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Tham dinh qui trinh phén tich ddng phan quang hoc lansoprazol

trén cot sac ki lux cellulose
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Tom tit

Phuong phép sic ki 1ong hi¢u ning cao (HPLC) da duoc trién khai dé nghién ciru phén tach dong
phan quang hoc cua lansoprazol. Qua trinh khao sat thuc hi¢n trén 3 cot tach dong phan Lux
cellulose-1, Lux cellulose-2 va Lux cellulose-3. Hai dong phan da duoc phén tich hoan toan trén

cot Lux Cellulose-1. Pha dong sir dung la axit n-hexan-isopropanol axit formic (80: 20: 0.1)
(VIVIv), phét hién bang dau do UV tai bude song 285nm. Do phan giai cia céc gia tri 1on hon 3,5.
Pham vi dinh lugng cho hai dong phan quang hoc 1a tir 150 dén 1200g/ml. B¢ léch chuan twong
dbi ciia phuong phép 1a dudi 2% (n = 6), pham vi phuc hdi nam trong khoang 98 dén 102%.

Phuong phép dat yéu cau tham dinh vé tinh dac hiéu, khoang tuyén tinh, d¢ ding, do chinh xac,
gi¢i han phat hién va gisi han dinh luong theo huéng dan ICH (Internatlonal Council for
Harmonisation) va phu hop dé tng dung kiém tra chat lugng cac ché phim chua hoat chét

lansoprazol trén thi truong.
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1 it van dé

Lansoprazol la din chat benzimidazol c6 tac dung chdng
tiét acid da day, rc ché bom proton[1,2,7,10].

Do céu truc cua lansoprazol c6 carbon bat d6i nén ching
¢ hai dong phan dbi quang dang (S) - 1a dang c6 hoat
tinh. Mat khac, con co6 su hién dién cua dang (R) gay tac
dung phu. C&c biét duoc cua lansoprazol trén thi truong
phan 16n la dang racemic. Tuy nhién, do dang dong phan
(S) ¢6 hoat tinh manh hon dang racemic, nén hién nay
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ciing da xuét hién cac ché pham dang déng phan riéng lé
trén thi truong.

Tiép theo cdng trinh nghién ctru vé linh vire tach ddng phan
quang hoc, nghién ciu nay giéi thiéu két qua phan tich
ddng phan quang hoc dexlansoprazol bang phwong phap
sac ki long hiéu ning cao (HPLC).

2 Nguyén li¢u va phuong phap

Chat d6i chiéu, trang thiét bi, dung mdi va hoa chat
Chét dbi chiéu

r r r 9 0 i é r Y r
Chét aéi chigy | Tam lugng (%) tinh trén s 16 Ngudn géc
ché pham nguyén trang
Lansoprazol 98,80 QT161 080718 VKN thuéc TP.HCM
Dexlansoprazol 98,00 L175015 Toronto

Trang thiét bi

- May sic ki long hiéu ning cao SHIMADZU UFLC 20A,
dau do PDA

- Cot Lux Cellulose-1 (cellulose tris(3,5-dimethylphenyl
carbamat) (250 x 4,6mm; 5um).

- Cot Lux Cellulose-2 (cellulose tris(3-cloro-4-methyl-
phenyl carbamat) (250 x 4,6mm; 5um).

- Cot Lux Cellulose-3 (cellulose tris(5-cloro-2-methyl-
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phenyl carbamat) (250 x 4,6mm; 5um).

- Can phan tich dién ta Mettler Toledo AT200, bé siéu
am Hwashin, binh dinh mirc, pipet chinh xac, 6ng dong,
cbe co mo...

Céc thiét bi phan tich va dung cu phan tich da dwoc hiéu
chudn dat qui dinh theo GLP va ISO/IEC 17025.

Dung mdi va hda chat:

https://doi.org/10.55401/ac56p911
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n-hexan, 2-propanol (IPA), acid formic (FA): dung cho
HPLC (J.T.Baker)

Déi tuong nghién ciu:

- Vién nén nang lansoprazol 30mg

- Vién nang Dexilant (dexlansoprazol) 60mg

Phuong phap nghién ctu:

Thay d6i thanh phan va ti Ié pha dong nham chon dugc diéu
kién phan tich dap ung cac yéu cau véi céc thong sb: hai
peak dong phan phai tach nhau hoan toan voi d6 phan giai
Rs > 1,5; dap tmg dau do cao, hé s6 bat ddi A cua peak
nam trong khoang 0,8-1,5[3,8,9].

Sau khi tim duoc diéu kién phan tich thich hop, tién hanh
tham dinh qui trinh phan tich bao gom: khao sét tinh pho
hop cua hé thong, tinh dac hiéu, tinh tuyén tinh, gioi han
phét hién, d6 chinh xac va d¢ dung[4].

Chuén bi mau :

- Dung dich miu chuan lansoprazol (1200pug/ml): Can
chinh xéc 30mg lansoprazol chuan, cho vao binh dinh muc
25ml, thém 15ml methanol, siéu am 10 phat, lic déu, dé
nguoi, thém methanol dén vach, lic déu, loc qua mang loc
PTFE 0,45um.

- Dung dich mau chuan dexlansoprazol (600ug/ml): Can
chinh xac 30mg dexlansoprazol chuan, cho vao binh dinh
muc 50ml, thém 35ml methanol, siéu &m 10 phat, lic déu,

dé ngudi, thém methanol dén vach, lic déu, loc qua mang
loc PTFE 0,45um.

- Dung dich mau thir dexlansoprazol: Can 20 vién nang
dexlansoprazol, xac dinh khéi lugng trung binh thuéc trong
nang. Can lugng thuéc di nghién min tuong tng Vai
khoang 30mg dexlansoprazol, cho vao binh dinh muc 50ml,
thém 35ml methanol, siéu &m 10 phat, lic déu, dé ngudi,
thém methanol vira du dén vach, lic déu, loc qua mang loc
PTFE 0,45pm.

- Dung dich mau thir lansoprazol: C&n 20 vién nang
lansoprazol, xac dinh khdi lwong trung binh thudc trong
nang. Can lugng thuéc di nghién min tuong tng Vai
khoang 30mg metoprolol, cho vao binh dinh mac 25ml,
thém 15ml methanol, siéu &m 10 phat, lic déu, dé nguoi,
thém methanol vira du dén vach, lic déu, loc qua mang loc
PTFE 0,45um.

- Dung dich mau placebo: chuan bi nhu dung dich mau thu
nhung thay lugng bot thude bang lwong ta duge twong (ng
trong mAau thir.

- Dung dich mau trang: Dung moi hoa tan mau 1a methanol.

3 Két qua va ban luan

Khao sat didu kién sac ki

Béng 2 Cac diéu kién séc ki khao sat[3,5,6]

Pha déng Caot sac ki
biéu kién 1 n-hexan-1PA (80:20) Cot Lux Cellulose-3
biéu kién 2 n-hexan-1PA (80:20) Cot Lux Cellulose-2
biéu kién 3 n-hexan-IPA (80:20) Cot Lux Cellulose-1
biéu kién 4 n-hexan-1IPA-FA (80:20:0,1) | Cot LuxCellulose-1

Nhan xét: - Didu kién 1, 2: khdng phan biét dwoc cac dang
dong phan

- bidu kién 3: xuat hién 2 peak ddng phan lansoprazol véi
d6 phén giai Rg=1,7

- Piéu kién 4: hai peak ddng phan tach hoan toan véi
Re=3,7

Didu kién 3 va diéu kién 4 ca hai peak dong phan
lansoprazol déu tach hoan toan. Tuy nhién, ¢ diéu kién 4
véi sy hién dién cuaa acid formic trong pha dong thi da cai
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thién dugce d6 dodng cua peak, cling nhu ting d6 phan giai
giira hai peak dong phan.

Nhu véy, didu kién thich hop dé phan tich ddng phan quang
hoc cua lansoprazol 1a:

- Cot sdc ki Lux Cellulose-1 (250 x 4,6mm; 5um).

- Pha dong n-hexan-1PA: FA (80:20:0,1).

- Téc d6 dong: 1,5ml/phat. Nhiét do cot: 30°C. Thé tich
tiém mau: 20pl.

- Budc s6ng phat hién: 285nm.
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Chromatopram

{snsopeazol D:'Dats Thu Cuc'ketoprofin NC'TD dexlansoprazol TTHT 1znso 1 1ed
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Diéu kién 4

Hinh 1 CAc séc ki db khao sat diéu kién séc ki

Tham dinh phuong phap:
Khao sat tinh phi hop cua hé théng:

Bang 3 Két qua khao sat tinh phi hop hé théng ciia phuong phap déi véi mau chuin lansoprazol (n=6)

T T
50 175 200

min

STT (mAU) (phut) 0.8<As<1,5 phén giai)
(RSD < 2%) (RSD <2%) ’ ’
Spex Ss-LAN Spex Ss-LAN SpEx Ss.LAN Rs21,5
1 12180058 | 12209251 10,235 12,330 0,966 0,968 2,603
2 12198891 12223899 10,244 12,342 0,968 0,966 2,607
3 12160140 | 12187269 10,245 12,343 0,964 0,963 2,609
4 12146444 | 12173934 10,240 12,338 0,965 0,966 2,608
5 12145855 | 12171543 10,237 12,336 0,962 0,967 2,611
6 12132977 12163599 10,240 12,340 0,966 0,965 2,612
B 12160728 | 12188249 10,240 12,338 0,965 0,966 2,608
SD 22456 21620 0,004 0,004 0,002 0,002 0,003
RSD (%) 0,185 0,177 0,034 0,035 0,193 0,163 0,112
Bang 4 Két qua khao sét tinh pht hop hé théng cia phwong phap déi vai mau chuin dexlansoprazol (n=6)
- S (Dl(e.;:: AtILCJf; pic) Tr (szg;]%'gn luu) ASO(?{; Sj b<at1 dséi) N (S6 dia Ii thuyét)
(RSD < 2%) (RSD <2%) SSAs=s 1
1 11458710 10,227 0,976 29914,60
2 11462915 10,223 0,978 29972,60
3 11454164 10,229 0,974 30083,45
4 11457987 10,231 0,975 30058,48
5 11453553 10,229 0,972 29946,32
6 11461735 10,228 0,976 30024,76
B 11458177 10,228 0,975 30000
SD 3486 2 0,002 60
RSD (%) 0,03 0,024 0,191 0,20

Két qua thong ké cho thay, sau 6 lan sic ki thong s thoi
gian Iuu (Rt) va dién tich peak (S) cua mdi peak dong phan
c6 RSD < 2%: gi4 tri d6 phan giai (Rs) I6n hon 1,5 va hé s6
d6i xtng (As) nam trong khoang 0,8 — 2,0. Vay phuong
phap dat tinh pht hop cua hé thng.

@‘ Pai hoc Nguyén T4t Thanh
Yy

NGUYEN TAT THANH

Tinh dic hiéu:
Tién hanh sic ki cac mau trang, mau placebo, mau chuan va
mau thu.
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Cheematogram
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Hinh 8 Phé UV tai thoi gian luu cua peak dexlansoprazol trong mau chuan

Nhan xét:

- Két qua cho thdy mau trang, mau placebo khéng cé peak
triing véi peak chat phan tich.

- Mau chuan lansoprazol xuat hién hai peak dong phan co
d6 phan giai >1,5. Trong hai peak dong phéan thi peak c6
thoi gian luu ngan hon la peak cia dong phan
dexlansoprazol va trung véi thoi gian luu ctia peak chinh
trong mau chuan dexlansoprazol.

-Thoi gian lwu cua peak chinh trong miu thir
dexlansoprazol twong tng véi thoi gian luu cua peak chinh
trong mau chuan dexlansoprazol.

- Phé tir ngoai cua cac peak tai thoi gian luu cia cac peak
trong mau thir gibng phé tir ngoai ciia cac peak trong mau
chuan. D¢ tinh khiét cua céc peak lén hon 99%. Hai peak
cua hai dang déng phan c6 phé UV gidng nhau. Vay
phuong phap c6 tinh dac hiéu.

Khoang tuyén tinh

Q‘ Dai hoc Nguyén T4t Thanh
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Biang 5 Két qua khao sat tinh tuyén tinh cia miu chuan lansoprazol
Khéi lwgng| Thé tich | Nong dd Dién tich Dién tich (S)-
STT
(mg) (ml) (ug/ml) | dexlansoprazol | lansoprazol

TT-125 6,20 50 124,00 2994648 3000059

TT-250 12,50 50 250,00 6040011 6053617

TT-500 24,90 50 499,80 12087705 12112083

TT-750 37,30 50 746,00 18062199 18101533

TT-1000 49,80 50 996,00 24044292 24092908
30000000 30000000
€ 25000000 y = 28089x € 25000000
S 20000000 R?=0,9999 2 20000000
2 15000000 2 15000000
& 10000000 & 10000000
& 5000000 8 5000000

0 - T T 1 0 -~ T T y
0 500 1000 1500 0 500 1000 1500

5 Néng do pg/ml
Nong d6 pg/ml ong do pg/m

Hinh 10 Méi quan hé giita ndng d6 va dién tich dinh

Hinh 9 Méi quan hé giita ndng d6 va dién tich dinh ! :
(S)-lansoprazol trong mau chuan lansoprazol

dexlansoprazol trong mau chuén lansoprazol

Bang 6 Két qua khao sét tinh tuyén tinh cua miu chuén lansoprazol

STT Khéilwong | Thé tich Nong do Dién tich
(mg) (ml) (pg/ml) dexlansoprazol
62,5 3,12 50 62,40 2722170
125 6,20 50 124,00 5567438
250 12,50 50 250,00 11503642
375 18,80 50 376,00 17405059
500 24,90 50 498,00 23411437
30000000 -
= 27431x
o 25000000 - ézzo,gggg
£ 20000000 -
B 15000000 -
& 10000000 -
2 5000000 -
0 ; ; ; : x |
0 200 400 600 800 1000 1200

Néng d6 pg/ml

Hinh 11 Méi quan hé giita ndng d6 va dién tich dinh dexlansoprazol trong miu chuan dexlansoprazol

Lanso I 12.5.led

Str dung tric nghiém t va tric nghiém F da xac dinh duoc: w
- Hé sb b khong co ¥ nghia

- Hé sb a co y nghia

- Phuong trinh hdi qui caa 2 ¢dng phén lansoprazol cé tinh

tuong thich giita ndng dé va dién tich dinh

Gi6i han phat hién (LOD) o
Gidi haq phat hién dugc xac d‘inh dua vao phuong phap pha \J POAML 1
loang ndng d6 lansoprazol lan hwot la: 0,25; 0,20; 0,10; I o s

0,05, 0,025ug/m| . i . . . min .
Hinh 12 Sac ki d6 mau chuan lansoprazol nong d6 0.50pg/ml

2500
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Lanso TT2.led
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Hinh 13 Séc ki dd miu chuén lansoprazol ndng d6 0,20ug/ml
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Hinh 14 Séc ki db miu chuén lansoprazol ndng d6 0,10ug/ml
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Hinh 15 Séc ki d6 mau chuén lansoprazol nong d6 0,05ug/ml

Lanso TT0.25.1cd
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Hinh 16 Sic ki @& mau chuén lansoprazol ndng d6 0,025pg/ml

Nong do thip nhit cua 2 peak dong phan ma ¢ d6 c6 thé phét hién duoc 1a 0,10pg/ml

Do chinh xac

Bang 7 Két qua khao sat do I3p lai cua vién nén dexlansoprazol

R Ham lugng Ngay 1 Ngay 2
So lan nhan (mg) Dign tich Ham lugng Dign tich Ham lwgng
dexlansoprazol (%) dexlansoprazol (%)
1 11525453 96,05 11547453 96,23
2 11490063 95,75 11494603 95,79
3 60 11485096 95,71 11483076 95,69
4 11492579 95,77 11492579 95,77
5 11482205 95,69 11484215 95,70
6 11474483 95,62 11476683 95,64
B 11491646,5 95,77 11496434,8 95,80
RSD (%) (n=6) 0,33 0,33
RSD (%) (n=12) 0,24

Phuong phap phan tich dat do chinh x4c do RSD déu khéng quéa 2% ¢ hai ngay thuc hién khac nhau trong ciing 1 phong thi

nghiém, cling 1 thiét bi phan tich va thay doi ngudi phan tich.

Do dung

w Dai hoc Nguyén T4t Thanh
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Bing 8 Két qua khao sat do dung cua vién nén dexlansoprazol

i ;Ig Ch?t Lurong ) Lugng Dién tich | Lweng tim | Til¢ phuc
chuan thém | dexlansoprazol c6 | dexlansoprazol . N
X < A peak lai (ug/ml) hoi (%)
vao (%) san (pug/ml) thém vao (pg/ml)
249,80 210,90 22211604 210,53 99,82
80 250,10 208,70 22217053 210,34 100,79
249,70 208,30 22210715 210,61 101,11
248,15 239,60 23596810 240,88 100,53
100 248,27 239,45 23574199 240,29 100,35
248,90 240,15 23569681 239,57 99,76
250,95 296,10 26384026 295,85 99,92
120 250,80 296,54 26367813 295,66 99,7
250,35 295,65 26322746 295,18 99,84
Trung binh 100,2022
RSD% 0,512781

Nhan xét: Phuong phap phén tich dat d6 ding vai ti 1& phuc hdi nam trong khoang cho phép 98% - 102%.
Bing 9 Két qua khio sat khoang tuyén tinh, gi6i han phat hién, d6 chinh x4c, d6 ding

Mau lansoprazol Mau
Dexlansoprazol R-lansoprazol Dexlansoprazol
. e y = 28089x y = 28278x y = 27431x
Phuong trinh hof qui R?=0,9999 R?= 0,9999 R?= 0,9999
Khoang tuyen tinh 125 —1000pg/ml
Gigi han phat hién 0,1pg/ml 0,1pg/ml

bo lap lai (n=6)

RSD = 0,334%

Do chinh x4c trung gian (n=12)

RSD = 0,404%

b6 ding (n=9)
%RSD

99,34%-100,51%
0,328%

Két qua théng ké cho thay qui trinh phan tich c6 khoang
tuyén tinh rong véi hé sd tuong quan cao, ti 1¢ hdi phuc
nam trong khoang 98% - 102% va RSD < 2% dbi véi do
chinh xac.

4 Két luan

Bang phuong phap HPLC st dung pha tinh bat d6i, nghién
ctru da tién hanh xay dung va tham dinh qui trinh phan tich
ddng phan quang hoc dexlansoprazol, véi cac diéu kién nhu
sau: cot sic ki Lux Cellulose-1, chiéu dai 250mm, duong
kinh trong 4,6mm, kich thuéc hat 5um. Pha dong la hé
dung mdi n-hexan-1IPA-FA (80:20:0,1, V/v/v), téc do dong
1ml/phat, nhiét d6 30°C, thé tich tiém mau 20ul, budc séng
phét hién 285nm. Qui trinh nay ¢6 tinh dac hiéu, 6 chinh
xac va do lap cao.

Dé tai c6 thé dwoc ma rong bang cach nghién ciru tng dung
qui trinh phén tich ddng phan 1én cac loai cot pha tinh bat

@‘ Pai hoc Nguyén T4t Thanh
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dbi khac nhau dé phi hop véi diéu kién co sé vat chat sin
c6 cua timg don vi nghién ciru. Dé tai cd thé duoc tién hanh
thém hudéng phan tich ddng phan lansoprazol bang phuong
phép sic ki long hiéu ning cao str dung pha dong chua tac
nhan d6i quang hoic bang phwong phap dién di trén cot
mao quan phu silica. Tur cac phuong phap phén tich khac
nhau c6 thé c6 duoc sy so sénh vé wu, nhuoc diém cua ting
phuong phap, dé c6 thé van dung trong cong tac kiém tra va
quan i chit luong thudc. Mdi phuong phap co diéu kién
phén tich khac nhau véi @6 nhay, gidi han phét hién, gigi
han phan tich, khoang tuyén tinh khac nhau. Tly theo ting
loai mau phan tich khac nhau c6 thé lya chon phuong phap
phu hop.

Loi cdm on

Nghién ctru nay dwoc tai trg boi Qui Phat trién Khoa hoc va
Cong nghé Pai hoc Nguyén Tat Thanh trong, dé tai ma so
2019.01.65/HD-KHCN.
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Method validation of lansoprazole optical isomer analysis on lux cellulose column

Nguyen Thao Hanh Ngan®", Le Thi Thu Cuc*

'Ho Chi Minh City Institute of Drug Quality Control
’Faculty of pharmacy, Nguyen Tat Thanh university
“nthngan@ntt.edu.vn

Abstract A high performance liquid chromatographic (HPLC) method was developed for the chiral separation of
lansoprazole. The survey was carried out on 3 Lux cellulose-1, Lux cellulose-2 and Lux cellulose-3 isolate separating
columns. The two enantiomers were separated on a the Lux Cellulose-1 column. The mobile phase was n-hexane-
isopropanol - formic acid mixture (80:20:0.1) (v/v/v), UV detection was at 285nm. The resolution of the enantiomers was
greater than 3.5. The range of quantification for both enantiomers was 150-1200pg/ml. Relative standard deviation of the
method was below 2% (n=6), and the recovery range was 98-102%. The method meets the validation requirements for
specificity, linear range, accuracy, detection limit and quantitative limit in accordance with ICH (International Council for
Harmonization) guidelines and is suitable for lansoprazole active ingredient quality control.

Keywords HPLC , dexlansoprazole, chiral separation, enantiomers.
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