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XAY DUNG QUI TRINH PINH LUONG PONG THOI
METOPROLOL TARTRAT VA IVABRADIN HYDROCLORID TRONG CHE PHAM

BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO (HPLC)
Hoang Anh Vigtl, Doan Nguyén Minh Tam', Phan Thanh Diing!
TOMTAT

Dt vin dé: Dau thit nguc la mgt bé¢nh thieomg gdp & cdc nwedce phdt trién va la nguyén nhan gdy tir vong
hang ddu, c6 xu hwéng ting & nhitng nudc dang phat trién. Cic thudc s dung trong diéu tri cic bénh tim mach
thwong c6 gid thanh cao. Viéc két hop metoprolol tartrat va ivabradin hydroclorid trong mét ché phim gép phin
lam gidm gid thanh san phdm va ivip cai thién vigc tudn thi liéu diéu tri ciia bénh nhan. Tuy nhién, hién nay cdc
duwegc diéh van chira cd cic chuyén ludn dinh lwong dong thoi hai hoat chat nay.

Doi tuong va phuwong phdp: Ché phim chira dong thoi metoprolol tartrat va ivabradin hydroclorid ciia
cong ty o6 phiin dwoc phim Boston. Khdo st diéu kién sic ky va thim dinh quy trinh dinh luong bang phwong
phdp sic ky 16ng hi¢u ning cao (HPLC).

Két qud: Diéu kién sic ky: Ct sic kyj Sunfire ™C18 (250 x 4,6 mm, 5 um), pha dong gom methanol va acid
trifluoroacetic 0,05% (35 : 65, tt/tt), toc dp dong 1 ml/phiit, thé tich tiém mdu 10 ul, thoi gian sic ky 15 phiit,
nhiét dj cot 35 °C va bwdc song phat hign 220 nm. Két qua cho thiy dwoc sy phin tich tot ciia cic pic: metoprolol
tartrat (tr= 6,7 phiit) va ivabradin hydroclorid (tr= 9,0 phiit) véi dj phan gidi Ion (Rs = 7,8). Quy trinh dat yéu
cdu veé tinh phit hop hé thong, tinh ddc higu, tinh tuyén tinh, dg ding va dj chinh xdc.

Két lugn: Quy trinh dinh luong dong thoi metoprolol tartrat va ivabradin hydroclorid trong ché'phiim bang
phuwong phap HPLC dat cic yéu ciu thiam dinh

Tir khéa: Sic ky 16ng hiéu ning cao (HPLC), metoprolol tartrat, ivabradin hydroclorid
ABSTRACT

DEVELOPMENT AND VALIDATION OF RP-HPLC METHOD FOR SIMULTANEOUS
DETERMINATION OF METOPROLOL TARTRATE AND IVABRADINE HYDROCHLORIDE
IN MULTI-COMPONENTS PHARMACEUTICALS

Hoang Anh Viet, Doan Nguyen Minh Tam, Phan Thanh Dung

* Ho Chi Minh City Journal of Medicine * Vol. 25 - No. 4 - 2021: 102 - 112

Background: Angina pectoris is a common disease in developed countries, but they tend to increase even in
developing countries, becoming one of the leading causes of death today. Most of medicines used in the treatment
of cardiovascular diseases are expensive, including metoprolol tartrate and ivabradine hydrochloride. Therefore,
pharmaceuticals consisted of both metoprolol tartrate and ivabradine hydrochloride is a combination that
contributes to reduce costs, to help improve dose adherence and expand access to treatment for patients with
angina. However, current pharmacopoeias do not have monographs for simultaneous determination of metoprolol
tartrate and ivabradine hydrochloride.

Material and methods: A product contains both metoprolol tartrate and ivabradine hydrochloride, that is
produced by Boston Pharmaceutical company. Firstly, the chromatographic conditions were investigated to find
out the suitable ones, then the HPLC method was validated

Results: The analytes were run through Sunfire ™C18 (250 x 4.6 mm, 5 um) and monitored at 220 nm.
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Mobile phase containing methanol and acid triflouroacrtic 0.05% (35 : 65, v/v) was pumped through the column
at a flow rate of 1 mL/min, injection volume was 10 ul and run time was about 15 minnutes. The column oven
temperature was kept at 35 °C. Under the suitable chromatographic conditions, the peaks were eluted with good
resolution (Rs = 7.8) and retention time of metoprolol tartrate and ivabradine hydrochloride were found to be 6.7
min and 9.0 min, respectively. Beside that, this method was validated and conformed system suitability, linearity
and range, specificity, precision and accuracy.

Conclusions: The procedure for simultaneous determination of metoprolol tartrate and ivabradine
hydrochloride in multi-components pharmaceuticals by HPLC was successfully developed and validated

Keywords: High performance liquid chromatography (HPLC), metoprolol tartrate, ivabradine hydrochloride

DATVANDE

Pau thit nguc (con goi 1a bénh tim thiéu
mau cuc bd) la mot bénh thuwong gap ¢ cac
nudc phat trién tuy nhién ching dang c6 xu
hudng gia tang k€ ca 6 nhitng nuwdc dang phat
trién ndi chung cting nhu Viét Nam ndi riéng.
Theo mot bdo cdo ctia Vién do lwong va danh
gid sttc khoe (IHME) cta Dai hoc Washington
(My) vao nam 2018 thi bénh tim thiéu mau cuc
bd duoc xem la mot trong cdc nguyén nhan
chinh gay t&r vong tai Viét Nam (ding hang
thit 2) trong giai doan 10 ndm (2007 - 2017)®va
la mot ganh nang cho stec khoe cua cong dong.

Bén canh d6, ganh ning vé kinh t€ cling la
mot van dé dang quan tam trong viéc diéu tri
dau thét nguc. Nhin chung trén thi treong duoc
pham hién nay, cac thudc st dung trong diéu tri
cac bénh ly vé tim mach thuong ¢ gia thanh cao,
trong d6 cd metoprolol tartrat va ivabradin
hydroclorid. Vi vay, viéc két hgp metoprolol
tartrat va ivabradin hydroclorid trong mot ché
pham 1a mét phuong phap gitp gép phan lam
giam gia thanh san pham cling nhu tang sy tuan
tha diéu tri ciia bénh nhan.

Hién nay, trong cac chuyén luan cta cac
dugc dién DDVN V, USP43 van chura c6 chuyén
luan dinh luvong dong thoi metoprolol tartrat va
ivabradin trong ché pham phdi hop. Trén thé
gioi da c6 mot sO cong trinh dinh luwong dong
thoi hai hoat chat bang phuong phap HPLC véi
cac diéu kién sac ky khac nhau®4. Tuy nhién, tai
Viét Nam, van chua cé cac nghién ctru vé quy
trinh dinh luong dong thoi hai hoat chat nay dé
c6 su phu hop vdi diéu kién thuce t€ ciia nudc ta.

B - Khoa hoc Dwoc

Nham tao diéu kién cho viéc phat trién cac thudc
generic cua cac cong ty duwgc pham ¢ Viét Nam
va gop phan giam gia thanh cho san pham, dong
thoi gitp cai thién viéc tuan thu liéu diéu tri o
cac bénh nhan (do phan l6n cac bénh nhan c6 do
tudi tr 45 tudi trd 1én), cing nhu mé rong kha
nang ti€p can diéu tri cho cac bénh nhan dau
that nguc tai nudce ta, dé tai duoc tién hanh véi
muc tiéu xay dung va thdm dinh quy trinh dinh
lwong  metoprolol
hydroclorid bang phuong phép sac ky léng higu
nang cao (HPLC), gép phan xay dung tiéu
chuan cho cac ché€ pham thudc chta hai hoat
chat metoprolol tartrat va ivabradin hydroclorid
trong nudc.

H _JOH
.
H
o Z N \‘/CH 5
/\/©/ and enantiomer CHs
HsCO

H oH 2

%
L
COOH
HOOC 5
v
\

H OH

tartrat va ivabradin

Hinh 1. Cong thitc cdu tgo ctia metoprolol tartrat
(o]

H;CO.

AN, OCH;
N N "
| JHCI
HiCO CHy
OCH,

Hinh 2. Cong thirc cau tao cua ivabradin hydroclorid
POITUONG-PHUONG PHAPNGHIEN CUU
Mau nghién ctru

Ché pham nghién cttu ctia phong nghién
citu va phat trién — Cong ty cd phan dugc pham
Boston Viét Nam.
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Mdi vién nén chita metoprolol tartrat 50 mg
va ivabradin hydroclorid 8,085 mg (tuong
duong vdi ivabradin 7,5 mg)

Chit chuan

Metoprolol tartrat; S6 16: WS.0215228.01;
ham lwong: 99,89%; ngudn gdc: Vién Kiém
nghiém thudc Trung wong.

Ivabradin hydroclorid; S6 16: 0000080412;
ham luong: 99,2%; ngudn gdc: Sigma.

Dung moi, hda chat

Methanol (MeOH) va acetonitril (ACN) dat
titu chudn ding cho sac ky léng. Acid
trifluoroacetic (TFA), acid phosphoric va acid
formic dat tiéu chudn phan tich
Trang thiét bi

Hé thong séc ky long hiéu nang cao (HPLC)
Waters Alliance 2695 két hop dau do PDA
Waters 2996 v6i cot sac ky Sunfire ™MC18 (250 x
4,6 mm; 5 um).

Can phan tich va cdc dung cu thuy tinh da
duoc hiéu chuan theo GLP va cac dung cu thong
thuong khac.

Phwong phap nghién ctru
Chudn bi cdc dung dich phén tich
Dung dich TFA 0,05%

Hut chinh xdac 0,5 ml TFA pha loang trong
1000 ml dung dich nuwée cét 2 lan. Dung dich sau
do6 duoc loc qua mang loc 0,45 pm va siéu am
khtr khi 30 pht trude khi tién hanh sac ky.

Dung dich pha méu

Hon hop dung dich MeOH va TFA 0,05%
vai tile 35: 65 (tt/tt).
Dung dich chuin goc

Can chinh xdc 125 mg metoprolol tartrat va
20,21 mg ivabradin hydroclorid (twong ting voi
18,75 mg ivabradin) cho vao binh dinh mttc 50
ml, thém khoang 30 ml dung mdi pha mau, lac
ky cho tan hoan toan. Sau d6 thém dung mdi
pha mau dén vach cho vira da 50 ml, lac déu.
Dung dich thu dwgc cd néng do ctia metoprolol
tartrat va ivabradin hydroclorid twwong tng voi
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khoang 2500 ppm va 404,2 ppm (tuwong tng voi
nong d¢ ivabradin la 375 ppm).
Dung dich chuin

Hut chinh xac 5 ml dung dich chuan géc, cho
vao binh dinh mttc 25 ml, thém dung moi pha
mau dén vach, 13c déu. Dung dich thu dugc cd
nong do ctia metoprolol tartrat va ivabradin
hydroclorid teong ttng voi khoang 500 ppm va
80,84 ppm (twong tng véi nong do ivabradin la
75 ppm). Loc qua mang loc 0,45 um, siéu am
duoi khi.
Dung dich thi

Can 20 vién thudc, tinh khdi luong trung
binh ctia 1 vién, cho vao cdi va nghién thanh bot
min, tron déu. Can chinh xac mét lwgng bot
thudc twong ting vo6i 50 mg metoprolol tartrat va
8,085 mg ivabradin hydroclorid (twwong tng voi
7,5 mg ivabradin), cho vao binh dinh mttc 100 ml,
thém khoang 50 ml dung mdi pha mau, siéu am
15 phat, sau d6 d€ ngudi roi thém dung moi pha
mau dén vach va lac déu. Loc qua gidy loc, bo 10
- 15 ml dich loc dau. Loc qua mang loc 0,45
um, siéu am dudi khi. Dung dich thu dwgc co
nong do cua metoprolol tartrat va ivabradin
hydroclorid twong ttng vdi khoang 500 ppm
va 80,84 ppm (twong Gng voéi nong dod
ivabradin la 75 ppm).
Dung dich gia dioc

Can chinh xac mot Iwong bot gia dwoc twong
tng voi khoi lwong trung binh vién cho vao binh
dinh mitc 100 ml réi tién hanh chuan bi nhw
dung dich thtt. Loc qua mang loc 0,45 um, siéu
am duoi khi.
Mau tring

Dung dich pha mau
Dung dich gid duwoc thém chuin

Can chinh xac mot lwgng bot gia dwoc twong
ung voi khoi luong trung binh vién, cho vao
binh dinh mttc 100 ml, thém khoang 50 ml dung
moi pha maAu, siéu Am 15 phut, sau d6 dé ngudi,
thém 2 ml dung dich chuan gdc, roi thém dung
moi pha mau dén vach va lac déu. Loc qua gidy
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loc, bd 10 — 15 ml dich loc dau. Loc qua mang loc
0,45 pm, siéu am dudi khi.
Dung dich thir thém chudn

Can 20 vién thudc, tinh khéi lugng trung
binh ctia 1 vién, cho vao cdi va nghién thanh bot
min, tron déu. Can chinh xac mot lwgng bot
thudc twong ting voi 50 mg metoprolol tartrat va
8,085 mg ivabradin hydroclorid (twong ttng véi
7,5 mg ivabradin), cho vao binh dinh mttc 100 ml,
thém khoang 50 ml dung méi pha mau, siéu &m
15 phut, sau d6 dé€ ngudi, thém 2 ml dung dich
chuén gdc, roi thém dung méi pha mau dén
vach va lic déu. Loc qua gidy loc, bo 10 — 15 ml
dich loc dau. Loc qua mang loc 0,45 pm, siéu am
duoi khi.
Chudn bi cdc dung dich 6 cdc diéu kién phin hity
Dung dich thir trong moi trieong oxy héa trong 24 gio

Can chinh xac mot lugng bot thude tuong
tng voi 50 mg metoprolol tartrat va 8,085 mg
ivabradin hydroclorid (twong tng véi 7,5 mg
ivabradin) vao binh dinh mttc 100 ml, thém
khoang 50 ml dung mdi pha mau, siéu am 15
phat, sau d6 dé ngudi, thém 10 ml dung dich
H20230%, roi thém dung méi pha mau dén vach
va lc déu. Dung dich thu dugc dugc dé o
nhiét do phong trong 24 gio. Loc qua giay
loc, bo 10 - 15 ml dich loc dau. Loc qua mang
loc 0,45 pum, siéu am dudi khi.
Dung dich thir dit o nhiét dg 80 °C trong 48 gio

Can chinh xac mot lugng bot thude tuong
tng voi 50 mg metoprolol tartrat va 8,085 mg
ivabradin hydroclorid (twong tng véi 7,5 mg
ivabradin), sau dé trai déu luong bot thudc
nay lén mot dia petri. Ddt dia petri nay vao
ta sdy o nhiét do 80 + 2 °C trong vong 48 gio.
Sau 48 gio, chuyén luong bot thudc nay vao
binh dinh mttc 100 ml, thém khoang 50 ml
dung mdi pha mau, siéu am 15 phut, sau dé
dé ngudi ro6i thém dung mdi pha mau dén
vach va lac déu. Loc qua gidy loc, b 10 — 15 ml
dich loc dau. Loc qua mang loc 0,45 um, siéu
am dudi khi.
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Dung dich thir dueoc chiéii anh sang truec tiép trong 24 gio

Can chinh xac mot lwgng bdt thude tuong
tng voi 50 mg metoprolol tartrat va 8,085 mg
ivabradin hydroclorid (twong tng véi 7,5 mg
ivabradin), sau d¢ trai déu lugng bot thudc nay
lén mot dia petri. Dat dia petri nay dwdi anh
nang mt troi trong 24 gio (trong vong 4 ngay
mdi ngay 6 gid). Sau d6, chuyén liong bot thude
nay vao binh dinh mttc 100 ml, thém khoang 50
ml dung m6i pha mau, siéu 4&m 15 phut, sau d6
dé nguoi 16i thém dung mdi pha mau dén vach
va lic déu. Loc qua gidy loc, bo 10 — 15 ml dich loc
dau. Loc qua mang loc 0,45 pm, siéu am dudi khi.
Dung dich thir dwoc chiéu UV

Can chinh xac mot lugng bot thude tuong
tng voi 50 mg metoprolol tartrat va 8,085 mg
ivabradin hydroclorid (twong tng véi 7,5 mg
ivabradin), sau d¢ trai déu lugng bot thudc nay
lén mot dia petri. Dat dia petri nay dudi den tir
ngoai 254 nm trong 6 gio. Sau do6, chuyén luwong
bodt thudc nay vao binh dinh mtc 100 ml,
thém khoang 50 ml dung méi pha mau, siéu
am 15 phut, sau d6 dé€ ngudi réi thém dung
mo6i pha mau dén vach va lic déu. Loc qua
gidy loc, bo 10 — 15 ml dich loc dau. Loc qua
mang loc 0,45 um, siéu am dudi khi.
Khdo st diéu kién sdc kij

Metoprolol tartrat va ivabradin hydroclorid
dugc pha trong hon hop dung méi va duoc tién
hanh sc ky v6i cac diéu kién sic ky 6 dinh nhw
cdt sdc ky Sunfire™C18 (250 x 4,6 mm; 5 um), toc
dd dong 1 ml/pht, thé tich tiém mau 10 pl va
budc song phat hién la 220 nm. Tién hanh khao
sat cac diéu kién sic ky bao gom ty 1é pha dong,
loai dung moéi pha dong, loai acid, nong do acid
vanhiét do cot.
Tham dinh quy trinh dinh luong

Tién hanh thadm dinh quy trinh phan tich
theo huéng dan ctia ICH va theo Quyét dinh ctia
Cuc trwong Cuc quan ly Duoc, BO Y t&'s6 07/Qb-
QLD ngay 11 thang 01 nam 2013 vé viéc ban
hanh S§ tay huéng dan dang ky thudc, phu luc 8
v6i cac chi tiéu bao gom: tinh phu hop cua hé
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thong, tinh dac hiéu, tinh tuyén tinh va khoang
xac dinh, d¢ ding, do chinh xac.
KETQUA
Khao sat diéu kién sac ky
Khao sat ty I¢ pha dong

Tién hanh khao sat ty 1& gitta MeOH va TFA
0,05% tai cac ty 1é 50 : 50, 40 : 60, 35 : 65 va 30 : 70
(tt/tt). Qua cac diéu kién ty 1é pha dong duoc
chon cho qua trinh khao sat, ty 1¢ MeOH - TFA
0,05% (35 : 65, tt/tt) dugc chon dé€ tién hanh cho
quy trinh phan tich (Hinh 3).
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Hinh 3. Sic ky d6 ciia mdu chudn duwoc tiéh hanh sic
ky ¢ ty 1¢ pha dong MeOH — TFA 0,05% (35 : 65, tt/tt)

Nhan xét: tai ty 1€ pha dong MeOH - TFA
0,05% (35: 65, tt/tt), pic metoprolol tartrat va
ivabradin hydroclorid thu dugc dat d6 tinh khiét
pic voi thoi gian lvu twong tng lan luot 14 6,744
phtit va 9,033 phut, gitip rtt ngéan thoi gian phan
tich hon so vdi khi khao sat o ty 16 MeOH - TFA
0,05% (30 : 70, tt/tt), dong thoi co hé sd bat doi
nam trong khoang tir 0,8 — 1,5 va hai pic téch
nhau vdi hé s6 phan giai 1on (Rs=7,8).
Khao sit loai dung méi pha dong

Tién hanh khao sat loai dung moi pha dong
bang cach thay MeOH bang ACN. Véi ciing
diéu kién phéan tich va ty 1é pha dong: ty 1é
MeOH/ACN - TFA 0,05% (35 : 65, tt/tt), cot sac
ky: cot Sunfire ™MC18 (250 X 4,6 mm; 5 pm); nhiét
do cot: 35 °C; budc séng phat hién: 220 nm, khi
tién hanh khao sat véi ACN cac pic rira giai som,
xudt hién trudc ca thoi gian chét cft, cac pic thu
duoc chua thé tach duoc metoprolol tartrat va
ivabradin hydroclorid (tir két qua truy xuat pho
UV, pic metoprolol tartrat va ivabradin
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hydroclorid bi rita giai dong thoi véi nhau
tai pic (2)) va cac pic thu dugc khong dat do
tinh khiét pic.

Nguoc lai, khi khdo sat véi MeOH, pic
metoprolol tartrat va ivabradin hydroclorid thu
dwoc tach nhau hoan toan va cac pic thu duwoc
dat cac yéu cau vé thong s sac ky.

Sau khi khao sat, két qua thu dugc cho thay
dung mo6i MeOH la dung moi phu hop cho quy
trinh phan tich.

Khado st logi acid vd néng do acid

Tién hanh khao sét loai dung méi pha dong
béng cach thay TFA 0,05% bang acid formic 0,1%
va acid phosphoric 0,1% va gitt nguyén cac diéu
kién phan tich nhw c6t sic ky, ty 1& pha dong, toc
do dong, bude song phat hién.

Khi thuc hién sic ky v6i acid formic 0,1% va
acid phosphoric 0,1%, hai pic ctia metoprolol
tartrat va ivabradin hydroclorid khong thé tach
dugc nhau dong thoi cling bj rira giai sém.

Véi TFA 0,05%, cac pic cta 2 chat can phan
tich tadch nhau hoan toan, dat dd tinh khiét va
cling nhu cac yéu cau khac.

Do do, TFA 0,05% duoc chon cho quy trinh
phan tich.

Khao sdt nhiét do cot

Khi tang nhiét do cot, thoi gian Iru ctia 2 pic
duoc rtt ngadn hon dong thoi hé s6 bt di ctia pic
metoprolol tartrat cling gidm theo. Sau qua trinh
khao sat, nhiét d6 cot 35 °C la nhiét do ot duoc lura
chon dé€ dam bao cac pic thu duoc dat duoc cac
théng s8 sac ky cing nhu rit ngan thoi gian sac ky.

Tl cac két qua khao sat, diéu kién sac ky
duoc lya chon : Cot sic ky Sunfire ™C18 (250 x
4,6 mm; 5 um); pha dong gom MeOH - TFA
0,05% (35 : 65, tt/tt) ; toc dd dong 1 ml/phut; thoi
gian sac ky 15 phut ; nhiét do cdt 35 °C; thé tich
tiém mau 10 ul va budc séng phat hién 220 nm.
Tham dinh quy trinh dinh lugng
Tinh phii hop ciia hé thong

Két qua khao sét tinh phu hop ctia hé thong
duoc trinh bay & Bdng 1 va Bdng 2.
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Bdng 1. Két qud khdo st tinh phil hop ciia hé thong trén mau chudn (n = 6)

Metoprolol tartrat (MTT) Ivabradin hydroclorid (IVH)
tr (phut) | S (MAU x giay) As N tr (phut) | S (MAU x gidy) | Rs As N
Trung binh 6,700 8432140 12 11177 9,034 1216070 7.8 11 10438
RSD % 0,15 0,45 0,63 0,17 0,69 0,52 0,37
Bdng 2. Két qud khdo sdt tinh phit hop ciia hé thong trén mau thir (n = 6)
MTT IVH
tr (phut) S (MAU xgiay) As N tr (phut) | S(UAUXgidy) | Rs | As N
Trung binh 6,680 8455570 1,2 11183 9,005 1217713 7.8 1,1 | 10459
RSD % 0,08 0,26 0,33 0,11 0,22 0,52 0,87

tr: thoi gian lwu; S: dién tich pic; As: hé s6'bat doi; N: so'dia ly thuyét biéu kién; Rs: A6 phan gidi

Nhén xét: RSD ctia thoi gian liru va dién tich
pic cia MTT va IVH ctia cd mau chudn va mau
thte déu nho hon 2%, Rs = 7,8 > 1,5, hé sd bat d6i
nam trong khoang tir 0,8 — 1,5 va s8 dia ly thuyét
biéu kién > 2000.

Nhu vay, phwong phap phan tich dat yéu
cau tinh pht hop ctia hé thong.

Tinh ddc hiéu

Két qua khao sat tinh dac hiéu cho thay
trén sac ky d6 mau tha (Hinh 4) cho pic c6 thoi
gian luu tuong Gng véi pic ctia chdt chuan
trong sac ky d6 ctia mau chuan (Hinh 5); sac ky
d6 cac mau tring (Hinh 6), mau gia duoc
(Hinh 7) khong xuat hién pic trong khoang
thoi gian luu twong tng voi thoi gian luu caa
chat chuidn; mau thit thém chuan (Hinh 8),
chiéu cao va dién tich pic cia MTT va IVH c6
sw tdng 1én so véi mau thi; sic ky d6 mau gia
duoc thém chuan (Hinh 9) xuét hién pic trong

khoang thoi gian luu twong tng véi MTT va
IVH trong mau chudn. Sac ky d6 mau tht
phéan huy 6 diéu kién nhiét d6 80 °C, UV, anh
sang va trong moi treong oxy hoa khong thay
co su xuat hién cta pic tap, cac pic MTT va
IVH xuét hién trong khoang thoi gian luu
twong tmg véi mau chudn va dat do tinh khiét
pic (Hinh 10 - 13); sac ky d6 mau thtr phan hay
trong diéu kién anh sang c6 sy xudt hién cua
cdc pic tap va pic tap nay dwoc tach roé rang
khoi cac pic MTT va IVH. Nhu vay phuong
phép dinh luong dat yéu cau vé tinh dac hiéu.
Tinh tuyén tinh va khodng xdc dinh

Tt dung dich chuan goc pha thanh day
dung dich chuan ¢ 5 mac nong do voi nong do
caa MTT ttr 400 — 600 ppm va IVH tir 64,67 —
97,01 ppm. Tién hanh sac ky cac dung dich trén
v6i didu kién sac ky da khao sat. Két qua khao
sat tinh tuyén tinh dugc trinh bay & Bdng 3.
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Hinh 11. Sdc ky do mdu thir phin hiy bang UV Hinh 13. Séic ky do mdu thi phin hity béng dnh sing

Bang 3. Tirong quan nong do, dién tich pic va két qua khdo sat tuyén tinh ciia MTT va IVH
MTT IVH

Néng do | Dien tich pic Phuong trinh hdi | Khodng tuyén Dién tich pic Phuong trinh hdi |Khoang tuyén
y - I quy/ H& s twong | tinh (ppm)  |Ndng dé (ppm)| - By uy/ Hé sé twong | tinh (ppm
(ppm) | (AU x gidy) | O/ He S5 twong (Ppm) 9. (PPM)| (AL x gidy) |92 ¢ 6 tong (ppm)
399,88 6689481 |y= 127208,6858X; 400 — 600 64,19 935583 y =15834,4277x; |64,67 — 97,01
44986 | 7483857 | R =09995 72,21 1079787 R®=0,9993
499,85 8404601 80,23 1194391
549,83 9308405 88,26 1330734
599,82 10078084 96,28 1445331

St dung trac nghiém t va trac nghiém F twong thich, hé s6 B c6 y nghia va hé sd Bo

xac dinh dwoc: phuong trinh hoi quy cé tinh khong c6 y nghia.
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Nhu vay, phuong trinh dat tinh tuyén tinh
voi khoang tuyén tinh cia MTT tir 400 — 600 ppm
va IVH ttr 64,67 — 97,01 ppm va hé s6 tuong quan
tuyén tinh ctia ca hai phwong trinh déu > 0,999.
Do chinh xac
D¢ lap lai

Chuén bj 6 dung dich tht, tién hanh sic ky 6
dung dich thtr & chuan bi, mdi mau tiém 1 lan.

Bang 4. Két qua khdo sit dg lap lai cua phwong phdp

Y Hoc TP. H6 Chi Minh * Tap 25 * S6 4 * 2021

Két qua khao sat do 1dp lai ciia phuong phap
duoc trinh bay ¢ Bang 4.
D¢ chinh xdc trung gian

Thay d6i kiém nghiém vién va tién hanh
twong tw bang cach chuan bi 6 dung dich tht
nhung khéc ngay. Tién hanh sac ky 6 dung
dich tht da chuan bi, mdi mau tiém 1 [an. K&t
qua dinh lwong cta 2 kiém nghiém vién duoc
trinh bay trong Bing 5.

) MTT IVH
x A Lwong can mau the o . . . .
Mau phan tich (mg) Dién tICh.pIC HL % so véi nhan|  Di€N tICh.pIC HL % so v&i
(LAU x giay) (WAU x giay) nhén
Mau chuan
MA&u ther 1 251,6 8499259 100,13 1219769 100,12
MA&u thir 2 251,8 8496139 100,01 1222951 100,30
MA&u ther 3 2493 8384233 99,68 1187153 98,34
MA&u thir 4 2485 8350502 99,60 1185892 98,56
MA&u thir 5 248,3 8323044 99,35 1182736 98,37
MA&u thir 6 2487 8339196 99,39 1178796 98,72
Trung binh 99,69 99,07
RSD% 0,32 0,91

Bang 5. Két qua khao sit d chinh xic trung gian ciia phwong phdp

Kiém nghiém vién 1 Kiém nghiém vién 2
Ham lwong % so v&i nhan
MTT IVH MTT IVH
Trung binh (n = 6) 99,69 99,87 99,87 99,17
RSD% (n = 6) 0,32 0,91 0,30 0,53
Két qua phan tich ca ca 2 kiém nghiém vién
Trung binh (n = 12) 99,78 99,09
RSD% (n = 12) 0,31 0,71

Két qua dinh lwong MTT va IVH cta ting
kiém nghiém vién ciing nhu cua ca 2 kiém
nghiém vién déu thu duoc két qua RSD% déu
nhoé hon 2%.

Nhu vay, quy trinh dinh lwgng dat yéu cau
vé do chinh xac
D¢ diing

Chuan bi 3 loai mau tu tao bang cach thém
chinh x4c mét luong chat chuan vao cdc mau
gia duoc. Luong chat chuan thém vao twong

110

ung voi 3 muc nong dd 80%, 100% va 120%
cia nong d6 do. Tai mdi mitc néng do, thuc
hién it nhat 3 mau doc lap. Tién hanh sic ky
cac mau da chuin bi, mdi mau tiém 1 Tan. K&t
qua khao sat do dung ctia quy trinh dinh
lwong duoc trinh bay trong Bang 6.

Ty 1é thu héi caa MTT va IVH ¢ ca 3 muc
nong do6 déu nam trong khoang 98 — 102% voi
RSD% ctia ca 2 chat phan tich déu nho hon 2%.

Nhu vay, quy trinh dat yéu cau vé d dung.
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Bang 6. Két qua khdo sdt do diing cuia phirong phdp (N =3)

Nghién cttu

Mau phan e e themNang 4 t"VITT N&ng d6 them|Néng dé t‘lVH
tich ‘\’/’;% (;’pm‘;m ‘l’a';%pp‘-’m;m S (WAU x giay)| % thu hdi ‘\’/’;% (p?pm()am ‘l’;%pp‘-’m;m S (WAU x gidy)| % thu hdi
Chuén 499,85 8424730 80,23 1198457

400,56 397,21 6694775 99,16 63,49 63,18 943726 99,51

80% 399,56 396,63 6685013 99,27 63,59 63,08 942263 99,20

397,56 397,44 6698587 99,97 63,69 63,14 943129 99,14

Trung binh 99,47 99,29

RSD% 0,44 0,20

504,44 502,74 8473403 99,66 80,65 79,95 1194286 99,14

100% 499,45 502,05 8461861 | 100,52 80,85 80,54 1203012 99,62

500,45 498,53 8402480 99,62 80,45 79,92 1193832 99,34

Trung binh 99,93 99,37

RSD% 0,51 0,24

595,34 590,60 9954273 99,20 96,12 95,27 1464100 99,11

120% 596,34 591,63 9971601 99,21 96,32 95,73 1462463 99,38

600,34 596,73 10057558 | 99,40 96,52 99,42 1468049 99,89

Trung binh 99,27 99,46

RSD% 0,11 0,40
BANLUAN MTT 6 pKa la 9,67 va IVH c6 pKa 1a 9,37,

Trong ky thuét sic ky pha dao, kha nang
phan tach cac chat phu thudc vao nhiéu yéu to
nhu ban chat cta chat phan tich, loai pha tinh,
ban chat pha dong, ty 1é pha dong,.

Trong do, dung mdi pha dong stt dung trong
ky thuat sdc ky pha ddo thuwong cé d6 phan cue
cao. Va trén thuc té, cdc dung mdi hiru co duoc
st dung chu yéu gom MeOH, ACN va
tetrahydrofuran. Khi khao sat dung moéi pha
dong la ACN va MeOH thi ACN rtra giai cac
chét sém, trung vodi thoi gian chét cta cot. Trong
khi MeOH rtra giai cac chat véi thoi gian luu
hop ly hon, dong thoi cac pic thu duoc dat do
tinh khiét pic va cac yéu cau khac. Do d6, MeOH
la dung méi pha dong dwoc chon.

Dong thoi, thong qua qua trinh khao sat
diéu kién séc ky, két qua thu dwoc cho thay do
phan cuc cua ctia pha dong anh huong dén
thoi gian luu cta cac chét phan tich. Cu thé khi
téng ty 16 MeOH dan dén lam dd phan cuc cta
pha dong cang giam, cac chat phan tich duoc
rita gidi cang som va khod tdch nhau hon. Bén
canh do, gitta 2 chat phan tich, MTT la chat
phan cuc hon so véi IVH do d6 MTT sé duoc
rtta giai sém hon, phit hop véi két qua sac ky.
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khi trong pha dong dwoc chon la acid ca hai
chat nay déu ton tai 6 dang ion, cu thé la ton
tai & dang ion duong, nén dé bi rtra giai sém
ma khong cd xay ra su twong tac véi pha tinh
kém phan cuc, vi vay TFA duwoc lua chon véi
nong do thich hop véi co ché sic ky dé nghi la
co ché sac ky cép ion, gitip tdng tuong tac ctia
cac chat lén cot va rira giai voi thoi gian hop ly.
Véi acid phosphoric la mot acid c6 d¢ manh
trung binh chu yéu dung dé€ duy tri pH va
chuyén dang ion vé dang phan ti cua cac
nhom -OH phenol hodc cac gdc acid yéu khac
ma khong tao duwoc co ché sac ky cép ion. Véi
acid formic, day cling la mot acid c6 kha nang
tao cdp ion voi chdt phan tich tuy nhién do
mach carbon chi c6 1C nén kha nang lam giam
dd phan cuc cua chat phan tich twong d6i thap
nén chat phan tich van bi rira giai sém.

Nong do cua TFA clng la mot yéu t6 anh
huong dén kha nang phén tach va ria giai cta
phuong phap. Vi vy can tién hanh khao sat nong
do ctia acid d€ chon ndng do cd kha nang tach tot
nhat va thoi gian phan tich hop ly. Tai nong do
acid thap (TFA 0,01%) khong du tac nhan dé€ tao
cap ion voi cac chat phan tich vi vy, cac chat rira
giai som hon va céc pic thu duoc khong dat hé s6
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bat doi. Tir két qua khao sat, nong do TFA 0,05%
duoc lwa chon 1a phtt hgp nhat.

Mit khac, nhiét d6 cot cling la mot yéu anh
hudng dén do nhot cua pha dong, MeOH la
mot trong cdc loai dung moi hitu co cé d¢ nhét
twong ddi 16n, khi phdi hop véi nude acid sé
lam cho d6 nhét ctia pha ddng ting thém, dan
dén lam tang ap sudt cot, do do thuc hién sic
ky ¢ diéu kién nhiét d6 35 °C v6i muc dich
giam do nhét pha dong, giam ap sudt cot, tie
d6 rat ngan thoi gian lwu cta chat phan tich va
dong thoi gitp pic caa cac chdt phan tich dat
hé s6 bat doi tir 0,8 - 1,5.

Nhin chung, quy trinh dinh luong dong
thoi MTT va IVH st dung hon hop pha dong
gom MeOH - TFA 0,05% v6i chuong trinh rira
giai isocratic da phan tich t6t dong thoi hai
chdt MTT va IVH, bén canh d6 khic phuc
duwoc cac nhuoc diém la st dung hé dém
phosphat ctia nhitng cong trinh nghién ctru da
duoc cong bd trude d6, dam bao kéo dai tudi
tho cho ¢dt, ciing nhu han ché s¢ an mon hé
thong HPLC dong thoi van dam bao sy phu
hop ctia cac thong sd sac ky theo quy dinh.
KETLUAN

Sau thoi gian thuc hién, dé tai da thu dugc
cac két qua cu thé nhu sau:

Tt nhitng két qua ctia qua trinh khao sat, dé
tai da chon ra duoc diéu kién sic ky t6i wu nhat
dé tach dong thoi MTT va IVH véi diéu kién cu
thé nhu sau:

Cot séc ky: cot Sunfire ™C18 (250 x 4,6 mm;
5 um).

Budc song phat hién: 220 nm.

Tdc d6 dong: 1 ml/phut.

Nhiét d6 cot: 35 °C.

Thé tich tiém mau: 10 pl.

Dung mdi pha mau: MeOH - TFA 0,05%
(35 : 65, t/tt).

Pha ddng: MeOH - TFA 0,05% (35 : 65, tt/tt).
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Quy trinh dd dwoc tham dinh va dat cdc yéu ciu
Tinh twong thich hé thong

Phuwong phap dat tinh twong thich hé
thong véi gia tri RSD cta thoi gian luu va dién
tich pic phai < 2% va cac thong sd khac cua pic
phai dap ting yéu cau chung ctia phwong phap
sac ky da duogc quy dinh.

D¢ dic hiéu

Quy trinh da tach dwoc cac pic 1o rang, dat do
tinh khiét pic. Ngoai ra, quy trinh con tién hanh
vGi cac mau thr 6 diéu kién khic nghiét va cac
pic tap sinh ra déu khong trung voéi cac pic chinh.
Tinh tuyén tinh va mién gid tri

Khoang tuyén tinh cia MTT duoc xac
dinh ttr 400 — 600 ppm (r = 0,9995) va IVH t&
64,67 — 97,01 ppm (r =0,9993).

D¢ diing

Ty 1& thu hdi ctia ca 2 chat déu nam trong
khoang tir 98-102% (RSD < 2%).

D¢ chinh xdc

Gia tri RSD két qua dinh luong ham luong
hoat chat c6 trong cdc mau déu < 2%.

Quy trinh da duwoc tham dinh cho phép
phuong phap nay cé thé duoc ting dung trong
dinh luong dong thoi MTT va IVH trong vién
nén bao phim bang phuwong phap HPLC.
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