NGHIEN CUU KHOA HQC

DINH LUONG SUCROSE OCTASULFAT TRONG CHE PHAM THUOC UONG
CO CHUA DUGC CHAT SUCRALFAT, RANITIDIN VA BISMUTH KALI CITRAT
BANG PHUONG PHAP HPLC VOI DETECTOR CHi SO KHUC XA (RI)

LE TH] THIEN HUONG, TRAN THUY HANH, PHAM HONG MINH

1. Pjt van dé

Sucralfat, B-D-Fructofuranosyl-oa-D-glucopyranosid
octakis (dihydroxyaluminium sulfat) voi 8-10 phan tir
nhom hydroxyd va 22-31 phan tir nude, 1a mudi nhom
ctia sucrose octasulfat, dung diéu tri ngan ngiy trong
loét da day - ta trang. Thudc c6 tac dung tai chd (6 loét)
hon 1a tac dung toan than. Khi gap acid dich vi, thudc
tao thanh mot phirc hop nhu bot hd, bam phu vao ving
niém mac bi tén thuong tao thanh mot hang rao bao vé,
khong cho pepsin, acid va dich mat tiép xac 6 loét, tao
diéu kién cho 6 loét c6 thé lanh lai. Nham ting hiéu qua
diéu tri, nguoi ta thuong str dung phdi hop sucralfat véi
ranitidin va bismuth kali citrat. Trong do, ranitidin la
mot thude déi khang thu thé H, h1stam1n {rc ché canh
tranh voi hisamin ¢ cac thu the H, cua té bao thanh da
day lam giam luong acid da day tiét ra. Bismuth kali
citrat c6 ai luc bao phu chon loc 1én day 6 loét da day
thong qua qua trinh hinh thanh phtic hgp chelat tao mét
16p bao vé va con c6 tac dung diét khuan Helicobacter
pylori [2]. Ché pham dang vién nén, vién nang phdi hop
cac dugc chit néu trén ciing di xuat hién trén thi trudng.
Dé bao che dang phdi hop nay, ngudi ta can tao hat bao
ranitidin réi méi tron véi cac duge chit khac dé tranh
sucralfat irc ché sy hip thy ranitidin va ban than bismuth
kali citrat cling anh huong dén cac dic tinh ctia ranitidin
nén tao ra mot nén mau phirc tap. Dang bao ché phéi hop
nay hién chwa c6 trong duogc dién nao [1], [3].[4],[6], do
do viéc kiém _nghiém sucralfat trong cac ché pham nay
ciing gap nhiéu kho khian.

Duogc dién Anh (BP) [3] va Dugc dién Nhat (JP) [4]
¢6 chuyén ludn riéng nguyén liéu sucralfat; Duoc dién
My (USP) [6] c6 thém chuyén luan vién nén sucralfat.
Trong cac tiéu chudn co so trudc day viéc dinh luong
sucralfat thuong thong qua viéc dinh lugng nhom (Al).
Tuy nhién phuong phap kiém nghiém nay khong phén
biét dugc sucralfat voi cac ché phim chira Al khac.
Trong BP, JP va USP, sucralfat d3 dugc dinh lugng
thong qua sucrose octasulfat biang phuong phap HPLC
v6i detector chi sé khuc xa (RI). Trén co s¢ cdc tai ligu
tham khao, ching t6i da tién hanh khao sat dé t6i wu hoa
thanh phan pha dong, tién hanh xir Iy mau phu hop va
xay dung mét quy trinh dinh lugng sucralfat trong cac
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Vién Kiém nghiém thuéc Trung wong

dar}g bz‘19 ché phéi hop mot cach don gian va thuén tién
nhat. B¢ chimg minh tinh pht hop cua quy trinh phan
tich da xay dung dugc, ching toi xin gidi thiéu két qua
nghién ctru tham dinh phuong phap dinh lugng sucrose
octasulfat trong vién nang c chira sucralfat, ranitidin
va bismuth kali citrat bang phuong phap HPLC véi
detector RI dam bao chinh xac, tin cay, tién hanh don
gian va nhanh chong.

2. Thue nghiém

2.1. Thiét bi, dung cu, hod chit va chit chuin

2.1.1. Thiét bi, dung cu

Di dugce hiéu chuan theo ISO/IEC 17025.

- May sic ky long hiéu ning cao Shimadzu SPD-
M20A voi detector RI (RID-10A);

- Cot Allsphere Amino (300 x 3,9 mm; 5 um);

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

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

- Céc dung cu thuy tinh chinh xéc loai A: binh dinh
muc, pipet.

2.1.2. Chat chudn

- Chat chudn: Kali Sucrose octasulfat cla USP; Sé
16: RO26LO; Ham luong 99,9% tinh theo ché pham
khan; D6 am: 10,1%.

- Nguyén liéu chudn: Sucralfat cia Northeast
Pharmaceutical Group Co., Ltd (da dwoc kiém tra day
du va dat yéu cau chat luwong theo tiéu chuan nguyén
liéu). Ham luong 35,2% sucrose octasulfat tinh theo
nguyén trang.

2.1.3. Héa chat, thuéc thir
2.1.3.1. Héa chat

- Acid sulfuric loai PA cua Scharlau;

- Natri hydroxyd loai PA cia Merck;

- Amoni sulfat loai PA cia BDH Prolabo;

- Acid phosphoric loai PA cta Scharlau.

2.1.3.2. Thudc thir

Dung dich acid sulfuric-natri hydroxyd: Dung dich
A-dungdichB (1:1)



+ Dung dich A: Cho tr tr 12 ml acid sulfuric vao
80 ml nudc, lac lién tuc. Lam ngudi va thém nudc vira
da 100 ml.

+ Dung dich B: Hoa tan 8,8 g natri hydroxyd trong
nudc vira mdi dun soi dé ngudi vira da 100 ml.

2.2. Déi twgng va phwong phdp nghién ciru
2.2.1. Péi tirgng nghién ciru

- Mau thir: Vién nang c6 cong thirc bao ché nhu sau:
Sucralfat (300 mg); Ranitidin (84 mg); Bismuth kali
citrat (100 mg); T4 duoc (vira di 600 mg).

- Mau placebo: Tron ranitidin (84 mg); bismuth kal’i
citrat (100 mg) va céc ta dugc theo cong thirc bao ché
(khong c6 sucralfat).

2.2.2. Phuong phap nghién ciru
2.2.2.1. Biéu kién HPLC

- Cot: Allsphere Amino (300 x 3,9 mm; 5 pm).

- Pha dong: Hoa tan 76 g amoni sulfat trong
990 ml puc’rc, pha‘loﬁng thanh 1000 ml yc’ri nude va lac
deéu. biéu chinh bang acid phosphoric dén pH 3,5 + 0,1;
loc qua mang loc 0,45 um.

- Detector chi sé khiic xa RI (refractive index
detector).

- Tbc @6 dong

- Thé tich tiém

: 1,0 ml/phut.
250 pl.
2.2.2.2. Phuong phép xtt ly mau

Dung dich placebo: Can 500,0 mg mau placebo, tién
hanh pha mau nhu d6i v6i dung dich thur.

Dung dich thir: Can 20 nang thudc, tinh khdi luong
trung binh bot thudc trong nang va nghién thanh bot min.
Céan chinh x4c mot lugng bt vién tuong tng khoang
500 mg sucralfat vao binh dinh mirc dung tich 25 ml,
thém chinh xac 10,0 ml dung dich acid sulfuric-natri
hydroxyd (vira thém, vira lac), lac manh, hoa tan bang
siéu am cung véi lac (gitt nhiét do bé siéu am dudi 30°C)
trong khoang 5 phut. Thém dung dich natri hydroxyd
0,1 N, vira thém vira lc dén vira di 25 ml. Lic manh
trong 1 phat va ly tim 4000 vong/phut trong 5 phut. Lay
dich trong. Loc qua mang loc 0,45 um. (Dung dich thtr
thu dugc phai c6 pH trong khoang tir 2,5 d&én 3,5).

Dung dich chudn: Hoa tan mot lugng can chinh xac
chat chuén kali sucrose octasulfat trong pha dong va pha
loéing néu can bang pha dong dé thu dugc dung dich co
nong do khoang 10 mg/ml kali sucrose octasulfat. Loc
qua mang loc 0,45 um.
2.2.2.3. C4ch tién hanh

Kiém tra kha ndng thich hop cia hé thong sdc ky:

Tiém 6 1an dung dich chuan, sb dia 1y thuyét cua pic
sucrose octasulfat khong dugc nho hon 400, hé s6 doi
xung cua pic sucrose octasulfat khong dugc 16m hon 4,0
va do léch chuan tuong ddi cua dién tich pic sucrose
octasulfat phai nho hon 2,0%.

Tiém dung dich chuan va dung dich thur.
2.2.2.4. Tinh toan két qua

Tinh toan két qua ham lwong sucrose octasulfat
(C\,H,,045S) trong ché pham dwa vao lugng cén
chat chuan, ham luong cua chat chuan, dién tich pic
sucrose octasulfat ciia dung dich chuan va dung dich
thir, hé s pha lodng cua dung dich chuin va dung
dich thur, hé sb chuyén ddi tir kali sucrose octasulfat
sang sucrose octasulfat {Ptl ctia Kali sucrose octasulfat
hydrat (C ,H,,K;0,,S:,-7H,0) la 1413,64; Kali sucrose
octasulfat khan (C,H, 4K803588) la 1287,53; Sucrose

octasulfat (C ,H,,05,S,) 1a 974,75}.
3. Két qua va ban luin
3.1. Chon diéu kign sic ky

Chiing t6i da khao sat (thay d6i thanh phan pha dong,
dung moi pha mau, cach chuan bi mau) va lya chon
dugc diéu kién sic ky nhu da néu ¢ phan 2.2.2.1, sic
ky dd thu duoc cua dung dich placebo, chuin va thir thé
hién 6 Hinh 1, 2 va 3.

Trén sic ky dd ching t6i thdy pic ciia sucrose
octasulfat tach rd rang, dép tng yéu cau do thich hop
cua hé théng. Nhu vay viéc lya chon cac diéu kién sic
ky 1a phu hop.
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Hinh 1. Sdc ky d6 ciia méu placebo.
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Hinh 2. Sic ky d6 dinh lwong sucrose octasulfat ciia
dung dich chudn.
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Hinh 3. Sdc ky do dinh lwong sucrose octasulfat
cua dung dich thir.

3.2. Thim dinh phwong phdp
3.2.1. Tinh dac hiéu

Tiém cac dung ’dich ,placebo,’dung dich chuén, dung
dich thir vao h¢ thong sac ky. Két qua cho thay:

- Thoi gian luu cua pic sucrose octasulfat trén SKD
cia dung dich chuan va dung dich tht giong nhau
(khoang 4,6 phut).

- Dung dich placebo: Khong xuat hién pic tai thoi
gian luu tuong Ung véi pic sucrose octasulfat nén khong
anh huong tdi két qua dinh lwong sucrose octasulfat.
3.2.2. Tinh thich hop ciia hé thong sdc ky

- Dung dich chudn: Can chinh xac 49,62 mg chat
chuén kali sucrose octasulfat hoa tan trong pha dong va
thém pha dong vira di 5 ml. Loc qua mang loc 0,45 pm.

Tinh thich hop cta hé thdng sic ky duoc xac dinh

bang cach tién hanh tiém 13p lai 6 lan dung dich chuan
(néng do sucrose octasulfat (C,,H;,0,5S;) 6,75 mg/ml).
Ghi lai cac gia tri vé thoi gian luu, dién tich pic, s dia ly
thuyét va hé sb d6i xtng cua pic. Két qua khao sat tinh
thich hop ctia hé thong sic ky thé hién & Bang 1.
Bing 1. Két qua khao sat tinh thich hop ciia hé
thong sdc ky

Thoi gian heu|  Dign tich | H¢ sé ddi |
ciia sucrose | pic sucrose xung | So dia,l_)i
STT octas.ulfut octasulfat (Tailing thuyet
(min.) (mAU.s) factor)
1 4,583 1022179 1,66 2662
2 4,582 1024570 1,67 2671
3 4,595 1022571 1,67 2665
4 4,591 1018489 1,67 2664
5 4,581 1015225 1,67 2670
6 4,586 1013783 1,65 2670
T.binh 4,586 1019469,5 1,67 2667
RSD (%) (0,12% < 1,0%|0,43% <2,0%| <4,0 > 400

Nhdn xét: Céc s6 liéu thu duoc cho the"iy hé théng
sdc ky trén pht hop cho viée phén tich dinh tinh va dinh
lwong sucrose octasulfat.

3.2.3. Bé tuyén tinh

- Chudn bi céc dung dich chudn: Can chinh xac
239,6 mg; 383,4 mg; 479,2 mg; 592,2 mg va 718,8 mg
nguyén liéu chuin (twrong tng 50%, 80%, 100%, 120%
va 150% cua néng d6 dinh luong) vao cac binh dinh
murc riéng biét dung tich 25 ml, tién hanh xir Iy mau thi
nhu myc 2.2.2.2. Két qua duogc ghi lai trong Bang 2.

Bing 2. Két qua khdo sdt khoang tuyén tinh .

Néng dp sucrose octasulfat Dién tich
STT (C,H,,0,.S,) (mg/mD) pic (mAU.s)
1 3,37 492774
2 5,40 849710
3 6,75 1026101
4 8,62 1320936
5 10,12 1550223
Phuong trinh hdi qui: y = 15499 x — 14042
r=0,9992
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Nhdn xét: Véi diéu kién séc ky da lga chon, trong khoang néng d6 da khao sat, sucrose octasulfat c6 sy tuwong
quan tuyén tinh chat ché giira nong d6 véi dién tich pic dap tng.

3.2.4. Do dung

- Chudn bi cdc mdu thir: Can chinh xac mot luong nguyén lidu chuan sucralfat khoang 400 mg; 500 mg va
600 mg sucralfat - twrong tmg v&i mau tu tao chira 80, 100 hozic 120% luong sucrose octasulfat so véi ham lugng ghi
trén nhan vao cac binh dinh muc 25 ml di c6 chira sin khoang 500 mg placebo, tién hanh xir Iy mau thir nhu muc

2.2.2.2. Mdi muc ndéng d6 1am 03 miu.

- Dung dich chuan: Dung dich chuén duoc chuén bi nhu ¢ muc 3.2.2. Két qua thé hién ¢ Bang 3.
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Bing 3. Két qua khao sat do diing

Luwong Khoi Luwong sucrose Dié¢n Luwong .
thém vao lwong méu octasulfat tich pic sucrose octasulfat Tl;f'u :fuﬁh'; Zfé

Stt so voi placebo | (C\,H, 04y them oi':::::l;fzt (C,,H,,0,.8,) tim lgi s 4

nhan (mg) vao mau (mg) (mAU.s) (mg)
1. 80% 500,3 139,88 836630 138,44 98,97 98,99%
2. 80% 501,2 136,82 822237 136,05 99,44
3. 80% 501,8 140,76 838528 138,75 98,57
4. 100% 499,8 164,88 991590 164,08 99,51 98,99%
5. 100% 500,2 169,95 1016535 168,20 98,97
6. 100% 500,1 167,73 998297 165,19 98,49
7. 120% 501,1 216,69 1303053 215,61 99,50 98,95%
8. 120% 499,1 205,18 1222892 202,35 98,62
9. 120% 500,3 205,71 1227469 203,11 98,74

% Thu hdi trung binh = 98,98%; n =9; RSD = 0,42%

Nhdn xét: Két qua trén cho thiy phuwong phap c6 d6 dung tot (Iugng thu hdi: 98,49% - 99,51%)

3.2.5. Do chinh xac
3.2.5.1. B¢ lap lai

) Khao sat trén vién nang véi cac diéu kién sic ky va cach xir Iy mau nhu & muc 2.2.2.2, lip lai thi nghiém 6 lan,
két qua dugc trinh bay trong Bdng 4.
Nhdn xét: Két qua & Bang 4 cho thiy phuong phap c6 d6 lap lai tdt, c6 thé ap dung dé dinh lugng cic mau thanh

pham.

3.2.5.2. b6 chinh xac trung gian
Kiém nghjém vién 1: Léy két qua o muc 3.2.5.1 Do 1ap lai. Kié,rn nghiém vién 2 tién hanh thuc nghiém Do 1ap
lai voi cac dieu kién nhu Kiém nghiém vién 1, nhung khéac ngay, két qua dugc trinh bay trong Bdng 4.

Bing 4. Két qud khao sat dg Idp lai va @ chinh xdc trung gian

Kiém nghiém vién 1 (Dé lip lai) Kiém nghiém vién 2
Luong can chuan: 49,62 mg Luong can chuan: 49,23 mg
STT DT pic trung b’inh ctia DD chuin = 1019469,5 DT pic trung b,inh ctia DD chuin = 1014552
KLTB cua thudce trong nang = 0,6112 g KLTB cua thuoc trong nang = 0,6114 g
Lugng cdn Dién tich pic | % Ham luong Lugng cdn Dig¢n tich pic | % Ham luwong
mdu thir (g) mdu thir (g)
1 0,9494 891718 94,99 0,9048 844639 94,15
2 0,9604 898675 94,63 0,9044 846448 94,39
3 0,9531 888592 94,29 0,9113 845087 93,53
4 0,9188 860219 94,68 0,9031 846353 94,52
5 0,9088 848492 94,42 0,9022 840434 93,95
6 0,9085 848909 94,50 0,9026 845509 94,48
HL TB = 94,59%; n = 6; RSD = 0,26% HL TB = 94,17%; n = 6; RSD = 0,40%
HL trung binh = 94,38%; n = 12; RSD = 0,40% < 2,0% ; D chinh xic trung gian dat yéu ciu

4. Két luan
Phuong phép sic ky 16ng pha dao detector RI, sir dung cot Allsphere Amino (300 x 3,9 mm; 5 pm) da dugc thiét
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1ap dé dinh lugng sucrose octasulfat trong ché phim vién nang chira sucralfat phdi hop v&i ranitidin va bismuth kali
citrat. Pha dong dugc chuan bi bang cach hoa tan 76 g amoni sulfat trong 900 ml nuéc, pha lodng thanh 1000 ml voi
nudce va lac déu, di€u chinh bang acid phosphoric dén pH 3,5 £ 0,1; toc d6 dong 1,0 ml/phut, thé tich tiém 50 pl;
detector RI. Phuong phap dugc tham dinh vé tinh ddc hi€u, d¢ thich hop cua hé thong, d6 tuyén tinh, d6 ding, do
13p lai va d6 chinh x4c trung gian. Két qua tham dinh cho thay phuong phap dugc xay dung hoan toan phu hop cho
viéc dinh lugng sucrose octasulfat trong vién nang chira sucralfat phoi hgp véi ranitidin va bismuth kali citrat va c6
the 4ap dung dinh Iugng hoat chat nay trong cac ché pham thudc uéng c6 thanh phan tuong tu.

Tai liéu tham khao
1. BO Y té (2009), Dugc dién Viét Nam, Lan xut ban thir tu, NXB Y hoc, Ha Noi
2. BO Y té (2015), Dugc thir Quéc gia Viét Nam, Lan xuét ban thtr hai, NXB Khoa hoc va K§ thuat, Ha Noi.
3. Duoc dién Anh (BP), 2014.
4. Durgc dién Nhdt Ban 16 (JP. 16), 2011.
5. Dugc dién My 38 (USP. 38), 2016.
6. Sandie Lindsay (1994), High Performance Liquid Chromatography, 2nd edition.

SUMMARY

A reversed-phase liquid chromatography method was developed assay for sucrose octasulfate in oral dosage form
containing sucralfate; ranitidine and bismuth potassium citrate. The method was carried by using Allsphere Amino
(300 x 3.9 mm,; 5 um) column and dissolve 76 g of ammonium sulfate in 900 ml of water, dilute with water to 1000 ml, mix
and adjust with phosphoric acid to a pH of 3.5 + 0.1 as mobile phase. The flow rate of mobile phase is maintained at 1.0 ml
per minute, injection volume: 50 ul, analyte was detected by a RI detector. The method was validated in specificity, linear
range; accuracy, precision. Validation results proved that the developed method was suitable for sucrose octasulfate
assay in oral dosage form containing sucralfate; ranitidine and bismuth potassium citrate.

XAY DUNG PHUGNG PHAP XAC DINH AFLATOXIN B1
TRONG DUOC LIEU BANG LC-MS/MS

TRAN CAO SON, LE TH] HONG HAO

Vién Kiém nghiém an toan vé sinh thuc phdm Quoc gia

1. Pit van dé

Aflatoxin 12 mot nhom doc t6 do mot sd loai nAm
mdc, chii yéu thude chi Aspergillus tao ra va di duoc
ghi nhin giy ra nhiéu bénh va ton thuong co quan &
nguoi cling nhu nhiéu loai dong vat khi nguoi, dong vat
an phai thyc phdm, nong san, thirc dn chin nudi nhiém
nam mdc. Trong nhom nay, aflatoxin B1 (Cong thirc cau
tao & Hinh 1) 1a chat c6 doc tinh 16n nhét. Aflatoxin Bl
(AFB1) 1a tac nhan gay ung thu ngudn gbc tw nhién, co
quan nghién ciru ung thu qudc t& IARC phan loai AFB1
la tac nhan giy ung thu nhém 1 (ndm 1993) [6],[7].
Nhiém doc AFBI c6 thé biéu hién doc tinh cap hodc
ddc tinh man nhu ung thu, dot bién gen, gdy quai thai
va tc ché mién dich [3]. Aflatoxin d& hinh thanh trong
diéu kién giau tinh bdt va cac loai hat c6 dau nén nhiéu
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LE PINH CHI
Trwong Dai hoc Duoc Ha Ngji

loai dugc liéu nhu Cat can, Hoai son (giau tinh bdt), Pao
nhan, Hanh nhan (c6 dau) ciing c¢6 thé bi nhiém nhom
doc tb nay. Hién tai, Duoc dién Anh quy dinh gidi han
AFBI1 cho mot sb loai dugc liéu 1a 2 pg/kg [4]. Tai Viét
Nam, cho té1 nay da c6 mot nghién ctru khao sat muc do
nhiém aflatoxin trong mot $b duoc li€u tai Thanh phé Ho
Chi Minh, cho thiy c¢6 téi 39% sb mau phat hién nhiém
AFB1, mét con sb dang lo ngai [2]. Nhu vay, co thé
thiy nguy co nhiém aflatoxin, trong d6 c6 AFBI, trong
dugc liu trén thi trudong 1a cé thuc va chua dugc kiém
soat. Nghién ciru nay duogc tién hanh nham thiét lap
mot phuong phap phéan tich AFB1 trong dugc liéu bang
LC-MS/MS va buéc dau 4p dung xac dinh doc td nay
trong mot s6 maiu dugc liéu luu hanh trén dia ban
Ha Noi.
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Hinh 1. Céng thirc cdu tao ciia AFBI

2. Thuc nghiém

2.1. Thiét bi, dung cu, dung méi, héa chit va chit
chuan

2.1.1. Dung moi, hoa chdt va chat chudn

- Chat chudn: Aflatoxin B1 SKS 011347 (ham lugng
98,0% nguyén trang) (Sigma — Adrich, M¥).

- Dung mdi, hoa chat: methanol, acetonitril loai
dung cho HPLC; methanol, cloroform, dicloromethan,
aceton, n-hexan, amoni acetat loai tinh khiét phéan tich
(Merck, Prc); dung dich dém mubi phosphat (Phosphate
buffered saline - PBS) (Sigma-Aldrich, My); nudc cat 2
lan duoc loc qua thiét bi loc siéu sach.

Céc dung dich, trir khi noi ré dung moi, déu duoc
chuan bi trong nudc cat 2 1an duoc loc qua thiét bi loc
siéu sach, sau khi chuén bi duoc loc lai qua mang loc
0,45 pm trude khi str dung voi hé thong sic ky.

2.1.2. Thiét bi, dung cu phan tich

- Hé théng sic ky long két ndi hai 1an khéi phd
LC/MS-MS Agilent 1290/6064 (Agilent, M¥).

- Cot sic ky C,4 Acquity UPLC BEH - Waters, My
(100 mm x 2,1 mm; 1,7 um).

- Cot chiét pha rin Aflatest chira khang thé don dong,
khoang phat hién AFB1 tr 0,03 — 100 ppb (VICAM,
My).

- Bo dung cu chiét pha rén Visiprep TM 24 (Supelco,
M¥9).

- Céc thiét bi phan tich phu trg khac: can phan tich,
may do pH, thiét bi loc nudc siéu sach. ..

- Dung cu thuy tinh chinh xac loai A (binh dinh murc,
pipet...), mang loc 0,45 um.

Tt ca thiét bi phan tich dwoc hi¢u chuan, quan ly
theo tiéu chuan ISO/IEC 17025 va GLP.

2.2. Déi twong, nji dung va phwong phdp nghién ciru
2.2.1. Péi tirgng nghién ciru

Mau duoc liéu thu mua tai phé Lan Ong, chg Ninh
Hiép, cho Pong Tam (Ha Noi), gdm cac loai: Cau ky tir,
Lién nhuc, Hoai son, Thd phuc linh, Pao nhan, Hanh
nhan.

2.2.2. Noi dung nghién cuu
- Xay dung phuong phéap phén tich AFBI trong dugc

liéu gdm quy trinh chiét AFB1 tir mau dugc lidu va quy
trinh phan tich AFB1 bang LC-MS/MS.

- Ung dung phuong phap xay dung dugc vao kiém
tra mot sO mau dugc li¢u thu mua trén thi truong.

2.2.3. Phuong phap nghién ciiu

- Phuong phép phan tich AFB1 duoc xay dung thuc
nghiém theo nguyén tic tdi wu hoa don bién dé xac
d;{lh cac diéu kién pht hgp cho viéc chlet AFBI tir nén
mau dugce lidu va phén tich trén h¢ thong LC/MS-MS.
Phuong phép phén tich sau khi xdy dung duoc tham
dinh theo yéu cau cua EC [5].

- Két qua thyc nghiém khi xdy dyng, thim dinh
phuong phap va phén tich mau thyc duoc xtr ly thong
ké c6 st dung phan mém Microsoft Excel.

3. Két qua va ban luin
3.1. Xay dung quy trinh chiét AFBI tiv dwoc ligu

Dé thu duogc quy trinh xtr Iy mau cho phép chiét
duoc hét AFBI tir mau duoc liéu, dung moi chiét va céac
diéu kién khéc ciia qua trinh chiét bao gdm thé tich dung
moi st dung, thoi gian chiét, diéu kién 1am sach trén
cot chiét pha ran da dugc khao sat. V& dung moi chiét,
qua trinh khao sat so bd dugc thuc hién véi hon hop
methanol — nudc & cac ty 1¢ khac nhau va cloroform.
Két qua thuc nghiém cho thdy hdn hgp methanol — nuéc
(6:4) cho phép chiét AFB1 véi hidu suét tot nhat (> 90%,
xem thém phan thdm dinh quy trinh), do d6, hdn hop
methanol — nudc (6 : 4) duoc dung lam dung méi chiét
AFBI tir nén miu. Sau dé, cic thong sb: thé tich hon
hop methanol — nuéc dem chiét, loai cot SPE sir dung
déu dugc khao sat dé chon ra diéu kién thich hop. T két
qué thuc nghiém, quy trinh chiét AFBI tir nén dugc liéu
dugc thiét 1ap gdm cac bude nhu sau:

- Béng nhét, phan tan min mau duoc liéu bé‘mg cac
bién phap co hoc (nghién, xay).

- Can chinh x4c khoang 5,0 g mau di dong nhat, lam
min, chuyén vao binh nén nat mai 50 ml, thém vao 1 g
natri clorid va 20 ml hdn hop methanol — nuéc (6 : 4),
tron déu.

- Lic trén may lic ngang trong 30 phut, voi tan sb
lic 140 lan/phut.

-Locqua giéy loc, 1€iy 10,0 ml dich loc vao binh dinh
mire 50 ml, thém nude cit vira du.

- Hut chinh xé4c 10,0 ml dung dich sau pha loang cho
chay qua cot chiét Alfatest da duoc hoat hoa trude béng
10 ml PBS.

- Rira tap bang cach cho 10,0 ml nudc cét chay qua
cot Alfatest.

- Rtra g1a1 AFBl béng 1 0 ml methanol, 14y dich rira

.....
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3.2. Xdy dung quy trinh phin tich AFBI bdng
LC/MS-MS

Dé phan tich AFBI trong mau ché pham, cac diéu
kién ctia hé thong séc ky, diéu kién phan tich MS-MS va
cac thong tin st dung dé dinh danh, dinh luong AFBI1
da duoc khao sat, lua chon. Hé théng sdc ky gém cot
C,¢ Acquity UPLC BEH (100 mm x 2,1 mm; 1,7 pum)
trong diéu kién nhi¢t d6 phong thi nghi¢m. Pha dong
12 hdn hop methanol va dung dich amoni acetat 10 mM
(thanh phéan theo chuong trinh gradient dung méi &
Bang 1), tbc do dong duy tri & 0,5 ml/phit. Detector
khdi pho hai lan véi ngudn ion hoa bang phun dién tir
(ESI(+)-MS/MS) str dung thé cua ngudn ion hoa (ESI)
1a 5500 V. Thé tich tiém méu 1a 5 ml. Pé xay dung
dudng chuin phan tich, st dung cac dung dich chuin
AFBI pha trong hdn hgp methanol-nudc (6 : 4) c6 ndng
d6 trong khoang tir 0,3 dén 100 ng/ml (ppb).

Két qua phan tich thyc nghiém trén hé thong
LC/MS-MS cho thay khi phan tich & cac diéu kién da
chon, AFB1 cho manh me ¢6 m/z = 313,07 va hai manh
con ¢6 m/z 1an luot 1a 240,8 va 269,1 (Hinh 2).
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Hinh 2. Két qua phé khéi cac ion con thu dwoc khi
ban pha ion me (m/z = 313,07) cua AFBI.
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St dung ca ba manh nay dé dinh danh AFB1 cho
phép dat s6 diém dinh danh (Identification point — IP) 1a
4, phu hop véi quy dinh ciia EC vé dinh danh bang khéi
phd hai 1an [5]. Manh ion con m/z = 240,8 ¢6 cudong do
manh nhit dugce st dung dé dinh luong AFBI.

Bdng 1. Chuong trinh gradient dung moi

Ty I¢ pha djng (%)
Thoi gian D dich R
hit ung dich amoni
(phit) acetat 10 mM Methanol

0,0 80 20
0,5 80 20
5,5 10 90
7,0 10 90
7,5 80 20
10,0 80 20

3.3. Tham dinh phwong phdp phdn tich AFBI trong
duwoc liéu
3.3.1. B¢ dac hiéu

Do dac hi€u cia quy trinh dugc dam bao nho tinh
dac hiéu caa detector MS-MS. AFB1 duogc dinh danh
nho két hop giita manh ion me m/z = 313,07 va hai ion
con c6 m/z = 240,8 va m/z = 269,1 tao thanh khi ban
phé ion me. Sy xuat hién cua cic manh nay cho phép
x4c dinh sy c6 mit cia AFB1 véi s6 diém dinh danh
(IP) 1a 4, phu horp voi quy dinh cua EC [5]. Khi phan
tlch cic mAu tring (mau du(yc liéu khong c6 AFBI),
mau trang thém chudn va mau duoc liéu c6 nhiém
AFBI, két qua thyc nghiém trén séc ky dd cho théy trén
mau tring thém chuan va mau ché pham nhiém AFBI,
pic cua AF B1 dugc tach rieng khoi cac thanh phén khac
trong mau, trong khi trén méu tring khong xudt hién pic
tai thoi diém thoi gian luu cia AFB1 (Hinh 3).
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Hinh 3. Khao sat do dac hiéu cua quy trinh (A: nén mau tring (duo’c kiéu khong chira AFB1),
B: nén mdu trang thém AFBI chudn, C:dwoc liéu c6 chira AFBI, D: sdc ky dé aflatoxin & LOQ)
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3.3.2. B thich hop ciia hé théng sdc ky

D0 thich hop cua hé thdng sic ky dugc danh gia qua do lap lai vé thot gian luu va dién tich pic AFB1 khi tiém
6 1an dung dich chuén AFBI 10 ng/ml. K&t qua thyc nghiém cho thay hé¢ thong sac ky c6 di€u kién da chon thich
hop cho viéc phan tich dinh lvong AFB1, qua d6 dao dong thap vé thoi gian luvu (RSD = 0,1%) va dién tich pic
(RSD = 0,8%) voi AFB1.
3.3.3. Bé tuyén tinh

D0 tuyén tinh dugc dénh gid trong khoang nong do AFBI tir 0,3 ng/ml dén 100,0 ng/ml. Dép tmg dién tich pic
cia AFB1 ¢ cac nong d6 khac nhau dugc trinh bay tai Bang 2.

Bing 2. Quan hé tuyén tinh giita dién tich pic va nong dg AFBI

Néng dp AFBI (ng/ml) 0,3 0,5 1,0 2,0 10,0 20,0 50,0 100,0
Dién tich pic AFBI (cps.s) 57 84 156 330 1487 3760 8702 17076
Phuwong trinh héi quy y =175,58 x - 19,746 (R? = 0,9978)

Nhu vy, trong khoang ndng do da khao sat c6 su trong quan tuyén tinh chit ché gitta dién tich pic va ndng do
AFBI.
3.3.4. Do lap lai, do dung

Do lap lai cua quy trinh duoc danh gia thong qua két qua phan tich doc 14p 6 1an trén miu Cau ky tir xac dinh
so by c6 phat hién théy AFBI1. B§ dung dugc danh gia qua viéc xac dinh do thu hoi khi thém chuén AFB1 vao nén
mau duoc lidu khong chira AFB1 ¢ ba muc khéi lugng khac nhau. Két qua danh gia do lap lai va d6 ding (Bang 3)
cho thay khi phan tich AFB1 quy trinh cho d6 lap lai tot (RSD = 11,1% trén mau c6 ham luong AFB1 thip, khoang
3,7 ug/kg, trong khi quy dinh EC cho phép CV = 20% véi ham luong tir > 10 pg/kg dén 100 pg/kg [5]) va do dung
pht hop (ty 1& thu hdi cho ca ba muc thém chuin dao dong tir 79,8 — 107,5%, nam trong khoang dao dong cua do
dung cho phép theo quy dinh EC tir 70 — 110% cho mirc ndng d6, ham lugng tir trén 1 ppb t6i 10 ppb, va 80 — 110%
cho murc tr trén 10 ppb [5]).

Bing 3. Két qua danh gia d¢ lap lai

Chi tiéu Két qud thim dinh

Po lap lai | - Ham lugng AFB1 (Trung binh + SD): 3,73 ug/kg + 0,42 ug/kg
(m=6) | _RSD:11,1%

Pj ding | T)’/r 16 thu hoi chung tfén cé~ 3 muc sau 9 1an phan tich: 79,8 — 107,5%

(3 mire, | - K€t qua tim lai cu thé & moi mue:

moi mirc + Mutc 1 (thém 4,0 ng AFB1, nong d6 tiém sac ky 2,0 ng/ml): 3,56 - 4,30 ng (89,0 — 107,5%)
phén tich | 4 Myc 2 (thém 8,0 ng AFBI, ndng dé tiém sic ky 4,0 ng/ml): 6,38 - 8,24 ng (79,8 — 103,0%)

3 lam) + Mtc 3 (thém 16,0 ng AFB1, ndng d¢ tiém séic ky 8,0 ng/ml): 13,30 -17,14 ng (83,1 — 107,1%)
LOD - Theo ham luong AFB1 trong mau: 0,2 pg/kg

- Theo néng do tiém sic ky: 0,1 ng/ml
LOO - Theo ham lugng AFB1 trong mau: 0,6 ug/kg

- Theo ndng d6 tiém sic ky: 0,3 ng/ml

3.3.5. Gioi han dinh luong, gioi han phat hién

Giéi han phat hién (LOD) va gi6i han dinh lugng (LOQ) cta quy trinh dwgc xac dinh bang cach pha lodng dan
dung dich chuan AFBI, so sanh dap tng pic AFB1 voi dao dong cua dudng nén. O mirc ndng d6 AFB1 0,1 ng/ml,
dap ung pic cua AFBI1 gap 3 lan dao dong nén (Hinh 3). Nhu vdy, LOD cia quy trinh 13 0,1 ng/ml, tinh theo ndng d6
AFBI tiém vao hé thong sic ky, tuong g ham lugng 0,2 mg/kg trong dugc liéu. O mirc ndng d6 AFB1 0,3 ng/ml,
dap ung ciia AFB1 cao hon 10 1in so v6i nhidu nén, nén LOQ v6i AFB1 cta phuong phap 1a 0,3 ng/ml, twong tng
v6i ham lugng 0,6 mg/kg trong duoc licu. Néu so v6i mot sb quy dinh aflatoxin hién hanh trong dugc liu [1],[4],
phuong phap d3 xay dung dap tmg duoc yéu cau vé do nhay.
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3.4. Ung dung phan tich AFBI trong mét s6 méu dwoc liéu
Trong khuén khd nghién ctru nay, d3 ¢6 25 mau duoc liéu duge phan tich AFB1 bing phuong phap LC/MS-MS
dugc xay dung. Trong d6 c6 3 mau phat hién nhiém AFBl o trén LOQ cta phuong phép, gdm mot mau Cau ky tu
(3,73 pg/kg), mot mau Lién nhyc (1,42 pg/kg) va mot mau Hoai son (1,04 pg/kg) (Bang 4). Pang chii ¥ 1a mau Cau
ky tir c6 ham luong AFB1 cao hon muc 2,0 pg/kg duge quy dinh trong Dugc dién Anh [4].
Bing 4. Két qua phdn tich AFBI trén mau dwoc liéu

T Tén dwoc liéu Dia diém ldy méu Ham lwong (ug/kg)
1 Cho Ninh Hiép 3,73
Cau ky tir . A
2 Pho Lan Ong -
3 ) Cho Ninh Hiép 1,42
Lién nhuc )
4 Cho bong Tam -
5 ) Cho Ninh Hiép 1,04
Hoai son
6 Cho Ninh Hiép -
7 . . Cho Ninh Hiép -
Thoé phuc linh . A
8 Pho Lan Ong -
9 Cho Ninh Hiép -
Dao nhan . ~
10 Pho Lan Ong -
11 Cho Ninh Hiép -
Hanh nhan -
12 Cho bong Tam -
13 , Cho Ninh Hiép -
Y di : ~
14 Pho Lan Ong -
15 Chg Ninh Hiép R
Cam thao ;
16 Cho bong Tam -
17 \ Cho Ninh Hiép -
Tran bi ;
18 Cho Bong Tam -
19 Ph6 Lan Ong -
Cét can - -
20 Cho Ninh Hiép -
21 . Cho Ninh Hiép -
Diép ha chau : X
22 Pho Lan Ong -
23 Thao qua Cho Ninh Hiép -
24 Téo den Ph6 Lan Ong -
25 Cuc hoa Ph6 Lan Ong -

3.5. Ban lugn

Nhing két qua thuc nghlem khi thim dinh phuwong phap da dugc so sanh voi quy dmh vé nang luc phuong phap
phan tich cia EC [5]. V& do dic hiéu, quy trinh di dap ung dugc yéu cau tbi thiéu vé diém dinh danh (voi [P =4).
V& d6 lap lai va do dang, nhu da trinh bay & trén, phuong phép di xay dung ciing d4p tng dugc yéu cau cia EC [5].
Nhu vy, quy trinh di x4y dung cho két qua du tin cay khi 4p dung phan tich AFB1 trong dugc liéu. Két qua phan
tich trén mau duoc liéu cho thiy, du s6 miu kiém tra chwa nhiéu (25 mau), di c6 3 mau phat hién duoc AFB1, va 1
mau c6 ham lugng AFB1 cao hon miic 2 pg/kg. Nhitng két qua so bo nay ching to nguy co nhiém aflatoxin trong
dugc lidu Iuu hanh tai Ha Noi noi riéng va Viét Nam noi chung 1a ¢ thyc va can c¢6 bién phap kiém soat phu hop
hon dé tang cuong dd an toan cho dugc lidu.
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4. Két luan

Trong nghién cttu nay, k¥ thuat LC/MS-MS, mdt k¥ thuat phan tich c6 d6 nhay, do dac hiéu cao, thich hgp cho
phan tich vi lugng da dugc ap dung de thiét 1ap mot quy trinh phan tich AFB1 trong dugc li€u. Quy trinh phan tich
da duogc tham dinh veé dﬂcf) dac hi€u, do thich hgp cua hé thong, d6 dung, do chinh xac, xac dinh khodng tuyén tinh,
LOD, LOQ. K&t qua tham dinh cho thay quy trinh phu hgp d€ phén tich AFB1 trong duoc li¢u vai do dac hiéu khi
dinh tinh dat s6 di€ém dinh danh theo quy dinh ctia EC va d¢ dtng, do 1ap lai khi dinh luong théa man yéu cau EC
quy dinh [5]. Quy trinh da buéc dau duge tmg dung phan tich trén 25 mau duoc liéu va xac dinh duoc 3 mau c6 du
luong AFBI1, trong d6 ¢6 1 mau & muc trén 2 pg/kg.
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SUMMARY

A selective LC-MS/MS method has been developed to determine Aflatoxin Bl (AFBI), a Mycotoxin, in herbal
medicines. In this method, AFBI was extracted from sample with Methanol - Water mixture (6 : 4), the Methanol - Water
extract was then gone through the SPE column for pre-treatment before analysing by LC-MS/MS. The chromatographic
procedure using Acquity UPLC BEH C18 column with a gradient elusion using Methanol — 10 mM Ammonium acetate
mixture as mobile phase. The ESI(+)-MS/MS detection using the primary ion (m/z = 313.07) and 2 secondary ions (m/z =
240.8 and 269.1) to identify AFBI and the secondary ion (m/z = 240.8) for quantitative determination of AFBI1. The limit
of quantification (LOQ) and limit of detection (LOD) for AFBI of the established method were 0.6 mg/kg and 0.2 mg/kg,
respectively. The method was also validated in terms of specificity, linearity, accuracy and precision, and has been proved
to be reliable enough for identification and quantitative determination of AFB1 in herbal medicines.

NGH!EN CUU DINH LUGNG INDAPAMID TRONG HUYET TUONG NGU O
BANG LC-MS/MS PHUC VU DANH GIA TUONG DUONG SINH HOC

LE TH] LA, TA MANH HUNG, DOAN CAO SON
Vién Kiém nghiém thuoc Trung wong

1. Pt van dé

Indapamid (C, H,,CIN,O,S; KLPT: 365,06 g/mol)
1a mot sulfonamid 1oi ti€u, c6 nhan indol, khong thudc
nhém thiazid, ¢ tic dung loi tiéu va chdng tang huyét
ap. O muc lidu khuyén cao sir dung 1,5 mg/ngay; nong
d6 Indapamid t6i da trong huyét twong rat nho, chi dat
khoang vai ng/ml [1]. Do vay, kho c6 thé xac dinh nong

d6 Indapamid trong cic mau huyét tuong nguoi bang
cac phuong phap HPLC véi cac detector thong thuong
nhu UV, DAD [3],[4]....
phap sic ky 1ong - khéi phd va do nhay cua thiét bi,

Dua trén nguyén ly ciia phuong

chung t6i dat van dé: “Nghién ctru dinh lugng Indapamid
trong huyét trong nguoi bang LC-MS/MS phuc vu déanh
gia tuong duong sinh hoc”.
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2. Thyc nghiém
2.1. Nguyén vt liéu

- Chét chudn: Cac chat chuin ctia Vién Kiém nghiém
thudc Trung wong bao gom:

+ Chuén lam viéc Indapamid, SKS: WS. 0108244,
ham lugng: 99,87%, d6 4m: 2,33%.

+ Chuén DDVN Cloramphenicol, SKS: 0203004,
ham lugng: 99,75%, do am: 0,04%. Cloramphenicol
dugc ding 1am chuan noéi (IS) trong phuong phap
phan tich.

- Dung moéi, hoa chat: methanol, amoni acetat,
tert-butyl methyl ether, amoniac dat tiéu chuan tinh
khiét ding cho phan tich hodc séc ky.

- Huyét twong trang: Khong chira Indapamid cia
Vién Huyét hoc va Truyén mau Trung uong.

2.2. Thiét bi va dung cu phén tich

- Thiét bi: May sic ky 1ong khbi phé TSQ Quantum
Vantage (Thermo — MY); can phan tich Sartorius
CP224S (Thuy S, do chinh xac d = 0,1 mg); tu lanh
siu -35 °C + 5 °C (Sanyo — Nhat Ban); mdy ly tdm lanh
(Sigma 4-16K — Dirc); may loc nude... Cac thiét bi duoc
quan 1y va hiéu chuédn theo cac quy dinh cia ISO/IEC
-17025 va GLP.

- Dung cy: Binh dinh muc, pipet loai A, éng ly tam...
2.3. Diéu ki¢n phén tich
2.3.1. Piéu kién sdc ky

- Cot sdc ky: C18; 100 x 2,1 mm; 1,7 pm. Nhiét d
cot 40 °C.

- Pha dong: Methanol - dung dich amoni acetat
10 mM (ty 1€ thich hop).

-Tbc @6 dong: 0,2 ml/phut.

- Thé tich tiém: 5 pl.

- Nhiét d6 autosampler: 4 °C.
2.3.2. Diéu kién khoi pho

- Kiéu khéi phd: MS/MS, ngudn ion hoa ESI (-); ché
d6 quét chon loc manh phd 1an mét twong tng vdi cau
trac phan tir ban déu cho mot proton va mang dién tich
-1 ([M-HJ").

- Cac théng s6 cua thiét bi khdi phd dé phat hién
Indapamid (INDA) va Cloramphenicol (CLR) dugc
trinh bay ¢ Bang 1.

Bing 1. Cic théng so ciia detector khoi phé ding
dé dinh lwong INDA va CLR

Chiit phén tich

L pnan e INDA CLR
Thong so
Dién thé ngudn phun 2500 V 2500V
Nhiét d6 bay hoi dung moi 100 °C 100 °C
A}Z Vsuat khi bay hoi dung 20 psi 20 psi
moi
Ap suat khi 1am sach tai | psi 1 psi
du chop thu nhén ion ps P
Ap suatAl.<h1 bo tro bay hoi 5 psi 5 psi
dung moi
Nhiét d6 mao quan 360 °C 360 °C
Dién thé hoi tu chum ion 126 V 75V
Ton ban dau (Dalton) m/z = 364,0 m/z=1321,0
Nang lugng phan manh ion 28,0V 20,0V
Ion hinh thanh (Dalton) m/z=189,0 m/z=152,0

2.3.3. Xur Iy mau huyét twong, chiét tach INDA

Hut 100 pl dung dich chuan nodi Cloramphenicol
(pha trong methanol, nong d6 chinh xac khoang
0,25 pg/ml) vao 1,0 ml mau huyét twong (HT) d rd dong
0 nhi¢t do phong. Thém 0,25 ml dung dich amoniac
0,1M; lc 15 gidy, sau d6 thém 5 ml dung moi tert-butyl
methyl ether, lac, ly tim. Hat 3 ml 16p dung méi phia
trén. Boc hoi dung méi duéi dong khi nito thu lay cin.
Hoa tan cin trong 0,5 ml pha dong, tiém séc ky.

2.3.4. Phwong phap tinh két qua

Xac dinh néng d6 INDA c6 trong cac mau thir (chua
biét nong d6) dwa vao ty 1¢ dién tich pic INDA/IS thu
dugc tir sic ky dd ciia mau thir va dudng chuin biéu thi
mdi twong quan giita ndng d6 INDA c6 trong cac miu
chuin véi ty 1& dién tich pic INDA/IS cua miu chuén.
Tién hanh tham dinh phuong phap phan tich theo quy
dinh cia EMA va US-FDA [2],[5].

3. Két qua va ban luin
3.1. D¢ ddc hiéu - chon lgc ciia phwong phdp

Phan tich cac mau HT tréng va mau HT tu tao chia
INDA ndng d6 khoang 0,5 ng/ml theo phuong phap di
xdy dung va ghi lai sic ky d6 (Hinh 1, 2).
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Hinh 2. SKP mdu HT trang ¢é CLR va INDA ¢

nong dé LLOQ (0,5 ng/ml)

Trén sic ky d6 ctia mau HT tring (Hinh 1), tai cac thoi diém 1,37 va 1,35 phut (trung v6i thoi gian luu caa INDA
va CLR trong SKD ctia mau chuan - Hinh 2) khong xuat hién cac pic c6 cac manh pho khbi m/z =364—189 (INDA)
vam/z=321—152 (CLR). Do vay, phuong phap phan tich c6 d¢ dac hi¢u-chon loc véi INDA va CLR theo cac quy

dinh cua phuong phap phan tich thudc trong dich sinh hoc [2],[5].

3.2. Duong chudn va khodng tuyén tinh

Phén tich cic mau HT chtra chudn INDA ¢ ndng d6 khoang 0,5 ng/ml dén 100 ng/ml theo quy trinh dd xay
dung. Xac dinh sy twong quan giira ndng do INDA c6 trong mau va ti 1& dién tich pic INDA/IS thu dugc trén SKD
bang phuong phap hdi qui tuyén tinh, sir dung hé sb ty trong 1/(ndng do)>2.

Két qua xac dinh mbi twong quan nay dugc trinh by & Bang 2.

Bing 2. Két qua tham dinh khodng tuyén tinh ciia phieong phdp

Madau chuan

D¢ dung (%)
Puwong chuin | Pwong chuin | Pwong chuin | Pwong chuin | Puong chuin

Néng dp (ng/ml) 1 2 3 4 5

0,5 96,7 97,6 102,5 93,7 103,6

1,0 101,9 103.8 100,5 109,6 93,1

2,5 105,7 96,7 92,2 110,7 98,5

5,0 108,4 108,2 90,7 95,4 100,4

9,9 109,3 107.,9 92,0 97,6 102,1

29,8 108,7 103,1 103,6 101,2 101,0

59,7 83,9 90,7 107,7 93,7 100,8

99,5 85,4 91,9 110,8 98,1 100,6

Phwong trinh y =0,0369x y =0,0338x y = 0,0346x y = 0,0345x y =0,0318x
héi quy* (y=ax+b) +0,0020 +0,0033 -0,0015 +0,0026 +0,0004
Hésor 0,9930 0,9970 0,9962 0,9970 0,9994

(*) Ghi chii: x ld nong dé INDA (ng/ml) ¢6 trong mau; y la 1y 1é dién tich pic INDA/IS

Két qua thdm dinh cho thay trong khoang ndng d6 tir 0,5 ng/ml dén 100 ng/ml c6 sy twong quan tuyén tinh giira
ndng d6 INDA va ty 1é dién tich pic INDA/IS véi hé sé tuong quan xap xi bang 1 (r> 0,99) .

Nong do INDA xac dinh dugc tir duong chuén so voi ndong do 1y thuyét déu nim trong gisi han cho phép theo
qui dinh ctia phurong phap phan tich thude trong dich sinh hoc [2],[5].
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3.3. Gidi han dinh luwong dwdi ciia phwong phdp

Phan tich cac mau HT trang va mau HT chira INDA nong d6 chinh xac khoang 0,5 ng/ml (mau LLOQ). Xac dinh
ndng d6 INDA ¢6 trong cic mau LLOQ tir duong chuédn tién hanh lam song song trong cung diéu kién.

Két qua thim dinh gi¢i han dinh luong dudi ciia phuong phép dugc trinh bay & Bang 3.

Bing 3. Két qua xdc dinh gid tri LLOQ ciia phwong phdp

Miu tring Madu chudn (0,5 ng/ml)
STT | Dign tich pic | Dién tich pic INDA | Dign tich pic | Nong djp INDAtim | D¢ diing

(C.s) (IC.s) IS (IC.s) lai (ng/ml) (%)
1 7 230 14497 0,5 100,9
2 6 235 14282 0,5 104,2
3 2 220 14543 0,5 96,7
4 7 230 14151 0,5 103,3
5 5 231 14337 0,5 102,3
6 4 240 14565 0,5 104,5
TB 5 231 102,0

CV (%) 2,8

Pip Gng trung binh ciia miu LLOQ/miu tring 44,5

Két qua tham dinh cho thay dap ung trung binh ctia dien tich pic INDA trong cac mau LLOQ déu lorn hon 44,5
1an so v&i dién tich pic tap co cung thoi gian luu trong cac mau trang (qui dinh l6n hon 5). Ty 1€ gilta nong do INDA
xac dinh tir duong chuan so v&i ndng do 1y thuyet c6 trong cac mau LLOQ nam trong khoang 96,7% - 104,5% (trung
binh = 102,0% va CV = 2,8%), dap tng yéu ciu gidi han dinh luong dudi cua phuong phap phan tich thude trong
dich sinh hoc [2],[5].

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

Tién hanh tham dinh d6 dting, d6 13p lai trén 5 16 mau LLOQ, LQC, SQC, MQC, HQC chira INDA c¢6 nong do
trong ing 1a 0,5 ng/ml; 1,5 ng/ml; 15 ng/ml, 50 ng/ml, 80 ng/ml. Xac dinh ham lugng INDA ¢6 trong cac mau bang
duong chudn phan tich trong cung diéu kién. P9 dung cua phuong phap la ty 1¢ % gitra ndng do xac dinh duoc so
v6i ndng do 1y thuyét. Po 1ap lai ciia phuong phap dugc biéu thi bang gia tri CV%. Két qua xac dinh d6 dung, do
1ap lai cia phuong phap dugc trinh bay & Bang 4.

Bing 4. Két qua tham dinh do diing, @6 lap lai trong ngay va khdc ngay

LLOQ LOC S0C MQC HQC

P§ ding, (= 0,5 ng/ml) (= 1,5 ng/ml) (= 15 ng/ml) (= 50 ng/ml) (= 80 ng/ml)
dj lip lgi d’;}fg v dfz) ’fg v dg}fg cv | Doding | cv | Podung | v
(%) (%) %) (%) (%) (%) (73) (%) (70) (%)
T“(’:g: “6g)"5‘y 1004 | 43 | 945 | 21 | 946 | 43 | 8.5 | 10 | 944 | 60
Khacngdy (n=3) | 1056 | 58 | 978 | 68 | 934 | 43 959 | 61 | 918 438

Két qua tham dinh cho thiy & cac khoang nong do thap, trung binh va cao, phuong phap c6 d6 ding trong ngay
va khac ngay xap xi 100%; d6 lap lai trong ngay va khac ngay véi gia tri CV nhé hon 7 ,0%; dap tng cac yéu cau
vé do dung, 46 lap lai ctia phuong phap phan tich thudc trong dich sinh hoc theo huéng dan cia US-FDA va EMA

[21.[5].
3.5. Xdc dinh ti I¢ thu héi ciia INDA va CLR

Tién hanh phan tich cac 16 LQC, SQC, MQC va HQC c6 qua chiét tach va cac mau chudn pha trong pha dong
(khong qua chiét tach) c6 nong do tuong Gng cung dicu kién. Xac dinh ti 1€ thu hoi bang cach so sanh dién tich pic
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INDA va CLR trong cac 16 mau ¢ qua chiét tich va khong qua chiét tach (mau pha trong pha dong). Két qua xac
dinh ti I¢ thu hoi INDA va CLR dugc trinh bay trong Bang 5.
Bing 5. Ti Ié thu hoi INDA va CLR ciia phwong phdp

Hoat chit Indapamid Cloramphenicol
LOC soc MQcC HQC
Ti I¢ thu hoi (%) 63,6 68,6 64,0 62,2 86,2

3.6. Nghién ciru dj on dinh ciia hoat chét trong huyét twong

Tién hanh nghién ciru d6 6 6n dinh cua INDA trong HT trén céc 16 mau LQC va HQC. Danh gia d§ 6 6n dinh cua
INDA trong HT bing cach so sanh ndng d6 INDA c6 trong cac mau dugc bao quan va cac mau c6 ndng do twong
{g dugc phan tich ngay sau khi hoa tan chuan INDA vao HT tring. Két qua nghién ctru d 6n dinh cta INDA dugc
trinh bay trong Bang 6.

Bing 6. Két qud nghién ciru do on dinh ciia INDA trong HT

a2 x Néng do ban diu No”‘ng do sau bao quan % Sai
Dj on dinh Mau (ng/ml; n=6) (ng/ml; n=6) khac
o . LQC 1,6 =0,02 1,5+0,05 -6,9%
3 chukidoéng -ra
HQC 78,2 £3,08 70,8 + 1,24 -9,4%
D6 6n dinh thoi gian ngén LQC 1,6 0,02 1,5+0,15 9,1%
(6 gio, nhiét d6 phong) HQC 78,2+ 3,08 76,4 +3,77 -2,3%
e . LQC 1,5+ 0,05 1,4+0,02 -9,8%
Do on dinh trong autosampler (70 gio/4°C)
HQC 77,9 £1,55 69,5+2,.81 -10,8%
Do 6n dinh huyét trong dai ngay (-35°C = 5°C, LQC 1,6 + 0,02 1,7+ 0,03 0,4%
71 ngay) HQC 78,2 +3,08 85,1 +2,67 8,8%

4. Két luan

Nghién ctru da xay dung dugc phuong phap dinh lwong Indapamid trong huyét twong ngudi baing LC-MS/MS. Két qua
tham dinh cho thiy, phuong phép co gi tri giéi han dinh lugng duéi nho (0,5 ng/ml); khoang tuyén tinh rong (tir 0,5 ng/ml
dén 100 ng/ml); d6 dung, d6 13p lai ndm trong gidi han cho phép, thoi gian phan tich ngén (2,5 phit cho mdi mau), dap tmg
yéu cau dbi voi phuong phap phén tich thudce trong dich sinh hoc ctia US-FDA va EMA. Phuong phép di xdy dung co thé
g dung trong cac nghién ctru danh gia twong dwong sinh hoc ddi véi ché pham chira hoat chat Indapamid.

Tai liéu tham khao
1. B4 Y té (2015), Duwoc thir quéc gia Viét Nam, 1an xuét ban thir 2, Nha xudt ban Khoa hoc va K§ thuat.
2. European Medicines Agency (2012), Guideline on bioanalytical method validation.

3.G. Li, X.Zhang, Y.Tian, Z.Zhang, J.Rui, X.Chu (2013), “Pharmacokinetics and Bioequivalence Study of Two
Indapamide. Formulations after Single-dose Administration in Healthy Chinese Male Volunteers”. Drug Research,
63(1):13-8.

4. l , m, ISun 1, |Yin 1, He ZI (2005), “Rapid and sensitive determination of indapamide in human blood by liquid
chromatography with electrospray ionization mass spectrometric detection: application to a bioequivalence study”.
Pharmazie 60 (11), pp. 819-822.

5. U.S. Department of Health and Human Services Food and Drug Administration (2013): Guidance for Industry -
Bioanalytical Method Validation.

SUMMARY

A sensitive LC-ESI-MS/MS method for the determination of Indapamide in human plasma using Chloramphenicol as the internal
standard (IS) was established. Afier alkalinzation with Ammonia solution 0.1 M, plasma samples were extracted with Tert-butyl methyl ether
and separated on a C18 column with a mobile phase containing 10 mM Ammonium acetate and Methanol with suitable ratio. LC-MS/MS
was operated under the selected reaction-monitoring mode (SRM) using the electro spray ionization technique in negative ion mode and the
transitions of m/z 364— 189 and m/z 321— 152 were used to quantify Indapamide and the internal standard, respectively. Calibration curves
were linear over the ranges of 0.5—100 ng/ml for Indapamide. The lower limit of quantification was 0.5 ng/ml. The intra-day and inter-day
accuracy were within 89.5% - 105.6%. This method can be used for bioequivalence studies of Indapamide preparations.
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NGHIEN CUU XAC PINH METHYLENDIOXYMETHAMPHETAMIN
TRONG NUGC TIEU BANG SAC KY KHi KHOI PHO

TRAN VIET HUNG

Vién Kiém nghiém thuéc TP. Ho Chi Minh

1. Pit van dé
Methylendioxymethamphetamin(MDMA) con dugc
goi la thude lic, ecstasy; 1a mot chét kich thich than
kinh téng hop nhém amphetamin (ATS) hién dang bj sir
dung bat hop phap trén thé gidi trong d6 ¢6 Viét Nam.
Déi tuong sir dung ATS chiém khoang 25-30% tong
s6 nguoi nghién, trong d6 chu yéu 1a thanh thiéu nién
[5], 1a nguyén nhan gy mét trat tu an toan va nhiéu hé
luy trong xa héi [1]. Chinh vi vay, viéc phan tich xac
dinh su c¢6 mat cia ATS trong cdc mau giam dinh phap
y nhu nude tiéu, mau va toc thu hat duge nhiéu sy quan
tdm nghién ciru cia cac nha khoa hoc. Hién nay, nhiéu
nghién ctru trén thé gisi da ap dung thanh cong sy két
hop giita phuwong phap xir Iy mau bang k¥ thuat chiét
pha rin (SPE), chiét long - long v6i cac phuong phap
phan tich hién dai sir dung k¥ thuat sac ky khi kh6i pho
(GC-MS), sic ky 1ong khdi phd (LC-MS) trong viée xac
dinh ma tay c6 trong dich sinh hoc [2],[3]. Nghién cttu
ndy dugc thyc hién véi myc tiéu xay dyng quy trinh xac
dinh MDMA trong nudc tiéu st dung ky thuat SPE va
GC-MS nham phuc vu cong tac phong chdng té nan ma
tuy va nang cao nang luc giam dinh phap y tai Viét Nam.

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

- May sic ky khi khdi phd Agilent Technologies
6980N, detector MS 5975C.

- Hé thong chiét pha rin Agilent sir dung cot Evidex
Cartridges, 200 mg, 3 ml (MY).

2.1.2. Hoa chdt, chat chudn

- Chat chuain MDMA (khdi lugng phan tu:
193,25 g/mol): 1,0 mg/ml methanol (MeOH).
Lot: FE 082712-03, USDEA Exempt/TK#61-15 (M¥).

- Chéat chuan ndi MA-d5 (khdi luong phan tu:
154,26): 1,0 mg/ml MeOH. Lot: FE 042012-02, USDEA
Exempt/TK#61-105 (M¥).

- Methanol HPLC, ethyl acetat HPLC,
heptafluorobutyric anhydrid (HFBA), kali
hydrophosphat PA, kali dihydrophosphat PA, amoniac
PA, acid hydrocloric PA... (hdng Merck, Duc).

PHAM QUOC CHINH, PHAM TH] THU HA,
NGUYEN TIEN VUNG

Vién Phdp y Quéc gia

2.2. Poi twong va phwong phdp nghién ciru
2.2.1. Mdu nghién ciiu

- Méu nude tiéu khong nhiém MDMA (mau tring);

- MAu nude tiéu ctia nguoi nghi ng¢ s dung MDMA
giri dén giam dinh tai Vién Phap y Quéc gia.

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

Cot sac ki khi HP5-MS: (30 m x 250 pm x 0,25 pm).
Chuong trinh nhiét d¢ cot: Bit dau 80°C, gili 3 phut,
tang 40°C/phiit &én 200°C va giir 1 phut, tiép tuc ting
10°C/ phut dén 290°C va giit trong 10 phiit. Khi mang:
Heli, toc d6 dong 1 ml/phat. Thé tich tiém mau: 1 pl,
ché d¢ khong chia dong. MS Source 230°C; MS Quad
150°C; Aux — Temperrature 280°C. Ngudn ion hoa bang
va cham dién tu (Electron impact, EI) véi nang luong
70 eV.
2.2.2.2. Chuén bi miu

a. Cdc dung dich chudn goc:

- Céc dung dich chuan gdc c6 ndng d6 0,1 pg/ml va
1,0 pg/ml trong methanol dugc pha tir dung dich chuan
MDMA ban dau ndng d6 1 mg/ml.

- Dung dich chuan ndi gbc c¢6 nong do 1,0 pg/ml
trong methanol dugc pha tir dung dich chuan MA-d5
ban dau n6ng d6 1 mg/ml.

b. Méu chudn: Sir dung miu nudc tiéu trang thém
cac dung dich chudn gbc dé dugc cac mau cé nong
d6 MDMA tir 10 - 400 ng/ml va chuin ndi MA-d5
100 ng/ml

c. Mau thir: St dung mau nudce tiéu nghi c6 MDMA
thém dung dich chuan ndi gbc dé dwoc cac miu c6 ndng
do MA-d5 100 ng/ml.

d. Xir Ii mdu:

- Hoat hoa cot bé'mg methanol rdi dén dung dich dém
phosphat 0,1M pH 6 mdi loai 3 ml téc do 2 ml/phit.

- Hat chinh xac 1,0 ml mau nuéc tiéu (mau thtr hodc
mau chuin) vao ong nghiém, thém 3 ml dung dich dém
phosphat 0,1M pH 6 r6i nap miu vao cdt voi toc do
2 ml/phut. Rira ¢ot véi 10 ml nuée cit va 5 ml dung dich
acid hydrocloric 0,IN téc d6 5 ml/phit, rira thém voi
5 ml methanol téc do 2 ml/phit, hut kho cot trong
1 phut. Rura giai bang 5 ml hdn hop ethyl acetat - methanol
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- amoniac (80:18:2) tdc d6 2 ml/phiit. Dich rira giai dugc lam kho dudi dong khi nito téi khi thu duge cin kho [4].
Dan xuat cia MDMA va MA-d5 véi HFBA duoc tao bang cach thém vao can 100 pl ethyl acetat va 100 ul HFBA.
U ¢ 70 °C trong 30 phut, d€ ngudi, lam kho va hoa tan can bang 100 pl methanol dé tién hanh sac ky.

3. Két qua nghién ciru
3.1. Khdo sdt phé khoi ciia MDMA va MA-d5

Dan xuit cia MDMA va MA-d5 voi HFBA c6 phd khéi 16 rang, riéng biét. Dya vao tinh déc trung va mic tin
hiéu, chiing t6i chon cac manh m/z = 254 cho MDMA va m/z = 258 cho MA-d5 dé tién hanh phan tich sac ky theo
ché d6 chon loc ion — Selected ion monitoring (SIM) nhu Hinh 1.
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Hinh 1. Phé khéi va sdc ky do ciia MDMA, MA-d5 dan xudt HFBA

a. Phé khoi cia MDMA-HFBA ; b. Phé khéi ciia MA-d5-HFBA
c. Sdc ky do chon loc ion véi manh m/z = 254 ciia MDMA-HFBA
d. Sdc ky dé chon loc ion véi manh m/z = 258 cia MA-d5-HFBA

3.2. Danh gia phuwong phdp
3.2.1. Bé thich hop ciia hé thong sdc ky
Bing 1. B¢ thich hop ciia hé thong sdc ky

MDMA
STT Théi gian luu Dign tich pic
(phut) (Abu.s)
1 8,699 296890
2 8,714 289947
3 8,740 299436
4 8,742 300987
5 8,696 293501
6 8,701 295413
TB 8,712 296029
SD 0,016 4017,25
RSD (%) 0,18 1,36

16

Tiém lip lai 6 1an dung dich chuan duoc chuén bj tir
mau chuén chira 0,1 pg/ml MDMA trong methanol. Ghi
lai gia tri thoi gian luu va dién tich pic. Két qua thé hién
¢ Bang 1.

Két qua & Bang 1 cho thiy thoi gian luu cia pic tir
8,69 - 8,74 phut, trung binh 1a 8,71 phut; RSD cua thoi
gian luu va dién tich pic lan luot 13 0,18% va 1,36%.
Thoi gian luu va dién tich pic giita cac lan phan tich
khong c6 su khac biét nhidu, déu c6 RSD < 2%. Vay hé
thdng sic ki 6n dinh, dam bao tinh chinh xac dé phan
tich mau cho két qua tin cay.

3.2.2. B¢ dac hiéu - chon loc

Chuan bi 6 mau nude tiéu tring, 6 mau nudc tiéu
trang thém chuan va chuan ndi & ndng d6 100 ng/ml mdi
chét. Xt Iy miu va tién hanh séc ky theo diéu kién nhu
trén. Sic ky d6 cia mau trang va mau thém chuan duoc
trinh bay ¢ Hinh 2.
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Hinh 2. Sdc ky d6 ciia mau nude tiéu trdang va mau nwée tiéu trang thém chudn
a. Sdc ky do ciia mdu nwde tiéu trang voi m/z = 254

b. Sdc ky do ciia mau mede tiéu trang véi m/z = 258

¢. Sdc ky do ciia mau mede tiéu trdng thém chudn va chudn ndi véi m/z = 254
d. Sic ky dé ciia mdau nwde tiéu trang thém chudn va chudan ngi véi m/z = 258

Két qua cho thay, trén sic ky do ciia miu tring thém chudn va chuan ndi co cac pic xuat hién & khoang 8,7 phut
va 6,8 phut, phu hop véi gia tri thoi gian luu trén sic ky dd cia MDMA va MA-d5 di khao sat. Trong khi d6 trén
sdc ky d6 ciia mau tring khong thay xuat hién bat ky pic nao tai cac vi tri thoi gian luu twong tmg nhu trén. Nhu vay,
phuong phap cé tinh dac hiéu, chon loc.

3.2.3. Bé tuyén tinh
) Dé khao sz@t su phu thudc tuyén tinh gilra néng do MDMA‘Vé ti 1 dién tich pic cia MDMA/MA-dS5, tién hanh
sac ky theo diéu kién da lya chon stir dung cac mau chuan c6 nong do tur 10 — 400 ng/ml.

Két qua khao sat thé hién ¢ Bang 2, Hinh 3.

Bing 2. Két quad khao sdt khoang tuyén tinh ciia g °] -
phuong phdp g v
A ,. e rn gen Lr . z 2 "
Nong dp MDMA Ti I¢ di¢n tich pic = . -
(ng/ml) MDMA /MA-d5 - el
10 0.07692 % os | //
50 0,33495 T
Lo T{Hx H0 30 ang 500

100 0,72818 Nbog 43 MDMA (ng/ml)

200 1,39759

400 2,80421 Hinh 3. Do thi biéu dién sw phu thudc tuyén tinh giita nong

do MDMA va ty I¢ dién tich pic cua MDMA/MA-d5
Két qua thu duoc ¢ Bang 2 va Hinh 3 cho thé}{ ¢6 sy twong quan tuyén tinh chat ché giita néng do MDMA véi
ti 1¢ dién tich pic MDMA/AM-d5 trong khoang nong d¢ da khao sat tir 10 - 400 ng/ml v6i hé s6 tuong quan r xap
xi bang 1.
3.2.4. D6 dung va do lap lai ciia phwong phap

bo dung va QQ lap lai dugc xac ‘djnh trén 3 mf?lu chuan co néng do cua MDMA la 10 ng/ml; 50 ng/rr}l va
100 ng/ml, moi nong d9 thyc hién 5 lan. Xac dinh néng 46 MDMA trong mau bang phuong phap duong chuan va
tinh d6 thu hoi 1a ti 1€ % gitlta luong xac dinh dugc so vai 1y thuyét. Ket qua dugc trinh bay trong Bang 3.
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Bing 3. Két qua khao sat dg diing va dé 1ap lai ciia phirong phdp

Luwgng MDMA thém vao Trung binh ti 1¢ Luong MDMA tim lai | D¢ thu héi (%) Dé lap lai
(ng/ml) MDMA/MA-d5 (ng/ml) (RSD %)

10 0,0751 10,11 101,10 3,29

50 0,3578 50,50 101,00 3,07

100 0,7424 105,44 105,44 3,02

Két qua cho thiy phuong phap dinh lugng c6 do
dtng dao dong trong khoang 101,00% - 105,44%, d6 lap
lai nho v6i RSD tir 3,02% - 3,29%. Céc két qua nay dap
g duoc yéu cau vé do dung, do chinh xac ciia phuong
phap phan tich trong nudc tiéu.

3.2.5. Xac dinh gioi han phat hién (LOD) va gioi han
dinh luong(LOQ)

Khdo sét tin hi¢u chiéu cao pic MDMA & cac nong
do giam dan, tir két qua thyc nghiém tim duoc gidi han
phét hién va gidi han dinh lugng cia MDMA nudc tiéu
duogc trinh bay ¢ Bang 4.

Bing 4. Két qua khao sdt gidi han dinh tinh va
gioi han dinh luong

Gioi han MDMA (ng/ml)
LOD 3
LOQ 10

Bing 5. Két qua khao sdt hiéu sudt chiét

St Hiéu sudt chiét MDMA (%)
Miu 10 ng/ml Miu 100 ng/ml

1 91,95 86,98

2 88,77 93,02

3 91,68 87,01

4 89,68 91,63

5 92,74 92,01

6 87,23 91,15

TB 90,34 90,30
RSD (%) 2,36 2,92

3.3. Ap dung phén tich méu nwéc tiéu nghi ngo nhiém
MDMA

Duya trén quy trinh da xdy dung, 4p dung dé dinh
luong mot s6 mau nude tiéu cia ddi twong nghi ngd sir
dung MDMA. Mbi mau duoc tién hanh lap lai 3 lan, tinh
két qua trung binh.

Bing 6. Két qua dinh lwong trén mét s6 mau
nuwoc tiéu nghi ngo nhiem MDMA

Gi6i han phat hién va giéi han dinh lugng cua
MDMA trong nudec tiéu 1an luot 1a 3 ng/ml va 10 ng/ml
cho thdy do nhay phan tich cao, dap tmg dugc yéu cau
phan tich lwong vét.

3.2.6. Higu sudt chiét

Khao sat hiéu suat chiét d6i véi MDMA & ndng do
10 ng/ml va 100 ng/ml. Chuén bj mau chudin MDMA
& cac nong d6 dd néu, tién hanh chiét theo quy trinh.
Hiéu sut chiét duoc tinh bang ty 1¢ phan tram dién tich
pic cua chuén cung ndng d6 giita chuan dugc chiét va
khong chiét.

Hiéu suit chiét MDMA tir mau nudc tiéu dat khoang
tir 90,30% - 90,34%. Két qua giita cac lan phan tich c¢6
do 1ap lai tot voi RSD < 3%.

STT Ho tén Tuéi | Néng dp (ng/ml)
1 Tran Van T 29 33,8
2 NguyénDuy T | 25 )
3 | Nguyén Manh H | 25 ()
4 Nguyén Tién T | 30 10,26
5 Nguyén ViétD | 27 (-)

Tir két qua phan tich 5 miu thyc té, nhan thiy ¢
2 mau duong tinh véi MDMA va 3 mau am tinh véi
MDMA.
4. Két luan

Pi xdy dung va tham dinh phuong phéap xac dinh
MDMA trong nudc tiéu bang sic ky khi khdi phd véi
d6 nhay tdt, do tin cdy cao va kha nang phat hién duoc
MDMA trong nudc tiéu dén nong d6 nanogam/ml. Mau
dugc xir Iy bang phuong phép chiét pha ran; dinh tinh va
dinh luong bang sic ky khi khdi phd. Phuong phap da
dugc ap dung trong phan tich MDMA cua 5 nguoi nghi
ngd sir dung ma tay tong hop. Két qua cho thdy phuwong
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phéap di xay dung phit hop cho nghién ciru xac dinh MDMA trong nude tiéu, quy trinh nay c6 thé duge ap dung cho
cac phong giam dinh ma tiy va phuc vu chuyén nganh phap y trén toan qudc.
Tai liéu tham khio
1. Quyét dinh 1001/QD-TTg nam 2011 phé duyét “Chién lugc Qudc gia phong, chong va kiém soat ma tiy ¢ Viét Nam
dén nam 2020 va dinh huéng dén nim 2030
2. Huang MK, Liu C, Li JH, Huang SD (2005), “Simultaneous quantitative determination of amphetamines, ketamine,

opiates and metabolites in human hair by gas chromatography/mass spectrometry”, Journal of chromatography. B,
Analytical technologies in the biomedical and life sciences, 820:2, pg 165-73.

3. Dong-liang Lin, Rea-Ming Yin, Ray H. Liu (2005) “Gas Chromatography-Mass Spectrometry (GC-MS) Analysis of
Amphetamine, Methamphetamine, 3,4-Methylenedioxy- amphetamine and 3,4-Methylenedioxymethamphetamine in
Human Hair and Hair Sections”, Journal of Food and Drug Analysis, Vol. 13, No. 3, Pages 193-200.

4. E.M.Thuman, M.S.Mill (1998), Solid phase extraction, Principle and practice, Chemical analys, Volume 147.
5. UNODC (2013), World Drug Report 2013, United Nations publication, Sales No. E.13.X1.6.

SUMMARY

Methylenedioxymethamphetamine (MDMA) — the most common Amphetamine type stimulant which is used widely in
Vietnam by drug abusers. By using solid phase extraction (SPE) technique and gas chromatography — mass spectrometry
(GC- MS), a simple method was developed to analyse this kind of drug in urine samples. It takes only a short time to carry
out the test. Also, this study demonstrated a very specific and sensitive method with the high accuracy, precision, the low
limit of detection (LOD = 3 ng/ml) and limit of quantitation (LOQ = 10 ng/ml) as well.

PANH GIA TAC DUNG BAO VE GAN TREN THU'C NGHIEM
CUA CHE PHAM TERKUMIN

PHUNG CHAT
Cong ty Cé phin Dugc Danapha

1. Pat vin dé

Vién nang Terkumin 13 ché pham bao vé gan c6 ngudn
gbc tir thao moc ciia Cong ty C6 phan Duoc Danapha.
Thude duoge bao ché tir cac loai duge liéu co tac dung
nhudn gan, loi mat nhu cao kho Actiso, cao Bién Stc,
cao kho Diép Ha Chau déng va Nghé. Terkumin duoc
chi dinh cho cac trudong hop: diéu tri ting men gan,
tang cuong chuc ndng gidi ddc va bdo v€ gan tranh céc
tac hai do dung nhiéu rugu, bia, duoc phém..., diéu
tri cac tri¢u ching lién quan dén bénh ly vé gan nhu:
cac tinh trang di ung do gan (mun nhot, mé day, méan
ngira); dn khong tiéu, vang da, tdo bon, hd tro diéu tri
viém gan cip va man tinh. Tac dung trén gan cia timg
thanh phan dugc ligu trong vién nang Terkumin di dugc
ching minh va cong b trén cac tap chi khoa hoc trong
va ngoai nudc [2],[5],[6]. Tuy nhién su két hop gitra cac
thanh phan vao trong nang Terkumin liéu c6 mang lai
hiéu qua diéu tri di voi cac bénh 1y vé& gan hay khong
hién chua c6 nghién ctru nao chiimg minh. Vi vay nghién

NGUYEN THJ LIEN

Vién Kiém nghiém thuéc Trung wong

ctru nay dugc thuc hién nhdm danh gﬂié tac dung bao yé
gan trén mo hinh thue nghiém gdy ton thuong gan cap
bang paracetamol cho chudt nhat trang ctia ché pham
vién nang Terkumin.
2. Thwe nghi€ém
2.1. Thiét bi, dung cu, héa chit

- Méy x¢ét nghiém sinh héa tu dong cua Beckman
Coulter AU 680;

- May cit vi thé Microm HM315;

- Kinh hién vi quang hoc gin camera két ndi may
tinh;

- Kit dinh lugng AST, ALT va bilirubin cua Beckman
Coulter;

- Kim cong cho uéng;

- Xy lanh, ging cao su, cdc thuy tinh, chay cbi si;

- Vién neén Efferalgan (paracetamol 500 mg) cua
Cong ty Bristol-Myers Squibb, Phap, s6 16 san xuat:
P7350, ngay san xuat 04/06/2014, han dung 04/06/2017.
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2.2. Déi twgng va phwong phdp nghién ciru
2.2.1. DBong vat thi nghiém

Chudt nhét tring duc dong Swiss, trong luong
20-25 g, dugc cung cap bdi Vién Vé sinh dich té Trung
wong. Chudt duge nudi 10 con mdi chudng trong dicu
kién phong thi nghiém chu ky 12 h sang/tdi véi thic
an nude uong theo nhu cau. Tat cd quy trinh thyc hién
trén dong vat thi nghiém déu duoc tuan theo huéng dan
ve cham soc va st dung dong vét thi nghiém cua Khoa
Dugc 1y — Vién Kiém nghiém thudc Trung uong.
2.2.2. Thuéc nghién ciu

Vién nang Terkumin ctia Cong ty C6 phan Duoc
pham Danapha, s6 16 san xuat: 010213.
2.2.3. Thuoc doi chiing

Vién nén Legalon (silymarin 70 mg) cua cong ty
Madaus, Dirc, s6 16 san xuat: B1302695.
2.2.4. Qui trinh thir nghiém

Trong nghién ciru ndy, md hinh gay doc gan cap
cho chudt nhit tring bang cach cho udng paracetamol
lidu cao 400 mg/kg thé trong dugc lya chon. Py 1a mé
hinh kinh dién da dugc st dung rong rai cho cac nghién
ctru vé tac dung bao vé gan ca trong nudc va quic té
[11,[2],[3],[5] voi thiét ke cu thé nhu sau:
2.2.4.1. Chuan bi mu thir

Lwa chon murc liéu thir nghiém: Dya trén két qua thir
nghiém so bd va dua trén hé sé ngoai suy liéu dung giita
nguoi va dong vat [4], ching t6i chon 3 muc lidu thir
nghiém nhu sau:

+ Liéu thap: 0,86 vién/kg chudt (twong tmg véi lidu
cua nguoi 1a 3,50 vién/ngay)

+ Liéu trung binh: 1,72 vién/kg chudt (twong tmg véi
liéu cuia nguoi 1a 7,01 vién/ngay)

+ Liéu cao: 3,45 vién/kg chudt (twong tng vdi lidu
cua nguoi la 14,02 vién/ngay)

+ Thudc ddi ching (silymarin): 100 mg/kg (twong
ung vai liéu ctia nguoi 1a 6 vién (420 mg/ngay)

+ Paracetamol: 400 mg/kg

Chuén bi dung dich/hdn dich uéng:

+ Dung dich déi chirng: nude.

+ Liéu cao: Nghién 5 vién nang Terkumin trong
nudc dé thu duoc 14,5 ml.

+ Liéu trung binh: Hit 6 ml hén dich lidu cao thém
6 ml nudc tron déu.

+ Liéu thdp: Hat 5 ml hdn dich liéu trung binh thém
5 ml nude, tron déu.

+ Silymarin: Nghién 1 vién silymarin trong nudc dé
thu duoc 7 ml.

+ Paracetamol: Pha 1 vién trong nudc dé thu duoc
25 ml.
2.2.4.2. B6 tri thi nghiém

Thi nghiém duogc tién hanh trén 60 chuot, chia ngau
nhién thanh 6 nhoém (1 nhom ching sinh hoc, 1 nhom
gay moO hinh va 3 nhom uong Terkumin véi cac mire licu
khac nhau, 1 nhém uong silymarin), moi nhém 10 chudt.
B tri thi nghiém theo Bang 1.

Bing 1. Phin nhém chudt va liéu thuéc cho moi nhom

STT Nhom 86 chujt Ngay thir 1-7 Ngay thir 8
Chirng sinh hoc 10 0,2 ml nudce/20 g 0,2 ml nu6c/10 g chut

2 Gy m hinh 10 0,2 ml nuc/20 g Ubng nudc/thude gidng nhu ¢ ngay 7
3 | Liéu thip 10 0,2 ml hdn dich lidu thap/20 g

.3 . 0,2 ml hén dich liéu trung 2 gid sau cho chudt ubng paracetamol
4 | Liéu trung binh 10| binh/20 g 400 mg/kg véi thé tich 0.2 ml/10g
5 Liéu cao 10 0,2 ml hdn dich lidu cao/20 g
6 | Thubc déi chirng 10 0,2 ml hén dich silymarin/20 g

Mbi mikc liéu cho uong mét lan trong ngdy vao
khoang 9 gio sang.

O ngay thr 10, sau 48 h gy doc bang paracetamol,
ldy mau chuot dé lam xét nghiém cac chi s6 sinh hoa
AST, ALT va bilirubin, déng thoi 1y ngdu nhién 3
chudt/nhom dé 1am giai phiu mé bénh hoc gan.

2.2.5. Xur Iy két qua

Dit liéu duoc xir Iy theo phuong phap thong ké ding
trong sinh hoc bang phan mém Prism phién ban 5.0
(Graph Pad Software, USA). Gia tri P < 0,05 dugc coi la
¢6 ¥ nghia théng keé.
3. Két qua
3.1. Thé trong chugt
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Ch‘i sb can nang duoc trinh bay fiuc'yi dang gia tri trung binh (mean) + d¢ lé’ch qhuﬁn (SD). Dit li¢u dugc phan
tich bang phep phén tich bién 1 chi€u (one-way ANOVA) va duoc phan tich ti€p d€ so sanh sy khac biét gitra cac
nhom bang test Newman-Keuls.

Bing 2. Két qua trong lwong chugt

STT Nhé{n 1 Nhom2 Z.V‘ho’m 3 R Nhom 4 ZY{zém 5 Nhom 6
(chirng sinh hoc) | (gdy mé hinh) (liéu thap) (liéu trung binh) (liéu cao) (thuoc doi chirng)

Ngay thir 1 18,7+ 0,7 18,7+ 0,4 182+0,5 18,4+0,8 18,3+0,7 184+1,2

Ngay thir 3 212+1,4 20,4 +0,7 21,1 +1,5 20,9+ 1,4 21,4+ 1,0 21,2+ 1,1

Ngay thwr 5 23,0+1,0 224+1,1 234+20 225+1,2 23,1+1,2 23,0+2,3

Ngay thwr 7 243+1,2 24,1 +1,4 25,1+2,3 23,7+1,1 242+ 1,4 245+2,8

Ngay thir 8 26,2+1,2 26,3+ 1,6 269 +2,4 257+1,2 262+1,2 26,4+3,9
289+ 1,8 24,9 £2,7 (2P6’"gj(t) %)’54) (2P6*’3>T) %)’56) (%96*’1;) })’55) (%36*’1?) %)’57)

Ngay thir 10 T (F"<0.05) | (p&s00s5) | (P&>005) | (P€>005) | (P>005)

(P*>0,05) (P*>0,05) (P*>0,05)

P* so sanh v&i nhém 1 (nhém ching sinh hoc);
P& 50 sanh vi nhém 2 (nhém gay mo hinh);
P* s0 sanh v&i nhém 6 (nhém thuoc doi ching).

Nhdn xét: Theo ddi can ning cia chudt trong qua trinh thi nghiém cho thay, cAn nang trung binh cta 6 nhém
trude khi dua vao thir nghiém khong c6 su khac biét c6 y nghia (P > 0,05).
Sau 8 ngay thir nghiém, can ning trung binh ciia chudt déu ting so véi trudc thir nghiém & ca 6 nhom.

,é ngay thir 10: Sau khi gay doc bang paracetamol can nang cua chudt 6 nhom gy mé hinh giam c6 ¥ nghia
thong ké so v6i nhom ching sinh hoc (P < 0,05). O 3 nhém thir va nhém thude doi chimg can ndng chuét chi thay
d6i nhe khong dang ké (P > 0,05). Khong cé sy khac biét c6 y nghia giita 3 nhom thir, nhém thudc doi chiing va
nhom chung sinh hoc (P > 0,05).

3.2. Két qud theo doi cdc chi sé sinh héa

Bing 3. Két qua sinh héa

Chisd Nhém 1 Nhém 2 Nhom 3 _ Nhom 4 Nhom 5 Nhim 6
(chirng sinh hoc) (gdy mo hinh) (liéu thap) (liéu trung binh) (liéu cao) (thuoc doi chirng)
327341605 | 231,7£196,1 | 273,1+ 1647 247,5+220,4
AST 199, + 45,7 4546+ 183,1 | (P*>0,05) (P* > 0,05) (P* > 0,05) (P* > 0,05)
(P* < 0,05)
um (P& > 0,05) (P& <0,05) (P& <0,05) (P& <0,05)
(P¥> 0,05) (P¥> 0,05) (P* > 0,05)
1685559 | 148,0762 1420+ 473 129.9 + 43,0
ALT 67,4+329 251,2£151,7 (P* <0,05) (P*>0,05) (P*>0,05) (P*>0,05)
(P*<0,001)
(um (P& < 0,05) (P& < 0,05) (P& < 0,05) (P& < 0,01)
(P*> 0,05) (P*> 0,05) (P* > 0,05)
1,9+ 0,9 13+0,5 1,8+0,5 1,6+ 04
. 33+27 (P*>0,05) (P*>0,05) (P*>0,05) (P*>0,05)
](3111?511)1 1,0£0,5 (P*<0,01)
pmo (P& < 0,05) (P& <0,01) (P& < 0,05) (P& < 0,05)
(P*> 0,05) (P¥> 0,05) (P¥> 0,05)

P* so sanh véi nhém 1 (nhém ching sinh hoc);

P # 50 sanh v6i nhém 6 (nhém thude ddi chimg).
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Chi s sinh héa dugc trinh bay dudi dang gia tri
trung binh (mean) + sai s6 chuan (SEM). Dit liéu duoc
phan tich biang phép phan tich bién 1 chiéu (one-way
ANOVA) va duge phan tich tiép dé so sanh su khac biét
gifta cac nhom bang test Newman-Keuls.

Nhdn xét: Chi s6 men gan AST & nhom gay mé hinh
tang 2,28 1an so véi nhém chimg sinh hoc (P < 0,05).
Terkumin & ca 2 liéu trung binh va lidu cao déu ¢ tac
dung 1am giam chi s6 AST xubng con khoang 60% so
v&inhém gay mo hinh (P < 0,05) va khong con khac biét
¢6 y nghia thong ké so voi nhom chimg (P> 0,05). Nong
d6 AST & 2 nhom lidu trung binh va lidu cao 1a tuong
duong so v6i nhém udng silymarin. Nhém liéu thap co
lam giam chi sb AST, tuy nhién khong c6 sy khac biét so
v6i nhom gy mo hinh (P > 0,05).

Chi s6 men gan ALT & nhém gdy mo hinh ting
3,73 14n so v&i nhém chung sinh hoc (P < 0,001). Ca
3 liéu Terkumin déu c6 tac dung lam giam chi s6 ALT
xudng con khoang mot nira so véi nhom gay mé hinh
(P < 0,05). Tuy nhién & nhom udng liéu thap chi s ALT
van con cao hon c6 ¥ nghia so véi nhém ching sinh hoc
(P < 0,05). Nong d6 AST & 2 nhém lidu trung binh va
lidu cao 1a tuong duong so véi nhém udng silymarin.

Chi s6 bilirubin toan phan ting cao & nhém gay md
hinh so véi nhém ching (3,3 lan, P < 0,01). Ca 3 lidu
Terkumin déu c6 tac dung lam giam chi sd bilirubin
xudng con khoang mot ntra so véi nhom gay mé hinh
(P<0,05vaP<0,01). Khong c6 su khac biét c6 y nghia
giita 3 nhém ubng Terkumin va nhém ching sinh hoc
(P>0,05).

3.3. Két qud mé bénh hoc

O ngay thir nghiém cudi cing (ngay thir 10), sau khi
ldy méu, tién hanh md iy gan mdi nhom 3 con, téng
cong 18 con dé 1am tiéu ban mo hoc. Két qua giai phiu
bénh hoc nhu sau:

3.3.1. Vé dai thé

Céac nhém 1, 3, 4, 5, 6 kich thudc gan c6 hinh thai
binh thudng. Gan mau d6 twoi, vo gan nhén, khong thay
ndt, cuc. Dién cit mém, déng nhét, khong théy 6 hoai
tr, chay mau. Puong mat khong thay soi, khong hoai tur.
Riéng nhoém 2 ¢6 mot vai diém xuét huyét nho.

3.3.2. Vévi thé

Nhém chitng sinh hoc: Ciu tric md gan khong bi
d4o 16n, nhén 1o cac tiéu thuy gan, khoang ctra. Cac té
bao gan sap xép theo hudng xuyén tim, khong hoai tir,
khong bi thoai héa, khong c6 nhan bit thuong, khong
ling dong glycogen. Céc tinh mach trung tim tiéu thuy
sung huyét. Ving khoang ctra khong xam nhap viém,
khong thiy qua san cac 6ng mat. Két ludn: Nhu mé gan
khong thy ton thuong.

Nhém gdy mé hinh: Trong nhu md gan c6 nhiéu 6
hoai tir t& bao gan. Cac 6 hoai tir c6 kich thudc khong
déu. Trong cac 6 hoai tir thay cac té bao gan thoai hoa,
hoai tir v6i nhiéu manh vun té bao, nhiéu té bao viém
cép tinh 1an it lympho bao, xo ting sinh nhe. Két ludn:
Viém gan hoai tir dang 6.

Nhém liéu thdp: Trong nhu md gan thay c6 mot sb
6 xam nhap cua cac té bao viém. Cac té bao gan thoai
héa & cac mirc d khac nhau, tir thoai hda mat nhan dén
thoai hoa nudc, thoai hoa hat, tp trung thanh vung, chu
yéu quanh cac 6 viém. Khoang cira khong thay ting sinh
x0, xdm nhap it t& bao viém mot nhan. Két luan: Viém
gan dang 0.

Nhom liéu trung binh: Trén cic manh cat tir mo gan
cho théy: Céu trac gan khong bi ddo 16n, nhan ro cac
tiéu thily voi tinh mach trung tim va cic bé gan sip
xép hudng tam. Cac té bao gan hinh tron hay da dién,
¢6 nhan nho, déu nhau, khong thay hoai tir, khong thiy
xam nhap viém. Mot s6 té bao gan thoai hoa mic d6 nhe
(cht yéu 1a thoai hoa nudc, thoai hoa hat) khong thy
ling dong glycogen. Cac khoang cira khong ting sinh
x0, khong ting sinh éng mat, khong thdy xam nhap té
bao viém. Két luan: Nhu mo gan khong thiy ton thuong.

Nhém liéu cao: Chu tric mod gan khong bi déo 10n,
nhan 13 cac tiéu thuy gan, khoang cira. Cac té bao gan
sap xép theo hudng xuyén tim, khong hoai tir, khong co
nhan bt thudng, khong ling dong qua muc glycogen.
C6 mot ty 18 thip (< 2% cac té bao gan thodi hoa nude
nhe). Vung khoang ctra khong tang sinh xo, khong xam
nhap viém, khong thiy quéa san cac dng mat. Két ludn:
Nhu mé gan khong thiy ton thuong.

Nhém thude doi chirng: Trén cac manh cét tr mo
gan cho thiy: CAu trac gan khong bi dao 16n, nhan rd
céc tiéu thily véi tinh mach trung tim va céac bé gan sip
xép hudéng tdm. Cac té bao gan hinh tron hay da dién,
¢6 nhan nho, déu nhau, khong thay hoai tir, khong thay
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xam nhdp viém. Mot s té bao gan thoai hoa mirc dd nhe (chil yéu 13 thoai hoa nudc, thoai hoa hat) khong thiy
lang dong glycogen. Cac khoang cira khong ting sinh xo, khong tang sinh dng mat, khong thiy xam nhép té bao
viém. Két luan: Nhu mé gan khong thiy tén thuong.

Hinh dnh mé gan dai dién ciia nhom
T Nhom
Nhupém HE x 400 Nhupm PAS %400
7 Chirng sinh
hoc
Nhu mé gan ¢6 cdu triic hinh thai trong gii | Cac té bao gan khong thodi hoa, khong
han binh thudng lang dong glycogen
2 Gdy mé hinh
Trong céac b hoai tir co céc té bao gan
thoai hoa, lang dong glycogen (vong tron)
3 Liéu thép
O xam nhap té bao viém trong nhu mé gan Céc té bao gan thoai hoa, ling dong
(vong tron) glycogen
N e St A L S g, T N
PO R A T
s S
ot
4 Liéu
trung binh ? ; Tty :
- .'i- W 5 Arnfgﬁ'
M0 gan vung tinh mach trung tdm tiéu Céc té bao gan khong bi
thuy khong thay ton thuong ton thuong
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5 Liéu cao

Nhu mé gan c6 cdu trac hinh thai trong gi6i Céc té bao gan khong ling dong
han binh thuong glycogen

Thuéc doi
churng

Nhu mé gan ¢6 ciu tric hinh thai trong Céc té bao gan khong ling dong
gi61 han binh thuong glycogen

Hinh 1. Hinh anh mé gan dai dién tirng nhom chudt thir nghiém
4. Két luan

Vién nang Terkumin cua Cong ty Co phén Duoc Danapha da dugc thir nghiém tac dung bao v¢ gan trén mo
hinh gay doc cép cho chudt nhit tring bang paracetamol. Két qua sinh hoa va mé bénh hoc trén thuc nghiém
cho thay: vién nang Terkumin & 3 mic liu 0,86; 1,72 va 3,45 vién/kg chudt/ngay (twong ng voi 3 muc licu
3,505 7,01 va 14,02 vién/nguoi/ngdy) [4] c6 tac dung han che ton thuong té bao gan do paracetamol lidu cao
gdy ra thé hién trén chi sé men gan AST, ALT, bilirubin va c4u trac mé hoc cua ~gan. Tuy nhién ¢ muc lidu thap
(0,86 vién/kg chudt/ngay) tic dung bao vé gan cua nang Terkumin chua triét d&. O murc liéu trung binh va lidu
cao (1,72 va 3,45 vién/kg chudt/ngdy) tac dung bao vé gan cua vién nang Terkumin tét hon so vé6i liéu thip va
tuong duong vai tic dung bao vé gan cua silymarin liéu 100 mg/kg chudt/ngay.

Tai liéu tham khao

1. DS,Thi Oanh, Pham Thanh Ky, Nguyén Trong Thong, Pham Thi Van Anh (2014). Nghién ctru tic dung bao vé gan va
chong oxy hoa cua cao So6i Nhat trén thuc nghiém. Tap chi Duoc hoc. 54(462): 26-36.

2. El Morsy EM, Kamel R (2014). Protective effect of artichoke leaf extract against paracetamol-induced hepatotoxicity
in rats. Pharm Biol. 53(2): 167-73.

3. Olaleye MT, Rocha BT. 2008. Acetaminophen-induced liver damage in mice: effects of some medicinal plants on the
oxidative defense system. Exp Toxicol Pathol. 59(5): 319-27.

4. Sharma V1, McNeill JH. 2009. To scale or not to scale: the principles of dose extrapolation. Br J Pharmacol. 157(6):
907-21.

5. Somanawat K, Thong-Ngam D, Klaikeaw N. 2013. Curcumin attenuated paracetamol overdose induced hepatitis.
World J Gastroenterol. 19(12): 1962-7.

6. Yakugaku Zasshi. (1990). Protective effects of various methanol extracts of crude drugs on experimental hepatic injury
induced by carbon tetrachloride in rats. Article in Japanese. 110(12): 950-7.

SUMMARY

In present study, Terkumin capsules manufactured by Danapha Pharmaceutical Joint Stock company were investigated for
hepatoprotective effect using a model of paracetamol- induced hepatotoxicity in mice. Repeated administration of Terkumin (0.86, 1.72
and 3.45 capsules/kg) one a day significantly prevented the increase in alanine aminotransaminase (ALT), aspartate aminotransferase
(AST) and total bilirubin induced by a high dose of paracetamol. In addition, Terkumin capsules showed highly protective effects on liver
tissue structures in compared to the untreated group. These data suggest that Tekumin capsules may be useful for hepatic diseases.
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THONG TIN KHOA HOC - TIN TUC

SU DUNG PHUONG PHAP SAC KY LONG HIEU NANG CAO
TRONG TACH CAC HOP CHAT BOI QUANG

(Bai tong hop tir cac nguon tai liéu nuoc ngoai da dwoc cong bo)

1. TAm quan trong ciia viéc tach cac hop chét ddi quang

C6 it nhat khoang 40% dugc chét trén thi truong
dugc phdm c6 tinh hoat quang nhu Lipitor (artovastatin),
Zocor (51mvastat1n) Plavix (clopidogrel)...Trong d6
mot s6 luong 16n van ton tai & dang racemic, dang hdn
hop cac dong phan quang hoc nhu Norvasc (amlodipin),
Ogastro (lansoprazol)...[4].

Ngay nay, cic dong phan déi quang dugc xem nhu
cac chat riéng biét co hoat tinh sinh hoc, tac dung duogc
1y, dugc dong hoc va doc tinh khac nhau. Mot déng phan
c6 thé c6 hoat tinh didu trj nhung chat dbi quang cua
chung c6 thé khong co, cudng do yéu hon hoic giy ra
nhiing tac dung khong mong mudn. Ngay ca khi nhiing
tac dung phu khong nghiém trong, thi nhirmg dong phan
bat hoat van chuyén héa va tao ra nhiing chat khong can
thiét cho co thé.

Mot vai vi du nhu cap débi quang cua Naproxen
(NSAID), dong phan nay c6 tac dung hon déng phan
kia t6i 28 1an. Hodc nhu mot dong phéan cua dopamin,
thudc diéu tri Parkinson, co tac dung trén cac té bao than
kinh va kiém soét sy rung lic trong khi ddng phan con
lai gdy doc trén cac té bao than kinh. Hodc ngudi ta hay
nhic t6i tham hoa “Thalidomid” nhu mét trong nhiing
vi du tiéu biéu nhat trong lich sir phat trién ctia nganh
Duoc [1]. Tai thoi diém né duoc ké don rong rai voi tac
dung an than, giam céc tridu chimg nghén cho phu nit c6
thai, hoat chét nay lai ton tai & dang racemic ma nguoi
ta khong biét ring ddng phan (R) cua thalidomid c6 tac
dung an than trong khi dong phén (S) lai gdy quai thai.
N6 da dé lai ndi dau cho ca mot thé h¢ va di vao lich st
véi tén goi “tham hoa thalidomid” [2].

C6 thé thay rang viéc st dung dung dong phan c6
hoat tinh vira giam tic dung phu (trong trudng hop dong
phan con lai gy ra tac dung khong mong mubn), vira
giam mot nira lidu ddi v6i bénh nhan, tranh ling phi
trong san xuat.

Vi nhitng loi ich 18 rang nhu vdy, to nam 1992,
FDA va uy ban chau Au vé thubc dang ki doc quyén
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VU QUYNH TRANG, TRAN THI HONG ANH,
TRAN THUY HANH, NGUYEN THU PHUONG

Vién Kiém nghiém thuéc Trung wong

da yéu cau rang mdi chét co dong phan ddi quang phai
duogc nghién ciru mot cach riéng ré trude khi quyét dinh
dua thudc ra thi trudng dudi dang tinh khiét quang hoc
hay dang racemic. Yéu cu nay da doi hoi manh mé cac
phuong phap tach cac chét hoat quang. Tuy nhién viéc
tach cac hoat chit ddi quang lai gap rat nhiéu kho khan.
Trong cac phuong phéap phan tach ddng phan ddi quang,
sic ky long cao ap (HPLC) la phwong phap duoc st
dung phd bién nhét do c6 thé tach dwoc nhiéu chét [6].
Vay cac dong phan dbi quang 1a gi? Nhimng kho khan
khi tach ching ra khoi hdn hop? Nguyén tic tach cac
ddng phan d6i quang? Céc loai pha tinh thuong dung dé
tach cac dong phan ddi quang trong sic ky 1ong? Chiing
to1 s€ trinh bay cac ndi dung trén trong bai bao nay.
2. Khai niém cac dong phén dbi quang
2.1. Pong phan (isomers)

La cac chat c6 cung cong thirc phan tir nhung khac
nhau vé cau truc, chiing duoc phan loai theo so do &
Hinh 1 [5].
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Hinh 1. So d6 phdn logi dong phdn

Stereoisomers *: Dong phan lap thé la cac hop chit cing cong
thire phan tir nhung khac nhau vé cach sap xép trong khong gian
cua cac nguyén tur.

2.2. Tinh hoat quang (Chirality)

Nhitng hop chét hitu co c6 it nhit 1 Carbon bat dbi
(C¥) 1a nhitng hop chat c¢6 tinh hoat quang. Ban than tir
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Chirality xuat phat tir tir “Cheir” trong tiéng Hy lap c6 nghia la ban tay, tay trai (Sinister-S) va tay phai (Rectus-R)
gidng nhau nhung khong thé dat tring khit. Nhitng cht c6 tinh hoat quang s& tao ra cic dong phan khac nhau va
thuong di theo cap. C6 hai loai dong phan ddi quang 1a Enantiomer va Diastereomer [5].

2.3. Enantiomer

La nhitng ddng phan ddi quang ctia nhau, giéng nhau nhu hinh anh cia nhau qua guong, khong thé dat tring khit
(Hinh 2). Nhiing chit nay c6 dic diém gidng nhau vé tinh chat vat 1y, hoa hoc nhung c6 thé khac nhau vé hoat tinh
sinh hoc. Vi giéng nhau nhu vy nén cac dong phan nay rat kho tach roi.

2.4. Diastereomer

La nhitng dong phan ddi quang ctia nhau nhung hinh anh ciia chung khong gidng nhau nhu hinh anh qua guong

(Hinh 3).
COOH § HoOC
G"li E n"C
e A H | HY™SeH
C b | md O
Acid lactic R Acid lactic S

Hinh 2. Vi du vé cdac Enantiomer

Nhirng chit nay c6 dic diém co it nhat hai Carbon
bat d6i, chung khac nhau vé tinh chit vat 1y, hoa hoc
vi du nhu diém néng chay, tinh tan, cic phan tmg héa
hoc... do d6 c6 thé tach riéng bang cac phwong phap
vat ly.

Trong pham vi bai bao nay, chiing t6i chi dé cap t6i
viéc tach cac enantiomers theo cac ndi dung sau:

- Nguyén tic co ban trong viéce tich cac enantiomers.

- Cac chat chon loc voi chat d6i quang (Chiral
selector) (cac nhom dé tach) va phuong phap phan tach
truc tiép cac dong phan ddi quang.

- Céc pha tinh dbi quang, CSP (Chiral stationary
phase): cac cot thong dung, cac chit phi hop véi cot. ..
3. Nguyén tic co ban cia chiral HPLC

S6 di nhitng hop chat d6i quang kho tach ra khoi
nhau 13 vi chiing giéng nhau vé cé tinh chat vat 1y, hoa
hoc. Dé tach riéng cac dong phan nay c6 thé c6 hai cach
1a tach tryc tiép va tach gian tiép [3].

Tach gian tiép 1a ding cac thudc thir dé tao dan xuét
10i sau d6 tach riéng timg ddng phéan. Cach nay doi hoi
cac thude thir tao dan xudt ciing phai dam bao tinh khiét
quang hoc, phai dam bao rang khong xay ra qué trinh
racemic hoa khi tao dan xudt [6].

Hodc c6 mot cach khac don gian hon dé tach cac
ddng phan quang hoc 1a tach truc tiép, dung cac cht

O~ O
A= ey

cis-1.4-dimithyicyciohexane trang- 1 A-diméthyicyclohexane

Hinh 3. Vi du vé cdac Diastereomer

chon loc véi cac chit hoat quang (chiral selector). Cac
chét chon loc véi cac chit hoat quang 13 nhimng chat ¢
kha nang gén chon loc v&i mot déng phéan dé tao su khéc
biét giita hai dang dong phan ddi quang dé tir d6 c6 thé
tach riéng ching.

Trong phuong phéap tach tryc tiép cac chit hoat
quang, c6 thé co hai cach nhu sau: thém cac chat chon
loc v6i cac chét hoat quang vao pha dong trong trudng
hop st dung pha tinh khong hoat quang. Hoac cach thir
hai 1a c6 thé gin cac chat chon loc cac chét hoat quang
vao pha tinh cta cdt, cdc pha tinh nay dugc goi 1a pha
tinh hoat quang (Chiral Stationary Phase — CSP). Dé
céc chét chon loc hoat quang (chiral selector) nay lién
két v6i hoat chét, can it nhat 3 loai trong cac lién két
sau: lién két hydro, tuong tac cho — nhan dién tir n-w,
tuong tac ion, twong tac ludng cuc, twong tac phan cuc,
kha ning tao phtic, twong tac Van der Waals®. Néu chi
¢6 mot trong cac tuong tac nay s& khong du dé nhan biét
céc dong phan dbi quang do d6 can c6 thém cac lién két
khac [6].

Tuong tac Van der Waals™ tao nén béi luc lién két
ndi phan t& hodc 1a luc ndi nguyén tur gdy ra mot luc hut
tam thoi gdy ra giita cac ludng cuc trong cac phan tir
khéng phan cuc va cac nguyén tir do su phan bd bat dbi
xtng céc electron nhd su di chuyén cta ching.
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Ot

Hinh 4. Vi du: Trong truong hop ndy ton tai cdc twong
tdc giita cdc nhan thom, giita nhom carboxylic - nhom amin
va lién két hydro C6 thé thdy dén chdt cia biphenyl c6
1 Carbon bdt doi nén sé ton tai hai dang dong phan quang
hoc. Pong phdn R (hinh vé) c6 sw sdp xép cdc nhém thé
trong khéng gian phit hop véi CSP do do sé tao lién két véi
chiral selector. Pong phdn con lgi do si can tré khéng gian
s€ khong lién két dugc véi chiral selector. Do dé cé thé tao
suw khadc biét va tach riéng ching.

Biphenyl dervative

4. Phuong phap thém chit chon loc chit ddi quang vao
pha dong

Trong truong hop sir dung pha tinh khong dbi quang,
ta c6 thé tach cac dong phan dbi quang cua mot chét bang
cach thém mot chat c6 kha nang gin chon loc véi mot
ddng phan d6i quang dé tach riéng chung. Vi dy truong
hop tach hai dong phan ddi quang cua Levofloxacin,
trong chuyén luan USP, ion Cu?" dugc thém vao pha
ddng dé tao phirc chon loc v6i ddng phan quay trai cia
levofloxacin va tach riéng dong phan nay bang pha tinh
CI18 [11,[3].

5. Phuwong phap st dung cac loai pha tinh hoat quang
(CSP)

Phuong phap nay st dung cac chit chon loc chat dbi
quang gan vao pha tinh dé tang kha ning tach cua cot.
Mot s6 CSP thudng sir dung nhu dang polymer tong hop
tu carbonhydrat, dang Pirkle hay Brush, Cyclodextrin,
pha tinh gém cac phan tr sinh hoc hay dang pha tinh la
cac Protein,

5.1. Dang polymer tong hop tiv carbonhydrat

Thong dung va phd bién nhét trong dang nay la cac
polysaccharid. Nhiing polysaccharid nay thuong la
nhitng dan chét cua cellulose hodc amylose, dugc bao
trén nén silica. Nhimng dan chit nay co rat nhiéu nhom
OH, déy 1a mot ngudn doi dao dé tao cac lién két hydro.
Vong no ciia polysaccharid c6 thé chi uu tién cho mét
enantiomer tao lién két, do d6 ta s& tach dugc hai dong
phan. Nhitng dang cot nay co6 thé dung cho sic ky pha
thuan, sic ky 1ong siéu t6i han va sic ky pha dao. Han
ché cua loai cot nay 1a khong tuong thich dwgc voi
nhiéu loai dung moi, pha dong dung trong trudng hop
nay da phan 1a cac dung méi khong phén cuc (vi du nhu
hexan hay heptan), c6 thé thém mot dung moi phan cuc
nhu isopropanol hodc ethanol dé diéu chinh. Céu triic
clia cac chat nay c6 kha ning anh huong téi thoi gian
lwu va do phén giai ciia chét dugc tach [3].
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Nhiing cot hién nay trén thi truong trong nhom nay
nhu Chiralpak AD, AD-RH, AS, AS-RH va céac cot
Chiralcel OD, OD-RH, OJ, OJ-RH. Bé khic phuc su
han ché vé sir dung pha dong, nhitng chiral selector
polysaccharid nay dugc gan chit trén nén silica, vi du
nhu cgt Chiralpak IA va IB, cho phép st dung duoc
nhiéu loai dung méi phan cuc hon.
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Hinh 5. Vi du: tach Naproxen sur dung cot
Chiralpak AD-H, pha dong Hexan/IPA/TFA
(80:20:0,1), toc do dong 1,0 ml/phut

5.2. Dang Pirkle hay Brush

Dang pha tinh nay hay con dugc goi 1a loai cho
nhén (donor-acceptor type stationary phase). Céc chiral
selector thudng 1a cac chat co kich thudc phan tir nho
dugc gin vao nén silica. Nhitng chét nay ¢6 nhan thom,
c6 do phan cyc cao va nhitng nhom tao duoc lién Kkét
hydro, thuong sir dung dinitrobenzoylphenyl (DNBP)
va cac dan chat ciia nd. Nhitng hoat chéat duoc phan tich
& day ciing phai c6 nhan thom trong ciu trac (vi du nhu
nhom thuéc NSAIDs). Lién két ndi bat gitta pha tinh
va hoat chét ¢ day 1a lién két 7-m vi ca hai déu c6 mat
do lién két = dam dic. Loai pha tinh nay hau hét duoc
dung cho sdc ky pha thuan va sdc ky siéu téi han, rat it
dung cho sic ky pha dao va chi dung cho cac chat co
nhan thom [3].

Nhitng c6t loai nay trén thi trudong nhu la cot
Whelk-O 1, Whelk-O 2, ULMO, Phenomenex Chirex.

Moproxen (reversed phase}
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Hinh 6. Vi du vé viéc sir dung cot logi Pirkle dé
tach naproxen dung pha dao va pha thudn.
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5.3. Cyclodextrin

Cyclodextrin 14 phan tir c6 tinh hoat quang dugc tao thanh boi it nhat 6 phan tir glucose lién két v6i nhau
tao thanh vong tron. Dua vao sé lwong phan tir glucose ma ngudi ta phan loai cyclodextrin: a- cyclodexin c6 6,
B- cyclodexin c6 7 va y- cyclodexin cé 8 phan tir glucose. Cyclodextrin véi it hon 6 hodc nhiéu hon 8 phan tir
glucose thi khong bén viing. Cyclodextrin twrong tic véi cac hoat chat can tach bang cach tao phirc. TAt ca cac phan
ctia hoat chit can phén tich s& “lot” vao bén trong vong cyclodextrin dé tao phirc dua trén twong tac ctia phan khong
phan cuc cta hoat chat voi phan khong phan cuc cia cyclodextrin. Do d6 han ché ciia loai pha tinh nay 1a cac chat
phan tich phai c¢6 cac nhom ky nude va c6 vong thom dé vao dwoc bén trong vong cyclodextrin [3].

Céc cot loai nay bao gdm: ORpak CDA (o), ORpak CDB (B), ORpak CDC (y) cia JM Sciences.

54 '53»’35; R %
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Hinh 7. Cac logi cyclodexin

5.4. Pha tinh gé‘m cdc phdn tir sinh hoc

Loai pha tinh nay duoc cdu tao tir cac phén tr macrolide gin trén nén silica. Cac chit nay c6 rat nhiéu ‘trung
tam” c6 tinh hoat quang véi nhidu “16 héng” cho cac chét phan tich gin vao va tuong tac. Cac tuong tac thuong thdy

& loai nay 1a twong tac m-m, lién két hydro, twrong tac ion, kha ning tao phtrc. Dang pha tinh nay dung trong séc ky
pha dao, pha thuan, cho cac chit hitu co phan cuec.

Céc cot thuoc dang nay bao gém: Chirobiotic V va V2 (Vancomycin), Chirobiotic T va T2 (Teicoplanin),
Chirobiotic R (Ristocetin A) ctia Astec.
5.5. Dang pha tinh la cac Protein

Dang nay dugc ciu tao tir cac phan tur protein ty nhién gan vao silica. Cac protein c6 nhiéu trung tdm c6 tinh hoat
quang va tuong tdc manh véi cac chat phan tich hoat quang c6 phan tir nho. Céc twong tac thudng thiy ciia dang nay

bao gom twong tac cua cac nhom ky nude, twong tac tinh dién va lién két hydro. Han ché cua loai pha tinh nay la chi
dung cho séc ky pha déo, chat phan tich phai c6 kha ning ion héa nhu cac amin hay acid [3].
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Hinh 8. Tich dong phdin naproxen *

(*): Cét CHIROBIOTIC V (250x4,6 mm); Hinh 9. Phén tich Naproxen ™
Pha dong: THF — 0,1% TEAA(10:90), pH 7;
Toc do 1,0 ml/min; Nhiét do: 25°C, phat
hién ¢ buéc séng 254 nm; C mau thir 5 mg/ml.

(**): Sur dung pha tinh la cac protein ty
nhién (Human Serum Albumin CSP)
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Céc c0t trén thi truong bao gém: Chiral AGP (o-glycoprotein) cua ChromTech, HSA (human serum albumin)
cta ChromTech va BSA (bovine serum albumin) ciia Regis Technologies.
6. Két luan

Trong khudn khé cua bai viét chung t6i da dé cap dén nhitng khai niém co ban nhét vé linh vuc tuy khong con
méi mé trén thé gi¢i nhung van chua quen thugc ¢ Viét Nam: linh vuc ding HPLC dé tach nhiing hop chat dong
phan d6i quang (chiral HPLC). Dya vio co ché tach cua timg loai cot ching ta s& c6 co sé lya chon cot phu hop
cho ting loai hop chat, dé gitip nganh dugc néi chung va nganh kiém nghiém duoc noéi riéng kiém soat chit luong
thude tét hon.

Tai li€éu tham khao

1. Christine Aurigemma (2006), Chiral Separation: A Tutorial.
2. J.K.Aronson (2006), Meyler s side effect of drug, fifteenth edition, Elservier B.V.
3. Gerald Gubitz and Martin G. Schmid (2004), Chiral separations Method and protocol, Humana Press.
4. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3614593/
5. https://www.khanacademy.org/science/organic-chemistry/stereochemistry-topic.
6. http://www.ncbi.nlm.nih.gov/pubmed/16444017.
7. United States Pharmacopoeia 38 ( 2016).

SUMMARY

The concept of chiral isnt new one. The discovery of chiral with their opposite pharmacological activity
(benefits/interest and harmful) in several active substances putting important question about Chiral separation in
analysing and drug quality control.

Chromatographic techniques as the High-performance liquid chromatography have been used for enantiomer
separation for about two decades. It shows to be powerful to chromatographic method.

This review gives a short overview of basic concepts in chiral and chiral separation principles in HPLC and their
application.

DANH MUC THUOC KHONG DAT CHAT LUONG DA DUGCBO Y TE
XU LYTU 01/12/2016 DEN 31/5/2017

_HA TH] MINH CHAU
Vién Kiem nghiém thuoc Trung wong

Dé ting cuong giam sat cac co so san xuét, kinh doanh trong viéc thuc hién thu héi thude vi pham chét luong,
ddng thoi giup cho cac ddng nghiép c6 thém thong tin vé nhimg hoat chat va cac tén thude can luu y vé chat luong,
chung t6i tap hop danh myc cac thude vi pham chét luong tir 01/12/2016 dén 31/5/2017 ma Bo Y té da ra van ban
thong bao thude gia, thude bi thu hdi, rat sé dang ky ciia thude va dinh chi luu hanh: 06 thude bi dinh chi va thu hdi,

rit s6 dang ky ctia 28 thude.

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

Nghién ciru khoa hoc
Dinh lugng Sucrose octasulfat trong ché phim thubc udng co chtra duge chat Sucralfat, Ranitidin va
Bismuth kali citrat bang phuong phap HPLC voéi detector chi so khuc xa (RI).
LE TH] THIEN HUONG, TRAN THUY HANH, PHAM HONG MINH
Xay dung phuong phap xac dinh Aflatoxin B1 trong duoc liéu bang LC-MS/MS.
LE DINH CHI, TRAN CAO SON, LE THI HONG HAO
Nghién ciru dinh lugng Indapamid trong huyét trong ngudi bang LC-MS/MS phuc vu danh gia twong
duong sinh hoc.
LE THI LA, TA MANH HUNG, DOAN CAO SON
Nghién ctru x4c dinh Methylendioxymethamphetamin trong nude tiéu bang sic ky khi khdi phd.
PHAM QUOC CHINH, PHAM TH] THU HA, TRAN VIET HUNG, NGUYEN TIEN VUNG
Panh gia tac dung bao vé gan trén thyc nghiém cta ché phdm Terkumin.
NGUYEN TH] LIEN, PHUNG CHAT
Théng tin khoa hoc - Tin tirc
Str dung phuong phap séc ky 1ong hiéu ning cao trong tach cac hop chét déi quang.
VU QUYNH TRANG, TRAN TH] HONG ANH, TRAN THUY HANH, NGUYEN THU PHUONG

Danh muc thudc khong dat chat luong di duge BO Y té xir Iy tir thang 12/2016 dén thang 5/2017.
HA TH] MINH CHAU

CONTENTS

Scientific researches
Quantitation of Sucrose octasulfate in oral preparations containing Sucralfate, Ranitidine and Bismuth
potassium citrate by HPLC method with refractive index detector (RI).
LE THI THIEN HUONG, TRAN THUY HANH, PHAM HONG MINH
Development of LC-MS/MS method to determine Aflatoxin B1 in herbal medicines.
LE DINH CHI, TRAN CAO SON, LE THI HONG HAO
Study on determination of Indapamide in human plasma by LC-MS/MS for bioequivalence assessment.

LE TH] LA, TA MANH HUNG, POAN CAO SON

Study on determination of Methylenedioxymethamphetamine in urine by Gas Chromatography - Mass
Spectrometry.

PHAM QUOC CHINH, PHAM TH] THU HA, TRAN VIET HUNG, NGUYEN TIEN VUNG

Evaluation of protective effect on liver of Terkumin capsules preparations.
NGUYEN TH] LIEN, PHUNG CHAT

Technical information — News

Using High-Performance Liquid Chromatography in the separation of enantiomer substances.

VU QUYNH TRANG, TRAN TH] HONG ANH, TRAN THUY HANH, NGUYEN THU PHUONG
Substandard pharmaceuticals recalled from December 2016 to May 2017 on decision of Ministry of
Health.

HA THI MINH CHAU
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