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SUMMARY

STUDY ON THE PROCESS OF ANALYSIS OF SYNTHETIC DRUGS
MA, MDMA IN THE HAIR SAMPLES BY GC-MS

In this paper the process of analysis of MA, MDMA in the hair samples by GC-MS
method has been studied. The pretreatment has been done on a C8 column. The
sensitivity of the method was improved with the creation of derivatives of synthetic
drugs with HFBA derivatives. To increase the accuracy and selectivity of the method,
the internal standard procedure using MA-d5 has also been studied. Process analysis
has been successfully applied to the analysis of hair samples which has contained
concentrations of MA in the range of 0.15 to 22.48 ng/ml and MDMA in the range of
0.067 to 22.43 ng/ml.
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1. MO PAU cao co tac dung gay do gidc. Cac loai
Cic chat ma tay tong hop ATS ATS giy kich thich thin kinh nhu
(amphetamines type stimulants) co tac amphetamin, methamphetamin (MA) va
dung kich thich than kinh trung wong, cac dan xudt cta metylen-dioxy nhu
tang thé luc tam thoi, gdy chan va ¢ lidu 3,4-metylen dioxy-amphetamin (MDA);
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3,4-metylen
(MDMA) [1].
Xay dung quy trinh phan tich nhanh,

dioxy-methamphetamin

chinh xéac, dong thoi cic chit ma tay
tong hop trong mau téc voi do nhay cao
1a viéc lam can thiét hién nay. Viéc xac
dinh c4c chit MA, MDMA ¢6 trong toc
cho théy nhiéu diém vuot troi so véi cac
loai mau sinh hoc khac nhu mau, nude
tiéu [2-4]. Viéc nghién ciru cac chat ma
thy c6 trong toc, cho biét chii nhan da
str dung cac chat ma tay trong qué khu
1an hién tai 14u hon so véi phuong phap
xét nghiém trong nudc tiéu, mau.
Phuong phap sic ky khi khéi phd phan
tich cac chit ma tay téng hop MA,
MDMA cho két qua chinh xac nhd vao
viéc so sanh ca thoi gian luu va phd
khdi ctia chat phan tich v6i chat chuin
[5].

Trong bai bdo nay chung t6i nghién ctru
quy trinh st dung HFBA dé tao din
xuit vao nhém amin trong chit ma tay
tong hop lam ting kha niang bay hoi cta
chét, ting d6 nhay cua thiét bi va phu
hop voi diéu kién phan tich sic ky khi.
Chat phan tich MA, MDMA duoc dan
xuit bang HFBA lam ting kha ning bay
hoi cta chat phan tich, giup phu hop
hon trong qu4 trinh sic ky, ting d6 nhay
cho thiét bi phan tich.

2. THUC NGHIEM

2.1. Héa chat

Céc hoa chit sir dung trong nghién ctru
1a tinh khiét dung cho phan tich sic ky
cia hing Merck gbém: axeton, etyl
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axetat, metanol, HCl, HFBA, TFAA,
khi nito va khi heli (46 tinh khiét
99,999%), nudc cat 2 1an dat chat luong
18,2 MQ, 6ng nghi¢m, con tu, dung
dich (etyl
aceatat:metanol:amoniac ti 1¢ 80:18:2).
Céc hoa chét chuin gdm: (£)-MA, (£)-
MDMA, (+)-MA-d5 nong d6 Img/ml
metanol ¢6 mad lan lugt 13 Lot: FE
082712-03, FE 040313-02 va FE
042012-02.

May sic ki khi khdi phd Agilent 6890N,
detector MS:5975C cot sic ki HP5MS
(30mx250pm=  0,25pum), chiét
Evidex 200ng, 3ml, hé thong chiét pha
rin, may lic siéu am, may ly tim, ta

rua giai

cot

sdy, hé thdng lam kho bing nito, binh
dinh nurc, binh non, 6ng nghiém, va cac
dung cu khac.

2.2. Quy trinh xir Iy mau

10mg tée cho vao 4«61]3 nghiém
Lam sach mau téc

|

Thém vao mbi éng 100ng MA-d5, lan lugt
5, 10, 50, 100, 200ng hén hop MA, MDMA.

|

Hogat héa cot SPE C8 bang 3ml methanol va 3ml dung dich
dém phosphat, pH = 6,0. Rira cft bang 10ml nwde cat

|

| Cho miu qua cft the @9 1+3 mUphit

|

Thém 5 ml dung dich HCL Rira bing 3ml MeOH, hit kho
cft, thim w6t cot bang dung mdi rira giai

¥

| Rira gidi bang Sml dung dich ria gidi |

'

| Tao dan xuat HFBA & 70°C, bom ~ 2pl vio GC-MS |

So do 1. So do tém tdt quy trinh xir Iy
mau toc

2.3. Piéu kién phén tich GC-MS

e Nhiét d6 budng bom mau: 250°C.

e Nhiét d0 interface: 280°C.



o Nhi¢t do MS source: 230°C.
e Nhiét 36 MS quard: 150°C.
e Bom méu khong chia dong, thé tich
khoang 2ul, tbc d6 khi mang 1 ml/phat.
e Chuong trinh nhi¢t do cot: : bat dau
80°C, giit trong 3 phat, ting lén
40°C/phat dén 200°C va giit trong 1
phut, tiép tuc ting 1°C/phut dén 290°C
va gitr trong 10 phut.
e Nang luong ion hoa EI ¢ 70 eV
Sau khi phan tich chat chuan va chit noi
chudn & ché d6 Scan, chon ra dugc mot
s6 manh phd co tinh chat dic trung,
manh phé co tin hi€u manh; cac manh
phd nay dung dé phan tich ché d6 SIM
nham tdng d6 nhay cta phép phan tich.
Ttr két qua phan tich Scan, di xac dinh
duoc thoi gian Iuu, di¢n tich pic va céc
manh phé can phan tich, ti 1é cac manh
phé duoc chi ra trong bang 1 (t; 1a thoi
gian luu cua chét phén tich).
Bang 1. Manh phé m/z ciia MA, MA-d5,
MDMA sau dan xudt véi HFBA ding dé
dinh tinh, dinh luong

Tén chat Manh pho ion
MA-HFBA 254;118;210...
MDMA-HFBA 254;135;162...
MA-d5-HFBA 258;213;92...

3. KET QUA VA THAO LUAN

3.1. Tinh phu hop caa thiét bi GC-
MS

T4t ca cac thiét bj, dung cu, sy van hanh
hé thdng, miu phan tich,...cau thanh
nén mot hé thong hoan chinh cua quy

trinh phan tich nén phai dugc danh gia
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twong thich trudc khi tién hanh phan

tich dé& dam bao toan bd hé théng co

hiéu nang phu hop. Panh gia tinh phu

hop ctia hé thong.

Bang 2: Két qua khao sdt tinh phit hop
hé thong cia phirong phdp theo thoi

gian luu
S6 liéu théng t. (phut)
ké (n=6) MA MDMA
Trung binh 6,892 8,706
SD 0,024 0,0028
RSD 0,359 0,325

Bdng 3. Két qua khao sdt tinh phit hop
cia hé théng ciia GC-MS théng qua ti
lé dién tich pic

S6 liéu Ti 1¢ dién tich pic
thong ké MA- MDMA-
(n=6) HFBA/IS | HFBA/IS
Trung binh | 0,97155 | 0,753235
SD 1,291347 | 0,99299
RSD (%) | 1,329161 | 1,31831

lon 254,00 (253.70 to 254.70): 00301003.D\ data.ms
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8.702

lon 258.00 (257.70 to 258.70): 00301003.D\ data.ms
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Hinh 1. Sdc ki @6 hon hop chudn MA-
HFBA, MDMA-HFBA, MA-d5-HFBA
co m/z la 254,258




Abundance
Scan 671 (6.926 min): 00701007.D\data.ms
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Hinh 2. Sdc ki @6 MA tao dan xudt véi

o

Hinh 3. Sdc ki @6 MDMA tao dén xudt

o

HFBA

Scan 1012 (8.878 min): 003010040\ data.ms.

voi HFBA

Scan 678 (6.966 rrin): 00201002.D\ data.ms
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Hinh 4. Hinh phé khoi
ciia MA-d5-HFBA

T T T
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Tinh pht hop cua thiét bi phan tich
GC/MS duoc danh gia théng qua két
qua tinh toan do 1éch chuan twong ddi
(RSD) cua 2 yéu té 1a thoi gian luu va
ty 1& dién tich pic cua chit phan tich
chia cho chit ndi chuan. Két qua ¢ bang
trén cho thidy thoi gian lwu voi
RSD<1%, dién tich pic vé1 RSD<1%,
d6 on dinh cta thiét bi la rat tot, thoi
gian Iuu clia cic chat giita cac lan phin
tich khong c6 sy khac biét nhiéu. Nhu
vay co thé két luan hé théng sic ky 6n
dinh, dam bao chinh xac dé phan tich
mAu cho két qua tin cay.

3.2. Két qua khao sat khoang tuyén
tinh, giéi han phat hién va giéi han
dinh lwgng cia phwong phap

Khao sat khoang tuyén tinh cuia MA,
MDMA sau khi dd din xuit HFBA, thyc
hién trén nén miu téc khong co6 ma tay,
noéng do 2 chit ma tiy khdo sat trong
khoang 5+200 ng/ml, néng d6 MA-d5
trong cac diém chuan 13 100 ng/ml.
Phwong trinh hdi quy tuyén tinh dwgc xay
dung dua vao ti 1¢ gitra di¢n tich pic cua
chit ma tay va dién tich pic chit noi
chudn (Y) véi ti 16 lwong chat ma tay chia
cho luong chat ndi chuan (X).

2.

v MA-IIFBA/MA-d5-1IFBA
® MDMA-HFBA/MA-d5-HFBA
y=0,0094x + 0,0098
R*=0,9993

y—0,0073x + 0,0128
R7=0.9998

Ty le dien tich pic

0. 30 T00 50 300 750
Nong do cua MA va MDMA, ng/ml

Hinh 5. Puong chuan ciia MA,MDMA

trong toc



Bang 4: Két qua khao st @ tuyén tinh

R X MA- MDMA-
Két qua
HFBA/IS HFBA/IS
Phuong
. +. | Y=0,0094X | Y =0,0073X
trinh ho1
) +0,0098 + 0,0004
qui
Hé so twong| 5
R"=0,9993 | R"=0,9989
quan

3.3. Gid¢i han phat hién (LOD) va gidi
han dinh lwgng (LOQ)

Khao sat tin hiéu (chiéu cao pic MA,
MDMA) & cac ham lwong nho dan,
nhan théy tai ham lugng 2ng tin hi€u
thu dwgc c6 S/N xap xi 12 dbi voi MA

va 9 d6i véi MDMA.
LOD caa MA | LOD cua
la 0,05ng/mg | MDMA la
toc. 0,067ng/
LOD ) g/mg
LOQ caa MA | toc.
LOQ
la 0,15ng/mg | LOQ cua
toc. MDMA la
0,2ng/mg toc.
Abundance
lon 254.00 (253.70 to 254.70): 00301003.D\ data.ns
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Hinh 6. Khdo sat LOD va LOQ déi véi
MA
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Hinh 7. Khdo st LOD va LOQ doi véi
MDMA
3.4. Két qua khiao sat dd chinh xac
cia quy trinh phan tich
Do chinh xac cua quy trinh phan tich
duogc khao sat bang cach thém hdn hop
chuin MA, MDMA va MA-d5 vao mau
toc khong co chat ma tay. Luong chit
ma tiy thém vao 20mg mau téc dugc
tién hanh ¢ 3 diém 1a 50ng, 100ng,
200ng; lvong MA-d5 déu 1a 100ng. Mdi
mAu thi nghiém 1ap lai 5 lan va ldy gia
tri trung binh. Cac mau thuc hién theo
ding quy trinh phan tich dua ra.
Do ding thé hién mirc d6 gan nhau giira
gia tri trung binh cua két qua thu
nghiém voéi gia tri thuc hodc gia tri
dugc chap nhan 1a dung. Do ding ¢ day
khao sat qua do thu hoi.
Bang 5. Két qua khado sét dé thu hoi ciia
MA, MDMA trong mau téc

Lwong MAu téc
thém | Thong ké
vao két qua MA | MDMA
(ng)
Luong tim
. 5,11 528
thay (ng)
5 Do thu hoi
102,13 | 105,66
(%)
RSD (%) | 2,38 2,43
50 Luong tim | 4891 | 49,48




Lwong MAu téc
thém | Théng ké 3.5. Két qua khao sat hiéu sut chiét
vao két qua MA | MDMA Hiéu suét chiét thé hién kha niang chiét
(ng) MA va MDMA tir mau téc ctia phuong
thay (ng) phap duoc chon.
D6 thu hoi Tién hanh khao sat hiéu suat chiét o 2
(%) 9782 | 98,6 ndéng d6 10ng va 100ng.
RSD (%) 3,28 3,07
Luong tim
. 197,54 | 196,24
thay (ng)
200 | Do thu hoi
98,77 | 98,12
(7o)
RSD (%) 2,06 1,54
Bdng 6. Két qua khdo st hiéu sudt chiét
. . MA MDMA
Thong ké ket |— . . .
) Ham luwgng 10ng| Ham lwgng |[Ham lwgng 10ngl Ham lugng
ui
q (%) 100ng (%) (%) 100ng(%)
TB(%) 87,96 89,63 89,01 91,68
RSD (%) 3.41 2.56 3.31 2.48

Hi¢u suat chiét tir 87,96+91,68% la
chép nhan duoc véi do lap lai tot.

3.6. Két qua phan tich miu thue té
Dé tai ung dung quy trinh xtr 1y mau,
tao din xudt va diéu kién phan tich
GC/MS da khao sat vao phan tich MA,

MDMA trong mot s6 mau toc thuc té,
cac mau duong tinh véi MA cho két
qua tim thdy trong khoang 0,15 dén
22,48ng/ml va MDMA trong khoang
22,43 ng/ml. Hinh 2 chi ra sic ky do
phan tich mau mau thuc té c6 MDMA.

Bang 7. Két qua phén tich mau thuc té

Ho tén Tuéi Ham lwgng MA trong Ham lwgng MDMA
’ toc (ng/mg) trong toc (ng/mg)

Trinh Thanh T 35 6,04 (-)
Pham Binh D 21 0,15 (-)
Tran Ngoc T 36 0,62 (-)
Lé Manh Q 35 9,19 -)
Nguyén Vin A 27 8,67 (-)

Tran Vin T 24 22,48 22,43
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4. KET LUAN

ba nghién cuu xay dung duoc quy trinh
phan tich cac chat ma tay MA, MDMA
trong miu téc, quy trinh st dung chat
ndi chuan dong vi 1a MA-d5, khao sat
mau duoc lam sach s dung phuong
phap khudy tir sau d6 dem tao din xuét
véi HFBA .

Quy trinh x4y dung duogc c¢6 d6 thu hdi
cao (97,82+105,66%) va do lap lai tot
vdi RSD<4%.

ba xac dinh duoc LOD va LOQ cua
MA 1a 0,05ng/mg téc va 0,15ng/mg toc,
doi MDMA
0,067ng/mg toc va 0,5ng/mg toc.

voi tuong Uung la
ba ung dung thanh quy trinh phan tich
ddng thoi cac chat ma tay tong hop
MA, MDMA trong 5 mau toc cho thiy
cac mau chira ham lugng MA nhiéu hon
MDMA. Nong dd cac chit ma tay trong

toc tir 0,15 dén 22,48 ng/10mg toc.
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