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Summary

A high performance liquid chromatography (HPLC) method was developed to determine related
substances of impurity C of terazosin (ICT) with the chromatography was operated under the
following condition: A column (250 x 4.6 mm; 5.0 um) packed with octylsilyl silica gel for
chromatography, kept at the temperature of 40°C; a mixture of acetonitrile and citrate buffer solution
was used as the mobile phase in gradient elution mode with a flow rate of 1.0 ml per minute; the
signal was detected at the wavelength of 254 nm. The result of the validation showed that the HPLC
method was specific, the limit of detection was low and it was suitable for determining limit of related

substances in this material.
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Dat van dé

Hién nay, sb lvgng tap chuan dwoc thiét
lap dung cho cong tac kiém tra chét lwong
thudc tai Vit Nam van con rat han ché B 4.
Mot sb dé tai nghién ciru tdng hop cac nguyén
liéu tap chat da dwoc trién khai dé cung cép
nguyén liéu thiét lap tap chudn trong nuéc
trong dé c6 nghién ciru tbng hop nguyén liéu
tap chat C cla terazosin (1,4-bis(4-amino-6,7-
dimethoxy-2-quinazolinyl)piperazin dihydroclorid
(ICT), hinh 1) 1. D& tién toi thiét 1ap tap chuan
ICT tai Viét Nam thi can xay dwng tiéu chuén
chat lvong cho nguyén liéu tap chéat nay. Vi
vay, nhdm nghién cru tién hanh xay dwng
phwong phap xac dinh tap chét lién quan trong
nguyén liéu ICT dé& gép phan xay dwng tiéu
chuan chat lwgng cho nguyén ligu ICT tdng
hop dwoc va tién toi thiét 1ap tap chuan C cla
terazosin tai Viét Nam.
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Hinh 1. Céng thirc c4u tao tap chét C
cUa terazosin theo USP

Nguyén liéeu va phwong phap
nghién clru
Thiét bi, hoéa chat, chat chuan,

mau nghién clru

Thiét bi va dung cu

May s&c ky 16ng hiéu nang cao SHIMADZU
diode array UV-VIS SPD- M20A (Nhat Ban). Cot
sac ky Shimadzu C8 (250 x 4,6 mm, 5 um). Can
phan tich METTLER TOLEDO XPE26 co6 do
chinh xac 0,001 mg (Thuy Sf). Céc thiét bi phu
tro: May do pH Metrohm 780 (Thuy ST), may lac
sieu am ELMASONIC S180 H (bwc) va cac
dung cu thay tinh can thiét.
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Héa chat va chat chuan

Céc chét chuén: Tap chuadn C cua terazosin
la chat chudn Dwoc dién My (ICT chuén), 16
HOMO084 ham Iwgng 95,0%. Tap chudn A cla
terazosin 1& chudn chinh Vién Kiém nghiém
Thuéc Trung wong (IAT  chuan), 16
WS.0117344.01, ham lwong 97,26%. Chét
chuan terazosin clia Dwoc dién My (TEZ
chuan), 16 GOF290, ham lvong 91,9%.

Cac héa chét va dung moi: 2-cloro-6,7-
dimethoxyquinazolin-4-amino (ACDQ) ctda Hang
Sigma Aldrich, 16 STBC3541, ham lwgng 99,7%;
acetonitril dung cho HPLC, acid citric khan,
methanol, natri citrat dihydrat, triethylamin dat
tiéu chuan tinh khiét phan tich.

Dung dich dém citrat: Pwoc chuan bi bang
cach hoa tan 3,63 g natri citrat dihydrat va
8,63 g acid citric khan trong nwéc cét, thém
nwéc cat vira dd 1.000 ml, loc qua mang
0,45 pym roéi thém 0,25 ml triethylamin.

MAau nghién ctru

Nguyén liéu tap chat C cla terazosin (ICT)
duoc tdng hop tai phong thi nghiém B6 mén
Hdéa Duwoc, Trwong Pai hoc Dwgc Ha Néi.

Phwong phap nghién ciru

Diéu kién sdc ky

Cot C8 (250 x 4,6 mm, 5 uym), tbc d6 dong
1,0 ml/phat, nhiét do6 cot 40°C, thé tich tiém mau
50 ul, detector UV 254 nm, pha déng la hén hop
acetonitril va dém citrat v&i ty 1& thay doi theo
thoi gian (bang 1).

Bang 1. Chuong trinh gradient
dung méi pha déng

T';:’,’, f,l’s’" Acetonitril a"zzg . Chéds
0—7 8 92 Déng dong
7— 15 8 > 17 92 — 83 Gradient
15— 35 17 83 Dang dong

35 - 36 17 —- 8 83 — 92 Gradient

36 — 45 8 92 Déang dong

Céc dung dich tiém sac ky:

- Dung dich thtr ICT cé néng dd 50 ug/ml
trong methanol.

- Dung dich so sanh duoc chuan bi bang
cach pha lodng 1 ml dung djch th thanh 100 ml
v&i methanol.

- Dung dich phan gidi la hdn hop cac chéat
pha trong methanol gém IAT, TEZ, ACDQ, ICT
véi néng dé lan lwot 1a 4 pg/ml, 2 pg/ml,
2 ug/ml, 4 pug/mil.

Tinh két qué: % tap chét trong mau thd ICT

dworc tinh theo cong thirc:
(rulrs) x (Cs/Cy) x 100

Trong dé: ry la dién tich méi tap chét trong dung
dich thty ICT; rsla dién tich pic ICT trong dung
dich so sénh; Csla néng ICT trong dung dich so
sanh (mg/ml); Cyla néng do ICT trong dung
dich ther (mg/mi).

Yéu cau cua hé théng sac ky:

- Sac ky dd dung dich phan giai cho hé sb
phan giai gitra pic IAT va TEZ = 10, hé sb phan
giai gitra pic TEZ va ACDQ 2 4, hé s6 phan giai
giba pic ACDQva ICT z 2.

- Sac ky dd dung dich so sanh cho hé sé dbi
xtng pic ICT < 3, s6 dia ly thuyét = 5000. Gi tri
RSD cua thoi gian Iwu va diéc tich pic ICT khi
tiém Iap lai dung dich so sanh < 2%.

Két qua nghién ctru

Xay dwng phwong phap xac dinh giéi han
tap chéat lién quan trong nguyén liéu ICT
bing HPLC

Phuwong phap xac dinh gi¢i han tap chéat lién
quan trong nguyén liéu ICT bang HPLC duogc
xay dwng nhw da néu & phan “Phwong phap
thG” qua tham khdo mot sé tai lieu > % 1 va
gua khao sat thwc nghiém.

Khéo séat dung méi pha mau

S dung dung moi pha ICT theo BP 2017 la
hén hop methanol - nwéc (7 : 3) hay theo USP
40 gébm nwéc - acetonitril - methanol (60 : 30 :
10) thi thay ICT rat khé tan. Khao sat thém mot
s6 dung méi khac nhw n-propanol, isopropanol,
dimethyl  sulfoxid, methanol, ethylacetat,
acetonitril thi thdy d6 tan cua ICT trong
methanol va dimethyl sulfoxid la té6t nhat. Lya
chon methanol 1am dung méi hoa tan la dung
méi hay diing trong kiém nghiém lai ré tién hon
dimethyl sulfoxid va khéng gay kich &ng da nhw
dimethyl sulfoxid. Mat khac, khi tiém mau trang
la methanol vao chuong trinh s&c ky khéng Ién
nhiéu pic dung méi nhw dimethyl sulfoxid.

Khao sat chwong trinh pha déng

Khao sat mot s6 chwong trinh pha déng dang
dong theo cac tai liéu tham khao thi nhan thay
vOi chuwong trinh pha dong theo BP 2017 thi pic
IAT 1a mét thanh phan trong hén hop phan giai
bi tring vao pic dung méi methanol; v&i chwong
trinh pha déng theo USP 40 thi pic ICT thu dworc
c6 chiéu cao qua thap khodng thé &p dung cho
1 phwong phap phan tich tap chéat, néu tang
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néng dd mau thi ICT khéng tan trong dung méi
pha mau theo USP. Khi pha trong methanol dé
tang nong d& mau ICT thi pic IAT ciing bi tring
vao pic dung moi va pic ICT khdng tach khai pic
ACDQ (Rs = 1,081).

Khao sat cac chwong trinh gradient dung
moi: 12 chwong trinh gradient dung moi da
duwoc khao sat dé lwa chon chwong trinh pha
dong phu hop va két qua da lwa chon duoc
chwong trinh gradient dung méi (bang 1) cho
kha nang tach tbt nhat ca 4 pic IAT, TEZ,
ACDQ, ICT trong dung dich phan giai, dac biét 2
pic ICT va ACDQ tach khéi nhau hoan toan véi
hé s6 phan giai I&n hon 2.

Tham dinh phwong phap

Tinh thich hop cua hé théng sdc ky

Tién hanh tiém s&c ki lap lai 6 1an dung dich
so sanh. Két qua cho thay gia tri do léch chudn
twong dbi (RSD) cla thoi gian lwu (0,23%) va
clia dién tich pic (0,81%) d&u nhd hon 2%, hé
s6 dbi xtrng dao dong tlr 1,699 dén 1,913; sb
dia ly thuyét > 5000 (bang 2). Ngoai ra, két qua
danh gia tinh thich hop cta hé thdng séc ky
cling dwoc khang dinh qua dd phan giai ctia cac
pic trong dung dich phan gidi & phan thdm dinh
do dac hiéu. Véi cac théng sb trén, hé théng
HPLC da thich hop dé phan tich tap chét trong
nguyén liéu ICT.

Bang 2. Két qua khao sat do thich hop ctia hé théng séc ky khi phén tich tap chét trong ICT

T Thoi gian Iwu (phat) Dién tich pic (mAU.s) So dia ly thuyét  Hé so doi xirng pic
1 34,078 218322 11935 1,699
2 34,010 219259 13026 1,913
3 33,944 219770 10589 1,828
4 33,885 219489 13504 1,802
5 33,888 222218 13461 1,871
6 33,898 216845 13875 1,834
B 33,951 219317
RSD (%) 0,23 0,81
D¢ dic hiéu - S&c ki db cha dung dich phan giai (hinh 2.c)

Tiém cac dung dich sau vao hé théng sac ky:
Mau trdng (methanol), dung dich phan giai la
hén hop IAT, TEZ, ACDQ va ICT c6 néng dd lan
lwot 1a 4,026 pg/ml; 1,700 pg/ml; 1,992 ug/ml
va 4,061 pg/ml. Két qua cho thay:

- Sé&c ki d6 ctia mau trang (hinh 2.a) c6 cac
pic dung mdi nhwng khéng xuét hién pic & trong
khoang thoi gian lwu twong ng véi thoi gian
Iwu cda pic chinh (hinh 2.b).

cho cac pic IAT & 9,654 phut, TEZ & 25,317
phat, ACDQ & 31,882 phut va ICT & 34,102
phut. Cac pic nay tach khdi nhau hoan toan va
tach khdi pic dung méi véi dd phan giai cua pic
dung moi va IAT la 6,805; d6 phan gidi cia IAT
va TEZ la 17,391; d6 phan gidi cia TEZ va
ACDQ la 7,436; d0 phan giai cia ACDQ va ICT
la 2,933 (hinh 2).

Al il
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2.a) Mau trang

2.b) Mau chuan ICT

2.c) M3u phan giai

Hinh 2. S&c ky db do dac hiéu cua phuwong phép phén tich tap chét trong ICT
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Tiém dung dich thtr ICT ndéng d6 49,830
pg/ml va cac dung dich th&r ICT dwoc phan hay
& cac diéu kién khac nhau: UV trong 24 gid,
H,0, 3% trong 5 gi®, nhiét d6 60 °C trong 4 gio;
thém NaOH 0,5 N trong 4 gi¢; thém HCI 0,5 N
trong 4 gio vao hé thdng séc ky. Két qua thé
hién & bang 3 va hinh 3 cho thay: Trén sac ki do
dung dich thir xuat hién 1 pic tap. Trén sdc ky
dd cla cac dung dich thtr phan hiy béi cac tac
nhan ly héa ngoai 1 pic tap twong tw nhw dung
dich thtr con xuét hién thém cac pic tap khac.

Dung dich th&r phan hiy bidng NaOH va HCI déu
xuét hién thém 1 pic tap. Dung dich phan hay
bang H,O, xudt hién thém 3 pic tap méi va
khéng c6 vét tap nhuw trong dung dich thir. Dung
dich phan hiay béng UV xuét hién thém 2 pic
tap. Dung dich phan hdy b&i nhiét d6 xuét hién
thém 4 pic tap. TAt ca céac pic tap trong tirng séc
ky db déu tach khai cac pic ICT, pic dung moi va
tach khdi nhau v&i hé sb phan giai (Rs) cla 2
pic lién k& déu Ién hon 1,5. Nhw vay, phuong
phap phan tich dat yéu cau vé do d&c hiéu.

Bang 3. Sé liéu phan tich dung dich tht ICT va dung dich ICT phéan hiy

Tap Dung dich  rpi  Thi+ NaOH Thir+HCI Thir+H,0, Thi/UV  Thi/nhiét do
Tap 1 (oht) 22,325 22.237 22.369 - 22,461 22315
Tap 2 (ohi) n - B » B 15.776
Tap 3 (ohit) - - 5 16,873 16,954 16.852
Tap 4 (ohi) n n n 18.070 B 18.041
Tap 5 (ohit) n 19.768 19.774 19.753 19,804 19.740
Rs nhé nhit 5,591 4,947 5116 2,241 5,270 1,795
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3.c). M&u phén hady trong HCI

3.d). M&u phén hay trong UV
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3.e.) Mau phan hiy trong H,0,

3.f). M&u phéan hay & 60°C

Hinh 3. S&c ky db dung dich thtr ICT va céc dung dich ICT phén hiy
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Giéi han phat hién

Tiém céac dung dich ICT dwoc pha long dan,
ndng dod thAp nhat ma con xuét hién pic sac ky
chinh 1a gi&i han phat hién (ty s S/N =~ 3). Két
qua LOD cua tap khéng dinh danh tinh theo ICT
la 0,063 pg/ml (ty s6 S/N Ia 3,39).

Ban luan

Phwong phap HPLC st dung dé phan tich
tap chét trong ICT chwa trng dwoc cong bbd
trong bat ky tai liéu nao va da dwoc thdm dinh
theo dung quy dinh cua ICH. Do trong ICT cé
cac tap khéng dinh danh nén theo quy dinh chi
can tién hanh thdm dinh d6 thich hop hé thdng,
do dac hiéu, va gi¢i han phat hién. Két qua cho
thdy phwong phap c6 dd dic hiéu cao, LOD
thap (0,063 pg/ml). D6 dic hiéu cta phuwong
phap duwoc khéng dinh qua viéc tach khéi nhau
hoan toan clia cac chat ICT, IAT, TEZ, ACDQ
trong hén hop phan giai. Trong d6 4 chéat ICT,
IAT, TEZ, ACDQ c¢6 nhitng phan c4u trac gidng
nhau, IAT va, ACDQ la nguyén liéu dung dé
tbng hop ICT, ICT la tap chét ciia TEZ. Ngoai
ra, d0 dac hiéu con dwgc danh gia trén cac
dung dich ther ICT dwoc phan hiy & cac diéu
kién héa ly khac nhau ciing khang dinh tinh dac
hiéu cao cla phwong phap. V&i dac diém ICT
rat kho tan trong nhiéu dung méi khac nhau da
dwoc khao sat, chung toi da dwa ra néng do cao
nhat ma ICT c6 thé hoa tan dwoc trong dung
moi methanol la dung méi dé tan nhét.

Két luan

Phwong phap HPLC dwoc xay dwng dé xac
dinh gi¢i han tap chét lién quan trong nguyén
liéu ICT c6 do d&c hiéu, cao, LOD thép, cé kha
nang (rng dung & hau hét cac phong thi nghiém,
gop phan xay dung chi tiéu chat lwong cho
nguyén liéu ICT téng hop dwoc.
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