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1. Pit van dé

Sorafenib tosylat 1a mot hoat chit duoc su dung dé
diéu tri su phat trién ung thu té bao than (RCC; mdt loai
ung thu bit dau trong than) va ung thu biéu mo té bao
gan (mot loai bénh ung thu gan ma khong thé diéu tri
bing phau thuat) [6]. Hién nay trén thi trudng chi c6
biét dugc gdc NEXAVAR cua hing Bayer Healthcare
chira hoat chét Sorafenib. Thudc nay s& hét quyén bao
hd vao nam 2020, khi d6 nhu cu san xuét thudc generic
c6 chira hoat chit Sorafenib 1a rat cao. Mt khac chua
c6 chuyén luan vé Sorafenib trong cac Duoc dién hién
hanh [1],[2],[3]. Vi vay dé dap img nhu ciu kiém nghiém
nguyén li¢u Sorafenib tosylat, chung t6i xin gidi thi¢u
két qua nghién ctru dinh luong nguyén liéu Sorafenib
tosylat bang phuwong phép sic ky long hiéu ning cao.
2. Thwe nghiém
2.1. Thiét bi, héa chit, chit chuin
2.1.1. Thiét bi, dung cu

Pa duoc hiéu chuan theo quy dinh cta ISO/IEC 17025.

- May HPLC Agilient 1260 v6i detector DAD;

- Can phan tich Mettler Toledo AB 204 c6 d6 chinh
xac 0,1 mg;

- Céac dung cu thuy tinh chinh xac: binh dinh muc,
pipet.
2.1.2. Hba chdt, thuéc thir, chét chudn

- Chuédn Sorafenib tosylat cua hing Maya, Ham
luong: 99,2% (nguyén trang); S6 16: Maya-CR-6413

- Hoa chit: Acetonitril, methanol, trifluoroacetic
acid va nudc loai dung cho HPLC.

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

Nguyén liéu Sorafenib tosylat; ngudn gbc: Hoc vién
ky thuat quan sy; SO 16: 01; Ngay san xuat:12/2016.
2.2.2. Phuong phap nghién cuu
2.2.2.1. Piéu kién sac ky [1],[2],[3]

- Cot: Scharlau C18 (5 pm; 125 x 4,6 mm) hodc
tuong duong;

- Detector: UV budc song 254 nm;

- Téc do dong: 1,0 ml/phut;
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- Pha dong: Acetonitril - methanol - nudc -
trifluoroacetic acid (35 : 38 : 27 : 0,2);

- Thé tich tiém: 20 pl.
2.2.2.2. Phuong phép chuén bi mau [5]

- Dung moi pha mau: Acetonitril - nude (50 : 50)

- Dung dich chuan: Cén chinh xac khoang 25 mg
Sorafenib tosylat chuin vao binh dinh mac 50 ml, hoa
tan va lam vira da bang dung méi pha mau, lic déu.
Hut chinh xac 5,0 ml dung dich trén vao binh dinh muc
50 ml, thém dung mdi pha mau vira du, lac déu, loc qua
mang loc 0,45 um.

- Dung dich thir: Can chinh xac khoang 25 mg ché
phém vao binh dinh mirc 50 ml, hoa tan va lam vira du
bang dung moi pha mau, lic déu. Hat chinh xac 5,0 ml
dung dich thtr gbc vao binh dinh muc 50 ml, thém dung
moi pha mau vira di, lic déu, loc qua mang loc 0,45 um.
3. Két qua va ban luin
3.1. Chon diéu kign sic ky

Sau khi khao sat mot s6 diéu kién nhu: thay déi cot,
tdc do dong, pha dong, ty 1¢ pha dong, chiing t6i da lya
chon duoc diéu kién sic ky nhu da néu o phﬁn 22.2.1,
sdc ky dd thu duoc cta dung dich chudn va thir thé hién
¢ Hinh 2 va Hinh 3.

Trén sic ky d6 chung ta thay, pic Sorafenib tosylat
dugc tach hoan toan va cin ddi, thoi gian luu khoang 3,6
phut (Xem hinh trang bén).

3.2. Thiam dinh phwong phdp [4]
3. 2.1. Tinh dac hiéu

Tiém vao hé thong sic ky lan luot dung méi pha
mau; dung dich chun va dung dich thir. Két qua khao
sat tinh dac hiéu nhu sau.

- Thoi gian luu cia pic chinh trén sac ky d0 cta dung
dich tht twong Gng vai thoi gian luu cua pic Sorafenib
tosylat trén sic ky d6 cta dung dich chuén:

t chuin ~ 3,6 phut
t_thur ~ 3,6 phat

- Pho UV cua pic chinh trén sac d6 cua dung dich thir
gidng v&i phd UV cuia pic Sorafenib tosylat trén sic do
ctia dung dich chuan.



DAL A, Sige254.4 Ref=oll (HOASORAFE)

“

os] ||
43 |
a5 |
2 ‘ f
25
-3 I

o 2 ! i
Hinh 1. Sic ky do méu tring (dung méi pha méu)

DAD1 A, Sig=254,4 Ref=off (HOASORAFE|

250 | f
200 |
150

100

o 2 L] ey

Hinh 3. Sdc ky d6 dung dich thir

- Trén sic ky d6 ctia mau trang 14 dung méi pha mau
khéng xuét hién pic c6 thoi gian luu twong tng véi thoi
gian luu cta Sorafenib tosylat.

Két qua cho thdy phuong phap dat yéu cau vé tinh
dac hiéu.

3.2.2. B¢ thich hop cuia hé théng sdc ky
Bing 1. Két qua khdo sat dg thich hop
ciia hé thong sdc ky

Stt Thoi gian luu Dién tich pic
(phit) (mAU.s)
1 3,607 3296,8
2 3,601 3289,5
3 3,593 32932
4 3,602 32924
5 3,590 3290,6
6 3,601 3292,7
TB 3,599 3292,5
I({oi[)) 0,2% 0,1%
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Hinh 2. Sac ky do dung dich chuan
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Hinh 4. Chong phé UV cua pic chinh trén sdc ky do
dung dich chuan va dung dich thi

Tiém 6 lan dung dich chuén (& phan tinh dic hiéu).
Ghi lai cac sic ky dd va xac dinh gi4 tri thoi gian luu,
dién tich pic. Két qua dugc thé hién ¢ Bang 1.

Két qua khio st cho thdy, RSDy o oo = 0,2%
< 1,0% va RSD . e pie = 01% < 2,0%. Nhur vdy, hé
thong séc ky phu hop dé dinh tinh, dinh lvgng Sorafenib
tosylat trong nguyén liéu.

3.2.3. Bé tuyén tinh

- Khéo sét trén diy cac dung dich chuan trong dung
moi pha mau v6i 5 ndng d6 khac nhau. Cach chuan bi
cac dung dich chuan va két qua dugc thé hién trong
Bang 2 va Hinh 5.

Két qua cho thay véi diéu kién sic ky da lwa chon,
trong khoang ndng d6 da khao sat, co su tuong quan
tuyén tinh chat ché giita nong do Sorafenib tosylat va
dién tich pic dap tng.
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Bing 2. Két qua khao sat khodng tuyén tinh

% so voi Luwong cin chuin . ~ No‘n:g dg Di¢n tf’Ch pic
St dinh lwgng (mg) D¢ pha lodng | Sorafenib tosylat Sorafenib tosylat
(mg/ml) (mAU.s)
1 50 50 x 100/5 0,0252 1688,5
2 80 50 x 50/4 0,0403 2677,8
3 100 25,4 50 x 50/5 0,0504 3292,5
4 120 50 x 50/6 0,0605 4023,8
5 160 50 x 50/8 0,0806 53529
Phwong trinh hdi quy: y = 66222 x + 3,2 ; Hé s6 twong quan r=0,9998 ; % Y =0,1%
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Hinh 5. P6 thi biéu dién moi twrong quan tuyén tinh giita nong do Sorafenib tosylat va dién tich pic

3.2.4. Do chinh xac cua phwong phap
- B0 1ap lai: D6 1ap lai ctia phuong phap duoc danh gia dua trén do 1éch chuén tuong ddi cua 6 miu thir duoc
phén tich riéng biét theo qui trinh phén tich & muc 2.2.2.
- Do chinh xéc trung gian: D chinh xéc trung gian dugc danh gia dua trén do léch chuan tuong ddi cua 12 miu
thir dugc phan tich riéng biét trén hai thiét bj & 2 ngay khac nhau va hai kiém nghiém vién khac nhau. Két qua khao

sat do 1ap lai va d6 chinh xac trung gian duoc thé hién & Bang 3.

Bing 3. Két qua khao sdt do chinh xdc ciia phwong phdp

Kiém nghiém vién 1 Kiém nghigm vién 2
Dién tich pic TB mau chuan: 3292,5 mAU.s Dién tich pic TB mau chuan: 3515,9 mAU.s

Stt | Khéi lwong can miu chuin: 25,4 mg Khéi lwong can miu chuin: 26,1 mg

Khoi lvong Dién tich pic Ham Khoi luong Dién tich pic Ham
mau thir (mg) thir (mAU.s) | luong (%) mau thir (mg) thir (mAU.s) luong (%)
1 25,5 3304,4 99,5 24,4 3280,7 99,3
2 25,4 3261,5 98,6 24,8 3329,5 99,2
3 25,4 3293,6 99,5 25,0 3372,0 99,6
4 25,6 3312,0 99,3 25,3 33732 98,5
5 25,5 3264,8 98,3 25,4 34122 99,2
6 25,6 3311,8 99,3 24,7 33247 99,4
Trung binh =99,1%; n =6; RSD =0,5% Trung binh = 99,2%; n = 6; RSD = 0,4%

Két qua dinh lwong trung binh = 99,1%; n = 12; RSD = 0,5%

Két qua cho thdy phuong phap dat yéu cau vé do chinh xac, do lap lai trong ngdy va khac ngy cua Sorafenib
tosylat 1a 0,5% va 0,5%.
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3.2.5. B¢ dung cua phwong phap

- Chuan bi dung dich chuan: St dung dung dich chuan & muc 3.2.1.

- Chuan bi cdc dung dich thir: Can chinh xac khoang 20, 25, 30 mg Sorafenib tosylat chudn (twong tmg véi cac
n6ng do 80%, 100%, 120% so voi n6ng d6 dinh lugng) vao binh dinh mirec 50 ml, hoa tan va lam vua du béng dung
moi pha mau, l4c déu. Hut chinh xéac 5,0 ml dung dich trén vao binh dinh mirc 50 ml, thém dung moi pha mau vira
du, lac déu, loc qua mang loc 0,45 pm. Mdi mirc nf”)ng d6 1am 03 mau.

Khéi lugng can mau chuén: 25,4 mg; Dién tich pic TB mau chuén: 3292,5 mAU.s.

Két qua khéo sat 46 dung dugc thé hién & Béng 4.

Bing 4. Két qua khao sdt do diing ciia phieong phdp

_ | Lugng chudn Sorafenib Dién tich pic Luwong Sorafenib % Thu
Mau tosylat thém vao (mg) Sorafenib tosylat | tosylat tim lai (mg) hoi Trung binh
(mAU.s)
0,
80% 20,5 2685,7 20,7 101,1 TB = 101.4%
80% 20,4 2684,0 20,7 101,5 RSD = 0.3%
80% 20,3 2676,5 20,6 101,7 SR
0,
100% 25,5 33453 25,8 101,2 TB = 100,8%
100% 25,8 3351,6 25,9 100,2 RSD = 0.5%
100% 25,6 3353,1 25,9 101,0 Bt
0,
120% 30,6 4023,1 31,0 101,4 TB = 101.4%
120% 30,8 4037,3 31,1 101,1 RSD = 0.3%
120% 30,5 40224 31,0 101,7 i

Két qua khao sat cho thiy phuong phap phan tich dat yéu cau vé d6 ding, ty 1& thu hdi cua Sorafenib tosylat tir
100,2% dén 101,7%.
4. Két luan

Xay dung dwoc phuong phap sic ky 1ong pha dao dé dinh luong nguyén lidu Sorafenib tosylat. Phuong phap
st dung c6t RP 18 (125 x 4,6 mm; 5 pm); Téc do dong 1,0 ml/phut; Thé tich tiém 20 ul. Pha dong 1a acetonitril -
methanol - nude - trifluoroacetic acid (35 : 38 : 27 : 0,2); Detector 254 nm. Phuong phap da dugc thim dinh vé tinh
dic hiéu, tinh thich hop cta hé thong sic ky, d6 tuyén tinh, d6 dung, do 1ap lai, do chinh x4c trung gian. Két qua tham
dinh cho thiy phuong phap HPLC d xay dung hoan toan phii hop cho viée dinh lwong nguyén liéu Sorafenib tosylat.

Tai liéu tham khao
1. B Y té (2017), Duoc dién Viét Nam, 1an xuat ban thir nam, NXB Y hoc, Ha Noi.
2. The Bristish pharmacopoeia, 2014.
3. United state pharmacopoeia 38, 2015.
4. ICH Harmonized Tripartite guidelines, Validation of Analytical Procedures: Text and Methodology Q2, 2005, 1-13.
5. Ramesh. J et al (2017), “Optimization of stability indicating RP-HPLC method for the estimation of an anti-cancer
drug Sorafenib tosylate in pure and pharmaceutical dosage form”, Int. J. of Pharmacy and analytical research, Vol 6,
Issue 1, 141-152 .
6. Xin Zhang, Xin-Rong Yang, Xiao-Wu Huang et al (2012), “Sorafenib in treatment of patients with advanced
hepatocellular carcinoma: a systematic review”, Hepatobiliary & Pancreatic Diseases International, Vol 11, Issue 5,
458-466.
SUMMARY

Reversed-phase liquid chromatography method was developed for assay of Sorafenib tosylate. The methods was
carrired by using a column RP18 (125 x 4.6 mm; 5 um), the flow rate of mobile phase is maintained at 1.0 ml per minute,
injection volume: 20 ul. A mixture of Acetonitrile - Methanol - Water - Trifluoroacetic acid (35 : 38 : 27 : 0.2) as mobile
phase. Detector set up at 254 nm. The method was validated in specificity, linear range; accuracy, precision. Validation
results proved that the developed method was suitable for assay of Sorafenib tosylate.

(Ngay nhdn bai: 23/11/2017 ; Ngay phan bién: 30/8/2018 ; Ngay duyét dang: 02/01/2019
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DINH LUGNG NATRI HYALURONAT TRONG THUOC NHO MAT ESKAR
TEARS BANG PHUONG PHAP HPLC VOI DETECTOR DAD

NGUYEN TH] KIEU ANH
Truwong Dai hoc Duwgoc Ha Nji

NGUYENMAI QUYEN, BUI VIET PHUONG,

NGUYEN TH] HONG VINH, TRAN THUY HANH

Vién Kiém nghigm thuéc Trung wong

Tir khéa: HPLC, natri hyaluronat, thuéc nhé mdt, tham dinh phieong phdp phan tich

1. Pit van dé

Natri hyaluronat 1a mét polymer thién nhién. Day
la mét mucopolysaccharid xuét hién mot cach tu nhién
trong khip co thé ngudi, dic biét can thiét cho chat nhon
boi tron & sun, khop, da va mit. Natri hyaluronat lam
6n dinh mang nudc mét va 1am ting thoi gian tan mang
nudc méit. Piéu nay dan dén 1am giam cam giac nong
rat, sg anh sang, dau va cam giac c6 di vat, cai thién
cam giac dé chiu, khoe kho#n cho bénh nhan. Hon nita,
natri hyaluronat cé thé kich thich sy di cu va ting sinh
té bao biéu mo giac mac dan d&én lam lanh nhanh chéng
vét thuong giac mac. Két qua tir nhiéu nghién ciru cho
thdy kha ning natri hyaluronat lam ting ti 1¢ lam lanh,
giam dién tich vét thuong va cai thién ton thwong bé mat
nhin céu [7].

Hién nay, trén thi truong xudt hién ngay cang nhiéu
thubc nhoé mit co chira hoat chit natri hyaluronat. Tuy
nhién, Dugc dién Anh (BP) [3] va Dugc dién Han Qudc
(KP) [2] chi c6 chuyén luan nguyén liéu natri hyaluronat.
Phuong phap dinh lugng trong céc chuyén luén nay la
phuong phap do quang. Duoc dlen Nhat XVII (JP) [4]
da co chuyen ludn thubc nhé mét véi phuong phap dinh
luong bang sic ky 16ng hiéu ning cao (HPLC) sir dung
¢ot nhdi porous polymethacrylate - khong phai 1a cot
phan tich thong dung c6 sin trong cac phong thi nghiém.

Vé6i mong mudn dua ra phuong phap dinh luong
natri hyaluronat dam bao d6 chinh xac, tin cdy, tién hanh
don gian va nhanh choéng, chung t6i gi6i thi¢u phucmg
phéap dinh lugng natri hyaluronat trong san pham thudc
nhé mit Eskar tears bang HPLC pha dao (st dung cot
RP18). Viéc tham dinh dugc thuc hién dtng theo hudng
dan ctia ICH ddi voi phép thir dinh lugng.

2. Thyc nghiém
2.1. Thiét bi, dung cu, dung méi, héa chit, chét chudn
2.1.1. Thiét bi, dung cu

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

- May sic ky 1ong hiéu ning cao Shimadzu LC- 20A
v0i detector DAD;

- Cot phan tich sic ky Phenomenex Luna CI8
(250 x 4,6 mm; 5 um);

Tap chi KIEM NGHIEM THUOC - S6 4.2018; Tap 16.(62)

- Can phan tich Mettler Toledo MS 105 d6 chinh xac
0,01 mg;

- B6 loc dung cho séc ky voi mang loc 0,45 pm;

- Céac dung cu thuy tinh chinh xéc loai A.
2.1.2. Chat chudn

- Natri hyaluronat RS: Ngudn gdc: Eur.Ph; S§16: 2 ;
Ham lugng: 100,0% (nguyén trang).
2.1.3. Héa chdt thuéc thir

- Natri perclorat loai PA (Merck); Nude RO.
2.2. Déi twong, ni dung vi phwong phdp nghién ciru

2.2.1. Béi tugng nghién ciru:

- Thubc nhd mit Eskar tears: Lo SX: 280417,
HD: 28/04/2019, do Cong ty C phan Dugc khoa nghién
ctru phat trién san pham véi cong thuc bao ché cua
5 ml dung dich ché pham nhu sau: Duwgc chat: Natri
hyaluronat (5,0 mg); Td dwoc: €-amino caproic acid,
dinatri edetat, acid boric, natri borat, benzalkonium
clorid, natri clorid, kali clorid, glycerin, HCl hodc NaOH
(dé chinh pH vé 6,0 - 8,0), nudc tinh khiét vira du.

- MAu placebo: Dung dich c6 thanh phan giéng cong
thirc bao ché nhung khong c6 natri hyaluronat.

2.2.2. Ngi dung

- Xy dung va thim dinh quy trinh dinh luong natri
hyaluronat bang ky thuat HPLC.

- Ung dung dé dinh luong natri hyaluronat trong
thudc nho mit Eskar tear do cong ty CP Dugc khoa
nghién ctru va xdy dyung cong thirc bao ché.

2.2.3. Phuong phap nghién ciru

- Dua trén céc tai li¢u tham khao, tién hanh khao sat
cac diéu kién sic ky dé Iya chon diéu kién séc ky tdi wu.

- Xay dung quy trinh xir Iy mau dva trén dic tinh ctia
chit phan tich va tinh chat ctia dang bao ché.

- Str dung ph?m mém Microsoft Excel dé xir ly két
qué tham dinh.

3. Két qua va ban luan

3.1. Xdy dung quy trinh dinh lwgng natri hyaluronat
bang HPLC

Tién hanh khao sat vé thanh phin, ty 16 pha dong, cot
sac ky, budc song phat hién, tc do dong, ndng do mau
thir, thé tich tiém, ching t6i xay dung duoc quy trinh
phéan tich nhu sau:



3.1.1. Diéu ki¢n HPLC
- Pha dong: Dung dich natri perclorat 0,05 mol/l;
Cot: Phenomenex Luna C18 (250 x 4,6 mm; 5 um);
- Detector: 215 nm;
- Tbc d6 dong: 0,8 ml/phiit;
- Thé tich tiém: 20 pl.
3.1.2. Phuong phdp xir Iy mau

- Dung dich chudn: Dung dich natri hyaluronat chuén
pha trong pha dong c6 ndng d6 khoang 0,2 mg/ml.

- Dung dich thie: Hit chinh xac 5,0 ml ché pham
pha lodng thanh 25 ml bang pha dong, lic déu. Loc qua
mang loc 0,45 wm va tién hanh tiém vao hé théng HPLC.
3.2. Tham dinh phwong phdp
3.2.1. Tinh dac hiéu

- Dung dich mau placebo: Hut chinh xac 5,0 ml mau
placebo, pha lodng thanh 25 ml bang pha dong, lic déu.
Loc qua mang lgc 0,45 um.

- Dung dich chudn: Can chinh xac 40,07 mg chét
chuan natri hyaluronat hoa tan trong pha dong va thém

pha dong vira du 50 ml. Hut chinh xéac 5,0 ml dung dich
nay vao binh dinh muc 20 ml, pha lodng bang pha dong
dén vach, lic déu. Loc qua mang loc 0,45 pm.

- Dung dich thir: Hat chinh xac 5,0 ml ché pham
pha lodng thanh 25 ml bang pha dong, lic déu. Loc qua
mang loc 0,45 um.

Tiém cac dung dich mau placebo, dung dich chuén,
dung dich thtr vao hé théng séic ky. Két qua cho thay:

+ Thoi gian luu cua pic natri hyaluronat trén séc ky
dd cua dung dich chuin va dung dich thir gidéng nhau:
déu bang ~ 2,2 phiit.

+ Do tinh khiét cta pic natri hyaluronat trong sic
ky dd cta dung dich chudn va thir déu bang 0,999999
(khoang 100%).

+ Phd UV cua pic natri hyaluronat trén sic ky d6 cua
dung dich thtr va dung dich chuan gidng nhau.

+ Dung dich placebo khong xudt hién pic nao tai
thoi gian luu tuong ing vaéi thoi gian luu cla pic natri
hyaluronat nén khong 4nh hudng toi phép thu.

Nhu vy phuong phap 1a dic hiéu dé dinh luong
natri hyaluronat.
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Hinh 3. Sic ky do ciia dung dich thir

3.2.2. Tinh thich hop ciia hé thong sdc ky

- Tiém lap lai 6 lan dung dich chuén & muc 3.2.1. Ghi lai cac gia tri vé thoi gian luu, dién tich pic. Két qua khao

sat tinh thich hop ctia hé thdng sic ky thé hién & Bang 1.
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Bing 1. Két qua khao sat tinh thich hop cia hé thong sdc ky

st Thoi gian luu cia natri hyaluronat Dién tich pic o
(phuy) natri hyaluronat (mAU.s) H¢ sé dudi
1 2,159 227812 1,456
2 2,154 227680 1,454
3 2,156 228131 1,459
4 2,159 228316 1,460
5 2,157 228269 1,454
6 2,153 228511 1,456
TB 2,160 228119,83
RSD 0,12% < 1,0% 0,14% <2,0%

Gié tri RSD cuia thoi gian luu va dién tich pic natri hyaluronat déu < 1,0%.
Céc s6 lidu thu duoc cho thiy hé thong sic ky trén phu hgp cho viéc phén tich dinh tinh va dinh lwong natri
hyaluronat.

3.2.3. Bé tuyén tinh

- Dung dich chuan gdc: Hoa tan 40,07 mg chuan natri hyaluronat trong vira dit 50 ml pha dong.

- Chuan bi ddy dung dich chuin: Lan luot hat chinh xac 2,0 ml; 4,0 ml; 5,0 ml; 6,0 ml va 8,0 ml dung dich chuan
géc (twong rng 40%, 80%, 100%, 120% va 160% cuia néng d6 dinh lugng) vao cac binh dinh mirc 20 ml riéng biét,
thém pha dong vira du, lic déu. Loc qua mang loc 0,45 um. Tién hanh sic ky cac dung dich chuan. Két qua dugc
ghi lai trong Bang 2.

Bing 2. Két qua khao sdt khodng tuyén tinh ciia phwong phdp

Néng dj natri
STT hyaluronat Dién tich pic natri ADOOOD
(C,/H,,NNaO,), hyaluronat (mAU.s) 350000 - y=11350%+ 91032
(ng/ml) 300000 - LQV
1 80,1 91458 250000
2 160,3 183337 200000 /
3 200,4 229145 150000 - /
4 240,4 272921 100000
5 320,6 364917 20000
Phuong y=1135,2 x +910,2 ; r = 1,000 "0 50 100 150 200 250 300 350 400
trinh hoi qui

Véi diéu kién sic ky di Iua chon, trong khoang ndng d6 di khao sat, co su twong quan tuyén tinh chit ché giita
ndng do natri hyaluronat v6i dién tich pic dép tng.
3.2.4. b6 dung

- Chuan bi cac dung dich khao sat: Can chinh xac khoang 16 mg; 20 mg va 24 mg natri hyaluronat (twong ting
v6i mau ty tao chira 80, 100 va 120% lugng natri hyaluronat so véi ham lwong ghi trén nhan) vao cac binh dinh mirc
20 ml, hoa tan va pha lodng bang mau placebo t6i vira di 20 ml. Hat chinh xac 5,0 ml dung dich nay vao binh dinh
mirc 25 ml, pha loding dén vira du bang pha dong. Mdi mirc ndng d6 1am 03 mau.

- Tién hanh séc ky cac dung dich khao sat. Str dung dung dich chuin & phan 3.2.2. Tinh thich hop cta hé théng
sdc ky dé tinh ty 16 thu hdi cua cac mau. Két qua thé hién ¢ Bang 3.
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Bing 3. Két qua khao sat dg diing ciia phwong phdp

Stt | Lwong thém | Luong cdn natri Dién tich pic Luwong natri hyaluronat | % Thu | % Thu hoi TB
vao so voi hyaluronﬁlt cho | natri hyaluronat | (C, H, NNaO,), tim hoi & méi mire ndng
nhan vao cdc mdu (mg) (mAU.s) lai (mg) d6 khao sit
0,
1 80% 16,01 181725 15,96 99,69 TB = 100,04%
2 80% 15,99 182720 16,05 100,38 RSD = 0.35%
3 80% 16,05 182906 16,06 100,06 R
0
4 100% 19,93 227642 19,99 100,30 TB = 100,20%
5 100% 19,94 227455 19,98 100,20 RSD = 0.10%
6 100% 20,03 228305 20,05 100,10 e
7 1209 23,84 272846 23,96 100,50
o . ’ . TB =100,38%
8 120% 23,92 272832 23,96 100,17
RSD =0,18%
9 120% 23,78 272023 23,89 100,46

% Thu hdi tir 99,69% dén 100,50%: nim trong khoang [98,0% - 102,0%]

Tir két qua thu dugc trong Bang 3 cho thiy qui trinh thir dat yéu cau vé d dung.

3.2.5. Do chinh xac

3.2.5.1. b lap lai

Khao sat trén thuéc nhé mat Eskar tears véi cac dicu kién sic ky va cach xtr Iy mau nhu & muc 3.1.1 va 3.1.2

1ap lai thi nghiém 6 lan, két qua duoc trinh bay trong Bang 4.

Két qua cho thay phuong phéap c6 do lap lai tot (RSD = 0,12%) c6 thé ap dung dé dinh lwong natri hyaluronat

trong cac mau thanh pham.

3.2.5.2. B§ chinh x4ac trung gian

Kiém nghiém vién 1: Lay két qua & muc 3.2.5.1 D¢ lap lai. Kiém nghiém vién 2 tién hanh thuc nghiém Do lap

lai nhu kiém nghiém vién 1, trén cung thiét bi nhung khéac ngay. Két qua duoc trinh bay trong Bang 4.

Bing 4. Két qua khao st dg chinh xdc trung gian ciia phwong phap

St

Kiém nghiém vién 1

Két qua phan 3.2.5.1. (Két qua do ldp lai)
Luong can chuan: 40,07 mg
Dién tich pic trung binh cia chuan (n = 6)

=228119,83 mAU.s

Kiém nghiém vién 2

Luong can chuan: 40,43 mg
Dién tich pic trung binh ciia chuan (n = 6)
=232101,17 mAU.s

Dién tich pic HL (%) so voi lwong Dién tich pic HL (%) so voi luwong
(mAU.s) ghi trén nhan (mAU.s) ghi trén nhan
1 230047 101,02 229305 105,11
2 229747 100,89 230491 106,07
3 229953 100,98 230742 106,60
4 230447 101,20 230574 106,34
5 229705 100,87 230545 106,87
6 229849 100,93 229768 106,39

TB =100,98%; n = 6; RSD = 0,12%

TB =100,26%; n = 6; RSD = 0,25%

Trung binh =100,62%; n = 12; RSD = 0,42%

Tir két qua thu dugc trong Bang 4 cho thiy d6 chinh xéc trung gian dat yéu cau véi RSD = 0,42%, n = 12.
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4. Két luan

Quy trinh dinh lugng natri hyaluronat trong thudc nho mit Eskar tears bang phuwong phép sic ky long pha dao
da dugc thiét 1ap. Phuong phap phan tich st dung cot Phenomenex Luna C18 (250 x 4,6 mm; 5 um) voi pha dong
14 dung dich natri perclorat 0,05 mol/l, toc dg dong 0,8 ml/phut, thé tich tiém 20 ul; detector DAD ¢ bude song
215 nm. Quy trinh phén tich dwgc tham dinh vé tinh déc hi¢u, d¢ thich hop cua hé thong, do tuyen tinh, khodng xac
dinh, d6 dung, d0 lap lai va do chinh x4c trung gian. Ket qua tham dinh cho thay quy trinh dugc xay dung hoan toan
phu horp cho viéc dinh lugng natri hyaluronat trong thudc nho mit Eskar tears va c6 thé ap dung dinh lwong chat nay
trong cac ché pham thudc nhé mat, mii, tai ... c6 chira natri hyaluronat.

Tai liéu tham khao
1. BO Y té (2017), Duoc dién Viét Nam, Lan xuét ban thir nim, NXB Y hoc, Ha Noi.
2. Duoe dién Han Quéc X (KP X), 2012.
3. Duge dién Anh (BP), 2016.
4. Duwoe dién Nhdt Ban 17 (JP 17), 2016.
5. Duoc dién My 39 (USP 39), 2016.
6. Validation of analytical procedure text and Methodology - ICH Q2 (R1), 2005.

7. Thong tin vé thudc tai: https:/www.mims.com/vietnam/drug/info.
SUMMARY

A reversed-phase liquid chromatography method was developed assay for sodium hyaluronate in Eskar tears
ophthalmic solution. The method was carried by using a Phenomenex Luna CI18 (250 x 4.6 mm; 5 um) column and
sodium perchlorate 0.05 mol/l as mobile phase. The flow rate of mobile phase is maintained at 0.8 ml per minute, injection
volume 20 pl, analyte was detected by a DAD detector set at 215 nm. The method was validated in specificity, linearity,
range; accuracy and precision. Validation results proved that the developed method was suitable for assay for sodium
hyaluronate in Eskar tears ophthalmic solution.

(Ngay nhan bai: 17/11/2017 ; Ngay phdn bién: 05/9/2018 ; Ngay duyét dang: 24/09/2018)

DINH LUGNG PONG THOI BON THANH PHAN: PARACETAMOL,
GUAIFENESIN, NATRI BENZOAT VA OXOMEMAZIN TRONG VIEN NANG
BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO

LE TH] HUE, NGUYEN TH] HONG YEN,
NGUYEN HONG HANH, TRAN TH] HONG ANH

Vién Kiém nghiém thuéc Trung wong
Tir khoa: Dinh luong déng thoi, HPLC, paracetamol, guaifenesin, natri benzoat, oxomemazin

1. Pit van dé

Trén thi truong hién nay c6 rat nhiéu loai thudc ho
két hop nhiéu thanh phan. Trong s6 d6 ¢6 ché phim chira
bbn thanh phan paracetamol, guaifenesin, natri benzoat
va oxomemazin do mot sd cong ty san xuit dudi dang
vién nang, diéu tri duoc déng thoi cac triéu ching: sot,
dau dau, dau hong, tang tiét dich...[2]. Tuy nhién trong
cac duogc dién nhu USP, BP, DDVN V... chung t61 chua
théy c6 phuong phép dinh lugng déng thoi ca bon hoat

nang kiém tra chat luong thudc, rat ngan thoi gian va tiét
kiém chi phi kiém nghiém, trong pham vi bai viét nay
chiing t6i xin gi6i thiéu phuong phap dinh lugng ddng
thoi bbén thanh phan paracetamol, guaifenesin, natri
benzoat va oxomemazin trong vién nang béng phuong
phép sic ky long hi¢u ning cao.

2. Thyc nghiém

2.1. Thiét bi, dung cu, héa chit, chit chuin va doi
twong nghién ciru

chét nay trong bét ky dang bao ché nao [1],[51,[6]. Trong
tiéu chuan ctia cac nha san xuét phai sir dung hai hoic ba
hé sic ky dé dinh luong bon thanh phan trén. Dé dap tmg
nhu cau kiém tra chat luong va gép phan nang cao kha

2.1.1. Thiét bi, dung cu

D3 dugc hiéu chuin theo quy dinh ciia ISO/IEC
17025 va GLP.

- May sic ky 1ong Shimadzu LC 20A véi detector UV;
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- Cot phan tich: Germini RP18 (250 x 4,6 mm;
5 um);

- Can phan tich: Mettler Toledo AG245;

- May lic siéu am.

- B6 loc dung cho sdc ky, cac dung cu thuy tinh
chinh xac class A.

2.1.2. Hoa chét, chat chudn

- Methanol (HPLC): Merck

- Nudc RO: Vién KNTTW

- Acid acetic bang (PA): Scharlau

- Chat chuan oxomemazin hydroclorid cta Vién
Kiém nghiém thuéc TP. HCM. Lé: QT 074050815;
Ham lugng: 99,78% (nguyén trang).

- Chéat chuén paracetamol cua Vién Kiém nghiém
thudc Trung wong, Lo: 020801; Ham lugng: 99,90%
(khan); Am: 0,06%.

- Chét chuan guaifenesin ciia Vién Kiém nghiém
thuéc Trung wong, L6: WS 0212181.02; Ham lugng:
99,81% (nguyén trang).

- Chét chuin Natri benzoat cta Sigma — aldrich, Lo:
LRAA9041; Ham lugng: 99,8% (nguyén trang).

2.1.3. Boi tugng nghién ciru

- Vién nang: Nadytopxil do Céng ty C6 phan Duoc
pham 2 — 9 TP. H6 Chi Minh san xuit. Cong thic bao
ché cho 1 vién nang nhu sau:

Oxomemazin | Mot phay sau lam 1,65 mg
hydroclorid miligam
(twong duong
oxomemazin)
Paracetamol Ba muoi ba phay 33,33 mg
ba ba miligam
Guaifenesin Ba muoi ba phay 33,33 mg
ba ba miligam
Natri benzoat Ba muoi ba phay 33,33 mg
ba ba miligam
Ta dugc Vua du 1 vién (233 mg)

- Mau placebo: La 16 miu gia duoc dugc chuan bi
nhu mét 16 mau thir nhung khong ¢6 bdn thanh phan
paracetamol, guaifenesin, natri benzoat va oxomemazin.

- MAu placebo A: La méu gia dwoc duoc chuin
bi nhu mot 16 miu thir nhung khéng c6 thanh phan
oxomemazin.

- Miu placebo B: La méu gia dwoc duoc chuén
bi nhu mot 16 mau thir nhung khong ¢6 3 thanh phan
paracetamol, guaifenesin, natri benzoat.

2.2. Phuwong phdp nghién ciru
2.2.1. Piéu kién sdc ky

- Cot Germini C18 (250 x 4,6 mm; 5 pm).

- Pha dong: Methanol — dung dich acid acetic 5%
(55:45)

- Téc d6 dong: 1,0 ml/phit

- Detector UV: 272 nm

- Thé tich tiém mau: 10 pl -

- Dung mdi pha mau: Nudc - Methanol (45 : 55)
2.2.2. Phwong phdp xit Iy mdu

- Dung dich chudn goc oxomemazin: Can chinh xac
khoang 45,75 mg oxomemazin hydroclorid vao binh
dinh mtrc 100 ml, Fhém khoang 70 ml dung méi p}~1a
mau, lac ,siéu am de h(‘)‘a tan, thém dung mdi pha mau
vira da dén vach, tron déu. Loc qua mang loc 0,45 pum.

- Chudn ’b_i dung dich chuédn hon hop: Can chinh
xac cac chat chuan khoang 33,33 mg paracetamol;
33,33 mg guaifenesin va 33,33 mg natri benzoat vao binh
dlnh muc 100om1, thém khoang 70 ml dung moéi pha mau,
lac §iéu f?lm dé hoa tan, thém chinh xac 4,0 ml (~1ung dich
cl}uén goc oxorqemazin, thém dung mo6i pha mau vura du
dén vach, tron déu. Loc qua mang loc 0,45 pm.

- Dung dich thir: Can va xac dinh khi lugng trung
binh cua 20 vién nang, nghién min va tron déu. Can
chinh xac mét lugng bot thude twong Gmg véi khoang
33,33 mg paracetamol vao binh dinh mtrc 100 ml, thém
khoang 70 ml dung mdi pha mau, lac siéu 4m dé hoa tan,
thém dung méi pha mau vira du dén vach, tron déu. Loc
qua mang loc 0,45 um.

- Dung dich placebo: Can chinh xac mot lwong
bot miu placebo tuong tng 1 vién vao binh dinh mirc
100 ml, thém khoang 70 ml dung méi pha mAu, lic siéu
am dé hoa tan, thém dung moi pha mau vira du dén vach,
tron déu. Loc qua mang loc 0,45 um.

Kiém tra tinh thich hop ctia hé thong sic ky: Tién hanh
sdc ky v6i dung dich chuan hdn hop, thi tu rira giai ciia
4 pic 1an luot 12 oxomemazin, paracetamol, guaifenesin,
natri benzoat; hé s6 dbi xung cia ca 4 pic khong dugc
16n hon 2,0; Hé sd phan giai giita paracetamol va
guaifenesin khong nho hon 2,0 va do 1éch chuan twong
dbi cua cac dién tich pic dap tng tir 6 lan tiém lap lai
dung dich chuan hdn hop khong qua 2,0%.

Tiém lan luot 10 pl dung dich placebo, dung dich
chuén hdn hop va dung dich thir vao hé thong séc ky.
Ghi lai séc ky d6 va dap ung cua pic chinh trong dung
dich chuan hdn hop va dung dich thr.
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3. Két qua va ban luin
3.1. Lwa chon diéu ki¢n sic ky

Trén co s& tham khao mot s6 tai liéu [1],[6] va cac
trang thiét bi c6 san, chung t6i da tién hanh khao sat thanh
phan pha ddng, cot, gradient dung moi, toc do dong,...
chung t6i da Iya chon dugce diéu kién sac ky nhu da néu
o phan 2.2.1, sac ky do thu dugc cia dung dich chuan
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Hinh 1. Sic ky d6 ciia dung dich chudn hon hop

3.2. Danh gia phwong phap [3],[4]
3.2.1. Khao sat tinh dac hiéu

Tiém lan lugt cac mau: Dung mdi pha mau, dung
dich placebo, dung dich chuén oxomemazin, dung dich
chudn paracetamol, dung dich chuin guaifenesin va
dung dich chuan natri benzoat vao hé théng sic ky. Trén
sdc ky do thu dugce tir chuong trinh sic ky, dung moi pha
mau khong c6 pic dap ung, dung dich placebo khong
c6 pic dap tng va khong cé pic nao co6 thoi gian luu
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Hinh 5. Sic ky do ciia dung dich chudn paracetamol

hdn hop va dung dich thir thé hién & Hinh 1 va Hinh 2.
Thir tw rira giai cia 4 pic trén dwoc xac dinh bang cach
tiém dung dich chuén don cua timg chat (véi nong do
tuong ung nhu trong dung dich chuin hdn hop), lan
lugt 1a oxomemazin, paracetamol, guaifenesin va natri
benzoat; cac pic tach rd rang, pic d6i ximg va gon. Nhur
vay viéc lya chon céac diéu kién sic ky 1a phi hop.
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Hinh 2. Sic ky do cia dung dich thir

tuong tng vdi cac pic oxomemazin hydroclorid (khoang
2,2 phut), paracetamol (khoang 3,3 phut), guaifenesin
(khoang 4,4 phut), natri benzoat (khoang 6,3 phut) (Hinh
3). Quét phd hép thy tir ngoai kha kién cua dung dich
chuén va dung dich thir voi detector PDA cho thay quang
pho hép thy tir ngoai kha kién cuia cac hoat chat thu dugc
tir dung dich thir phtt hop v6i quang phd hép thu tir ngoai
kha kién cua pic chinh thu dugc tir cac dung dich chuan
tuong tng, hé sb tring phé gitra chudn va thir déu x4p xi
1,0 (Hinh 8, 9, 10 va Hinh 11).

] 3 b

Hinh 4. Sic ky do cia dung dich chudn
oxomemazin hydroclorid
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Hinh 6. Sdc ky do cia dung dich chudn guaifenesin
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Hinh 7. Sic ky do ciia dung dich chudn natri benzoat
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Hinh 8. Hinh anh chéng phé UV-VIS ciia pic
oxomemazin hydroclorid

Hinh 10. Hinh anh chong phé UV-VIS ciia pic guaifenesin

Véi cac didu kién sic ky nhu trén va tir cac két qua
thu duoc da chung to phuong phap 1a dic hiéu dé phan
tich dinh tinh va dinh lugng cac hoat chit oxomemazin
hydroclorid, paracetamol, guaifenesin va natri benzoat
trong ché phim Nadytopxil.

3.2.2. Tinh thich hop ciia hé thong sdc ky
Tinh thich hop cua hé théng sic ky dugc xac dinh
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Hinh 9. Hinh anh chéng phé UV-VIS cia pic paracetamol
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Hinh 11. Hinh anh chong phé UV-VIS cuia pic natri benzoat

béang cach tién hanh tiém 13p lai 6 1an dung dich chuan
hén hop c¢6 ndng d6 oxomemazin khoang 0,0165 mg/ml
va nong do clia paracetamol, guaifenesin va natri benzoat
khoang 0,3333 mg/ml. Ghi lai cac gia trj vé thoi gian
luu, dién tich pic, d§ can xtng pic (T) va d6 phan giai
gitia 4 pic (R).

Két qua khao sat tinh thich hop ctia hé thong séc ky
duogc trinh bay ¢ Bang 1.
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Bing 1. Khdo sdt tinh thich hop ciia hé thong sdc ky

Oxomemazin Paracetamol Guaifenesin Natri benzoat
hydroclorid
STT Thoi Dién tich Thoi Dién tich Thoi Dién tich Thoi Dién tich
gian pic gian pic gian pic gian pic
lwu (phut) | (mAU.s) | lwu (phut) | (mAU.s) | lwu (phut) | (mAU.s) | lwu (phit) (mAU.s)
1 2,246 322475 3,292 3796115 4,393 2139883 6,257 1168912
2 2,248 321914 3,294 3795760 4,394 2137278 6,255 1167383
3 2,242 322376 3,291 3802398 4,396 2140087 6,257 1168327
4 2,238 322605 3,292 3801456 4,391 2139485 6,259 1168102
5 2,246 322669 3,301 3802063 4,392 2139518 6,253 1168713
6 2,247 322245 3,297 3801406 4,390 2140719 6,252 1168904
TB 2,245 322380,7 3,295 3799866,3 4,393 2139495,0 6,256 1168390,2
RSD% 0,17 0,08 0,12 0,07 0,05 0,05 0,04 0,05
T 1,6 1,4 1,4 14
R 3,6 4,0 6’5
(so voi oxomemazin.HCI) |  (so voi paracetamol ) (so voi guaifenesin)

Céc s6 liéu thu duge cho thdy hé thong sic ky trén phit hop cho viée phén tich dinh tinh, dinh lugng ddng thoi
oxomemazin hydroclorid, paracetamol, guaifenesin va natri benzoat trong ché phim (RSD < 2,0%, hé s bat ddi
T < 2,0; hé s6 phan giai R > 2,0).

3.2.3. Khdo sat khodng tuyén tinh
3.2.3.1. Khao sat khoang tuyén tinh ctia oxomemazin hydroclorid

Khao sat trén 5 dung dich chudn don oxomemazin hydroclorid voi 5 ndng d6 khac nhau, két qua ghi duoc trong
Bang 2 va Hinh 12.
Bing 2. Két qua khao sdt tinh tuyén tinh ciia oxomemazin hydroclorid

Dung dich Néng dp Dién tich pic PO TUYEN TINH OXOMEMAZIN
(mcg/ml) (mAU.s) —

= 00000

1 8,9004 161628 ‘E y = 18283x-989

2 14,2406 259419 E 400000 - V= i;"ﬂ_/"
=

3 17,8008 324407 2. 200000 e
-

4 21,3609 389918 = 0 . : :

5 26,7011 486956 & 000 10000 20000 30.000
a8

Phuong trinh hdi quy: y = 18283 x — 989 Néng 35 oxomemazin (mcg/ml)

Hé s6 twong quan tuyén tinh: r = 1,000 -

Hinh 12. D6 thi khdo sdt tinh tuyén tinh cia
oxomemazin hydroclorid

Véi diéu kién sac ky da chon, trong khoang ndng do d khao sat, c6 sy tuong quan tuyén tinh chit ché giita nong
d6 oxomemazin hydroclorid va dién tich pic dap tng.
3.2.3.2. Khao sat do tuyén tinh ctia paracetamol, guaifenesin, natri benzoat.

Khao sét trén 5 dung dich chuan hdn hgp gdm paracetamol, guaifenensin va natri benzoat véi 5 nong do khac
nhau, két qua dugc ghi trong Bang 3 va Hinh 13.
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Bing 3. Két qua khao st dg tuyén tinh ciia paracetamol, guaifenesin va natri benzoat

Paracetamol Guaifenesin Natri benzoat
STT No”ﬁg do Dién tich pic Néng do Dién tich pic N(ﬁng do Dién tich pic
(mg/ml) (mAU.s) (mg/ml) (mAU.s) (mg/ml) (mAU.s)
1 0,1649 1959945 0,1802 1065816 0,1602 581183
2 0,2638 3137447 0,2883 1707250 0,2563 933634
3 0,3298 3904875 0,3603 2131056 0,3204 1166543
4 0,3957 4661208 0,4324 2553714 0,3844 1399500
5 0,4947 5771030 0,5405 3176594 0,4805 1745808
Phwong trinh hdi quy: Phwong trinh hoi quy: Phwong trinh hdi quy:
y=11555264 x+ 76206 y=15860560 x + 15092 y=3636141x + 460
r=1,000 r=1,000 r=1,000
BO TUYEN TiNH # Guaileneasin
TO00000 B Matribenzoat
; GOOO000 i lliﬁssjsj_l_‘ﬁ iy A Paracetarmol
'E. = SEGOSED ax
= 2000000 /A/‘ f,,-# it
& 2000000 - t/f_..»"'— B y=3636141w+ 460
1000000 - d_-__,.—--’ B* = 1.000
-
o -
a 0.2 0.4 0.6
NEng 45 (mg/mil)

Hinh 13. Do thi khdo sat d tuyén tinh ciia paracetamol, guaifenesin va natri benzoat
Nhdn xét: Véi diéu kién sic ky di chon, trong khoang ndng d6 da khao sat, cac chit (paracetamol, guaifenesin
va natribenzoat) c6 sy twong quan tuyén tinh chit ché giita nong d6 va dién tich pic dap tng.
3.2.4. Khao sat do chinh xac
3.2.4.1. Khao sat d¢ lap lai
Khao sat trén vién nang Nadytopxil véi cac diéu kién sic ky va cach xir Iy miu nhu & muyc 2.2.1 va 2.2.2, lip
lai thi nghiém 6 lan, két qua dugc trinh bay trong Bang 4.
Bing 4. Két qua khao st dg Idp lai ciia phwong phdp

Oxomemazin Paracetamol Guaifenesin Natri benzoat
Miu thir Lugng Dién Ham Dién Ham Dién tich Ham Dién tich Ham
cin (g) tich pic luong tich pic lwong pic luwong pic luong
(mAU.s) (%) (mAU.s) (%) (mAU.s) (%) (mAU.s) (%)
1 0,2435 352100 101,06 1967088 92,82 1967088 | 92,82 | 1263369 99,29
2 0,2449 349868 99,85 1956587 91,80 1956587 | 91,80 | 1258409 98,33
3 0,2458 354038 100,67 1974292 92,29 1974292 | 92,29 | 1267540 98,68
4 0,2477 352420 99,44 1965080 91,16 1965080 | 91,16 | 1265485 97,77
5 0,2496 362199 101,42 1958836 90,17 1958836 | 90,17 | 1316534 | 100,94
6 0,2487 362672 101,92 1961416 90,62 1961416 | 90,62 | 1317414 | 101,37
TB (%) 100,73 91,48 91,48 99,40
RSD (%) 0,94 1,11 1,11 1,46
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Nhdn xét: Véi diéu kién sic ky di chon, phuong phap c6 do lap lai tot (RSD < 2,0% ), ¢6 thé ap dung dé dinh
luong cac mau thanh pham.
3.2.4.2. Khao sat d§ chinh xac trung gian

Xac dinh d6 chinh x4c trung gian bang cach x4c dinh ham lugng cac hoat chit trong cic mau thir boi kiém nghiém
vién khac, tién hanh thir nghiém véi didu kién thyc nghiém tai thoi diém khac nhau véi cac didu kién sic ky va cach
xtr Iy mau nhu & muyc 2.2.1 va 2.2.2, lap lai thi nghiém 6 lan. Két qua cua kiém nghiém vién 2 va Kkét qua xac dinh

d6 chinh x4c trung gian cta 2 kiém nghiém vién dugc thé hién trong Bang 5.

Bing 5. Két qua khao sat dg chinh xdc trung gian ciia phwong phdp.

Oxomemazin Paracetamol Guaifenesin Natri benzoat
Stt L“;i';g(gd“ Diéntich | . | Diéntich | Ham | Diéntich | Ham | Diéntich | Ham
pic lwong (%) pic lugng pic lug_mg pic lu(?ng
(mAU.s) (mAU.s) (%) (mAU.s) (%) (mAU.s) (%)
1 0,2515 332575 101,98 3530129 92,24 1910315 93,96 1216162 99,69
2 0,2517 332143 101,77 3528339 92,12 1906973 93,72 1214487 99,48
3 0,2511 331275 101,74 3508277 91,81 1902482 93,73 1212360 99,54
4 0,2514 330683 101,44 3507768 91,69 1907747 93,87 1212014 99,39
5 0,2516 338292 103,69 3538314 92,42 1882926 92,58 1252044 | 102,60
6 0,2570 337920 101,40 3541909 90,57 1885019 90,73 1254471 100,63
Trung binh 102,00%; n = 6; 91,81%; n = 6; 93,10%; n = 6; 100,22%; n = 6;
RSD = 0,84% RSD =0,72% RSD =1,36% RSD =1,24%
2 KNV (n=12) RSD =1,07% RSD =0,70% RSD =1,50% RSD =1,36%

V6i didu kién sic ky da chon, phuong phap c6 d6 chinh xéac trung gian tot, RSD véi 12 méu thtr cta 2 kiém
nghiém vién déu nho hon 2,0%; co thé ap dung dé dinh lugng cic mau thanh pham.
3.2.5. Khao sat do dung
3.2.5.1. B¢ ding cua phuong phap (dbi v6i oxomemazin)

Do diing duoc xac dinh bang phuong phap thém chuan vao nén miu placebo A. Tién hanh pha dung dich chuin
gbc oxomemazin trong dung moi pha miu c6 ndng do 0,448 mg/ml. Lay chinh xac 2,0 ml; 4,0 ml va 6,0 ml dung
dich gdc oxomemazin (twong tmg véi 50%, 100% va 150% lugng oxomemazin ghi trén nhan) vao binh dinh muc
100 ml d4 c¢6 chtra sdn khoang 231 mg mau placebo A, thém 70 ml dung méi pha mau, siéu am 10 phat dé hoa tan,
pha lodng dén vira da 100,0 ml véi cling dung méi.

Tién hanh séc ky theo diéu kién da ghi & muc 2.2.1 va tinh lugng hoat chét thu hoi. Két qua dugc biéu thi & Béang 6.
3.2.5.2. Do diing ciia phuong phap (dbi voi paracetamol, guaifenesin va natri benzoat)

Chuén bi 3 miu tu tao & 3 nf”)ng d6 khac nhau (50%; 100%; 150%) béng cach thém vao mot lugng chinh xac mdi
chét chuén paracetamol, guaifenesin va natri benzoat vao mau placebo B. Mdi miic néng do tién hanh 3 lan. Tién
hanh sic ky theo diéu kién da ghi & muc 2.2.1 va tinh lugng hoat chét thu hoi. Két qua duoc thé hién & Bang 6.

Két qua khao sat cho thay phuong phap c6 do dung cao (ty 1é tim lai 1a 100,25% d6i v6i oxomemazin; 100,07%
d6i voi paracetamol; 101,28% dbi v6i guaifenesin va 99,44% ddi véi natri benzoat), dam bao t6t cho viée dinh lwong
dong thoi bon thanh phan oxomemazin, paracetamol, guaifenesin va natri benzoat trong ché pham.
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Bing 6. Két qua khao sat dé diing ciia phwong phdp

STT | % so véi dinh lupng % thu héi' % thu hoi % thu héf' % thu héi
: : Oxomemazin Paracetamol Guaifenesin Natri benzoat

1 50% 101,57 99,64 101,40 99,55

2 50% 101,57 99,79 101,23 99,28

3 50% 101,56 100,18 101,51 98,77

4 100% 99,25 100,38 101,51 99,28

5 100% 99,24 100,71 100,61 99,16

6 100% 99,21 99,91 100,82 99,49

7 150% 99,85 99,87 101,68 99,74

8 150% 99,94 100,06 101,52 99,53

9 150% 100,06 100,07 101,25 100,20
Trung binh (n =9) 100,25% 100,07% 101,28% 99,44%
RSD 1,03% 0,32% 0,25% 0,40%

3.2.6. Khoadng xac dinh

Tir két qua khao sat do dung va do tuyén tinh, suy ra khoang xéac dinh ciia quy trinh dinh lugng di xay dyng 1a
tir 50% dén 150% so voi ham lugng ghi trén nhin.
4. Két luan

Qua khao sat thyc nghiém, chung t6i da x8y dung dugc mdt hé sdc ky 16ng hi¢u ndng cao dé dinh lugng déng
thoi bdn thanh phan oxomemazin, paracetamol, guaifenesin va natri benzoat trong vién nang Nadytopxil. Phuong
phap xay dung co6 su twong quan tuyén tinh chat ché gitra dién tich pic dap ung va néng do hoat chét, do lap lai, do
chinh xéc trung gian va d6 diing cao vdi cac diéu kién trang thiét bi, hoa chét thude thir phit hop véi da s6 cac phong
thi nghiém. Vi cac két qua thu dugc, ching t6i d& nghi c6 thé ap dung phuong phap dinh lwong da nghién ctru cho
ché pham vién nang c¢6 4 thanh phan oxomemazin, paracetamol, guaifenesin va natri benzoat.

Tai liéu tham khao

1. Bo Y té (2017), Duwoc dién Viét Nam, Lan xuét ban thir nam, NXB Y hoc, Ha Noi.
2. B3 Y té (2015), Duoc thir quéc gia Viét Nam, Lan xuét ban thir hai, NXB Khoa hoc va K thuat, Ha Noi.
3.BOY té - Vién Kiém nghiém thudc Trung wong (2010), Dam bdo chat hegng thudc va mét s6 phiong phdp kiém nghiém

thuoc (Tai li€u dao tao nang cao ve kiém nghiém thudc).
4. ICH Harmonized Tripartite guidelines, Validation of Analytical Procedures: Text and Methodology Q2, 2005, 1-13.
5. The British Pharmacopoeia 2016.
6. The United State Pharmacopoeia 40, Guaifenesin capsules.

SUMMARY

A HPLC method for simultaneous determination of Oxomemazine, Paracetamol, Guaifenesin and Sodium benzoate
in Nadytopxil capsule is introduced:

The mobile phase is programmed as follows:

Methanol — Acetic acid solution 5% (55 : 45). Make adjustments if necessary
- Detector UV: 272 nm

- Column: Germini Rp 18 (250 x 4.6 mm; 5 um)

- Flow rate: 1.0 ml/min

- Injection volume: 10 ul

The method was validated about the specificity, system suitability, linear range, prescision, accuracy and validation
results proved that this method was suitable for simultaneous determination of Oxomemazine, Paracetamol, Guaifenesin
and Sodium benzoate in capsules.

(Ngay nhan bai: 29/11/2017 ; Ngay phan bién: 10/9/2018 ; Ngay duyét dang: 02/01/2019)
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NGHIEN CUU DPINH LUGNG CEFPODOXIM
TRONG HUYET TUONG NGU'OI BANG PHUONG PHAP HPLC

CAO NGOC CUONG, PHAN THI NGHIA, TA MANH HUNG

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Cefpodoxim, twong dwcong sinh hoc, huyét twong, tham dinh phwong phdp, HPLC

1. Pit van dé

Cefpodoxim 1a khang sinh cephalosporin thé hé
thtr 3, dugc s dung trong diéu tri cac nhim khuin
nhay cam. Cefpodoxim & trén thi truong 1a dang thudc
udng cefpodoxim proxetil (ester cua cefpodoxim).
Cefpodoxim proxetil dugc hip thu qua duong tiéu hoa
va duoc chuyén hoa bdi cac esterase khong dac hiéu
& thanh rudt thanh chat chuyén hoa cefpodoxim cé tac
dung khang khuan. O muc liéu khuyén nghi st dung
100 - 400 mg, nong do dinh cefpodoxim dat dwoc trong
huyét trong ngudi khoang tir 1,4 — 3,9 pug/ml [1]. Hién
nay, mot s doanh nghiép duoc di va dang nghién ciru
san xuit cac ché pham thudc udng chia duoc chét
cefpodoxim dang proxetil nén nhu cau nghién ctru
trong duong sinh hoc 1a diéu can thiét. Xuét phat tir
thyc té nay, dong thoi dua vao trang thiét bi hién c6 va
tham khao mot s6 phuong phap phén tich da duoc cac
tac gia cong bd [3],[4],[6] ciing nhu dua trén nguyén 1y
ctia phuong phap sic ky 1ong hiéu ning cao, chung tbi
da tién hanh nghién ctru dinh lugng cefpodoxim trong
huyét twong nguoi bang phuong phap HPLC.

2. Thue nghiém
2.1. Nguyén vt liéu

- Chat chuan: Cefpodoxim (C,sH{;N,O(S,; KLPT:
427,45 g/mol): SKS: P16D031, ham lugng: 98,98%,
do6 am: 0,39% cua hing Alfa Aesar (Thermo Fisher
Scientific).

- Dung méi, héa chat: Acetonitril, methanol,
kali dihydrophosphat (KH,PO ) dat tiéu chuan tinh
khiét dung cho phan t1ch hoac sac ky.

- Huyét twong trang Khoéng c6 Cefpodoxim
(CEFPO) cua Vién Huyét hoc va Truyén mau Trung
uong.

2.2. Thiét bj va dung cu phan tich
2.2.1. Thiét bi

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

- May sic ky long hiéu ning cao Shimadzu, Nhat
Ban;

- Can phén tich 5 s6 Mettler (Thuy Sy, d6 chinh xéac
d= 0,01 mg);

- Can k¥ thuat Sartorius;

- Méy do pH meter 913 (Metller, Thuy S¥);

- Tt lanh sau -35 °C £ 5 °C (Panasonic — Nhat Ban);

- May ly tdm lanh (Sigma 4-16K — Brrc);
2.2.2. Dung cu

Binh dinh mifc, pipet thily tinh loai A, éng ly tam...
2.3. Diéu kién phén tich
2.3.1. Diéu kién sdc ky

- Cot séc ky: C18 (250 x 4,6 mm; 5 um). Nhiét do
cot 40°C.

- Pha dong: Methanol - dung dich d¢ém KH,PO,
0,02M pH 6,8 (ty 1€ thich hop).

- Toc do dong: 1,5 ml/phut.

- Detector: PDA, A =235 nm.
- Thé tich tiém: 50 pl.

- Nhiét d¢ autosampler: 15 °C.

2.3.2. Chudn bi méu

Chuén CEFPO dugc hoa tan trong hdn hop dung moéi
methanol - acetonitril (1:1) thu dugc dung dich c6 néng
d6 khoang 500 pg/ml. Tir dung dich chudn trong dung
moi, chuan bi cac dung dich chudn CEFPO trong nudc
¢6 ndng d6 khoang 100 pg/ml. Sau d6 tién hanh chudn
bi cac mau chuan CEFPO trong huyét tuong & cac ndng
d0 khao sat khac nhau.
2.3.3. Phwong phdp xir Iy mdu

Lay 1,0 ml miu huyét twong (HT) da rd dong &
nhiét d6 phong, thém 3 ml acetonitril, lic, ly tam
10000 vong/phut x 5 phat. Chuyén 16p dich trong sang
6ng chiét 15 ml, thém 3 ml dicloromethan, lic co hoc
10 phut, ly tam 3000 vong/phut x 5 phut. Huat 16p dich
trong phia trén, tiém séc ky.
2.3.4. Phwong phap tinh két qua

Xac dinh ndng d6 CEFPO c¢6 trong cic mau thir
(chua biét nong d0) dua vao dién tich pic CEFPO thu
dugc tir sic ky dd ciia mau thir va dudong chuin biéu thi
mdi twong quan gitra ndng d6 CEFPO c¢6 trong cac mau
chuan véi dién tich pic CEFPO ciia mau chudn. Tién
hanh thim dinh phuong phap phan tich theo quy dinh
cua US-FDA va EMA [2],[5].
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3. Két qua va ban luin
3.1. D¢ dac hiéu - chon lgc cua phwong phdap

Phan tich cac mau HT tréng, mﬁu HT ty tao chira chudn CEFPO ndng d6 khoang 0,05 pg/ml theo phuong phap
da xay dung va ghi lai cac sac ky do (Hinh 1, 2).
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Hinh 1. SKB mau HT tring Hinh 2. SKP mdu HT tring ¢6 CEFPO nong dg 0,05 ug/ml

Trén SKD cua mau HT tring (Hinh 1), tai thoi diém tir 6,8 dén 7,2 phut (tring véi thoi gian Iuu ciia pic CEFPO
trong SKP mau chuan - Hinh 2) khong xuét hién cac pic co dap ing bang 1/5 1an dap tng pic ctia mau chuan CEFPO
& ndng d6 LLOQ. Do véy, phuong phap phan tich c6 d6 dic hiéu-chon loc véi CEFPO theo cac quy dinh cta phuong
phap phén tich thudc trong dich sinh hoc [2],[5].
3.2. Puong chuin va khodng tuyén tinh

Phan tich cac mau HT chira chudn CEFPO c6 ndng d6 khoang 0,05 pg/ml dén 5,0 pg/ml theo quy trinh da xay
dung. Xac dinh sy trong quan giita ndng d6 CEFPO c¢6 trong mau va dién tich pic CEFPO thu duoc trén SKD bing

phuong phéap hdi qui tuyén tinh, sir dung hé sb ty trong 1/(ndng do)2.
Két qua xac dinh mdi twong quan nay duoc trinh bay & Bang 1.
Bing 1. Két qua tham dinh khodng tuyén tinh ciia phwong phdp

Maéu chuén D¢ dung (%)
. Puwong chuin Puwong chuin | Puwong chuin | Dwiong chuin Puwong chuin
Nong dg (ug/m 1 2 3 4 5
0,05 102,6 102,0 1054 100,6 102,6
0,1 95,6 97,0 90,0 99,3 95,9
0,2 97,5 97,1 97,8 98,8 96,9
0,5 102,3 104,0 100,0 99,2 101,2
1,0 97,9 94,4 101,0 101,6 98,9
2,0 103,2 101,5 101,8 102,1 104,0
3,5 101,1 101,8 101,1 98,3 99,7
5,0 99,8 102,1 102,9 100,0 100,8
. Phuong trinh y =92886,0 x y =93202,1 x y =93188,9 x y=95063,8x | y=95007,23 x
hoi quy* (y=ax+Db) + 156,110 + 544,765 +1004,54 + 336,726 + 331,702
Hésbr 0,9995 0,9992 0,9986 0,9999 0,9995

(*) Ghi chii: x la nong dp CEFPO (ug/ml) c6 trong mau; y la dién tich pic CEFPO

Két qua tham dinh cho thay trong khoang ndng do tir 0,05 pg/ml dén 5,0 pg/ml c6 sy trong quan tuyén tinh giira
ndéng d6 CEFPO va dién tich pic CEFPO v&i hé sb trong quan xép xi bang 1. Nong d6 CEFPO x4c dinh tir dudng
chuan so v&i ndng do 1y thuyét déu nam trong giéi han cho phép (80 - 120% dbi véi nong do thap nhat, 85 - 115%
d6i v6i cac ndng do con lai) theo quy dinh cua phuong phap phan tich thude trong dich sinh hoc [2],[5].

3.3. Gidi han dinh lwgng dwdi ciia phwong phdp

Phén tich cac mau HT trang va mau HT chira chuidn CEFPO c6 ndng d6 chinh xac khoang 0,05 pg/ml (mau
LLOQ). Xac dinh néng d6 CEFPO c¢6 trong cac mau LLOQ tir cac dudng chuén tién hanh 1am song song trong
cung diéu kién.

Két qua tham dinh gidi han dinh luong dudi ciia phuong phép dugc trinh bay ¢ Bang 2.
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Bing 2. Két qua xdac dinh gid tri LLOQ ctia phwong phdp

STT Mau tring Miu chudn (0,05 ug/ml)
Dién tich pic | Dién tich pic CEFPO Néng dp CEFPO tim théy (ug/ml) Do dung (%)

1 0 5524 0,047 92,0
2 0 5532 0,047 92,2
3 0 5324 0,045 87,8
4 0 6350 0,056 109,4
5 0 5569 0,047 92,9
6 0 5676 0,049 95,2

TB 0 0,048 94,9

CV (%) 7,9 7,9
Dap ng trung binh ciia mau tring /LLOQ 0

Két qua tham dinh cho thay trong cac mau trang khong xuét hién pic tap c6 cung th(n gian luu cua pic CEFPO
trong cac mau LLOQ. Ty 1¢ giita ndng d6 CEFPO xéc dinh tir dwdng chuin so v6i nong do 1y thuyet c6 trong cac
mau LLOQ nam trong khoang 87,8% - 109,4% (Trung binh = 94,9% va CV = 7,9%), dap ung yéu ciu giéi han dinh
lwong dudi ciia phwong phéap phén tich thude trong dich sinh hoc [5],[6].

3.4. Xdc dinh do dung, do lap lai ciia phwong phdp

Tién hanh tham dinh d6 dung, 46 1ap lai trén 4 16 mau LLOQ, LQC, MQC, HQC chira CEFPO ¢c6 n(‘)ng do tuong
ing 1a 0,05 pg/ml; 0,15 pg/ml; 2,5 pg/ml, 4,0 pg/ml. Xac dinh ham lwong CEFPO co trong cac mau bang duong
chudn phan tich trong cing diéu kién.

Do dung cua phuong phap 1a ty 18 % giita ndng do xac dinh dwoc so véi ndng do 1y thuyét. B lap lai cua phuong
phap dugc biéu thi bang gia tri CV%.

Két qua xac dinh d dung, do 13p lai cua phuong phap (gié tri trung binh) duoc trinh bay & Bang 3.

Bing 3. Két qua tham dinh d¢ ding, dé lap lai trong ngay va khdc ngay

LLOQ LOC MQC HOC
Dé diing, (= 0,05ug/ml) (= 0,15 pg/ml) (= 2,5 ug/ml) (= 4,0 ug/ml)
do lap lgi Dby dung CcvV Do dung (Y Db dung Ccv Do ding Ccv
(%) (%) (%) (%) (%) (%) (%) (%)
Trong ngay (n=6) 94,9 7,9 99,4 2,1 101,4 2,2 99,7 0,8
Khac ngay (n=3) 98,6 9,7 102,8 4,0 101,0 3,5 100,9 2,5

Két qua tham dinh cho thiy & cac ndng do thap, trung binh va cao, phuong phap c6 dd dung trong ngay va khac
ngay trong xap xi 100%; do lap lai trong ngay va khac ngay véi gia tri CV nho hon 10%.
3.5. Nghién ctvu d én dinh cda hoat chit trong huyét twong

Tién hanh nghién ctru d6 6 6on dinh cua CEFPO trong HT trén céc 16 mau LQC va HQC. baénh gia d9 6 6n dinh cia
CEFPO trong HT bang cach so sanh ndong d6 CEFPO c6 trong cac mau dugc bdo quan va cac mau ¢6 ndng do tuong
{mg duoc phan tich ngay sau khi hoa tan chuan CEFPO vao HT tring. Két qua nghién ctru d6 6n dinh CEFPO duoc
trinh bay trong Bang 4.

Bing 4. Két qua nghién ciru dg on dinh ciia CEFPO trong huyét twong

b dn i M| N b i | None et 0o | su i
Ba chu ki dong — ra dong LQc 0,166 0,147 113
HQC 4,429 4,389 -0,9
D6 6n dinh thoi gian ngén LQC 0,166 0,168 0,8
(4 gi0, nhiét d§ phong) HQC 4,429 4,463 0,8
Do 6n dinh trong autosampler (26 gid/15°C) LQC 0,160 0,163 2,6
' ' HQC 4,014 4,026 2,4
Do 6n dinh dai ngay LQC 0,166 0,160 -3,6
(-35 °C £ -5 °C, 63 ngay) HQC 4,429 4,385 -1,0
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4. Két luan
Nghién ctru dd xay dung dugc phuong phéap dinh lugng cefpodoxim trong huyét twong ngudi bang phuong phap
HPLC. Két qua tham dinh cho thay, phuong phap c6 gia tri gidi han dinh lugng dudi nho (0,05 pg/ml); khoang
tuyén tinh rong (tor 0,05 pg/ml dén 5,0 pg/ml); 46 dung dao dong trong khoang 94,9% - 101,4%; do6 1ap lai véi gid
tri CV% nho (2,1% - 7,9%). thoi gian phan tich ngan (9,0 phut cho mdi mau), dap ting yéu cau dbi v6i phuong phap
phan tich thudc trong dich sinh hoc cia US-FDA va EMA [2],[5]. Phuong phap da xay dung c6 thé ing dung trong
cac nghién cttu danh gia tuong duong sinh hoc doi voi ché pham chira hoat chat Cefpodoxim.
) ) Tai li¢u tham khao
1. BO Y té (2015), Duoc thu quoc gia Viét Nam, lan xuat ban thtr 2, Nha xuat ban Khoa hoc va K¥ thuat, trang 363-365.
2. European Medicines Agency, Committee for Medicinal Products for Human Use (2011): Guideline on Bioanalytical
Method Validation.
3. GE Qing-hua, ZHOU Zhen, ZHI Xiao-jin, DING Cun-gang, LI Xue-ning (2009), “Bioequivalence of cefpodoxime
proxetil for dry syrup in healthy male volunteers”; World Clinical Drugs; 2009-11.
4.J-h. Zhang, S. Guo, M. Xu, L-X. Wu) (2013), “A Simply HPLC Method for Determination of Cefpodoxime in Chinese
Volunteer and Pharmacokinetic Study”’. Drug Res, 63(08): 435-438.

5. US-FDA, U.S. Department of Health and Human Services Food and Drug Administration (2013): Guidance for
Industry — Bioanalytical Method Validation.
6. XU Wen-wei; XIA Chun-hua; ZHANG Hong; ZHANG Hui-jie; ZHANG Xin-jing (2006), “HPLC determination and

pharmacokinetics study of cefpodoxime in human plasma”. Chinese Journal of Pharmaceutical Analysis, Volume
26, Number 4, 1, pp. 450-452.

SUMMARY

A RP-HPLC method was established for the determination of Cefpodoxime in human plasma. A C18 column was used
with the mobile phase of Methanol, Phosphate buffer (pH 6.8) with suitable ratio at the detection wavelength of 235 nm.
The flow rate was 1.5 ml/min. The assay was linear over the concentration range of 0.05 — 5.00 ug/ml. The LLOQ was
0.05 ug/ml. The intra-day and inter-day accuracy were within 94.9% - 102.8%. This method can be used for BE studies
of Cefpodoxime preparations.

(Ngay nhan bai: 10/5/2018 ; Ngay phan bién: 20/8/2018 ; Ngay duyét dang: 02/01/2019)

TONG HOP VA TINH CHE 2-AMINO-5-METHYLTHIAZOL
DE LAM TAP CHUAN DUGC DIEN VIET NAM

NGUYEN VAN GIANG LE THI THU, VU HA KHUE, NGUYEN THI HONG

Trwong Dai hoc Dwoc Ha nji

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Tong hop, tinh ché, 2-amino-5-methylthiazol, tap chat chudan, Meloxicam

1. Pt van dé

Meloxicam 1a mot hoat chat thudc nhom thude
giam dau chéng viém khong steroid chu yéu duogc chi
dinh trong diéu tri viém dau xuong khop, viém khép
dang thap, viém cot song,... [2]. Cac ché pham chira
meloxicam thuong dugc bao ché dudi dang vién nén,
vién nang, hdn dich uéng hoic dung dich tiém [2]
duoc st dung rat rong rai trong diéu tri & Viét Nam,
va duoc san xuat boi cic cong ty dugc pham trong
nuée hodc duge nhdp khau tir nude ngodi. Trong cac
tap chét cua meloxicam, tap chit B ¢6 tén khoa hoc 1a
2-amino-5-methylthiazol [1],[5],[7], 1a san phim phan

hay cta meloxicam va c¢6 doc tinh dbi voi co thé. Cac
dugc dién hién hanh déu yéu cau phai sir dung chuén tap
nay dé kiém tra chat luong nguyén liéu ciing nhu cac
dang bao ché ciia meloxicam [1],[5],[6],[7]. Tuy nhién,
chuén 2-amino-5-methylthiazol hién nay chu yéu duoc
thiét 1ap tai Hoi dong Dugc dién My va Chau Au véi gia
ban cao hon rit nhidu so véi cc chuan hoat chat thong
thuong: Meloxicam related compound B USPRS c6 gia
692 USD/25 mg, Meloxicam impurity B EPRS c6 gia la
79 EU/5 mg.

Viéc thiét 1ap duoc cac chuén tap trong nude thuong
rat kho khin do khong sdn c6 ngudn nguyén lidu.
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Hon nita dit hang tong hop tinh ché cac tap chat tur
cac nha san xudt nguyén liéu nudc ngodi ciing khong
dé dang do khdi luong dit hang it, gia thanh cao kém
theo nhiéu thu tuc nhép khéu phtee tap. Tu thuc té do,
chung t6i dinh hudng nghién ctru tong hop va tinh ché
2-amino-5-methylthiazol tinh khiét dé thiét lap chuan
tap phuc vu cho viéc kiém tra chét Iwong nguyén li€u va
céc dang bao ché cua meloxicam.

2. Thue nghiém

2.1. Thiét bi, dung cu va héa chit

2.1.1. Thiét bi va dung cu

Pi dugce hiéu chuan theo quy dinh ctia ISO/IEC 17025.

* Thiét bi va dung cu tai Vién Kiém nghiém thudc
Trung wong.

- May do quang phd hong ngoai Thermo Nicolet
IS 50 FT-IR;

- May do nhiét d¢ nong chay BuChi M-565;

- May séc ky long hiéu ning cao HPLC-UV-ECD
Agilent 1260 va HPLC-Shimadzu 20A;

- May chuin d6 dién thé Metrohm;

- May chuan d0 nudc Coulometer Metrohm
756 KF;

- Can phan tich: Metler Toledo MS 105 d¢ chinh
xac 0,1 mg;

- Cot C18 Gemini NX (250 x 4,6 mm, 5 pm);

- Dung cu thuy tinh chinh xac cac loai.

* Thiét bj va dung cu tai don vi khéc:

- May sac ky long khdi phd LC-MS/MS Agilent

1290/6460 (M¥) ctia Vién Cong nghé duoc phim qubc
gia véi ché d6 do ESI, dung moi methanol;

- May do phé cong huong tir hat nhan 'H-NMR va
I3C-NMR: Bruker AV500 ctia Khoa Hoa hoc — Pai hoc
Qudc gia Ha Noi;

- May do nhiét d6 nong chay EZ-Melt cia B moén
Cong nghiép Duogc — Truong Pai hoc Dugc Ha Noi;

- Binh cau cac loai, sinh han, may khqu tr IKA
va cac dung cu can thiét khac sir dung dé tong hop hoa
hoc ctia BO mén Cong nghiép Duoc — Truong Pai hoc
Dugc Ha Noi.

2.1.2. Dung maéi, hoa chdt, chat chudn

- Chuén tap Meloxicam related compound B
(2-amino-5-methylthiazol) USPRS: S5 16 HOK353, ham
luong 99,0% tinh theo nguyén trang;

- Thioure ctia Sigma — Aldrich dat tinh khiét phan
tich;

- Propionaldehyd — Prolabo dat tinh khiét phan tich;

- Cloroform dat tinh khiét phan tich;

- Cac hoa chat khac c6 ngudn gbe Merck va dat tinh
khiét phan tich.

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

- Thioure tinh khiét ctia Sigma — Aldrich.
2.2.2. Tong hop 2-amino-5-methylthiazol

So db qua trinh tong hop 2-amino-5-methylthiazol
tur thioure.

5

H:N™  "NHz
thicure

1‘ NH
H HS. NHz o0 3‘\,/ .
c | .
HsC Haﬂﬂ Y =" -ﬂ' +2H" + H;0
Noo=— \_ o HM N

propionaldehyd SO,Cl, + 26 === S0, + 2CT

5

I CHYCHACHO + SO0l —= HiC ST
HsN™™ ~NH3 ok 2 ‘ﬁ'N

propicnaldehyd  sulfuryl clorid

MNH;
+ S0, + 2HCI + H,0
thicura 2-aming-S-methylthiazol

Hinh 1. So d6 qud trinh tong hop 2-amino-5-methylthiazol tir thioure véi tac nhdn propionaldehyd va sulfuryl clorid

2.2.3. Tinh ché va thir d6 tinh khiét so b6
Str dung cac ki thuat trong tong hop hitu co dé tong hop va tinh ché san pham bao gdm: chiét, loc, loai tap mau,
gan, két tinh. ..
Séc ky 16p mong tién hanh trén ban mong Kieselgel 60 F,, véi hé dung méi thich hop, phat hién vét duéi dén
tor ngoai 254 nm dé theo doi tién trinh clia phan Gng va thir so by d¢ tinh khiét.
Phuong phap do nhiét d6 nong chay.
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Qué trinh tong hop va tinh ché san pham, thir so bo
tinh khiét duoc tién hanh tai phong Téng hop Hoa duoc
— B6 mon Cong nghiép Dugc — Truong Pai hoc Dugc
Ha Noi.

2.2.4. Xdc dinh cau tric, nhin dang chat

San pham téng hop dugc khing dinh céu tric
bang cac phwong phap phan tich phd hién dai: phd
khéi (MS) véi ché do ESI-MS, phd cong hudng tir
hat nhan 'H-NMR va '*C-NMR véi chit chuin noi
tetramethylsilan (TMS). Tiép theo cac chét s& duoc dinh
tinh so sanh véi chuin gbc USP bang do phd hip thu tir
ngoai va phd hong ngoai (vién nén KBr).

2.2.5. Kiém tra chat heong nguyén liéu sau tinh ché

San pham ciia qua trinh tong hop va tinh ché sau khi
xac dinh ciu trac duge kiém tra chat luong ap dung céc
phuong phap phan tich duoc xay dung va thim dinh dya
theo DDVN V. Chit chuan 2-amino-5-methylthiazol
cua Hoi déng Duogc dién My duoc su dung dé lam chuén
gbc. Cac phuong phap phén tich duge ap dung bao gdm:

- Pinh tinh: Quang phd UV-VIS va quang ph6 hong
ngoai.

- Do nhiét d6 nong chay.

- Ham lugng nuéc: Chuan do do dién tich.

- Tap chit lién quan: Phuong phap HPLC.

- Dinh luong: Phuong phap HPLC.
3. Két qua va ban luin
3.1. Quy trinh tong hop 2-amino-5-methylthiazol

Cho vao binh cau dung tich 50 ml hdn hop
goém: thioure (4,6 g, 0,06 mol), 0,91 ml (0,03 mol)
propionaldehyd va 20 ml ’cloroform (CHCl,). Hon hop
sau d6 duoc lam lanh xudng 0 — 5°C va sulfuryl clorid
- S0,Cl, (4,45 g, 0,033 mol) dugc thém tir tir vao khéi
phan tng, nhiét d¢ dugc duy tri < 20°C (phan Gng toa
nhiét manh va sinh khi khi thém sulfuryl clorid). Sau khi
nho hét SO,Cl,, hén hop dugc khudy thém 30 phut va
CHCI3 duogc cat khoi khoi phan tng & ap suat th}n‘mg.
Phan con lai dugc thém 20 ml ethanol va dun hoi luu
trong 3 gio. Tiép tuc loai ethanol bang cat ap suét giam

Chudn

didcadasatainandaanese

déeootconccooto0008000-

|;-{I

thu dugc phan dau. Thém vao phan dau nay 10 ml nuéce
cit va 2,5 ml ethyl acetat, khudy manh, chiét lay pha
nude. Pha nudc sau do duoc kiém hoa dén pH 12 bang
dung dich amoniac 25% va chiét lai bang ethyl acetat.
Pha ethyl acetat dugc rira lai bang nudc cit va lam khan
bang Na,SO,. Cét loai dung méi & ap suét giam thu dugc
1,3 g san pham 2-amino-5-methylthiazol tho la chat ran
mau nau nhat, hiéu suat 37,96%, T, 88 — 92°C.
3.2. Qud trinh tinh ché

Tién hanh tinh ché san pham 2-amino-5-methylthiazol
b?mg cach két tinh lai trong aceton & diéu kién lanh.

Hoa tan hét 1,3 g 2-amino-5-methylthiazol tho & trén
trong 5 ml aceton & nhiét d6 phong. Loc loai bo phan
khong tan. Sau d6 dung dich duoc 1am lanh hdn hop
xudng -5 °C trong 3 ngay, loc thu tinh thé, rira bang
aceton lanh thu dugc 2-amino-5-methylthiazol tinh
khiét. So bo kiém tra san phidm vé nhiét d6 nong chay
nam trong khoang tir 94 - 95°C.

STT Nhiét do nong chay (°C) Higu su Gt
Trwbe tinh ché | Sau tinh ché | ket tinh (%)
88—-92 94 — 95 45,23
2 88—-92 94 — 95 44,56
3 89-92 94 — 95 45,15
TB 94 — 95 44,98

3.3. Két qua khéng dinh cdu triic ciia sin phim bang
phin tich pho
3.3.1. Ph6 UV-VIS

Song song tién hanh quét phd UV — VIS cua dung
dich chuin My 2-amino-5-methylthiazol sb 16: HOK353
va dung dich 2-amino-5-methylthiazol sau khi tinh
ché véi ndng do 0,8 pg/ml trong methanol & khoang
bude séng tir 200 — 400 nm. Két qua cho thdy phd hép
thy UV — VIS cta 2-amino-5-methylthiazol chuan va
2-amino-5-methylthiazol sau khi tinh ché déu cho 1 cuc
dai hap thu (. ) & budc song 260,4 nm.
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Hinh 2. Phé hdp thu tir ngoai ciia 5-methylthiazol-2-amin
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3.3.2. Phé IR

Phoé hong ngoai cua nguyén lieu 2-amino-5- methylthiazol sau tinh ché trung v&i phé hong ngoai cua

2-amino-5- methylthlazol chuén My s6 16: HOK353 v6i hé s6 match 99,34%.
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Hinh 3. Phé IR ciia 2-amino-5-methylthiazol
3.3.3. Phé khoi (MS)
Dit liéu phd ESI-MS cuia 2-amino-5-methylthiazol tong hop dugc ¢é pic ion (m/z) : 114,969 [M+H]* tuong tmg

v6i khéi luong phan tir ciia 2-amino-5-methylthiazol (CTPT C JHNS, M =114,17).
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Hinh 4. Phé MS ciia 2-amino-5-methylthiazol
3.3.4. Phé céng huéng tir hat nhdan (NMR)
Phén tich dit liéu phd cong huong tir 'H va 13C cua 2-amino-5-methylthiazol tong hop dugc cho thiy xuat hién
cac tin hi¢u proton va carbon phu hop véi cong thuce cau tao.

Phd '"H-NMR (CD OD), 6, ppm: 2,23 (3H, s, CH,); 6,57 (lH s, H-4). Tin hi¢u cua nhom NH, xudt hién trung
v6i dung méi do chit duoc do trong dung méi CD,0OD dan dén hién tugng trao doi proton voi deuterl cua CD,0D.
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Hinh 5. Ph6 'H-NMR ciia 2-amino-5-methylthiazol
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Phé '3C-NMR (CD,0D), 8, ppm : 11,71 (C-CH,) ; 122,64 (C-5) ; 135,08 (C-4) ; 170,55 (C-2).
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Hinh 6. Ph6 3C-NMR ciia 2-amino-5-methylthiazol

Phén tich dit liéu phd cong hudng tir 'H va 13C ctia 2-amino-5-methylthiazol tong hop dugc cho thay xuit hién
cac tin hiéu proton va carbon phu hop véi cong thirc cau tao.

Nhu vay, tir két qua phan tich tinh chat va dir li¢u ph6é UV-VIS, IR, MS va NMR két hop so sanh véi chuan co
the khang dinh chat sau khi tinh ché 1a 2-amino-5-methylthiazol.
3.4. Két qua kiém tra chit lwong sin phdm sau tinh ché

3.4.1. Ham luwong nuoc
Ham lugng nude duge xac dinh bang phuwong phap KF, két qua nhu trong Bang 1.
Bdng 1. Két qua xac dinh ham lugng nudc cua 2-amino-5-methylthiazol sau tinh ché

Miiu thiv Thi 1 Thii 2 Thir 3 Thir 4 Thir 5
Luong cén mau thir (g) 0,04851 0,04796 0,05052 0,05228 0,04856
Luong thube thir KF (pg) 60,0 64,6 70,2 69,8 85,0
Ham lugng nude (%) 0,12 0,13 0,14 0,13 0,18
Trung binh 0,14% (s = 0,02, n = 5)

3.4.2. Xdc dinh tap chat lién quan

Str dung phuong phap sic ky 1ong hiéu ning cao voi
diéu kién sic ky nhu theo quy dinh ciia Duoc dién Viét
Nam V dé tién hanh xac dinh ham lugng tap chét lién
quan co6 trong nguyén li€u 2-amino-5-methylthiazol sau
tinh ché. Pha dong 1a hdn hop dung dich dém phosphat
pH 6,0 va methanol theo ti 1€ 80 : 20. Thioure dugc cho
vao dé kiém tra do phan tach ciia h¢ sic ky dong thoi
xéac dinh vi tri rira giai ctia chat nay trong nguyén liéu
2-amino-5-methylthiazol (néu co).

Chuan bj dung dich nhu sau :

Dung dich thi: Can chinh x4c khoang 20 mg ché
phém, hoa tan trong 5 ml methanol, thém dung dich dém
pH 6,0 vira du 25 ml.

Dung dich ddi chiéu (1): Hat 1,0 ml dung dich thir,

pha lodng bang pha dong vira du 100 ml.

Dung dich ddi chiéu (2): Can chinh xac khoang
20 mg thioure, hoa tan va pha loadng vura du trong 25 ml
methanol. Hat 1,0 dung dich trén pha lodng bang pha
dong vua du 100 ml.

Dung dich phéan giai: Can chinh xac khoang 2 mg
thioure va 2 mg 2-amino-5-methylthiazol hoa tan va pha
loang trong pha dong vira da 25,0 ml.

Tién hanh: Tién hanh sic ky lan luot d6i v6i dung
dich phan giai, dung dich dbi chiéu (1), dung dich dbi
chiéu (2), dung dich thtr. Phép thir chi c6 gia tri khi hé s6
phan giai gitra pic thioure va 2-amino-5-methylthiazol
khong dwoc nhé hon 10; hé s6 ddi xtng cua cac pic
chinh trong dung dich ddi chiéu (1), (2) khong dugc 16n
hon 2,0.
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Tinh (%) ham lugng tap thioure va tap khac trong dung dich thtr theo cong thuec:
(%) Thioure =r,/rg,
(%) Tung tap = r, / 1,

Trong d6:

r;: dién tich cua tap thioure trong dung dich thur.

r;: dién tich cua ting pic tap khac.

r,: dién tich pic 2-amino-5-methylthiazol trong dung dich dbi chiéu (1).

r,: dién tich pic thioure trong dung dich déi chiéu (2).

Két qua thu dugc trong Bang 2 va Hinh 9.

Bing 2. Két qua xdc dinh tap trong san pham 2-amino-5-methylthiazol

Thiét bi: Mday HPLC Shimadzu 204 (VKN/TT/06.21)
Cot C18 Gemini NX, 250 x 4,6 mm, 5 um, duy tri nhiét dé ¢ 45 °C

Thoi gian luu: R (Thioure) = 2+8 phut
LR (5-methylthiazol-2-amin) — 9,2 phut
bo plylén’giéi R thioure/s-methyithiazol-2-amin) = 202
H¢ so bat doi: T,,,,,,, = 1.44; T > -amino-5-methylthiazol— 180
Di¢n tich pic dung dich déi chiéu
Lan tiém Dung dich déi chiéu (1) Dung dich di chiéu (2)
1 500118 94762
2 503556 94388
3 500728 94250
4 502313 94437
5 503434 94543
6 501753 94837
Trung binh 501984 94536
MAU THU
Thir 1 Thir 2 Thii 3
Thos gian i | Lwong can: 2009 mg | Lugng cn: 20,04 mg | Luong cdn: 20,03 mg | Trung
Pic tap (phut) Dt pic tap % Dt pic tap % Dt pic tap % (% tap)
(mAU.s) Tap (mAU.s) Tap (mAU.s) Tap
Thioure 2,8 4049 0,043 3539 0,037 3777 0,040 0,04
Tap 1 32 5050 0,010 4802 0,010 4859 0,010 0,01
Tap 2 3.8 11326 0,023 11251 0,022 10639 | 0,021 0,02
Tap 3 4.9 14576 0,029 14154 0,028 13854 | 0,028 0,03
Tap 4 6,3 3994 0,008 5638 0,011 2720 0,005 0,01
Tap 5 6.8 1420 0,003 2816 0,006 1709 0,003 0,01
Tap 6 14,5 5269 0,010 6111 0,012 5319 0,011 0,01
Tap 7 20,3 3410 0,007 4189 0,008 5356 0,011 0,01
Téng tap 0,13 0,13 0,13 0,13

Tap chi KIEM NGHIEM THUOC - S6 4.2018; Tap 16.(62)




Két qua cho thay nguyén li¢u 2-amino-5-methylthiazol sau khi tinh ché c6 tong ham lugng tap chat 14 rat nho:

0,13%, dat yéu cau vé tap chét dé thiét 1ap chét chuan tap.
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Hinh 7. Sdc ky @6 xdc dinh tap chdt lién quan trong nguyén liéu 2-amino-5-methylthiazol

3.4.3. Binh luong

Str dung phuong phép sic ky 1ong hiéu ning cao vai diéu kién phén tich theo Duoc dién Viét Nam V dé tién
hanh dinh luong nguyén liéu 2-amino-5-methylthiazol sau tinh ché. Pha dong 12 hdn hop dung dich dém phosphat
pH 6,0 va methanol theo ti 1& 60 : 40. Dung dich thir c6 chira 2-amino-5-methylthiazol trong pha dong ndng do
0,08 mg/ml. Tién hanh song song véi chuan My 2-amino-5-methylthiazol s6 16: HOK353 ¢6 ham lugng 99,0% tinh
theo nguyén trang. Két qua thu dugc trong Hinh 8 va Bang 3.

Bing 3. Két qua dinh lwong nguyén liéu 2-amino-5-methylthiazol

Thiét bi: May sdc ky long Shimadzu LC — 204 (VKN/TT/06.21)
Cot C18 Gemini NX: 250 x 4,6 mm, 5 um, duy tri nhi¢t do ¢ 45 °C
Liwrong cdn chudn: 9,48 mg
Dién tich pic trung binh ciia chudn: 6064429 mAU.s
Miiu thir Luwong cin (mg) Dién tich pic (mAU.s) Ham lwong (%, khan)
Thu 1 7,86 4984340 98,28
Tht 2 8,20 5193569 98,16
Thur 3 8,26 5201121 97,58
Thu 4 8,28 5253732 98,33
Thu 5 8,32 5283385 98,41
Tht 6 8,47 5378089 98,40
Trung binh (%) 98,19
RSD (%) 0,32

Ham luong nguyén liéu 2-amino-5-methylthiazol thu dugc 1a 98,19% tinh theo chit khan (n = 6, RSD = 0,32%).
Két qua phan tich so bo trén 3 chi tiéu ham lugng nude, tap chét lién quan va dinh lugng cho thiy nguyén liéu
2-amino-5-methylthiazol tong hop va tinh ché dat yéu cau dé st dung thiét 1ap tap chuén.
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Dung dich phan giai Mau chuan Mau thir

Hinh 8. Sdc ky do dinh lrong nguyén liéu 2-amino-5-methylthiazol
4. Két luan
Nhu véy, ching t6i da tong hop va tinh ché duge 2-amino-5- methylthiazol dat d9 tinh khiét cao (98, 19%) dap

Ung yéu cau lam nguyén liéu thlet 1ap chit chuén tap dung trong kiém ‘nghiém nguyén lidu va cac dang bao ché cua
meloxicam. Tap chét nay dang tiép tuc dugc nghién ctiru d6 6n dinh dé sir dung 1am chét chuén.

Tai li¢u tham khao
1. BO Y té (2017), Duwoc Pién Viét Nam V, Nha xuat ban Y hoc, Ha Noi.

2. B0 Y té (2015), Duwoc thur quic gia Viét nam, xuat ban lan thi 2, tr. 940-941.
3. Martindale: The Complete Drug Reference 36 (2009).
4. The Merck index (2009).
5. The British Pharmacopoeia (2016).
6. The Japanese Pharmacopoeia, Sixteenth Edition (2014).
7. The United State Pharmacopoeia 38 (2015).
SUMMARY

2-Amino-5-methylthiazol (presented in USP as meloxicam related compound B, and in BP as meloxicam impurity B)
was synthesized and purified in order to establish impurity standard. Thioure was used as the main starting material for
synthesis. Purification process was preformed by recrystallization in aceton under the cold condition with the temperature
of about -5 °C. The structure of synthesized 2-amino-5-methylthiazol is determined by UV, IR, NMR spectroscopy and
ESI-MS. The purified 2-amino-5-methylthiazol was contains 98.19 percent (on as is basis) by HPLC analysis comparing
with meloxicam related compound B USPRS.

(Ngay nhdn bai: 22/11/2017 ; Ngay phan bién: 24/8/2018 ; Ngay duyét dang: 02/01/2019)

THONG TIN KHOA HOC - TIN TUC

DANH MUC THUOGC KHONG DAT CHAT LUGNG PA BPUGC BO Y TE
XU'LYTU 01/06/2018 DEN 30/11/2018

HA THI MINH CHAU
Vién Kiém nghiém thuoc Trung wong

Pé ting cudng giam sat cac co so san xuét, kinh doanh trong viéc thyc hién thu hdi thude vi pham chat lwong,
ddng thoi gitp cho cac ddng nghiép co thém thong tin vé nhing hoat chat va céc tén thudc can luu y vé chat lugng,
chung t6i tip hop danh muc cac thude vi pham chat luong tir 01/06/2018 dén 30/11/2018 ma BO Y té di ra vin ban
thong bao thudc gid, thude bi thu hdi, rit sé dang ky cia thude va dinh chi luu hanh: 31 thude bi dinh chi va thu hdi,
rt s6 dang ky cta 26 thude va phat hién 01 thudc gia.

Chi tiét vé& danh muc thudc xin xem ¢ Bang dudi day:
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MUC LUC

Nghién ciru khoa hoc
Nghién ctru dinh lugng nguyén liéu Sorafenib tosylat bang phwong phap HPLC.
LE DINH KHANH, NGUYEN TH] HOA, TRAN THI BICH VAN
Dinh luong Natri hyaluronat trong thudc nhd mét Eskar tears bang phwong phap HPLC véi detector DAD.
NGUYEN MAI QUYEN, BUI VIET PHUONG, NGUYEN TH] HONG VINH,
TRAN THUY HANH, NGUYEN THI KIEU ANH
Dinh luong ddng thoi bon thanh phan: Paracetamol, Guaifenesin, Natri benzoat va Oxomemazin
trong vién nang bang phuong phap sac ky 16ng hiéu nang cao.
LE TH] HUE, NGUYEN THI HONG YEN, NGUYEN HONG HANH, TRAN THI HONG ANH
Nghién ctru dinh lugng Cefpodoxim trong huyét twong ngudi bang phwong phap HPLC.

CAO NGOC CUONG, PHAN THI NGHIA, TA MANH HUNG
Téng hop va tinh ché 2- Amino-5-methylthiazol dé 1am tap chuan Dugc dién Viét Nam.

LE TH] THU, VU HA KHUE, NGUYEN THI HONG, NGUYEN VAN GIANG
Thong tin khoa hoc - Tin tirc
Danh muc thudc khong dat chat lwong di duwoc BO Y té xir Iy tir thang 6/2018 dén thang 11/2018.
HA TH] MINH CHAU

CONTENTS

Scientific researches

Study on determination of Sorafenib tosylate by HPLC method.
LE DINH KHANH, NGUYEN THI HOA, TRAN TH] BICH VAN
Assay of Sodium hyalunate in Eskar tears eye drops by HPLC method with DAD detector.
NGUYEN MAI QUYEN, BUI VIET PHUONG, NGUYEN TH] HONG VINH,
TRAN THUY HANH, NGUYEN TH] KIEU ANH
Simultaneous assay of four components: Paracetamol, Guaifenesin, Sodium benzoate and Oxomemazine
in capsules by HPLC method.
LE THI HUE, NGUYEN THI] HONG YEN, NGUYEN HONG HANH, TRAN THI HONG ANH
Study on determination of Cefpodoxime in human plasma by HPLC method.
CAO NGOC CUONG, PHAN THI NGHIA, TA MANH HUNG
Synthesis and purification of 2-Amino-5-methylthiazole as the Vietnamese Pharmacopoeia impurity
reference substance.
LE THI THU, VU HA KHUE, NGUYEN THI HONG, NGUYEN VAN GIANG

Technical information - News

Substandard pharmaceuticals recalled from June 2018 to December 2018 on decision of Ministry of
Health.
HA THI MINH CHAU
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