Waters®

Application Note

Két hop RADIAN ASAP va LivelD - Sang loc
ma tdy nhanh chéng, dac hiéu va don gian

Michelle Wood

Waters Corporation

For forensic use only.

This is an Application Brief and does not contain a detailed Experimental section.


http://www.waters.com

TOm tat

Viéc phan tich ma tdy déng vai trdo quan trong trong su hiéu qua cla céc chuang trinh qudc gia va quéc té
nham kiém soat viéc st dung, budn 1au va phan phéi cac loai ma tiy trai phép. Tuy nhién, lugng mau Ién

da trd thanh théach thic cho cdc phong thi nghiém kiém soat ma tdy va cac co quan kiém soat ma tuy.

Phan I6n cac phong thi nghiém ma tdy s dung hai ky thuat phan tich ddc lap dé tuan theo céac quy dinh
hién hanh'? Cac quy trinh hién nay thudng |a phuong phap so mau hay TLC trudc khi sit dung phuong
phép chon loc han nhu GC-MS. Tuy nhién, vSi nhiéu loai ma tldy, phuong phép so mau té ra khéng phu hgp
hodc dé tra két qua duong tinh gia va ky thuat TLC thi kha t6n thai gian. Diéu nay cang thach thdc hon khi
s8 lugng mau phan tich I6n. Vi vay, viéc xay dung phuang phap nhanh chdng, chinh xdc nham sang loc ma

tly dang duoc quan tam.

Bdo cdo nay ndi vé tinh kha thi cia RADIAN ASAP - thi€t bi nhé gon mdi dua trén ky thuat phan tich mau
rdn tai ap suat khi quyén ghép néi khéi phé (Atmospheric Solids Analysis Probe - Mass Spectrometry,
ASAP-MS), dé sang loc ma tldy nhanh. Cdc mau ma tdy dugc phan tich sau khi hoa tan trong methanol,
sau d6 dugc nhing mét mao quan thiy tinh vao mau. Phép phéan tich dugc st dung 1a khéi phé véi khodng
quét m/z ti 50 - 600. D& nang cao tinh dac hiéu, thé cone dugc khao sat & 4 thé khac nhau, 15, 25, 35 va
50 V, anh hudng téi qué trinh hinh thanh ion me cling nhu ion con. Sé liéu dugce xU ly véi phdn mém LivelD

2.0 (Waters), cung cap kha nang x{ ly theo thai gian thuc.

Lgiich

. Don gian, dé dang sur dung.
Phan tich truc ti€p, giam dugc quy trinh xi ly mau
Phéan tich nhanh chdng véi nhiéu thé cone khac nhau dé nadng cao dé dac hiéu.
Phan tich thoi gian thyc véi LivelD 2.0.

. Thiét bi nhd gon, chi phi thap



Gidi thiéu

Céac nha chec trach trén toan cau dang phai chéng lai su c6 méat cla céc loai ma tdy. Su tang 1én vé s6
lugng, chung loai va déc tinh ctia ma tdy dang |a van dé rat dugc quan tam; diéu nay gy ra thach thic véi

céc phong thi nghiém khoa hoc hinh su khi phai trd nhanh két qua.

Céac hudng dan cla céac t6 chuc, vi du nhu SWGDRUG hay DEA ggi y cac ky thuat phan tich, va it nhat 2 ky
thuat phan tich déc 1ap dugc sit dung dé gitp dinh danh chinh xéc loai ma tdy."? Céc kj thuat phan tich
dugc phéan loai v6i nhém A la nhitng phuong phép c6 dé chon loc cao, vi vy can mét phuong phép (thudc
nhém A, B va C). Thdng thudng, cac quy trinh dugc st dung 1a so mau, FTIR hay TLC dé sang loc sg bd
trude khi st dung GC-MS dé xac nhan. Tuy nhién, véi nhiéu loai ma tdy, phuong phap so mau té ra khéng
phu hgp hodc dé tra két qua duong tinh gia va ky thudt TLC thi khé tén thoi gian. Diéu nay cang thach
thdc han khi sé lugng mau phan tich 16n. Vi vy, viéc xdy dung phuong phdp nhanh chdng, chinh xac

nham sang loc ma tuy dang dudc quan tam.



Infrared spectroscopy

Mass spectrometry

Category A

Nuclear magnetic resonance spectroscopy
X-Ray diffractometry

Raman spectroscopy

Capillary electrophoresis

Gas chromatography

lon mobility spectrometry

Liquid chromatography

(o 1CLITAAEE Supercritical fluid chromatography

Ultraviolet spectroscopy/visible spectroscopy

Microcrystalline tests
Thin layer chromatography

Macroscopic examination - cannabis
Microscopic examination - cannabis

Color tests

Fluorescence spectroscopy

(o1 IO Immunoassay
Melting point
Pharmaceutical identifiers

Hinh 1: Cac ky thudt phén tich ma tdy. Nhém A cé @6 chon loc cao nhat. Néu céac ky thudt nhém A khéng
thuc hién duge, cén thuc hién 3 ky thuét vdi 2 ky thuét tif nhém B

Khéi phé tir trude dén nay dugc xem nhu 1a cdng cu phan tich manh mé véi d6 dac hiéu cao, tuy nhién, dé
st dung MS cho viéc sang loc kha khé khan véi nhiéu ly do khdc nhau nhu chi phi cao, thiét bi phc tap,
can nhitng ngudi cé kinh nghiém va thoi gian phéan tich 1au. Tuy nhién, cdc hé phan tich da cai tién va da
phéat trién thanh céng trong viéc ion héa nhanh chéng, vi du nhu ASAP-MS cho phép phan tich truc tiép
ma khdéng mat qua nhiéu thdi gian cho viéc xt Iy mau nhu céc ky thuat sdc ky thédng thudng, vén rat mat

thai gian.

RADIAN ASAP 13 mot hé thong méi dén tir Waters, két hogp su don gidn clia ASAP va su dac hiéu clia MS.2
M6t loat mau, bao gobm mau CRM hay OTC ciing nhu han 60 mau chua biét dugc dem ra phan tich. K&t
qua dugc xU ly theo thdi gian thuc véi phdn mém LivelD 2.0. Ky thuat kh&i phé phan giai cao HRMS dugc
st dung dé xac nhan, phuong phép chi mat 15 phit dé phan tédch sac ky va phan tich badng QTof - MS. 45



RADIAN

Thi nghiém

XU ly mau
M&u CRM cho 67 chat dugc mua cta Merck. Cdc mau dugc phdm va OTC dugc mua tai nha thuéc dia

phugng. Cdc mau chua biét dugc cung cdp bdi canh sat Anh Quéc.

Cac mau CRM dugc cung cdp & mic nong dd 1 mg/ml trong methanol (hodc acetonitrile). Trudc khi phan

tich, m&u dugc pha lodng vé 50 pg/mL véi methanol..

Cac mau thudc vién nén, OTC va vién dugc hoa tan trong 10 mL methanol:nudc (50:50) va siéu am trong
10 phat. Trude khi phéan tich, 25 pL mau dugc thém 475 uL methanol va lac vortex. Pha lodng thém véi

methanol néu cén thiét. Quy trinhg tuong ty v8i mau vién nang hay mau dang bot.



Phén tich RADIAN ASAP

L&y mau bang phuong phap chdm méau

V&i méi mau, mdét mao quan thiy tinh sach dugc st dung va lam sach st dung quy trinh cé s&n. Mao quan
dugc gilt & vi tri ngdp 1 cm trong 5 gidy, mao quan dugc gili va chuyén chat vao nguén RADIAN ASAP. Méi

mau dugc phéan tich ba Ian (cung mao quan).

Dip &
Detect

Phuong phap phan tich

Parameter | Setting
lonization mode | ASAP+

Corona pin 3uA

Desolvation gas | Nitrogen at 450 or 600 °C
Cone 15,25, 35,50 V
Acquisition mode | Full scan MS over the range m/z 50-600 - continuum mode

Scan speed 5 Hz

XU ly s6 liéu véi LivelD 2.0
S48 liéu duge xUr ly theo thdi gian thuc véi LivelD 2.0, cho phép truy cdp vao thu vién phé véi 50 loai ma
tdy thudng gap . D& déi chiéu phé, LivelD tinh d&n hé sé hiéu chinh, & day 1a 850 dé phat hién t6t han.,



K&t qua va thao luén

Ma&u sau pha lodng dugc phén tich truc ti€p sau khi nhing mao quan thay tinh sach vao méu, sé liéu duoc

thu thap ngay khi chuyén holder vao thiét bj

Trong ky thuat ion héa bang ASAP, mau dugc gidi phdong khdi mao quan bang nitc da gia nhiét va ion hda
bang vong ion héda, tuong tu nhu khi ion héa bang APCI va cho ion [M+H]*. m/z dugc quét ti 50 - 600. D&
nang cao tinh dac hiéu, thé cone dugc khao sat & 4 thé khac nhau, 15, 25, 35 va 50 V, anh hudng téi qua

trinh hinh thanh ion me cling nhu ion con. Hinh 2 thé hién sé liéu cho m&du CRM clia NMDA.



MDMA CRM
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Figure 2. RADIAN ASAP analysis of MDMA. Data is collected at four cone voltages to generate a spectral
fingerprint. The lowest cone voltage typically contains the ionized precursor molecule, in this example ASAP

ionization resulted in the generation of the [M+H]* species at m/z 194.



Céc loai ma tdy dugc phan tich véi RADIAN ASAP vdéi cling diéu kién va dugc déi chiéu véi phé cé san.
Viéc nay dugc lam tu ddéng, gan nhu cung lic véi phan mém LivelD. Hé s6 hiéu chinh trung binh dugc tinh

dén.

‘Compound Match Score
® Match Results T o=
etamine
11Nov2020_008.raw
g
aera
R
fa0e
H
. i : 15 CV 996 25CV 995
Sean
S 40002 sampie
W brary 3.0042 W uibrary
> > Ru-Rus arvis A 2.0e+2 20442
: i
o o E
« = T
2002 20042 |
B 2 40812
0 50 100 . 150 200 250 0 50 ::1‘_ 150 200 250
Live
ivelD 35CV 995 50 CV 997

Figure 3. LivelD analysis of Ketamine CRM. Panel A shows replicate ‘dip and detect’ analysis for
ketamine reference material and the match factor 996 (maximum 1000) obtained for the first
replicate, Panel B displays the detail for this spectral match; all four cone voltages are used in

the identification process.

Trong cac nghién clu trudc day, anh hudng cla nhiét do desolvat, i.e., 450 °C va 600 °C, dugc danh gia vdi
20 loai ma tdy dai dién. Hau hét cdc chat duge phat hién véi hé sé hiéu chinh > 900 & ca 2 nhiét do véi sai
léch 5%. Methamphetamine, MDEA va oxazepam cho thay hé s6 tang Ién, vi du nhu methamphetamine cé

hé s6 hiéu chinh 14 918 & 450 °C, 994 & 600 °C, cho thay can lam viéc & nhiét d6 cao hon & céc chat sau.

Hiéu nang cua RADIAN ASAP dugc danh gid khi phéan tich 67 loai ma tly théng thuong & muc 50 pg/mL.
Két qua cho & hinh 4 va cho thay d6 nhay t6t. D4 phén tich 40 loai ma tdy va dinh danh chinh xac dugc

39/40 loai véi LivelD. V3i cac hgp chat nay, hé sé hiéu chinh déu khéng dudi 877.



Sensitivity = TP/ [TP + FN]

Sensitivity = TN/ [TN + FP]

Figure 4. Summary of the RADIAN ASAP

results from 67 certified reference materials.

Do dac hiéu dat 92,6%. Thong sé nay vd cung quan trong vi khi s6 lugng duong tinh gid & ngoai ngudng
cho phép sé& gdy anh hudng tiéu cuc tSi hiéu qua phong thi nghiém va dan dén viéc phai phan tich nhiéu

ma&u hon, méat thai gian hon.

C6 hai két qua duong tinh gia. Tuy nhién, & ca hai trudng hgp nay, diéu nay |1a do thu vién chua cé théng
tin v& chat nay, nhung lai ddn d&n nhiing hgp chat cé lién quan. Piéu nay cé thé giip ma rdng thu vién

ph& nham nang cao kha ndng phat hién chat vé sau.

Nghién clu nay cung thuc hién mau OTC va 60 mau chua biét. N6i chung RADIAN ASAP vdi LivelD cho

kha nang dinh tinh t6t.4® Ty 1& cao céac loai ma tdy hién nay 1a MDMA va ketamine.
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Figure 5. RADIAN ASAP analysis of one of the seized samples.

Conclusion




RADIAN ASAP is a compact, robust, and easy-to-use system which enables rapid drug screening. The
system combines the proven, gold standard technology of mass spectrometry for superior specificity, with

the simplicity of direct analysis.

LivelD Software offers near-real time data processing with easy to interpret results typically obtained within 1

min.

RADIAN ASAP together with LivelD, demonstrates great promise for incorporation into the analytical
workflow for seized drug analysis and offers forensic laboratories the potential for a rapid, accurate triage of
samples that are not suited to colorimetric tests or produce inconclusive results with colorimetric tests or

FTIR.
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