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Tom tat

Amlodipin (AM) gom hai dong phan (S)—AM (S) va (R)~AM (R), tuy nhién, chi c6 (S)
dugc st dung. Hién nay, chua c6 chuyén luan riéng cho (S) trong duoc dién va phuong
phap dinh luong, tach (S), (R) tdi wu. Nghién ctu st dung HPLC véi cac ddi twong
nghién ctru gom vién nén AM 5 mg; (S)-AM 2,5 mg va 5 mg; chat ddi chiéu AM
besilat; (S)~AM besilat; cac hda chat, dung mdi dat chuan phan tich; cac cot tach gom
lux cellulose-(1,2,3,4). Trinh tu tién hanh: trude tién, khao sat cot, danh gid kha nang
tach. Tiép theo khao sat pha dong, chon hé pha dong ph hop nhat. Cubi cuing, tham
dinh phuong phép (theo ICH). Két qua cho thay cot lux cellulose-4 tach duoc hoan toan
hon hop tai buéc song 237 nm véi hé acetonitril-ethanol-diethylamin ti 1& 90:10:0,1
(v:v:v). Khi tham dinh, phuong phap dat yéu cau vé tinh dac hiéu, khoang tuyén tinh,
d6 dang, do chinh xéc, gigi han phat hién, gigi han dinh lugng véi do phan giai > 2,5,
pham vi dinh luong tir (0,1-1) pg/mL, d6 léch chuan tuong ddi < 2 % (n = 6), d6 phuc
hoi (98-102) %. Nhu vdy, HPLC dung cot lux cellulose-4 vai hé acetonitril-ethanol-
diethylamin (90:10:0,1) pht hop tach (S) va (R), 1a mot phuong phap méi dé dinh luong
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riéng (S), kiém nghiém cac ché pham chita AM hoic (S) trén thi truong.
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1 Pat van dé

Amlodipin (AM) la thuéc chen kénh calci, c6 kha ning
chen kénh calci dugc sir dung trong diéu tri bénh cao
huyét 4p va chang dau thit nguc. AM duoc st dung
trong diéu tri chang dau that nguc 6n dinh man tinh va
trong diéu tri ting huyét &p tir nhe dén trung binh [1].
Gidng nhu cac thuc nhém chen kénh calci khac, AM
thuong dugc st dung dudi dang racemic. Tuy nhién,
ddi quang (R) va (S) cua AM khéng c6 cung hoat tinh
sinh hoc. Chi (S)—AM c6 thugc tinh gidn mach, trong
khi (R)—AM c6 céc tac dung phu nhu phi, dau dau,
chéng mit, ... Kha ning chen kénh calci caa dong phan
(S) manh hon dong phan (R) khoang 1.000 lan trén
chugt [2]. Do su khéc biét dang ké vé duoc dong hoc
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giira hai dang dong phan quang hoc nay va dé cai thién
tinh an toan va hiéu qua, AM da duoc san xuat dudi
dang dong phan (S) duoc dwa ra thi trudng vai nim
truéc [3]. Vi vdy, dong phan (R) coi nhu 12 tap chat nén
han ché str dung va can duoc thuc hién bai cac phuong
phap phan tich nhanh va hiéu qua [4].

Phan tich, phan tach dong phan quang hoc 1a mot cong
viéc rat kho khan, do chdng c6 ban chat hoan toan
gidng nhau vé cdng thirc phan tir gitta cac dong phan
dbi quang. Cac dong phan nay chi khac nhau vé cau
tric khong gian [5]. Do d6, chi c6 mét sé it cac phurong
phap duoc sir dung nhu dién di mao quan, sic ki long
ghép khéi pho (GC-MS), sic ki long siéu téi han, sic
ki long hiéu nang cao (HPLC), ... Hién nay, bén canh
cac phuong phap tach déng phan cb dién (tao mam,
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sinh héa, co hoc, héa hoc), da c6 nhitng nghién cau
quan trong trong ki thuat tach dong phan hién dai géom
ki thuat sic ki va ki thuat dién di. Phuong phép dién di
it pho bién hon vi quy trinh phan tich kém 6n dinh.
Trong khi @6, phuong phép sic ki ¢6 vai trd quan trong
trong diéu ché ciing nhu phan tich dong phan quang
hoc, bao gém sac ki 16p mong, sac ki khi, HPLC; cho
két qua phan tich tin cay, 6n dinh, chinh xac [6-9]. Tac
gia Ratih Ratih va cong su (2022) nghién ciru toi vu
hoa phuong phap sic ki dién dong mao dan ddi quang
dé tach cac chat dong phan AM sir dung maltodextrin
lam chit chon loc dbi quang. Két qua téi wu hoa cho
thdy nong do maltodextrin (7,5-10) % (w/v) thé hién
tac dong manh nhat dén do phan giai, Su gia tang nong
d6 maltodextrin dan dén tinh chon loc l4p thé 16n hon,
duoc thé hién bang céc gia tri ¢ phan giai cao hon (Rs
> 1,5). CAc diéu kién tach trong nghién ciru dé xuét 1a
kha thi trong pham vi 4p dung véi do phan giai chap
nhan dwgc [10-13]. Tac gia Valliappan Kannappan va
cong su (2016) nghién ciru tach d6i quang dong thoi va
xé4c dinh do tinh khiét d6i quang caa AM va atenolol
bang phuong phép sic ki long sir dung pha dong chira
ACN, ethanol va DEA (92:8:0,2) % (v/vIv) trén cot
Lux cellulose-4. Cac dong phan ddi quang duoc theo
doi ¢ budc séng 240 nm va qua trinh phan tach dat duoc
trong vong 8 phut. Phuong phép dugc tham dinh vé do
dic hiéu, do tuyén tinh, d6 dung, do chum, gigi han
phat hién (LOD) va dinh luvgong. Phuong phap dugc cho
1a tuyén tinh (R >0,991), chinh xéc (99,8-101,4) % va
dung (%RSD < 3). Phuong phéap c6 thé dung cho kiém
dinh d¢ tinh khiét thuong quy cua AM va atenolol trong
céc cong thirc duoc pham [14]. Tai Viét Nam, céc tac
gia Lé Pinh Chi va Thai Nguyén Hung Thu (2013) da
nghién ctru phan tich dong phan ddi quang cia AM
bang phuwong phép dién di mao quan. Trong do, quy
trinh phan tich cac ddng phan d6i quang cua AM bang
dién di mao quan trén mao quan silica nung chay st
dung carboxymethyl-p-cyclodextrin (CMCD) lam chat
chon loc hoat quang da dwoc xay dung, tham dinh va

kiém tra AM racemic, S-AM va R-AM. Két qua thuc
nghiém cho thay quy trinh thiét lap dugc phi hop cho
tng dung dinh tinh, dinh luong S—AM, AM racemic
trong céc ché pham thuéc chira hai dang hoat chat ké
trén va kiém tra tap d6i quang R—AM trong ché pham
chira S—AM [15]. Nhin chung, cac nghién ciru vé phan
tach ddng phan quang hoc AM déu dugc thuc hién
trong khoang gan 10 nim tré lai day, ching to sy can
thiét trong phan tich cac dong phan nay, dic biét trong
linh vyc dugc pham. Cac nghién ciu da phan st dung
phuong phap dién di mao quan, tuy nhién, phuong phap
nay tuong d6i kho thuc hién do cd nhiéu yéu té gay
nhiéu va khéng phd bién trong cac phong kiém nghiém
tai cac nha may duoc pham Viét Nam. Mot s6 nghién
cau str dung HPLC nhung chua hoan thién, hoac cot va
cac chat danh dau rat dat tién, khdng phu hop diéu kién
thi nghiém tai Viét Nam. Do d6, nghién ciru nay st
dung HPLC (hé théng Shimazdu, dau do khdi phd PDA
phd bién tai Viét Nam) véi cac hé dung méi phd bién
(nhur acetonitril, ethanol, methanol, nudc cat, mot s6 he
dém) va céc loai cot tach dac trung (lux cellulose) dé
phén tach ddng phan quang hoc ciia AM, cu thé la:

- Khao sat loai cot sic ki phd hop dé tach hoan toan 2
ddng phan AM theo cac tiéu chi dé ra, muc tiéu dinh
luong S—AM la chu yéu

- Khao sét hé pha dong va diéu kién sic ki phu hop cho
tach va dinh luong riéng (S)-AM

- Tham dinh quy trinh phan tich theo huéng dan cua
ICH, dé xuét quy trinh dinh lugng va tach (S)—AM.

2 Déi tugng va phuong phap nghién ciru

2.1 Béi tugng nghién ctru, chat ddi chiéu, trang thiét b,
dung méi va hoa chat

Déi twong nghién cau bao gdom:

- Vién nén amlodipin 5 mg

- Vién nén (S)—amlodipin 2,5 mg

- Vién nén (S)—amlodipin 5 mg

Céc chat ddi chiéu str dung trong nghién ciru duoc trinh
bay trong Bang 1:

Bang 1 CAc chit dbi chiéu duoc sir dung trong nghién ctu

Chét déi chiéu Ham lugng tinh trén ché |- ¢ Xuht xir
pham nguyén trang (%)
Amlodipin besilat 100,00| QT145100 |Vién Kiém nghiém
(S) —amlodipin besilat 92,78| QT248010 |thuéc TP. HCM
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Thiét bi va phu kién st dung:

- May HPLC SHIMADZU UFLC 20A, dau do PDA.
- Cot lux cellulose-1 (cellulose tris(3,5-
dimethylphenyl carbamat) (250 x 4,6 mm; 5 um).

- Cot lux cellulose-2 (cellulose tris(3-cloro-4-
methylphenyl carbamat) (250 x 4,6 mm; 5 um)

- Cot lux cellulose-3 (cellulose tris(5-cloro-2-
methylphenyl carbamat) (250 x 4,6 mm; 5 pum).

- Cot lux cellulose-4 (cellulose tris(4-chloro-3-
methylphenyl carbamat) (250 x 4,6 mm; 5 pm).

- Can phan tich dién tir Mettler Toledo AT200, bé siéu
4m Hwashin, binh dinh mc, pipet chinh xac, 6ng dong,
cbc c6 mo va mot sé dung cu khac. Cac thiét bi phan
tich va dung cu phén tich da dwoc hiéu chuan dat quy
dinh theo GLP va ISO/IEC 17025. Cac dung mdi va
hoa chat st dung bao gdom: methanol, acetonitril,
isopropanol dung cho HPLC (J.T. Baker); acid
tricloroacetic, ethanol, diethylamin (Merck). Cac dung
mdi va hda chat khéc dat chuan phan tich.

2.2. Phuong phap nghién ctu

Céc tac nhan dbi quang va pha dong duoc thay doi nham
chon diéu kién phan tich dap (mg cac yéu cau vai cac
thdng s6: hai peak dong phan phai tach nhau hoan toan
voi @6 phan giai Rs > 1,5; dap tng dau do cao, hé s bat
dbi A, cua peak nam trong khoang (0,8-1,5) [11,16].
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Phirong phdp chuan bi mau

- Dung dich mau chuan AM (500 pg/mL) va dung dich
mau chuan (S)-AM (250 pg/mL): can chinh xac 25 mg
AM chuan hoic 12,5 mg (S)-AM chuan, cho vao binh
dinh mic 50 mL, thém 35 mL methanol, siéu am 10
phut, lic déu, thém methanol dén vach, lic déu, loc qua
mang loc PTFE 0,45 um.

- Dung dich mau thir AM va mau thir (S)—amlodipin:
can 20 vién nén AM hoic (S)—amlodipin, xac dinh khoi
lwong trung binh thudc trong nang. Can luong thudc da
nghién min tuong @ng véi 30 mg (S)-AM, cho vao
binh dinh mtc 50 mL, thém 35 mL methanol, siéu am
10 pht, lic déu, thém methanol vira da dén vach, lic
déu, loc qua mang loc PTFE 0,45 um.

- Dung dich miu tring: dung mdi hoa tan mau la
methanol.

3 Két qua va ban luan

3.1 Két qua khao sat cot sac ki

Nghién ctru 4n dinh cac thdng sb sau: hé pha dong, toc
d6 dong, nhiét do cot va budc séng 237 nm, tién hanh
khao sat kha nang tach vai 4 loai ¢ot néu trong phuong
phap nghién ciru. Két qua khao sat kha nang tich AM
chuan dugc trinh bay trong Hinh 1 (gom 4 sic ki db
tuong tng 4 loai cot chiral):
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Cot Lux Cellulose-1 (250 x 4.6 mm: 5 um)

Cot Lux Cellulose-2 (250 x 4.6 mm; 5 um)
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Cot Lux Cellulose-3 (250 x 4.6 mm; 5 um)

Cot Lux Cellulose-4 (250 x 4.6 mm; 5 pm)

Hinh 1 Séc ki d6 khao sat khi thay ddi cac loai cot cellulose khac nhau
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Theo Hinh 1, véi cung diéu kién sic ki, cac cot lux
cellulose-1, 2 va 3 chi cho 1 peak duy nhat, ching to
chua tach duoc hdn hop ddng phan. Béi vai cot lux
cellulose-4, xuat hién 2 peak tai cac thoi diém 6,443
phit va 7,467 phut. Peak tai thoi diém 6,443 phit trong
{rng véi thoi gian lvu cua peak mau chuan (S)-AM. Hai
peak co dién tich, chidu cao twong d6i gidng nhau va
tach nhau hoan toan. Cac cot con lai chi cho thiy tin
hiéu nhiéu tai thoi gian khoang (2-5) phut, khéng cho
thay tin hiéu ciia AM ciing nhu khong phan tach dugc.
Ngoai ra, thoi gian luu nam trong khoang (5-10) phuit,
tuong ddi phu hop dé tién hanh thyc nghiém, tiét kiém
dugc thoi gian nghién ctu, dung moi. So voi nghién
ctru cua Valliappan Kannappan va cong su, hé pha
ddng trong nghién ciru nay khong can bd sung chat hoat
hoa tetraetylenamin ma van dam bao tach duoc 2 dong
phan dudi 10 phat, cho két qua tach kha tot [14]. RO
rang, cot lux cellulose-4 thé hién rd vai tro tach hdn hop
racemic caa AM. Diéu nay c6 thé giai thich duoc théng
qua su phu hop V& ciu tric khdng gian va &i luc khac
nhau ciaa nhém bat dbi (chiral) clo-benzen trong
(S-AM va (R)-AM vai cellulose tris(4-chloro-3-
methylphenyl carbamat) trong lux cellulose-4. Béi véi
(S)-AM, nhém bét dbi c6 ai luc thip hon, do do, cho
thoi gian luu thip (khoang 6 phut), trong khi d6 &
(R)-AM, nhom bét d6i c6 &i luc 16n hon, khién thoi
gian Iuu 16n hon (khoang 7 phat). Céc cot cellulose
khdc véi cac chat nhdi cot cellulose tris(3,5-
dimethylphenyl carbamat), cellulose tris(3-cloro-4-
methylphenyl carbamat) va cellulose tris(5-cloro-2-
methylphenyl carbamat) cho &i luc gidng nhau giira

(S)-AM va (R)-AM, do do, khong thé tach dwoc hai
ddng phan nay. Kha nang tach cua lux cellulose-4 phu
thudc hoan toan vao pha tinh, khdng phu thudc vao chat
ddi quang bd sung vao hé dung méi. Do do, so vdi
nghién ciru [17] sir dung tac nhan ddi quang 12 SBE-B-
CD va 0,3 mM PEG (trong hé dém NaH,PO, 5 mM,
pH = 2,5), nghién ctru nay dung dac tinh riéng biét cua
cot lux cellulose véi cac chat nhoi pha tinh da c6 sin
tac nhan chon loc dbi quang, khdng lam cho viéc pha
ché phtrc tap. Ngoai ra, viéc st dung hé dém trong pha
dong vé lau dai 1am anh huong tudi tho cot sic ki, kho
khan cho viéc rira va 6n dinh cot, ciing nhu PEG la
polymer c6 tinh bam dinh rét cao, lam giam tudi tho cot
[17]. Chinh vi vay, viéc sir dung cot lux cellulose-4 ma
khong sir dung tac nhan ddi quang, hé dém, polymer
cho rat nhiéu wu diém, dac biét 13 tinh tién lgi, nhanh
chéng, st dung cot duoc 1au dai va 6n dinh. Do do, cot
lux cellulose-4 (250 x 4,6 mm; 5 pm) dugc hra chon dé
tiép tuc khao sat trong cac giai doan tiép theo.

Béang 2 Cac hé pha dong khao sat

biéu kién Pha dong
1 n-hexan- isopropanol (80:20) (v:v)
2 acetonitril- ethanol (80:20) (v:v)
3 methanol- isopropanol (80:20) (v:v)

3.2 Két qua khao sat pha dong

3.2.1 Khao sat hé pha dong

Céc hé pha dong khao sat dugc thé hién trong Bang 2.
Céc diéu kién khao sat nay duoc dua trén kinh nghiém
nghién ciru ciing nhu tham khao cac chuyén gia vé sic
ki long. Sic ki d6 cac hé pha dong khao sat dugc trinh
bay trong Hinh 2:
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methancl- izopropancl (20:20)

Hinh 2 Sic ki do cac hé pha dong khao sat

Theo Hinh 2, mac du cung sir dung cot lux cellulose-4
cho vai trd tach tét ddi vai hdn hop racemic ciia AM,
tuy nhién, khi thay do6i hé pha dong véi cac diéu kién
khac nhau, két qua tach tro nén rat khac biét. Trong
HPLC, pha dong dong vai trd quan trong khéng kém
pha tinh, dic biét trong ai luc véi hoat chit, thé hién
thdng qua nhiéu thdng sd, trong d6 c6 d6 phan cuc, do
nhét, pH, ... Trong ba hé pha dong, hé n-hexan-
isopropanol (80:20) khong thiy su phan tach cac peak
dong phan. Hai hé acetonitril-ethanol va methanol-
isopropanol cho su tach 2 peak dong phan, trong d6 hé
acetonitril-ethanol cho thoi gian luu ngan hon va hé sb
phén giai gitra 2 peak cao hon so v&i hé methanol-
isopropanol & cuing ti 1é pha dong. Diéu nay c6 thé giai
thich duoc do d6 phan cuc cua hé c6 su thay d6i déng
ké. Trong ba hé khao sat, hé n-hexan va isopropanol cé
do phan cuc thap nhét (trung binh khoang 6,1), hé
acetonitril va methanol c6 d6 phan cuc cao nhat
(khoang 15,0) va hé methanol-isopropanol cho d6 phan
cuc trung binh (khoang 9,0). Nhu vay, khi tang d6 phan
cuc trong dung mdi, hdn hop racemic cé thé tach ra dé
dang do ai lyc khac nhau véi dung méi phan cuc. Bac
biét, hé acetonitril-ethanol c6 d6 phan cuc cao nhat
nhung thoi gian lvu & mac thip hon so voi hé
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methanol-isopropanol, diéu ndy c6 thé giai thich dugc
do cac nhom chuc hydroxyl (—OH) trong hén hop
methanol-isopropanol c6 ai lwc manh va&i cac nhom
=NH, —NH, trong amlodipin. V&i myc tiéu vira tach
dugc hdn hop ddng phan, dic biét cha trong dén dinh
lugng (S)—AM thi viéc phéan tach ¢ thoi gian nho hon
10 pht cho kha nang tiét kiém cao hon. So véi cac hé
pha dong khéc, hé pha dong nay ciing twong ddi ré tién
va tiét kiém (so véi cac hé pha dong sir dung thém
tetraetylenamoni, n-hexan, ..., trong cac nghién cuiu
trude). Do d6, nghién cuau chon hé pha dong la hé
acetonitril-ethanol (80:20) dé danh gi4 trong cac giai
doan tiép theo.
3.2.2. Khao sat ti 1é pha dong
Céc ti l& pha dong caa hon hop acetonitril va ethanol
dugc trinh bay trong Bang 3.

Bang 3 Ca4c ti Ié pha dong khao sat
Pidu ki¢n Ti I pha dong
1 acetonitril 100 %
2 acetonitril-ethanol (95:5)
3 acetonitril-ethanol (90:10)
4

acetonitril-ethanol (85:15)
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acetonitril- ethanol (93:3)

acetondtril 100%

acetonitril-ethanol (90-10)

acetonitril- ethancl (33:15)

Hinh 3 Sic ki db khao sat khi thay d6i cac ti 1é pha dong khac nhau

Séc ki d6 cac hé pha dong khao sat theo cac ti 1 khac
nhau dugc trinh bay trong Hinh 3; khi thay dbi ti 1¢ pha
dong cua hé acetonitril-ethanol anh huéng dén kha
ning phan tach 2 peak dong phan va thoi gian luu ciia
2 peak. Gidng nhu bién luan trén, khi ting ti 18 ethanol
trong pha dong din t6i tang thoi gian luu va dong thoi
cai thién do phan giai giira 2 peak. Diéu ndy cd thé giai
thich dugc do thanh phan cac nhém —OH trong pha
dong tang 1én, dan dén 4i hrc cao vai cac nhém =NH va
—NH, trong AM. Do d6, néu ti ¢ ethanol ting cao dén
15 % thi thoi gian phén tich sé kéo dai trén 25 phat ma
do phan giai lai khong duoc cai thién dang ké. Dé tach
t6t hdn hop, ngoai thoi gian luu thap, d6 phan giai cao

mis

Acetonitril-ethanol (90:10)
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1a myc tiéu tiép theo. Vi vdy, nghién ctu chon ti Ié pha
dong acetonitril-ethanol 90:10 cho giai doan sau.
Bang 4 Cac diéu kién tién hanh khi bb sung chit tdi wu hoa

Piéu kién | Pha déng

1 acetonitril-ethanol (90:10)

2 acetonitril-ethanol-diethylamin
(90:10:0,1)

3 acetonitril-ethanol-acid tricloroacetic
(90:10:0,1)

3.2.3 Khao sat chat t6i wu hoa

Nghién ctu tién hanh bd sung diethylamin hoic
tricloroacetic acid vao hé pha dong dé khao sat kha
ning phan tach va t6i wu hoa quy trinh. Cac diéu kién
khao sat dugc trinh bay trong Bang 4.
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Acetonitril-ethanol-diethylamin (90:10:0,1)
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Acetonitril-ethanol-acid tricloroacetic (90:10:0,1)
Hinh 4 Séc ki d6 cac hé pha dong khi thém chat téi wu hoa
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Séc ki dd twong tng véi timg diéu kién duoc thé hién
trong Hinh 4; dé cai thién do phan giai cua cac peak,
nghién ciru di khao sat 2 chat thém vao pha dong la
diethylamin va acid tricloroacetic voi ti 1€ 0,1 %. Trong
d6, nhan thay khi thém diethylamin vao thi giam hién
tuong dan peak phan tich, déng thoi ciing cai thién do
phan giai Rs Ién 2,46. Con acid tricloroacetic khi thém
vao lam ting thoi gian lwu. Didu ndy c6 thé giai thich
do su thay d6i dic tinh dung méi khi bd sung
diethylamin va acid tricloroacetic. Khi sir dung
diethylamin, cac nhém —NH (da bdo hoa electron) gop
phan diy nhanh hon cac nhém =NH va —NH trong
AM, ddng thai nhém —CHs ¢6 tinh va dau, gitp day
nhanh céc nhém ki nuée trong AM ra khoi cot sac ki,
khién thoi gian lwu giam xudng va do phan giai cai
thién. Di voi acid tricloroacetic, cac nhdm carboxyl
(—COOH) trong acid nay lam tang ai lyc vdi cac nhém
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ua nuéc trong AM, khién thoi gian luu cham hon.
Ngoai ra, mdi trudng acid ciing khién hoat chit AM
khong bén [18]. Nhu vay, nghién ciru lya chon hé pha
dong: acetonitril-ethanol-diethylamin (90:10:0,1) dé
tién hanh tham dinh quy trinh theo huéng dan cia ICH.
Déi véi riéng ddng phan (S)-AM, viéc tach dugc dong
phan nay trong hdn hop racemic cua AM bang viéc sir
dung cot lux cellulose-4 va hé dung méi c6 bd sung
diethylamin cho thdy kha ning dinh lugng riéng
(S)-AM trong cac mau nguyén liéu hoic mau thubc
trén thi truong hién nay, co riéng hoac khdng co riéng
(S)-AM. Viéc tham dinh theo ICH nham chirng minh
tinh tin cay cua phuong phap, dac biét trong huéng muc
tiéu dinh luong riéng (S)—AM trong hdn hop.

3.4. Két qua thim dinh quy trinh theo huéng dan cia
ICH

3.4.1. Tinh pht hop hé théng

Bang 5 Két qua khao sét tinh pht hop hé théng cua mau chuan AM (n = 6)

S (Dién tich peak) Tr (Thoi gian luu - As (Hé sb bat doi) Rs (P9
STT | (mAU) (%RSD <2) pht) (%RSD < 2) 0,8<As<1,5 phan giai)
AM (S)-AM AM (S)-AM AM (S-AM | Rs>1,5
1 7.250.969| 7.280.953 6,443 7,467 1,285 1,175 2,828
2 7.266.092| 7.281.697 6,405 7,468 1,450 1,316 2,735
3 7.241500| 7.269.303 6,398 7,458 1,449 1,317 2,732
4 7.205.966| 7.262.434 6,392 7,449 1,429 1,285 2,703
5 7.183.247| 7.224.391 6,390 7,445 1,396 1,289 2,677
6 7.230.960| 7.295.211 6,391 7,443 1,382 1,312 2,640
TB | 7.229.771| 7.268.998 6,403 7,457 1,399 1,282 2,715
SD 30.456 24,596 0,045 0,091
%RSD 0,42 0,34 0,24 0,12

Bang 6 Két qua khao st tinh pht hop hé théng cua mau chuan (S)—amlodipin (n = 6)

sTT | S (Dién tich peak) | Twr(Thoi gianlvu- | As (Hé s batdéi) | N (He s6 s6 dia li
(MAU) (%RSD <2) | phit) (%RSD<2) | (0,8<As <1,5) |thuyét) (N >10.000)
1 7.453.159 7,361 1,169 30.697
2 7.479.210 7,352 1,154 30.569
3 7.456.665 7,250 1,168 30.417
4 7.471.585 7,347 1,175 30.368
5 7.487.395 7,449 1,188 31.191
6 7.497.984 7,347 1,189 30.622
TB 7.474.333 7,368 0,973 30.644
) 17.446 0,040
%RSD 0,23 0,55

Theo céc két qua trong Bang 5 va Bang 6, gia tri RSD
cua dién tich peak va thoi gian luu ciia mau chuan AM
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nam trong khoang (0,8-1,5) nén quy trinh dat tinh phu
hop hé thong.
3.4.2. Tinh dac hiéu

DH_Thu nen Amledipin led
uAH0000 4 rf;

YRR

Hinh 5 Séc ki b mau chuin AM

Tién hanh sic ki mau dung méi, mau trang, mau chuan
va mau tht da chuan bi

Séc ki d6 cac mau duoc trinh bay trong Hinh 5, Hinh 6
va Hinh 7, tuong Gng:
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Két qua do pho UV tai thoi gian luu ctia (S) va (R) dugce trinh bay trong Hinh 8 va Hinh 9, twong ng.
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Hinh 8 Pho UV tai thoi gian luu cua peak (S)-AM
trong mau chuan

Tir két qua sac ki do trong cac hinh tir Hinh 5 d¢én Hinh
9, nhan dinh:

- Mau tring, mau dung mdi khong c6 peak tring véi
peak chit phan tich.

- Mau chuan AM xuét hién hai peak ¢éng phan c6 d6
phan giai > 1,5. Trong hai peak ddng phan, peak cua
ddng phan (S)-MA c6 thoi gian luu cham hon va
tring voi thoi gian luu cua peak chinh trong mau
chuan (S)-AM.

"TEEEETELLD
-

Hinh 9 Phd UV tai thoi gian luu cua peak (R)-AM
trong mau chuan

- Thoi gian Ivu cua peak chinh trong mau thir (S)-AM
twong (ing véi thoi gian luu cia peak chinh trong mau
chuan (S)-AM.

- Phé tir ngoai cua cac peak tai thoi gian luu cua cac
peak trong mau thtr gidng pho tir ngoai cua céc peak
trong mau chuan. Do tinh khiét cua cac peak l6n hon
99 %. Hai peak cua hai dang ddng phan c6 phé UV
gidng nhau. Nhu vay, phuong phép c6 tinh dic hiéu.
3.4.3 Tinh tuyén tinh

Két qua khao sét tinh tuyén tinh cua mau chuian AM
dugc trinh bay trong Bang 7.

w Pai hoc Nguyén T4t Thanh

'NGUYENTATTHANH



Tap chi Khoa hoc & Cong nghé Tap 5, S6 4

Bang 7 Két qua khao sat tinh tuyén tinh ciia mau chuan amlodipin

orp | Khbilugng | Thétich | Nongdp [()S")’f :I‘\:/T '3;‘;’12&;‘
(mg) mu | momy) | 0 AL
(1) TT-50 17.80 50 0,257 3.762.899 3.792.790
(2) TT-80 29,50 50 0,425 6.077.247 6.097.971
(3) TT-100 36,20 50 0,522 7.453530 7.490.981
(4) TT-120 43,80 50 0,632 8.936.448 9.024.629
(5) TT-150 54,80 50 0,790 11.117.059 11.220.863

Db thi biéu dién mbi twong quan giira ndng d6 va dién tich peak (S)-AM trong mau chuian AM duoc trinh bay

trong Hinh 10.
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Hinh 10 Méi tuong quan giita nong d¢ va dién tich peak
(S)—AM trong mau chuan AM

Do thi tuong quan giita ndng do va dién tich peak
(R)-AM trong mau chuan AM duoc trinh bay trong
Hinh 11. Hé sb R? cua ca hai d thi déu > 0,98, ching
t6 ¢6 su twong quan thuan va chit ché giita ndng do va

14000000
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Hinh 11 Méi tuong quan giita ndng d¢ va dién tich peak
(R)-AM trong mau chuan AM

dién tich peak cua ca hai mau; sy phu thuc gan tuyén
tinh.

3.4.4 Do ding: két qua khao sat do ding sir dung mau
vién nén (S)—AM dugc trinh bay trong Bang 8.

Bang 8 Két qua khao sat do dung cua vién nén (S)—AM (n = 9)

Chat chuan | (S)-AM thém | Dién tich peak | Lwong tim lai | Til¢ phuc hoi
thém vao (%) | vao (ug/mL) (mAU) (ng/mL) (%)

199,00 6.668.173 197,65 99,32

80 199,72 6.689.422 198,90 99,59

201,16 6.690.586 199,97 99,41

248,02 7.391.604 246,15 99,24

100 248,74 7.399.374 246,30 99,02

247,30 7.371.478 245,20 99,15

296,33 8.030.355 290,74 098,11

120 295,41 8.023.491 290,38 98,23

295,31 8.022.832 290,31 98,21

Trung binh 98,92

%RSD 0,58

@‘: Pai hoc Nguyén T4t Thanh
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Bang 9 Két qua khao sat do Iap lai ciia vién nén (S)—amlodipin

sé 1An Dién tich Ham lwgng
(S-AM (%)
1 6.912.266 96,47
2 6.807.736 96,19
3 6.846.640 96,95
4 6.850.336 96,89
5 6.864.240 95,63
6 6.909.177 96,89
Trung binh 6.839.840 96,34
%RSD (n = 6) 0,43

Phuong phap phan tich dat d6 dung vdi ti 16 phuc hdi
nam trong khoang cho phép (98-102) %. Tir dinh lugng

Chuzn AM 1.00 ugmL

Chuan AM 020 ugml

mau Vvién nén chira riéng (S)—AM cho thiy c6 thé ing
dung phuong phép nay trong thyc tién.

3.4.5 Do chinh xac

Két qua khao sat do lap lai cia phuong phap voi mau
vién nén (S)—AM duoc trinh bay trong Bang 9.

Nhan xét: phuong phap phan tich d6 lap lai cho RSD
ctia cAc mau phan tich dat do chinh xéc (déu khong qua
2 %).

3.4.6 Gi6i han phan tich téi thiéu (LOD)

LOD dugc xac dinh dya vao phuong phap pha loang
ndng d6 amlodipin lan luot 1a: (1,00; 0,50; 0,20; 0,10
va 0,05) pug/mL. Séic ki & mau chuan theo tirng nong
d6 dugc trinh bay trong Hinh 12.

Chuin AM 0,50 ug'mL

Chuin AM 0,50 ug/mlL |

Hinh 12 Sic ki 6 cac mau chuin AM theo ndng do

Dua trén céc sic ki dd, ndng do thap nhét cua 2 peak
ddng phan ma phuong phap c6 thé phat hién duoc la
0,10 pg/mL, nong d6 cao nhat 1a 1,0 pg/mL.

Nhan dinh chung: thong qua huéng dan cua ICH, st
dung mau chuin hoat chat AM (chira hdn hop racemic)
va mau chuin (S)-AM ciing nhu miu vién nén
(S)-AM trén thi truong, cho thiy cac mau thir chira
(S)-AM déu c6 peak tring lap voi cac peak trong mau
chuan, d6 chinh xac va do dung, d6 lap lai déu dat yéu
cau, chang t6 HPLC dung cot lux cellulose-4 véi hé
dung moi da toi wu hoa phit hgp dé dinh lugng riéng
(S)—AM. Nghién ctru nay cho LOD nam trong khoang
(0,10-1,0) pg/mL, so vai nghién ciru cua Valliappan
Kannappan va cong su cho LOD cuaa (S)-AM nam
trong khoang (0,03-0,1) pg/mL [14], két qua nghién
ctru nay cho LOD cao hon, do dé, khi pha ché s& d&
dang hon, dic biét voi cac mau (S)—AM trén thi truong
¢6 ham lugng khoang (2,5-5,0) mg/vién. Trong nghién

cau [15] — su dung phuong phap dién di mao quan,
chura dua ra duoc LOD ciia ndng d6 (R)—AM ciing nhu
(S)-AM khi pha ché va dinh luong. Vi vay, viéc dua ra
LOD cua (S)—AM trong nghién ctiru nay phu hop vai
qué trinh pha ché va dinh lwong thuc té ciing nhu HPLC
dung dung méi don gian ré tién, 1a mot thanh cong va
diém mai caa nghién ciru, hira hen wng dung trong kiém
nghiém.

4 Két luan

Hai dong phan quang hoc cia AM 1a d¢éng phan (S) va
(R) da tach nhau hoan toan bang viéc sir dung HPLC,
dau do PDA, cot lux cellulose-4 (thdng sé: cellulose
tris(4-chloro-3-methylphenyl carbamat) (250 x 4,6
mm; 5 um); pha dong sir dung la acetonitril-ethanol-
diethylamin (90:10:0,1) (v/v/v), phat hién bang dau do
UV tai budc song 237 nm. Phuong phap dinh lugng
cho thiy kha nang tach ddng phan tét théng qua viéc
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dat cac yéu cau tham dinh theo ICH (dat tat ca cac chi
tiéu). Phuong phap con thé hién tinh ti uu trong viéc
xac dinh hé dung moi, ti I¢ pha dong, thoi gian tdch phu
hop, tiét kiém. Pham vi dinh lugong cho hai dong phan
quang hoc la tir (0,1-1,0) pg/mL, phu hop cho viéc pha
ché. Po léch chuan twong ddi cua phuong phép 1a dudi
2 % (n = 6), pham vi phuc hoi nam trong khoang (98
dén 102) %. Két qua tach hai dong phan bang HPLC
tao tién d& cho viéc dinh lwong doc lap hai dong phan
(S) va (R) cia AM, qua d6 lam co s& cho viéc kiém

Tap chi Khoa hoc & Cong nghé Tap 5, S6 4

nghiém céc san pham AM hdn hop racemic hoic AM
chi chua (S) trén thi truong va lam co so cho xay dung
chuyén luan riéng cua ddng phan (S)-AM trong céc
duoc dién.

Loi cam on

Nghién ctru duoc tai tro bai Quy phat trién Khoa hoc
va Cong nghé — Pai hoc Nguyén Tat Thanh, ma dé tai
2022.01.116/HPD-KHCN.
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Amlodipin optical analysis via HPLC using lux cellulose column

Nguyen Thao Hanh Ngan?, Le Thi Thu Cuc?

'Faculty of Pharmacy, Nguyen Tat Thanh University
2Institute of Drug Quality Control of Ho Chi Minh City
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Abstract Amlodipine (AM) consists of two isomers (S)-AM (S) and (R)-AM (R); however, only (S) is active.
Currently, there is no separate monograph for (S) in the pharmacopoeia and the optimal method of quantification,
separation for (S) and (R). Research was carried out using HPLC on research subjects including 5mg AM tablets;
2.5mg and 5mg (S)-AM tablets; reference agents AM besilate and (S)-AM besilate; chemicals and solvents up to
analytical standards and separation columns include lux cellulose-(1, 2, 3 and 4). Procedure: First, survey the
column, evaluate the possibility of separation. Next, investigate the mobile phase, select the most suitable mobile
phase system. Finally, validate the method (according to ICH). The results show that the lux cellulose-4 column
can completely separate the mixture at 237 nm with the acetonitrile-ethanol-diethylamine system at the ratio of
90:10:0.1 (v:v:v). On validation (according to ICH), the method met requirements for specificity, linearity,
precision, accuracy, limit of detection, limit of quantification with resolution > 2.5, range of determination 0.1 to
1.0 pg/mL, relative standard deviation < 2 % (n = 6), recovery (98-102) %. Thus, HPLC using lux cellulose-4
column with acetonitrile-ethanol- diethylamine system (90:10:0,1) proves suitable for separating (S) and (R), thus
can be a new method for quantification (S) and testing preparations containing AM or (S) on the market

Keywords amlodipine, quantitative, HPLC, lux cellulose, S—amlodipine
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