Pinh lrong vitamin Bg va cystin trong ché pham
bang sac ky long twong tac than nuwdéc

Vii Ngan Binh, Ding Thi Ngoc Lan
P& Khic Huy, Pham Thi Thanh Ha
Truwong Pai hoc Duoc Ha Noi

Summary

L-cystine and vitamin Bg are combined in a tablet used in treatment of disorders related to hair,
nail and skin. Vitamin Bg is often quantified by UV spectroscopy while cystine, due to its high polarity
and weak UV absorption ability, is usually derivatized into fluorescent form and then determined by
fluorescent spectroscopy or HPLC. This research has developed and validated a method that
simultaneously quantifies cystine and vitamin Bg in a tablet by hydrophilic liquid chromatography.
Phenomenex Silica column (4.6 x 250 mm; 5 um) was used as stationary phase. Mobile phase was
consisted of acetonitrile and ammonium acetate 50 mM, pH 5.5 with ratio 65:35 (v/v). The flowrate
was 1.5 mL/min. Detection wavelength was set at 250 nm for cystine and 286 nm for vitamin B6.
This method was validated according to ICH guidelines in following aspects: Selectivity, linearity,
accuracy, precision. The method was then successfully applied in the quantification of the two active
ingredients in Cystine B6 Bailleul tablet.
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Dit van dé

L-cystin (CYS) thwong dwoc két hop voi
vitamin Bg (Bg) trong diéu tri cac bénh Iy lién
quan dén téc, méng va da. Vitamin Bg (pyridoxin
hydrochloride) 1& mét nhan t6 giip cho L-cystin
tham nhap vao vung tao chat sirng. Khi vao co
thé, pyridoxin bién déi thanh pyridoxal phosphat
va pyridoxamin phosphat. Hai chat nay hoat
déng nhw coenzym trong chuyén hoéa protein,
glucid va lipid. Hién nay, & Viét Nam cé mét sb
ché phdm chra ddng thoi 2 thanh phan hoat
chat CYS va Bg v&i dang vién nén bao phim. Bg
trong ché phdm thwong dwoc dinh lwong bang
phwong phap quang phd UV-VIS . CYS hép
thu UV kém nén viéc dinh lwvgng ngay ca trong
ché pham, ciing can sir dung cac phuong phég
phirc tap hon nhw tao dan xuét huynh quang
hoac dung phan &ng quang hoa Bl Cho t&i nay,
chwa cé phwong phap nao dinh lwgng ddng thoi
trwe tiép 2 thanh phan nay trong ché phdm. CYS
va Bg la nhitng hop chét phan cuc, it lvu g
trén sac ky 16ng pha dao nén viéc dinh lwong
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béng HPLC c6 thé s dung séc ky tao cép ion,
sac ky pha thuan ho&c va sac ky 1dng twong tac
thdan nwdc (hydrophilic interaction liquid
chromatography - HILIC) . Do HILIC st dung
pha ddng phan cwc va pha tinh phan cwc nén
né c6 kha nang lwu gitr tot cac hop chét phan
cwe P Chinh vi vay, HILIC thich hop trong viéc
phan tich cystin va vitamin Bg.

P6i twong va phwong phap
nghién clru

D6i twong phan tich

Vién nén bao phim Cystine-Bs Bailleul

(Laboratories GALENIQUES VERNIN, France);
sb 16 san xuat: VE2393; s dang ki: VN-15897-
12; han dung: 01/06/2022. Ham Iwgng L-cystin:
500 mg, pyridoxin hydroclorid: 50 mg.

Thiét bi, dung cu, héa chat

Thiét bj, dung cu: Hé théng may
HPLC Agilent 1200 series va phan mém
Chemstation; C6t Phenomenex (Luna 5u Silica
(2) 250 x 4,6 mm; 5um, 100A; S/No: 465453-14;
P/No: 00G-4274-E0); May siéu am Ultrasonic
LC 60H (Btc); Can phan tich A&D, Model GR-
200, Nhat Ban, d = 0,1 mg; May do pH (Eutech,
Singapore).

Héa chat: Chuadn dbi chiéu cystin
(Sigma, 98,0%, C8755), pyridoxin hydroclorid
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(Vién Kiém nghiém Thuéc Trung wong, 99,56%,
ham am 0,05%, 0306027); Acetonitril (Hang

Merck, HPLC grade), acid clohydric, natri
hydroxyd, amoni  acetat, acid formic,
triethylamin, kali  dihydrophosphat, acid

phosphoric, natri acetat, natri citrat, acid citric
(PA grade).

Phwong phap nghién ctru

Khédo sét quy trinh xtr ly mau: Khao sat
dung mdi pha mau (NaOH hodc HCI), thé tich
dung méi, thdi gian siéu am, thdi gian lac xody
mau thir.

Khédo sat diéu kién sac ky: St dung pha
tinh silica trAn, khong dan xuét hoa; Cac pha
dong dwoc khéo sat la hén hop cia 65 - 70%
acetonitril va cac dung dich acid, mudi (acid
formic 10 mM; acid phosphoric 10 mM; acid
citric 5 - 20 mM; acid formic 10 mM va TEA
5 mM; acid phosphoric 10 mM va TEA 5 - 15
mM; mubi kali dihydrophosphat 20 - 40 mM,
dém phosphat pH 2,5; 3,5; 5,0; natri acetat 20
mM; Natri citrat 5 - 20 mM, pH 2,5 - 5; natri citrat
10 mM va TEA 10 mM; amoni acetat 15 - 40
mM). Bwéc séng phat hién khao sat trong
khoang 210 - 400 nm.

Tham dinh phwong phép: Theo huéng dan

cla ICH Q2 (R1) v@i cac tiéu chi sau: Do phu
hop hé théng, d6 chon loc, dwéong chuan va
khoang tuyén tinh, d6 chinh xac, do6 dung cla
phuong phap.

Ap dung phwong phédp: Trén phan tich
ddng thoi cystin va vitamin B6 trong ché pham.

Két qua va ban luan

Khao sat quy trinh x ly mau thr

Sau khi khdo sat cac théng sb thé tich va
dung méi pha mau, thdi gian siéu am va lac
x0dy, chung téi dwa ra dwoc quy trinh xr ly mau
nhw sau: Cao I&p vé bao phim, nghién min ché
pham, can chinh xac lwong bdt ché pham tuwong
trng v&i khoang 40 mg CYS va 4 mg Bg cho vao
binh dinh mirc 50 mL. Thém dung dich HCI 0,1 M.
Siéu am 5 phut. Sau d6 I&c xody 5 phut, dinh mic
vira du bang dung dich HCI 0,1 M. Pha loang 2
lan béng acetonitril roi tiém sac ky.

Khao sat diéu kién sic ky

Khéo s&t thanh phan pha déng

Dwa vao hinh dang pic cla 2 chat phan tich
(hinh 1), lwa chon pha déng & amoni acetat dé
tiép tuc tién hanh khao sat. Day ciing |a hé dém
c6 kha nang tan tét trong acetonitril, do dé ciing
it khd nang tda lai v&i ti 1& acetonitril cao nhw
trong HILIC.
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BABTC, Sg2108 57 DADTC. Sig-210.8 R=380.
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Hinh 1. Két qua khdo séat thanh phan pha déng trén cét silica:
a) HsPO4 10 mM, b) HCOOH 10 mM, c) Natri citrat 10 mM,
d) KH,PO,20 mM, e) CH3COONa 20 mM, f) CH;COONH, 30 mM

Khéo sat néng dé mubi amoni acetat (hinh 2a, 2b). H6n hop pha ddng (acetonitril va
va ti Ié pha déng amoni acetat 50 mM) & ti 1é 65:35 (v/v) cling cho
Khi tang nong dé dung dich amoni acetat tr  pic can x&ng hon nén dwoc Iwa chon (hinh 2c,

15 1&n 50 mM, pic Bg va CYS déu can xirng hon  2d).
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Hinh 2. Két qud khao sat néng d6 muéi CH;COONH,: a) 15 mM,
b) 50 mM va ti 1é pha dong acetonitril : CH;COONH, 50 mM c) 70:30; d) 65:35
Lwa chon bwéc song phat hién
Theo phd hap thu & hinh 3 1a 250 nm v&i CYS va 286 nm v&i Be.
B sy R |

HOLEAR  w HTWEAT A WAL
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Hinh 3. Phé hép thu UV cda a) CYS va b) Bs
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Tham dinh phwong phap phan tich

D6 phu hop hé théng

Chay sac ky 6 1an mau chuan hén hop, thu
dwoc d6 léch chuan twong déi RSD(%) cla thoi
gian lwu (tg) va dién tich pic (Syic) déu < 2%; cu
thé vé&i tg 1a 0,16 va 0,03%, cla Spic 12 0,78 va
0,17%, twong wng cho CYS va Bs. Nhw vay,
phwong phéap da dat tiéu chuan vé do 6n dinh
hé théng v&i hai chat CYS va Be.

Do chon loc

Trén sac ky dd mau chuan xuét hién pic CYS
& buwdc séng 250 nm; Bg & bwéc séng 286 nm.

|- *3D' Signal Overlay

Trén sac ky dd cla mau trdng khong co pic tai
thoi gian lwu cla hai chat phan tich. Trén séc ky
dd chuén hén hop va mau thir thém chuan cé
pic hai chét &ng v&i thdi gian lwu véi pic trong
chuan don thanh phan.

Trén sac ky dd6 mau thtr cé pic twong rng voi
hai chéat trong dung dich chudn hén hop. Hé sé
chdng phé ctia CYS va Bg so véi pic trong sac ki
dd chuén lan lwot 1a 999,995 va 999,944. Do
vay phuong phap da khao sat dat tiéu chuén vé
dd chon loc

FDADT A, Sig=250.4 Ref=360,100 (A&HUKIOWACIDAMIN 2020-06-16 17-21-252006160000001.0)
*DAD A, Sig=250,4 Ref=360,100 (AATAOKTOACIDAMING 2020-06-21 11-52-50012101T000022. [}
"DADT A, Sig=250,9 Ref=360,100 (AAHUYETOWACIDAMIN 2020-056-16 17-21-262006160000004.0)
FDADT A, Sig=250.4 Ref=360,100 (A&HUVKIOWACIDAMIN 2020-06-16 17-21-252006160000018.0)
*DADT A, Sig=250,4 Ref=360,100 (AATAOKIOLACIDAMING 2020-06-21 11-52-504121017000020. [v)
"DADT A, Sig=250,9 Ref=360,100 (AATAOKFOVACIDAMINA 2020-06-21 11-50-50%191017000024. [)
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"DAD1 B, Sig=286.4 Ref=360,100 (AAHUYHZOWACIDAMIN 2020-06-16 17-21-252006160000001.0)
FDAD1 B, Sig=286.4 Ret360,100 (AAHUYEZOWACIDARMIN 2020-06-16 17-21-26'2006160000003.0)
“DAD1 B, Sig=286.4 Ref=360,100 (AAHUTK7OWCIDAMIN 2020-06-18 17-21-25@006160000002.0)
"DAD1 B, 5ig=286.4 Ret=360,100 (AAHUTKFOWCIDAMIN 2020-06-16 17-21-25@0061 50000005 1)
*DAD1 B, Sig=286.4 Ref=260,100 (AAHUYKIOWACIDARMIN 2020-06-16 17-24-25 2006160000007 .0)

Vitamin B6
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Hinh 4. Két qud d6 chon loc & buéc séng 250 nm (CYS) va 286 nm (B)

Puwong chuén va khoang tuyén tinh
Trong khodng nong d6 khao sat nhw & bang1,

c6é sy twong quan tuyén tinh gitra ndong d6 va
dién tich pic cia CYS va Be.

Bang 1. Két qué khao sét duong chuén

CYS B;
Néng do (ppm) Dién tich pic (mAU.s) Néng do (ppm) Dién tich pic (mAU.s)
203,1 263,5 24,5 953,2
304,7 677,7 36,7 1425,2
406,2 1001,9 49,0 2101,6
507,8 1258,8 61,2 2480,1
609,3 1581,8 73,4 2889,5
y = 3,1685x — 330,34 y =40,258x — 1,08
r=0,997 r=0,995
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D6 chinh xac cua phwong phap
Do chinh xac trong ngay (RSD < 2%) va khac
ngay (RSD < 3%) cla phuwong phap phan tich
déu dat yéu cau va dwoc thé hién & bang 2.
Bang 2. Két qué thdm dinh do chinh xéc

Ngay %HLCYS  %HLB,
1 TB4 (n =6) 101,8% 97,6%
RSD; (%) 1,27% 1,54%
) TB, (n = 6) 99,7% 96,4%
RSD, (%) 1,68% 1,38%
TB (n=12) 100,7% 97,0%
RSD (%) 1,77% 1,56%

D6 dung cua phwong phap

Chay sac ky cac mau thir dwgc thém chuén
véi 3 mirc néng dd 80%, 100% va 125% so voi
néng do trong mau thir. Cac gia tri % thu hoi
déu nam trong khoang 98 - 102% & mdi mau
khao sat, cac gia tri RSD (%) ciing nhd hon 2%
nén phwong phap dat yéu ciu vé do dung
(bang 3).

a) W Cystin trong mau thir ® Vitamin B6 trong mau thir
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Bang 3. Két qua thdm dinh dé dung
Murc néng dé thém vao

(% 50 vor thi) 80% 100% 125%
cys _%thuhdiTB 1000 1012 989
RSD (%) 091 098 032

5 %thuhdiTB__ 101,2 100,8 100,6
6 RSD (%) 138 087 1,61

DPdnh gid d6 én dinh cia mau

Chay séc ki mau thir & cac thoi diém 0 gio,
0,5 gid, 1 gio, 2 giod, 3 giv, 4 giv, 6 giv va
15 gi¢; mau chuén & thoi diém 0 gio, 0,5 gio,
1 gio, 2 giv, 4 gio, 6 gio va 8 gio. Db voi
vitamin B6, khdng c6 sy gidam dang ké dién tich
pic & mau chuén sau 8 gi&, mau thir sau 15 gid.
D&i v&i cystin, tr 8 gid bat dau cé xu hwdng
gidm ndéng dd trong mau chuan (giam 7,4%).
Tuy nhién, v&i mau thr, ndng dd CYS khéng
gidm sau 15 gid, c6 thé trong thanh phan vién
nén da dwoc bd sung chat 6n dinh dé& ham
lwgng CYS khong bi gidam nhw véi dung dich
chuan. Do vay, mau thir cé thé dwoc xi ly va
phan tich trong ngay, con dung dich chuan can
dwoc phan tich trong 6 tiéng dé& dam bao d6 6n
dinh ctia CYS.
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Hinh 5. Két qua dénh gig d6 én dinh ctia mau a) thiv; b) chuén.

'ng dung phwong phap phan tich ché
pham vién nén bao phim trén thj trwong
Két qua dinh lwong cta CYS va vitamin B6

trong ché pham Cystine B6 Bailleul duoc trinh
bay trong bang 4.

Bang 4. Két qua dinh lvong CYS va B trong ché phdm Cystine B6 Bailleul

Nong dé mau tha (ppm) Ham lwong (%)
STT M (9) CYS Bs CYS B,
1 0,0514 4147 39,2 103,3 97,7
2 0,0515 406,3 38,6 101,0 95,9
3 0,0515 402,8 39,9 100,1 99,2
Trung binh 101,5 97,6
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Ché pham dat yéu cau vé ham lwong vitamin
B6 va cystin theo Duoc dién My ©® va Dwoc dién
Viét Nam v [,

Két luan

Nghién clru da xdy dwng va thdm dinh
phwong phap phan tich déng thdi cystin va
vitamin Bg trong ché phdm bang sac ki 16ng
twong tac than nuwéc véi cac diéu kién séc ki:
Pha tinh ¢t Phenomenex Silica (4,6 x 250 mm;
5 um), Pha déng: H6n hop ACN : amoni acetat
50 mM c6 pH 5,5 = 65:35 (v/v); tbc d6 dong:
1,5 mL/phuat; buédc séng phat hién: 250 nm dbi
v&i cystin va 286 nm dbi véi vitamin Bg; thé tich
tiém mau: 50 pL. Phwong phap nay cling da
dwoc ng dung dé dinh lwong ché pham vién
nén bao phim Cystine B6 Bailleul dat y&u ciu
theo Dwoc dién My va Dugc dién Viet Nam V.
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