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MOT SO THUOC GIAM PAU, KHANG VIEM NHOM NSAID
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Pat van deé: Thudc giam dau, khang viéem NSAID 1a nhédm thudc phé bién thudng duoc tron trai phép
vao ché pham déng duogc, nhat |a trong cac ché pham diéu tri va ho trg diéu tri cdc bénh vé xuong khédp va
d3 gay ra rat nhiéu doc tinh, tai bién cho ngudi bénh. Muc tiéu: Xay dwng qui trinh dinh lwgng déng thoi
paracetamol, piroxicam, indomethacin va ketoprofen trén 1an trong ch& pham dong duogc bang LC-MS/MS
va ing dung phuong phap duogc xay dung dé kiém tra chat lwugng mot s6 ché pham déng duoc. Poi twong
va phuong phap nghién ciru: Mau trang dua trén bai thudc cd truyén “Ddc hoat ki sinh thang”. Xay dung
phuwong phap phan tich va thadm dinh theo hudng dan clia AOAC va ICH. K&t qua: Phuong phap LC-MS/MS
sir dung k§ thuat ion héa phun dién tir ESI v&i ché dd ban phd ion duwong dinh lvgng ddng thoi paracetamol,
piroxicam, indomethacin va ketoprofen tron 1an trong ch& pham déng duwoc da duoc xay dung. Phuong phap
¢é tinh dac hiéu cao, gidi han phat hién thap (0,076 - 0,5ng/ml), hé s8 tuong quan r > 0,995; d6 lap lai dap
rng yéu cau ctia AOAC. K&t luan: D3 xay dung phuong phdp phan tich déng thoi paracetamol, piroxicam,
indomethacin va ketoprofen cé thé tron trai phép trong ché phdm déng dwoc; (rng dung phuong phép phat
hién 3 mau dwong tinh véi paracetamol, indomethacin trong 30 mau déng dugc trén thj treong.
Ttr khéa: paracetamol, piroxicam, indomethacin, ketoprofen, ché phdm déng duwoc, LC-MS/MS.
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DETERMINATION OF NONSTEROIDAL ANTI-INFLAMMATORY
DRUGS ADULTERATED IN HERBAL MEDICINES BY LC — MS/MS
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Pham Thi Thanh Ha?, Nguyen Thi Kieu Anh?

(1) Hue University of Medicine and Pharmacy — Hue University
(2) Ha Noi University of Pharmacy

Background: Nonsteroidal anti-inflammatory drugs commonly adulterated in herbal medicines, especially
in products used in the treatment and supportive treatment of osteoarthritis, have caused a lot of toxicities,
catastrophes for the sick. Objectives: Determination paracetamol, piroxicam, indomethacin and ketoprofen
adultered in herbal medicines by LC-MS/MS; applied methods in real herbal preparations. Materials and
methods: Blank matrix is based on a traditional remedy (Vietnam Pharmacopeia IV). The analytical method
is developed and validated in accordance with AOAC and ICH guidelines. Results: The simple and rapid
extraction method gives high extraction efficiency (over 85%). LC-MS condition using Electrospray lonization
technique with positive mode separated 4 substances clearly with good peak shapes and relatively short
retention time, a low detection limit (0.076-0.5ng/ml), correlation coefficients r> 0.995; Repeatability meets
AOAC requirements. Conclusions: Developed a method for the simultaneous analysis of paracetamol,
piroxicam, indomethacin, and ketoprofen that can be mixed illegally in herbal medicines. Detected 3 positive
samples with paracetamol, indomethacin in herbal medicinal products on the market.

Keywords: Paracetamol, piroxicam, indomethacin, ketoprofen, herbal medicines, LC-MS/MS.

- Dja chi lién hé: Bao Thj Cdm Minh, email: camminh83@yahoo.com DOI: 10.34071/jmp.2018.3.11
- Ngay nhan bai: 7/3/2018; Ngay déng y ddng: 2/6/2018; Ngdy xudt bdn: 5/7/2018

I 70 JOURNAL OF MEDICINE AND PHARMACY



Tap chi Y Duoc hoc - Trwong Bai hoc Y Dugc Hué - Tép 8, s6 3 - thdng 6/2018

1. DAT VAN DE

D3 tir 1au cdc loai thubc ddng duoc va thuc pham
chirc nang cé ngudn géc tir ddng duwoc ngay cang
duwoc st dung rong rai trén thj trwong trong nudc
va trén toan thé& gidi. Tuy nhién gan day cé nhiéu
bdo cdo cho thdy mot s6 thudc va thyc pham chic
nang c6 ngudn gbc déng duoc d3 dwoc lam gia mao
bang cach tron thém cac tan dwoc nham cai thién
tdc dung va rdt ngdn thoi gian diéu tri. Trong d6
nhém thuéc giam dau khang viém NSAID & nhém
thudc phd bién hay duwoc phat hién tron trai phép
trong cac ché& pham déng duoc dung didu tri va hd
tro diéu tri cdc bénh vé xwong khdp. Tai Viét Nam,
lién tuc c6 cac bado cdo cong b vé viéc phat hién tan
duwoc giam dau, khang viém NSAID trong ch& phdm
déng duoc. Nam 2001, Nguy&n Thi LAm va cong
sw d3 phat hién mau thudc ban néng ho clia hing
Viét Nam Dong Duoc co chira paracetamol [1]. Nam
2009, Viém Kiém nghiém thudc Trung wong phat
hién thudc Giai Biéu Hoan clia mét lvong y & Bic
Giang va thudc Chi Thong clla mdt lwong y & Bic
Ninh c6 tron paracetamol, mot s6 mau thudc dong
dugc diéu tri gut cling bi phat hién cé paracetamol
va indomethacin [3]. Dung cac ch& phdm déng duoc
cé tron 1an tan duwoc nhédm NSAID vdi lieu 1dn va
kéo dai rat nguy hiém cho ngudi bénh vdi cac bién
chirng va tac dung phu nguy hiém nhu budn nén,
nén, xuat huyét da day, phan &rng da nghiém trong,
r6i loan huyét hoc, suy thuong than... [7]. Vi vay,
cobng tac kiém tra phat hién cac loai tan dugc trén
trai phép vao thu6c déng dugc 1a viéc lam rat cap
thiét va can thiét, nham dam bao an toan tinh mang
cho ngudi bénh.

Trén thé gidi d3 c6 mot s cong bd vé cac phuong
phap dinh tinh, dinh lvgng va phét hién dwoc rat
nhiéu cac tan dugc duoc tron 1an trong thube dong
duoc, thue phdm chirc ndng rat hién dai va cho d6
chinh xac cao nhu LC-MS/MS, HPTLC, LC-UV, NMR va
LC-NMR [16]. Trong dd, LC-MS/MS la phuong phap
¢6 d6 nhay va dé ddc hiéu cao, phu hop véi nén mau
phtrc tap nhu ch& phdm déng dwoc. Tuy nhién, hién
nay sy pha tron cdc thuSc gidm dau, khang viém
NSAID vao déng dwgc ngay mot phirc tap va tinh
vi. C6 thé mdt ch& pham déng duwoc nhung duoc
pha trén véi mét hay nhiéu tan dugc khac nhau, hay
sy pha tron tan dwoc véi ham lugng rat nho trong
mot lvgng thudc ddng dugc rat I6n gay khé khan rat
nhiéu cho cong tac kiém tra chat lwong. Do vay, viéc
xay dung mot phuong phap kiém nghiém cé thé xac
dinh déng thoi nhiéu tan duoc pha trén trai phép
trong thudc déng dugc vdi ndng do rat thap rat co
y nghta thoi sy va cap bach dé gép phan vao cong
tac ki€m tra phat hién cac chat cdm tron 1an trong

thuéc déng duoc trén thj trudng trong nwdc nham
gbp phan bao vé sirc khde cho nhan dan. Chinh vi
vay, nhom nghién ctru chiing t6i thuc hién dé tai nay
v3i cac muc tiéu:

- Xdy dwng qui trinh dinh tinh, dinh Iluong
paracetamol, piroxicam, indomethacin va ketoprofen
trén 14n trong ché phdm déng dwoc bdng phuong
phdp LC-MS/MS.

- Ung dung phuong phdp LC/MS dé kiém tra
phdt hién mét sé chdt cdm trén IGn trong thudc
déng duoc trén thj trong trong nudc.

2. 901 TUQNG VA PHUO'NG PHAP NGHIEN CUU

2.1. Nguyén vat liéu, thiét bi

Cac chat chuan cla Vién kiém ngiém thuéc TW
gdbm Paracetamol (100,04%); Piroxicam (99,49%);
Ketoprofen (99,54%); Indomethacin (99,7%).
Cac hoéa chat dung méi thi nghiém va trién khai
trén LC - MS/MS déu dat tiéu chuadn DDVN IV va
LCMS.

May sac ky 1dng khdi phd BRUKER EVOQ Qube —
MY; Cot sac ki Ultra 11 C18 (100mm x 2,1 mm; 1,9um)
— M¥.

2.2. Bdi twong nghién ciru

- Mdu trdng: Puoc xay dwng dua trén bai thudc
c6 truyén Doc hoat ki sinh thang trong DDVN 1V,
gbm ddc hoat, phong phong, tang ky sinh, té tan,
tan giao, duong quy, dang sam, phuc linh, nguu tat,
d6 trong, qué chi, sinh dija, bach thwoc, cam thao,
phu tlr ché dugc xay min, can lay tirng loai theo ti 1é
trong bai thudc, ddng nhat mau.

- Mdu thir: Cac ché pham déng duoc dang vién
nén, vién nang, vién hoan, thuéc bt diéu tri hoac
hd tro diéu tri cac bénh vé xwong khép, gidm dau
trén thi trwong Viét Nam.

2.3. Phurong phap nghién ctru

2.3.1. Chudn bi cdc dung dich

- Dung dich chuén géc: Can va pha paracetamol,
piroxicam, ketoprofen va indomethacin trong dung
moi methanol:H,0 (50:50) thu dugc dung dich
chuan mbi chat nong d6 1 mg/ml. Tién hanh pha
lodng thanh cac dung dich chudn géc don cé ndng
d6 4000 ng/ml.

- Dung djch chuén géc hén hop: Tron 4 dung dich
chuan goc don trén véi thé tich bang nhau tao thanh
dung dich hon hop néng dé 1000 ng/ml.

2.3.2. Phwro'ng phdp xir Iy méu

Qui trinh x&r ly gdm: déng nhat mau, can chinh
xac khoang 0,5g mau. Thém 20ml ether dau hoa, lac
xody 5 phut, ly tdm 6000 vong/phdt trong 5 phut,
sau dé gan, sdy khd. Thém 25ml methanol, lac xoay
5 phut, siéu dm 10 phut, ly tdm 6000 vong/phut
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trong 10 phut, sau d6 loc |8y phan dich phan tich
trén LC - MS/MS.

2.3.3. Diéu kién LC- MS

- Khdo sét diédu kién khéi phé: khao st diéu kién
théng s6 may khéi phé xac dinh cac manh me, cac
manh con déc trung cta paracetamol, piroxicam,
indomethacin, ketoprofen.

- Khao sat diéu kién sic ky: tdch dwoc dong thoi
4 chat trén trong nén ché pham déng dwoc mau
trang cé pha tron dong thoi paracetamol, piroxicam,
indomethacin, ketoprofen.

3. KET QUA VA BAN LUAN

3.1. Phuong phap xir ly mau

Tién hanh thay d&i cdc dung moi loai tap, dung
mai chiét, ching t6i lwa chon dwoc phuong phap xd
ly mau nhw muc 2.3.2. Theo céc nghién cltu truéc
day, cdc miu déng duoc phan tich bing phuong
phap LC/MS thudng dwoc x ly bing phuong phép
chiét tryc ti€p, khdng c6 cac budc lam sach tap
duoc liéu. B6i vdi cdc dang vién nang, vién nén, bot,
mau duoc nghién nhd va 1am déng nhat, chiét hoat
chat véi dung mdi (methanol, acetonitril) hodc hén

hop dung méi véi H,O, sau do ly tam, loc va pha
lodng, v&i ch& pham & dang ldng don gidn chi can
pha lodng véi dung méi [1],[2],[5],[9],[10]. Trong dé
tai nay, ching téi d3 xay dwng quy trinh x¢ Ii mau
thém budc loai bét tap duoc liéu bang ether dau
héa trudc khi chiét bdng methanol. Phuong phap
chiét tién hanh don gidn, nhanh chéng, cho hiéu
suat chiét twong doi cao (trén 85%) dong thai van
lam sach dwoc mau, gép phan gitip nghién ctru dat
gidi han phat hién va gidi han dinh lwvong thap.

3.2. Chon diéu kién sac ki

S& dung cac dung dich chuan don ndng dd 4000
ng/ml tiém khéng qua cot vao hé théng MS dé xac
dinh ion me, ion con dinh luvgng va ion con dinh tinh
d8i véi mdi chat. Nang lwong ban pha phan manh ion
(CE) dwoc t8i wu hda tu dong theo thiét bj khéi phé.
T d6 chung tdi cé cac diéu kién khéi phé nhu Bang
1 va Bang 2. Phuong phap dat yéu cau theo quy dinh
clia Chau Au (2002/657/EC) khi cé it nhat 4 diém IP (1
ion me va 2 ion con dinh tinh va dinh lwvgng) [6]. Thay
d6i cac thong so sac ky 1dng, ching téi lwa chon duoc
dieu kién sdc ky 18ng tach 4 chat phan tich véi pic gon
can dai, tach rd rang, thoi gian lwu twong ddi ngén.

Bang 1. Cac thong s& may khdi phé MS

Théng s6 (don vi) Gia tri tdi wu
Dién ap dau phun 3500
Khi chan 20psi
Nhiét do ndén (°C) 250
Khiion hoéa 1 40psi
Nhiét do ion héda (°C) 300
Khi'ion hoa 2 50psi
CID gas Ar 1.5mTorr
Bang 2. Diéu kién MS cla paracetamol, piroxicam, ketoprofen va indomethacin
Tén chat lon me lon con CE (eV) Tilé (%)
110,1 13 74
Paracetamol 152,1
93,2 20 26
95,2 15 63
Piroxicam 332,1
121,1 19 37
209 10 58
Ketoprofen 255,1
105,1 19 42
139 16 75
Indomethacin 358,1
111,1 42 25

Qua k&t qua khao sat, nhém nghién ciru d3 chon diéu kién sic ki va khoi phd gom: thé tich tiém: 2ul; téc
d6 dong: 0,3 ml/phut; céc diéu kién khdi phé theo Bang 1 va Bang 2; thoi gian: 8 phut; pha déng gdm acid
formic 0,1% trong nudc (A) va acetonitril (B); ti 1&é pha dong: gradient (0 phut, 30% B; 5 phut, 80% B; 6 phut,

80% B; 6,5 phut, 30% B; 8 phut, 30% B).
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3.3. Tham dinh phwong phap
3.3.1. B6 phii hop cia hé théng

Tiém 13p lai sau [an dung dich chuan hén hop 50 ng/ml vao hé thdng LC-MS/MS. K&t qua phan tich (Bang

3) cho thay hé s6 bién thién (RSD) cla thoi gian luu thap (< 1%) va RSD cua dién tich pic dao déng trong
khoang 1,51 - 7,03% tuy moi chat. Nhu vay hé théng dap rng yéu cau theo AOAC 2016, ICH 2005 (RSD < 15%

v3i mirc néng dod < 100ppb) [4],[8].
Bang 3. K&t qud danh gid d6 phu hop cla hé théng LC-MS/MS

Paracetamol Piroxicam Ketoprofen Indomethacin
Hogt t . t . t S pic t S pic
D (oni | SPEP) | ohiagy | SPE(P) | oy | (cos) | (ohiit) | (cps)
L1 1,02 261385 2,80 574407 3,38 317490 4,43 345937
L2 1,01 264940 2,80 584155 3,39 319830 4,45 335064
L3 1,03 265613 2,79 579943 3,37 330282 4,44 338439
L4 1,03 269278 2,80 582515 3,40 325909 4,45 334591
L5 1,02 272659 2,81 594967 3,39 332863 4,44 327089
L6 1,02 269740 2,83 685242 3,39 321233 4,44 336126
B 1,02 267269,17 2,81 600204,83 3,387 324601,17 4,442 336207,67
RSD 0,74 1,51 0,42 7,031 0,20 1,884 0,169 1,818

3.3.2. B¢ ddc hiéu
Do déc hiéu clia phuwong phap dwoc danh gid thdng qua két qua phan tich mau trang (x ly theo quy trinh
xtr I mau), mau chudn (tir dung dich chudn gdc hén hop pha lodng voi dung méi la methanol:H,0 (50:50)
thanh dung dich 50 ng/ml) va mau trang thém chuan (t&r dung dich chuan goc hdn hop pha lodng véi dung

méi la dich chiét mau trang thanh dung dich ndng dd 50 ng/ml). K&t qua thu duoc nhw Hinh 1.
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Hinh 1. Sac ki d6 nén mau (a), mau trang thém chuan (b) va mau chuan (c)

Trén sic ky d6 mau trang khong xuét hién pic
trung vé&i thoi gian cla 4 chat phan tich. Trén sac
ky d6 mau chudn, cac pic xuat hién trung thoi gian
lwu véi mau trang thém chuan, cac pic déu cé hinh
dang dep, can déi. Nhu vay, phuwong phép phan tich
d3a xay dung ddp &ng duoc yéu cau vé do dac hiéu.

K&t qua trén cho thdy phuong phap LC/MS 13
phuong phdp phu hgp trong viéc phan tich trén
nén mau cé nhiéu thanh phan nhu mau dong duoc.
Trén cac dang nén miu déng duoc khac nhau nhu

hoan cirng, vién nén, vién nang, thudc bdt chira cac
thanh phan duoc liéu va ta duoc phirc tap, da dang,
khac nhau vé c3 ti 1&é va thanh phan gilta cac nha
san xuat, cac phuong phép sac ki thong thuong nhu
TLC, HPLC, HPTLC c6 thé gip phai khé khan trong
viéc phan biét gitta chat phan tich va nén miu. Néu
chi dya vao két qua TLC bang cach so sanh tuong
quan quang dudng dich chuyén vdi chat chuin thi
cé thé din dén két qud duong tinh gid, phat hién
duwoc nhieéu mau duong tinh hon so véi thue t& vi ¢é
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thé I3 vét duoc liéu trung véi chuan. Dai véi HPLC
va HPTLC, tién hanh so sanh thoi gian lwu, quét phé
va chdng ph6 véi chat chuin s& cho két qua chinh
xac hon. Tuy nhién viéc tdch hoan toan chat phan
tich ra khoi nén mau déng duoc phirc tap van con
rat khé khan. Dieu nay din dén khi chong phd, mot
s6 chat cé cung thoi gian lwu va cyc dai hap thu tai
cac budc séng nhu chat chuan nhung hinh dang pic
khong hoan toan trung khdp (hé s& match khéng
dat). Trong trwdng hop nay, néu khdng xac dinh la
duong tinh thi cé thé bj bd qua cdc mau cé tron
trdi phép (4m tinh gid) con néu xac dinh 13 duwong
tinh thi k&t luan khéng cé dé chinh xac cao, két qua
dinh luvgng sé bj sai do d3 dinh lvgng thém ca thanh
phan duwoc liéu vao [1],[2]. Vi vay, dé tai ching toi
xay dwng phuong phap LC/MS nhdam khac phuc cac
kho khan trén, vdi vu diém vuot trdi vé d6 nhay va
dd dac hiéu, phuong phap co khad ndng loai bo sw
anh hudng clia nén mau duoc liéu phire tap, thich
hop v&i hau hét cac nén ché& phdm doéng duogc trén
thi trudng va cho két qua chinh xac hon.

3.3.3. Khodng tuyén tinh

T dung dich chudn géc hdn hop pha lodng
thanh day chuan hén hop céc chat ndng do tir 0,5
- 50 ng/ml bang methanol:H,0 (50:50). Xay dung
duong biéu dién sy phu thudc gitra ty 1é dién tich pic
cac chat vdi nong dé cac chat duoc thé hién trong
Hinh 2. K&t qud cho thay cé sy tuong quan tuyén

tinh gitta néng d6 va dién tich pic (r>0,995) trong
khoang néng dd 5 — 50 ng/ml d&i véi paracetamol,
piroxicam, ketoprofen va khoang néng dé 0,5 — 15
ng/ml d&i v&i indomethacin.

700000 -
@ Paracetamol Piroxicam

600000 4 Ketoprofen Indomethacin

3
y = 10681x + 36165
L 500000 R? = 0,9954
o
'8 400000 - y = 5047,3x + 16718
= R2?=0,9973
L
<= 300000 -
(=
@
0O 200000 -
y = 4365,1x + 39718
100000 - R? = 0,9964
* - y = 8115,2x + 4956,1
R? = 0,9919
o I ' ! I I I
(0] 10 20 30 40 50 60

Néng dd (ng/ml)

Hinh 2. Dudng chuan tuyén tinh cla paracetamol,
piroxicam, ketoprofen va indomethacin
3.3.4. b6 ding
Tién hanh chun bi mAu tréng theo quy trinh chiét
da xdy dyng, thém chuadn & 3 nong d6 5 ng/ml, 25
ng/ml va 50 ng/ml, mdi ndng d6 ti€n hanh phan tich
trén 3 [an. K& qua & Bdng 4 thé hién ty Ié thu hoi
clia 4 chat phan tich dao déng trong khoang tir 85,07
- 109,13%, cho thay phuong phap duwoc xady dung
cho d6 thu hoéi dap (rng theo yéu cau cia AOAC 2016
(trong khoang 80,0 - 110,0% & néng d6 100ppb) [4].

Bang 4. Két qua danh gia d6 dung cta phuong phép

Paracetamol Piroxicam Ketoprofen Indomethacin
Nongdd | ¢ | Bothu o | DOthu | C, . | Pothu | C,. | Do thu
(ppb) hai (%) (ppb) hai (%) (ppb) | hdi(%) | (ppb) | hdi(%)
ac  |.>30 | 10600 | 505 | 101,00 | 465 | 9300 | 417 | 8340
5,27 105,40 5,21 104,20 4,81 96,20 4,34 86,80
(Sppb) [ o e 94’40 4’25 B o A
CRSD (%)
MQC 2543 | 10L72 ] 2648 | 10592 | 23,82 | 9528 | 22,95 | 9180
24,75 99,00 25,98 103,92 22,51 90,04 23,57
(25 ppb) S 101’32 ............... 27[03108’12 .............. 23,64 ............ 94,56 24132
TB ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 100'68 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 105'99 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 93’29
- RSD(%) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1 ’46 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1 ’98 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 3’04
e | 5o | e | s | aoase | ssas | seam | asss | w0
56,65 113,30 50,93 101,86 49,21 98,42 46,48
(50 ppb) coos | 10196 .............. 509010180 .............. 4941 ,,,,,,, 9882 4584
TB ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 109,13 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 102’84 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 97’85
RSD(%)5,72 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . ’70 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1’37

I 74 JOURNAL OF MEDICINE AND PHARMACY




Tap chi Y Duoc hoc - Trwong Bai hoc Y Dugc Hué - Tép 8, s6 3 - thdng 6/2018

3.3.5. B¢ lap lai

Tién hanh chuan bi mau trang theo quy trinh chiét da xay dwng, thém chuan & néng d6 50 ng/ml, phan
tich 13p lai 6 [an. K&t qua phan tich (Bdng 5) thé hién gid tri I3p lai cla 4 chat phan tich ¢ RSD ndm trong
khoang 2,38 - 4,37%, cho thay phuong phap d3 xay dung cho dé 13p lai dap ¢ng theo yéu cau clia AOAC 2016

va 2002/657/EC (RSD < 15% & ndng dé 100ppb) [4],[6].

Bang 5. K&t qua khao sat dé |3p lai cha phwong phap

Paracetamol Piroxicam Ketoprofen Indomethacin

o Pé thu o Pé thu o Do thu hoi o Pd thu

(ppb) hoi (%) (ppb) hoi (%) (ppb) (%) (ppb) h6i (%)

51,42 103,84 52,43 104,86 48,16 96,32 44,55 89,11
5607 | 11214 | 5093 | 10186 | 4921 | 9843 | 2648 | - 92,97
5665 | 11331 | 5090 | 101,79 | 5209 | 10419 | 4584 | 9169
5098 | 101,96 | 5213 | 10425 | 5026 | 10052 | 4525 | 9050
5378 | 10756 | 5424 | 10847 | 4941 | 9881 | . 4556 | 91,12

54,80 109,65 52,65 105,29 47,70 95,39 43,06 86,12

B 107,91 B 104,43 B 98,94 B 90,25

RSD (%) 4,37 RSD (%) 2,38 RSD (%) 3,19 RSD (%) 2,65

3.3.6. LOD va LOQ

Xac dinh gigi han phat hién (LOD) va gidi han
dinh lvong (LOQ) ctia phwong phap bang cach phan
tich céc chat & ndng do thap va xac dinh gid tri ty s6
tin hiéu/nhiéu (S/N). LOD duoc xac dinh tai nong do
c6 S/N khoang bang 3 va LOQ duwoc xac dinh & nong
dd ¢ S/N khodng bang 10.

Tién hanh pha lo3ng dan dung dich chuan géc
hdn hop dé xac dinh gia tri S/N cla 4 chat trén sac ky
dd thu dwoc. K&t quad LOD cla 4 chat paracetamol,
piroxicam, ketoprofen, indomethacin lan lwot 13 0,5
ng/ml; 0,076 ng/ml; 0,152 ng/ml; 0,076 ng/ml va
LOQ twong ngla 1,5 ng/ml; 0,25 ng/ml; 0,5 ng/ml;
0,25 ng/ml.

Hyung Joo Kim va cong su (2014) da xay dung
phuong phép LC/MS vdi ché dd ESI dé phat hién
cac chat gidm dau chdng viém khong steroid tron
IAn trong thwc phdm chirc ndng va thudc dong
dugec trén thj trwong Han Quéc véi gidi han dinh
lvong paracetamol, piroxicam, indomethacin va
ketoprofen lan lwgt 1a 100; 20; 25 va 0,5 ng/ml [7].
V&i két qud thu dugc nhu trén, ching t6i d3 xay
dung phuong phap LC/MS véi gidi han phat hién
trong khoadng 0,076 - 0,5 ng/ml va gidi han dinh
lwong trong khodng 0,25 - 1,5 ng/ml, thap hon
nhiéu [an so v&i nghién ciru cla Hyung Joo Kim.
Trong nghién ctu clia Hyung Joo Kim cac mau dong
duoc duoc x&r ly bing cach chiét siéu am tryc tiép
v&i dung méi methanol:H,0 (70:30), day la hdn hop
dung mdi chiét ra rat nhiéu thanh phan dugc liéu
trong ch& pham déng dwoc. Nhung nghién ctu d3
khéng st dung bat ki mot budc loai tap nao, viéc

dua dich chiét chira nhiéu tap duwoc liéu vao hé
théng LC/MS d3 lam nhiéu dwong nén khi phan tich
LCMS ting lén, dan t&i gidm gidi han phat hién va
gidi han dinh lvgng.

Véi phuong phap xt ly mau st dung ether dau
hoa loai tap duoc liéu triede khi chiét bang methanol,
mau phan tich trong nghién ctru cla ching t6i dwoc
lam sach hon nén phuwong phap cé gidi han phat hién
va gidi han dinh lvgng thap hon, thich hop dé phat
hién va dinh lugng cac chat paracetamol, piroxicam,
ketoprofen va indomethacin du véi lwong rat nhé
trong ch& pham déng duoc, von luén dugc pha tron
trai phép mot céch co y.

3.4. Ung dung phuong phap

D& kiém dinh d6 chinh xac va d6 nhay cla
phuong phdp LC-MS/MS duogc xdy dung, nhom
nghién clru d3 thu thap va phan tich trén 30 mau
ch& phdm déng dugc dang vién nén, vién nang, vién
hoan, thuéc bot chi dinh diéu tri, hodc hd tro diéu tri
cac bénh vé xwong khép trén thj trudng. Nham gidp
cho viéc phat hién cac tan duoc trén 13n trong ché
pham d6ng dugc dugc chinh xac, vai dé tin cay cao
hon. Ngoai viéc dya vao thoi gian lvu va phé do cla
cac chat phan tich nhu trong cac nghién ctru cla tac
gid Maciej J. Bogusz [5], Hyung Joo Kim [9], Akash A.
Savaliya [10], ching t6i tién hanh xac dinh thém ti
I& clia hai manh ion con déc trung bi ban pha, gitp
tang d6 chinh xac va tin cdy cla phép dinh tinh,
khang dinh ding su cé mét cla cac chat tron |an.

Ung dung phuong phap LC-MS/MS duoc xay
dung dé tién hanh phan tich trén 30 mau thudc
déng dugc thu thap trén thj tredng cd nuwdc. Két
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qua cho thay khdng phat hién mau nao dwong tinh
vdi piroxicam va ketoprofen, trong khi cé hai mau
duong tinh véi paracetamol (105,1 mg/g va 78,08
mg/g). Dong thoi phat hién mdt mau duong tinh véi
ca hai chat paracetamol (349 mg/g) va indomethacin
(101,5 mg/g). Didu d6 da cho thay tinh wu viét cla
phuong phdp nay trong viéc xdc dinh dugc dong
thoi nhiéu tan dwoc tron 13n trong mét mau dong
duoc trén cung mot an phan tich, nham dadm bao
k&t qua phan tich chinh xac, nhanh chéng va tién loi.

4. KET LUAN

Nhu vay, phuong phap LC-MS/MS dugc xay dung
c6 thé phan tich déng thoi paracetamol, piroxicam,
indomethacin va ketoprofen cé thé tron trai phép
trong ché& pham dong dwoc dung diéu tri hodc hd
tro diéu trj cac bénh vé xuong khép. Phuong phap
duwoc thue hién véi k§ thuat xtr ly mau don gian,

dung mdi chiét it ddc hai, phuong phap cé tinh dac
hiéu cao véi s6 diém IP = 4, cé gidi han phat hién
thap (0,076 - 0,5 ng/ml), khodng néng dé tuyén tinh
thudc khoang 5 — 50 ng/ml déi vdi paracetamol,
piroxicam, ketoprofen va 0,5 — 15 ng/ml dé&i v&i
indomethacin (v&i r > 0,995); d6 lap lai va d6 dung
dap rng yéu cau clia AOAC 2016 (RSD < 15%, dd thu
hoi trong khodng 80,0 - 110,0% & néng dé 100ppb).
K&t qua phan tich trén 30 mau ché& pham déng
dwoc d3 phat hién 3 ché phdm cd su pha tron trai
phép cac NSAID. Pay 1a mot két qua phan tich cé y
nghta rat I&n vé khoa hoc va gia tri thuc tién trong
cobng tac kiém tra, giam sat chat lwong thudc, thé
hién tinh wu viét cda phuong phap khi trén mot [an
phan tich cé thé xac dinh dwoc sy céd mat hay khéng
cUa nhidu tdn dwoc nhém gidam dau, khdng viém
NSAID trong mau ché pham déng duoc, cho két qua
chinh xac, nhanh chéng va tiét kiém thoi gian.
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