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http://www.waters.com

TOm tat

Viéc st dung mau téc dé phan tich trong cac phong thi nghiém hinh sy dang tré nén phé bién trong thap
ky vlita qua, va dugc khuyén nghi bai céc t6 chiic nhu Hiép hdi Phan tich Mau téc (SoHT) va Hiép hoi Phéan
tich Ma tdy chau Au (EWDTS)."? Mét quy trinh nhanh chéng va cé d6 nhay cao, st dung UPLC-MS/MS da
dugc phét trién, cho phép cac nha phan tich xac dinh céc loai ma tly dép Ung cac quy dinh. Quy trinh cho
phép xac dinh nhiéu loai ma tdy, vi du nhu opiate, amphetamine, cocaine, ketamine, buprenorphine,
benzodiazepine va cac chat chuyén hda, ciing nhu tetrahydrocannabinol (THC) va d&n xuét carboxy-THC
(cTHC) chi tr m6t méau téc. Sau khi dugc U vdi cdc dung dich dém sén cé, cac chat phan tich dugce tach
khoi nén mau téc st dung chiét pha rdn SPE véi cdt OASIS PRIME MCX 96 giéng. Hai phuong phéap s
dung hé ACQUITY UPLC I-Class/Xevo TQ-S micro LC-MS/MS dugc phat trién, mét phuong phéap dé phan
tich 29 loai ma tiy thédng thudng va mét phuong phap dé xac dinh THC, cannabidiol va cannabinol.® Hai
phuaong phap nay déu cho ngudng phat hién dudi khuy&n nghi clia hai té chic, vdi thai gian phan tich dudi

10 phdt méi mau, cho phép phén tich s6 lugng 16n mau trong thai gian ngén.

Lgiich

. XU ly méu don gian vaéi hé SPE OASIS PRIME MCX 30 mg 96 giéng.

. Tach dugc nhiéu loai ma tdy trén cé6t ACQUITY UPLC BEH Cyg stt dung hé ACQUITY UPLC I-Class.

. D& nhay t6t vdi thiét bi khai phd Xevo TQ-S micro cho phép phén tich & néng do thap.

Gidi thiéu

3 phan trude, ching téi da néi vé wu diém clia mau téc trong cac phép phan tich hinh su va thé hién
phuaong phép c¢é dd nhay cao véi carboxy-THC, dan xuat cia THC c¢6 thé st dung dé xac dinh hoat tinh
clia cannabis.® Quy trinh sif dung 20 mg mau téc va dem chiét |1dy ma tdy ti nén mau téc st dung thudc
thir M3, sau d6 dem lam sach véi OASIS PRIME HLB va phéan tich bang LC-MS/MS sl dung hé ACQUITY
UPLC I-Class/Xevo TQ-S micro.



Trong phén tich thudng quy, cTHC chi |a mét trong rat nhiéu hgp chat can phai phan tich va dugc liét ké
trong céc quy dinh clia SoHT hay EWDTS (bang 1). Cé thé ké tdi nhu opiate, amphetamine, cocaine,
ketamine, buprenorphine, benzodiazepine va cédc chat chuyén hdéa ciing nhu tetrahydrocannabinol (THC).
Ngudng t8i thiéu cac loai ma tiy 1 khac nhau, va véi mot sé loai & muc rat thap. Vi vay, nhiéu phong thi
nghiém da s dung nhiéu quy trinh khac nhau dé ddm bao ra soat du cac loai ma tdy. Trong thuc t&, diéu
nay c6 thé phat sinh viéc st dung nhiéu quy trinh chiét, lam sach méau, thdm chi nhiéu phuong phap phan
tich trén cing moét mau, cé thé dan t4i viéc cadn dung lugng mau I18n, gan nhu khdng kha thi vi lugng méau
¢6 han. Vi vay, can mot phuang phép phan tich don gidn, nhanh chéng, chinh xéc dé xac dinh déng thdi

céc loai ma tdy trong téc. Quy trinh cling phai phu hgp céc khuyén nghi ctia SoHT va EWDTS.



SoHT cut-off EWDTS cut-off
Group Analytes

(ng/mg) (ng/mg)
Amphetamines Amphetamine 0.2 0.2
Methamphetamine 0.2 0.2
MDA 0.2 0.2
MDMA 0.2 0.2
MDEA 0.2
Cannabinoids THC 0.05 0.05
Carboxy-THC 0.0002 0.0002
Cocaine Cocaine 0.5 0.5
Ecgonine methyl ester 0.05
Benzoylecgonine 0.05 0.05
Norcocaine 0.05
Cocaethylene 0.05 0.05
Opiates Morphine 0.2 0.2
Codeine 0.2 0.2
6-MAM 0.2 0.2
Methadone Methadone 0.2 0.2
EDDP 0.05 0.05
Buprenorphine Buprenorphine 0.01 0.01
Norbuprenorphine 0.01 0.01
Ketamine Ketamine 0.5
Norketamine 0.1
Benzodiazepines/Z-drugs 0.05
Alcohol Ethyl-glucuronide 0.03

Table 1. SOHT and EWDTS recommended confirmatory cut-off concentrations for drugs in hair.

K&t qua va thao luén

Ma&u téc dugce thu thap cua céc tinh nguyén vién, sau dé dugc khir tap véi DCM, MeOH va Et,0. Sau dé
dem cat nho tr 1 dé€n 2 mm. Thudc thit M3 dugc cung cdp bdi Comedical, Trento, Italy, http://

www.comedical.biz/ <http://www.comedical.biz/> .

Céc méau téc (10 - 20 mg) dudc can va chuyén vao 6ng li tdm thay tinh va day kin va thém céc chudn ma
tdy tir 0,5 dén 200 I4n ngudng t6i thi€u. H6n hgp ndi chudn dugc thém & muic 1 ng/mg (ISTD) véi thudc
th&t M3, M&u dugc gilr 8 100 °C trong 60 phut trong bé diéu nhiét, sau khi ngudi, 100 uL mau dugc pha
lodng vdi acid phosphoric trudc khi dua |én c6t OASIS PRIME MCX 30 mg 96 giéng. Mau dugc rita vdi acid

formic 2% va methanol 50%. Chat phan tich dugc ria giai véi ACN;MeOH (9:1, viv) chtfa ammonia.


http://www.comedical.biz/
http://www.comedical.biz/
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25 uL dau sé dugc dem di phan tich céc loai ma tdy co ban va 25-uL sau duge dung dé phan tich THC.

Hé ACQUITY UPLC I-Class System FTN (flow-through needle) stf dung kim 30-uL needle, cho phép phan
tich 15 yL méau. Ca 2 phép phén tich si dung pha dong la gradient cia ammonium formate/acetonitrile trén
cdt ACQUITY UPLC BEH Cyg Column véi hai kiéu tiém khac nhau nhung chung pha déng. Hai qué trinh
MRM dugc kiém soat cho tling chat cling véi qua trinh MRM cho tiing ndi chuén. Téng thdi gian cho ca 2

phép phan tich la 10 phut.

Séc ky dé cho 10 mg mau dugc thém chudn céc loai ma tly co ban & mdc khuyén nghi clia SoHT va
EWDTS thé hién & hinh 1 va cédc budc MRM cho 29 chéat phéan tich. Trong cdc chat nay, ngudng cla
buprenorphine va norbuprenorphine kha khé khan. Hinh 2 1a dudng chuén va dé thi thé hién sai khac véi

ly thuyét khi thém chuén vao 20 mg téc tir 0,005 dén 2 ng/mg.


https://www.waters.com/nextgen/global/shop/sample-preparation--filtration/186008916-oasis-prime-mcx-96-well-plate-30-mg-sorbent-per-well-30--m-1-pk.html
https://www.waters.com/nextgen/global/shop/columns/186002350-acquity-uplc-beh-c18-column-130a-17--m-21-mm-x-50-mm-1-pk.html
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Figure 1. Chromatogram showing the quantifier MRM transitions for all analytes (except cannabinoids)

spiked into 10 mg hair at SOHT/EWDTS confirmation cut-off concentrations. Norbuprenorphine (No. 17, 2.41

min) and buprenorphine (No. 20, 3.04 min) are highlighted.



Compound name: Buprenorphine

Correlation coefficient: r = 0.998880, r’ = 0. 997961

Calibration curve: 0.988286 * x + 0.00125395

Response type: Internal Std (Ref 46), Area * (IS Conc /IS Area)
Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
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Figure 2. Calibration curve for buprenorphine spiked into 20 mg hair. Calibration range is from
0.5x cut-off to 200x. Cut-off values are those recommended for confirmation by SoHT and

EWDTS.

Hinh 3 thé hién qua trinh MRM cho THC, cannabidiol va cannabinol dugc thém vao méu téc & muic 0,05
ng/mg. D& xac nhan sy c6 mat ctia THC trong mau, phan hén hgp con lai duge dung dé phat hién cTHC
bang phuong phap da cong bé trudc kia. Chat danh dau sinh hoc ethyl glucoronide dugc do ti hdn hgp

0 v8i M3 theo phuong phép cla Joya va cac cong su.* Quy trinh day dd thé hién & hinh 4.
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Figure 3. Chromatogram showing the quantifier MRM transition for THC spiked into 10 mg hair at
SoHT/EWDTS confirmation cut-off concentration. Also shown are the quantifier MRM transitions

for cannabidiol and cannabinol spiked at the same concentration (0.05 ng/mg).
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Figure 4. A potential complete workflow schematic for the analysis of drugs in hair.



Két luan

Nhu c8u ngay cang cao sl dung mau téc dé phat hién ma tly da dat ra yéu ciu can phuang phap nhanh
chdng va chinh xac & miic néng dd rat thap. Cong b6 nay da thé hién quy trinh phan tich ma tdy & ngudng
duédi ngudng t6i thiéu ctia SOHT va EWDTS chi tit mdt mau téc, st dung co6t SPE OASIS PRIME MCS 96
giéng. Cung véi hé ACQUITY UPLC I-Class va Xevo TQ-S micro, nay da cé thé phéan tich s6 lugng I6n mau

& muc néng d6 rat thap.
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