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ABSTRACT

Background: Mebendazole’s impurity A standard [methyl (5-benzoyl-1H-benzimidazol-2-
yl) carbamate] is specified in pharmacopoeia monographs for mebendazole and mebendazole
tablets (i.e., USP 43, BP 2020, EP11.0 and Vietnamese Pharmacopoeia V) and set at not more
than 0.25 %. It is also a component of the standard mixture for mebendazole system suitability
testing.

Aim: This study was carried out to establish spectral dataset for identification of
mebendazole's impurity A standard and HPLC/DAD chromatographic method for its content
determination.

Method: Mebendazole’s impurity A standard was structurally identified by NMR, HR-MS, IR,
UV spectroscopy, melting point. This standard’s content was HPLC/DAD determined using the
dilution method.

Results: A dataset (including HR-MS, 1D-NMR, IR, UV spectra and melting point) was
successfully established for identification of mebendazole’s impurity A standard. An HPLC
method was also developed to quantify this standard. According to the validation data, the
method was specific, linear in the range from 0.1 to 10 ppm, precise (RSD = 0.01 %). The content
of mebendazole’s impurity A standard was chromatographically determined to be 99.9 %.

Conclusions: Mebendazole’s impurity A standard was structurally identified by HR-MS, 1D-
NMR, IR, UV spectral dataset. Using the dilution method, it was HPLC/DAD quantified to be
99.9 %.

Key words: Mebendazole’s Impurity A, chromatographic purity, HPLC/DAD, NMR, HR-MS, IR.
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TOM TAT

Pat van dé: Chat chuan tap A mebendazol tén khoa hoc la methyl (5-benzoyl-1H-
benzimidazol-2-yl)carbamate) dugc st dung trong cac chuyén luan nguyén liéu va thudc vién
nén chira mebendazol trong cac dugc dién USP 43, BP 2020, EP 11.0, DDVN V dé€ danh gia gidi
han tap chat A véi yéu cau khéng I16n hon 0,25 % va hon hop danh gia do phu hop hé théng
(mebendazole for system suitability CRS) bao gém chat chuan: mebendazol va cac tap lién quan,
trong d6 co tap chat A.

Muc tiéu nghién ctru: xay dung bo phé dé nhan dang va phuang phap xac dinh dé tinh
khiét sdc ky HPLC/DAD clia nguyén liéu chat chuan tap A mebendazol.

Phuong phap nghién ctu: Do phé NMR, HR-MS, IR, UV, nhiét d6 ndng chay khang dinh cau
trdc va xay dung phuong phap xac dinh dé tinh khiét tap A bang HPLC/DAD st dung ky thuat
pha loang dung dich thu.

Két qua nghién ciu: Da xay dung dugc bo dit liéu nhan dang tap A mebendazol gém: phé
NMR, HR-MS, IR, UV, nhiét d6 nong chay va phuong phap xac dinh d6 tinh khiét sac ky tap A
mebendazol bang HPLC/DAD. Tham dinh phuong phap xac dinh dé tinh khiét sic ky da xay
dung c6 do dac hiéu cao, khoang tuyén tinh tirnéng d6 0,1 dén 10 ppm, d6 lap lai tot véi RSD%
=0,01 %<2 % va d6 tinh khiét sac ky ciia nguyén liéu chat chuan tap A mebendazol 1a 99,9 %.

Két ludn: Pa nhan dang dugc tap A mebendazol bang phd HR-MS, 1D-NMR, IR, UV va xay
dung dugc phuong phap HPLC/DAD st dung ky thuat pha loang dung dich thi va xac dinh
dé tinh khiét ctia nguyén liéu chat chuan tap A mebendazol 1a 99,9 %.

Tirkhéa: Tap A mebendazol, @6 tinh khiét sac ky, HPLC/DAD, NMR, HR-MS, IR.

Dat vén dé dung, dién hinh 1a cac thudc chua

La mot nudc & vung nhiét ddi, khi hau
néng am, diéu kién vé sinh kém nén Viét
Nam co ti |é nhiém giun, san kha la cao. Pa
s6 cac thudc chéng giun déu co6 hiéu qua
cao, it tdc dung khéng mong muén va dé s
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mebendazol [1], [2]. Hién nay cé nhiéu ché
phdm cé chira mebendazol dugc san xuat
trong nudc dang dugc luu hanh trén thi
truong. D€ ki€ém soat chat lugng clia nguyén
liéu clng nhu thanh phdm cé chua
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mebendazol, mét s Dugc dién hién hanh
yéu cau thu tap chat lién quan, trong d6 cé
tap A (tén khoa hoc la methyl (5-benzoyl-
1H-benzimidazol-2-yl)carbamate)) vai yéu
cau gidi han khong dugc I6n hon 0,25% va
hén hop danh gia d6 phu hop hé théng
(mebendazole for system suitability CRS) bao
gém cac chat chuan: mebendazol va cac tap
lién quan clia mebendazol (7 tap chat trong
do co tap A), [3], [4], [7], [8]. Tuy nhién, chat
chuén tap A va hén hgp chat chuén tap nay
hién nay chua dugc san xuat tai Viét Nam,
phai nhap khau ti nudc ngoai vdi gia thanh
tUr 5-10 triéu/lo 10 mg. Vi vay, dé co thé su
dung chéat chudn tap A va hén hgp chat
chuan danh gia dé phu hop hé théng sac ky
can c6 nguyén liéu chat chuan tap A
mebendazol. Nghién ctiu dugc thuc hién véi
muc tiéu: xay dung bé phd dé nhan dang va
phuong phéap xac dinh do tinh khiét sac ky
HPLC/DAD cla nguyén liéu chat chuan tap
A mebendazol.

Déi tuong va phuong phap nghién cou

Déi tuong nghién ciru:

Nguyén liéu tap A mebendazol do nhém
nghién ctu tu téng hgp theo quy trinh sau:
thuy phan mebendazol trong dung dich
NaOH 2M va dung méi MeOH, dun héi luu &
70 °C, sau 3 gid trung hoa t&i pH=8 bdng
dung dich HCI 10 % thu dugc két tha. Hoa tan
tha bang acid formic (HCOOH) 96 %, trung
hoa bang NHs dac téi pH = 6-7, thu dugc
nguyén liéu tap A mebendazol.

Hoéa chdt va thiét bi nghién cuu:

Can phan tich Mettler Toledo (d=0,1mg),
may sac ky l6ng hiéu nang cao Agilent 1200,
cbt sac ky InertSustain C18 (250 x 4,6 mm, 5
pm) cua GL Sciences, mdy cong hudng tu hat
nhan Bruker 600MHz, may can hong ngoai
Nilolet iS50 NIR (Thermo).

Héa chat, dung moi: dicloromethan
(CH2Cl2), metanol (MeOH), aceton ((CH2).CO),
acid formic (HCOOH), ethanol (EtOH), n-
butanol, natri hydroxid (NaOH), amoniac
(NH2), acid hydrocloric (HCI), amoni acetat
(CH:COONHs.): dat tinh khiét phan tich;
acetonitril (ACN) Merck: dat tinh khiét sac ky.
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Phuong phdp nghién cuu:

Xay dung b6 dir liéu nhan dang tap A
mebendazol: Tién hanh do phé khéi (HR-MS),
ph6 cong huéng ti hat nhan (NMR), phé
héng ngoai (IR), phé UV (néng dé tap A
mebendazol 10 ppm trong dung méi ACN -
H.O = 1:1), do nhiét d6 néng chay déi véi
nguyén liéu tap A mebendazol va so sanh vai
cac tai liéu da dugc cong bo [6].

Xay dung phuong phap xac dinh d6 tinh
khiét sac ky tap A mebendazole si dung ky
thuat pha loang dung dich thd: qua tham
khao chi tiéu th tap chat lién quan cla
chuyén luan Mebendazol trong cac dugc dién
USP 43, BP 2020,EP11,DDVNV [2, 3,7, 8], tién
hanh khao sat diéu kién sic ky dé xac dinh do
tinh khiét sac ky tap A mebendazol nhu sau:
cot C18 (25 cm x 4,6 mm, 5 um), nhiét doé cot
25 °C, dung mdi pha mau: ACN - H20 (1:1),
pha dong gom: kénh A: ACN va kénh B: dung
dich amoni acetat 0,75 %, t6c d6 dong: 1,0
ml/min, thé tich tiém: 20 pL, detector UV
(budc song 250 mm).

Cach tinh:

EStap

tap A/PC(1)

% t6ng tap =

Trong dé: YSwp la tong dién tich pic clia cac
tap chat lién quan trén SKD dung dich thi, Stp
weca): dién tich pic tap A mebendazol trén SKD
dung dich déi chiéu (1)

Do tinh khiét pic chinh trén sac ky dé dung
dich thr dugc tinh bang 100% trir di téng tap
chat lién quan.

Phuong phap da xay dung dugc tién hanh
tham dinh vé dé dac hiéu, LOQ, dudng chuan,
dé chinh xac theo hudng dan cta ICH.

Két qud nghién cou

Xay dung bé dir liéu nhan dang tap A
mebendazol

Nhiét d6 néng chdy: 205 - 209 °C.

Phé khéi (HR-MS): Chat tap A cé phé HR-
ESI-MS cho pic & m/z: 238,0975 [M+H]* cho
phép xac dinh cong thiic phan t cla chat la
CiaH11N3O (gia tri m/z ly thuyét ing véi cong
thuic nay la 238,0980).

Phé c6ng huéng tar hat nhdan (NMR): Phé TH-
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NMR cho tin hiéu ctia 8 proton & vung truong
thom & 6x 7,27- 7,76 ppm, trong d6 ¢6 tin hiéu
cla1hé ABX 3 6n7,69(d,J=1,8Hz H-3); 7,56
(dd,J=1,8; 8,4 Hz, H-5); 7,28 (d, /= 8,4 Hz, H-6).
Con lai la tin hiéu cla 5 proton clia vong
phenyl thé. Phé 3C-NMR két hgp phd HSQC
xac dinh dugc chat c6 1 nhom cacbonyl & &¢
(199,1 ppm), 8 nhdm methin sp? phu hgp vai
phé 'H-NMR va cac nguyén ti cacbon khéng
lién két truc ti€p véi hydro. Trén phé HMBC
quan sat thay proton H-3 (&x 7,69 ppm) tuong
tac véi C=0 (6c 199,1 ppm)/C-5 (¢ 125,6 ppm)
va tuong tac ctia H-5 (&n 7,56 ppm) véi C=0 (¢
199,1 ppm)/C-3 (6c 129,3)/ C-7 (¢ 114,5 ppm),
proton H-6 (6x 7,28 ppm) tuong tac véi C-2/C-
4/C-7 cho phép gan két vong B véi vong C va
vong B lién két vai C=0 qua C-4. Ngoai ra con
quan sat thay tuong tac ctia H-10/H-14 véi C=0

8

ching t6 vong phenyl thé lién két truc tiép véi
C=0 qua C-9. Dua vao céac dit liéu phé ESI-MS,
1D, 2D-NMR va so sanh tai liéu tham khao [6]
xac dinh dugc chat la methyl (5-benzoyl-1H-
benzimidazol-2-yl) carbamat) la tap A
mebendazol va c6 cong thiic cau tao nhu hinh 1.

Phé héng ngoai (IR).

Phé IR (KBr), vmax (cm™) cla tap A
mebendazol cé cac dinh ddc trung sau: 3324,
3057, 1720, 1648, 1629, 1577, 1473, 1455,
1391,1319,1288,1243,1210,1110,1047,975,
892,831,769, 702, 690, 640, 563

Phé hdp thu UV:

Nguyén liéu chuan tap A mebendazol pha
trong dung méi ACN - H20 (1:1) dé dugc dung
dich c6 néng dé 10 ppm. Tién hanh quét pho
tu 190 - 400 nm cho cuc dai tai 220, 250 va 330
nm (Hinh 2).

Bang 1. D{r liéu phd 3C-NMR va 'H-NMR cla chéat tap A

T *§cte DEPT 8 Sx**mult. (Jin Hz) HMBC (H- Q)
1 157,68 (q 159,0
2 139,03 (q 137,0
3 127,78 (H 129,3 7,69(d, 1,8) (-5,(=0
4 131,51 (q 130,7
5 123,56 (H 125,6 7,56 (dd, 1,8; 8,54) (=0,(7,C3
6 111,92 H 12,5 7,28(d, 8,4) (-2,C-4
7 112,64 (q 14,5
8 195,47 (C=0) 199,1
9 145,25 (q 140,3
10,14 129,22 (H 130,7 7,75m (-12,(=0
11,13 128,32 (H 129,3 7,54m -9
12 136,62 H 133,0 7,63m (-10,C-14
a: CD>0D, b: 200 MHz, ¢: 600 MHz, d; DMSO, e: 400 MHz [6]
H
N
(I L
N
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Hinh 1. Mét s6 tuong tdc chinh trén phé HMBC va céng thiic cdu tao ctia tap A mebendazol
Phé hong ngoai (IR):
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200 226 260 275 300 326 /O IS5 nm

Hinh 2. Phé hdp thu UV cta tap A mebendazol

Xdy dung phuong phdp xdc dinh dé tinh
khiét sdac ky tap A mebendazol

Diéu kién sac ky dugc tién hanh khao sat
nhu muc 2 phuong phap nghién ctu, dé dam
bdo phat hién va tach hoan toan tap chat lién
quan khoi tap A mebendazol, nghién ctu da
strdung ky thuat pha loang dung dich thur va
diéu chinh cac diéu kién sau:

Chuong trinh dung moi

Tién hanh diéu chinh ty 1é pha déng theo
chuong trinh dung méi (bang 2) dé dam bao
pic cla tap A mebendazol tach hoan toan
khoi cac tap chat lién quan va sac ky do6 thu
dugc pic sac ky gon, can doi, thai gian luu tap
A mebendazol khoang 17 phut (hinh 3).

Bang 2: Chuong trinh dung méi pha déng

Théi

8

Néng dé dung dich tha

Khado sat do tinh khiét sac ky cta tap A
mebendazol trén 3 dung dich th&t nbng d6
500, 800, 1000 ppm, nhan thdy dung dich 800
va 1000 ppm pic chinh qua I6n lam dinh pic
bi tu dong thoi gay ra hién tuong cot bi qua
tai, kéo dai thoi gian rira cot. DO tinh khiét sac
ky cla nguyén liéu tap chat A mebendazol
dugc xac dinh bang bang ky thuat pha loang
dung dich th{t, 8 nbng d61000 ppm, 800 ppm
va 500 ppm khac nhau khéng dang ké (tuang
ung la 99,96 %, 100 % va 100 %) (hinh 4). Vi
vay, dung dich thr c6 ndbng d6 500 ppm dugc
lua chon vi 6 ndng d6 nay pic tap A thu dugc
tin hiéu phu hop dé phat hién day du cac tap
chat lién quan va dung dich nay dugc chuan
bi nhu sau: can chinh xac khoang 10 mg
nguyén liéu tap A mebendazol trong binh
dinh muc 20 ml, hoa tan va dinh muc vira du
bang dung moi pha mau.

Néng dé dung dich déi chiéu

Lua chon ky thuat pha lodng dung dich thu

GADT A 3904 R (1A A MERENGACOLOODTE3000000 )

1000 ppm

ian Pha dong A Pha dong B Tocdo i
. il ppI!
311in) ACN (%v/v)  dung dich amoni acetat 0,75% (%v/v) ~ dong ‘ 800 ppn
1,0
0-5 90 — 75 10— 25 .
ml/min
5-30 75— 50 25— 50 10 1) o ‘2
ml/min ‘ 500 ppm
1,0 — P
30-35 50 — 90 50—10 . -
ml/min
1,0 ’
35-40 90 10 . \ < P ~ a ,
mimin - Hinh 4. Sac ky do tai cdc néng dé khdc nhau
DAD1 C, Sig=250,16 Ref=off (TAP A MEBENDAZOLE\220405000010.D)
mAU
80
60 -
40
m 8 § 3
o il - = a
8 1b ' 15 ' 20 ' 25 30 35 min

Hinh 3. Sdc ky d6 mau thia 500 ppm véi chuong trinh dung méi lua chon
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va gidi han téng tap cho phép nén dung dich
doi chiéu (1) c6 ndbng dé 5 ppm bang 1/100
dung dich thir va dugc chuén bi nhu sau: hat
chinh xac 1,0 ml dung dich th cho vao binh
dinh muéc 100 ml, dinh muc via da bang
dung moi pha mau.

Thdam dinh phuong phdp phén tich

D6 phti hop hé théng:

Tiém lap lai dung dich d6i chiéu (1) dugc
chudn bi nhu trén tiém l3p lai 6 1an.
Bang 3. Két qua tham dinh dé phu hgp hé théng

1) Thei gian luu (phiit) Dién tich pic (mAU.s)
Trung binh 16,726 405,2

RSD 0,04%(<1,0%) 0,90% (< 2,0%)
Do ddc hiéu:

Chuan bi mau trdng, dung dich tha, dung
dich déi chiéu (1) va cac dung dich thi phan
hiy & cac diéu kién khac nghiét: H.SO4 TM
trong 20 phat, NaOH 1M trong 50 phut, UV
trong 24 gid, H202 30% trong 30 phut, dun

LY

cach thay 100°C trong 30 phat (hinh 5).

Sac ki d6 clla mau trang khéng xuat hién
pic c6 thdi gian luu trung véi thai gian luu cla
pic tap A mebendazol trén sac ki d6 clia dung
dich thirva dung dich déi chiéu (1).

Cac pic tap chat xuat hién trén sac ki dé
dung dich th va dung dich thd phan hay
trong diéu kién khac nghiét tach hoan toan
khai pic tap A mebendazol.

Gi6i han dinh lugng (LOQ):

Pha loang dung dich chuan déi chiéu (1)
dén nong dé phu hgp va tinh gia tri S/N nam
trong khoang tir 10-20, thu dugc tai nong do
0,1 ppm ty s6 tin hiéu trén nhiéu S/N = 10
(hinh 6), chuan bi 10 mau c6 ndbng d6 0,1 ppm
va tiém sac ky, tinh RSD% cuia dién tich pic lap
lai 10 lan la 14,4%. Nhu vay, gii han dinh
luogng tap chat lién quan la 0,1 ppm.

Tu két qua nong d6 LOQ la 0,1 ppm, tién
hanh chuén bi dung dich déi chiéu (2) néng
dd 0,1 ppm bang cach: pha loang 2,0 ml dung
dich d6i chiéu (1) thanh 100 ml bang dung

Mau trang

Mau 5 ppm

Mau 500 ppm

Mau H,0, / 30 phut

Hinh 5. Sdic ki @6 thdm dinh @é ddic hiéu
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N
I
16.529

15 175 min

Hinh 6. Két qua tinh S/N 3ndng dé 0,1 ppm (LOQ)

moOi pha mau va dung dich doéi chiéu (3) la gidi
han phat hién (LOD) c6 néng dé 0,02 ppm
bang cach pha loang 5 lan dung dich d6i
chiéu (2): hut chinh xac 2,0 ml dung dich d6i
chiéu (2) cho binh dinh mdc 10,0 ml, dinh muc
vlia di bang dung moéi pha mau.

Khodng tuyén tinh

Tién hanh chuan bi va tiém sic ky day
dung dich tap A mebendazol c6 néng dé tu
LOQ-200% gidi han dinh lugng tap chat, két
qua trong bang 5 cho thay trong khoang
nong do6 tlr 0,1 tGi 10 ppm ¢o su tuang quan
tuyén tinh chat ché gitta ndng dé va dién tich
pic v3i hé s6 tuang quan r = 0,999 > 0,998 va
hé s6 chan (b/ S pic tai nong d6 100% dinh
luong), Y =0,68% < 2,0%.
Bang 5. K&t qué tham dinh khoang tuyén tinh

Nongdd | Dién tich pic
(ppm) (mAU.s)
10 7197
5 3959
1 703 Phuong trinh hi quy: y =77,87x + 2,70
05 40'5 Hé s6 tuong quan: r=0,999
! ! Hé s6 chdnY = 0,68%
0,25 19
0,1 13,9
Do Idp lai va doé tdi lap

Mau nguyén liéu tap A 16 1, tién hanh
chuan bi 6 dung dich th&r 500 ppm va dung
dich dai chiéu (1), dé danh gia do lap lai cua
phuong phap tai 2 PTN: PTN (1) (Khoa Hoa

D§ tuyén tinh
1000

: ..................
= : .................
0 ‘... :
: O ) 4 6 8 10 12
N()n ( m)

Hinh 7. D6 thi biéu dién méi tuong quan giiia
dién tich va néng do

Phan tich va Kiém nghiém thu6c- Trudng Dai
hoc Dugc Ha Néi) va PTN 2 (Vién kiém nghiém
thu6c Trung uong).
Bang 6. Bang két qua so sanh gila
2 phong thi nghiém

Do tinh khiét pic sacky (%)
1l Phong TN'1 Phong TN2
1 99,93 100,0
2 99,95 100,0
3 99,94 100,0
4 99,92 100,0
5 99,92 100,0
6 99,93 100,0
Trung binh 99,93 100,0
RSD 0,01% 0%

Tu két qua so sanh gilta 2 phong thi
nghiém ta thay khong c6 su sai khac dang ké
vé két qua gilta 2 phong thi nghiém va dé tinh
khiét sac ky ctia tap A mebendazol la 99,9 %.

Theo luan

Nguyén liéu thiét 1ap chat chuan tap A
mebendazol dugc thiy phan tu mebendazol
trong méi trudng base, san pham thu duoc da
duoc khang dinh cau trdc bang phé HR-MS
cho cong thic cau tao la C14H11NsO, phd 'H-
NMR, 3C-NMR va HMBC cho cac d6 chuyén
dich hoa hoc dac trung tuang Ung vdi tai liéu
da cong bé [6] khang dinh chat diéu ché duoc
la tap A mebendazol (bdng 1 va hinh 1), phd
IR, UV 6 cac dinh dac trung véi cong thiic cau
tao tap A la dir liéu phé dé tir dé nhan dang
tap A mebendazol.
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Phuong phap xac dinh d6 tinh khiét sac ky
tap A cia mebendazol da xay dung dugc dua
trén phuong phap xac dinh tap chat lién quan
trong nguyén liéu mebendazol trong EP 11.0
va USP 43. Phuong phap sir dung hén hop
ACN va H20 véi ty Ié 1:1 lam dung méi pha
mau giong véi chuyén luan nguyén liéu
mebendazol trong USP 43 [8], thay vi st dung
moét dung moi khac la dimethylformamid nhu
trong EP 11.0 [3] vi ACN la dung méi san cé
trong cac phong thi nghiém. Phuong phap su
dung c6t C18, (250 X 4,6 mm, 5 um) dé phu
hap véi diéu kién cé san tai nhiéu phong thi
nghiém thay vi c6t C18, (100 x 4,6 mm, 3 um)
st dung trong EP 10.0 [8]. C4 2 dugc dién la
EP 11.0 va USP 43 [3, 8] déu s dung hé pha
dong gom ACN va dung dich amoni acetat
7,5%, nghién ctu tién hanh diéu chinh
chuong trinh gradient (bang 2) dé phu hgp
v6i muc dich tach hoan toan tap A
mebendazole khoi cac tap chat lién quan.

Tiép tuc khao sat nong d6 dung dich thir &
3 muic 500, 800, 1000 ppm, pic chinh trén sac
ky d6 cia dung dich 800 va 1000 ppm qua I6n
dinh pic bi tu do hién tugng cot bi qua tai, gay
khé khan cho viéc ria cot. O ndng dé dung
dich thtr 500 ppm vai thé tich tiém 20 L thi
pic tap A ¢ tin hiéu vira d0 dé€ phat hién cac
tap chat lién quan. Bén canh do, ky thuat pha
lodng dung dich thir dugc khao sat cho thay
dé tinh khiét sac ky ctia tap A khong cé nhiéu
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khac biét (Ian lugt la 100%, 100 % va 99,96 %
tuong Ung véi néng d6 dung dich th 500,
800 va 1000 ppm) khi so sanh véi dién tich pic
tap A mebendazol trong dung dich d6i chiéu
(1) 5ppm. Vi vay, dung dich th 500 ppm dugc
lua chon va pha loang thanh dung dich déi
chiéu (1) 5 ppm. Day la két qua céng bé lan
dau tién vé phuang phap xac dinh tap lién
quan cQa nguyén liéu chat chudn tap A
mebendazol.

Két luan

ba xay dung dugc bd dir liéu nhan dang
tap A mebendazol bang phé HR-MS, 1D-NMR,
IR, UV va phuang phap xac dinh dé tinh khiét
sac ky HPLC/DAD tap A mebendazol bang ky
thuat pha loang dung dich thd 500 ppm.
Phuong phap da xay dung dugc tham dinh c6
do dac hiéu cao, khoang tuyén tinh ti nong
do 0,1 dén 10 ppm, do lap lai t6t véi
RSD%=0,01 %<2 % cho d6 tinh khiét sac ky
cuatap Ala 99,9 %.

Can tiép tuc nghién cuu thiét [ap chuan tap
A mebendazol, déng 6ng va nghién ctru d6 6n
dinh dé c6 thé dua san pham clia nghién ctu sur
dung trong thuc tién kiém nghiém.

Loi cam on

Chung téi xin trdn trong cam on Truong Dai
hoc Dugc Ha Néi dé cép kinh phi cho dé tai cdp
trudng (theo quyét dinh s6 1077/QD-DHN
ngay 31 thdng 12 ndm 2021) dé thuc hién
nghién cudu nay.
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