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Tom tat

Phuong phap sac ky long hiéu ning cao dwoc wng dung nham dinh lugng d6ng thoi sau
loai thudc dung trong diéu tri nhidm tring Helicobacter pylori, gom c6 famotidin,
metronidazol, levofloxacin, rabeprazol natri, pantoprazol natri va lansoprazol. Viéc
phan tach thuc hién bang cach dung cot C18 (250 mm x 4,6 mm, 5 um) va pha dong
gom dung dich dém phosphate pH = 5,0 va acetonitril dwgc bom ¢ téc do dong 1
mL-phat™ bang chwong trinh rira giai gradient. Qua trinh rira giai gradient bat dau véi
ty 1é dém phosphate:acetonitril 13 9:1 (v;v), sau d6 duogc thay dbi trong 25 phut dé dat
ty 1& thé tich 1a 4:6 (v;v). CAc chét phén tich duoc dinh lugng dya trén viéc do dién tich
peak cua famotidin & buéc séng 267 nm, metronidazol 320 nm, levofloxacin 294 nm,
va rabeprazol natri, pantoprazol natri, lansoprazol 284 nm. Tham dinh quy trinh phan
tich theo huéng dan noi dung va phuong phap cua ICH. Do dé, quy trinh phan tich nay
c6 thé sir dung trong viéc kiém tra ham luong cua cac hop chat trén trong duoc pham
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1 Giéi thiéu

Helicobacter pylori (HP), dugc phan lap lan dau tir
hang vi da day ctia bé€nh nhén viém da day man tinh béi
Waren va Marshall nam 1983. HP thuc diy viém da day
phat trién sang ung thu da day. Vi khuin gay bénh nay
san sinh ra enzyme urease, enzyme nay thuy phan ure
thanh CO; va amoniac. Pay 1a nguyén nhan chinh gay
ra bénh viém da day va loét da day, ta trang. Do do,
viéc diét khuan HP va trc ché urease dong vai trd quan
trong trong diéu tri bénh nhan viém loét da day, ta
trang. Céc thudc dung didu tri loét da day, ta trang co
tac dung han ché yéu t6 giy loét bang cach giam ndng
d6 ion H* 1a giam tiét H*, trung hoa H* va gia ting su
bao vé nhd vio cac chit bao vé mang nhay d¢é loai trir
vi khuan HP.

Thudc diéu tri HP ¢6 nhiéu phac dd diéu tri, thuong
phéi hop hai khang sinh véi mot chat c6 tac dung lam
lanh  vét loét nhu: tetracyclin, amoxicillin,
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metronidazol, bismut subsalicylate, hodc két hop hai
khing sinh voi mot chat khang acid nhu:
clarithromycin,  tinidazol, lansoprazol [1,2].
Metronidazol 1a thudc khéng sinh dugc ding trong diéu
tri cac bénh nhiém trang. Thudc hoat dong bang cach
ngan chan sy phat trién ciia mot s6 vi khuan va ky sinh
trung [3]. Levofloxacin 1a mot chat khang khuan phd
rong tong hop c6 hoat tinh chéng lai vi khuan gram
dwong va gram am. Thudc hoat dong bang cach wrc ché
DNA gyrase va dugc st dung dé diéu tri cac bénh
nhiém tring duong ho hap va duong tiét nigu, da [4].
Nhom thude e ché bom proton la thude duoc dung phd
bién, c6 tac dung hiéu qua cao dé diéu tri bénh loét da
day, ta trang, hién nay gém lansoprazol, pantoprazol va
rabeprazol [5]. Famotidin 1a mot chét e ché canh tranh
manh va thuén nghich tac dung cia histamine ¢ H2 thu
thé. Vi vay, thudc dugc sir dung dé dicu tri loét ta trang
dang hoat dong, loét da day, ¢ nong, kho tiéu do axit,
da day chua [6].
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Trong nhitng phuong phap phan tich dinh lwong, phd
bién nhét 1a do quang phd va HPLC. Tuy nhién, do
quang phd it duoc sir dung hon do mét s6 han ché trong
d6 phén giai cua phuong phap. Ngoai ra, dung phuong
phap do dién thé dé xac dinh lansoprazol, dung dién
cuc chon loc ion dé xac dinh dién thé cua lansoprazol,
két qua thu dugc khoang nong do tir 2,0 x 107° dén 2,0
x 1072 mol-L?, gigi han phéat hién la 1,57 x 10°
mol.L™1[7]. Pinh luong ddng thoi ba loai thudc tc ché
bom proton la omeprazol natri, pantoprazol natri va
lansoprazol natri trong nudc thai cong nghiép duoc
pham bang phuong phép sic ky long siéu hiéu ning
(UPLC-MS/MS). Viéc tach cac thude nghién ciu thuc
hién trén cot sac ky WatersTM (100 mm x 2,1 mm, 1,7
um), pha dong bao gom methanol : dém phostphate
0,05 M. Két qua thu dugc khoang nong do6 tuyén tinh
(10-200) ng-mL~! ddi voi tat ca cac loai thube duoc
nghién ctru [8]. Phuong phap wu diém phuong phap 1a
gi6i han phat hién thap, nhung nhuoc diém la cac thiét
bi do khéi phd c6 gia thanh cao. Bén canh d6, phuong
phap dién hoa phai dap wng yéu cau vé tinh chon loc.
Vi phuong phap sic ky long hiéu ning cao (HPLC) ¢o
nhiéu vu diém nhu tinh chon loc va dinh luong duoc
ddng thoi nhiéu hop chét trong duoc pham, nén duoc
ung dung rong réi.

Céc tai liéu nghién ctru da dé xuat mot sé phuong phap
nhu sic ky 1ong hiéu ning cao HPLC-PDA. Nam 2020,
nghién ctu cua Giilfen va cong su di xac dinh dong
thoi amoxicillin, lansoprazol, va levoxacin trong dugc
pham bang HPLC voi dau do UV-Vis. Trong nghién
ctiru nay, dung paracetamol 1am chat noi chuan va cot
pha dao C18 ding dé tach va xac dinh amoxicillin,
lansoprazol va levofloxacin cung vai chat noi chuan.
Két qua thu dugc khoang tuyén tinh amoxicillin,
lansoprazol va levofloxacin twong ng la (15-40; 2,5-
15,0 va 7,5-20,0) mg-L [9]. Nam 2023, nghién ctu
ctia Maslarska ciing cong su da phat trién quy trinh xac
dinh amoxicilin, metronidazol va omeprazol dé diéu tri
nhiém tring Helicobacter pylori bang phuong phép
HPLC. Viéc dinh luong thuc hién bang cach dung cot
C8, mau duoc phan tich bang pha dong ciia acetonitril
: dém phosphate (pH = 7,6) theo ti 1& (4:6; v/v). Két qua
thu dwoc khoang nong do tuyén tinh amoxicilin,
metronidazol va omeprazol lan luot (25-200; 12,5-
100; va 5-40) pg:mL~1. Bén canh d6, két qua nghién
ctru ciing chi ra cac hop chat c6 hé sé kéo duoi cao, dao
dong trong khoang (1,2-2,01) [10]. Nam 2022, nghién

ctru cia Gawad va cong su di xac dinh dong thoi chin
loai thudc chdng vi tring va thudc tc ché bom proton.
Viéc phan tach da thyc hién bang cot C18 va pha dong
dung dém phosphate pH 5,0 va acetonitril (ACN). Két
qua thu duoc khoang tuyén tinh amoxicillin,
metronidazol, levofloxacin, tinidazol, doxycyclin,
furazolidon, omeprazol, pantoprazol, lansoprazol lan
luot (5-100; 5-50; 2-40; 10-100; 10-100; 5-50; 2,5-30;
3-30 va 2-30) pg-mL ! [11].

Theo cac tai lidu nghién ciru da cong bd, hau hét cac tac
gia dung dém phosphate lam thanh phan pha dong
trong chuong trinh rira giai gradient vi dém phosphate
cd budc song phat hién dudi 220 nm (pha dong cé
ngudng UV dudi budc song phat hién s¢ khong anh
huong dén do nhay tin hiéu) [12]. Do dé, nghién ctu
lya chon pha dong la dém phosphate va ACN cho
chuong trinh rira giai gradient dé tach dong thoi sau
hop chat famotidin, metronidazol, levofloxacin,
rabeprazol natri, pantoprazol natri, lansoprazol ding
trong diéu tri nhidm tring HP.

2 Vat liéu va phuong phap nghién cuu

2.1 Nguyén vat liéu

2.1.1 Hoéa chat: methanol (Supelco, Germany),
triethylamin  (Sigma-Aldrich,  Germany),  axit
photphoric (HsPO4) (Sigma-Aldrich, Germany), kali
dihydrophosphat (Supelco, Germany), acetonitril
(Supelco, Germany); Chét chuan famotidin (99,46 %),
metronidazol (99,4 %), levofloxacin (97 %), rabeprazol
natri (96,4 %), pantoprazol natri (92,8 %), lansoprazol
(99,79 %) (Vién kiém nghiém Thudc Trung uong);
Mau famotidin 40 mg (cong ty dugc pham F.T.Pharma,
T.W Vidipha, Dugc pham 3/2), metronidazol 250 mg
(DHG Pharma, Domesco, Sanofi), levofloxacin 500
mg (Stada, Stellapharm, Imexpharm), rabeto 40 mg
(Flamingo Pharmaceuticals), pantoprazol 40 mg
(Domesco, Stada, Stellapharm), va lansoprazol 30 mg
(Stada, Stellapharm, TV.Pharm).

2.1.2 Thiét bi: may sic ky l6ng hiéu ning cao, can phan
tich, cot sic ky RP-18 (tit ca cua Shimadzu, Japan);
B6 loc rat chan khong (Agilent, USA); Bé siéu am
(Elma, Germany).

2.2 Phuong phap nghién cuu

2.2.1 Khao sat diéu kién sac ky

2.2.1.1 Khao sat chuong trinh rira giai gradient

Dinh lugng dong thoi sau hop chét trong phac do diéu
tri nhidm tring HP bang phuong phap HPLC véi thanh
phan pha dong nhu sau:
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Pha dong A: pha dém phosphate pH 5,0 bing cach hoa
tan 2,72 g KH,PO4 va 3 mL triethylamin vira da 1 000
mL nuéc, diéu chinh bang HsPO4 dén pH = 5,0.

Pha dong B: ACN.

Dung méi pha mau: MeOH - H,0 (5:5; v/v).

Pha mot hdn hop chuan gdm famotidin (40 pug-mL™?),
metronidazol (30 ug-mL ), levofloxacin (30 pg-mL %),
rabeprazol natri (40 pg-mL™1), pantoprazol natri (40
ug-mL1), lansoprazol (30 pg-mL™2).

2.2.1.2 Téi wu téc d6 dong

Tbc do dong 1a mot yéu td quan trong anh hudng dén
hinh dang peak sac ky nén thyc hién tbi wu cac toc do
dong lan luot (0,8; 1 va 1,2) mL-phit trong cuing diéu
kién sic ky.

2.2.1.3 Khao sét nhiét do cot sic ky

Néu nhiét d6 cot ting 1én thi qua trinh tach sic ky s&
nhanh hon dan dén hé s dung luong cua cac chit sé& bj
thay d6i va cac chat ¢ thé rira giai dong thoi cling nhau.
Do d6, kiém soét nhiét do cot thich hop 1a yéu td can
thiét trong cac phan tach sic ky long nén thuc hién khao
sat cac nhiét do lan luot (25, 30, 35 va 40) °C trong
cung diéu kién.

2.2.1.4 Khao sat ndng do dém phosphate

Tién hanh khao sat cac ndng d6 dém lan luot 12 10 mM,
20 mM, 30 mM trong cung diéu kién sic ky.

2.2.2 Tham dinh qui trinh phan tich

Cac tiéu chuan cua quy trinh thAm dinh theo phuong
phap cua HOi nghi Hai hoa Quéc t&¢ (ICH -
International Conference on Harmonization) [13,14].
2.2.2.1 Tinh twong thich hé théng sic ky

Pha mot hdn hop chuan gém famotidin (40 pg-mL™),
metronidazol (30 pg-mL™?), levofloxacin (30 pg-mL™?),
rabeprazol natri (40 pg-mL™?), pantoprazol natri (40

Bang 1 Pha dung dich d6 ding
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ug-mL™), lansoprazol (30 pg-mL™) tiém vao hé thong
méay HPLC. Yéu ciu dat duoc gom %do léch chuan
tuong dbi (%RSD) cuia hé s6 kéo dudi cac peak cua 6
lan tiém < 2,0, hé s6 phan giai cua hai peak lién ké nhau
(Rs) > 2,0 va so dia li thuyét I6n hon 3000.

2.2.2.2 Khoang tuyén tinh

Pha cac dung dich chuan famotidin, metronidazol,
levofloxacin, rabeprazol natri, pantoprazol natri,
lansoprazol c6 nong d6 (10-100) pg-mL~L. Lap phuong
trinh dudng chuan S = aCx + b véi tryc [x] biéu thi nong
d6 va truc [S] la dién tich peak cua mdi mau chuan. Tur
do, xac dinh hé s6 tuong quan (R) giira dién tich peak
(S) va ndng do (). Yéu cau R?>0,99.

2.2.2.3 Tinh dac hiéu

Chuan bi 4 miu gdom dung dich mau trang, mau thir,
Mau chuan va mau chuan thém vao thir.

Pha dung dich miu thir c6 nong d6 famotidin (40
ug-mL1), metronidazol (30 ug-mL™1), levofloxacin (30
ug-mL™), rabeprazol natri (40 ug-mL™), pantoprazol
natri (40 pg-mL™?), lansoprazol (30 ug-mL™?).

Pha dung dich mau thém chuan vao thir thu dugc ndng
do famotidin (80 ug-mLt), metronidazol (60 ug-mL™?),
levofloxacin (60 pg-mL™%), rabeprazol natri (80
ug-mL1), pantoprazol natri (80 ug-mL™?), lansoprazol
(60 pg-mLY).

2.2.2.4 B chinh xac

Tién hanh phan tich 6 mau thir khac nhau theo quy trinh
phan tich da xay dung. Yéu cau ham luong (%) tir (90-
110) % so va&i ham lwgng ghi trén nhan va do léch
chuan tuong d6i ham lugng (%) khdng qué 2,0 %.
2.2.2.5 b dung

Thém dung dich chuan vao thtr da biét vé& ham luong &
cac muc (80, 100 va 120) % so vé6i nong do i thuyét.

Tén hoat chét

Néng dd ciia do diing

80 %

100 %

120 %

Famotidin

32 ug.mL1 chuan + 40 pg.mL* thir

40 pg.mL " chuan + 40 ug.mL thi

48 pg.mL* chuan + 40 pug.mL?* tha

Metronidazol

24 pg.mL " chuan + 30 pg.mL? the

30 ug.mL" chuan + 30 pg.mL* ther

36 ng.mL™ chuan + 30 pg.mL-* ther

Levofloxacin

24 pg.mL* chuén + 30 pg.mL the

30 pg.mLtchuan + 30 pg.mLt ther

36 pg.mLtchuan + 30 pg.mL thir

Rabeprazol natri

32 ug.mL? chuan + 40 pg.mL* thir

40 pg.mLt chuan + 40 ug.mL™ thir

48 pg.mL 1 chuan + 40 pug.mL™ thi

Pantoprazol natri

32 pg.mL1 chuan + 40 pg.mL* thir

40 pg.mL 2 chuan + 40 ug.mL thi

48 pg.mL* chuan + 40 pug.mL?* thi

Lansoprazol

24 ug.mL " chuan + 40 pg.mL? the

30 ug.mL" chuan + 30 pg.mL ther

36 ug.mL™ chuan + 30 pg.mL-* ther

Yéu cau ti I phuc hdi nam trong khoang (98-102) %.
3 Két qua nghién cau

3.1 Khao sat diéu kién téi wu cho quy trinh phan tich
3.1.1 Khao sat chuong trinh rira giai gradient
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Chuong trinh rira giai gradient véi diéu kién sic ky gom
cot sac ky: C18 (250 mm x 4,6 mm x 5 um), nhiét do
cot 25 °C, dung dau do PDA dé phat hién famotidin tai
budc song 267 nm, rabeprazol natri, pantoprazol natri,
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lansoprazol tai 284 nm, levofloxacin tai 294 nm va
metronidazol tai 320 nm, tbc d6 dong 1,0 mL.phut™,
thé tich mau 20 pL.
Tién hanh khao sat kiéu rira giai gradient nhu Bang 2.

Bang 2 Chuong trinh rua giai gradient 1

6.127 ) Famotidin

10.708 f Levofloxacin

T 8455/ Metronidazol
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Hinh 1 Sac ky db caa famotidin, metronidazol,

200
min

o Ty 1€ dung méi (v/v)
T?gyl,gtl)a : Dung dich ¢ém Acetonitril
phosphate 20 mM (A) (B)

0,1 9 1

15 6 4

17 6 4

18 9 1

20 9 1

Véi diéu kién sic ky nhu trén, phan tach duoc bbn hop
chét l1an luot 12 famotidin, metronidazol, levofloxacin,
rabeprazol natri. Cac chat con lai 1a pantoprazol natri
va lansoprazol khéng duoc rira giai ra khoi cot sic ky
do pantoprazol natri, lansoprazol c6 logKow lan luot 12
2,2 va 2,8 c6 tinh phan cuc kém hon so véi cac hop chat
con lai (famotidin c6 logKow —1,43, metronidazol cé
logKow —0,02,, levofloxacin c6 logKew 0,28, rabeprazol
natri c6 logKow 0,6) [15-20]. Hon nira, hinh dang peak
famotidin bi bién dang (46 dau) vai hé s6 kéo dudi 0,89
(Hinh 1).
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(a) Sic ky do cuia famotidin phét hién tai 267 nm
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10.795 / Levofloxacin
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(c) Sic ky do cua levofloxacin phét hién tai 294 nm

levofloxacin, rabeprazol natri phat hién tai 267 nm

Nghién ctu tiép tuc diéu chinh thanh phan pha dong,
tang phan trim dung moi phan cuc 1a ACN tir 40 % lén
60 %, dong thoi ting thoi gian chay gradient dé kéo cac
hop chét c6 do phan cuc kém ra khoi cot sac ky. Cudi
cung dua hé théng vé trang thai ban dau dé tiép tuc sic
Ky c4c mau sau d6. Chuong trinh pha dong sau khi diéu
chinh duoc thé hién & Bang 3.
Bang 3 Chuong trinh rira giai gradient 2

15.0
min

o Ty & dung mai (v/v)
T?“r'"‘:l’t';"” Dung dich dém Acetonitril
P phosphate 20 mM (A) (B)
0,1 9 1
25 4 6
27 4 6
28 9 1
35 9 1
mAU
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(b) Séc ky dd cua metronidazol phat hién tai 320 nm
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20 25
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(d) Sac ky d6 cua rabeprazol natri phét hién tai 284 nm
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(e) Sic ky db cua pantoprazol natri phét hién tai 284 nm
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PDA Multi 2 284nm,4nmi

150

22,049/ Lansoprazol

100

0 5 10 15 20 25 30
min

(f) Sic ky db cua lansoprazol phat hién tai 284 nm

PDA Multi 1 267nm 4nm

ntoprazol Nati

18.711 / Rabeprazol Natri
22,053 / Lansoprazol

20 25 30

(9) Séc ky d6 caa hdn hop 6 chit

Hinh 2 Séc ky d6 cua (a) famotidin, (b) metronidazol, (c) levofloxacin, (d) rabeprazol natri, (¢) pantoprazol natri,
(f) lansoprazol, (g) hdn hop 6 chét

V6i chuong trinh rira giai gradient 2, sau khi da diéu
chinh, sic ky d6 di tach dwoc sau hoat chit va hinh
dang peak rd rang, dbi xung. Trong do, hinh dang peak
famotidin dwoc cai thién dang ké voi hé sb kéo duoi
(1,05) so vai chuong trinh gradient 1 (As 0,89).

Bén canh d¢, thir tw rira giai cua cac hop chit lan luot
la famotidin, metronidazol, levofloxacin, rabeprazol
natri, pantoprazol natri va lansoprazol, vi cac hop chét
c6 do phan cuc tang dan: famotidin c6 logKow —1,43,
metronidazol cé logKew —0,02, levofloxacin logKow

Bang 4 Két qua tdi uu téc do dong

0,28, rabeprazol natri logKew 0,6, pantoprazol natri
logKow 2,2, lansoprazole logKow 2,8. Do d6, chuong
trinh nay duoc lya chon dé phan tich ddng thoi sau hop
chat khao sat. Thoi gian luu caa cac chat phan tich dugc
thé hién ¢ Hinh 2.

3.1.2 Téi vu tbc d6 dong

Phan tich mau chuén vai tée do dong lan luot (0,8; 1 va
1,2) mL.phat™, dung chuong trinh rira giai gradient da
t6i uu va két qua & Bang 4.

Tén hoat F=0,8 mL.phut* F=1 mL.phut? F=1,2 mL.phuat?
chat tr S As Rs tr S As Rs tr S As Rs

Famotidin 750 | 1.766.810 | 0,92 6,19 | 1.422.347 | 1,05 511 | 1.187.435 | 1,05
Metronidazol | 10,14 | 3.855.932 | 1,09 | 11,07 | 844 | 3.100.448 | 1,10 | 11,07 | 7,21 | 2.589.624 | 1,10 | 10,41
Levofloxacin | 12,25 | 3.865.575 | 1,15 | 11,31 | 10,80 | 3.079.506 | 1,14 | 11,31 | 9,55 | 2.569.247 | 1,14 | 12,17
Rabeprazol Natri| 20,56 | 2.168.422 | 1,07 | 39,58 | 18,71 | 1.752.500 | 1,07 | 39,58 | 17,41 | 1.457.265 | 1,07 | 39,88
Pantoprazol Natri| 22,12 | 2.252.246 | 1,07 | 6,91 | 20,25 | 1.807.852 | 1,07 | 6,91 | 18,88 | 1.502.767 | 1,07 | 6,89
Lansoprazol 23,94 | 1.683.058 | 1,07 | 7,80 | 22,05 | 1.349.554 | 1,07 | 8,03 | 20,63 | 1.126.370 | 1,06 | 8,06

(MR: thoi gian Iuu (phit), S: dién tich peak, As: hé so kéo dudi, Rs: hé so6 phan giai giira hai peak lién ké nhau

Két qua & Bang 4 cho thay toc do dong anh huong lon
dén thoi gian luu va hinh dang peak sic ky. Téc do
dong tang tir 0,8 mL.phat* dén 1,2 mL.phat™ thi thoi
gian luu giam dan, peak rd rang va d6i ximg. Trong do,
famotidin c6 su khac biét nhét so vai cac hop chét con
lai vé hinh dang peak sic ky. Tai téc do dong 0,8
mL.phat*thu dugc hinh dang peak d6 dau (As 0,92)
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nhung khi tang toc d6 dong 1én 1 mL.phat™, thu duoc
hinh dang peak dbi xang (As 1,05). Tdc do dong Ion s&
lam hao ton dung moi nhung téc d6 dong quéa nho s&
kéo dai thoi gian phan tich va lam doang peak sac ky,
gay ra hién tuong kéo dudi hodc db dau [21,22]. Do dé,
nghién ctu chon téc d6 dong 1,0 mL.phat™ dé tién
hanh dinh luogng cac hop chit c6 trong mau thir.
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3.1.3 Khao sat nhiét do cot sic ky: phan tich mau chuan vai nhiét d6 cot lan luot 12 (25, 30, 35, 35 va 40) °C, sir
dung diéu kién sic ky da toi uu va két qua duoc thé hién & Hinh 3.

mAU

200 PDA Multi 1 267nm 4nm

150

6.190 / Famotidin

18.711 / Rabeprazol Natri
22,053 / Lansoprazol

10.796 / Levofloxacin

20.252 / Pantoprazol Natri

100

/ Metronidazol

8455

50

0 5 10 15 20 25 30

(a) Sic ky do tai nhiét do cot 25 °C

PD& Multi 1267nm.4nm
8

5.619 / Famotidin

18.757 / Rabeprazol Natri

150

21.787 / Lansopr

10.304 / Levofloxacin

19.914 [ Pantoprazol Nali

100

7.937 / Metronidazol

50

20 25
min

0 5 10 15

(c) Sac ky d0 tai nhiét d6 cot 35°C
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10.465 / Levofloxacin
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100
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50
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(b) Séc ky db tai nhiét do cot 30 oC

POA Multi $267nm,4nm|
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18.714 / Rabeprazol Nal

150

5.365 / Famotidin
10.080 / Levofloxacin
19.696 / Pantoprazol Nalg]
21,608/ Lansoprazet

100

7.679 / Metronidazol

50

0 5 10 15 20 25
min

(d) Sic ky db tai nhiét do cot 40 °C

Hinh 3 Sic ky db khao st nhiét d6 cot lan luot (a) 25 °C, (b) 30 °C, (c) 35 °C, (d) 40 °C

So sanh céc thdng sé tin hiéu dap tmg, tinh d6i xing, do
phan giai giita cac nhiét do véi nhau, hau hét cac hop
chat déu phan tach tt khi phan tich véi nhiét do cot tir
25°C dén 40 °C. Khi phan tich & nhiét 6 40 °C cho thay
thoi gian phan tich ngan hon, cac mii sic ky gom
rabeprazol natri va pantoprazol natri c6 xu hudng gan
nhau hon so véi phan tich & nhiét do 25 °C, diéu nay c6
thé giai thich do nhiét d6 cao, dan t6i d6 nhét dung moi

Bang 5 Két qua khao sat ndng do dém

giam giup qua trinh rira giai dién ra nhanh hon, 1am cho
cac miii sac Ky gan nhau. Bén canh do, hinh dang peak
sac ky caa famotidin bi bién dang khi ting nhiét do tir 30
°C dén 40 °C. Do d6, nghién ciru chon nhiét do cot tdi
uu cho quy trinh phan tich tai 25 °C.
3.1.4 Anh huong caa nong d6 dém
Tién hanh khao sat cac ndng do dém lan luot (10, 20 va
30) mM. Két qua thé hién & Bang 5.

Tén hoat 10 mM 20 mM 30 mM
chat tr S As Rs tr S As Rs tr S As Rs

Famotidin 580 | 1.392.284 | 1,05 6,07 | 1.422.347 | 1,05 6,06 | 1.413.580 | 0,87

Metronidazol 833 |3.095.894 | 1,09 | 11,84 | 842 | 3.100.448 | 1,10 | 11,07 | 8,42 | 3.178.658 | 1,10 | 11,08

Levofloxacin | 10,44 | 3.113.728 | 1,15 | 10,63 | 10,68 | 3.079.506 | 1,14 | 11,31 | 10,69 | 3.079.941 | 1,15 | 11,38
Rabeprazol Natri| 18,68 | 1.762.114 | 1,06 | 40,40 | 18,74 | 1.752.500 | 1,07 | 39,58 | 18,73 | 1.714.082 | 1,07 | 39,69
Pantoprazol Natri| 20,22 | 1.806.094 | 1,06 | 7,06 | 20,26 | 1.807.852 | 1,07 | 6,91 | 20,26 | 1.789.278 | 1,07 | 6,96

Lansoprazol 22,01 | 1352522 | 1,06 | 811 | 22,05 | 1.369.554 | 1,07 | 7,98 | 22,04 | 1.368.966 | 1,07 | 7,89

(*)tR: thoi gian luu (phut), S: dién tich peak, As: hé so kéo dudi, Rs: hé s6 phan gidi gitta hai peak lién ké nhau

Khi tang n(“)ng dd dém tir 10 mM dén 30 mM, thi dién
tich peak cua cac chat phan tich ting nhe. Tai nong do
10 mM va 30 mM, famotidin c6 thoi gian luu va dién
tich peak thay doi hon so voi hai ndng do con lai va
quan sat thiy peak cua famotidin ciing b bién dang (dd
déu). Bén canh d6, néu n(“)ng d6 dém cua pha dong cao
thi ¢6 kha nang hinh thanh két tia khi trén voi pha dong

B (ACN) va cén s€ lam hong cac bg phan cia HPLC.
Vi vdy, dung dich dém 20 mM duoc chon dé thur
nghiém.

3.2 Tham dinh qui trinh phan tich

3.2.1 Khao sat tinh twong thich ciia hé thong sic ky
Tiém lap sau lan lién tiép dung dich chuan dé danh gia
d6 tuong thich cua hé thbng may HPLC. Két qua cho
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thiy peak sic ky cac hop chat c6 RSD thoi gian luu <
0,16 %, RSD dién tich peak < 0,42 %, hé s6 kéo dudi <

1,10, N > 3000 va d6 phan giai gitra cac peak > 2,0. Cac
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trén phu hop cho viée dinh tinh, dinh lugng ddng thoi
s&u hop chét trong thudc diéu tri vi khuan HP (Hinh 2
va Bang 6).

thong sb nay da dap ang yéu cau dat ra, nén hé thong

Bing 6 Két qua khao sat tinh tuong thich hé thong cuia phuong phap dinh lugng

Thoi gian luu (n = 6) Dién tich peak (n = 6)
Tén hoat chat | Trung binh Trung binh As N Rs
' (pﬁﬁt) RSD % | ! AgU.s) RSD %
Famotidin 6,21 0,13 1.434.387,67 0,13 1,09 24.982,56
Metronidazol 8,48 0,16 2.111.355,17 0,18 1,10 26.337,17 10,83
Levofloxacin 10,81 0,10 3.060.315,83 0,09 1,09 55.584,00 11,62
Rabeprazol natri 18,79 0,10 1.673.348,33 0,26 1,07 117.867,67 38,54
Pantoprazol natri 20,26 0,16 1.708.576,33 0,42 1,07 135.341,33 6,94
Lansoprazol 22,05 0,12 1.341.178,00 0,19 1,06 151.556,67 7,97

(*)n: s6 lan thi nghiém, % RSD: % d¢ léch chuan tuong ddi, As: hé s6 kéo dudi, N: s6 dia 1y thuyét, Rs: do phan giai

3.2.2 Khoang tuyén tinh: hoa tan va pha lodng cac chat chuan trong hdn hop methanol — H,0 (50:50; v;v) dé duoc
cac dung dich chuan famotidin, metronidazol, levofloxacin, rabeprazol natri, pantoprazol natri, lansoprazol c6 nong
d6 (10-100) pg.mLL. Két qua danh gia do tuyén tinh ciia phuong phap duoc trinh bay & Bang 7.

Bang 7 Két qua khao sat tinh tuyén tinh

Chit chuan Phwong trinh héi quy S=aCx +b R2 P (95 %)
Famotidin S =35.805 x Cx — 47.441 1,0000 0,83
Metronidazol S =25.149 x Cx — 352,58 0,9999 0,90
Levofloxacin $=1909.963 x Cx + 13.419 1,0000 0,99
Rabeprazol Natri S=41.727 x Cx — 3.264,5 1,0000 0,70
Pantoprazol Natri S=44473 x Cx —42.452 0,9998 0,12
Lansoprazol S=44.459 x Cx + 2.674,1 1,0000 0,28

Két qua khao sat cho thdy binh phuong hé s6 twong
quan R?>0,9998 nén co su twong quan tuyén tinh giia
ndng do chat phan tich va dién tich peak trong khoang
nong d6 khao sat. Hé s6 P > 0,05 nén hé sé b khang co
v nghia théng ké [23]. Do d¢, khi dinh lugng cac hop
chat trong khoang ndng do dang khao sat thi co thé sir
dung dung dich chuan c6 ndng do trong khoang nay dé

05]
0.0+

05

0 5 10 15 20 25
min

(a) Séc ky dd mau tring

PDA Multi 2 267 nm 4nm

tinh toan két qua ma khong can xay dung lai diy nong
d6 chuan.

3.2.3 D6 dac hiéu

Trong sic ky db dung dich thir xuat hién sau peak co
thoi gian luu tuong tng véi thoi gian luu cua peak trong
sic ky dd dung dich chuan (Hinh 2 va Hinh 4). Sic ky
dd mau trang khong xuat hién cac peak cé thoi gian luu
tuong ang vai thoi gian luu caa cac chat trén.

mAU

200 PDABuiti 1 267nm 4nm|

6.194 / Famotidin

150

10.801 / Levofloxacin,

20.258 / Pantoprazol Nate

22,054 / Lansopra

18.718 | Rabeprazol Natri

100

" 8.460 / Metronidazol

50

0 5 10 15 20 25

(b) Séc ky dd mau thir

Hinh 4 Sic ky dd (a) mau tring, (b) mau thir cia 6 hop chat phét hién tai 267 nm

3.2.4 B¢ lap lai cua phuong phap phan tich
Do lap lai thé hién tinh chinh xéac ciia quy trinh phan
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tich khi &p dung trong cting mot diéu kién. Tién hanh
dinh lugng sau mau thir 6 nong do lan luot famotidin
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(40 ug-mL™1), metronidazol (30 ug-mL™%), levofloxacin
(30 pg'mL™Y), rabeprazol natri (40 upg-mL7Y),
pantoprazol natri (40 pg-mL7?), lansoprazol (30
pg-mL™). Tinh ty 18 (%) do léch chuan tuong d6i cac
két qua dinh leong theo cong thirc sau:

Zn:Xi

Gié tri trung binh: X =1 —

Do léch chuan (Standard Deviation):

SD=S=

Ty l¢& (%) d6 lech chuan tuong ddi:

RSD =CV = %Xloo

Két qua & Bang 8 va cac két qua dinh luong < 2,0 %

6 nén phuong phap dat yéu cau vé do lap lai.
Bing 8 Ham lugng cac hoat chét trong thudc vién

STT Tén chat S (MAu.s) Ham lwgng (mg) | Ham lwong so nhin (%) %RSD

1 Famotidin 1.447.822,33 39,98 99,94 0,97

2 Metronidazol 2.130.159,33 250,05 100,02 0,68

3 Levofloxacin 3.043.881,00 499,32 99,86 0,48

4 Rabeprazol natri 1.678.102,01 40,06 100,16 0,85

5 Pantoprazol natri 1.731.816,83 39,94 99,85 0,42

6 Lansoprazol 1.334.770,33 29,76 99,19 0,89

3.2.5 B¢ dang cua phuong phap phan tich Ghi chu:

Thém mét lwong chinh xac dung dich chuin c6 ndng
d6 lan luot 1a (80, 100 va 120) % vao mau tht, va tinh
lwong tim thay dé suy ra ty 16 6 dung (%) theo biéu
thic sau:

Cr: Nong d6 ciia mau thir ¢6 sin va lugng chuan thém
vao (ug-mL)

Cwm. Nong do cua mau thir ¢ san (ug-mL1)

Crv: Nong d6 caa mau chuan thém vao (ug-mL1)

C, -C, Két qua dugc trinh bay ¢ Bang 9.
Crv
Bang 9 Két qua khao sat 6 dung ctia phwong phéap phan tich
Tén chit | Famotidin | Metronidazol | Levofloxacin Rabepr(_':lzol Pantopr_azol Lansoprazol
natri natri

99,36 99,70 99,57 99,81 98,64 98,88
80% 98,68 99,87 98,93 99,91 99,41 100,83
99,93 100,30 99,03 100,04 99,08 99,65

99,84 100,57 99,57 99,04 100,66 99,83

100% 100,26 100,25 100,07 100,06 100,73 99,89
99,73 99,91 100,55 98,95 98,81 100,16

100,79 101,27 100,45 99,99 100,26 99,99

120% 99,74 99,26 98,97 99,50 99,57 99,77
100,67 99,33 100,63 100,08 99,54 100,56

B 99,89 100,05 99,75 99,71 99,63 99,95

%RSD 0,65 0,63 0,70 0,44 0,77 0,56

Két qua xac dinh d6 dung thong qua ti 1¢ do thu hdi cua phuong phap cho thiy ty I¢ d6 thu hoi trung (%) binh dat
trong gigi han cho phép (98-102) % va % RSD (%) déu nho hon 2.0 %. Vi vay, phuong phap dat yéu ciu vé do

dang.
3.3. Ap dung quy trinh phan tich

Nghién ctru da van dung phuong phap phén tich dé xuat dé xac dinh dong thoi cac hoat chat c6 trong mau thir va

két qua phan tich & Bang 10.
Bang 10 Két qua dinh lugng ciia mot s6 ché pham

STT | Tén hoat chit Tén méu HL so nhén (%)
Famotidin 40 mg (coéng ty duwgc pham F.T.Pharma) 99,43
1 Famotidin Famotidin 40 mg (cong ty dugc pham T.W Vidipha) 99,32
Famotidin 40 mg (c6ng ty duoc pham 3/2) 100,04
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STT | Tén hoat chat Tén miu HL so nhan (%)
Metronidazol 250 mg (cong ty dugc pham DHG Pharma) 99,42
2 Metronidazol | Metronidazol 250 mg (cong ty dugc pham Domesco) 99,13
Metronidazol 250 mg (cong ty dugc pham Sanofi) 100,64
Levofloxacin Stada 500 mg (coéng ty dugc pham Stada) 100,20
3 Levofloxacin | L - Stafloxin 500 mg (c6ng ty duoc pham Stellapharm) 99,32
Levofloxacin 500 mg (cdng ty dugc pham Imexpharm) 99,68
4 Rabeprazol Rabeto 40 mg (cong ty dwoc pham Flamingo Pharmaceuticals) 100,62
Pantoprazol 40 mg (cong ty dugc pham Domesco) 100,67
5 Pantoprazol Pantoprazol 40 mg (cong ty dugc pham Stada) 100,27
Pantostad 40 mg CAP (cong ty dugc pham Stellapharm) 99,21
Lansoprazol Stada 30 mg (cong ty dugc pham Stada) 97,67
6 Lansoprazol Lansoprazol Stella 30 mg (cong ty dugc pham Stellapharm) 98,39
TV.Lansoprazol 30 mg (céng ty dugc pham TV.Pharm) 97,94

Ty ¢ ham luong cuia cac ché pham déu dat yéu cau vé
% ham luong so véi nhén trong khoang (90-110) %
theo tiéu chuan cua Duogc dién USP 43 [24].

4 Két luan

Nghién ciru da phat trién mot phuong phap phan tich
dé dinh luong ddng thoi sau hoat chat famotidin,
metronidazol, levofloxacin, rabeprazol natri,
pantoprazol natri va lansoprazol trong thudc vién bang
phuong phap HPLC véi kiéu rira giai gradient. Budc
s6ng phat hién cac hop chét bang dau do PDA lan luot

natri va lansoprazol 284 nm. Két qua thu duoc cho thdy
cac hop chét tach hoan toan vai do phan giai cao va thoi
gian chay twong dbi ngén, khoang 30 phit, do d6 c6 thé
phan tich mot sé luong mau I6n trong khoang thoi gian
ngan nén tiét kiém dugc thoi gian va chi phi. Két qua
tham dinh phuong phap c6 d6 nhay tét, do tin ciy cao
véi khoang lam viéc cho hoat chat tir (10-100) pg-mL™.
Phuong phap da dugc tham dinh va dap ung cac yéu
cau cua ICH vé do dic hiéu, do thich hop hé théng, do
dung, do chinh xac. Bén canh d6, quy trinh da ap dung
dé kiém tra cac mau thudc trén thi truong, va cac mau

la famotidin 267 nm, metronidazol 320 nm,
levofloxacin 294 nm, rabeprazol natri, pantoprazol

deu c6 ham lugng nhu cong bo.
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Quantification of different drugs in the treatment regimen for Helicobacter pylori infection using
high performance liquid chromatography (HPLC) method

Mai Thanh Nhan”, Nguyen Thi Thu Thao - "mtnhan@ntt.edu.vn
Faculty of Pharmacy, Nguyen Tat Thanh University

Abstract The research has applied the HPLC-PDA method to simultaneously quantify six types of drugs used in the
treatment of Helicobacter pylori infection, including famotidine, metronidazole, levofloxacin, sodium rabeprazole,
sodium pantoprazole, and lansoprazole. The separation was performed using a C18 reverse-phase column (250 mm
x 4.6 mm, 5 um) and a mobile phase consisting of a phosphate buffer solution at pH = 5.0 and acetonitrile, flow rate
of 1 mL/min using a gradient elution program. The gradient elution started with a phosphate buffer:acetonitrile ratio
of 9:1 (v/v), which was then changed to reach a ratio of 4:6 (v/v) over 25 minutes. The quantification of the analytes
was based on the peak area measurements of famotidine at 267 nm, metronidazole at 320 nm, levofloxacin at 294 nm,
and sodium rabeprazole, sodium pantoprazole, and lansoprazole at 284 nm. The validation of the analytical procedure,
including system suitability, linearity, specificity, repeatability, and accuracy, met the requirements of the
International Conference on Harmonization (ICH) guidelines. As a result, this analytical approach can be used to
routinely monitor the quality of these chemicals in pharmaceutical dosage forms.

Keywords Capsules, antibiotic, antihistamines, Helicobacter pylori, high performance liquid chromatography
(HPLC), PDA detector

@ Dai hoc Nguyén T4t Thanh
a o

NOUYENTAT THANH



