NGHIEN CUU KHOA HQC
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1. Pjt van dé
Theo “Hi¢p dinh hoa hop ASEAN trong quéan ly
my phim” va Théng tu s6 06/2011/TT-BYT ngay 25
thang 11 nam 2011 ctua B Y t& vé quan 1y my pham,
glucocorticiod 13 mot trong cac nhom chat bi cAm st
dung trong My pham. Nhom chét ndy c6 nhidu tac dung
phu khi dung tai chd nhu: teo da, xo cimg bi, viém da
g do, mun trimg ¢4 hodc boi nhiém nam, vi khuén va
virus, cham lién seo, duc thay tinh thé hodc tang nhan
ap [11,[2],[4]. Tuy nhién, do glucocorticoid cé tic dung
chéng viém rit tot, gilt nudc lam cho da lang min [1],
[2],[4] nén d& bi loi dung cho vao cac san pham boi da
dé chéng viém, tri nam, mun, lam tréng. Glucocorticoid
bao gém nhiéu chat khac nhau, néu kiém tra riéng timg
thanh phan s& mat rit nhiéu thoi gian va cong suc. Vi
vay chung t6i xin dugc gidi thidu két qua nghién ciru
xay dung phuong phap dinh tinh, dinh luong df‘)ng thoi
12 glucocorticoid thong thudng bi cim sir dung trong
my pham.
2. Thyce nghiém
2.1. Thiét bi, dung cu, héa chdt, chit chudn
2.1.1. Hoa chdt, chat chudn
- Chét dbi chiéu cua Vién Kiém nghiém thude Trung
uong: Prednison (SKS: WS.0107235; HL = 98,6%;
am = 0,15%); Dexamethason (SKS: 0197025,
HL = 99 61%, 4m = 0,13%); Triamcinolon acetonid
(Chat chuin Asean, S6 16: M 191077a; HL = 99,11%;
Am = 1,84%); Flucinolon acetonid (SKS: 0199049;
HL = 97,2%; 4m = 0,6%); Prednison acetat (SKS:
0102149; HL = 99,64%; 4m = 0,06%); Hydrocortison
acetat (SKS:0198038; HL=99,5%;émZO,l%);Cortison
acetat (SKS: 0103092; HL = 100,01%; am = 0,05%);
Dexamethason acetat (SKS: 0200014; HL = 99,6%);
Betamethason dipropionat (HL = 101,2%, Chuan PTN);
Betamethason valerat (SKS: 0103125; HL = 100,43%;
= 0,14%); Clobetasol propionat (SKS:0103170;
HL = 994%. 4m = 0,12 %); Mometason furoat
(HL = 100,0%, Chuan PTN).
- Céc hoa chét, dung méi thudc loai dung cho HPLC
va tinh khiét phan tich.
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2.1.2. Thiét bi, dung cu

Cac thiét bi duoc hiéu chuén dat yéu cau cia phong
thi nghiém theo ISO/IEC 17025.

- My sic ky l6ng hiéu ning cao Shimadzu trang bi
detector PDA.

- Can phan tich Mettler Toledo c6 d6 chinh xac
0,1 mg.

- Dung cu: Cac binh dinh mtc, pipet chinh xac, phéu
loc thuy tinh...

2.2. Doi twgng va phuwong phdp nghién citu
2.2.1. DBéi twong nghién citu

- Mau ding trong nghién ciru dé xdy dwng phiwong
phdp: Kem dudng trang da Impress IC cua Kanebo Nhat
Ban da duogc klem tra khong c6 glucocorticoid dugc su
dung nhu 1a mau placebo.

- Mau kiém tra:

Cream nam one today (43L 381), Cream nam shui
Jing bai (43L 382), Kem dudng tring da lam md vét tham
Hazelin (43L 383), Kem nam C6 Tién (Day whitening
& spot removing set) (43L 384), Cream ngtra myn 3 tac
dung One Today (43L 390), Cream dudng tring da mit
One Today (43L 391), Kem mit Whoo (43L 398), Nudc
hoa hong In Yang Balancer (43L 397),Tinh chit dudng
da Qi & Jin Essence (43L 396), Stta dudng da In Yang
Lotion (43L 395), Kem dudng da d€m Whoo (43L 399).

2.2.2. Phuong phap nghién ciru
2.2.2.1. Piéu kién sic ky

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

- Pha dong: Acetonitril - nudc (47 : 53);

- Gradient toc do dong: Tur 0 dén 12 phit téc do
1,0 ml/ phut; tr 1?{ phﬁt deén 25 phut toc d6 2,0 ml/ phut;
tr 26 phut quay vé toc do 1,0 ml/ pht;

- Budc song phat hién: 240 nm;

- Thé tich tiém: 5 pl;

- Thoi gian phéan tich: 60 phit.
2.2.2.2. Phuong phap xir Iy mau

- Méu chudn: o

+ Cac dung dich chudn goc: Can chinh xac khoang
25 mg tung chat chuan glucocorticoid, hoa tan riéng biét
bang methanol va thém methanol vira da 25,0 ml.



+ Dung dich chudn héon hop 12 thanh phan: Hit 1,0 ml mdi dung dich chuén gdc vao binh dinh mac 100 ml
thém pha dong vira da dén vach lic déu. Loc qua mang loc 0,45 pm.

- Mdu thir: Can khoang 0,2 g ché phdm vao cbc ¢6 mo 100 ml, thém 50 ml hdn hop dicloromethan - methanol
(9 : 1), khudy k§y va dat trén cach thuy 4m, 1am ngudi trong nude da 1 gio, sau do loc qua gidy loc va bdc hoi cach
thuy toi kho. Hoa lai can trong 25,0 ml hdn hop Acetonitril — methanol — nude (20 : 30 : 30). Loc qua mang loc
0,45 pm.

- Mdu tw tgo: Can khoang 0,2 g miu placebo vao cdc c6 mod 100 ml, thém 4,0 ml chuén hdn hop 12 thanh phan,
tron déu, thém 50 ml hdn hop dicloromethan - methanol (9 : 1), khudy k§ va dat trén cach thay 4m, 1am ngudi trong
nuée da 1 gio, sau do loc qua gidy loc va bdc hoi cach thuy téi kho. Hoa lai cén trong 25,0 ml hdn hop acetonitril
— methanol — nude (20 : 30 : 30). Loc qua mang loc 0,45 pm.
2.2.2.3. Tham dinh phwong phdp

Thim dinh phuong phéap phan tich vai céc chi tiéu: Tinh déc hiéu, d tuyén tinh, d6 dung, d9 chinh xac, gidi han
phat hién, gidi han dinh luong [31,[5],[6].
2.2.2.4. Ung dung cuia phuong phap

- Pinh tinh: dua vao hai tiéu chi

+ Thoi gian luu: So sénh thoi gian luu cla tung pic thu dugc tir dung dich thu voi céc pic thu dugce tir dung dich
chuén hdn hop 12 thanh phan.

+ Ph6 UV-VIS: Chdng phd UV-VIS ciia pic nghi ngd trén sic ky @6 thu duoc tir dung dich thir va pic twong tng
thu duoc tir dung dich chuan: 2 phd phai twong (mg v6i nhau (ddnh gia bang hé sb chong phd match phai khong
nhoé hon 0,95).

- Dinh lugng: So sanh dién tich cta pic thu duoc tir dung dich tht voi dién tich cta pic thu duoc tir dung dich
chuén.

3. Két qua va ban luin
3.1. Tinh thich hop ciia hé thong sic ky

Tién hanh tiém l3p lai 6 1dn dung dich chuan hdn hop 12 thanh phan c6 ndng d6 khoang 10 pg/ml vao hé thong

sic ky, két qua trung binh ciia mot sé dai luong thu duoc nhu ¢ Bang 1.

Bing 1. Két qua kiém tra tinh thich hop ciia hé thong sdc ky

Tén pic RSD thoi RSD dién tich pic So dia ly H¢ 56 kéo | P§ phén gidi
gian luu (%) (%) thuyet TB duoi TB B
Prednison 0,15 0,36 8041,21 1,42 -
Dexamethason 0,17 0,51 9997,27 1,23 5,96
Triamcinolon acetonid 0,19 0,37 11295,22 1,26 4,20
Flucinolon acetonid 0,23 0,45 12016,24 1,23 2,20
Prednison acetat 0,23 0,36 12957,29 1,23 3,64
Hydrocortison acetat 0,26 0,84 13462,55 1,20 1,64
Cortison acetat 0,27 0,75 13970,62 1,20 1,89
Dexamethason acetat 0,32 0,37 14215,16 1,04 6,63
Betamethason valerat 0,26 0,11 30962,00 1,17 16,74

Két qua cho thiy hé thdng sic ky dap g yéu cau phén tich cho ca 12 chit glucocorticoid. Cu thé 1a: do lap lai
t6t (RSD ctia thoi gian luu nhé hon 0,4% va RSD cuia dién tich pic nho hon 1,4%); s6 dia 1y thuyét 16n hon 8000;
hé s6 kéo dudi nho hon 1,4; d6 phan giai 1on hon 1,6.
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3.2. Tinh dic hiéu

TB L —

_'\_'_‘HL___-_ N

1

@r 48 @ fn mE w1 W2 % mp gdv An F1 o=

i .

Hinh 1. Tinh ddac hiéu cua phwong phap
phdn tich
a) Sdc ky do ciia mau placebo
b) Sic ky do cia dung dich chudn

c) Sdic ky dé ctia méu ty tao

Tién hanh tiém cac dung dich sau vao hé¢ théng sdc ky da lya chon:

- Dung dich mau placebo: Can chinh xac khoang 0,2 g mau placebo (Méu Impress IC white emulsion II, kanebo)
thém 50 ml hdn hop dicloromethan - methanol (9 : 1) va xt 1y tiép nhu mau thir & myc 2.2.2.2.

- Dung dich thit, dung dich chudn: Puge chuén bi nhu & muc 2.2.2.2.

Két qua phan tich cho thiy: Trén sic ky d6 mau placebo khong xuat hién pic ¢ thoi gian luu twong tmg vai thoi
gian luu cta bat ky chat nao trong sb 12 glucorticoid nghién ctru. Trén sic ky dd ciia dung dich mau tu tao cho 12
pic ¢6 thoi gian luu twong tng voi thdi gian luu cua 12 pic chinh thu dugc tir sic ky dd cia dung dich chudn hdn
hop va duoc tach ra khoi pic ¢6 trong nén mau nghién ctru. Két qua dugc thé hién & Hinh 1.

3.3. P§ tuyén tinh

Pha mot dung dich hdn hop 12 chét chudn glucocorticoid trong pha dong dé thu duoc dung dich c6 nong d6 nhu

trong Bang 2, tién hanh sic ky theo diéu kién nhu trén. Két qua dugc thé hién ¢ Bang 3.

Bing 2. Nong do cdc chat chudn dimg khao sat o tuyén tinh

Tén chit Nong dp goc (ug/ml) (o] 2 C3 C4 Cs
Prednison 2 0,2 0,32 0,4 0,48 0,6
Dexamethason 3 0,3 0,48 0,6 0,72 0,9
Triamcinolon acetonid 5 0,5 0,80 1,0 1,20 1,5
Flucinolon acetonid 5 0,5 0,80 1,0 1,20 1,5
Prednison acetat 5 0,5 0,80 1,0 1,20 1,5
Hydrocortison acetat 5 0,5 0,80 1,0 1,20 1,5
Cortison acetat 4 0,4 0,64 0,8 0,96 1,2
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Dexamethason acetat 6 0,6 0,96 1,2 1,44 1,8
Betamethason valerat 18 1,8 2,88 3,6 4,32 5,4
Clobetasol propionat 22 2,2 3,52 4.4 5,28 6,6
Mometason furoat 16 1,6 2,56 3,2 3,84 4.8
Betamethason dipropionat 40 4.0 6,40 8,0 9,60 12,0
Bing 3. Két qua khdo st dg tuyén tinh
Tén hop chit nghién Dién tich pic (mAU.s)
ciru CI C2 Cc3 Cc4 [
Prednison 16884 26044 32442 38962 48559
Dexamethason 17301 27568 34745 42434 53076
Triamcinolon acetonid 20359 30908 38714 46146 57597
Flucinolon acetonid 22387 34175 42558 51093 64281
Prednison acetat 22677 34881 43475 52230 65227
Hydrocortison acetat 25191 38947 48804 58730 73224
Cortison acetat 18204 28165 35328 42606 52781
Dexamethason acetat 28289 43741 54805 65972 82276
Betamethason valerat 44272 64531 81282 97197 121592
Clobetasol propionat 50726 78688 98386 118244 146956
Mometason furoat 73326 115287 140770 169318 211231
Betamethason dipropionat 84444 130868 165190 197586 245900
Phuong trinh dwdng chudn va hé s6 twong quan r véi timg glucocorticoid xac dinh dwoc nhu sau:
Prednison: 79401 x + 817,7 (r=20,9999)
Dexamethason: 59945 x - 941,9 (r=10,9998)
Triamcinolon acetonid: 37356 x + 1388,6 (r=0,9998)
Flucinolon acetonid: 41949 x + 949,5 (r=0,9997)
Prednison acetat: 42663 x +1034,6 (r=20,9999)
Hydrocortison acetat: 48229 x +749,7 (r=20,9999)
Cortison acetat: 43484 x + 6294 (r=0,9999)
Dexamethason acetat: 45172 x + 810,2 (r=20,9999)
Betamethason valerat: 21644 x +3855,5 (r=0,9992)
Clobetasol propionat: 21954 x +2003,1 (r=0,9999)
Mometason furoat: 42973 x +4471,4 (r=0,9999)
Betamethason dipropionat: 20274 x +2605,2 (r=20,9999)

Két qua cho thay c6 sy tuong quan tuyén tinh chat ché giira dién tich pic va ndng do cia cac glucocorticoid trong
khoang nong d¢ khdo sat.
3.4. Dy chinh xdc ciia phwong phap

Can 0,2 g miu placebo vao cdc c6 mé 100 ml, thém 4,0 ml dung dich chuin gdc c6 ndng d6 nhu trong Bang 2.
Tién hanh theo muc 2.2.2.2 trén 6 mau ty tao & ndong dd 100% theo quy trinh phan tich. Két qua thu duoc thé hién
o0 Bang 4 va Bang 5.

Bdng 4. Dién tich pic cua cdc glucocorticoid thu dwoc sau cdc lan thi nghiém

Dién tich pic (mAU.s)

Tén hop chit nghién civu 7 ) 3 7 3 6
Prednison 34746 34900 35148 34908 34433 34660
Dexamethason 36632 36427 37320 36806 36488 36771
Triamcinolon acetonid 40469 40296 40551 40757 40707 40503
Flucinolon acetonid 44540 44807 44715 45184 45444 44823
Prednison acetat 44801 44343 44894 44856 44518 44608
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Hydrocortison acetat 50114 49711 50510 50230 49865 50093
Cortison acetat 36111 36101 36632 36402 35887 36206
Dexamethason acetat 56392 56243 56403 56646 56239 56536
Betamethason valerat 83219 82856 83264 83911 82631 83405
Clobetasol propionat 101625 101024 101428 102056 101285 102207
Mometason furoat 150092 149105 150629 151198 148938 150619
Betamethason dipropionat 165420 164074 165811 166653 162992 164916
Bing 5. Két qua khao sdt do chinh xdc cia phwong phdp
. y o, Ham luong (%

Tén hgp chdt nghién ciru 7 3 3 4 ong ( § P TB RSD
Prednison 102,0 102,5 | 103,2 102,5 101,1 101,7 | 102,2 | 0,7
Dexamethason 105,4 104,8 | 107,4 105,9 105,0 105,8 105,7 0,9
Triamcinolon acetonid 104,5 104,1 | 104,7 105,3 105,1 104,6 104,7 0,4
Flucinolon acetonid 104,7 105,3 | 105,1 106,2 106,8 1053 1055 0,7
Prednison acetat 103,1 102,0 | 103,3 103,2 102.4 102,6 | 102,7 | 0,5
Hydrocortison acetat 102,7 101,9 | 103,5 102,9 102,2 102,6 102,6 0,6
Cortison acetat 102,2 102,2 | 103,7 103,0 101,6 102,5 102,5| 0,7
Dexamethason acetat 102,9 102,6 | 102,9 103,4 102,6 103,2 102,9 0,3
Betamethason valerat 102,4 101,9 | 102,4 103,2 101,7 102,6 102,4 0,5
Clobetasol propionat 103,3 102,7 | 103,1 103,7 102,9 103,9 103,3 0,4
Mometason furoat 106,6 105,9 | 107,0 107,4 105,8 107,0 | 106,6 | 0,6
Betamethason dipropionat 100,1 99,3 | 100,4 100,9 98,7 99,8 999 | 0,8

Két qua cho thay phuong phap c6 do chinh xé4c cao, gia tri RSD cuia ham luong cac hop chét nghién ciru thu dugc

nho, nam trong khoang 0,3 - 0,9%.
3.5. D¢ ding

Chuén bi 9 méu ty tao & 3 mirc ndng do khoang 50, 100 va 150% so v6i ndng dd cac chat & tai gii han dinh
luong, moi nong d6 lam 3 mau va xu Iy mau phén tich theo muc 2.2.2.1 va muc 2.2.2.2. Lugng thém véi céc
glucocorticoid vao cic mau & cac muc dugce trinh bay trong Bang 6. Ty 1é thu hoi ctia cac glucocorticoid xac dinh

duoc thé hién & Bang 7.

Bing 6. Luwong cdc glucocorticoid dwge thém vdo cdc mau thir dp diing

. Luwgng thém vao (ug)
Cdc hop chat nghién ciru p " p
Mau 1-3 Mau 4-6 Mau 7-9
Prednison 4,2 8,4 12,6
Dexamethason 6 12 18
Triamcinolon acetonid 10 20 30
Flucinolon acetonid 10 20 30
Prednison acetat 10 20 30
Hydrocortison acetat 10 20 30
Cortison acetat 8 16 24
Dexamethason acetat 12 24 36
Betamethason valerat 36 72 108
Clobetasol propionat 44 88 132
Mometason furoat 32 64 96
Betamethason dipropionat 80 160 240
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Bing 7. Két qua khao st dg diing ciia phwong phdp

Cic hop chit Ty Ié tim lai (%)
nghién ciru 1 2 3 4 5 6 7 8 9 min | max

Prednison 98,4 | 101,1 | 102,0 | 99,7 | 100,9 | 101,4 | 100,2 | 97,7 | 100,0 | 97,7 | 102,0
Dexamethason 100,7 | 99,6 | 994 | 103,3 | 1050 | 104,1 | 104,0 | 101,3 | 1034 | 99,4 | 104,0
Triamcinolon 98,9 | 101,5 | 1022 | 101,6 | 104,1 | 102,9 | 102,7 | 99,9 | 102,3 | 98,9 | 102,7
acetonid
Flucinolon 99,5 | 100,1 | 100,6 | 102,5 | 1053 | 103,7 | 103,6 | 101,3 | 103,8 | 99,5 | 105,3
acetonid
apgggilson 96,5 99,6 | 99,5 | 100,8 | 101,5 | 102,3 | 100,9 | 99,5 | 100,5 | 96,5 | 101,5
i%?;?coms‘m 97,8 | 100,1 | 99,7 | 100,8 | 102,1 | 1024 | 100,7 | 99,6 | 100,8 | 97,8 | 102,4
Cortison acetat 96,3 99,4 | 98,9 | 100,5 | 102,0 | 101,9 | 100,6 | 99,4 | 100,9 | 96,3 | 102,0
?;’;;‘:nethason 97,0 98,8 | 99,5 | 101,7 | 101,7 | 102,6 | 1022 | 99,6 | 101,7 | 97,0 | 102,6
VB:Itear‘:tethaS"“ 97,5 99,0 | 101,0 | 101,0 | 101,5 | 102,5 | 101,0 | 99,2 | 100,3 | 97,5 | 102,5
Clobetasol 958 | 99.0 | 99.8 | 1013 | 1023 | 103.0 | 102.0 | 1003 | 1010 | 958 | 703,0
propionat
%ﬁf;gftason 96,2 | 100,1 | 1002 | 104,1 | 1055 | 106,6 | 102,4 | 100,6 | 101,8 | 96,2 | 106,6
?.etam.ethason 95,2 97,0 | 97,9 | 97,8 | 99,2 | 100,3 | 99,1 | 97,3 | 98,1 | 952 | 100,3

1propionat

3.6. Gioi han phdt hién (LOD) va gioi han dinh luwong (LOQ)
Pha lodng dan dung dich mau ty tao c6 ndng do cac glucocorticoid khoang 10 pg/ml dén ndng do thap nhét sao
cho khi tiém vao hé théng sdc ky tin hiéu thu dugc 16n hon khoang 3 14n so vé6i nhidu duong nén, tir d6 sé& tinh duoc
gid tri LOD va LOQ (LOQ = 3,3 LOD). Két qua x4c dinh LOD va LOQ ciia cac hop chat nghién ctru duoc thé hién

0 Bang 8.
Bdng 8. Gidi han phat hién va gioi han dinh luong cua cdc glucocorticoid
z L z N LOD LOQ
Hoyp chat nghién ciru LOD (ug/ml) | LOQ (ug/ml) Hop chat nghién ciru (ug/ml) (ug/ml)

Prednison 0,10 0,30 Cortison acetat 0,20 0,60
Dexamethason 0,15 0,45 Dexamethason acetat 0,30 0,90
Triamcinolon acetonid 0,25 0,75 Betamethason valerat 0,90 2,70
Flucinolon acetonid 0,25 0,75 Clobetasol propionat 1,10 3,30
Prednison acetat 0,25 0,75 Mometason furoat 0,80 2,40
Hydrocortison acetat 0,25 0,75 Betamethason dipropionat 2,00 6,00

3.7. Ap dung phwong phdp phaén tich trén mjt 0 méu my phtfm
Ap dung phuong phap phén tich dé kiém tra trén 11 mAu my phim béi trén da, két qua thé hién & Bang 9.

Bing 9. Két qua kiém tra cac mau my pham

STT Tén méu S0 DKKN | Két qud | Glucocorticoid phdt Ham lugng
hién dugc trong madu ug/g)
1 Cream nam One today 43L 381 + Clobetasol propionat 14,54
2 Cream nam shui Jing bai 43L382 -
3 Kem duwéng tring da lam mo vét tham Hazelin | 43L 383 -
4 Kem nam Co Tién (Day whitening & spot 431 384 -
removing set)
5 Cream ngwa mun 3 tac dung One Today 43L 390 + Clobetasol propionat 9,13
6 Cream dudng tring da mdt One Today 43L 391 + Clobetasol propionat 13,03
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7 Kem mdt Whoo 43L 398 -

8 Nuée hoa hong In Yang Balancer 43L 397 -

9 Tinh chat duwong da Qi & Jin Essence 43L 396 -

10 | Stta duong da In Yang Lotion 43L 395 -

11 Kem dudong da dém Whoo 43L 399 -
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a) b)
Hinh 2. Két qua chong phé ciia pic nghi ngo véi phé ciia clobetasol propionat
a) Mau Cream dudng tring da mdt One Today; b) Mau Cream ngira mun 3 tdc dung One Today

¢) Mdu Cream ndm One today

Két qua cho thdy v6i cac mau sb 1, 5 va 6 cho pic co thoi gian luu twong ung voi pic clobetasol propionat cia dung
dich chuan, chong phé véi pho chuin clobetasol propionat cho hé s chong phd xap xi bang 1 (1an luot 14 0,9933; 0,9954
va 0,9968). Két qua chong phd thé hién & Hinh 2.

4. Két luan

Phuong phép dinh lugng 12 glucocorticoid da duoc thdm dinh chat ch& Ve tinh dac hi¢u, d6 chinh xac va d¢ dung,
LOD, LOQ. Két qua thim dinh cho thiy phuong phap hoan toan phu hop dé dinh tinh, dinh luong glucocorticoid trong
kem bdi da my pham. Ap dl_mg phuong phéap xay dung dugc trén 11 mau my phidm nghi ngg, phat hién thiy 3 mau co
chira clobetasol propionat v&i ham luong khoang 0,001% - 0,0015% (10 - 15 pg/g). Su c6 mét cua clobetasol propionat
trong mau la vi pham quy dinh cia B Y t€ Viét Nam cling nhu “Hi€p dinh hoa hop ASEAN trong quan 1y my pham” vé
céc chat bi cAm sir dung va gay nguy hai cho strc khoe nguoi ding.
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dao tao nang cao vé kiém nghiém thudc), Nha xuit ban Y hoc, Ha Noi.
5. Thuéc va biét dugc.com.vn.
6. The United States Pharmacopoeia 38 (2015).
SUMMARY

A HPLC method was proposed to determine 12 Glucocorticoids in cosmetic. Glucocorticoids is extracted in a mixture of
Dichloromethane and Methanol (9:1) and evaporated to dryness. Dissolved residue in a mixture of Acetonitrile - Methanol -
Water (20:30:30) to concentration about 0.3 to 6 ug/ml. Pass a portion of the solution through a filter membrance pore size
0.45 um, then determined by HPLC.

Chromatographic conditions are as follows: The liquid chromatograph is equipped with a 240 nm detector and a
250 x 4.6 mm column that contains 5 um packing Octadecyl Silyl Silica gel, mobile phase is a mixture of Acetonitrile and Water
(47:53) and gradient the flow rate about 1.0 ml/minute to 2.0 ml/minute, the time analysis 60 minutes, injection volume is
5 ul, temperature: ambient.

The method was validated about the specificity, linear range, precision, accuracy, LOD, LOQ, and validation results proved
that this method was suitable for determination of 12 Glucocorticoids in cosmetic.

The method was applied to control 11 cosmetic cream samples. The result turned out that there were three samples which
contained Clobetasol propionate (about 0.001 to 0.0015% or 10 to 15 ug/g). The presence of this substance was violated
regulation of Ministry of Health, also Agreement on harmonize ASEAN Cosmetic and cause risks of toxicity for human health.

(Ngay nhan bai: 27/6/2017 ; Ngay phan bién: 22/8/2017 ; Ngay duyét dang: 26/12/2017)
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PHUONG PHAP TOI UU HOA PIEU KIE!\l TAO TAP ENALAPRIL
DIKETOPIPERAZIN TRONG XAC DINH TAP CHAT LIEN QUAN CUA ENALAPRIL

LE TH] QUYNH NGA, TRAN TH] HONG ANH, NGUYEN THU PHUONG
Vién Kiém nghiém thuéc Trung wong

Tir khéa: Enalapril, Enalapril Diketopiperazin, tap chat lién quan, diéu kién toi wu.

1. Pit van dé

Trong thoi gian gan day, enalapril dugc s dung
nhiéu trong diéu tri bénh cao huyét ap. Viéc xac dinh
gi6i han céc tap chét phan huy cia enalapril trong qua
trinh phat trién san phdm va dang ky luu hanh thude 1a
rat can thiét. Theo nghién cuu do 6n dinh ctia Al-Omaria
va cong su [1] cho thiy ban than enalapril maleat ¢
d6 6n dinh cao véi nhiét d6 nhung khi c6 mat cta cac
ta duoc thi tré nén khong bén. San pham ctia qua trinh
phan hiy enalapril maleat chu yéu 1a hai chat enalaprilat
va enalapril diketopiperazin. Sau khi tham khao mot
s6 quy trinh x4c dinh gi6i han tap chat lién quan cua
enalapril maleat trong mot s6 chuyén luan cua cac dugc
dién tham chiéu (USP 35, BP 2013, DDVN IV) c6 thé
thiy quy trinh trong chuyén luin vién nén enalapril
maleat ciia USP 35 1a phu hop véi diéu kién thi nghiém
hién tai, khong yéu cau phai c6 san tap chuin enalapril
diketopiperazin, ma chuan nay dugc tao ra bing phuong
phap dun nong enalapril maleat. Tuy nhién, khi &p dung
tai cac phong thi nghiém thi két qua tao tap enalapril
diketopiperazin khong 6n dinh (c6 thé tao ra luong thap
hoic c6 thé khong tao ra tap can thiét).

Do d6, chiing t6i thay rang can tién hanh nghién ctu
khao sat chi tiét cac diéu kién vé thoi gian va nhiét do dé
dua ra mot s6 chti y can thiét dé tao ra dugc tap enalapril
diketopiperazin 6n dinh va chinh x4c. Ddng thoi ap dung
diéu kién da t6i wu dé tién hanh thim dinh lai phuong
phap xac dinh tap chét lién quan trong vién nén enalapril
maleat theo USP 35 trén vién nang cung Lifelopin cua
Cong ty C6 phan Dugc pham Trung wong 2.

2. Thuc nghiém
2.1. Thiét bi, dung cu, héa chat, chit chuén
2.1.1. Thiét bi, dung cu

Céc thiét bi, dung cu cua Vién Kiém nghiém thude
Trung uong (di dugc hi¢u chuan theo ISO/IEC 17025
va GLP) gom:

- May séc ky long hiéu nang cao — Shimadzu LC 20A
v6i detector UV,

- C6t RP8 Phenomenex (250 x 4,6 mm), 5 um;

- Can phan tich Mettler toledo AG 245 ¢6 d6 chinh
xac 0,1 mg;

- May lc siéu am;

- B6 loc dung cho séc ky, cac dung cu thuy tinh can
thiét cho qua trinh thuc nghiém.
2.1.2. Hoa chd't, dung moi, chat chudn
* Chdt chudn:
- Enalapril maleat chuin cia VKNTTW, sb 16
0108237, ham luong 99,96% (khan), d6 4m 0,12%;
- Enalaprilat chudn cua USP, sb 16 1235274, ham
luong 99,86% (khan), xac dinh d am trude khi st dung.
* Héa chat thuéc thir
- Acid phosphoric PA;
- Acetonitril HPLC;
- Natri dihydrophosphat PA.

2.2. Doi twong va phwong phdp nghién ciru

2.2.1. Poi twong nghién cu

- Mau tha Lifedopin
ngay SX: 07/05/2015).

Cong thirc didu ché cho 1 vién nang ctmg: Enalapril
maleat: 5 mg; ta dugc: tinh bdt my, lactose, natri
bicarbonat, magnesi stearat vira du 1 vién.

-Mau placebo (16: NP-070515, ngay SX: 07/05/2015)
do Cong ty C6 phan Dugc pham Trung wong 2 san xuat.

(L6:  NP-070515,

2.2.2. Phuong phap nghién cuu

2.2.2.1. Khao sét cac diéu kién toi wu tao tap enalapril
diketopiperazin

* Khdo sat phiong phdp xie Iy mdu

- Dung dich enalapril diketopiperazin: Can chinh
xéac khoang 20 mg enalapril maleat vao mot cdc c6 mo
dé tao thanh mot khoi hinh nén duéi day cde. Pun néng
cde trén bép dién & mirc nhiét d6 khoang 300°C (khoang
mdt nira so v6i nhiét do t6i da) dén khi bot thude ¢b hién
tuong chdy 1éng khoang 20%, 40%, 60%, 80%, 100%,
ngay lap tirc ldy cdc ra khoi bép dién va dé ngudi. Thém
50 ml acetonitril va siéu 4m vai phat dé hoa tan cin.

- Dung dich chudn enalaprilat: Hoa tan enalaprilat
trong nudc dé thu duoc dung dich c6 néng d0 chinh xac
khoang 0,4 mg/ml.

- Dung dich chudn: Can chinh xac khoang 20 mg
enalapril maleat chuan vao binh dinh muc dung tich
100 ml. Thém 0,5 ml dung dich chuén enalaprilat
va khoang 50 ml dung dich dém pH 2,2, lic dé hoa
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tan, siéu 4m néu can. Pha loing véi dung dich dém
pH 2,2 dén vach, lic déu. Dung dich thu dugc co néng
d6 0,2 mg/ml enalapril va 0,002 mg/ml enalaprilat.

- Dung dich thir @ thich hop cia hé thong: Liy
0,5 ml dung dich enalapril diketopiperazin vao binh
dinh mtrc dung tich 25 ml, thém dung dich chuan vira
di dén vach, lac déu.

- Tién hanh sic ky véi cac dung dich thir d6 thich
hop cuia hé théng vai diéu kién sic ky nhu mo ta trong
muc 2.2.2.2.
2.2.2.2. Ap dung diéu kién tdi wu tao tap enalapril
diketopiperazin dé thim dinh phwong phap xac dinh
tap lién quan

* Piéu kién sdc ky

Diéu kién sic ky tham khao theo chuyén luan vién
nén enalapril trong USP 35 nhu sau:

+ Cot Supelco RP 8 (250 x 4,6 mm; 5 um), nhiét do
cot duy tri ¢ 50 °C.

+ Téc do dong: 2 ml/min.

+ Detector: 215 nm.

+ Thé tich tiém: 50 pl.

+ Pha dong: Hon hop dung dich dém pH 2.2 -
acetonitril (75 : 25). Loc va dudi khi. Didu chinh ti 18
néu can.

* Phirong phdp xir Iy mdu

- Dung dich enalapril diketopiperazin: Ap dung diéu
kién tao tap tdi wu da khao sat duge & muc 2.2.2.1.

- Dung dich chudn enalaprilat, dung dich chudn,
dung dich thwr do thich hop cua hé th(fng.' Thuc hién
gidng muc 2.2.2.1.

- Dung dich thir: Can mot luong bot thube twong
duong voi 20 mg enalapil maleat vao binh dinh mirc
dung tich 100 ml. Thém khodng 70 ml dung dich dém
pH 2,2, lac siéu 4m 15 phut, tiép tuc lic co hoc khoang
30 phut. Pha loang vdi dung dich dém pH 2,2 dén vach,

LD
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Hinh 1. Sdc ky do twong irng voi lirong enalapril
chay long 20%
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lic déu va tiép tuc siéu am 15 phut. Loc qua mang loc
0,45 pm.

- Dung dich doi chiéu: Pha loang 1,0 ml dung dich
chuén thanh 100,0 ml véi dung dich dém pH 2,2.

- Dung dich placebo: Can mot lugng bot ta dugc
(twong duong voi 20 mg enalapil maleat) khong chira
thanh phan hoat chét enalapil maleat vao binh dinh muc
dung tich 100 ml. Thém khoang 70 ml dung dich dém
pH 2.2, lic siéu 4m 15 phut, tiép tuc lic co hoc khodng
30 phut. Pha lodng v6i dung dich dém pH 2,2 dén vach,
lac déu va tiép tuc siéu am 15 phit. Loc qua mang loc
0,45 pm.

- Dung dich mdu trdng: 1a dung dich dém pH 2,2.

3. Két qua va ban luan

3.1. Chon diéu kién t6i wu tao tap enalapril
diketopiperazin

Két qua quan sat trén sic ky dd cho thdy luong tap
enalapril diketopiperazin tao thanh ting dan ty 1& voi
lugng enalapril duoc chay 1ong.

- Khi khoang 20% lugng enalapril dugc chay long,
trén sic ky d6 khong quan sat thdy pic ¢ thoi gian luu
tuong (ng voi pic enalapril diketopiperazin (Hinh 1).

- Khi khoang 40% lugng enalapril dugc chay 16ng,
trén sic ky d6 quan sat th?iy pic ¢ thoi gian luu tuong
g v6i pic enalapril diketopiperazin voi luong thip
(Hinh 2).

- Khi khoang 80% lugng enalapril dugc chay 16ng,
trén sic ky do quan sat th?iy pic ¢ thoi gian luu tuong
g véi pic enalapril diketopiperazin véi lugng tdi wu
(Hinh 3).

- Khi khoang 100% luong enalapril dugc chay 16ng,
trén sic ky do quan sat thdy khong c6 pic ¢ thoi gian luu
tuong mg voi pic enalapril diketopiperazin dong thoi
tao ra nhiéu tap phan hity (Hinh 4).
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Hinh 2. Sic ky do twong iing véi heong enalapril
chay long 40%
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Hinh 3. Sdc ky d6 twong iing véi lwong enalapril Hinh 4. Sic ky do twong g véi hrong enalapril
chay long 80% chay long 100%

Tir két qua trén cho thy xac dinh dugc thoi diém ngimg dun chay chat chuan enalapril (khi khoang 80% luong
bot chay long) thi tao ra dwoc chuan tap enalapril diketopiperazin tinh khiét véi lwong hop 1y dé c6 thé xac dinh
dugc pic trén sdc ky dd 1 rat can thiét.

3.2. Thim dinh phwong phdp
3.2.1. Khao sat tinh dac hiéu

Tiém lan luot dung dich mau tréng, dung dich chuén, dung dich thir, dung dich ddi chiéu va dung dich placebo
vao hé thdng sic ky. Ghi lai sic ky do. Két qua cho thiy:

- B¢ phan giai giita pic acid maleic va pic enalaprilat 1a 3,3; gilia pic enalaprilat va enalapril 1a 6,4; gita pic
enalapril va enalapril diketopiperazin 1a 17,6 (Hinh 7, Hinh 8).

- Trén sic ky d6 cua dung dich mau tring va dung dich placebo khong xuét hién pic tai thoi gian luu tuong tmg
v6i pic acid maleic, enalapril, enalaprilat va enalapril diketopiperazin nén khong anh huong dén két qua xac dinh
cac tap nay (Hinh 5, Hinh 6).

- Thoi gian luu cua pic enalapril trén sic ky @6 cua dung dich chuan va dung dich thtr giéng nhau (khoang

5,3 phut).
- P9 tinh khiét cuia cac pic enalapril, enalaprilat va enalapril diketopiperazin x4p xi 1,0.
Lo FOA Mulli 1 1 PDAMulli 1
50- 50+
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Hinh 5. Mau trdng Hinh 6. Mdu placebo
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Hinh 7. Mdu thir Hinh 8. Méu chudn
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3.2.2. Gioi han phat hién

Giéi han phat hién (LOD) cta phuwong phip dugc xac dinh bang cach pha loing dan dung dich chuan
enalapril va enalaprilat, so sanh dap tng ciia pic enalapril va enalaprilat voi nhidu ciia duong nén. O mirc nong do
enalapril 0,04 pg/ml dap tng pic cua enalapril gap 3 14n nhidu dudng nén (Hinh 9) va & mirc ndng d6 enalaprilat
0,04 pg/ml dap Gmg pic cua enalaprilat gdp 3 lan nhiéu duong nén (Hinh 10). Nhu vay, LOD cia enalapril 1a
0,4 ng/ml va enalaprilat 13 0,04 pg/ml.
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Hinh 9. Sic ky do ciia pic Hinh 10. Sic ky d6 ciia pic enalaprilat
enalapril 6 nong dg 0,4 ug/ml 6 nong do 0,04 ug/ml
4. Két luan

Nhu vay, ching t6i da Iya chon dugc diéu kién tdi wu tao tap enalapril diketopiperazin trong phuong phap xac
dinh tap chit lién quan ctia enalapril 12 nhiét do dun khoang 300°C va khoang 80% luong chit ran duogc chay long
hoan toan. Pong thoi ching t6i ap dung didu kién t6i wu di lwa chon dugc dé tao tap enalapril diketopiperazin dé
danh gia do thich hop ciia hé thong va tham dinh lai phwong phép xéac dinh tap chat lién quan theo USP 35 dat yéu
cau vé do ddc hiéu véi gidi han phat hién LOD cua enalapril 13 0,4 pg/ml va enalaprilat 1a 0,04 pg/ml.

Tai liéu tham khao
1. Bo Y té (2015), Duoc thie quoc gia Viét Nam, Lan xuét ban thir 2, Nha xuat ban Khoa hoc va K§ thuat.
2. Ta Manh Hﬁng, Poan Cag Son (2012), “Hudéng dan chung thim dinh quy trinh phén tich bing phwong phap HPLC”,
Tap chi kiem nghiém thuoc, 10 (38), trang 1-8.
3. Al-Omaria, M.; Abdelaha, M.; Badwana, A.; Jaberb, A. (2001); “Effect of the drug-matrix on the stability of enalapril
maleate in tablet formulations”, J. Pharm. ioBmed. Anal. , 25, 893.

4. United State Pharmacopoeia 35 (2012), Enalapril tablets.

SUMMARY

The thorough investigation to optimize condition in created Enalapril Diketopiperazine from Enalapril (when
temperature reaches about 300°C, 80% of the solid is melted). HPLC method for related compounds of enalapril according
to enalapril tablets monogragh — USP 35 with the optimize condition has been revalidated in Lifelopin capsule. The results
shown that this method was suitable with high specificity for Enalapril, Enalaprilat and Enalapril Diketopiperazine, LOD
was 0.04 ug/ml for enalaprilat and 0.4 ug/ml for any unknown impurity.

(Ngay nhan bai: 21/02/2017 ; Ngay phan bién: 20/09/2017 ; Ngay duyét dang: 26/12/2017)
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XAY DUNG PHUGNG PHAP DINH LUGNG DONG THOI
ERYTHROMYCIN STEARAT, SULFAMETHOXAZOL VA TRIMETHOPRIM
BANG DIEN DI MAO QUAN VUNG

NGUYEN THI THUY LINH, VO VAN BINH, NGO MINH THUY, LE BDINH CHI
Truwong Dai hoc Dwoc Ha Npi

Tir khéa: Dién di mao quan ving, dinh lugng dong thoi,
Sulfamethoxazol, Trimethoprim, Erythromycin stearat.

1. Pit vain dé

Hién nay, trong diéu tri nhidm khuan viéc su dung
két hop khang sinh c6 vai tro rat quan trong gitp ting
kha niang diét khuan, mé rong phd khang khuan, giam
lidu dung va giam kha ning khang thudc. Mot trong
nhitng ché pham c6 sy két hgp cac khang sinh I3
thudc bot Erybac két hop voi sulfamethoxazol (SMX),
trimethoprim (TMP) va erythromycin stearat (ERS) [2].
Cho t6i nay, sic ky long hiéu ning cao pha dao voi cot
C18 1a lya chon k¥ thuat phd bién dé dinh lugng ddng
thoi SMX va TMP [4], ERS va TMP [7], hay don 1&
trimethoprim [5], hay phan tich ERS va cac tap chit lién
quan [6] v.v. Tuy nhién, theo tim hiéu cac bai bao khoa
hoc di cong bd, cho t6i nay chua cé phwong phap HPLC
nao san co cho phép dinh lugng dong thoi SMX, TMP
va ERS trong ché pham. Bén canh HPLC, dién di mao
quan vung (Capillary Zone Electrophoresis — CZE) la
mot k¥ thuat tich phan tich c6 kha ning tich t6t, gia
thanh van hanh ré, cé thoi gian phén tich nhanh, ung
dung thuan loi cho nhiéu img dung khac nhau nhu phan
tich hoat chét trong ché pham, nguyén liéu, ban thanh
pham va dich sinh hoc. Trong nghién ciru nay, mot
phuong phép dinh luong dong thoi SMX, TMP va ERS
trong ché pham thudc bot di dugc thiét 1ap st dung ky
thuat CZE. Phuong phap da dugc tham dinh theo diing
cac yéu cau ciia phuong phap dinh luong hoat chét trong
ché pham thudc va dat cac quy dinh.
2. Thue nghiém
2.1. Thiét bi, dung cu, héa chit, chit chudn
2.1.1. Thiét bi, dung cu

May dién di mao quan P/ACE MDQ (Sciex, M¥)
dugc trang bi detector PDA. Cac thiét bi phu trg: may
do pH, may loc nudc siéu tinh khiét, can phan tich, dung
cu thity tinh chinh x4c, mang loc c¢6 duong kinh 16 loc
0,2 um.
2.1.2. Héa chadt, chat chudn

- Chat d6i chiéu: Chat chuan Erythromycin stearat
(67,57% nguyén trang, SKS: WS.0612007.02); chat
chuan Trimethoprim (98,70%, SKS: 0313109.02); chat

chuan Sulfamethoxazol (100,24%, SKS: 0107110) do
Vién Kiém nghiém thudc Trung wong cung cip.

- Hba chét tinh khiét phan tich: Acid orthophosphoric,
natri  hydroxyd, kali dihydrophosphat, dinatri
hydrophosphat, methanol ctia Merck, Dirc.

- Nudc st dung trong qua trinh phan tich, rita mao
quan va dé pha cac dung dich déu 1a nude dugce loc qua
b loc nude siéu tinh khiét Purelab (Elga, Dic).

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

- Thudc bot Erybact 365 (Mekophar, s6 16 15919GN,
han dung 01/08/2018).

- Mau placebo tu tao: Cac ta duoc dung trong
thudc bot Erybact (Aspartam, acesulfam postasium,
ammonium glycyrrhizinat, sodium citrat, hydroxypropyl
methyl cellulose, polyethylen glycol 6000, tinh dau dau,
duong tring).

2.2.2. Phuong phap nghién ciru

- Chuan bi mau chuan: Chuan ERS, TMP, SMX
duogc chuén bi thanh cac dung dich gdc riéng 1é cua ting
khang sinh trong dung mo6i methanol & nong do tuong
tmg véi mdi khang sinh 1a 1250 ppm, 1000 ppm va
5000 ppm, pha lodng bang nudc loai ion t6i ndng d6 dé
phén tich.

- Chudn bi mau thir: Cén chinh xac mot luong ché
phim c6 chira erythromycin stearat, trimethoprim va
sulfamethoxazol twong ung cho vao binh dinh muc
10 ml. Thém 1,0 ml methanol roi dem siéu 4m 5 phut,
sau d6 b sung nude loai ion t6i vach .

- Chudn bi mdu placebo: Can chinh xac khoang
0,0260 g hén hop placebo vao binh dinh muc 10 ml.
Thém 1,0 ml methanol, dem si€u am 5 phuit, sau do6 bod
sung nudc loai ion tdi vach.

Tét ca cac dung dich déu dugce loc qua mang loc
0,2 um trude khi chay dién di.

- Céc diéu kién phan tich dién di co ban (ban chat,
nong do, pH dung dich dién ly nén, hiéu dién thé ap vao
hai ddu mao quéan) dugc tdi wu hoa don bién dé lya chon
diéu kién phan tich phu hop. Dinh luong cac khang sinh
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ERS, TMP, SMX trong ché pham bang cich so sanh
dién tich pic thu duoc trén dién di d6 cua cac mau thir
va mau chuan.

- Xir Iy thong ké két qua bang phan mém Microsoft
Excel 2010 d¢ thiét lap duong hoi quy tuyén tinh, xac
dinh gia tri trung binh, d6 léch chuan, do léch chuin
tuong ddi trong phan tham dinh phuong phép.

3. Két qua va ban luin
3.1. Két qud

3.1.1. Khao sat luva chon dién di co ban dé tach ERS,
TMP, SMX bang CZE

Dé xdy dung quy trinh tach, cac diéu kién phan tich
co ban dudi day duoc st dung ¢6 dinh:

- C6t mao quan: Mao quan silica nung chay, chiéu
dai hiéu dung 30 cm, chiéu dai tong 40,2 cm, duong
kinh trong 75 pm, nhi¢t d6 mao quan 25°C.

- Tiém mau: Ap suat 0,5 psi trong thoi gian 10 gidy.

- Rita mao quan: Vi mao quan méi, mao quan dugc
hoat héa bang dung dich natri hydroxyd 0,1M trong
60 phit, sau d6 rira bang nudce loai ion trong 10 pht.
Trong qua trinh phan tich, truéec mdi 1an chay dién di,
rita mao quan theo thtr ty: nudce loai ion trong 1 phut,
dung dich natri hydroxyd 0,1M trong 1 phut, nudc loai
ion trong 2 phut, dung dich dém dién di trong 2 phut.
Khi két thuc ngay lam viéc, rira mao quan theo thu tu:
nudce loai ion trong 2 phut, dung dich natri hydroxyd
0,1M trong 2 phut, nudc loai ion trong 5 phut. Bao quan
mao quan bang cach 1am dy bén trong mao quan bang
nudc loai ion.

Bén canh cac diéu kién ké trén, mot s6 diéu kién
phan tich co ban khac da dugc khao sat dé dua ra lya
chon thich hop:

- Lwa chon budc séng phdt hién: Tién hanh quét
pho cua dung dich chuan ba chit trong dém phosphat
pH 6,87 véi budc song tir 190 nm dén 300 nm. Két qua
do héip thu cuc dai cua cac khang sinh & cac budc song
khac nhau (TMP 1a 280 nm, SMX la 271 nm), riéng
ERS hfip thu rat yéu. Do do, Iya chon budc song dinh
lugng erythromycin stearat 1a 205 nm, trimethoprim va
sulfamethoxazol 1a 270 nm.

- Lwa chon dung dich dién ly nén: Tién hanh dién di
dung dich chuin hdn hop ba chét, st dung dung dich
dién ly nén lan luot 1a dung dich dém borat 25 mM,
pH 9,3 va dung dich dém phosphat 25 mM, pH 6,87.
Dién thé ap vao hai diu mao quan 1a 20 kV. Két qua khi
sir dung dung dich dém phosphat thi xut hién ca 3 pic,
kha nang tach cua cac chét cao hon. Do d6, lua chon
dung dich dém phosphat 1am dung dich dién ly nén cho
chuong trinh dién di.

- Lya chon pH dung dich dién ly nén: Tién hanh dién
di dung dich chuan hdn hop ba chét, sir dung dung dich
dién ly nén 14 dung dich phosphat 25 mM c6 pH lan luot
1a 6,87; 6,00; 5,00; 4,00. Dién thé &p vao hai dau mao
quan 1a 20 kV. Két qua cho thay pH 5,00 1a pH tbi uu
cho chuong trinh dién di.

Luwa chon no”‘ng do dung dich dién ly nén: Tién hanh
dién di dung dich chuén hdn hop ba chét, sir dung dung
dich dém phosphat pH 5,00 & cac nong do khac nhau:
25 mM, 20 mM, 15 mM, 10 mM, 5 mM. Pién thé ap vao
hai dau mao quan 13 20 kV. Két qua lwa chon dung dich
dém phosphat 15 mM.

Luea chon dién thé dp 1én mao quan: Thay d6i hiéu
dién thé ap vao mao quan 10 kV, 15 kV, 20 kV. Mtc thé
20 kV dugc lya chon vi cuong dd dong tao ra 6n dinh va
thich hop (khoang 60 — 70 pA).

Tir cac két qua khao sat thu dugc, didu kién dién di
dé phan tich ddng thoi ERS, TMP, SMX dugc Iya chon
nhu sau:

- Mao quan dién di: Cot silica nung chay, chidu dai
40,2 cm, chiéu dai hiéu dung 30 cm, duong kinh trong
75 pm.

- Detector: PDA vé6i budce song phat hién 205 nm dé
dinh lugng erythromycin stearat, 270 nm dé dinh lugng
trimethoprim va sulfamethoxazol.

- Dung dich dién ly nén: Dung dich KH,PO, 15 mM
+Na,HPO, 15 mM, pH 5,00.

- Nhiét d6 mao quan duy tri &: 25°C.

- Ché d6 tiém mau: 0,5 psi x 10 s.

- Hiéu dién thé dit vao hai ddu mao quan: + 20 kV

Hinh 1. Dién di do cua ERS, TMP va SMX &
dieu kién da khdo sat

3.1.2. Két qua tham dinh phwong phép phan tich

3.1.2.1. B¢ phi hop cua hé théng CE

Tién hanh dién di lap lai 6 lan cung mot dung
dich chuin hdn hop ba chit gdm erythromycin stearat
125 pg/ml, trimethoprim 40 pg/ml, sulfamethoxazol
200 pg/ml tai didu kién dién di da khao sat. Két qua
duoc trinh bay ¢ Bang 1.
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Bing 1. Két qua danh gid dé phit hop hé thong dién di

Trimethoprim Erythromycin stearat Sulfamethoxazol
STT ty (phuit) S (mAU.s) by (phut) S (mAU.s) by (phit) S (mAU.s)
1 1,858 14010 2,038 4870 3,142 400708
2 1,842 13804 2,017 4783 3,146 408635
3 1,842 13984 2,017 4890 3,038 399861
4 1,821 13641 1,992 5011 3,177 409943
5 1,846 14078 2,033 4890 3,146 392259
6 1,854 14078 2,042 4807 3,103 392669
TB 1,844 13926 2,023 4875 3,125 400679
RSD (%) 0,70 1,21 0,92 1,24 1,56 1,88

Két qua trong Bang cho thiy thoi gian di chuyén, dién tich pic cua cac chét phan tich déu c6 d6 lap lai tbt
(RSD <2%) va d6 phan giai gitra 2 pic lien k& > 2, chirng té hé thong dién di phu hop cho viéc dinh lugng ba chat
ERS, TMP va SMX.

3.1.2.2. b6 déc hiéu

Tién hanh dién di theo diéu kién da thiét 1ap 1an lugt cac mau sau: Dung dich placebo, dung dich chuan don timng
chat, dung dich chuan hdn hop ba chét trong placebo, dung dich thir hdn hop ba chat chuan bj tir thudc bot Erybact
365. Két qua trén dién di dd cia miu placebo khong xuét hién pic tai thoi diém xuat hién pic ctia mau chuin va mau
thir. Thoi gian di chuyén cua pic trén dién di dd ciia mau thu twong ung vdi thoi gian di chuyén cua pic trén dién di
dd ctia mau chudn. Thir ty rira giai cac chat 1an luot trén dién di dd 1a trimethoprim (1), erythromycin stearat (2) va

sulfamethoxazol (3) (Hinh E).
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Hinh 2. Dién di do ciia nén placebo (D), chudn trimethoprim (4), chudn erythromycin stearat(B), chudn
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sulfamethoxazol (C) va placebo thém chudn hon hop (E), va mau thir Erybact 365 (F)
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3.1.2.3. Khoang nong d6 tuyén tinh

Chuén bi dung dich chun hdn hgp ba chat c6 ndng d¢ 1a TMP 40 pg/ml, ERS 125 pg/ml, SMX 200 pg/ml lam
nong d6 dinh lugng. Tién hanh chay dién di cic dung dich chuan hdn hop ba chét ¢ ndng do twong duong 60% -
140% so v6i ndng d6 1am viéc. Dy cac dung dich chudn hdn hop ba chat dwoc pha tir dung dich chuan gbc véi hé
sO pha lodng khac nhau. Két qua xac dinh khoang ndng do tuyén tinh dugc trinh bay ¢ Bang 2.

Bing 2. Két qua khao sdt khodng tuyén tinh ciia TMP, ERS, SMX

Trimethoprim Erythromycin stearat Sulfamethoxazol
STT Nong do S pic Nong do S pic Nong do S pic
(ug/mi) (mAU.s) (ug/m) (mAU.s) (ug/mi) (mAU.s)
1 24,45 9492 75,90 4501 119,28 249907
2 32,96 15281 101,12 6119 159,04 463758
3 41,20 20108 126,40 8203 198,80 637539
4 49,44 23965 151,68 10216 238,56 927776
5 57,58 29937 176,96 11951 278,32 1152652
Phan y =599,21 x — 4886,7 y=175,183 x - 1306 y =5708 x — 448854
tich HQ r=0,9978 r=0,9991 r =0,9968

Tir @6 thi cho thay c6 mbi quan hé tuyén tinh chat ché giita ndng d6 ctia trimethoprim, erythromycin stearat,
sulfamethoxazol voi dién tich pic tuong (mg. Pudng hdi quy c6 dang duong thang va c6 hé sb twong quan r > 0,995
(hay R? >0,99).
3.1.2.4. B0 lap lai

Do lap lai cua phuong phap duoc xac dinh trén 6 miu thir song song ctia cing mot mau véi cung diéu kién dién
di, trong cung mot ngay.

Chuén bi mau thir: Can khoang 0,0300 g thudc bot Erybact 365 vao binh 10,0 ml. Thém 1,0 ml methanol roi dem
siéu 4m 5 phut. B4 sung dén vach bang nude loai ion. Tién hanh loc dung dich thu dugc qua gidy loc. Dich loc thu
dugc dem loc qua mang loc 0,2 pm. Lay dich loc cudi cing dé tién hanh chay dién di. Két qua thu duoc & Bang 3.

Bing 3. Két qua danh gid a6 Iap lai trén mau thuoe bot Erybact 365

. Trimethoprim Erythromycin stearat Sulfamethoxazol

STT lllf(l,,‘:l"g Dign Nong d¢ | Ham | Diéntich | Nong dé | Ham | Dién tich | Nong dp | Ham
cin © tich pic (ug/ml) luong pic (ug/ml) luong pic (ug/mi) luong

(mAU.s) (mg) | (mAU.s) (mg) | (mAU.s) (mg)
1 0,0298 16348 40,37 40,64 8233 122,71 123,53 495177 197,01 198,33
2 0,0301 16525 40,71 40,58 8208 122,41 122,01 516149 202,72 | 202,05
3 0,0299 16041 39,77 39,90 8266 123,09 123,51 510057 201,06 | 201,74
4 0,0305 16791 41,24 40,56 8699 128,17 126,07 508583 200,66 197,37
5 0,0296 16333 40,34 40,88 8166 121,92 123,57 505170 199,73 202,43
6 0,0293 15874 39,44 40,38 8190 122,20 125,12 487512 194,92 199,58

Trung binh TB = 40,49 mg; n = 6; TB =123,97 mg; n = 6; TB =200,25 mg; n = 6;
RSD =0,8% RSD =1,15% RSD =1,06%

Két qua & Bang 3 chiig to phuong phap c6 do lap lai tot: Do 1ap lai cac két qua dinh lwong cia trimethoprim,
erythromycin stearat, sulfamethoxazol trong mau thtr tot (RSD < 2%).
3.1.2.5. B§ dung ctia phuong phap

Tién hanh tham dinh d¢ ding theo phuong phap mau ty tao, thém chinh xac dung dich chuén hdn hop ba chit vao
mau thir. Luong chét chuén thém vao & ba muc néng d6 60%, 80%, 100% so voi néng do lam viéc. Néng d6 mau
thir khoang 20% so véi n@)ng d6 1am viéc. Mdi mirc néng do g@)m ¢6 3 mau doc lap. Xac dinh phﬁn tram tim lai duoc
ctia mdi chét phéan tich so vdi luong ban dau. Két qua do dang duogc thé hién ¢ cac Bang 4, 5, 6.
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Bing 4. Két qua ddanh gia dé ding ciia TMP

STT | Néng dp méu | Nong dp chudin thém Dién tich pic Néng dp chudan thém | Dp thu hoi
thw Iy thuyet (ug/ml) (mAU.s) thuc té (ug/ml) (%)
1 7,79 15143 26,36 99,9
2 7,79 26,40 15549 26,82 101,6
3 7,79 14763 25,93 98,2
4 7,79 21058 35,23 100,1
5 7,79 35,20 21047 35,21 100,0
6 7,79 20952 35,06 99,6
7 7,79 31021 48,83 99,6
8 7,79 44,00 30833 43,59 99,1
9 7,79 30924 43,71 99,3
Bing 5. Két qua danh gia @ diing ciia ERS
STT Nong dj Nong dp chudn thém Diégn tich pic Néng dp chuan thém | D thu hoi
mau thir Iy thuyet (ug/ml) (mAU.s) thuc te (ug/ml) (%)
1 24,95 3856 77,00 99,5
2 24,95 77,40 3974 78,62 101,6
3 24,95 3993 78,88 101,9
4 24,95 4317 104,54 101,3
5 24,95 103,20 4171 101,51 98,4
6 24,95 4254 103,23 100,0
7 24,95 8016 128,20 99,4
8 24,95 129,00 8250 130,19 100,9
9 24,95 8060 128,58 99,7
Bing 6. Két qua danh gia o ding ciia SMX
STT | Nong dp miu thir | Néng dj ghmfn thém Dién tich pic Nong dj ghmfn thém | D¢ thu héi
Iy thuyet (ug/ml) (mAU.s) thuc té (ug/ml) (%)
1 39,75 391992 120,00 100,6
2 39,75 119,28 386319 118,42 99,3
3 39,75 390239 119,51 100,2
4 39,75 509475 161,88 101,8
5 39,75 159,04 503871 160,51 100,9
6 39,75 494036 158,12 99,4
7 39,75 767983 200,48 100,9
8 39,75 198,80 768378 202,26 101,7
9 39,75 767216 197,10 99,1

Két qua trong cac Bang cho thay, do thu hdi ctia erythromycin stearat, trimethoprim va sulfamethoxazol déu nim
trong khoang tir 98,0% dén 102,0%.
Nhu vay phuong phéap dinh lugng cho d6 ding cao khi dinh lugng ba chat trén.

3.1.3. Uhg dung trén ché phcfm dé dinh lwong hoat chat

Phuong phap phan tich béng CZE sau khi thdm dinh d3 duoc ap dung dé dinh luong ERS, TMP, SMX trong ché
pham dang vién nén, thuoc bot chira cac khang sinh nay. Két quéa dinh lvgng (Bang 7) cho thay ham luong thuc cta
cac khang sinh twong g trong ché pham nay déu nam trong khoang dao dong cho phép vé ham lugng so véi ghi
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trén nhin theo quy dinh hién hanh ctia Dugc dién Viét Nam IV [1].

Bing 7. Két qua dinh lwong hoat chat trén ché pham

Ché phim Ham lwong thuc té (%) so véi ham lwong | Dao dong (%) vé ham lwong cho
p TB £ SD (mg) (n =6) trén nhan (TB = SD) phép theo DDVN IV
) TMP 40,37+ 0,4 100,9+ 1,0 95 -105
Thuoc bot
Erybact 365 ERS 123,0+£0,9 98,41 £ 0,7 95 -105
SMX 200,7 £ 2,1 100,3+ 1,0 95 -105

3.2. Ban ludn

Viée st dung k¥ thuat CZE, phuong phap nay tuwong dbi phii hop véi ca 3 chat trimethoprim, erythromycin
stearat va sulfamethoxazol v6i thoi gian phan tich ngan (dudi 4,0 phit) (Hinh 2). Phuong phap da chung té dugc sy
phu hop trén miu ché pham thyc Erybact 365 1a ché pham méi. Trude day chi la sy phdi hop ciia trimethoprim va
sulfamethoxazol theo ti 18 1 : 5 1a hai chat diét khuan, sir dung thém khang sinh kim khuan erythromycin stearat dé
lam ting kha ning diét khuin cua thudc ciing nhu mé rong phd khang khuan. Nhom nghién ctru chua tim thiy tai
liéu nao nghién ctru phuong phap dinh lugng dong thoi ca 3 hoat chét trén bang CZE. Loi thé chii yéu cua phuong
phap dugc nghién ctru thiét 1ap 1a dung chung mot phwong phap dé phan tich dong thoi 3 hoat chét trén, mot phuong
phap an toan, kinh té va nhanh. Trong thdi gian tdi, nhom nghién cliru s€ tham dinh lai phuong phap dé ap dung
cho cac ché pham c6 chira thanh phan erythromycin stearat, hay cac ché pham chi c6 2 thanh phan trimethoprim va
sulfamethoxazol dang luu hanh trén thi trudng [4],[6],[7]. Hy vong phuong phap CE duoc ding dé bb trg, thay thé
khi can thiét cho nhiéu phuong phap HPLC dang hién hanh.
4. Két luan

Phuong phap da xay dung dé dinh lugng ERS, TMP, SMX cho thoi gian phén tich twong dbi ngin. Két qua thim
dinh theo ICH cho thay phwong phap da xay dung phu hop dé 4p dung dinh lugng 3 khang sinh ké trén trong ché
pham, c6 d6 ding, d6 tuyén tinh va d¢ chinh xac phi hop [3]. Phuong phap c6 trién vong tot dé ing dung dinh luong
ERS, TMP, SMX trong cac che pham chira cac khang sinh nay trén thi truong nhu mot lya chon k¥ thuat bo sung
bén canh cic phwong phap sin c6 sir dung ki thuat HPLC.
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SUMMARY

A CZE method was developed for the assay of Sulfamethoxazole, Trimethoprim and Erythromycin stearate in
solid dosage forms. Column: Fused-silica capillary (effective length 30 cm, total length 40.2 cm, inner diameter
75 um);Background electrolyte -15 mM solution of Potassium dihydrogen phosphate and 15 mM Disodium hydrogen
phosphate, adjusted to pH 5.0; Detector: PDA (205 nm for Erythromycin stearate; 270 nm for Sulfamethoxazole,
Trimethoprim); The total running time was about 4 minutes. The method was validated in terms of specificity,
linearity, accuracy (vecovery rate: 98,2 — 101,9%) and so, the suitability and reliability was confirmed for the
intended applications.

(Ngay nhdn bai: 15/9/2017 ; Neay phan bién: 03/10/2017 ; Ngay duyét dang: 26/12/2017)
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XAC PINH DUNG MOI ETHANOL TON DU TRONG:I'HU6C BANG
PHUONG PHAP SAC KY KHi MAO QUAN

PHAN NG qYE‘N TRUONG T{—[A"NG, H{i MINH HIEN
Vién Kiém nghiém Thuoc TP. Ho Chi Minh

Tir khéa: Scc ky khi mao quan, dung moi ton du, Ethanol

1. Pit van dé

Theo tai liéu CPMP/ICH/283/95 ciia co quan dugc
pham chau Au (EMA), ethanol 1a dung méi dugc su
dung trong san xut thudc voi cac ly do nhu: dung moi
trong giai doan két hat dé san xuét thudc vién, dung moi
trong dung dich bao phim trong truong hop dugc chat
dé hong do hoi am va yéu cau phai dugc kiém tra giGi
han trong thanh phidm [1]. Ethanol thugc nhom 3 cua
cac dung moi phdi dugc gidi han vi GMP hodc vi cac
yéu cau chét luong khac [2]. Duogc dién Viét nam IV
dua ra quy trinh chung xac dinh dung méi t6n du bang
phuong phap sic ky khi v6i k¥ thuat tiém hoi pha tinh
[2]. K¥ thuat nay doi hdi phai trang bi kém theo may
sdc ky khi bo tiém mau hoa hoi, 1, lc, léy va tiém mau
tu dong thong qua phdn mém diéu khién nén tiéu ton
tai lyc va thoi gian. Thyc tién may sic ky khi tai nhiéu
phong klem nghiém & nudc ta chi c6 bo tiém mau long
kiéu truc tlep hodc chia dong/khong chia dong, khong
tiém dwoc méau pha hoi. Do vay, d& tai: “Xdc dinh dung
méi ethanol ton du trong thuéc bang phwong phdp sdc
ky khi mao quan” duoc thyc hién nhim xay dung va
thidm dinh cac phuong phap xac dinh dung méi ton du
ethanol, tuan thu cac quy dinh ctia ICH (Hoi nghi qubc
té vé hai hoa cac yéu cau ky thuat dé dang ky cac thude
dung cho ngudi) ghi trong “Vin ban tham dinh quy trinh
phéan tich” (Text on validation of analytical procedures)
va “Mo rong van ban thdm dinh quy trinh phan tich”
(Extension of the ICH Text on validation of analytical
procedures). Quy trinh phan tich nay gitp cho cac don
vi kiém nghiém khai thac trang thiét bi hién c6 dé kiém
soat dung moi ton du khong mong mudn trong qua trinh
san xudt thudc.

2. Thue nghiém
2.1. Thiét bi, dung cu, héa chit, thudc thir va chét chuin
2.1.1. Thiét bj, dung cu

Pa duge higu chuén theo GLP va ISO/IEC 17025:
2005.

- Can phan tich.

- May sic ky khi GC Shimadzu 2010 Plus: Bo tiém
méu I6ng tu dong AOC-20i, dau do FID-2010 Plus, budng
tiém mau kiéu chia dong/khong chia dong SPL-2010 Plus
v6i b diéu khién dong khi bang k¥ thudt s6 AFC, phan
mém xt Iy dit kién LabSolutions phién ban 2.5.

- Dung cu thuy tinh va cdc dung cu thong thuong
khéc phu hop cho muc dich thi nghiém
2.1.2. Hoa chat, thuéce thir va chat chudn

- Ethanol (Fisher), sd 16: 1549916, ham luong:
99,99% C,H,O.

- 2- propanol (Fisher), s6 16: 1562431, ham luong:
99,97% C HBO

- Nuée cat 2 lan

2.2. Poi twgng va phwong phdp nghién ciru

2.2.1. Béi twong nghién ciru

Vién nén bao phim Fexostad 60, $616:010516/0011,
han dung: 05/2019 do Cong ty TNHH Lién doanh Stada
san xuat.

2.2.2. Phwong phap nghién cuu

2.2.2.1. Xay dung phuong phép thir

Chudn bi cdc dung dich tiém sdc ky (chucfn bi truoc
khi phdn tich).

- Dung dich chuan ngi: Can chinh xac khoang
500 mg 2-propanol (TT) vao binh dinh mrc 100 ml, pha
loang bang nude dén thé tich va lic déu thu duwoc dung
dich chuén noi.

- Dung dich chudn goéc: Can chinh xic khoang
500 mg ethanol (TT) vao binh dinh mtc 100 ml, pha
lodng bang nudc dén thé tich va lac déu thu dugc dung
dich chuan gdc ethanol.

- Dung dich chuan lam viéc: Hat chinh xé4c 5 ml dung
dich chuan ndi, 5 ml dung dich chuin géc, cho vao binh
dinh mirc 100 ml, pha lodng dén thé tich bang nudc, lic
déu, thu duoc dung dich chuén 1am viéc ethanol.

- Dung dich thi: Can chinh xac khoang 1,0 g
mau thr vao binh dinh mic 20 ml, thém chinh xac
1 ml dung dich chudn ngi, thém 10 ml nudc, siéu 4m
30 phat, pha lodng dén thé tich bang nudc, lic déu, ly
tam 3000 vong/phut trong 10 phat, 1y 16p dich trong
thu dugc dung dich thu.

- Dung dich tham dinh @ ding: Dung dich thir
¢6 noéng do ethanol lan lugt khoang: LOQ, 0,25 va
0,3 mg/ml trong dung dich 2-propanol c6 ndng d6 khoang
0,25 mg/ml.
2.2.2.2. Piéu kién sac ky

Detector: Ton hdéa ngon lua

Cot:

- Chat liéu: Silica nung chay
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- Kich thuoc: Dai = 30 m (d6 day 16p bao 1,8 um),
Puong kinh trong = 0,32 mm.

- Pha finh: 6% cyanopropylphenyl - 94%
dimethylpolysiloxan.
Nhiét d6 theo chuong trinh:
Théi gian (min) N'(‘(}?é)d‘-’
0 70
n 0-10 100
Cot 10-16 220
16-20 220
Budng tiém miu 200
Detector 260
Ty I¢ chiadong: 1:3

Khi mang: Heli dung cho sic ky
Téc d6 dong khi mang: 1,65 ml/min
Téc d6 dong t6i da tuyén tinh khi mang: 30,1 cm/s
Téc d6 dong khi nén: 400 ml/min
Téc d6 dong khi hydro: 40 ml/min
Thé tich tiém: 1 pl
2.2.2.3. C4ch tién hanh
Tiém lan luot dung dich chuan va dung dich thu

vao may sic ky khi. Ghi lai sic ky @0, thoi gian luu va
dién tich pic ethanol, 2-isopropanol. Tinh lugng ethanol
(C,H,O) trong 100 g ché pham:
Kétqua=(R ,/R¢)x Cyx Px(20x10°/M)

Trong d6: R/R: Ty 1€ dién tich gifra pic cua
ethanol va 2-propanol c6 dugce tir sac ky do cia dung
dich thir/chuan, Cs: Ham luong cia ethanol trong dung
dich chuin (mg/ml), P: Ham luong cta chuan ethanol
(% kl/k1), Mt: Khéi lugng mau thir (mg)
3. Két qua va ban luin

Thim dinh phwong phap phan tich [3]
3.1. Khdo sdt tinh phit hop ciia hé thong sic ky

Tién hanh séc ky 6 1an dung dich chuan, ghi lai sic
ky d6. Cac thong sé vé sic ky nhu hé sé ddi xing (A),
s6 dia ly thuyét (N), cac thong s6 vé su tach sic ky nhu
do phan giai (R) va thong s vé do chum thé hién &
RSD (%) d6i voi: thoi gian luu cua pic ethanol, thoi
gian luu cua pic 2-propanol véi 6 1an tiém: < 1,0% va
RSD (%) ddi véi: ty 1¢ dién tich pic ethanol so véi pic
2-propanol trén 6 14n tiém: <2,0%. Do phan giai gitra pic
ethanol va pic 2-propanol trong sic ky do cua dung dich
chudn phai R >3.H¢ s6 dbi ximg cuia pic ethanol phai
A <2.S6 dia ly thuyét pic ethanol phai N > 10000.

Bing 1. Tinh phit hop ciia hé thong sdc ky (n = 6)

Thoi gian Thoi gian Dién Dién tich pic | Til¢ di¢n | Dy phin | H¢ sé So
STT luu pic luu pic tich pic 2-propanol tich pic | gidi (R) | doixing | dialy
ethanol 2-propanol ethanol (A) thuyeét
(min) (min) (N)
1 3,250 3,622 258554 247589 1,044 5,116 1,551 34925
2 3,251 3,624 261637 252290 1,037 5,123 1,599 35264
3 3,257 3,628 243770 234335 1,040 5,253 1,438 37160
4 3,254 3,626 256903 244528 1,051 5,166 1,612 36127
5 3,257 3,628 244973 235442 1,040 5,252 1,443 37160
6 3,250 3,622 258276 247356 1,044 5,116 1,55 34925
TB 3,253 3,625 1,043 5,171 1,532 35927
(1)
Rg"D 0,10 0,08 0,45

3.2. Tinh djic hiéu

Sic ky d6 cua miu tring (nudc) khong cho pic la co thoi gian luu tring voi thoi gian luu cua pic ethanol

(3,25 phut); pic 2-propanol (3,63 phiit) trong sic ky d6 ctia mau chuan. Sic ky d6 mau thir cho pic ethanol c6 thoi

gian luu (3,25 phut), khac nhau khong c6 ¥ nghia théng ké véi pic ethanol (3,29 phut) trong sic ky d6 ciia mau

chuan. Mau thir khong cho thém chuan ndi 2-propanol khong c6 pic tai thoi gian lwu twong ing véi pic ctia chuan
ndi trong sac ky d6 mau chuén (3,63 phut). Sic ky do mau thir c6 xuét hién pic ethanol va trén sic ky do cia mau
thir thém chuén ethanol thay dién tich pic ethanol tang 1én va tai thoi gian luu cta pic ethanol khong xuét hién tinh

trang tach, ché pic.
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bl 3.3. Dg chinh xdc

1 3.3.1. Bé ldp lai
o — Tién hanh sic ky riéng biét 6 dung dich thir chuan
T T T T T R T T T ."“' bi & muc 2.3.1.1. Tiém 6 lan dung dich chuén lam viéc
- chuén bi & muc 2.2.2.1.a dé kiém tra d6 6n dinh cia hé
el - e thong séc ky.
2 3.3.2. B¢ chinh xac trung gian
e = ! Tién hanh nhu d6 lip lai vao ngay khac va kiém
LM T B B Bk B I T B ‘5""""'*"'"*""_-'.“ nghiém vién khéc. So sanh két qua thu dugc giira 2 1an
& thir nghiém. Gia tri hai két qua phan tich phai khac nhau
j 3 khong c6 ¥ nghia thong ké (s dung test F véi mirc y
ey . nghia 95%)).
L ——=i IJ!“ILI"I IIIIIIIIIIII i1}
L | y o4 NN NN Y

Hinh 1. Sdc ky do (1) md:u trang, (2) mau chudn,

(3) mdu thi
Bing 2. Két qua khdo sat dg Idp lai va d chinh xdc trung gian ciia phirong phdp
Khéi lwong méu | Dién tich pic ethanol Dién tich pic Ham lugng
ST (ing) T ) Zpropetot )\ B ethanot (opm)
Do lap lai (Kiém nghiém vién 1)
1 1009,3 17963 299617 0,060 265,2
2 10094 18416 302089 0,061 270,3
3 1009,6 19141 304564 0,063 279,8
4 1007,8 18396 302365 0,061 269,7
5 1007,9 18408 304857 0,060 267,4
6 1008,0 18085 302681 0,060 264,2
Ket qua Trung binh = 269,4 ppm; SD = 5,6166; RSD = 2,09%
thong ké X +AX =269,4 ppm + 5,8943
Do lap lai (Kiém nghiém vién 2)
1 1008,9 18626 298663 0,0624 2774
2 1009,0 18293 278391 0,0657 294,3
3 1008,2 19916 304645 0,0654 292,6
4 1008,2 17637 274330 0,0643 287,1
5 1008,3 17966 283425 0,0634 282,6
6 1008,3 18389 288684 0,0637 284.1
Két qua _
thf')ng ké Trung binh = 286,4 ppm; SD = 6,3570; RSD =2,22% ; X+AX =286,4 16,6712
33;;“;';;“ SD, =5,6166 ; SD, = 63570 ; F, =128<F, =505

bo 1éch chuan trong ddi (% RSD) ket qua dinh lugng cua kiém nghiém vién 1 va 2 1an luot 12 2,09 va
2,22%, dat yéu cau so voi tiéu chuan chdp nhan khong qua 3,7% [4]. Mat khac, két qua tric nghiém test F:
F ., = 1,28 <F, ;5= 5,05 cho thay 2 phwong sai khong khac nhau c6 y nghia thong ke Nhu vay, phuong phap dinh
luong dat yéu cau vé d6 chinh xéc.
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3.4. D) diing

Thém chuén ethanol vao mau thir tur nong do 6 LOQ dén 120% gioi han cho phép (5000 ppm) la cac dung dich
tham dinh d¢ dung ¢ muc 2.2.2.1.a. Tién hanh sic ky 9 dung dich trén dé xac dinh luong tim thay va tinh ty 1& phuc
hdi. Két qua dugc trinh bay trong Bang 3.

Bing 3. Két qua khao st dg diing ciia phwong phap dinh lrong

Nong dp | Lwong méu | Lwong thém | Dign tich Dién tich pic A/B Luwong tim | Ty ¢ phuc
(%) thir (mg) vao (mg/ml) | pic ethanol 2-propanol thay hoi (%)
V) (A) (nV) (B) (mg/ml)
1006,5 0,0049 6133 293660 0,021 0,0046 93,22
LOQ 1006,6 0,0049 6294 294325 0,021 0,0047 95,76
1009,9 0,0049 6251 295648 0,021 0,0046 94,54
1009,8 0,2454 298452 301860 0,989 0,2454 100,02
100 1010,4 0,2454 302111 306834 0,985 0,2444 99,60
1003,6 0,2454 299157 303762 0,985 0,2445 99,62
1002,9 0,2945 357942 303679 1,179 0,2927 99,40
120 1003,0 0,2945 368134 312728 1,177 0,2923 99,27
1002,9 0,2945 370082 319165 1,160 0,2880 97,78
Ty 1¢ phuc hdi trung binh = 97,69%; RSD = 2,61%

. Ty 1€ phuc hoi ttr 93,22% - 100,02% vai do 1éch chuén tuong d6i (% RSD) ciia ty 1¢ phuc hdi 1a 2,61% dat yéu
cdu so v6i tiéu chuén chap nhan tir 90,0% - 107,0% [4]. Nhu vay, phuong phéap dinh luong dat yéu cau vé do dang.

3.5. Tinh tuyén tinh

Chuan bi cac dung dich chuén c6 ndng d¢ tir LOQ den 120% g10’1 han cho phép (5000 ppm). Cac dung dich nay
c6 ndng d6 nam trong khoang: 0,005 — 0,301 mg/ml. Két qua danh gia thong ké tinh tuyén tinh dugc trinh bay trong
Béng 4.

Bing 4. Két qua tinh tuyén tinh ciia phirong phdp dinh lwong

STT No”‘ng do ethanol Dién tich pic Dién tich pic A/B
(mg/ml) ethanol (uV) (A) 2-propanol (uV) (B)

1 0,005 6235 295546 0,021

2 0,050 53013 255828 0,207

3 0,100 101383 250546 0,405

4 0,251 268410 264036 1,017

5 0,301 399081 344331 1,159

P Lz _ | y-intercept = 0,0074 ; Slope = 3,9281 ; R?>=0,9989 ;
Keét qua thong ké

Sr=10,0017 ; b exp = 0,53 ; L 61,13; S, =0,06 ; S, =0,01

Két qua cac gia tri hé s6 twong quan r = 0,9995 (> 0,999) cho thdy ¢ tuong quan tuyén tinh giira ndng do va ty
1¢ dién tich pic giita ethanol va 2-propanol. Cac gié tri thong ké cho thdy phwong trinh hdi quy 14 twong thich véi
khoang tin cdy hep.

4. Két luan

D3 xay dung va thim dinh quy trinh phén tich dung mai ton du ethanol thudc nhom 3 trong vién nén bao phim
Fexostad 60 bang phuong phéap sic ky khi mao quan sir dung bé tiém méu long. Thdm dinh dugc tién hanh theo
huéng dan cia ICH Q2A va Q2B véi céac chi tiéu: tinh dic hiéu, do chinh xac, do ding. Quy trinh nay it tén thoi
gian, c6 tinh dac hi€u, cho d6 dung va chinh xac cao. Co thé ap dung dé xac dinh dung méi trén trong cac thanh
pham khac véi diéu kién pic ethanol va 2-propanol tach khoi cac thanh phan khac va trong mau thir khéng ¢ chira
dung moi 2-propanol.
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SUMMARY

The capillary gas chromatographic method for rapid determination of class 3 residual solvent namely ethanol in a film
coated tablets has been validated. The method was performed according to the requirement of ICH validation guidelines
024 and Q2B. Specificity, precision, accuracy, linearity, limit of quantitation were determined and good results were

obtained.

(Ngay nhdn bai: 08/5/2017 ; Ngay phan bién: 26/6/2017 ; Ngay duyét dang: 26/12/2017)

NGHIEN CUU PHAN LAP VA TINH CHE NOTOGINSENOSID R1
TU SAPONIN TOAN PHAN CUA TAM THAT

NGUYEN VIET THUY, NGUYEN TUAN ANH, TRAN TH] THU TRANG, POAN CAO SON
Vién Kiém nghié¢m thuoc Trung wong

Tir khoa: Phdn lap, tinh ché, Notoginsenoside R1, Saponin, Tam that.

1. Pt van dé

Vi duoc liéu Tam that 14 ré ctia cAy Panax notoginseng
(Burk) F.H Chen, ho Nhan sam (Araliaceae), 1a mot
trong nhitng vi duoc liéu duoc sir dung phd bién trong
d6ng y. Thanh phan hoa hoc chinh ciia Tam that 14 cac
saponin thudc nhém dammaran ma phan aglycon 14 hai
chit: 20(S) protopanaxadiol va 20(S) protopanaxatriol, da
xéc dinh dugc cac chat nhu ginsenosid-Rgl, Rbl, Re, Rd,
notoginsenosid R1... 13 cac chat chiém ty 18 16n [1],[2].
Thanh phan notoginsenosid R1 (N-R1) di dwoc Dugc
dién Trung Qudc quy dinh 14 mot trong nhing chit danh
dAu trong phép thir dinh tinh, dinh lvong cia chuyén ludn
Tam thét, dd dugc dinh lugng bang phuong phap HPLC
va dua ra gioi han ham luong. Dy thao ciia Dugc dién Viét
Nam (DPVN) IV, chuyén luan Tam thét di dugc bd sung
thém phan dinh tinh notoginsenosid R1 bang TLC va dinh
luong notoginsenosid R1 bang HPLC.

Tuy nhién, hién nay chung ta chua sin c6 cac chat
chuén dic trung cho Tam that trong d6 ¢ notoginsenosid
R1 dé kiém tra chét luong duogc li¢u dang st dung va
lwu hanh trén thi truong. Cac chat chuan nay thuong
dugc nhdp tir nude ngoai voi gia cao, thoi gian cho
doi dai gay kho khin cho cong tac kiém nghiém. Xuat
phat tir nhu cau thyc tién doi hoi phai ¢ chat chuin
nham bd sung vao quy chit chuan DDVN phuc vu cng
tac kiém tra va quan ly chét luong dugce liéu Tam that,
chiing t6i da nghién ctru chiét xuat, phan 1ap va tinh ché
notoginsenoside R1 tir Saponin toan phan ctua Tam thét

lam chét chuén dé kiém tra chat luong duogc ligu.
2. Thuc nghiém
2.1. Thiét bi, héa chdt, chit chuin

2.1.1. Thiét bi, dung cu

Céc thiét bi, dung cu cua Vién Kiém nghiém thude
Trung uong (d4 dwoc hiéu chuan theo ISO/IEC 17025
va GLP) va Vién Hoa hoc — Vién Han 1am Khoa hoc va
Cong nghé Viét Nam, gdm:

- May HPLC SHIMADZU UFLC;

- May HPLC HITACHI;

- May sic ky long khdéi phd LC ESI orbitrap
(THERMO LTQ Orbitrap XL);

- May cong hudng tir hat nhain NMR-BRUKER-
500MHz;

- May do diém chay ELECTROTHEMAL IA 6304;

- My do phd hong ngoai NILOLET LEXUSB
670FT-IR;

- Can ky thuat SARTORIUS BSA 224S;

- Can phéan tich METTLER TOLEDO c¢6 d§ chinh
xac d = 0,1 mg;

- Ta siay MEMMERT UL 40;

- Tt bao quan lanh TOSHIBA;

- May lic siéu 4am ELMASONIC S100;

- Cot sac ky Inertsil RP 18 (250 x 4,6 mm, 5 pm);

- N&i cach thity, bd cit quay chan khéng BUCHI
V-850;

- Ta hét, bo loc dung méi ¢ mang loc 0,45 pm, bo
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dung cu sinh han, pipet chinh xéc...
2.1.2. Héa chat

Céc dung moi, hoa chit da dung dat cip do tinh khiét
phan tich (PA) va tinh khiét sic ky (dung cho HPLC).

Loai tinh khiét phan tich (PA): Methanol, aceton,
cloroform, ethyl acetat, ethanol tuyét dbi, acid
phosphoric, acid sulfuric, dicloromethan.

Loai tinh khiét sic ky (HPLC): Acetonitril.

2.1.3. Chdt chudn

- Chat chuén sir dung 1a chuan notoginsenosid R1
ngudn gbc Trung Qudc, SKS 110745-200617, ham
lugng 100% tinh theo nguyén trang.

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

Saponin toan phan cia Tam thit dugc didu ché tir
nguyén liéu 1a ré va than ré clia loai Panax notoginseng
(Burk) F.H Chen, duoc quy dinh trong Dugc dién Trung
quéc 2010 [7] nhu sau: Dugc liéu dugc nghién nho, dun
héi Iuu véi ethanol 70%, loc lay dich chiét va thu hoi
dung méi trong chan khong Iy can. Cén dugc dua Ién
cot da nhdi sdn chit hap phu khong phan cuc hodc phan
cuc yéu voi chat mang 1a styren dong tring hop, rira giai
voi nude va ethanol 80%. Loai bé nudc, gitt lai dich rira
giai ethanol 80%, bdc hoi trong chan khong dén kh.

Vé cam quan, nguyén liéu c6 mau gan tring hoic
vang nhat, vi déng nhe va hoi ngot.

Thanh ph.'?m cua Saponin toan phén clia Tam thét
bao gdm: N-R1 khoang 5%, ngoai ra con c6 4 hoat chit
khac d6 1a ginsenosid (G) Rgl, Re, Rb1, Rd. Ham lugng
saponin toan phan khoang 75% (d6i voi dang ubng) dén
85% (d6i v6i dang tiém truyén).

Nguyén liéu ciia dé tai 1a Saponin toan phan ciia Tam
that, dugc chung t6i mua trén thi trudng. Kiém tra su
c6 mat ctiia Notoginsenosid R1; so b dinh lugng ham
luong N-R1 theo Dugc dién Trung qubc 2010 bang
phuong phap HPLC, st dung nguyén liéu c6 ham lugng
N-R1 >5,0% dem di phéan 1dp N-R1.

- Tén Latinh: Panax Notoginsenosides

- Cong ty san xuat: World-Way Biotech InC (Trung
Qudc).

bia chi: Room 2901, 1st Building of Vaya Garden,
35 Melin street, Yuhua District, Changsha, 410019,
China.

- L6: 150402

2.2.2. Phuong phap nghién cuu

22.2.1. Phuong phip phan 1ap va tinh ché
notoginsenoside R1 tir Saponin toan phan cia Tam
that

- Phén lgp: St dung phirong phap sdc ky cot qua 2 brde.

Bue 1: Str dung pha tinh hap phu qua hai giai doan
(silica gel ciia Merck loai 63 — 200 um va 40 — 63 pm)
dé phan 1ap cac thanh phz‘”m hoat chit. Khéo sat lya chon
dung mdi chay cot thich hop. Kiém tra cac phan doan
bang SKLM, tim phin doan c6 mit N-R1. Xéac dinh
ham luwgng N-R1 phan 1ap dugc bing phuong phap
HPLC [7].

Budre 2: St dung pha tinh hap phu C18 ctia Merck
(loai 140 pm) dé phan 1ap N-R1. Khao sat lya chon
dung méi chay cot thich hop. Kiém tra cac phan doan
béng SKLM, tim phan doan c6 mét N-R1. Xac dinh ham
luong N-R1 phan lap duoc bang phuong phap HPLC
[71.

- Tinh ché: St dung phuong phap sdc ky cot pha dao
v6i pha tinh C18 dé tinh ché N-R1 tir san pham cia qua
trinh phan 1ap dé thu dugc chat chuan c6 ham lugng phu
hop. Kiém tra N-R1 tinh ché dugc bang phwong phap
SKLM va HPLC [7].
2.2.2.2. Xéc dinh ciu trac, nhan dang va danh gia do
tinh khiét cta chét chiét dugc.

- Xac dinh cAu triic va nhan dang: Tu chét tinh khiét
da tinh ché dugc, xac dinh cdu trac bang cac phuong
phép hién dai nhu: xac dinh diém chay, do phé UV-VIS,
IR, NMR ('H, 3C, DEPT), x4c dinh khéi lwong phan
tir bang LC-MS.

- Pinh tinh, dinh Iugng va danh gia do tinh khiét: Sir
dung phuong phap HPLC (muc 3.2) so sanh vdi N-R1
chuén d dinh tinh, dinh lugng va danh gia do tinh khiét
cta chét chiét duoc.

3. Két qua va ban luin
3.1. Quy trinh phén ldp va tinh ché N-R1
3.1.1. Phan lgp: Qua trinh phan lgp qua hai buoc:

Buwdce 1: Phan 1ap thé qua hai giai doan.

Giai dogn 1: Su dung silica gel cé kich thudc hat
63 — 200 pm dung mdi rua giai la dicloromethan -
methanol - nudc v6i d6 phan cuc ting dan himg cac
phan doan co chira N-R1. Két qua thu dugc R1 & phan
doan dicloromethan - methanol - nuéc (60 : 10 : 1).

Giai dogn 2: Su dung silica gel c6 kich thudc hat
40— 63 pm véi dung méi rira giai 1a hon hop dicloromethan
- methanol - nu6ce c6 @6 phan cyc ting dan hing cac phan
doan ¢ chira N-R1. Két qua thu dugc N-R1 ¢ phan doan
dicloromethan - methanol - nude (60 : 10 : 1).

Buéce 2: Phan lap tinh: Sir dung phuong phap sic
ky c6t voi pha ddo YMC RP-18 cé kich thuéc hat
140 pum véi dung moi rira giai 1a hdn hop
methanol- nudc c6 do phén cuc ting dén d3 tach duge
N-R1 ra khoi cac thanh phan khac. Két qua thu duoc
N-R1 ¢ phan doan methanol - nudc (55 : 45).
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Quy trinh phan 1ap da xay dung duoc dé thyc hién,
6n dinh va san pham phan lap cho ham lugng N-R1
khoang 82,13%.

3.1.2. Tinh ché

San pham cua qué trinh phan lap duoc tinh ché qua
cot sac ky pha dao YMC-RP18 véi dung méi rira giai 1a
hdn hop aceton - nudce (40 : 60) thu duge san phém la
N-R1 c6 dang bdt vo dinh hinh mau tréng, ham lugng
97,32% (HPLC) (muc 3.2). Hiéu sut cta toan bd qué
trinh phan lap va tinh ché 1 57,5%.

3.2. Xdc dinh cdu triic, nhin dang va danh gid dé tinh
khiét ciia chit tinh ché dwoc

San pham cudi cing ctia qua trinh tinh ché dugc
phan tich bang cac thong sd:

3.2.1. Tinh chat: Bét vé dinh hinh mau tr(ing.
3.2.2. Nhiét do nong chay:

Chat tinh ché dugc sdy kho & 50°C dén khdi lugng
khong ddi, dé trong binh hit 4m co silica gel trong
24 gio, nghién min rdi dem xéc dinh nhiét do néng chay.
Két qua diém chay do duoc 1 215°C, phit hop véi nhiét
d6 nong chay cia N-R1 theo tai liéu tham khao duoc 1a
215°C -217°C [5].

3.2.3. Phé hdp thu tir ngoai kha kién (UV-VIS) va pho
hong ngoai (IR) déu trang véi cac phd cua chat chudn
N-R1. Ngoai ra phd IR cho cac dinh hap thu dic trung
cho cac nhom (-OH) & 3419, (-CH) ¢ 2924, (-CO) ¢
1646 cm! va cac dinh hép thu manh dac trung cho
-CH=CH- vong thom & 1456, 1385, 1073, 1043, 891,
668 cm’!.

3.2.4. Phé cong huong tir hat nhén

Phé cong hudng tir hat nhan dugc ghi bao gdm
cac phd: Phd 'H-NMR, '3C-NMR, DEPT, HMBC va
HSQC. Tir cac két qua phén tich cua cac phd trén két
hop v6i tai liéu tham khao [3], chat chiét duoc chinh 1a
N-R1, chinh x4c va hoan toan phu hop véi cau trac cia
phén tir N-R1 sau day:

3.2.5. Phé khoi
Pé xac dinh chinh x4c pic phan tir cta chit tinh

ché dugc bang thiét bi LC-MS, trong qua trinh bin pha
méu bang phuong phap ESI, tac nhan Na* da duoc st
dung. Két qua da ghi duoc 1 phé chi chira pic ion phan
tir ¢6 gid tri [M+Na]* m/z = 955,52 dalton. Nhu vay sb
khéi m/z cua chat tinh ché duoc 14 955,52 - 23 = 932,52
dalton. Do z = 1 nén khdi luong phan tir cua chat tinh
ché duogc 1a 932,52 dalton, xap xi 933, phu hop véi
cong thirc phan tir cia N-R1 la C,,Hg, O, va phu hop
voi cac tai liéu da tham khao dugc [4],[6].

3.2.6. Pinh hrong bang phirong phdp sdc ky long hiéu

nang cao (HPLC)

DPiéu kién sdc ky:

- Cot sic ky Inertsil RP18 (250 x 4,6 mm; 5 pm)

- Detector DAD: 203 nm

- Pha dong: Acetonitril — Nudc (22:78)

- Téc d6 dong: 1,5 ml/phut

- Thé tich tiém: 20 pl

- Nhiét d6 phan tich: Nhiét do phong thi nghiém

- Thoi gian phan tich: 20 phut

- Dung dich thi: Hoa tan mot luong mau thir
trong methanol dé dugc dung dich co nong do khoing
0,15 mg/ml.

- Dung dich chuan: Hoa tan mot lugng mau chuan
notoginsenosid R1 trong methanol dé duoc dung dich
¢6 ndng d6 khoang 0,15 mg/ml.

Tién hanh:

- Kiém tra kha nang thich hop cua hé thdng sic ky:
Tién hanh sic ky v6i dung dich chuan, ghi nhan sic ky
dd, thoi gian Iuu va dién tich ctua pic chinh. D6 1éch
chuan tuong dbi ciia dién tich pic N-R1 tir 6 lan tiém
lap lai khong 16n hon 2,0%. Hé s bét ddi ctia pic N-R1
khong dugc 16n hon 1,5; s6 dia Iy thuyét khong nho hon
4000.

- Tiém riéng biét dung dich thir va dung dich chuin
vao hé thong sic ky, tién hanh sic ky theo diéu kién da
mb ta, ghi lai sac ky do.

- Tinh ham lugng phan trim cia N-R1 trong mau thir
theo nguyén trang dua theo dién tich pic chinh cua dung
dich thir va dung dich chudn, d6 pha lodng cua dung
dich thur va dung dich chuén, ham lugng N-R1 chuén.

Két qua: Ham luong cia notoginsenosid R1 chiét
dugc c6 ham lugng 97,32% tinh theo nguyén trang.

4. Két luan

D3 xay dung dugc quy trinh phén 1ap va tinh ché N-R1
twong d6i don gian véi cac hoa chat va dung moi phd bién,
san co, it doc, dé dang ap dung tai cac phong thi nghiém.
V6i nguyén liéu ban dau dé kiém (mua trén thi truong),
voi gia thanh thip va khdi lwong it (50 g), chung toi da
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tinh ché dugc lwong chat N-R1 tinh khiét 1a 2,05 g (hiéu suét toan bd qua trinh phan 1ap va tinh ché 1a 57,5%) v6i ham
lugng 97,32% tinh theo nguyén trang.

Pi tién hanh xac minh cdu trac cua N-R1 tinh ché dugc dya trén phén tich cac thong sé hoa 13’1 nhu tinh chat,
nhiét 46 nong chay va cac phuong phap phd cong hu’ong tu hat nhan, phuong phap phan tlch khéi phé, phuong phap
quang phd hong ngoai. Két qua thuc nghiém da khing dinh cong thirc phan tir ciing nhu cdu triic ciia N-R1 tinh ché
dugce 1a phu hop véi cac két qua nghién ctru da dugc cong bé.
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SUMMARY

The isolation, purification of Notoginsenoside RI from Panax notoginseng saponins are bought in the market.
Notoginsenoside R1 was isolated and purified by chromatographic column method using silica gel (the particle size of
the silica gel is in the range of 40 — 200 um) and reverse phases (RP18) as station phases with the suitable resolution
solvent-systems.

The Notoginsenoside R1 structure of final products is confirmed by IR, MS and NMR spectrum. The content of
Notoginsenoside R1 obtained is 97.32% (determined by HPLC). This product can be used to control the quality of herbal
materials and drugs which are suspected to contain the Notoginsenoside R1.

(Ngay nhdn bai: 20/6/2017 ; Neay phan bién: 18/8/2017; Ngay duyét dang: 15/9/2017)

THONG TIN KHOA HQC - TIN TUC

DANH MUC THUOC KHONG DAT CHAT LUONG
DADUQCBO Y TE XU'LY TU 01/06/2017 DEN 30/11/2017

HA THI MINH CHAU
Vién Kiém nghiém thuéoc Trung wong

bé tang cuong gidm sat cac co sO san xuét, kinh doanh trong viéc thuc hién thu hdi thube vi pham chét lugng,
ddng thoi gitp cho cac dong nghiép c6 thém thong tin vé nhitng hoat chat va cac tén thudc can luu ¥ vé chat lugng,
chung t6i tap hop danh muyc cac thude vi pham chit lugng tir 01/06/2017 dén 30/11/2017 ma BO Y té da ra vin ban
thong bao thudc gia, thude bi thu hdi, rat s6 ding ky ciia thude va dinh chi luu hanh: 25 thude bi dinh chi va thu hdi,
rit s6 dang ky cua 74 thudc.

Chi tiét vé danh muc thudc xin xem ¢ Bang dudi day:
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Trang
o Nghién ciru khoa hoc

- Nghién ctru dinh tinh, dinh lugng ddng thdi 12 Glucocorticoid trong kem béi da my phdm bang phwong
phap HPLC.
LE THI HUONG HOA, HOANG THANH TAM, POAN CAO SON, THAI NGUYEN HUNG THU 1
- Phuwong phap t6i wu hoa diéu kién tao tap Enalapril diketopiperazin trong xac dinh tap chét lién quan
cua Enalapril.
LE TH] QUYNH NGA, TRAN TH] HONG ANH, NGUYEN THU PHUONG 8
- Xay dung phuong phéap dinh lugng dong thoi Erythromycin stearat, Sulfamethoxazol va Trimethoprim
béang dién di mao quan ving.
NGUYEN THI THUY LINH, VO VAN BINH, NGO MINH THUY, LE DINH CHI 12
- Xac dinh dung méi Ethanol ton du trong thudc bang phuong phéap sac ky khi mao quéan.
PHAN NGUYEN TRUONG THANG, HA MINH HIEN 18
- Nghién ctru phan l4p va tinh ché Notoginsenosid R1 tir Saponin toan phan ctia Tam tht.
NGUYEN VIET THUY, NGUYEN TUAN ANH, TRAN THI THU TRANG, DOAN CAO SON 22

o Thoéng tin khoa hoc - Tin tirc

- Thudc khong dat chét lwong da duge Bo Y té xtr 1y tir 01/6/2017 dén 30/11/2017.
HA TH] MINH CHAU 25

CONTENTS

Page

e Scientific researches

Study on simultaneous identification and determination of 12 Glucocorticoids in cosmetic skin cream by
HPLC method.
LE THI HUONG HOA, HOANG THANH TAM, POAN CAO SON, THAI NGUYEN HUNG THU = 1

Optimal conditions for creating Enalapril diketopiperazin in determining the related substances of
Enalapril.
LE TH] QUYNH NGA, TRAN TH] HONG ANH, NGUYEN THU PHUONG 8

Development of Capillary Zone Electrophoresis method for simultaneous determination of Erythromycin
stearate, Sulfamethoxazole and Trimethoprim.
NGUYEN THI THUY LINH, VO VAN BINH, NGO MINH THUY, LE DINH CHI = 12

Determination of residual solvent namely Ethanol in drug by Capillary Gas Chromatographic method.
PHAN NGUYEN TRUONG THANG, HA MINH HIEN 18

Study on isolation and purification of Notoginsenoside R1 from total Saponin of the Panax notoginseng.

NGUYEN VIET THUY, NGUYEN TUAN ANH, TRAN THI THU TRANG, POAN CAO SON
22

Technical information — News

Substandard pharmaceuticals recalled from June 2017 to December 2017 on decision of Ministry of Health.
HA THI MINH CHAU 25

32 Tap chi KIEM NGHIEM THUOC - S6 4.2017; Tap 15.(58)



	_GoBack

