NGHIEN CUU KHOA HOC

NGHIEN CUU PINH LUGNG DEFLAZACORT
TRONG VIEN NEN MIACORT 6 MG BANG PHUGNG PHAP HPLC

MA VAN KIEU, VU THI THU CHUNG, TRAN THI BICH VAN

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Pinh luong, Deflazacort, loan duéng co, sdc ky long pha dao, HPLC

1. Pit van dé

Deflazacort 1a mdt glucocorticoid dugc sir dung nhu
mot chét chéng viém va tc ché mién dich. N6 da duoc
FDA phé duyét vao thang 02 nim 2017 dé sir dung trong
didu tri chimg loan dudng co Duchenne (deflazacort
v6i tén thwong mai Emflaza) [4]. Duogc dién Viét Nam
(DDVN V) cting nhu cac Duoc dién trén thé gidi nhu
Dugc dién My (USP 42), Dugc dién Anh (BP 2019),
Dugc dién Chau Au (EP 9.0) chua c6 chuyén luan vé
nguyén li¢u deflazacort cling nhu phuong phap dinh
luong nhitng ché pham chira hoat chat nay [1] [5], [6] [7]
Hién nay trén thi truorng da xuét hién nhiéu ché pham
chira deflazacort. Bé danh gia duoc chit luong cua cac
ché pham o6, can mot phuong phap dinh luong du do
tin cay dé kiém tra cac ché pham. Vi véy, dé dap ung
nhu cau kiém nghiém céc ché pham c6 chira deflazacort,
chung t6i xin giéi thiéu két qua nghién ctru dinh lugng
deflazacort trong vién nén bing phuong phap sic ky
long hi€u nang cao.
2. Thyc nghiém
2.1. Thiét bi, héa chit, chit chudin
2.1.1. Thiét bi, dung cu

Pi dwgc hiéu chuin
ISO/IEC 17025 va GLP.

- May HPLC Agilent 1200 voi detector DAD;

- Can phan tich Mettler Toledo AB 204 c6 d¢ chinh
xac 0,1 mg;

- Can phéan tich Mettler MS 105 c6 do chinh xac
0,01 mg;

- Céac dung cu thuy tinh chinh xéc: binh dinh muc,
pipet.

2.1.2. Chdt chuan

- Deflazacort: Chuan USP; Ham lugng:
(nguyén trang); Lot: F1L473;

- Betamethason valerat: Chuidn cua Vién Kiém
nghiém thuoc Trung wong (Vién KNTTW); Ham lugng:
98,69% (nguyén trang); D6 am: 0,14%; SKS: 0103125.
2.1.3. Héa chat, thuoc thir

Dat tinh khiét phan tich, tinh khiét sac ky.

theo quy dinh cua

100%
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- Acetonitril (HPLC, Merck);

- Nude RO (Vién KNTTW).

2.2. Péi twong va phwong phdp nghién ciru
2.2.1. Péi twong nghién ciru

- Vién nén Miacort 6 mg (Deflazacort 6 mg).

- Mau placebo: Mau gia dugc theo cong thiic bao
ché cua vién nén Miacort nhung khong co hoat chat
deflazacort.

2.2.2. Phuong phap nghién curu
2.2.2.1. Biéu kién sic ky

- Cot: C18 (5 pm, 250 x 4,6 mm)

- Detector UV: 245 nm

- Pha dong: Acetonitril - Nudc (45 : 55)

- Thé tich tiém: 10 ul

- Téc do dong: 1,5 ml/phut
2.2.2.2. Phuong phap chuan bi mau

- Dung dich chudn néi: Can chinh xac khoang
100 mg chit chuén betamethason valerat vao binh dinh
mirc 25 ml. Hoa tan va pha lodng vira dii thé tich bang
pha dong, lic déu.

- Dung dich placebo: Can khoang 0,25 g mau
placebo cho vao binh dinh mtrc 50 ml, thém khoang
30 ml pha dong, lic siéu am 15 phut, thém pha dong vira
du dén vach, lac déu. Loc qua mang loc 0,45 um va tiém
vao hé thong sic ky.

- Dung dich chudn: Can chinh xac khoang 15 mg
deflazacort chuén vao binh dinh mtrc 50 ml, thém 30 ml
pha dong, lic siéu 4m cho tan, thém 5,0 ml dung dich
chuin no6i va thém pha dong vira du thé tich, lic déu.
Loc qua mang loc 0,45 pm va tiém vao hé thong sic ky.

- Dung dich thir: Can 20 vién, xac dinh khdi luong
trung binh vién, nghién thanh bot min, can chinh xac mot
luong bot vién tuong ting véi khoang 15 mg deflazacort
cho vao binh dinh muc 50 ml, thém khoang 30 ml pha
dong, ldc siéu am 15 phut, thém 5,0 ml dung dich chuin
ndi va thém pha dong vira du thé tich, lic déu. Loc qua
mang loc 0,45 pm va tiém vao hé thong sic ky.



3. Két qua va ban luin
3.1. Chon diéu kign sic ky

Chung t6i dd khao sat (thay ddi cot, toc d6 dong, pha dong, ty 16 pha dong) va lya chon duge diéu kién sic ky
nhu da néu ¢ phan 2.2.2.1, sac ky do thu dugc cua dung dich chuan va tha thé hién ¢ Hinh 2 va Hinh 3.

Trén sic ky d6 (SKP) chung ta thay, pic deflazacort duoc tach hoan toan va can dbi, thoi gian luu khoang 5,9
phut va pic betamethason valerat c6 thoi gian luu khoang 15,8 phut.

DAD1A, Sig=245,4 Ref=off ((HAU\DLDEFLAZACORT 2019-05-03 10-11-37\DEFLAZACORT0002D)
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Hinh 4. Chong phé UV-VIS ciia pic deflazacort trén Hinh 5. Chong phé UV-VIS ciia pic betamethason
SKD cua dung dich thir va dung dich chudn valerat trén SKD cua dung dich thu va
dung dich chuan
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3.2. Thim dinh phwong phdp

3.2.1. Tinh dac hiéu

Lan luot tiém vao hé thong sic ky cac dung dich
placebo, dung dich chudn va dung dich thir.

- Trén sic ky dd cua dung dich placebo (Hinh 1)
khong xuét hién céc pic c6 thoi gian luu tuong g véi
thoi gian luu cua pic deflazacort va pic betamethason
valerat trén sic ky do ctia dung dich chuén.

- Trén sic ky dd ciia dung dich thir cho cac pic c6 thoi
gian luu tuong tmg véi thoi gian luu cua pic deflazacort
va betamethason valerat trén sic ky d6 thu duoc tir dung
dich chuan (khoang 5,9 phut d6i voi deflazacort va 15,8
phat d6i v6i betamethason valerat).

- Phd UV cua céc pic chinh trén sic ky d6 thu dugc

ttr dung dich thir gidng voi phd UV cia pic deflazacort
va betamethason valerat trén sic ky d6 thu dugc tir dung
dich chudn. Két qua thu dugc khi tién hanh chdng phd
UV — VIS v6i detector DAD ctia ph6 chat dbi chiéu va
phé mau thir v6i ciing thoi gian luu cho hé sb match cua
deflazacort 1a 100,0 va betamethason valerat 1a 998,3
(Hinh 4, 5).

Két qua cho thiy phuong phap dat yéu cau vé tinh
dac hiéu.
3.2.2. Bé thich hop ciia hé thong sdc ky

Tiém Iap lai 6 lan dung dich chuan deflazacort ¢
ndng do 1a 0,3066 mg/ml. Ghi lai cac gi tri vé thoi gian
luu va dién tich cua céc pic trong Gng. Két qua duoc thé
hién 0 Bang 1.

Bing 1. Két qua khao sat dg thich hop ciia hé thong sdc ky

Théi gian lwu | Dién tich Thoigian | Diéntich | Ty I¢ dign 1Y, S0 dia ly thuyet
Stt ciia deflazacort pic lwu ciia beta. pic tich pic phin N
(phiit) deflazacort valerat beta. defla. / beta. gidi Defla Beta.
(phut) valerat valerat (R) | valerat
1 5,927 3942.4 15,755 4840,4 0,81448 25,96 11800 | 13733
2 5,922 3942.,0 15,740 4831,9 0,81583 25,85 11784 | 13589
3 5,928 39439 15,718 4840,3 0,81480 25,96 11958 | 13743
4 5,926 39399 15,703 4838,1 0,81435 26,08 11979 | 13939
5 5,928 3941,2 15,715 4836,5 0,81489 26,08 11996 | 13904
6 5,932 3950,1 15,751 4837,2 0,81661 26,04 11987 | 13814
Trung binh 5,927 39433 15,7 48374 0,81516
RSD (%) 0,05 0,09 0,14 0,06 0,11

Két qua khao sat cho thdy, RSD cua thoi gian luu nho hon 1% va dién tich pic nho hon 2%, sé dia 1y thuyét

N > 11.000 ching t6 hé thong sic ky trén thich hop dé dinh luong deflazacort trong vién nén Miacort 6 mg.

3.2.3. Tinh tuyén tinh

Khao sat trén day cac dung dich chuan véi 5 nong do deflazacort khac nhau tir 0,15 - 0,45 mg/ml. Két qua duoc

ghi lai trong Bang 2.
Bing 2. Két qua khao sat khodng tuyén tinh
% so | Lwong cin chuin Thé tich dung | Binhdinh | Nong dj Ty 1¢ dién tich pic
v6i dinh deflazacort dich chudn nji mirc (ml) deflazacort defla. / beta. valerat
Stt luong (mg) betamethason (mg/ml)
valerat (ml)
1 50 7,62 5 50 0,1524 0,42068
2 80 13,12 5 50 0,2624 0,71388
3 100 15,33 5 50 0,3066 0,81516
4 120 19,05 5 50 0,3810 1,03335
5 150 22,51 5 50 0,4502 1,22003
Phwong trinh hdi quy: y = 2,6863 x + 0,0065 ; Hé s6 twong quan: r = 0,9996
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Hinh 6. P6 thi biéu dién méi twong quan gitka nong
do deflazacort va ty 1é dién tich pic
defla./beta. valerat

Két qua cho théy voi diéu kién sic ky da lya chon,
trong khoang nong do deflazacort tir 0,15 mg/ml dén
0,45 mg/ml c6 sy twong quan tuyén tinh chat ché gitra
nong d¢ deflazacort va ti I¢ dién tich pic deflazacort va
betamethason valerat twong tng vo6i hé so tuong quan
r=0,9996.

3.2.4. Bé chinh xac

- D9 lap lai: Do 1ap lai cua phuong phap duoc danh
gia dua trén d¢ 1éch chuan twong d6i ctia 6 mau thir duoc
phan tich riéng biét theo qui trinh phan tich & muc 2.2.2.

- DY chinh xdc trung gian: D chinh xéac trung gian
duoc danh gia dya trén dg 1¢ch chuén tuong doi cua 12
mau thir duge phén tich riéng biét boi 2 kiém nghiém
vién, trén hai thiét bi ¢ 2 ngay khac nhau. Két qua khdo
sat do 1ap lai va do chinh xac trung gian dugc thé hién
o0 Bang 3.

Bing 3. Két qua khao sat dg chinh xdc ciia phwong phdp

KNV1 KNV2
Luwong cdn chudn: 15,33 mg Luweong cdn chudn: 15,02 mg
Khoi lwong trung binh: 0,1060 g Khoi lwong trung binh: 0,1071 g
STT Ty I¢ dién tich pic defla./beta. valerat trung binh | Ty Ié dién tich pic defla./beta. valerat trung binh mau
mau chudn: 0,81516 chudn: 0,82958
Luong cdn Ty l¢ dién tich pic Ham Luong cdn Ty I¢ dién tich pic Ham lwong
mau thw | defla./beta. valerat lwong mau thie defla./beta. valerat (%)
g (%) 8
1 0,2814 0,90787 107,2 0,2845 0,94027 106,8
2 0,2845 0,91189 106,5 0,2825 0,92883 106,3
3 0,2801 0,91343 108,3 0,2853 0,94091 106,6
4 0,2825 0,91866 108,0 0,2801 0,93214 107,6
5 0,2814 0,91197 107,7 0,2866 0,93859 105,8
6 0,2816 0,91428 107,9 0,2781 0,94190 109,5
Ham lwgng trung binh = 107,6%; n = 6; RSD = 0,62% Ham lwgng trung binh =107,1%; n = 6; RSD =1,21%
Két qua ham lwgng trung binh = 107,3%; n = 12; RSD = 0,95%

Két qua & Bang 3 cho thiy phuong phap dat yéu
cAu vé do chinh xéac, do 1ap lai trong ngay la 0,62% va
1,21%; khac ngay 1a 0,95%.

3.2.5. Do dung

Do dung cua phuong phip duoc tién hanh theo
phuong phap thém chudn vao mau placebo.

Can chinh xac khoang 12 mg, 15 mg, 18 mg
deflazacort chuén vao binh dinh mic 50 ml d3 chira sin
mot luong placebo khoang 0,25 g, thém khoang 30 ml
pha dong, lac siéu 15 phut, thém 5,0 ml dung dich chuén

noi va thém pha dong vira dit dén vach, lic déu. Loc qua
mang loc 0,45 um, thu duoc cac dung dich co néng do
deflazacort khoang 80, 100 va 120% so véi nong do
dinh lwong. M&i muc ndng d6 lam 03 mau.

Dua vao ty 1¢ dién tich pic defla./beta. valerat cta
dung dich chuén, dung dich thu va lugng can chuén tinh
ra lugng chat chuan tim thay.

Ty 1€ dién tich pic defla./beta. valerat trung binh ctia
dung dich chuén: 0,81516

Két qua khao sat do diing dugc thé hién & Bang 4.
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Bing 4. Két qua khao sat dg diing ciia phwong phdp

Lwong | Lwong chuén | Dign tich pic | Dién tich Ty I¢ dién tich Lwong % thu % thu hoi
- cdn mau deflazacort deflazacort pic beta. | pic deflazacort / deflazacort hoi trung binh
Mau | placebo | thém vio (mg) valerat beta. valerat tim lgi (mg)
®
80% 0,2558 12,01 3163,3 4905.,3 0,64487 12,13 101,0
TB =100,5%
80% 0,2525 12,23 31823 49436 0,64372 12,11 99,0
RSD =1,39%
80% 0,2521 12,44 32748 4869,5 0,67251 12,65 101,7
100% | 0,2536 14,78 3805,0 4892,0 0,77780 14,63 99,0
100% 0,2537 15,13 38722 4861,0 0,79659 14,98 99,0 TB =99,4%
0 > > B 5 5 > 5 RSD = 0,66%
100% | 0,2522 15,32 3999,1 4902,6 0,81571 15,34 100,1
120% | 0,2534 17,74 4703,6 49252 0,95501 17,96 101,2
TB=101,2%
120% | 0,2519 18,22 4717,7 4827,8 0,97719 18,38 100,9
RSD =0,29%
120% | 0,2532 18,32 4909,4 4967,9 0,98822 18,58 101,4

% thu hdi trung binh = 100,4%; n = 9; RSD = 1,11%

Két qua cho thdy phuong phép phén tich dat yéu cau vé do ding, ty 1& thu hdi cua deflazacort tir 99,0% dén
101,7% va RSD < 2%.
3.2.6. Khoang xac dinh cua phwong phap

Khoang xac dinh (suy ra tir két qua danh gia d6 dung va do tuyén tinh cua phuong phép) tir 0,26 mg/ml dén
0,38 mg/ml (twong ung 80% dén 120% ndng do dinh luong).
4. Két luan

Phuong phap HPLC dinh lugng deflazacort trong vién nén Miacort 6 mg da dugc xay dung va thim dinh. Két
qua cho thay phuong phép dac hi€u, c6 khoang tuyén tinh tir 0,15 mg/ml dén 0,45 mg/ml véi hé so tuyen tinh
(r=0,9996), c6 do chinh xac cao (RSD = 0,95%) va d6 dung tot (99,0% - 101,7%). Nhu vay phu’oqg phép HPLC
da xay dung hoan toan phu hgp cho viéc dinh lugng deflazacort trong vién nén Miacort 6 mg va c6 thé ap dung dinh
luong hoat chat nay trong cac ché pham thudc cé thanh phan tuong tu.
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SUMMARY

Reversed-phase liquid chromatography method was developed for assay of Deflazacort in Miacort 6 mg tablets. The
methods was carrired by using a column Rp18 (250 x 4.6 mm; 5 um); the flow rate of mobile phase is maintained at
1.5 ml per minute, injection volume: 10 ul. A mixture of Acetonitrile and water (45:55) as mobile phase. Detector set up
at 245 nm. The method was validated in specificity, linear range; accuracy, precision. Validation results proved that the
developed method was suitable for assay of Deflazacort in Miacort 6 mg tablets.

(Ngay nhan bai: 12/08/2019 ; Ngay phan bién: 17/09/2019 ; Ngay duyét dang: 27/09/2019)
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PINH LUGNG DONG THOI COLECALCIFEROL VA BENZYL ALCOL
TRONG DUNG DICH UONG VITAMIN D, BANG PHUONG PHAP
SAC KY LONG HIEU NANG CAO

NGUYEN THI HANG, TRAN THUY HANH
Vién Kiém nghiém thuoc Trung wong

Tir khéa: HPLC, colecalciferol, vitamin D3, benzyl alcol, dung dich uong

1. Dt van dé

Hién nay, trén thi truong co rat nhiéu dung dich
thudc ubng bd sung vitamin D, sur dung cho tré so sinh
va tré nho dé phong ngtra ching coi xuong va cac chung
bénh khac do thiéu vitamin D. Uu diém cuia dang dung
dich ubng 1a thudc duoc hip thu va tac dung nhanh hon
cac dang thude rin va khong gay kich tng khi tiép xtic
v6i niém mac. Hon nita, duoc chit duoc hoa tan trong
dung moi nén co thé bao ché & dang thudc giot, rat tién
dung cho nguoi gia va tré nhd. Tuy nhién, bén canh cac
vu diém di néu thi thudc dang dung dich udng thuong
¢4 dd 6n dinh kém hon cac dang thudc ran. Do do, trong
cong thirc bao ché cua cac dung dich thudc udng thudng
¢6 thém chét bao quan khang khuan, khang ndm, chat
chéng oxy hoa va mét s6 loai ta duge khac dé ting bén
virng cho ché phdm trong qué trinh luu théng, phan phdi
cling nhu trong qua trinh st dung cua bénh nhéan.

San pham DK VitD 1a ché phém dung dich thudc
ubng vitamin D, do Cong ty C6 phan Duoc khoa nghién
ciru va phat trlen trong cong thirc bao ché co chira
benzyl alcol. Bay 1a mot trong cac loai t4 dugc dong vai
tro chat bao quan khang khuan, khang ndm c6 thé dugc
sir dung trong céc ché pham thude udng [5].

Hién nay, DDVN V va BP 2018 déu chua c6 chuyén
ludn dung dich thubc udng chira vitamin D,. USP 41
c6 chuyén luan dung dich uong chira vitamin D, nhung
trong chuyén luan nay chi cé quy trinh dinh lugng cho
vitamin D, trong khi d6 phuong phap dinh luong benzyl
alcol theo chuyén luan “<341> Xac dinh ham lugng chat
bao quan khang khuan” 14 sic ky khi.

Véi mong mudn dua ra mot phwong phap dinh
luong dong thoi colecalciferol va benzyl alcol, dam
bao do chinh xac, tin cay, tién hanh don gian va nhanh
chong, chung t6i gidi thiéu quy trinh dinh lugng dong
thoi colecalciferol va benzyl alcol trong dung dich thude
ubng DK VitD bang phuong phap HPLC pha dao (sir
dung cot RP 18). Quy trinh nay da dugc chung toi tham
dinh va dat yéu ciu theo dung huéng dan cua ICH ddi
v6i phép thtr dinh lugng.

2. Thue nghiém
2.1. Thiét bi, dung cu, dung méi, héa chit, chit chuéin
2.1.1. Thiét bi, dung cu

D3 duoc hiéu chuin theo quy dinh cua
ISO/IEC 17025.

May sic ky long hi¢u ning cao Shimadzu LC- 20A
voi detector DAD;

Cot phan tich sic ky Phenomenex Gemini C18
(250 x 4,6 mm; 5 pm);

Can phan tich Mettler Toledo MS 105, dd chinh
xac 0,01 mg;

- B9 loc dung cho sdc ky véi mang loc 0,45 pm;

- Céc dung cu thuy tinh chinh xac loai A.
2.1.2. Héa chdt, dung méi, chdt chudn

- Chét chuan colecalciferol (vitamin D;) cua Vién
Kiém nghiém Thubc TP. HCM (SKS: QT047 120718);

- Nguyén liéu d6i chiéu benzyl alcol cua Cong ty
Co6 phan Dugc khoa (Ham lugng: 100%);

- Methanol HPLC (Merck), S6 16: 10917307743,
Han dung: 31/10/2020;

- Nude RO (Vién KNTTW).
2.2. Déi twong, nji dung va phwong phdp nghién ciru
2.2.1. Péi turgng nghién ciru

- Mau thir: Dung dich uong DK VitD, do Cong ty Co
phan Dugc khoa nghién ctru phat trién san pham, chira
vitamin D, 5800 [U/ml va benzyl alcol 5 mg/ml.

- Mau placebo MT-0: Dung dich c6 thanh phan
giong cong thuc bao cheé nhung khéng cé colecalciferol
va benzyl alcol.

- Mau placebo MT-1: Dung dich co thanh phan
giong cong thire bao ché nhung khong co colecalciferol.

- Mau placebo MT:2: Dung dich c6 thanh phan
giong cong thuc bao ché nhung khdng c benzyl alcol.
2.2.2. Noi dung

- Xay dung va tham dinh quy trinh dinh luong déqg
th"oi colecalciferol va benzyl alcol trong dung dich thude
uong vitamin D.
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- Ung dung dé dinh luong ddng thoi colecalciferol
va benzyl alcol trong dung dich thudc uong DKVitD cua
Cong ty C6 phan Dugc khoa.

2.2.3. Phuong phap nghién cuu

- Dua trén cac tai liéu tham khao [1],[2],[3], tién
hanh khao sat cac diéu kién sic ky dé liwa chon diéu kién
sdc ky ti wu.

- Str dung phan mém Microsoft Excel dé xur 1y két
qua tham dinh.

3. Két qua va ban luin

3.1. Xay dung quy trinh dinh lwong dong thoi
colecalciferol va benzyl alcol trong dung dich thuéoc
uong vitamin D, bang phwong phdp sic ky long hiéu
ndang cao

Sau khi tién hanh khao sat vé thanh phan, ty 1é pha
dong, cot sdc ky, budc song phat hién, tdc do dong, néng
d6 mau thir, thé tich tiém, chung t6i xay dung dugc quy
trinh phan tich nhu sau:

3.1.1. Diéu kién HPLC

- Pha dong: Chuong trinh gradient theo thoi gian
nhu sau:

Thoi gian | Pha dong A: MeOH | Pha dong B: Nudc
(phiit) (% tt/tt) (% tt/t1)
0 60 40
6 60 40
7 95
25 95
26 60 40
30 60 40
- Thoi gian chay sic ky: 30 phit.
- Cot sic ky: Phenomenex Gemini CI18

(250 x 4,6 mm; 5 pm);
- Detector: 265 nm; Tc do dong: 1,5 ml/phut;
- Thé tich tiém: 20 pl.

3.1.2. Phwong phdp chudn bi mdu

- Dung dich chuan: Tl cic chat chuan vitamin D,
va benzyl alcol, can chinh xac, hoa tan va pha loang
trong methanol dé thu dwoc dung dich chuan h(f)n hop
c6 nong do vitamin D, khoang 580 IU/ml va nong do
benzyl alcol khoang 0,5 mg/ml.

- Dung dich thir: Hit chinh xac 2,0 ml ché phim
pha lodng thanh 20 ml bang methanol va lic déu. Loc
qua mang loc 0,45 um.

- Dung dich mdu placebo: Hut chinh xac 2,0 ml cac
mau placebo (MT-0; MT-1; MT-2) pha loang riéng biét
cac mau thanh 20 ml bang methanol va lac déu. Loc qua
mang loc 0,45 pm.

3.1.3. Cdch tién hanh

- Kiém tra kha ning thich hop cua hé thong sic
ky: Tién hanh sic ky véi dung dich chuin, do phan
giai gitra pic benzyl alcol va colecalciferol khong dugc
nho hon 3,0. S6 dia 1y thuyét cua pic benzyl alcol va
colecalciferol khong dugc nhd hon 3000.

Tiém lap lai 6 1an dung dich chuin, d6 léch chudn
tuong ddi cua dién tich pic benzyl alcol va colecalciferol
khong 16n hon 2,0% va do léch chuan tuong dbi cia
thoi gian luu pic benzyl alcol va colecalciferol khong
16n hon 1,0%.

- Tiém dung dich thi.

3.1.4. Tinh két qua

- Tinh ham lugng benzyl alcol (C,H,O) va
colecalciferol (C,,H,,0) trong che pham dua vao luong
chit chuan, ham luong chit chuan, dién tich pic ctia
colecalciferol va benzyl alcol thu dugc tr dung dich
chuén va dung dich thir, hé s6 pha loang ctia dung dich
chuan va dung dich thur.

3.2. Thim dinh phwong phdp [4]
3.2.1. Tinh thich hop ciia hé thong sdc ky

Tinh thich hop cua hé thdng sic ky dwoc xac dinh
bang cach tién hanh tiém 1ap lai 6 lan dung dich chuén
theo quy trinh phén tich. Ghi lai cac gia tri vé thoi gian
luwu, dién tich pic, hé sé kéo dudi va do phan giai. Két
qua duoc thé hién ¢ Bang 1 va Bang 2.

Bing 1. Két qua khao sdt tinh thich hop ciia hé thong sdc ky xdc dinh trén pic benzyl alcol

STT Thoi gian luu ciia Dién tich pic benzyl alcol H¢ s6 S6 dia Iy thuyét
benzyl alcol (phut) (mAU.s) kéo duoi (N)
1 3,117 112623 1,238 4082
2 3,113 112483 1,236 4095
3 3,116 112417 1,237 4079
4 3,115 112710 1,239 4085
5 3,117 112145 1,240 4091
6 3,118 112743 1,237 4088
Trung binh 3,116 112520,17
RSD 0,06% < 1,0% 0,20% <2,0% N> 3000
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Bing 2. Két qua khao sat tinh thich hop ciia hé thong sdc ky xdc dinh trén pic colecalciferol

STT CZ'I Iz‘; lg:i;zrl;;’tépc;lul;lt) Dién tich (1;;; cl;).lsjcalaferol H sé kéo dudi So dia(g’z) thuyet
1 19,806 293844 1,006 25456
2 19,802 294564 1,008 25178
3 19,791 291572 1,008 25348
4 19,797 295721 1,007 25584
5 19,796 292793 1,007 25293
6 19,811 294293 1,008 25610

TB 19,8005 293797,8333
RSD 0,04% < 1,0% 0,49% <2,0% N>3000

Do phan giai gilra 2 pic colecalciferol va benzyl alcol ~ Rs =48,2 > 3,0

Céc s6 liéu thu dugc ¢ Bang 1 va 2 cho thay hé thong sic ky trén phu hop cho viéc phan tich dinh lwong dong
thoi benzyl alcol va colecalciferol trong ché pham DK VitD.
3.2.2. Tinh ddc hiéu

Tiém dung méi pha mu, dung dich chuén, dung dich thir va cac dung dich placebo vao hé thong sic ky. Két qua
cho thdy, trén sic ky d6 cta dung dich thir cho 2 pic ¢6 thoi gian luu va phd UV twong Gng véi pic benzyl alcol va
colecalciferol trén sic ky d6 cua dung dich chuin (benzyl alcol ~ 3,1 phut va colecalciferol ~ 19,8 phut). Po tinh
khiét cua pic benzyl alcol va pic colecalciferol trong sic ky db cua dung dich chuan va thir déu biang 0,9999 (khoang
100%). Sac ky ¢6 mau placebo (MT-0; MT-1; MT-2) khong xuét hién pic tai thoi gian luu twong (mg véi pic benzyl
alcol va/hodc colecalciferol.

Nhu vay, phuong phép c6 tinh ddc hiéu phit hgp cho phép thir dinh luong dong thdi benzyl alcol va colecalciferol

bang phuong phap HPLC.
mAU 40 PDA Muti 1
304
2
m-JJ
oL AN
5 1 I3 Py % ]
Hinh 1. Sdc ky do ciia dung dich placebo MT-0
" r POAME | ™ o ] POAMA
s B
3H 3
2H 2H
101 1‘*4}\_“
[ 0] '
) R AT N ] 0 ® a ® .
min -
Hinh 2. Sdc ky d6 ciia dung dich placebo MT-1 Hinh 3. Sdc ky do ciia dung dich placebo MT-2
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Hinh 4. Sdic ky d6 ciia dung dich chudn

3.2.3. Bé tuyén tinh

Hinh 5. Sdc ky d@6 cia dung dich thir

Khao sat trén 05 dung dich chuan véi c6 nong do 50%, 80%, 100%, 120% va 150% so véi nong do dinh luong
ctia benzyl alcol (0,5 mg/ml) va colecalciferol (580 IU/ml) (dwoc pha lodng tir Dung dich chudn géc véi hé sé pha
lodng khac nhau). Két qua duogc ghi lai trong Bang 3 va Hinh 6.

Bing 3. Két qua khdo sdt khoang tuyén tinh

STT Néng dé % so Benzyl alcol Colecalciferol
voi dinh luwgng Néng do (mg/ml) DT pic (mAU.s) Néng do (1U/ml) DT pic (mAU.s)
1 50 0,2597 55013 288,09 143163
2 80 0,4155 89796 460,944 232069
3 100 0,5194 112623 576,18 293844
4 120 0,6233 132818 691,42 344282
5 150 0,7791 166045 864,27 429696
y=212850 x + 706,59 y =495,86 x +2905,5
Phwong trinh héi quy r=10,9997 (> 0,998) r=0,9996 (> 0,998)
% Y =0,63% (< 2,0%) % Y = 0,99%(< 2,0%)

_ BENZYL ALCOL COLECALCIFEROL

% 200000 ~ 00000 y =495.86x+2905.5

) y =212850x+706.59 S 400000 R2=09992 _#

2 150000 4&’%&% <

= 300000 2

2 100000 g /

£ / < 200000

£ 50000 & «

& 100000
0 T T T T ! 5
0.00 020 040 0.60 080 1.00 0 ‘ ‘ ‘ ‘ ‘
. 0 200 400 600 800 1000
Nong d9 (mg/ml) Néng do (IU/m1)

Hinh 6. Do thi biéu dién moi twrong quan tuyén tinh giita nong dé va dién tich pic

Nhan xét: V01 diéu kién sic ky da Iya chon, trong khoang ndng d6 da khao sat co sy twong quan tuyén tinh
chat ch& gitra ndng do va dién tich pic dép tng, voi hé sé tuong quan r = 0,9997 (benzyl alcol) va r = 0,9996

(colecalciferol).
3.2.4. B¢ dung

- Chuén bj cac dung dich khéo sat: Chuén bij cac mau tu tao béng cach thém chinh xac mét lugng benzyl alcol
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va colecalciferol chudn vao mau placebo twong g véi mau tu tao chira 50, 100 va 150% céc chét so véi ndng do
dinh lugng. Mo6i muc nong d6 lam 03 mau.
- Tién hanh sic ky cac dung dich khao sat. Str dung dung dich chuén & phan 3.2.2. Tinh thich hop ctia hé théng
de tinh ti 1€ benzyl alcol va colecalciferol tim thay so vdi lugng thém vao.
- Két qua thé hién & Bang 4 va Bang 5.
Bing 4. Két qua khao sdt do diing ciia phirong phdp (d6i véi benzyl alcol)

STT % so voi Lugng benzyl alcol Dién tich pic Luwong % % Thu hoi
nong do dinh thuee té thém vao benzyl alcol benzyl alcol tim | Thu hoi trung binh
lugng (mg) (mAU.s) lgi (mg)
1 50% 5,1939 55298 5,1051 98,29 TB — 98.29%
0, = o ()
2 50% 5,1939 55307 5,1059 98,31 RSD = 0,02%
3 50% 5,1939 55284 5,1038 98,27
4 100% 10,3878 113483 10,4767 100,86 TB = 100.54%
0 = s (]
5 100% 10,3878 112886 10,4216 100,33 RSD = 0,28%
6 100% 10,3878 113019 10,4339 100,44
7 150% 15,5817 167044 15,4214 98,97 TB — 99189
o =77 0
8 150% 15,5817 168012 15,5108 99,54 RSD = 0.32%
9 150% 15,5817 167127 15,4291 99,02

Bing 5. Két qua khdo sdt do dhing ciia phicong phép (doi voi colecalciferol)

STT | % so vdi nong Lugng Dién tich pic Luogng % % Thu hoi
dj dinh lwong | colecalciferol thuc colecalciferol colecalciferol Thu hoi trung binh
té thém vao (IU) (mAU.s) tim lgi (IU)
1 50% 5761,8 145129 5692,378754 98,80
TB =99,16%
2 50% 5761,8 146047 5728,385367 99,42
RSD =0,33%
3 50% 5761,8 145820 5719,481771 99,27
4 100% 11523,6 293718 11520,46871 99,97
TB =99,94%
5 100% 11523,6 293046 11494,11092 99,74
RSD =0,19%
6 100% 11523,6 294127 11536,51087 100,11
7 150% 17285,4 433684 17010,33968 98,41
TB = 98,59%
8 150% 17285,4 434523 17043,24768 98,60
RSD =0,19%
9 150% 17285,4 435298 17073,64542 98,77

Tir két qua thu dugc trong Bang 4 va Bang 5 cho thay ti 1¢ thu hdi tir 98,27% dén 100,86% dbi véi benzyl alcol
va tir 98,41% den ‘100,‘11% doi voi colecalciferol: nam trong khoang tir 98,0% dén 102,0% va RSD < 2,0%, quy
trinh thur dat yéu cau vé d¢ dung.

3.2.5. Khodng xdc dinh

T két qua do tuyén tinh va do dung suy ra khoang xac dinh cua benzyl alcol tir 0,2597 mg/ml dén
0,7791 mg/ml; khoang xac dinh cua colecalciferol tir 288,09 [U/ml dén 864,29 IU/ml.

3.2.6. Do chinh xdc
3.2.6.1. B¢ lap lai

Tién hanh dinh luong trén 06 mau thir doc 1ap dung dich udng DK VitD theo quy trinh phan tich. X4c dinh ham
luong benzyl alcol va colecalciferol trong ché pham. Két qua duoc trinh bay trong Bang 6 va Bang 7.
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3.2.6.2. B chinh xac trung gian

Céch tién hanh tuong tu nhu phan do lip lai trén cing ché phim voi kiém nghiém vién khac, ngay khac va thiét

bi khac. Két qua dugc trinh bay trong Bang 6 va Bang 7.

Bing 6. Két qua khao st dg chinh xdc ciia phwong phdp (d6i véi benzyl alcol)

Kiém nghi¢m vién 1 Kiém nghi¢m vién 2
STT Dién tich pic HL (%) so voi luong ghi Dién tich pic HL (%) so véi luong ghi
(mAU.s) trén nhan (mAU.s) trén nhan
1 106872 98,66 107429 99,09
2 107123 98,90 107843 99,47
3 107581 99,32 106952 98,65
4 107629 99,36 108023 99,64
5 106958 98,74 107078 98,77
6 107186 98,95 107651 99,29
Trung binh = 98,99%; n = 6; RSD = 0,29% Trung binh = 99,15%; n = 6; RSD = 0,39%

Trung binh = 99,07%; n = 12; RSD = 0,34%

Bdng 7. Két qua khdo sat @ chinh xdc ciia phuwong phap (doi véi colecalciferol)

Kiém nghi¢m vién 1 Kiém nghi¢m vién 2
STT Dién tich pic HL (%) so véi luong ghi Dién tich pic HL (%) so véi lwong ghi
(mAU.s) trén nhan (mAU.s) trén nhan
1 295426 99,89 294115 99,56
2 296017 100,09 294835 99,80
3 296349 100,20 294722 99,76
4 295832 100,03 295010 99,86
5 295994 100,08 295242 99,94
6 296441 100,24 296314 100,30
Trung binh =100,09%; n = 6; RSD = 0,12% Trung binh = 99,87%; n = 6; RSD = 0,25%

Trung binh = 99,98%; n = 12; RSD = 0,22%

Tir két qua thu dwoc trong Bang 6 va Bang 7 cho
thiy do chinh xac ciia phuong phap d6i véi ca 2 hoat
chat benzyl alcol va colecalciferol dat yéu cau voi
RSD < 2%.

3.2.7. Gioi han phat hién (LOD) va gioi han dinh lvong
(LOY)

LOD, LOQ duogc tinh tir két qua tham dinh do myén
tinh qua phan tich théng ké trén phan mém Excel:

LOD
33,61 (IU/ml)

LOQ
101,83 (IU/ml)

Colecalciferol

Benzyl alcol 0,024 (mg/ml) 0,072 (mg/ml)
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4. Két luan

Quy trinh dinh lugng dong thoi benzyl alcol va
colecalciferol trong dung dich udng vitamin D, bang
phuong phép sac ky long pha ddo da duoc thict lap.
Phuong phép phan tich st dung c6t Phenomenex
Gemini C18 (250 x 4,6 mm; 5 um) v6i pha dong 14 hon
hop methanol va nuéc theo chuong trinh gradient, toc
d6 dong 1,5 ml/phut, thé tich tiém 20 ul; detector UV &
budc soéng 265 nm. Quy trinh phan tich duge tham dinh
vé tinh ddc hiéu, do thich hop cua hé thong, do tuyén
tinh, khoang xac dinh, d¢ dung, d¢ 1ap lai va do chinh
xé4c trung gian. Két qua tham dinh cho thdy quy trinh
duoc xdy dung hoan toan phu hgp cho viéc dinh lugng
dong thoi benzyl alcol va colecalciferol trong cic ché
pham dung dich udng Vitamin D,.
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SUMMARY

A reversed-phase liquid chromatography method was developed assay for simultaneous assay benzyl alcohol and
colecalciferol in DK VitD oral solution. Chromatographic conditions are as follows:

Column: Apollo RP 18 (250 x 4.6 mm, 5 um).

Flow rate: 1.5 ml /min.

Detector: 265 nm.

Injection volume: 20 ul.

Mobile phase: Gradient solvent between Methanol and Water.

The method was validated in system suitability, specificity, linearity, accuracy, limit of detection, limit of quantitative
and precision. Validation results proved that the developed method was suitable for simultaneous determination of benzyl
alcohol and colecalciferol in oral solution.

(Ngay nhdn bai: 07/11/2019; Ngay phan bién: 16/12/2019; Nedy duyét ding: 23/12/2019)

XAY DU'NG VA THAM DINH QUY TRINH HPLC DINH TiNH,
DINH LU'(_)'NG BAICALIN TRONG NGUYEN LIEU BAICALIN CHIET XUI:\'T,
PHAN LAP TU DUGC LIEU HOANG CAM
BACH TH] THA"A{, LE THJ TUYE; TRAN THI THU TRANG
Vién Kiém nghié¢m thuoc Trung wong
Tir khéa: Baicalin, Hodng cam, chiét xudt, phan lgp, HPLC

1. Pit van dé

O OH Cong thirc phan tu: C,;H (O,
)J, wOH Phan tir lvong: 446,36 g/mol
Tén khoa hoc: 5,6-Dihydroxy-4-oxo-2-phenyl-4H-

1-benzopyran-7-yl-B-D-glucopyranosiduronic acid,
Baicalein 7-O-B-D-glucuronide [7].

Hoac: (25,3S5,4S,5R,65)-6-(5,6-dihydroxy-4-oxo-
2-phenyl-chromen-7-yl) oxy-3.4,5-trihydroxy-

) tetrahydropyran-2-carboxylic acid [6].
Céng thirc cau tao cua Baicalin
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Baicalin thudc nhom flavon glycosid, 1a hoat chét
chinh c6 trong ré cdy Hoang cam (Scutellaria baicalesis
(S. baicalesis) Georgi, ho Bac ha (Lamiaceae) [1],[2],[3].
Trong Duogc dién Viét Nam V, Dugc dién Trung Quéc
2015 va Hong Kong Chinese Materia Medica Standards
sir dung baicalin 1am chat chuén dé danh gia chat lugng
duoc liéu Hoang cam nhung déu chua c6 chuyén luan
riéng dé danh gia baicalin. Bén canh d6, qua trinh chuan
bi mau phuc tap, ndng d6 baicalin trong dung dich dé
dinh lugng thép nén khong thé hién duoc su c6 mit cla
cac pic tap do doé khong phu hop cho viéc danh gid ham
luong trong nguyén li¢u Baicalin [1],[4],[5].

Vién Kiém nghiém thudc Trung wong da tién hanh
chiét xuét, phan 1ap va tinh ché duoc nguyén lidu
baicalin tu dugc li¢u Hoang cAm. Pé xac dinh ham
luong baicalin, chung t6i tién hanh “Xay dung va thim
dinh quy trinh HPLC dinh tinh, dinh luong Baicalin
trong nguyén liéu Baicalin chiét xuat, phan 1ap tir dugc
liéu Hoang cam”.

2. Thwe nghiém
2.1. Thiét bi, héa chit, chit chudn
2.1.1. Thiét bi, dung cu

Cac thiét bi, dung cu ctia Vién KNTTW di dugc hiéu
chuan theo quy dinh cia GLP va ISO/IEC 17025.

- May sac ky long Hitachi;

- Cot C18 Inertsil ODS3 (250 x 4,6 mm; 5 pm);

- Can phan tich Mettler Toledo AB-2S;

- Cac dung cu thay tinh can thiét cho qua trinh thuc
nghiém.

2.1.2. Hba chdt, dung moi, chat chudn

- Chét chuan baicalin, SKS: 110715-201318, ham
luqr}g: 93,5% (C,,H{0,)), tinh theo nguyén trang,
nguon goc: NIFDC-PRC;

- Acid phosphoric: dat tinh khiét phan tich;

- Methanol: dat tinh khiét sic ky.

2.2. Poi twong va phwong phdp nghién ciru
2.2.1. Péi tiegng nghién ciru

WNguyén liu bfiicalin s6 16 2018’DD-I’\IL01 do Vién
Kiém nghiém thudc Trung wong chiét xuat, phan lap va
tinh che.

2.2.2. Phuong phadp nghién citu
2.2.2.1. Piéu kién sic ky
Cot Inertsil RP-18 (5 um; 250 x 4,6 mm).

Pha dong:

- Dung mo6i A: Methanol

- Dung mo6i B: Acid phosphoric 0,4%

(Cach pha acid phosphoric 0,4%: Hut 4 ml
acid phosphoric pha lodng véi nuwée dé duoc
1000 ml, loc qua mang loc 0,45 um).

Chwong trinh dung méi.:

Thoi gian % Dung moi A % Dung moéi B
(phut) (/1) (/1)
0—24 47 53
24 — 25 47 — 90 53 —-10
25— 40 90 10
40 — 41 90 — 47 10— 53
41 — 45 47 53

Detector quang phd tir ngoai & budc song 280 nm.

Téc do dong: 1,2 ml phat.

Thé tich tiém mau: 10 pl.
2.2.2.2. Chuén bi cac dung dich chuan, dung dich thir

Dung dich chudn: Can chinh xac khoang 10 mg
chuén baicalin trong binh dinh muc 25 ml, thém 20 ml
methanol, lic siéu am 15 phut, dé nguoi va thém vira du
dén vach bang methanol, lic déu.

Dung dich thir: Can chinh xac khoang 10 mg mau
thtr trong binh dinh muc 25 ml, thém 20 ml methanol,
lic siéu am 15 phit, dé ngudi va thém vira du dén vach
bang methanol, lic déu.

2.2.3. Tham dinh phirong phdp

Tham dinh céc chi tiéu: Do dic hiéu, tinh thich hop
cua hé théng séc ky, do tuyén tinh, d6 dang, do lap lai,
dd chinh xac trung gian.

3. Két qua va ban luin

Vi cac diéu kién sic ky da chon, pic baicalin thu
duogc can ddi (T = 1,1), hé s6 phan giai giita pic baicalin
va céc pic tap lan can déu 16n hon 2,0.

3.1. D¢ déc hi¢u

Tién hanh tiém vao hé thong sic ky lan luot cac dung
moi pha mau (methanol), dung dich thir va dung dich
chuan. Két qua phan tich cho thay:
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Hinh 1. Sdc ky do va so sanh pho cua mau nguyén liéu baicalin va mau chuan

- Trén sac ky d6 cua dung dich thir cho pic chinh ¢6 thoi gian luu tuong Gmg véi pic baicalin trén sac ky d6 cua
dung dich chuén. Sic ky dd ctia dung méi pha mau khong xuat hién pic tuong tng véi pic Baicalin.

- Phd UV cua pic baicalin trén sic ky d6 ctua dung dich thir va chuan giéng nhau. Két qua chong phd cho hé sb
similarity 1a 1,000. D tinh khiét cta pic baicalin thu dwoc trén sic ky do cua dung dich thir 1a 1,000 cho thdy pic
thu duoc trén sic ky d6 ctia dung dich thir 14 tinh khiét.
3.2. Tinh thich hgp ciia hé thong sic ky

Can 10,32 mg chuén baicalin trong binh dinh mtc 25 ml, thém 20 ml methanol, lac siéu am 15 phut, dé ngudi
va thém vira da dén vach bang methanol, lic déu. Tiém véo hé thong sic ky 6 1an dung dich chuan. Ghi lai cac SKD

cua pic baicalin.

Bing 1. Tinh thich hop ciia hé thong sdc ky

STT Thoi gian lwu (phiiy) Dién tich pic (mAU.s) S0 dia ly thuyét H¢ s6 phén gidi
1 16,867 44399421 5518 2,12
2 16,827 44201693 5411 2,10
3 16,880 44221932 5373 2,12
4 16,927 44148967 5424 2,13
5 16,907 44114422 5423 2,14
6 16,873 44215539 5410 2,12
Trung binh 16,880 44216996 5427 2,12
RSD % 0,20 0,22 0,89

Két qua ¢ Bang 1 cho thay hé thong HPLC sir dung phit hop va dam bao sy on dinh véi d6 1éch chuan twong doi
(RSD) ctia thoi gian lwu va dién tich pic déu nho hon 2%. S6 dia Iy thuyét tinh theo pic chuan baicalin 16n hon 2500.
Heé sb phan giai ctia pic baicalin trén sic ky dd cta dung dich chuén so véi cac pic tap lan can 16n hon 2.

3.3. Khoding tuyén tinh

Can 51,43 mg chuén baicalin vao binh dinh mirc c6 dung tich 50 ml, thém 35 ml methanol, lic siéu 4m 15 phut,
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dé ngudi va thém vira di dén vach bang methanol, lic déu thu dwoc dung dich chuan gbc. Tién hanh pha diy cac
dung dich chuan trong methanol dé¢ dugc cac dung dich c6 nong dd l1an Iugt bang 50%, 75%, 100%, 125% va 150%

so voi nong do dinh luong.

Tién hanh sic ky theo diéu kién d néu trén. Két qua duoc thé hién ¢ Bang 2.

Bing 2. Két qua khdo sat khodng tuyén tinh

STT I(Z:;n/gmif Di¢n tich pic (mAU.s)
1 192,35 22663610
2 288,52 34172915
3 384,70 45418272
4 480,87 57192924
5 577,04 67980067

PT hoi quy: y = 118174 x + 24388
H¢ so twong quan: r = 1,000
(%) hé sb chian: 0,05%

Khoéng tuyén tinh baicalin
80000000

Dién tich pic (mAU.S)

60000000 |
40000000 ©

20000000 |

O:1|11I1

Fy=118174x + 24388
R2 = 0.9999

P R R R

0.00 200.00 400.00 600.00 800.00
Ndng dd (ng/ml)

Nhu Vay c6 sy tuong quan tuyén tinh chat che g1u’a nong do va dién tich pic baicalin trong khoang nong d6 khao

sat v6i hé s6 tuong quan r = 1,000 va (%) hé sb chin tai ndng d6 dinh luong (0,4 mg/ml) 13 0,05%.

3.4. D dung cua phwong phdp

Dung dich chuan: Dung dung dich chuan ¢ muyc 3.2.

Danh gia d6 dung cta phuong phap bang cach thém chinh xac mot lwong chuan baicalin vao mau thir di c6 nong
do baicalin bé‘lng 50% so voi néng d6 dinh lugng dé duoc mau tu tao tuong Gng voi 3 miic néng do6 80%, 100% va
120% so v&i nong do dinh lugng (1an lugt thém vao khoang 3 mg, 5 mg, 7 mg chat chuan baicalin vao mdi mau thir
da c6 san 5 mg baicalin).

Tién hanh dinh luong va xac dinh luong chét chuan tim lai dugc so voi luong thém vao. Két qua dugc thé hién

tai Bang 3.
Bing 3. Két qua danh gia @ diing
Lwong Baicalin Lwong Téng lwong Dién tich Lwong
TT | chudn thém vao | Baicalin thi Baicalin pic (mAU.s) | Baicalin tim | % Thu | Trung binh
(mg) 6 sin (mg) (mg) lai (mg) hoi
1 2,885 4,857 7,742 35140479 7,668 99,05
99,08%
2 2,885 4,857 7,742 35170116 7,675 99,13 RSD=0,04%
3 2,885 4,857 7,742 35149846 7,671 99,07
4 4,809 4,857 9,666 44240158 9,654 99,88
5 4,809 4,857 9,666 43968573 9,595 99,27 99,65%
) ) > ’ ’ RSD=0,34%
6 4,809 4,857 9,666 44208361 9,647 99,81
7 6,732 4,857 11,589 53500951 11,675 100,74
100,83%
8 6,732 4,857 11,589 53334367 11,639 100,43 RSD=0,44%
9 6,732 4,857 11,589 53804134 11,741 101,31

Khoi lwong cdn chudn: 10,32 mg; Ham leong chudn 93,5% nguyén trang.
Dién tich pic trung binh (mAU.S): 44216996

Két qua & Bang 3 cho thy (%) thu hoi ctia baicalin tir 99,05% dén 101,31%, d6 léch chuan twong di ¢ 3 mirc

nong do déu nho hon 1%. Nhu vay phuong phap phan tich c¢6 d¢ dung tét.
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3.5. D¢ chinh xdc

Tién hanh dinh luong 13p lai trén 6 mau thir doc 1ap, thuc hién trén hai ngay khac nhau va 2 kiém nghiém vién
khac nhau.
Bdng 4. Két quad danh gia dé chinh xdc cua phwong phdp

Ngay 1 Ngay 2
Khéi lwong cdan chudn: 10,32 mg Khéi lwong cdn chudn: 10,52 mg
Dién tich pic chudn. 44216996 Dién tich pic chudn: 43423522
M Lugng cian | Dién tich HL baicalin tinh Lugng cdn Dién tich HL baicalin tinh
th‘;‘ mdu thir (mAU.s) theo nguyén trang mdu thir (g) (mAU.s) theo nguyén trang
® (%) (%)
1 10,26 42686033 90,79 10,23 40889084 90,54
2 10,28 43277151 91,87 10,27 42284848 93,26
3 10,38 43389842 91,22 10,33 41266333 90,49
4 10,56 43661982 90,23 10,51 42374364 91,33
5 10,41 43465878 91,12 10,35 41916250 91,74
6 10,33 43191055 91,24 10,24 41508855 91,82
HL Trung binh = 91,08%; n = 6; RSD =0,60% | HL Trung binh =91,53%; n=6; RSD =1,12%
Ham lwgng baicalin trung binh tinh theo nguyén trang = 91,30%; n = 12; RSD = 0,89%

Két qua ¢ Bang 4 cho thay do léch chuan twong ddi trén 6 mau thir cua do 1ap lai, do chinh xac trung gian lan
luot 1a 0,6%; 1,1% va d¢ 1éch chuan tuong doi trén 12 mau thu cua do 1ap lai khac ngay 1a 0,9%. Nhu vay phuong
phap cd do chinh xac dat yéu cau.

4. Két luan

Qua tham dinh quy trinh HPLC dé dinh tinh, dinh lwong baicalin cho thdy phwong phap da xay dung c6 do dic
hiéu, ¢6 sy twong quan tuyén tinh chit ché gitra ndng do baicalin va dién tich pic trong khoang tuyén tinh da xay
dung; c6 do 1ap lai va do chinh xéac dat yéu cu; c6 ty 18 thu hdi cao. Nhu vay, phuong phap c6 thé ap dung dé dinh
tinh, dinh luong baicalin trong nguyén lidu baicalin chiét xuit phan 1ap va tinh ché tir duoc liéu Hoang cam.

Tai liéu tham khdo
Bo Y Té (2017), Duwoc dién Viét Nam V, Nha xuat ban Y hoc.
Vién Duoc lidu, Cdy thudc va dong vit lam thuoc & Viét Nam, tap 2, Nha xuét ban Khoa hoc va Ky thuat, trang 325.
Db Tét Loi (1999), Nhitng cdy thudc va vi thuée Viét Nam, Nha xuat ban Y hoc, trang 358.
The Chinese Pharmacopoeia 2015, vol. 1, P. 417 - 418, 522, 539, 600, 604, 645, 1461.
The Hong Kong Chinese Material Medica Standards, volume 3, Radix Scutellariae.
https://pubchem.ncbi.nlm.nih.gov/compound/Baicalin#section=CAS

NS R RN =

https://www.sigmaaldrich.com/catalog/product/sial/y0001273?lang=en&region=VN.

SUMMARY

A Reverse-phase HPLC-DAD method was developed for assay Baicalin in Baicalin material is introduced: The
chromatographic conditions are as follows: Column: Inertsil C18, 5 um (250 x 4.6 mm); mobile phase: the mixture of
Methanol — Phosphoric acid 0.4% (47:53) with the gradient program; flow rate: 1.2 ml/min; Injection volume is 10 ul;
DAD: 280 nm.

The method of assay was validated about the system suitability, specificity, linear range, precision, accuracy and
the validation results proved that this method was suitable for identification and quantification of Baicalin in Baicalin
material.

(Ngay nhan bai: 15/12/2018; Ngay phan bién: 17/09/2019; Ngay duyét dang: 23/12/2019)
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NGHIEN CUU SINH KHA DUNG VA DANH GIA T’U'O'NG DUONG SINH HOC
VIEN NEN METHYLPREDNISOLON 16 MG SAN XUAT TAI VIET NAM

PO QUYNH NGAN, TRINH MANH HUNG
Hoc vién Qudn Y

TA MANH HUNG, LE THI THU HUYEN,
TRAN HOANG, DOAN CAO SON

Vién Kiém nghiém thuoc Trung wong

Tir khéa: Methylprednisolon, glucocorticoid, twong dwong sinh hoc, huyét tirong, LC-MS/MS

1. Pit van dé

Methylprednisolon 1a mét glucocorticoid tong hop,
¢6 tac dung chdng viém, chdng di ing va trc ché mién
dich. Thubc dugc ding dé chdng viém hodc trc ché mién
dich trong cac bénh vé da (viém da, Véy nén,...), 16i loan
thip khdp (viém cot sdng dinh khop, viém khép dang
thép,...), di ung, hen, ung thu (bénh bach cau, u lympho
& nguoi 16m) [1]. Trén thi truong Viét Nam ¢ kha nhidu
ché pham chira hoat chat methylprednisolon, tuy nhién
hau hét déu chua dugc danh gia twong duong sinh hoc
so v&i biét dugc géc, do d6 kha nang thay thé thudc biét
duoc gbc trén 1am sang chua dugc chimg minh.

Pé gdp phan nang cao chat luong cac thude chira
methylprednisolon trén thi truong, Vién Kiém nghiém
thudc Trung wong di tién hanh nghién ctru sinh kha
dung va dénh gia tuong duong sinh hoc (TDSH) vién
nén methylprednisolon 16 mg san xuét tai Cong ty C6
phan Dugc Ha Tinh so voi ché pham ddi chung, vién
nén Medrol® 16 mg do Cong ty Pfizer Italia Srl, Y san
xuét sau khi udng liéu don trong diéu kién doi trén 24
nguoi tinh nguyén khoe manh.

2. Thyc nghiém
2.1. Thiét bi , dung cu, héa chit, chit chuéin
2.1.1. Thiét bi, dung cu

Céc thiét bi dugc quan 1y va hiéu chuan theo cac quy
dinh cua ISO/IEC va GLP.

- May s’éc k}'/ lépg siéu hiéu ning ghép ndi véi
detector khoi pho ki€u tir cuc chap ba (TSQ Quantum
Ultra - Thermo Scientific);

- Can phan tich Mettler Toledo - Thuy Sy
(d=0,01 mg);

- Tt lanh sau Panasonic — Nhat Ban (-70°C + 5°C);

- May ly tdm lanh Sigma 4 — 16 K — Duc;

- May lic xoay;

- Binh dinh muc, pipet thiy tinh loai A;

- Ong ly tdm bang teflon chiu duoc lyc ly tam 16m, ...

2.1.2. Dung moi, hoa chdt, chat chudn

- Chat chudn: Céc chit chuén cta Vién Kiém nghiém
thuoc Trung wong.

+ Methylprednisolon (MPN): Chuén 5lém viéc,
SKS: WS. 0104177, ham lugng: 99,69%, do am: 0,15%.

+ Prednisolon: Chuén Dugc dién Viét Nam,
SKS: 0296024 ham luong: 99,94%, d6 am: 0,20%, dugc
dung lam chuan ngi trong phuong phap phan tich.

- Dung méi, héa chat: Methanol, terbutylmethylethe:,r,
acetonit{il, amoni acetat, dinatri ede;tat dat tiéu chuan
tinh khiét dung cho phan tich hodc sac ky.

- Huyét twong trang: Khong ¢c6 MPN cuia Vién Huyét
hoc va Truyén mau Trung uong.

2.2. Péi twong va phwong phdp nghién ciru
2.2.1. Thuéc nghién ciu

- Vién nén methylprednisolon 16 mg, 6 16: 010418;
NSX: 050418; HD: 050421 do Céng ty C6 phan Duoc
Ha Tinh san xuét (thudc thir);

- Vién nén Medrol® 16 mg, s6 16: 829EA; NSX:
07/04/17; HD: 07/04/19 do cong ty Pfizer Italia Srl, Y
san xudt (thudc dbi ching).

Hai thudc déu dat tiéu chudn chét luwong va c6 ham
luong MPN khac nhau khong qué 5%.

2.2.2. Phuong phap nghién ciru

- So sanh sinh kha dung va danh gid TDSH vién nén
methylprednisolon 16 mg san xuat tai Viét Nam so v6i
ché pham d6i chimg trén ngudi tinh nguyén (NTN) khoe
manh, khi uéng lidu don thudc nghién ctru trong diéu
kién déi qua dém vai thiét ké nghién ctru chéo, ngau
nhién, 2 thudc, 2 giai doan, 2 trinh ty, nhan mao theo cac
huéng dan thuc hién nghién ciru TDSH ciia EMA [5] va
US-FDA [8].

- Nghién cuu thuc hién trén 24 NTN khoe manh
khong phan biét gidi tinh (nir gidi khong mang thai hodc
nuoi con bu), du nang luc hanh vi dan su, c6 do tudi tir
18 - 35, chi s6 BMI (cin ning/binh phuong chiéu cao)
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trong khoang 18,5 - 25,0 kg/m?. NTN khong nghién
ruou, thude 14 va cac chat giy nghién, khong cé tién
s méc cac bénh tim mach, gan, than, ho h?ip, di ung;
xét nghiém mau, chirc nang gan than binh thuong; xét
nghiém HbsAg va HIV am tinh. Tiéu chudn chép nhan,
loai trir cac ddi teong tham gia nghién ctru dugc quy dinh
cu thé trong dé cuong nghién ciru. P& cwong nghién ciru
va Ban cam két tinh nguyén tham gia nghién ctru (ICF)
duoc HoOi déng dao duc phé duyét, chép thuan trude khi
thuc hién theo ding quy dinh vé dao duc trong nghién
ctru Y sinh hoc ctia Viét Nam va qudc té [2],[5],[8].

- Giai doan I ctia nghién ctru, mdi NTN s& uéng mot
vién thudc thir hodic mot vién thude ddi ching va trong
giai doan II, NTN s& ding cac thudc nghién ciru theo
thtr tu nguoc lai so voi giai doan I, tuy theo trinh tu su
dung thudc duoc ngau nhién hoa trong nghién ciru. 6]
mdi giai doan, NTN udng thude véi 240 ml nuée loc,
sau khi nhin d6i qua dém it nhat 10 gio. Thoi gian nghi
giita 2 giai doan dé thudc thai trir khoi co thé NTN Ia
8 ngay. Tai mdi giai doan ctia nghién ctru, nghién ctru
vién s& tién hanh lay 16 miu mau, mdi mau mau khoang
5 ml qua kim ludn dat c6 dinh & tinh mach canh tay moi
NTN tai thoi diém trudce khi udng thude (0 gio) va tai
cac thoi diém: 0,25; 0,50; 0,75; 1; 1,33; 1,67; 2; 2,5; 3;
4;5; 6; 8;10; 12 gio sau khi uéng thudc. Cac mau mau
ctia NTN sau khi ldy duoc cho vao cac dng nghiém chira
chat chdng dong dinatri edetat (Na,EDTA), sau do ly
tam ngay, tach lay phan huyét twong va bao quan huyét
tuong ¢ nhiét do -35°C cho téi khi phan tich.

- Phan tich dinh luwong methylprednisolon trong
huyét twong NTN bang phuong phap LC-MS/MS véi
cac didu kién cy thé nhu sau [3]:

+ Ky thudt xir Iy mau huyét twong: Mau huyét tuong
dé ra dong & nhiét d6 phong. Lay 0,5 ml huyét tuong,
thém 50 pl dung dich chuin ndi prednisolon, sau dé
chiét baing dung mai tert-butyl methyl ether. Lic, ly tam.
Lay 16p dung mdi, c6 dudi dong khi nito dén cin. Hoa
cén trong 1 ml pha dong. Loc, tiém séc ky.

+ Diéu kién sdc ky:

- CotC18; 100 x 2,1 mm; 1,9 pm.

- Pha dong: Acetonitril - dung dich amoni acetat
2 mM (ty 18 thé tich 90 : 10).

- Téc d6 dong 0,35 ml/phiit.

+ Diéu kién khoi pho:

- Kiéu phé khéi: MS/MS, ngudn ion héa ESI (+);

- Céc thong sb cua thiét bi khéi phd nhu sau:

rhimg ol Chat phan tich Methylprednisolon Pred(l;?)olon
Thé ion hoa (V) 4000 4000
Nhiét 6 nguon phun 100 100
(‘0
Ap suét khi mang 30 30
(psi)
Ap suét khi bd trg 10 10
(psi)
Ap suat khi quét (psi) 1 1
Nhiét do mao quan 360 360
(‘0
Thé théu kinh h¢i tu 87 95
V)
Manh ion me m/z=375,1 m/z=361,0
(Dalton)
Niang lwong bin pha 20 23
V)
Manh ion con m/z=161,0 m/z=147,0
(Dalton)

Phuong phap LC-MS/MS  dinh  lugng

methylprednisolon trong huyét tuong NTN di duge xay
dung va tham dinh theo hudng dan thim dinh phuong
phap phan tich thudc trong dich sinh hoc ciia US-FDA
va EMA. Phuong phap phan tich c6 d6 dac hi¢u-chon
loc d6i voi methylprednisolon; khoang tuyén tinh tir
2,5 - 500 ng/ml; do dung trong ngdy, khic ngay nim
trong khoang tir 85 - 115%, d9 chinh xac voi gia tri
CV < 15% & tat ca khoang ndng do, d6 6n dinh dai ngay
ctia mau huyét trong 1 103 ngay ¢ nhiét do -35°C [3].

- Thong ké sinh kha dung va dénh gia TDSH:

+ Tu két qua phan tich dinh lugng ndng do
methylprednisolon trong cac mau huyét twong NTN,
xac dinh céac thong s6 duge dong hoc theo md hinh
duge dong hoc khong ngin bang phan mém Phoenix
WinNonlin. Phan tich phuong sai, x4c dinh dnh hudéng
cua cac yéu t6 bién thién nhu c4 thé, trinh tu, giai doan
va thudc nghién ciru t6i két qua. Xac dinh khoang tin
cdy 90% cua ti 1¢ trung binh hinh hoc gitra thudc thir va
thuc ddi chimg duoc tinh trén gia tri chuyén log cua
C e AI,JCt va AUC, . So’ sanh gia tri T, theo phuong
phap thong ké phi tham s6 Wilcoxon.

+ Panh gia TDSH ché pham thudc thir theo céc
hudng dan cia US-FDA va EMA. Hai ché pham TDSH
néu khoang tin cay 90% cua ti I¢ (T/R) C_, va AUC
trung binh tinh trén gia tri da chuyén logarit nam trong
khoang giéi han 80% - 125% [5],[8].
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3. Két qua va ban luin
Nghién TBSH
methylprednisolon tuan thu theo duing cic nguyén tic

citu danh gia vien nén
vé dao dirc trong tuyén bd Helsinki, tuan thu cac hudng
dan vé thuc hanh tét 1am sang (GCP) va hudng dan
thyc hanh 6t phong kiém nghiém thubc (GLP) cua Bo
Y té Viét Nam hién hanh [2],[5],[8]. Sau khi kham strc
khoe tong quat va tién hanh xét nghiém can 1am sang
(huyét hoc; sinh hoa; nude tiéu; chuc nang tim, phéi,
gan, than,...), thr con trong hoi tho, chat giy nghién
trong nudc tiéu; xét nghiém mang thai (v6i nit gi6i) trén
38 ngudi tw nguyén ky “Bdan cam két tinh nguyén tham
gia nghién ciru”, cac nghién cuu vién da lua chon duogc
25 NTN dap tmg cic yéu cau cta dbi tuong nghién ctru
ghi trong dé cuong nghién ctru duge Hoi dong dao dirc
phé duyét. 24 NTN (19 nam, 5 ni¥, c6 tudi trung binh
25,0 + 3,4; BMI trung binh 20,8 + 1,6 kg/m? ) trong s
nay da chinh thic tham gia udng thudc va lay mau. Ca
24 NTN déu hoan thanh 2 giai doan nghién ctru. Khong
c6 NTN nao bo nghién ctru gilra ching hodc bi loai khoi
qué trinh phan tich va théng keé.
Tién hanh phan tich xac dinh noéng do
methylprednisolon trong huyét tuong NTN bang
phuong phap LC-MS/MS da dugc tham dinh [3]. Cac
mau huyét twong cia moét NTN duoc phan tich trong
cung mot diéu kién. Tong sé 768 mau huyét trong cua
24 NTN sir dung thubc nghién ctru di dwoc phan tich
trong thoi gian 25 ngay. Thoi gian tinh tir thoi diém
ldy mau dau tién toi khi két thic qua trinh phan tich 1a
53 ngay, dam bao tit ca cac mau da duoc phén tich trong

khoang thoi gian do 6n dinh cta mau sinh hoc d3 duoc
tham dinh (103 ngay), dép ung cac quy dinh phan tich
thudc trong dich sinh hoc cia US-FDA va EMA [4],[7].

Tir céc két qua phan tich LC-MS/MS xéc dinh ndng
d6 methylprednisolon trong cac mau huyét twong cia
NTN di xac dinh duoc dudng cong ndng do thude theo
thoi gian sau khi uéng thudc nghién ctru ciia mdi NTN
cling nhu xac dinh dugc cac thong s duge dong hoc
C,...AUC,AUC T .t

inf> "~ max® "1/2°

d6i chung trén mbi NTN. Puong cong trung binh ndng

ax? ... cua thuoc thtr, thuoc
d6 thudc trong huyét twong theo thoi gian ciia 24 NTN
tham gia nghién ctru sau khi uéng thudc thir (T) hodc

thudc ddi ching (R) duge mé ta ¢ Hinh 1.
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Hinh 1. Puong cong trung binh nong dg
methylprednisolon theo thoi gian trén 24 NTN

Céc thong sd duoc dong hoc trung binh cua thudce
thir va thudc ddi ching trén 24 NTN sau khi udng li¢u
don 16 mg methylprednisolon trong tinh trang d6i dugc
tom tit trong Bang 1.

Bing 1. Thong sé dwoc dong hoc ciia methylprednisolon trén 24 NTN

Thudc nghién ciru , o
. Thuoc thi Thuoc doi chirng

Thong so DDH

Cmax = SD (ng/ml) 165,5 + [40,3 165,9 + 332
tmax + SD (h) 1,64 + | 1,22 1,81 + 10,96
AUClast + SD (ng.h/ml) 751,7 + | 184,6 751,4 + 11653
AUCinf + SD (ng.h/ml) 794.4 + | 208,4 790,9 + [183,7
Kel £ SD (1/h) 0,285 + 10,045 0,310 + 10,034
t1/2 = SD (h) 2,50 + 10,41 2,44 + 031

Két qua phan tich phuong sai, xac dinh khoang tin cay 90% cac ty s6 (T/R) C

dbi chimg dugc trinh bay ¢ Bang 2.

AUC cua thude thir va thude

max’
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Bing 2. Két qua phdn tich phirong sai ciia gid tri C, .o AUC, va AUCW

Théng s6 | Nguén bién thién | Bic twdo | Tong binh phwong | Trung binh binh phwong | F-stat P
Trinh tu thu 1,00 0,17 0,17 2,38 | 0,14
Ca thé 22,00 1,54 0,07 2,45 | 0,02
c Thube 1,00 0,001 0,001 0,07 | 0,79
e Giai doan 1,00 0,001 0,001 0,05 | 0,83
Sai s6 22,00 0,63 0,03
Dao dong ca thé Power
: 17,03% 99,54
(Intrasubject CV) (%)
Trinh tu thu 1,00 0,08 0,08 0,69 | 0,41
Ca thé 22,00 2,39 0,11 17,55 | <1073
AUC Thube 1,00 0,001 0,001 0,06 | 0,80
! Giai doan 1,00 0,01 0,01 1,14 | 0,30
Sai s6 22,00 0,14 0,01
Dao dong c4 thé 7 88% Power 100.00
(Intrasubject CV) e (%) ’
Trinh ty thir 1,00 0,08 0,08 0,64 | 043
Ca thé 22,00 2,70 0,12 18,05 | <1073
AUC Thubc 1,00 0,001 0,001 0,01 | 0,92
nt Giai doan 1,00 0,01 0,01 0,83 | 037
Sai s6 22,00 0,15 0,01
Dao dong ca thé 8.26% Power 100.00
(Intrasubject CV) e (%) ’

Két qua phan tich phuong sai cho thiy anh hudng cua cac yéu 6 trinh tu, thude va giai doan khong c6 ¥ nghia
thong ké (p > 0,05) ching té yéu t6 ngau nhién va chuan hoa nghién ctru dam bao yéu cau. Khoang tin cay 90% cia
cac ty s6 C,,.o AUC tinh trén gid tri chuyén logarit tw nhién nam trong khoang giéi han quy dinh tir 80% dén 125%.
Sai s6 B dat ky vong (gia tri Power = 1-B > 80%).

Phan tich so sanh gid tri T__ cta thude thir va thude déi chimg trén 24 NTN theo phuong phap théng ké phi tham
s6 Wilcoxon dugc trinh bay ¢ Bang 3.

Bing 3. Két qud so sanh gid tri T ' ax theo phuong phap thong ké phi tham sé

Ma T, (8i%) 17 56 Chénh léch Xép hang
NTN | Thuéc thir(T) | Thuéc ddi chirng (R) TR +) ©) *) ©)
FO1 1,33 2,00 0,67 0,67 11,5
FO2 2,50 2,00 1,25 0,50 8,0

F03 1,00 1,67 0,60 0,67 11,5
FO4 2,00 2,50 0,80 0,50 8,0
FO5 0,75 2,50 0,30 1,75 17,0
F06 1,33 1,33 1,00

F07 0,75 1,00 0,75 0,25 2,0
FO8 1,00 1,33 0,75 0,33 5,0
F09 2,50 0,50 5,00 2,00 18,0
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F10 1,00 1,00 1,00
Fl11 1,33 2,00 0,67 0,67 11,5
F12 5,00 5,00 1,00

F13 0,50 1,33 0,38 0,83 14,0
Fl4 1,67 2,00 0,84 0,33 5,0
F15 2,00 2,50 0,80 0,50 8,0
F16 1,00 2,50 0,40 1,50 15,5
F17 1,00 1,67 0,60 0,67 11,5
F18 1,33 1,00 1,33 0,33 5,0

F19 0,75 1,00 0,75 0,25 2,0
F20 1,00 1,00 1,00

F21 3,00 3,00 1,00

F22 0,50 0,75 0,67 0,25 2,0
F23 5,00 1,33 3,76 3,67 19,0

F24 1,00 2,50 0,40 1,50 15,5
TB 1,64 1,81 1,07 Téng 50,0 140,0
SD 1,22 0,96 1,07

Gia tri tra bang (mg v&i s6 cap sai khac N = 19 1a 46 & murc tin cdy 95%. Tong thir hang duong va 4m déu 16n
hon gia tri tra bang. Do vay, T, cua thudc thir va thudc ddi ching khac nhau khong c6 y nghia thong ké ¢ mtc tin
cay 95%.

4. Két luan

Thudc thir va thude di chimg c6 thoi gian dat dén ndng do cuc dai trong huyét trong khac nhau khong c6 y
nghia thong ké va khoang tin cay 90% cua cac ty s6 Cnax, AUC gilia thudc thir v6i thude déi chimg nam trong
gi61 han 80 - 125%. Vién nén methylprednisolon 16 mg san xuat tai Vi¢t Nam twong duong sinh hoc v6i vién nén
Medrol® 16 mg do cong ty Pfizer Italia Srl, Y san xuat. Thude thir san xudt tai Viét Nam c6 du cac dit liéu khoa hoc
vé sinh kha dung va tuong duong sinh hoc, thay thé dugc thude biét dugce gde trong diéu tri 1am sang theo quy dinh
cuia co quan quan ly.

Tai liéu tham khao
1. Bo Y té (2015), Dugc thi Quéc gia Viét Nam, 1an xuit ban tht hai. Nha xuit ban Khoa hoc va K§ thuat — Ha Noi, trang
969-971.
2. BO Y & (2018), Théng tir s6 29/2018/TT-BYT: Quy dinh vé thir thuoc trén lam sang.
3. Ta Manh Hung, Nguyén Thi Dung, Nguyén Thi Hong Hanh (20 17), “Dinh luong methylprednisolon trong huyét tuong
ngudi bang phuong phap UPLC-MS/MS”. Tap chi Dugc hoc, s6 491, tr. 77 — 79.

4. European Medicines Agency, Committee for Medicinal Products for Human Use (2012): Guideline on Validation of
Bioanalytical Methods.

5. European Medicines Agency, Committee for Medicinal Products for Human Use (2010): Guideline on the investigation
of Bioequivalence.

6. Karalis V., Macheras P., (2013): “An insight into the properties of a two-stage design in bioequivalence studies”. Pharm
Res. 30(7):1824-35.

7. U.S. Department of Health and Human Services Food and Drug Administration (2018): Bioanalytical Method Validation
- Guidance for Industry.

8. US-FDA-Guidance for Industry (2003): Bioavailability and Bioequivalence Studies for Orally Administered Drug
Products-General Considerations.
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9. Geister, Ursula, Guserle, Richard, Bungers (2000), “Bioavailability investigation of two different oral formulations of
methylprednisolone”. Arzneimittelforschung, vol. 50, no 03, pp. 286-292.

SUMMARY

The bioavailability and bioequivalence of the two preparations of Methylprednisolon tablets were evaluated
by a two-way cross-over randomized study, in 24 Vietnamese healthy volunteers after a single oral dose. Plasma
samples which collected at given intervals of time after administration (0-12h), were assayed by high pressure liquid
chromatography with positive turbo ion spray ionization tandem mass spectrometry detection. The pharmacokinetic
parameters, area under the curve total (AUC) and to infinity (A UCW), peak plasma concentration (C,, ), time to
attain peak (T, ), and elimination half-life (t,,) were determined and analyzed statistically. No statistical significant
differences were observed for C, . and AUC. 90% confidence limits calculated for AUC and C,, _of Methylprednisolon
were included in the bioequivalence range (0.8 - 1.25). This study shows that the test formulation is bioequivalent to

the reference formulation.

(Ngay nhan bai: 01/10/2019 ; Ngay phan bién: 24/10/2019 ; Ngay duyét dang: 23/12/2019)

SO SANH MOT SO PAC DIEM CUA HAI LOAI TAM GU1 DUOC
DUNG DUGI TEN DUGC LIEU TANG KY SINH

BACH THI THAM, VU TRONG KHOA, LE TH] TUYET, PO TH] THUY PHUONG,
TRAN TH] THU TRANG, NGUYEN TUAN ANH
Vién Kiém nghiém thuéc Trung wong

Tir khéa: Tang ky sinh, Tam giri, Déau tam, loranthus, quercitrin

1. Pit véan dé

Tang ky sinh 13 loai tAm giri thudc chi Loranthus
song ky sinh trén cay Dau tim (Morus alba L.), ho Dau
tam (Moraceae), 1a mot vi dugc liéu dugc st dung rong
rdi voi nhiu cong dung: Chita phong thap, manh gin
xuong, an thai, 101 stta, kich thich tao méu, chita ting
huyét ap,...[5]. Hai loai TAm giri dung dudi tén Tang ky
sinh gdm [Loranthus paraciticus (L.) Merr hay Taxillus
paraciticus (L.) S.T.Chiu] (Theo Dugc dién Viét Nam V)
va [Taxillus chinensis (DC.) Danser] (Theo Dugc dién
Trung Qubc va Hong Kong Chinese Materia Medica
Standards) [2],[8],[10].

Bén canh d6, viéc su dung nham 13n mot sd loai Tam
guri khac véi dugce lidu Tang ky sinh dang tré' nén phd
bién. Do d6 viéc dua ra bd dit liéu chuén va so sanh mot
s6 dic diém cua hai loai dung dudi tén dugc lidu Tang ky
sinh ¢6 ¥ nghia thiét thuc cho cong tac kiém tra va quan
1y chat lwong dugc liéu Tang ky sinh hién nay.

2. Thue nghiém
2.1. Thiét bi, héa chit, chit chuéin
2.1.1. Thiét bi, dung cu

Céc thiét bi, dung cu cia Vién Kiém nghiém thudc
Trung wong (D3 dwoc hiéu chuan theo quy dinh cia
ISO/IEC 170125 va GLP) gom:

- May sic ky long hiéu ning cao Hitachi véi
detector DAD.

- Kinh hién vi truong sang phin cuc Olympus
BX53.

- Can phan tich Melter Toledo AB-2S, d¢ chinh xac
0,1 mg.

- Cot RP18 Inertsil ODS-3 (250 x 4,6 mm; 5 um).

- Céc dung cu thiy tinh cin thiét cho qua trinh thuc
nghi¢m.
2.1.2. Héa chat, dung moi, chat chudn

- Chit chuéan: Quercitrin, s616: 111538-201105, ham
lwong: 100% (nguyén trang), nguon goc: NIFDC-PRC.
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- Céc hoa chét, dung moi:

+ Acid formic, 2 - aminoethyl diphenyl borinat, acid
phosphoric, butan-2-on, ethyl acetat, polyethylen glycol
400, natri dihydrophosphat: Pat tinh khiét phan tich.

+ Acetonitril, methanol: Pat tiéu chuin tinh khiét
dung cho HPLC.

2.2. Poi twong va phwong phdp nghién ciru
2.2.1. Poi tigng nghién ciru

Céac mau Tam gui dugc dung dudi tén Tang ky sinh
(Ma héa lan lugt 1a miu A va mau B).

Mau A: Dugc liéu 1a nhiing doan than canh va la
d3 phoi kho, 14y tir cdy TAm gui [Loranthus paraciticus
(L.) Merr. hay Taxillus paraciticus (L.) S.T.Chiu], ho
Tam gui (Loranthaceae), song ki sinh trén ciy Dau tim
(Morus alba L.), ho Dau tim (Moraceae) do B6 mon
Thyc vat — Truong Pai hoc Dugc Ha Noi dinh danh va
cung cép.

Mau B: Duoc liéu la nhiing doan than canh va la da
phoi kho, 14y tir cay Tam giri [Taxillus chinensis (DC.)
Danser], ky sinh trén cay Dau tam (Morus alba L.), ho
Dau tam (Moraceae)] chuan Dugc dién Trung Qudc.
2.2.2. Phuong phap nghién cuu
2.2.2.1. Dinh tinh dugc liéu bang kinh hién vi

Tién hanh theo phu luc 12.18 — Duoc dién Viét Nam V.

2.2.2.2. Phuong phap sic ky 16p mong

- Ban mong: Silica gel 60 F254 (Merck), hoat hoa &
100 °C trong 30 phut.

- Dung méi khai trién: Ethyl acetat - butan-2-on -
acid formic - nudc (24 : 3,6 : 1,5 : 0,9) (tt/tt).

- Thudc thir hién vét:

Thuéc thir (1): Dung dich 2-aminoethyl diphenyl
borinat trong methanol ndng d6 10 mg/ml.

Thudce thir (2): Dung dich PEG 400 trong methanol
ndng d6 50 mg/ml.

- Dung dich thu: Léy 1 g bot dugc liéu
Pa qua ray 250 pm), thém 15 ml methanol
50%, lic siéu am 30 phut, ly tam, gan dich ly tam, loc
qua gidy loc dugc dung dich cham séc ky.

- Dung dich chudn: Dung dich quercitrin
0,1 mg/ml trong methanol.

Tién hanh: Cham riéng biét 1én ban mong 10 pl mdi
dung dich thir va dung dich chuan. Trién khai sic ky
cho dén khi dung méi di dugc khoang 8 cm, liy ban
mong ra, dé kho ban mong & nhiét d6 phong, sdy ban
mong & 110°C trong 5 phiit roi phun thude thir (1), sau
d6 phun ngay thudc thir (2). Dé kho ban mong, quan sat

ban mdng dudi dén tir ngoai ¢ bude song 366 nm.
2.2.2.3. Phuong phap sic ky 16ng hiéu ning cao
- Cot RP18 Inertsil ODS-3 (250 x 4,6 mm; 5 um).
- Pha dong:
Dung moéi A: Acetonitril.
Dung moi B: Dung dich natri dihydrophosphat 1 mM.
Chuong trinh dung méi.:

Thoi gian % Dung moi A | % Dung moi B
(phiit) (tt/ty) (tt/ty)
0—25 515 95 > 85

25 —»35 15— 19 85— 81
35> 60 19 81
60 — 61 19 -5 81 — 95
61— 70 5 95

- Tc d6 dong: 1,0 ml/phut.

- Detector DAD ¢ budc song 256 nm.

- Thé tich tiém: 10 pl

Chudn bi cac dung dich:

- Dung dich thu: Can chinh xac khoang 1,0 g bt
duogc liéu (Pa qua rdy 250 pum), thém 10 ml methanol
50%, lac siéu am 30 phut, ly tim dich chiét, chuyén dich
chiét vao binh dinh mirc 25 ml, 1ap lai qua trinh chiét
trén 1 1an, gop cac dich chiét vao binh dinh muc, vira du
dén vach bang methanol 50%, lic déu va loc qua mang
0,45 pm dugc dung dich tiém sic ky.

- Dung dich chudn: Hoa tan quercitrin chuén trong
methanol dé dugc dung dich chuén co néng do chinh
xac khoang 0,05 mg/ml.

Tiém riéng biét 10 ul mdi dung dich chuén va cac
dung dich thir vao méy sic ky. Tién hanh sic ky theo
diéu kién da néu, ghi lai thoi gian luu, dién tich cua céc
pic trén sac ky dd ciia dung dich thir va dung dich chuén.
3. Két qua va ban ludn

3.1. Phén tich dic diém bt dwoc ligu bang kinh
hién vi

Quan sat cac dac diém bot cua hai mau nghién cuu
A&B duéi kinh hién vi thdy: Méanh ban, manh biéu bi
chtra 16 khi, manh mé mém gdm nhiing té bao to, thanh
mong. Té bao mo cimg thanh day c6 chira tinh thé calci
oxalat. S¢i riéng 1¢ hay tip trung thanh tiing dam. Manh
mach diém, mach vach, mach vong. Tinh thé calci oxalat
hinh khdi, 16ng che ch¢ hinh sao.
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1. Ban 2. Manh biéu bi mang 15 khi 3. Té biao mé6 mém
4. Té bao mo cimg 5. Soi 6. Manh mach
7. Tinh thé calci oxalat 8. Long che chd

a. Mau A (T. Paraciticus)
b. Mau B (T. Chinensis)

Hinh 1. Cdc dac diém soi bot cia hai mau Tam giti T. Paraciticus va T. Chinensis

Céac dic diém bot kha da dang, hinh anh thu dugc 1a dir liéu can thiét cho viéc xac dinh cac dic diém cling nhu
dé thay dugc diém khac biét trong 2 loai Tam gui 7" Paraciticus va T. Chinensis nghién ctru.
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3.2. Séc ky lép méng (TLC)

Tién hanh chay séc ky 16p mong hai mau nghién ctru
A va B theo diéu kién da chon (Muc 2.2.2.2) thu dugc
hinh anh sac ky 16p mong (Hinh 2).

oS —— - See—
MiauA  MauB Quercitrin

Hinh 2. Sdc ky d@6 16p méng Mau A (T. Paraciticus)

va Mau B (T. Chinensis)

Trén séc ky dd thu duoc, cac vét tach ro rang, ca hai
mau A va B déu c6 vét phat quang quercitrin mau vang
¢ R;khoang 0,35. Mau B (T. Chinensis) cho cac vét ph~ét
quang mau xanh duong va mau vang khac biét véi Mau
A (T Paraciticus), tr d6 lam co s6 cho viéc phan biét

hai loai Tam giri . Chinensis va T. Paraciticus. Két qua
dugc tong ket tai Bang 1.

Bdng 1. Bang so sanh gia tri Rfvd mau sdc cua cac

vet trén sac ky do lop mong

sy | Vimi vét Mau T T
(R) sac Paraciticus | Chinensis
1 0,14 Xanh +
duong
2 0,18 Vang ++
3 0,22 Vang ++
4 0,28 Vang +
0,35 X
3 (Quercitrin) Vang o A
6 0,48 Vang ++ ++
7 0.50 Xanh i
duong
Vang
8 0,55 nhat +
9 0.66 Xanh -
duong
Vang
10 0,68 nhat +
11 0.75 Xanh ++
duong

3.3. Sdc ky long hiéu nang cao (HPLC)
Tién hanh chay sic ky long mau nghién ctru A va B
theo diéu kién da chon & muc 2.2.2.3.
Két qua thé hién ¢ Hinh 3, Hinh 4 va Hinh 5.

B e U U R

e e e DR e e P |2

Sl TRCH

-

B

3 3 1 1 ¢ 3.} .2

i

Hinh 4. Sic ky d6 Mau A (T. Paraciticus)
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Trén sic ky d6 HPLC thu duoc, cac pic tich 1d rang, ca hai Mau A (T, Paraciticus) va Mau B (T, Chinensis) déu
¢6 pic quercitrin (c6 thoi gian luu khoang 54,1 phut). Céc pic trén hai mau Tam gui A va B dugc tong ket tai Bang 2.

Bing 2. Bang tdp hop thoi gian luu twong doi ciia cdc pic trén hai mau Tam giki

STT | Thei gian lwu twong doi | Tén pic dinh diu T. paraciticus T. chinensis

1 0,23 + +
2 0,40 +

3 0,42 ¥

4 0,47 +

5 0,76 +
6 0,81 + +
7 0,90 +
8 0,95 ++ +
9 1,0 Quercitrin + +

Trén sic ky d6 thu duoc tir hai mau Tam giri A va B cho céc pic khéc biét 1a dit ligu c6 the phan biét dugc hai
loai Tam gui T. Paraciticus va T. Chinensis.
4. Két ludn
Nghién ctru di xay dung dugc bo dit liéu bao gdbm hinh anh cac dic diém vé bot, sic ky 16p mong va ‘se"lc ky
long hiéu nang cao cua hai loai Taxillus paraciticus (L.) S.T. Chiu va Taxillus chinensis (DC.) Danser, ho Tam giri
(Loranthaceae), song ki sinh trén cay Déau tam (Morus alba L.), ho Dau tam (Moraceae). K&t qua da gop phan xac dinh
va xay dung bo dir liéu hoan chinh cua hai loai Tam gui 7. Paraciticus va T. Chinensis dang dugc st dung hién nay.
Tai liéu tham khao
1. Bo mon duogc li¢u, Truong Pai hoc Dugc Ha Noi (2007), Bai giang duwoc liéu, tap 1, Nha xuét ban Y hoc.
2. Bo Y t& (2017), Duoc dién Viét Nam V, Nha xuét ban Y hoc.
3.BoY té (2099), Nghién curu phat trié}? bé dir liéu chudn cdq mét sé dwoc l{éu thuong dung phuc vu cong tac kiém tra
giam sat chat luong dwoc liéu va thuoc dong duoc, Vién Kiém nghi¢ém thuoc Trung wong, Ha Noi.
4. BOY té (2006), Nghién cieu tiéu chudn héa dwoc liéu bang sdc ky long cao dp véi ky thudt diém chi van tay, Vién Duge
lieu, Ha Noi.
5. D& Tat Loi (1999), Nhitng cdy thudc va vi thuoc Viét Nam, Nha xuit ban Y hoc.
6. Vién Dugc lidu (2006), Cdy thuoc va déng vit lam thuéc & Viét Nam, Nha xuét ban Khoa hoc va k¥ thuat Ha Noi.
7. Vién Kiém nghiém thube Trung wong (2016), Nhdn biét va xdc dinh dau van tay sdc ky ciia mot s6 dwoc liéu thiong
dung, Nha xuat ban Gido duc Viét Nam.
8. Chinese Pharmacopoeia Commission, Pharmacopoeia of the People’s Republic of China (2015).

9. Hildebert Wagner, Rudolf Bauer, Dieter Melchart, Pei-Gen Xiao, Anton Staudinger, Chromatographic Fingerprint
Analysis of Herbal Medicines: Thin-layer and High Performance Liquid Chromatography of Chinese Drugs vol 3,
Springer (2015).

10. Hong Kong Chinese Materia Standards, Department of Health, The Government of Hong Kong Special Administrative

Region.

SUMMARY

Establish a data include images of powder, TLC, HPLC about Taxillus paraciticus (L.) S.T. Chiu and Taxillus chinensis
(DC.) Danser (Fam. Loranthaceae), this plant mainly parasitizes on the host plant of Morus alba L. The results are useful
to determine and establish complete data about two samples Herba Taxillus paraciticus (L.) S.T. Chiu and Herba Taxillus
chinensis (DC.) Danser.

(Ngay nhan bai: 04/12/2018 ; Ngay phan bi¢n: 15/12/2018 ; Ngay duyét dang: 05/07/2019)
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MUC LUC

e Nghién ciru khoa hoc

- Nghién ctru dinh lugng Deflazacort trong vién nén Miacort 6 mg bang phuong phap HPLC.
MA VAN KIEU, VU THI THU CHUNG, TRAN TH] BICH VAN

- Dinh lugng dong thoi Colecalciferol va Benzyl alcol trong dung dich thudc uéng Vitamin D bang
phuong phap sac ky long hiéu nang cao. . ) ) )
NGUYEN TH] HANG, TRAN THUY HANH

- Xay dung va tham dinh quy trinh HPLC dinh tinh, dinh luong Baicalin trong nguyén li¢u Baicalin
chiét xuat, phan 1ap tir duoc li¢u Hoang cam. ' i ) ‘
BACH THI THAM, LE THI TUYET, TRAN THI THU TRANG

- Nghién ctru sinh kha dung va danh gid tuong duong sinh hoc vién nén Methylprednisolon 16 mg
san xudt tai Viét Nam.

TA MANH HUNG, LE TH] THU HUYEN, TRAN HOANG,

PO QUYNH NGAN, TRINH MANH HUNG, POAN CAO SON

- So sanh mot s6 dic diém cua hai loai TAm gt dugc dung dudi tén ’duqc ~1iéu Tang ky sinh.
BACH THI THAM, VU TRONG KHOA, LE THI TUYET, PO TH] THUY PHUONG,
TRAN TH] THU TRANG, NGUYEN TUAN ANH

e Thong tin khoa hoc - Tin tirc

- Thubc khong dat chit luong da duge BO Y té xtr 1y tir thang 6/2019 dén thang 11/2019.
HA THI MINH CHAU

CONTENTS

Scientific researches

Study on determination of Deflazacort in Miacort 6 mg tablets by HPLC method.
MA VAN KIEU, VU TH] THU CHUNG, TRAN THI BICH VAN

Simultaneous assay of Colecalciferol and Benzyl alcohol in oral solution of Vitamin D3 by High
Performance Liquid Chromatography method.

NGUYEN THI HANG, TRAN THUY HANH

Development and validation of HPLC method for identification and determination of Baicalin in
Baicalin material extracted, isolation from “Hoang Cﬁm — Radix Scutellariae” medicinal herbs.
BACH TH] THAM, LE TH] TUYET, TRAN TH] THU TRANG

Study on bioavailability and assess bioequivalence for Methylprednisolon 16 mg tablets manufactured
in Vietnam.

TA MANH HUNG, LE TH] THU HUYEN, TRAN HOANG,
PO QUYNH NGAN, TRINH MANH HUNG, DOAN CAO SON

Compare some characteristics of two species of Herba Loranthi (Tam giri) used under the name of
“Tang ky sinh — Herba Loranthi gracilifoli” medicinal herbs.

BACH THI THAM, VU TRONG KHOA, LE THI TUYET, DO THI THUY PHUONG,

TRAN THI THU TRANG, NGUYEN TUAN ANH

Technical information — News

Substandard pharmaceuticals recalled from June 2019 to November 2019 on decision of Ministry of Health.
HA THI MINH CHAU
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