specificity, system suitability, linearity,
accuracy, precision (repeatjability and intermediate precision) according to ICH-(Q2R1) guideline. The validation
results indecated that the developed procedure was suitable for simultaneous determination of desloratadine anf sodium
benzoate in studied cough syrup, and which would be a potential procedure to applied for other similar syrup matrix.

(Ngay nhan bai: 25/11/2021; Ngay phan bién: 14/3/2022; Ngay duyét dang: 20/3/2022)
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THAM DINH PHUONG PHAP THU NGHIEM BOC TINH TE BAO IN VITRO
BANG THUGC THU MTT TREN TE BAO VERO 76

LE VAN BAT, NGUYEN THI LIEN™*

Vién Kiém nghiém thudc Trung wong

Tir khéa: Doc tinh té bao, Vero 76, Thuéc thir MTT

1. Pit van dé

Doc tinh té bao 1a mot trong nhimg phép thir quan
trong dé danh gia tinh twong thich sinh hoc ctia cac trang
thiét bi y té, thiét bi ciy ghép va bao bi dung thuébe [1, 5.

Quy trinh thu nghiém dya trén viéc danh gia
kha ning song cia té bao thong qua hoat dong trao
d6i  chat.  MTT(3-(4,5-dimethylthiazol-2-yl)-2,5
diphenyltetrazoliumbromid) mau vang tan trong nudc
khi vao t& bao bi khir chuyén hoa trong té bao thanh
formazan mau xanh tim, khong tan trong nudc. SO
luong té bao sng twong quan v6i cuong d6 mau dugc
xéc dinh bang phép do quang sau khi hoa tan formazan
trong isopropanol [3].

Té bao Vero 1a dong té bao duoc phan lap lan dau
nam 1962 tir cac té bao biéu mo than cua khi xanh chau
phi. Hién nay dong té bao Vero 76 duoc si dung rong rai
trong nghién ctru va san xuét cic san pham y sinh hoc,

dugc pham va véc xin do n6 dé xay dung ngan hang té
bao, cu trac nhan va hinh dang n dinh, it thay d6i qua
cac lan cdy chuyén va kha ning bi nhidm cac yéu to
ngoai lai thip trong qué trinh nudi cay [6].

Theo ISO 10993-5:2009 (E) phu luc C huéng dan vé
thir nghiém doc tinh té bao bang thude thir MTT thuc
hién trén té bao L929. Tuy nhién, hién nay ¢ Viét Nam
dong té bao nay chua duoc st dung phd bién. Pé mo
rong pham vi phép thir trén cac dong té bao khac nhau
chung t6i da tién hanh nghién ctru thim dinh phuong
phap thir nghiém doc tinh té bao in vitro bang thude thir
MTT trén té bao Vero 76 thay thé cho té bao 1.929.

2. Thuc nghiém
2.1. Thiét bi, hda chat, chat chudn

2.1.1. Thiét bi, dung cu
Di duoc hiéu chuén theo ISO/IEC 17025 va GLP.

STT Tén thiét bi, dung cu Noi san xuét
1 Bé 6n nhiét Memmert, Purc
2 Noi hap tiét trung Hirayama, Nhat Ban
3 Ta sdy Memmert, Duc
4 Ta 4m CO2 Memmert, Dtrc
5 Tu an toan sinh hoc cép 11 Azbil Telstar, TBN
6 May doc dia Varioskan Lux Thermo, Singapore
7 May ly tdm Eppendorf, Btic
8 May lic dia USA Scientific, My
9 Can phan tich Mettler, Trung Qudc
10 May dém té bao Logos, Han Quéc
11 Kinh hién vi soi nguoc Olympus, Nhét Ban
12 Micropipet Eppendorf, Nhat Ban
13 Binh nuéi ciy Corning, Trung Qudc
14 Pia 96 giéng Corning, Trung Qudc
15 Binh nén ¢6 nit mai Duran, Btrc
16 Kim cét mau Fujiya, Nhat Ban
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2.1.2. Héa chat, dung moi, chat chuan

- Méi truong MEM (Gibco, M¥)

- Huyét thanh bo (FBS), (Gibco, M¥)

- Dung dich Trypsin/EDTA (Gibco, M¥)

- Dung dich PBS (Gibco, M¥)

- MTT (3-(4,5-dimethylthiazol-2-y1)-2,5
diphenyltetrazoliumbromid), (Thermo, M¥)

- Isopropanol (Merk, Puc)

- Penicillin/streptomycin (Gibco, My)

- Nudc BET( Lonza, My)

- B6i chung duong 0,1% ZDEC polyurethane Film
(Hatano Research Institute, Nhat Ban)

- Dbi ching am HDPE (Hatano Research Institute,
Nhat Ban)

2.2. Doi twong va phwong phdp nghién ciru
2.2.1. Péi twong nghién ciiu

* T& bao Vero 76 (!0 Vién Kiém din’h Quéc gia Vic
xin va Sinh pham y té (NICB) cung cap, so 16 NICB/
MCBO01-18

* Mau thir:

- Mau tht 1: Day qan duong mach mau
(RF*GA3 82§3M), noi san xuat Cong ty TNHH Terumo
Viét Nam, s6 16 200624 V.

-Mau th}”r 2: Ong théng mach mau (RH*4MP3520M),
noi san xuat Cong ty TNHH Terumo Viét Nam, so 16
210205V.

- Mau thi 3: Bom tiém 10 ml sir dung 1 1£a,n, noi san
xuat Cong ty C6 phan TBYT Vinahankook, s6 16 2511.

- Mau thir 4: Dung cu mér duong mach mau
(RS*A60G16SQZ), noi san xuat Cong ty TNHH
Terumo Viét Nam.

2.2.2. Phwong phap nghién ciru

2.2.2.1. Chuan bj thude thir

- Mbi truong nudi cdy: Moi truong MEM bo sung
10 % FBS, 10 % DMSO, 4 mM glutamin, 100 TU/ml
penicillin va 100 pg/ml streptomycin.

- Dung dich MTT : MTT duogc hoa tan trong moi
truong MEM khong c6 chit bo sung va khong co do
phenol dé duge néng do 1 mg/ml. Dung dich duogc loc
qua mang loc vo trung (kich thudc < 0,22 um).

- Chuan bi huyén phu té bao: Té bao dugc cdy chuyén
2 dén 3 1an tir khi rd dong trudc khi dua vao thir nghiém.
Chuan bi dich huyén phu t& bao c6 ndng do khoang 1,0
x 10° té bao/ml.

2.2.2.2. Phuong phap xir Iy mau

- Chuén bj mdu thir

+ Tuy theo hinh dang, kich thuéc mau thir, mau thi
dugc chiét theo ISO-10993-12:2009 nhung khong it hon
03 don vi mau thir trong mot binh chiét. Pbi v6i cac mau
thir c6 hinh dang khong xac dinh ty 16 mau thir va dung
mdi 12 0,2 g mau thir/ml méi trudng nudi ciy. Mau thir
dang xy lanh tinh theo dién tich tiép xtc [4].

+ U cac binh chiét & nhiét d6 (37 + 1) °C trong (24 +
2) gio dé thu duogc dung dich thir 1 (dich chiét mau thir
100 %). Tu dung dich thit 100 % pha loang thanh cac
dung dich thtr 2 (50 %), thir 3 (25 %) va thur 4 (12,5 %)
bang moi trudng nudi cy [2, 4].

- Chuén bj miu ddi ching duong

+ Chiét miu dbi chung duong (0,1 % ZDEC
polyurethane Film, 16 A-191K, Hatano Research Instute,
Nhat Ban) véi ty 1¢ 0,1 g mau thir/ml bang méi trudng nudi
céy [3, 4]. Tién hanh cac budc tiép theo twong mau thur.

- Chuén bj miu ddi ching 4m

+ Chiét miu d6i chimg 4m (HDPE, 16 C-161, Hatano
Research Instute, Nhat Ban) véi ty 18 0,1 g mau thi/ml
bang mdi trudng nudi cdy [3, 4].

+ U cac binh chiét & nhiét d6 (37 + 1) °C trong (24 +
2) gior dé thu duoc dung dich d6i chimg am (dich chiét
dbi chtng am 100 %).

- Chuén bj mAu tring kiém soat: Str dung méi truong
nuoi céy U & nhiét do (37 £ 1) °C trong (24 £ 2) gio lam
mau tring kiém soat.

2.2.2.3. Quy trinh phan tich
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Thoi gian (gio) Quy trinh phén tich

- Hut 100 pl huyén phu té bao (105 té bao/ml) vao dia 96 giéng

00:00 L (7 (37 °C/5 % CO,/22-26 gity)

- Panh gia hinh thai té bao bang kinh hién vi phan pha, loai bo cac giéng bat thuong

- Loai bo mdi truong nudi cdy
- Hat 100 pl cac mau sau vao cac giéng:
+ Dich chiét mau thir, mau dbi chung duong it nhét 4 néng do bat dau tur néng do 100 %, mdi
24:00 ndng do lap lai 3 lan.
+ Mau d6i chimg 4m ndng do 100 %
+ Mau tring kiém soat
- U (37 °C/5 % CO,/24 gio)
- Danh gi4 hinh thai t& bao bang kinh hién vi phan pha

- Loai bo mdi truong nudi cdy

48:00 Rurabang 100 ul dung dich PBS 1X

- Thém 50 pl moéi truong MTT

- U (37 °C/5 % CO,/2 gid)

- Loai bo dung dich MTT

51:00 - Thém 100 pl isopropanol vao mdi giéng
- Lac dia 10 phut

51:30 Do d6 hap thu quang tai bude song 570 nm (bude song tham chiéu 650 nm)

Céc budc tién hanh theo so do sau:

Hut 100 pl huyén phu té bao (10° té bao/ml) vao dia 96 giéng

U (37 °C/5 % CO,/22 - 26 gid)
Loai bo méi truong nudi cay
\

Hut 100 pl cac mau thir, dbi ching 4m, ddi ching duong, d6i chimg kiém soét

U (37 °C/5 % CO,/22 - 26 gid)
Loai bo méi truong nudi cdy
Rira bang 100 ul dung dich PBS 1X 1X

Thém 50 ul méi truong MTT

Loai bé dung dich MTT

Y

Thém 100 pl isopropanol vao mdi giéng, do d6 hap thu quang
tai bude song 570 nm (budc séng tham chiéu 650 nm)

2.2.2.4. Tinh két qua

% kha ning song ctia té bao = % x 100

Gid tri % kha ndng song cia té bao cia méi mau thir dwoc tinh theo cong thire:
ODg,\r - Do hdp thu ciia giéng chira mau thw o 7
ODg, - Do hap thy trung binh cua cdac gieng chira mau trang kiém soat.
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2.2.2.5. Panh gia két qua

- Phép thur c6 hiéu luc khi

+ Gia trj OD
soat >0,2;

+ Gia tri OD,,, trung binh cua mAu tring kiém soat
& bén trai va ¢ bén phai dia 96 giéng phai khong 1énh
qua 15 % so véi gia tri OD,, trung binh cta tat ca mau
trang kiém soat;

570 trung binh cua tat ca mau trang kiém

+ % kha ning séng ctia té bao & cac giéng chira dich
chiét mau thir 50 % phai bang hoic cao hon & cac giéng
chra dich chiét mau thar 100 %.

- Nhan dinh két qua

+ Mau thir dugc xem 1a khong gay doc tinh té bao
khi: % kha ning song trung binh ciia té bao & cac giéng
chtra dich chiét mau thir 100 % > 70 %.

+ MAu thir duge xem 1a gay doc té bao khi: % kha
ning song trung binh ciia té bao ¢ cac giéng chira dich
chiét mau thir 100 % < 70 %.

3. Két qud va ban ludn
3.1. Tinh thich hop h¢ thong

St dung mau trang kiém soat dé kiém tra tinh thich
hop hé thong. B6 tri cac miu tring kiém soat trén dia
96 giéng ¢ vi tri bén trai (tir B2 dén G2) va bén phai (tir
B11 dén G11). Tién hanh theo qui trinh phan tich muc
2.2.2.3. trén té bao Vero 76, ghi lai d6 hép thu tai budc
song 570 nm. Két qua thé hién ¢ Bang 1.

Bang 1. Khdo sdt tinh thich hop ciia hé thong

STT OD Mau tréng KS tréi OD Mau tréng KS phai
1 0,5452 0,5209
2 0,5347 0,5550
3 0,5411 0,5419
4 0,5248 0,5591
5 0,5402 0,5564
6 0,5267 0,5030
TB iionai 0,5355 0,5394
B thung 0,5374
Chénh léch (%) -0,37 | 0,37

Két qua thu ’du’(yc o Bér}g 1 c}lo thdy gid tri 0D,
trung binh cua tat ca mau trang kiém soat (0,5374) > 0,2
véq chénh l¢ch gia ’tri ODg, trung binh cua mau tréng
kiém soat ¢ cac giéng bén trai va bén phai dia 96 giéng
(O 37 %) < 15 % S0 voi g1a tri ODg,, trung binh cua
tat ca cac giéng mau trang kiém soat. Nhu vay, phu’(mg
phap thir nghiém ddc tinh té bao in vitro bang thude thir

MTT trén té bao Vero 76 dat yéu cau vé tinh thich hop
ctia hé thong.

3.2. Tinh phu hop ciia phwong phdp

3.2.1. Tinh phit hop trén mau déi chimg dwong va
mau doi chirng dm.

- MAu d6i chimg dwong: Cit tim ddi ching duong
¢6 trong luong 0,7799 g vao binh chiét, hap tiét tring
0 121 °C trong 15 phat. Thém 3,90 ml méi truong nuoi
cdy vao binh, i & 37 °C trong 24 gid thu dugc dung dich
d6i chimg dwong 200 %. Tir dung dich d6i chimg dwong
200 % pha loang thanh cac dung dich d6i chting du’(rng
100 %, 50 %, 25 % va 12,5 % bang moi trudng nudi cay.

- MAu dbi ching a4m: Cit tim d6i chimg 4m c6 trong
luong 0,3952 g vao binh chiét, hip tiét trang & 121 °C
trong 15 phat. Thém 3,95 ml méi trudng nudi ciy vao
binh, & & 37 °C trong 24 gio thu dugc dung dich ddi
ching am 100 %.

- Méu tring kiém soat: La méi truong nudi cay o &
37 °C trong 24 gio.

Tién hanh song song theo qui trinh phéan tich muc
2.2.2.3. trén té bao Vero 76 va t& bao L929 ghi lai do
hap thy tai budc song 570 nm, tir d6 tinh kha ning song
ctia té bao ¢ timg ndng do thir nghiém. Két qua thé hién
6 Hinh 1 va Hinh 2.

-8 Tébaol929
1C50= 0.0394

-
(=3
o

£

£

% kha néing song cia te bao
o
o

-8~ TébaoVero 76
1C50= 0.0386

o

2.0 1.5 1.0 0.5
Logarit ndng dd dich chiét (g/ml)

Hinh 1. Béc tinh té bao ciia mau doi chirng dicong
trén té bao Vero 76 va L929
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Hinh 2. Péc tinh té bao ciia mau doi chirng dm
trén té bao Vero 76 va L929
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L.929 (0,0394 g/ml). Chénh léch vé doc tinh té bao cua
mau dbi ching 4m trén t& bao Vero 76 (89,01 %) va té

Két qua cho thiy gia tri IC,, cua mau d6i chimg  ddng vé doc tinh té bao gy ra boi mau ddi chimg duong
duong trén t€ bao Vero 76 (0,0386 g/ml) va cua t€ bao  va doi ching am trén t€ bao Vero 76 va L929.

3.2.1. Tinh phit hop trén mau thir

bao 1929 (93,32 %) 1a 4,3 %. Nhu vy, co su tuong Céc mau thir dwoc chuan b theo Bang 2.
Bang 2. Chudn bi mau thir
MAu thir Khéi lugng (g) Mobi truomg nudi cy (ml) Ghi chu

Mau thir 1 0,8164 4,08

Mau thir 2 0,9864 4,93

Miu thir 3 1 xy lanh 10 Hut 10 ml mdi truong nudi

cay vao 1 xy lanh

MAu thir 4 1,8639 9,32

U binh chiét mau thir & 37 °C trong 24 gio thu dugc Tién hanh song song theo qui trinh phéan tich muc

dung dich mau thir 100%. Tir dung dich mau thir 100%  2.2.2.3. trén té bao Vero 76 va té bao L929 ghi lai d hép
pha loang thanh cac dung dich mau thir 50 %, 25 % va  hy tai budce song 570 nm, tir d6 tinh kha niang séng cua

12

22

,5 % bang moi truong nudi cay.
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Tir két qua trén cho thay chénh léch phan trim kha
ning séng cua t& bao ¢ cac mau thir nong d6 100 %
trén té bao Vero 76 va 1L929: mau day din duong mach
mau -1,8 %, mau éng thong mach mau 5,3 %, mau bom
tiém -1,2 % va mau dung cu mé duong mach mau 0,6
%. Nhu viy, c6 su tuong dong vé doc tinh té& bao gay ra
b6i 4 nén mau thir khac nhau trén té bao vero 76 va té
bao L929.

3.3. Dj diic higu

- Dbi ching 4m: St dung dung dich ddi chimg am
phan tinh phu hop ctia phuong phap.

- Béi ching dwong: Str dung mau dbi chimg duong
100 % phan tinh phu hop cua phuong phap.

- Méu tring kiém soat: La méi truong nudi cay o &
37 °C trong 24 gio.

- MAu thi: St dung mau thir 2 (ndng d6 100 %) &
phan tinh phit hop cua phuong phap.

- Mau Blank: Khéng chira té bao, mau thir chi c¢6
dung dich MTT.

Tién hanh theo qui trinh phan tich muc 2.2.2.3. trén
té bao Vero 76, ghi lai do hép thu tai budc song 570 nm,
tir d6 tinh % té bao séng ciia cac mau ddi ching am, dbi
chimg durong va mau thir. Két qua thé hién & Bang 3.

Bang 3. Khdao sat do dac hiéu cua phwong phap

STT Do hip thu (OD) % kha ning song ciia té bao song (%)
Blank Mau tring kiém sodt PC im DC dwong 100 % | Méu thir 100 %
0,0421 0,5452 90,05 4,58 85,00
2 0,0453 0,5347 86,88 6,97 85,16
3 0,0436 0,5411 90,09 3,83 84,82
TB 0,0437 0,5403 89,01 5,13 84,99
Két qua cho thiy co su chénh léch dang ké do hap  3.4. Dé lap lai

thy cia mau tring kiém soat (0,5403) va mau Blank
(0,0437). Ngoai ra, phan trim kha ning sdng cua té bao
ctia mau d6i chimg 4m (89,91 %) va mau thir (84,99 %)
> 70 %. Phan trim kha ning song cua té bao cta miu
d6i chimg dwong 100 % (3,49 %) < 70 %. Nhu vy,
phuong phép thir nghiém doc tinh té bao bang thude thir
MTT trén té bao Vero 76 dat yéu cau vé tinh dic hiéu.

- Chuén bi mau thir: Sir dung cac mau thir 100 % &
phan tinh thich phu hop cta phuong phap. Mdi mau thir
tién hanh lap lai 6 lan.

Tién hanh theo qui trinh phén tich muc 2.2.2.3. trén
té bao Vero 76, ghi lai do hép thu tai bude song 570 nm.
Két qua thé hién & Bang 4.

Bang 4. Khao sat do lap lai cua phwong phap

STT OD Thir 1 OD Thir 2 OD Thir 3 OD Thir 4
1 0,4205 0,4634 0,4857 0,5016
2 0,4552 0,4642 0,4731 0,5145
3 0,4537 0,4625 0,4633 0,5019
4 0,4287 0,4895 0,4632 0,4900
5 0,4486 0,4722 0,5098 0,4959
6 0,4300 0,4931 0,4975 0,4851
TB 0,4395 0,4742 0,4821 0,4982
RSD (%) 3,37 2,91 3,95 2,08

Tir két qua trén cho thdy phwong phéap thir nghiém
ddc tinh té bao bang thudc tha MTT trén té bao Vero 76
dat yéu cau vé do 1ap lai phu hop vaéi phép thir sinh hoc.

4. Két ludn
Qua khao sat ching toi di thim dinh dugc phuong
phap thir nghiém ddc tinh té bao in vitro bang thudc thir
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MTT trén té bao Vero 76 bao gdm tinh thich hop cta hé
thdng, tinh phu hop ctia phuong phap, do dic hiéu va do
lap lai. Két qua thim dinh cho thay phuong phap phu
hop cho viéc thir nghiém doc tinh té bao in vitro bang

thudc thir MTT trén t& bao Vero 76 trén cic nén mau
trang thiét bi y té nhu 6ng thong mach, 6ng dan duong,
bom tiém va dung cu mé duong.

Tai liéu tham khio

. ISO 10993-5:2009 (E), Annex C, pages 24 - 28.
. ISO 10993-12: 2021, pages 6 - 8.

I N S R

and implants.

. Nghi dinh 98/2021/ND-CP (2021), Nghi dinh vé quan Iy trang thiét bi y té, trang 1-25.
. TCVN 7391 - 5 - 2005, Bdanh gid sinh hoc trang thiét bi y té - Phan 5: Phép thir dgc tinh té bao in vitro, trang 7 - 17.

. United states Pharmacopoeia 44, <1031> The biocompatibility of materials used in drug containers, medical devices,

6. ATCC (American Type Culture Collection), Vero 76, https:// www.atcc.org/products/crl-1587.

SUMMARY
The in vitro cytotoxicity assay method using the MTT reagent on Vero 76 cells was validated for system suitability,
method suitability, specificity and repeatability. The validation results showed that the method using MTT reagent on Vero
76 cells was suitable for in vitro cytotoxicity testing of medical devices.

(Ngay nhan bai: 05/03/2022; Ngay phan bién: 15/03/2022; Ngay duyét dang:25/03/2022)

N‘GHIIAEN CUU PINH LUQGNG RACTOPAMIN HYDROCLORID
TON DU TRONG THIT GA BANG PHUONG PHAP LC - MS/MS

NGUYEN THI HONG VAN, CHU VAN MEN
Hoc vién Qudn y

LE THI HUONG HOA™
Vién Kiém nghiém thuéc Trung wong

Tir khoa: Ractopamin, Chat cam tén du, Dinh luong chat cam, LC -MS/MS

1. Pit van dé

V¢é sinh an toan thuc phém ludn 1a mét trong céac van
dé dugc quan tim hang dau trong toan xa hoi cia moi
qudc gia vi né lién quan tryuc tiép dén stc khoe clia ngudi
déan. Céc chit nhém P - agonists da va dang bi lam dung
su dung (trén vao thic dn) nhu mot loai hormon ting
truong, tao nac cho gia stc va gia cAm trong san xuat va
chan nudi, mot trong s6 d6 phai ké dén 1a Ractopamin
hydroclorid (RAC.HCI) (Hinh 1) [1], [2], [3]-

Nhiam ting ning suat chin nudi bang RAC.HCI,
ngudi dan s& tron thém chat nay vao giai doan gin xudt
chudng, nén nhiéu truong hop du lugng du luong cua
chung trong thit khi sir dung, du luong nay cé thé giy

nén nhiéu tac hai xdu cho stc khoe nguoi tiéu dung nhu:
¢6 thé gay triéu chimng ngd doc cip, budn non, chong
mit, run co, danh tréng nguc, ting huyét ap, thic day
bénh tim mach, tham chi tir vong [3]. Néu sir dung trong
thoi gian kéo dai co thé gy ddy thi som & tré em, c6 thé
dan dén r6i loan hé théng hormon ...[3]. O Viét nam, tir
nim 2002 dén nay Ractopamin van duoc liét ké trong
danh sach nhiing hoa chét, hormon cim sir dung trong
san xuét kinh doanh dong vat trén can [1], [2]... Vi vy,
vi¢c nghién clru tinh trang st dung cling nhu x4c dinh
luong ton du trong thyc phdm can duogc quan tam.

V6i sy phat trién cta khoa hoc cong nghé, ¢6 nhiéu
phwong phap co thé xac dinh sy c6 mit cia RAC.HCI
nhu ki thuat mién dich Elisa, tuy nhién, phuong phap
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nay chi phu hop cho sang loc do dé& gay phan tmg chéo,
gdy ti 18 duong tinh gia hodc am tinh gia. Sic ky khi két
ndi khéi phé 1a phuong phap phd bién nhung phai tao
dan xuét d& gay tap chét hodc test Kit danh gia cho két
qua nhanh nhung dj chinh xac va gidi han phat hién
khong cao. Hién nay, sic ky long khdi phd (LC-MS/
MS) dugc danh gia la phuong phap c6 do nhay cao,
phan tich nhanh, chinh x4ac dang dugc tng dung nhiéu
trong phan tich, dinh lwong cac cht trong dich sinh hoc,
trong d6 c6 phan tich Ractopamin.HCI trong thit bo va
thit lon [4], [5], [6]. Trong bai nay, chung tdi Xin gioi
thiéu két qua nghién ctru xay dung phuong phap dinh
luong Ractopamin.HCI trong thit ga bang phwong phap
LC-MS/MS

OH
OH

ZI

HCI
HOQ

Hinh 1. Cong thirc hoa hoc cia Ractopamin
hydroclorid

2. Thuc nghiém
2.1. Thiét bi, dung cu, héa chit va chit chudn
2.1.1. Trang thiét bi: Da duoc hiéu chuan theo yéu cau
cua ISO/IEC 17025 va GLP

- May sic ky long ACQUITY UPLC H-Class’s
Quaternary Solvent Manager, khdi phd: Xevo TQD
Waters; Cot sic ky: ACQUITY UPLC® BEH C, (2,1
x 50 mm, 1,7 pm)

- Can phan tich Mettler Toledo d¢ chinh xac 0,01 mg;

- May ly tam; may do pH Metrohm 780 (Thuy si);
may lic vortex

- Cot chiét SPE MCX, micropipet, dung cu thuy tinh
can thiét (binh dinh murc, pipet, dng dong, phéu loc...)
2.1.2. Hod chat va chdt chudn

Dung méi, hoa chdt:  Acetonitril, methanol,
acid hydrophosphoric, amoni hydroxyd, dikali
hydrophosphat K,HPO, dat tiéu chuan tinh khiét ding
cho phén tich sic ky

Chdt d@6i chiéu: Ractopamin hydroclorid cua Sigma-
Aldrich, My, s6 16: BCBT4623; ham luong 95,0 %
2.2. Pbi twong va phwong phap nghién ctru

2.2.1. Péi twong nghién ciiu

- Mdu trdng: mau thit ga dugc 13y tai Ban Cung cip
Pong vat ciia Hoc vién Quan Y, khong chira chit RAC.
HCL

- Méu chudn: Can chit chuan va pha trong methanol.
Sau d6 thém dich chiét tir mau tring dé duoc cac dung
dich chuan trong nén mau.

- Mdu tu tgo: Thém chat chudn RAC.HCI vao mau
thit ga da xay nhuyén.

- Mau QC (quality control sample): chuén bi doc lap
v6i miu chuan.

2.2.1. Phuwong phap nghién ciru

- Phwong phdp xir 1y mdu: Khao sat, lya chon
phuong phap xir Iy mau phu hop dé chiét duoc toi da
hoat chét va loai duoc cac tap chét

- Khao sat, lua chon cdc diéu kién phan tich:. Su
dung hé théng sic ky khdi phd UPLC - MS/MS loai
tr cuc chap 3 voi ngudn ion héa kiéu ESI. Khao sat
Iwa chon diéu kién sic ky (cot sic ky, pha dong, téc do
dong, thé tich tiém mau, diéu kién khdi phd...). Chon
ché d6 khao sat tu dong dé chon ion me, ion con dung
dé dinh tinh, dinh lugng. Cac thong s6 MS/MS dugc tu
dong toi uu bang ché do MS tune cua thiét bi.

- Tham dinh phwong phdp di chon: V& d6 dic hiéu,
khoang tuyén tinh, do chinh xac, d6 dung, gidi han dinh
luong dudi (LLOQ), gidi han dinh lugng (LOQ), gidi
han dinh lugng trén (ULOQ), danh gia do chon loc va
cac gia tri thu hoi ciia cac miu thém chuin vao nén
mau... Panh gia d6 bén ciia Ractopamin trong dich chiét
mau dit tai bo phan tiém mau tu dong (autosample),
trong dich chiét thit ga duoc bao quan dai ngay ... Cac
két qua thuc nghiém dugc tinh toan va xir 1y théng ké
trén Microsoft Excel voi cac ham thong ké thong dung.
Két qua tham dinh phai dat cic yéu ciu cua phuong
phap phan tich cac chét trong dich sinh hoc [7], [8].

3. Két qua nghién ctru
3.1. Khao sdt diéu ki¢n sic ky

Thir nghiém dugc tién hanh trén hé théng sic ky
ACQUITY UPLC H-Class’s Quaternary Solvent
Manager, khdi phé: Xevo TQD Waters; cot sic ky
ACQUITY UPLC® BEH C (50 x 2,1 mm; 1,7 um),
Nhiét do cot: 30 °C; Thé tich tiém: 2 pl, Toc do dong:
0,2 ml/phat véi pha dong: acetonitril - dung dich acid
formic 0,1 % & cac ty 18 (95 : 5) va (85 : 15). Két qua cho
thdy pha dong o ty 1¢ acetonitril - dung dich acid formic
0,1 % (85 : 15) cho pic can dbi, dugce tach riéng biét, thoi
gian Iuu pht hop nén duogc chon cho nghién ctru tiép theo.
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Lua chon diéu kién khéi phd

Bang 1. Cdc thong s6 ciia detector khéi phé dé dinh
lwong Ractopamin hydroclorid

Chat phan tich Ractopamin
Théng sb hydroclorid
Ché d6 ion héa ESI (+)
Dién thé mao quan (kV) 1,5
Dién thé cone (V) 62
Nhiét d6 khir Solvat (°C) 550
Téc d6 khi khir Solvat (L/H) 900
Tbc d6 khi cone (L/H) 25
Nang lugng va cham (V) 16
Ion me (Dalton) 302,07
Ion con (Dalton) 164,06

3.2. Phwong phap chudn bi méiu

Miu triang: 1a mau dich chiét tir thit ga theo qui trinh
chiét mau thur

Méu chuén: Cic miu chuan duge chuén bi bing
cach thém chudn vao nén mau. Tir dung dich chuan gc
100 mg/ml RAC.HCI trong MeOH, pha thanh dung dich
chuan trung gian trong MeOH c6 néng d6 1000 ng/ml.
Sau do, tir cac dung dich nay, chuén bi cac dung dich
chuan c6 ndng do tir 45 ng/ml dén 9500 ng/ml bang cach
phdi hop véi nén miu tring dé duoc cac dung dich xay
dung dudng chuan

Madu kiém tra (QC): Hoa tan chét chudn RAC.HCI
trong methanol dé thu dugc dung dich chuan géc c6 ndng
d6 RAC.HCI chinh xac khoang 100 mg/ml (QC-W).
Chuén bi doc lap véi mau chuan. Pha loang v&i methanol
thanh chuan kiém tra 1am viéc QC (cach pha twong tu pha
mau chuén). Tir d6, pha véi dich nén mau tring dé tao
thanh chuan LQC (gi6i han dinh luong) = 3 LLOQ; MQC

gan véi ndng do gitra trong diy chuin; HQC (& ndng do
cao trong ddy chuan) = 60 — 80 % ULOQ.

Mu thie: Can 1 g thit ga da xay nhuyén cho vao ng
ly tim 50 ml. Thém 10 ml dung dich K,HPO, 0,1M, lic
vortex 10 phut. Ly tdm 15 phit ¢ toc d6 4000 vong/phut.
Lay 5 ml dich chiét (sau ly tim) cho qua c6t SPE MCX
(Cot SPE MCX da dugc hoat héa bang 5 ml MeOH,
5 ml nudce cat, sau d6 cho 5 ml dém chiét mau K,HPO,
0,1M). Tai mau Ién cdt, toc d6 1 ml/phut. (Khong de
kho cot giai doan cho mau 1én cot va rira cot). Rira br?lng
4 ml nuéc, rira tiép bang 4 ml MeOH. Rira giai bang
4 ml dung dich NH,OH 5 % trong MeOH. Lay dung
dich rura giai, thoi kho bang khi nito & 40 °C. Hoa tan
cin kho bang 1 ml hdn hop cua acetonnitril va acid
formic (85 : 15), lic bang may vortex va loc qua mang
loc 0,45 pm, dugc dung dich dé tiém sic ky

3.3. Thiam dinh phwong phdp phan tich

3.3.1.Tinh twong thich ciia hé thong
Pl}én tich sic ky lap lai 6 lz‘%n mau tutao (thém chat chuz?n
vao nén mﬁu’thjt ga), ghi lai sac ky do, dap tmg pic cia 6 1an
phan tich. Két qua dugc néu ra & Bang 2 va Hinh 2.
Bang 2. Su phit hop ciia hé thong sdc ky

RAC.HCI (48 ng/ml)
STT tp Dap trng pic (counts)
1 0,5 199,672
2 0,5 204,565
3 0,51 199,803
4 0,5 204,547
5 0,5 208,904
6 0,5 203,302
TB 0,5 203,466
CV (%) 0,81 1,69

R115 Smooth(Mn,1x2)

ractopamin_
100 0.50

205
2.05e2
52

MRM of 2 channels,ES+
302.7 > 164.06

5.159e+003

min

020 040 060 080 1.00 120 140 160  1.80 200 220 240 2.60 _ 2.80

Hinh 2. Sdc ky a6 mau kiém tra sw twong thich cua hé théng sdc ky
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Nhu vay, do léch vé thoi gian luu cua RAC.HCI la
0,81 % (<2 %), ctia dién tich pic la 1,69 % (< 5 %) déu dat

yéu cau, phuong phap 14 phtt hop véi hé thong sic ky di chon.
3.3.2. B¢ dac hiéu cua phuwong phap

R1Z3 Smooth{n,112) MRM of 2channels £S+ Rif5 Smoothiin. 12 NRI of 2 chanels ES+
5 ’
|
[ 4 ‘
|
o 2 }\
s‘nlm o 102 » - » H
v 025 05 075 100 125 15 175 200 225 250 275 ol a) 020 I)Al; 05; 080 ’H]l 120 140 160 180 200 220 240 260 280 b)
Hinh 3. Sdc ky do cdc mdau: mau tring a); mau thém chudn RAC.HCI nong dé ¢ LLOQ: b)
Bang 3. Két qua xdc dinh dg chon loc va giéi han dinh leong dwéi (LLOQ)
L, x ¢ MAu thém chuén (48 ng/ml) Ty 1€ dap ung
P Dap iwng mau trang P . X A 17 x gt o A Z
SoTT (counts) Dap wrng pic Nong do D¢ ding | mau trang/mau thém chuan
(counts) tim thay (%) (%)
1 0,019 199,672 38,15 80,3 0,01
2 0,604 204,565 45,89 96,6 0,29
3 1,315 199,803 38,35 80,7 0,66
4 0,032 204,547 45,87 96,5 0,02
5 0,035 208,904 52,8 111,1 0,01
6 0,163 203,302 43,89 96,5 0,08
X 203,466 44,15 93,6
CV (%) 1,69 12,42 12,41
Két ludn Pat Dat Pat Pat (<20%)

Két qua cho thdy: Trén sic ky dd, pic cia RAC.HCI
dugc nhan dién rd rang, tdch hoan toan khoi pic tap chét
¢6 trong mau. Tai thoi diém 0,51 phut (tring voi thoi
gian luu ctia RAC.HCI): Ty 1& dép tmg ctia mau c6 hoat
chat tai ndng do 48 ng/ml so voi mau tring gip nhiéu
1An mAu tring, dat yéu cu (Theo céc tai lidu phai gap it
nhét 1a 5 1an). Phuong phép dat yéu cau vé do chon loc,
dac hiéu. Gia tri 48 ng/ml la gidi han dinh Iuong dudi ctia
phuong phap véi ty 16 thu hoi dat tir 80,3 dén 111,1 %, do
Iéch CV = 12,41 %. Nhu vay d6 dung va do lap lai tai
nong d nay déu < 20 %, dat yéu cau phuwong phap phan
tich trong dich sinh hoc [7], [8]...

3.3.3.Puong chudn va khodng tuyén tinh

Phan tich cac mau chuan RAC.HCl ¢6 néng do 47,5;
95; 190; 475; 950; 1900; 4750; 9500 ng/ml trong mau
thit ga theo quy trinh da xay dung. Két qua dugc trinh
bay trong Bang 4 va Hinh 4. Két qua tir Bang 4 va Hinh
4 ta thiy, ty 1é dién tich pic va ndong d6 RAC.HCI phu
thudc tuyén tinh chat ché véi hé sé twong quan cao, R2
=0,9975. Nong d6 RAC.HCl tinh lai theo duong chuan
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so voi 1y thuyét ndm trong khoang 92,72 - 114,8 %,
déu nam trong khoang giéi han cho phép 1a 85 - 115 %
va 80 - 120 % dbi voi diém LLOQ. Duy nhét tai diém
ndng d6 S6 1a nam ngoai khoang 85 — 115 % (116,1 %)
nhung van trong yéu cau cho phép (75 % sé diém nim
trong khoang tuyén tinh). Khoang ndng dé 47,5 ng/ml
— 9500 ng/ml 1a kha rong, dam bao phuong phap c6 do
tin cdy khi dinh lwong RAC.HCI & nhidu mirc ndng do
khéc nhau, dap ing quy dinh cua phuong phap phan tich
thudc trong dich sinh hoc [7], [8]

3.3.4. B¢ dung va do chinh xac cua phwong phap
Tham dinh do dang va do lap lai trén 4 loai mau:
LLOQ, LQC, MQC va HQC chita RAC.HCI c6 ndng d6
tuong tng la 50 ng/ml; 150 ng/ml; 750 ng/ml va 7500
ng/ml. Két qua duoc trinh bay ¢ Bang 5. Két qua khao
sat cho thiy: Phuwong phap dinh luong ¢ mirc ndng do
LLOQ c6 do dung trong ngay (tur 80,1-111,1 %) va khac
ngay (tir 80,1 - 115,4 %), 1a trong khoang cho phép 80 -
120 %. O 3 muc nong d con lai (tir 85,0 — 113,2 %) ndm
trong gidi han cho phép 85- 115 %. B chinh xac c6 gia
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tri CV % tir 9,25 - 13,86 % (dat yéu cau < 15 %). Nhu  hop véi phwong phap phan tich trong mau thit ga (dich
vay, do dung, do chinh xac trong ngay va khac ngay phu  sinh hoc) [7], [8].

Bang 4. Si twong quan giita nong dé va dién tich pic RAC.HCI trong mau thit ga

Tén miu S1 S2 S3 S4 S5 S6 S7 S8
Néng do thuc (ng/mL) 475 95 190 475 950 1900 4750 9500
Pap tmg pic (counts) 203,395 | 229,234 | 308,190 | 512,760 | 864,366 | 1568,774 | 3267,401 | 6350,792
Phuong trinh hoi quy Y =0.631256 X+ 175,592; R?=0,9975
Nong do xéc dinh tirduong |,/ 5 | 945 | 210,05 | 534,12 | 1091.11 | 2207.00 | 4897.87 | 9782.40
chuan (ng/mL)
Nong do xacdinh trdwong | o) o | 1097 | 1105 | 1124 | 1148 | 1161 103.1 102.9
chuan so voi gia tri thuc (%)

ompound name: ractopamin
a : = 0.008780, r*2 = 0.907561

1256 * X +175.502

al St

d, Area
gin: Exclude, Weighting: 1/x, Axis trans: None

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 1 Oﬂa
Hinh 4. Puong chudn cia Ractopamin hydroclorid

Bing 5. Két qua khao sat dg diing, dé lap lai trong ngay va khdc ngay

LLOQ (50 ng/mL) LQC (150 ng/mL) MQC (750 ng/mL) HQC (7500 ng/mL)
. « |Néng dp @| Pg ding | Nong dp |Pé diing ®|Nong dp @|Pg diing ®| Nong dp™@ | Pg diing™

Neay|Maul omr) | ® (%) |@ mgmL)| (%) | mgml) | (%) | (ng/mL) (%)
1| 38,14 80,3 123,13 86,4 605,7 85,1 7864,91 110,4

2 | 45,89 96,6 133,20 93,4 750,6 105,3 7209,00 101,1

3 | 3797 80,1 142,67 | 100,1 632,7 88,9 6056,31 85,0
L4 | 458 96,6 15990 | 1122 | 818,56 114.8 8009,72 1124
5 | 52,77 11,1 151,67 | 1064 | 71432 100,2 6219,23 87.3

1| 4441 93,5 125,09 87,7 713,92 100,2 7046,63 98,9

2 | 4037 85,0 126,76 88,0 654,07 91,8 7609,50 106,8

3 | 5429 1143 | 148,68 88,5 607,76 85,3 7987,12 12,1

I 4T 4740 99,8 159,87 | 1122 | 672,60 94,9 7174,87 100,7
5 | 52,53 110,6 | 136,94 96,1 806,55 113,2 8065,51 113,2

1| 3861 81,3 124,38 87,3 688,08 96,7 7481,05 105,0

2 | 4498 94,7 14552 | 102,1 | 652,65 91,6 7146,37 100,3

3 | 5671 1154 | 12581 88,2 681,15 95,6 7659,37 107,5

I 4 55,05 1153 | 14694 | 103,1 788,73 110,7 7310,25 102,6
5 | 4237 89,2 132,23 91,0 665,95 93,6 6426,75 90,2

X 46,49 97,8 138,85 96,2 696,95 97,8 7284,44 101,8
CV (%) | 13,86 13,84 9,25 9,50 9,75 9,70 8,77 8,81

(a): tinh tir phwong trinh hoi qui; (b): % so véi nong dg thie
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3.3.5. Anh huong cua nén mau: LLOQ, LQC, MQC va HQC s¢& dao dong trong khoang

Panh gia cac két qua thu duoc tir cac mau ty tao nao, két qua thé hién ¢ Bang 6.

Bang 6. Két qua khdo sdt cac gid tri thu hoi tir cde mau ti tao

LLOQ LQC MQC HQC
(50 ng/mL) (150 ng/mL) (750 ng/mL) (7500 ng/mL)
Ngiy| Miu | Nong d@p @ | D¢ ding ™ |Néng dp @ |Dj diing @ |Nong dp @| D¢ diing @ | Nong do™ |Dj diing™®

(ng/mL) (%) (ng/mL) (%) (ng/mL) (%) (ng/mL) (%)

1| 3814 803 | 12313 | 864 | 6057 851 | 786491 | 1104

2 | 4589 966 | 13320 | 934 | 7506 | 1053 | 720000 | 1011

3 | 3797 80,1 | 14267 | 1000 | 6327 889 | 605631 | 850

4 | 4588 966 | 15990 | 122 | 81856 | 1148 | 800972 | 1124

s | os277 | o | o1sue7 | 1064 | 71432 | 1002 | 621923 | 873

: TB 92,94 99,7 98,86 99,24
Gioi han +20% | © 15> 81,1- 80,27 - 80,65 -
LLOQ g 118,29 11745 117,83

1| 444 93,5 | 12509 | 877 | 71392 | 1002 | 704663 | 989

2 | 4037 850 | 12676 | 889 | 65407 | 918 | 760950 | 1068

3| 5420 | 143 | 14ses | sss | 60776 | 853 | 798712 | 112.1

4 | 4740 998 | 15987 | 1122 | 67260 | 949 | 717487 | 1007

n| s | 523 1106 | 13694 | 961 | 80655 | 1132 | 806551 | 1132
B 100,64 94,68 97,1 106,34
Gi6i han =20 % (jgoz(s)’ll? ) 74,55 - 76,95 - 86,21 -
LLOQ 12077 114,81 11721 126,47

1| 3861 813 | 12438 | 873 | 68898 | 967 | 748105 | 1050

2 | 4498 047 | 14552 | 1021 | 65265 | 916 | 714637 | 1003

3 | se 1ns4 | 12581 | 882 | 68115 | 956 | 765937 | 1075

4| 5505 | 1us3 | 14694 | 1031 | 78873 | 1107 | 731025 | 1026

m| s | 4237 892 | 13223 | 910 | 66595 | 936 | 642675 | 902
B 99,18 94,34 97,64 101,12
Gii han =20 % | © 175 74,5 - 778 - 81,28 -
LLOQ 1900 114,18 117,48 120,96

Két qua thu duoc cho thay, cac gi tri thu hdi 6 cac  3.3.6. D6 on dinh ciia RAC.HCI trong dich chiét tir
mirc ndng d6 khac nhau trong cac miu ty tao déu nam  thit ga

trong khoang + 20 % LLOQ. Theo tai li¢u tham khao Nghién ctru d6 6n dinh cua RAC.HCI ¢6 mat trong
ctia FDA nam 2018, cung véi ket qua vé do chon loc va  mau dich chiét thit ga da qua bao quan trén cac 16 LQC
d6 dic hiéu & trén, két qua nay 1a dat yéu cau [8]. (150 ng/ml) va HQC (7500 ng/ml). Panh gia d 6n dinh
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ctia RAC.HCI biang céach so sanh ndng do RAC.HCI ¢
trong cac mau dugc bao quan va cic miu c6 ndng do
turong tng dugc phén tich ngay sau khi hoa tan chuén
RAC.HCI vao dich chiét tir thit ga. Két qua dugc trinh
bay ¢ Bang 7.

Tir két qua cta Bang 7 ta thiy: Do léch % clia ndng
d6 mau dich chiét thit ga qua bao quan so v&i ban dau
sau 3 chu ki dong - rd & 2 muc ndng d6 LQC va HQC
v6i do 1éch 1an luot 14 8,3 va 5 % (déu < 15 %). P chinh
xac CV % dao dong tir 4,9 - 7,6 % (déu < 15 %).

Bang 7. Két qua d én dinh ciia RAC.HCI trong madu dich chiét thit ga da bao quan

Nong dd ban dau Nong d sau biao quan
Pj 3n dinh Miu (ng/ml; n =6) (ng/ml; n = 6) D‘(?‘;?)Ch
2 N 0
Nongdo TB| CV (%) | Nongdo TB | CV (%)
LQC 147,6 7,1 159,9 7,6 8,3
Sau 3 chu ky dong - ra
HQC 7234,0 6,7 7594,8 4,9 5
O nhiét d6 phong trong thoi gian LQC 147,6 7.1 1538 6,1 4.2
ngan (6 gio) HQC 7234,0 6,7 7505,3 6,0 3,7
Do 6n dinh trong autosampler LQC 147,6 7,1 150,0 6,0 2,7
(24 gio, 20 °C) HQC 72340 1,6 7210,2 6,7 0,3
bo on dinh dai ngay LQC 147,6 7,1 157,8 8,4 6,9
(-35°C+5°C, 30 ngay) HQC 72340 6,7 75294 51 4,1

D6 6n dinh cua mau dich chiét thit ga qua bao quan &
nhiét d6 phong: do léch (%) nong do clia mau nay & nong
d6 LQC va HQC lan lugt 13 4,2 % va 3,7 % (déu < 15 %)
va gia tri CV % giita cac 1an dinh luong déu < 15 %. Po on
dinh ctia mau sau xt Iy (auto sampler): D6 léch ndng do cua
mau dich chiét thit ga sau xir Iy sau 24 h & 2 mirc ndng do
LQC vaHQC lan luot 1a 1,6 va - 0,3 %, déu < 15 %, dat. Va
dd chinh x4c CV % ctia céc lan do déu < 15 %.

- Do 1éch % cua néng do mau thit ga so v6i ban dau
sau thoi gian bao quan dai ngay (30 ngay) & 2 mirc nong
d6 LQC va HQC 12 6,9 % va 4,1 %, déu < 15 %.

4. Két luan

Qua khdo sat nghién ctru, mét qui trinh phan tich
xac dinh du Iugng Ractopamin hydroclorid trong thit
ga bang phuong phap LC-MS/MS da dugc thiét lap véi
k¥ thuat chiét pha ran va cac diéu kién sic ky va khoi
phd phtt hop. Chat cim Ractopamin hydroclorid dugc
chiét tach ra khoi mau thit ga bang ky thuat chiét pha
ran (SPE). Phuong phap phan tich tiép theo 1a LC -MS/

MS v6i cac didu kién phéan tich nhu sau: Cot sic ky:
ACQUITY UPLC® BEH C,; (2,1 x 50 mm, 1,7 um)
duoc sir dung 1am pha tinh, pha dong 1a hon hop cua
acetonitril va dung dich acid formic 0,1 % vdi ty 1€
85 : 15; tbe do dong 1a 0,2 ml/phut; detector khdi phé tor
cuc chdp ba (ACQUITY UPLC H-Class’s Quaternary
Solvent Manager; Xevo TQD, Waters).

Két qua tham dinh cho thay, phuong phap c6 do dic
hiéu cao, c6 gidi han dinh lugng dudi nho (LLOQ =
48 ng/ml), khoang tuyén tinh kha rong (48 ng/ml dén
7500 ng/ml), c6 d6 dung cao (tir 80,1 —115,4 %) va do
lap lai tot voi gia tri CV % nho (9,25 dén 13,86 %),
thoi gian phan tich sdc ky nhanh, chat phan tich 6n dinh
trong nén mau thit ga véi mot thoi gian dai (30 ngay).
Phuong phép dwa ra da dap umg cac yéu ciu ciia phuong
phap phén tich thudc trong dich sinh hoc ciia EMA va
US-FDA [6], [9]. Chung t6i hy vong phuong phap nay
c6 thé ap dung dé dinh luong Ractopamin hydroclorid
trong cac mau dé xem xét sy nhiém chat cAm nay trong
cac ché pham tir thit ga.
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Summary

A method using ultra performance liquid chromatography tandem mass spectrometry was developed for determination of
banned Ractopamin hydrochloride (RAC.HCI) substance in the chicken. The RAC.HCI was separated from chicken by SPE
technique and was dissoluted in the mobile phase. The LC-MS/MS method with the chromatographic conditions as follows:
A new column ACQUITY UPLC® BEH C g (2.1 x 50 mm, 1.7 um) packed with octylsilyl silica gel for chromatography was
used as stationary phase, a mixture of 85 volumes of acetonitrile and 15 volumes of 0.1 % formic acid solution was used
as the mobile phase with a flow rate of 0.2 ml per minute, using a tandem quadrupole mass detector. (ACQUITY UPLC
H-Class s Quaternary Solvent Manager; Xevo TOD, Waters).The exprimental results proved that the assay was linear over
the concentration from 48 ng/ml to 9500 ng/ml. The LLOQ was 48 ng/ml. The method was validated about the specificity,
The intra-day and inter-day accuracy were within 80.1 % - 115.4 %. (CV = 9.25-13.86 %). The validation results proved
that this method was suitable for determination of Ractopamin in accuracy the chicken preparation

(Ngay nhan bai:21/01/2022; Ngay phan bién: 24/02/2022 ; Ngay duyét dang:21/03/2022)
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Vero 76. i 18
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- Nghién ctru dinh lwong Ractopamin hydrochlorid ton du trong thit ga bang phwong phap
LC-MS/MS. i ) ) ' 24
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