4.4. UNG DUNG SAC KY KHi TRONG KIEM NGHIEM THUOC

Sic ky khi c6 thé phan tich dugrc nhung chit bay hoi dugc & diéu kién phin tich,
khong phan huy. C6 thé dit nhigt d cot thap hon nhiét do s6i ciia chat phan tich nhung
néu 4p suit hoi du 16 vin phan tich dugce bing GC. Pa s6 cdc chat khi c6 mii ma mii
ngudi phat hlen dugc cé the phin tich bang GC Nhung cht phén cyc, it bay hoi phan
mg véi thube thr thich hop thanh céc din xuit én dinh, dé bay hoi va it phdn cyuc va
phén tich dugrc bang sic ky khi.

4.4.1. Dinh tinh

Tuong tr nhu d6i véi HPLC. Mau thir dugc thuc hi¢n song song Vol mau chuan
va so sanh thdi gian luu p1c chat phan tich trén sac ky d6 cia mau thir va miu chuan,
néu tring nhau thi dugc coi la duong tinh.

Mot cich dinh tinh nira cung duoc sir dung 13 dya vao thoi gian luu tu'cmg dbi.
Trong sac ky khi hay sir dung ty so thdi glan luu cua pic chat phan tich va thoi gian lwu
pic ciia mdt chit da biét 1a chit chuin ndi. Vi dy, dmh tinh m§t héa chit bao vé thyc vit
nhém phospho hiru co trong dugc 11¢u theo Dugc dién Viét Nam V, dl,ra vao thoi gian
hru tuong doi cua'chét phan tich véi chit chuin ngi carbophenothion. Piéu kién phén tich
gdm ¢t tach poly(dimethyl)siloxan (30 m x 0,32 mm; 0,25 um); khi mang: Hy/He/Nz;
detector: NPD; chuong trinh nhiét do budng cot: 80°C trong 1 phut, tdng 30°C/ pht téi
150°C, duy tri trong 3 phut, tang 4°C/ phut téi 280°C va duy tri trong 1 phut; nhiét dé
b phén tiém mau: 250°C; nhiét do detector 275°C; thé tich tiém miu: dam bao thoi
gian luu tuong déi tuong déi dat yéu cau nhu Bang 4.8.

Bang 4.8. Thoi gian Iuu tuong dbi cia mjt s6 hoa chat bao v¢ thyc vat nhém phospho
hiru co so sanh véi carbophenothion (Dugc dién Viét Nam V)

T Hop chit Tt:r“ﬁ'g”g;:’“ TT Hop chit T'l.%ﬁ';'& ;;'“
1 Diclorvos 0,20 8 Parathion 0,69
2 | Fonofos 0,50 9 Clorpyrifos 0,70
3 | Diazinon 0,52 10 Methidathion 0,78 .
4 | Parathion - methyl 0,59 11 Ethion 0,96 ]
5 | Clorpyrifos - methyl 0,60 12 Carbophenothion 1,00
6 | Pirimiphos - methyl 0,66 13 Azinphos - methyl 1,17 il
7 | Malathion 0,67 14 Phosalon 1,18 g

Déi véi GC - MS, dmh tinh con dua vao so sanh ty 1¢ m/z ciia cdc manh pho (hodc
chdng phd khdi) ciia miu thir véi chuan lam song song hoic trong thu vién phd. Khi
dinh tinh dwa vao thu vién pho, thiét bj GC - MS c6 dp phan giai cang cao thi d¢ chinh

xéc cla phép thir cang duoc ning lén, dic biét ddi véi chét chwa biét. Thong thudng yéu
céu dd phan giai cia thiét bj > 10,



4.4.2. Dinh luwong

Nhiéu dugc chat, ta duge dang nguyén llcu va ché phim dugc dinh luong bang
GC. Detector sur dung nhiéu nhét 1a FID do chét phéan tich chu yeu la cac hydrocarbon
Phuong phap chuin ndi thuong duqc sir dung dé dam bao chmh x4c lugng mau sac ky
vi thé tich mau phan tich trong GC rat nho. Phuong phap chuin héa dién tich ciling dugc
sir dung dinh lugng trong mét s6 trudng hop. Cot séc ky chu yéu 13 cot mao quan loai
WCOT. Ban chét pha tinh, cling nhur yéu cau ky thudt cua cdt tach (chleu dai, duong
kinh trong, bé day l6p pha tinh) duqc Ira chon tuy thuc vao dic tinh chét phan tich.
Khl dinh lugng mau don gian c6 thé thyc hién & diéu kién dang nhiét cot, con néu tach
mau phirc tap chuong trinh héa ‘nhi¢t d6 cot dugc sir dung. Chét phén tich c6 the dugc
phan tich truc tlep hodc din xuat tuy theo dac tmh bay hoi ctia n6. Dung dich mau thur
va dung dich mau chuan thudng c6 ndng d6 xap xi bing nhau, mot so trudng hqp thiét
lap duong chuén thi ndng d6 dung dich thu phai nim trong khoang nong do tuyen tinh
cia duong chuan Phép dinh lugng yéu cu lam lip lai tdi thiéu 2 1an v6i mau chuén va
3 1in v6i méu thir, tir d6 x4c dinh ham luong trung binh @& bio c4o két qua véi RSD
khong dugce 16n hon 2,0%.

Béng 4.9 trinh bay vi du dinh luong mét s6 nguyén liéu va ché phim thubc bang
GC theo Dugc dién Viét Nam V va Dugc dién M.

Bang 4.9. Mot sb nguyén lidu va ché phim duoc dinh lugng bang GC

linoleic > 10%,
acid oleic = 30%

Khi mang: N2, téc @9 1 ml/min
Detector: FID; 290°C

Chit phén tich })iéu Kién sic ky M@u thir, phrong phip
(tiéu chuén) dinh lrong

Dau gic Cot mao quan HPl poly(dimethyl)siloxan Maiu thir dugc xa phong hoa

Hamlugng acid |[(30 m x 0,32 mm 0,25 pm) bing dung dich NaOH trong

MeOH, sau d6 chuyén dang
ester vi methanol, xuc tac 1a
BFs.

(DDVN 5 va USP)

Khi mang: Heli

Detector: FID, 290°C

Nhiét d6 cot: 280°C (ddng nhiét)

Nhiét d6 budng tiém: 290°C

Tbc d6 dong 1 ml/min.

Thé tich tiém: 1 pl; ty 1€ chia dong: 1: 100

(DDVN 5) Nhiét d¢ cft: Ban déu 100°C giir trong 2 min, ook )
tang dén 200°C véi toc do 10°C/min, gilr trong Chuan néi: acid pentadecanoic.
3 min; tang dén 250°C véi téc 9 5°C/min, giir | Tinh két qua theo phuong phap
trong 5 min. chuén néi.
Nhiét d6 budng tiém: 250°C
Thé tich tiém: 1 pl; ty 1€ chia dong: 5: 1

All - rac - alpha | Cot: poly (dimethyl) siloxan (30 m x 0,25 mm; | Phan tich tryc tiép.

tocopherol 0,25 pm) Chuén néi squalan.

Tinh két qua theo phuong phap
chuan ngi.

Menthol
98,0% - 102,0%
(USP)

Detector: FID, 250°C

Cot: Polyethylene glycol (M ~ 15000) (0,53
mm X 30 m; 1 pm), ding nhiét 130°C
Céng tiém: 250°C

Khi mang; He téc 4§ 10 mL/min

Tiém mau: 1pL; ty 1€ chia dong 10:1

Phén tich tryc tiép.
Chuan an anethol.

Tmh két qua theo phuong phap
chuén ni.




Vién nén atropin
dang atropin sulfat
(USP)

90,0% - 110,0%
ham lugng ghi trén
nhan

Detector: FID, 250°C

Cot nhdi: 3% pha tinh 50% Phenyl 50%
methylpolysiloxan véi chit mang SIAB* (2
mm % 1,8 m), ding nhiét 225°C

Cbng tiém: 250°C

Khi mang: N téc d6 25 mL/min

Tiém mau: 1 pL

Atropin sulfat dugc chuym
dang base sau khi kiém héa va
dugc chiét vao dung méi hiru
co. Chuan ndi homatropin
hydrobromld

Tmh két qué theo phuong phép
chuén noi.

Magnesi stearat
(DDVN 5)
Ham lugng acid
stearic > 40%);
tong lwgng acid
stearic va acid
palmitic > 90%

Cot: Silica phu pha tinh macrogol 20000 (30 m
% 0,32 mm; 0,5 pum)

Khi mang: Heli, téc d9 2,4 ml/min.

Detector: FID; 260°C

Nhi¢t do cot: Ban dau 70°C giir trong 2 min,
tang dén 240°C véi téc dd 5°C/min, gii trong
5 min.

Thé tich tiém: 1 pl

Nhiét d6 budng tiém: 220°C

Mau thir duqc chuyen dang Fir]
ester v6i thudc thir BF; trong
methanol.

Tmh két qua theo phurong phép
chuén héa dién tich. Xéc dinh pic
{mg v&i chat phan tich dya vao
so sanh thdi gian huu pic chat
phén tich cua dung dich thir va
dung dich chuan lam song song.

SIAB*: Pat silic logi ding cho sdc ky khi dugc nung bang cdch trén diatomit véi natri
carbonat va nung o nhiét do trén 900°C. Pat silic dwoc rira vdi acid va base, sau khi rira vai
acid vd base, déu rica véi nudc dén trung tinh.

Trong bao che thudc tiém, thuoc nhé mit, nho tai, mot thanh phan quan trong
trong d6 13 céc chét lam giam thiéu nguy co xam nhép cua vi khuén cho phan con lai
sau khi da dung mot phin ché phim, d6 1a cic chit bio quan khang khuan. Cic ester
cuia acid p - hydroxybenzoic, phenol, benzyl alcol va clorobutanol 1 c4c chat bao quéan
khéng khuan hay dugc sir dung trong thanh phan cua nhirng dang thudc trén. Co thé xac
dinh cac chit nay bang phuong phap HPLC va GC, trong d6 GC dung cot nhdi dugc sir

dung nhiéu véi diéu kién sac ky kha don gian. (Bang 4.10).
Bang 4.10. Diéu kién GC théng dung phan tich cic chét bao quan khéng khuan

Chit cén Kich thuéc cot Pha tinhva | Téc d) Nhlgt dd cft/ | Chuin ndi
phan tich (chiéu dai x chit mang dong budng tiém/
dudng kinh trong) (mV/min) | detector (°C)
Benzyl alcol 1,8mx 3 mm 5% G16/ S1A 50 140/180/ 220 Phenol
Clorobutanol 1,8mx 2 mm 5% G16/ S1A 20 110/ 180/220 | Benzaldehyd
Phenol 1,2mx 3 mm 5% G16/ S1A 50 145/'180/ 220 | Benzyl alcol
Cac paraben* 1,8mx 2 mm 5% G2/ S1A 20 150/ -7/ - Benzophenon |

Trong do: G16: Polyethylen glycol cé phan tir lugng khoang 15000
G2: Nhua dimethylpolysiloxan

S1A: Pat silic logi ding cho sdc ky khi duwgc nung bang cach trén diatomit voi
natri carbonat va nung o nhiét dg trén 900°C. Pat silic dugc rira véi acid sau
dé véi nude dén trung tinh

Cdc paraben*: gom methylparaben va propylparaben ddn xudt héa véi thuoc
thir trimethysilyl trong qua trinh chudn bj mau



Cac chat déu dugc phat hién bing detector FID véi khi mang heli hodc nito.
Ngoa1 diéu kién sir _dung c6t nhdi nhu trén, céc chét benzyl alcol, clorobutanol, phenol
c6 thé dugc tach bang sic ky khi str dung c6t mao quan véi cac diéu kién cu thé nhu
sau: Cot DB1 (30 m x 0,25 mm ID x 0,25 pm), pha tinh 100% dimethylpolysiloxan, toc
d6 dong 1,2 mL/min, nhiét d6 cft 1a 320°C.

4.4.3. Xéc dinh tap chit

Tap chat trong thudc phan tlch bing GC gbm san pham phan huy, tap chét lién
quan, tap chat bay hoi va dung méi tn du. Xac dinh tap cht hen quan, tap phén hiy c0
thé thuc hlq:n theo 3 cach tuong tu nhu ddi voi HPLC bao gom chuin héa dlen tich, su
dung chat chuan va pha loang. Con xéc dinh tap chat bay hoi va dung méi tén du dugc
thuc hién bang phuong phap so sanh v0i chuén.

4.4.3.1. Tap chat lién quan, tap cht’it dinh danh

Pa s6 qui trinh xac dinh tap chét trong thuéc bang GC duogc thyuc hién véi detector
FID, nhiét d9 cot tach dugc chucng trinh héa dé dat duoc hiéu qua tach tdt.

Hinh 4.9 trinh bay séc ky d6 cia phép thir xdc dinh tap chat lién quan theo phuong
phap chudn héa dién tich cia nguyen liéu glycerin theo tiéu' ¢huén USP. Dung dich thir
12 dung dich ché phim trong nuéc ndng do 50 mg/ml. Mau thr dugc tach bang cot
polycyanopropylphenyl siloxan 6% va polydimethylsiloxan 94% (30 m x 0,53 mm; 3,0
pm). Khi mang: Heli, toc do 38 cm/s. Thé tich tiém mau: 0,5 pl, ty 1¢ chia dong: 1 : 10.
Nhiét do buong tiém: 220 °C. Detector: FID dt'¢ 250 °C. Nhiét d¢ cot: ting tuyén tinh
tir 100 dén 220 °C, toc 467, 5°C/ min va giir & 220°C trong 4 phut.

Gioi han cho phép:
M3i tap ké ca ethylen glycol (EG) va diethylen glycol (DEG): < 0,1%.
Tong tap: < 1,0%.
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Hinh 4.9. Sic ky d6 xéc dinh tap chat lién quan cua glycerin



4.4.3.2. Tap chit nitrosamin

Bét du tir théng 7 nim 2018, FDA thong béo thu hoi valsartan do ¢6 tap N .
nitrosodimetylamin (NDMA). Piéu tra thém dugc chat lam thu‘oc va th}loc:thar}h pham
trong nhom dugc chit chen thu thé angiotensin tir tat ca cac nha séq Axuat, dan dén quyét
dinh thu hdi thém irbesartan va losartan. Cac sin pham ndy phét hién c6 chira NDMA

va N - nitrosodiethylamine (NDEA), ca hai chét c6 kha niang gy ung thu & nguoi.

Sau d6, céac tap chit khic, N - nitrosoethylisopropylamin (NEIPA), N .
nitrosodiisopropylamin (NDIPA), N - nitrosodibutylamin (NDBA) va acid N -
nitrosomel - 4 - amino - butyric (NMBA) dugc cinh bao. Trong khoang 3 ndm (2018 -
2020), hon 1100 16 thudc sartan (valsartan, losartan va irbesartan) da dugc thu hdi do
chiing chira nhirng tap chit nay virot gi¢i han. Giéi han tam thai dugc EMA va US FDA
qui dinh cu thé ddi véi cac thudc nhém sartan duge trinh bay ¢ Bang 4.11.

Bang 4.11. Gi6i han tam thdi déi véi cac nitrosamin trong céc thudc nhém sartan

Tén duge chit| Lidu Lugng | Gi6ihan | Luwgng | Giéihan | Lugng | Giéihgn
tdi da NDMA NDMA NDEA NDEA NMBA NMBA
(mg/ngay) | chip nhin | (ppm) | chapnbdn | (ppm) | chp nhin | (ppm)
(ng/ ngay) (ng/ ngay) (ng/ ngay)
Valsartan 320 96 0,3 26,5 0,083 96 0,3
Losartan 100 96 0,96 26,5 0,27 96 0,96
Irbesartan 300 96 0,32 26,5 0,088 96 0,32
Azilsartan 80 96 1,2 26,5 0,33 96 1,2
Olmesartan 40 96 24 26,5 0,66 9% | 24
Eprosartan 800 96 0,12 26,5 0,033 96 0,12
Candesartan 32 96 3,0 26,5 0,83 96 3,0
Telmisartan 80 96 1,2 26,5 0,33 96 1,2

Xé4c dinh nitrosamin trong dugc pham c6 thé sir dung phuong phép LC - MS/MS,
GC - FID va GC - MS hogic GC - MS/MS két ndi by tiém mAu khong gian hoi. Trong
d6, séc ky khi dugc sir dung chu yéu, dic bi¢t 1a GC - MS/MS. Mgt qui trinh phén tich
nam nitrosamin bang GC - MS/MS cua hdng Agilent ing dung ddi véi cac duge chat
valsartan, olmesartan, irbesartan va losartan da duge cong bd. Pudng chuin dugc xay
dyng trong khoang nong d6 2,5 - 100 ng/mL véi chuan ngi NDMA C13 - ds (~ 50 ng/mL)
trong methylen clorid.

Diéu kién sic ky: voi cot Agilent J&W VF - WAXms (30 m x 0,25 mm, 1,0 pm);
Khi mang heli, toc ) 1 mL/min; Nhiét d¢ budng tiém: 250°C; Thé tich miu tiém 2 uL:;
chuong trinh nhiét d3: 40°C (0,5 min), sau d6 ting tuyén tinh 20°C/min t&i 200°C, tiép
tuc ting 60°C/min tdi 250°C va giir trong 3 min. Nhiét 46 dudne chyva S
Transfer Line Temperature): 250°C. : g chuyén sang MS (M




Y oA 9
' D:eu kle.l} M?: Ion héa kiéu va cham ion mirc ning lugng 40 eV, nhiét 4§ nguon
ion 250°C; n}_ngt dd Q1 va Q2 la 150°C; toc d¢ khi va cham (nito): 1,5 mL/min; téc do
khi 1am ngudi (He): 4 mL/min. Théng s MS nhu sau:

NDMA

Thoi gian bit dau: 6,5 min 74 —44, CE 15, dimg 150 ms
74 —42, CE 20, dirng 50 ms
NDMA:C13 - d6
82 —48, CE 20, dirng 100 ms

Théi gian bét dau: 7,60 min NDEA
102 —85, CE 10 V, dimg 150 ms
102 —56, CE 18 V, dimg 150 ms

Théi gian bét diu: 8,03 min NEIPA
116 —99, CE 10 V, dimg 150 ms
71 —56, CE 10V, dirng 150 ms

Thoi gian bét ddu: 8,25 min NDIPA
o 130 —88, CE 10 V, dimg 150 ms
130 —42, CE 10 V, dimg 150 ms

Théi gian bit dau: 8,70 min NDBA
158 —99, CE 10 V, dimg 150 ms
84 —56, CE 22 V, dimg 150 ms

Manh ion in dam diung dinh luwong
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Hinh 4.10. Sic ky d6 MRM (Extracted MRM chromatogram)
ctia hén hop chuan 5 nitrosamin & ndng d6 2,5 ng/ mL

LOQ ciia cic chét rat thip tir 0,0025 ppm (NDBA); den 0,005 ppm (NDEA,
NEIPA, NDIPA) va cao nhat 13 0,008 ppm (NDMA) dap (rng t6t yéu cau phuong phip
phén tich dé x4c dinh du lugng 5 nitrosamin nay trong dwgc phim.

4.4.3.3. Xdc dinh dung méi ton du

Dung moéi ton du trong duorc pham 1a cac chat huu co bay hoi, dugc sir dung g hodc
sinh ra trong qua trinh san xuét cac dugc chét, ta dugc hodc qué trinh bao ché céc duge
phim. Cic dung mdi nay khong loai b dugc hoan toan trong qua trinh san xuit. St
dung dung mdi thich hqp c6 thé ning cao sén lrgng hodc quyét dinh céc dic tinh nhu
dang tinh thé, d6 tinh khiét, tlnh hoa tan cua sin pham, Vi véy, d6i khi dung mdi 1 yeu
to quyet dinh trong qui trinh tong hop. V& chit lwong, chi yéu cau klem tra doi véi cdc
dung moi da dugc sir dung hay dugc sinh ra trong qua trinh san Xudt hodc tinh ché cic
dugc chit, ta dugc hodc thude thanh phim.

Trong huéng dan cua ICH, cac dung moi tdn du dugc phan nhém theo dgc tinh
cua ching. Cac dung méi nhém | 13 chét gy ung thu c6 nguy co gay hai cho ca ngum
dung va mon truong, Can tranh sir dung nhung dung moi ndy nhung néu chung duge su
dung thi can phal klem so4t chit ché dé dam bao chi c6 tap chit & mirc d¢ vi lugng
trong sén phim cudi cung, Céc dung méi nhém 2 13 chit khong gdy ung thu cho dong
vit va nong do cua chung cén duqc gidi han trong céc ché pham va nguyén liéu lam
thuoc Céc dung mdi nhém 3 ¢6 tiém ning doc hal thap va nong do c6 thé cho phép I€n
dén 0,5%. Do d6, cic dung mon nhém 3 cé thé duoge thir nghiém bang cac ky thudt
khéong dic hiéu, ching han nhu mét khi lrong khi 1dm kho.




Vi céc dung moi ton du khong c6 tac dung diéu trj, cac dung moi nay phai dugc
loal bo den mirc tdi da dé dat duqc céac ycu cau k¥ thudt cia sin pham viéc thuc hanh
tot san xuat (GMP) hoiic cic yéu cau chdt lugng khéc. Duge phim phai chta mot mirc
dung moi ton du khong duqc cao hon céc dir liéu an toan. Phai tranh dung mt s6 dung
moéi c6 ddc tinh khong thé chép nhin duqc (dung mo6i Nhom 1), trir khi lgi ich cia viée
str dung chung dugc xéc dmh chiic chiin. Mot s6 dun méi ¢6 dc tinh it nguy hiém hon
(dung m01 Nhom 2) ciing can phai dﬁng han ché, dé bao vé ngudi bénh khéi tic dung
ddc hai. T6t nhét 13 ding céc dung mdi it doc (dung mdi Nhém 3).

Trong Dugc dién Viét Nam vﬁ céc Dugce dién tham chiéu nhu USP, BP, EP déu
¢6 huéng din diéu klen phéin tich ddi v&i 3 nhém dung méi. Tuy nhién, phuong phap
phan t tich phai dugc thim dmh dé chirng minh diéu ki¢n phan tich 12 phu hgp cac yéu
cau vé do chon loc, d¢ tuyén tinh, do dung, d9 chinh xéc, dic bi¢t la gléu han phat hién
va gi6i han dinh lugng phu hop dé phét hién va dinh lugng dung moi can phan tich.

Trong mdt qul trinh phan tich cua hing Agxlent sir dung thiét bi GC nhanh (Fast
GC) cua hang véi ky thudt ti€ém mau khong gian hoi, phan tich trén hai cdt c6 do chon
loc khac nhau véi hal chuong trinh nhiét d6 da tach va xac dinh dugc 23 dung moi
nhém 2 ¢6 lugng chat phan tich tir 0,10 - 6, 00 pg trong_ thdi gian khoang 10 phat. (Hinh
4.11). Céc dung mdi duge phéan tich véi diéu kién cu thé nhu sau:

- Diéu kién sic ky: Cot G43 (Rtx - 1301 hodc Rtx - 624) va cot G16 (Rtx - Wax
hoic Stabilwax) theo USP. Khi mang He, toc do O, 85 mL/min (cot G43) va 0,99
mL/min (c6t G16). Detector: FID 250°C. Khi phu trg: toc d6 45 mL/min. Chirong trinh
nhiét do:

Cot 1: 50°C (2 min), sau d6 tang toi 80°C téc d6 20°C/min, giit 1 min, ting toi
200°C tbc d6 40°C/min, giir trong 2 min; cot 2: 35°C (2 mm) sau do tang téi 60°C toc
dd 100°C/min, giir 1 min, tang téi 200°C téc d6 40°C/min, giir trong 2 min. Tiém mau:
chia dong 20:1.

- Pidu kién tiém miu khéng gian hoi v6i b tiém méiu khong gian hoi bay
(Headspace - Trap):

Nhiét 46 budng tiém (Inj, Temp,): 220°C
Chuyén

Nhiét ¢ duong chuyén: 220°C

Nhiét 5 16 van (Valve Oven Temp,): 220°C
Tée dd nghi (Standby flow rate): 50 mL/min
Bdy

Nhiét d¢ nghi (Standby Temp); 40°C

Nhiét d quét ciia by (Trap Sweep Temp): 40°C
Preheat Mixer: On

Lam ndng trudc (Preheat)

Thai gian trdn: 2,0 min

B¢ phén tron lam nong (Preheat Mixer)
Théi gian 6n dinh: 0,5 min

Nhiét 6 miu thir: 80°C

Tée 3¢ quét (Sweep Flow Rate): 75 mL/min
Thoi gian quét (Sweep Flow Time): 5,0 min

Lam khé (Dry Purge): 10,0 min, toc d 100
mL/min ¢ 25°C

Phdn hdp phy

Nhiét dg 1am nong trwde: 245°C

Phan hap phy: 1,0 min ¢ 250°C

Nhiét d¢ bdy (Trap Bake Temp): 260°C
Thoi gian biy: 6,0 min

Tée dd bly: 450 mL/min
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Hinh 4.11. Sic ky d6 phan tich dung méi ton du nhém 2 bing GC - FID

Kiém soét dung moi ton du khong nhirng yéu cau trong kiém nghi¢m nguyen li¢u
ma con phai thyc hién d6i véi thudc thanh pharn. Cong ngh¢ bao ché hién nay véi muc
tiéu stir dung phuong phap bao cbe hién dai, két hop t6i wu hoa cong thirc dé ting cudng
sinh kha dung cling nhu tang do on dinh cuia dugc chét trong ché pham dugc lmg dung
rong rai. Mot trong s6 d6 1a thanh phan dung mo6i hiru co duge cho vao trong qua trinh
bao ché. Vi du ché pham vién nén Clopidogrel 75 mg thanh phan bao ché vién nhén
ngoai dugc chat Clopldogrel bisulfat, cac ta dugc trong d6 isopropanol dugc sir dung
vai vai tro ta dugce dmh chiém ty 1é khoang 18%. Thanh phin mang bao co 1sopropanOl
va dicloromethan chlem 1 ty 1¢ khoang 90%. Trong qua trinh bao ché, phan 16n dung mo!
bay hoi, nhung ¢ thé van con ton du dung moi trong ché phim anh huong téi stc khoe
ngum dung. Isopropanol la dung moi nhom 3 con dicloromethan theo phan loai la dung
moéi nhéom 2. Theo qui dinh, yéu cau chat lugng cua sian phim d6i véi dung moi
isopropanol va dicloromethan phai khong 16n hon 5000 ppm va 600 ppm. Tén du cac



dung moi nay trong ché pham dugc xac dinh bang GC - FID véi ché d6 tiém mau khong
gian hoi. Mau thir va chuin dugc chuin bi trong dung méi N,N - dimethylformamid
(DMF), cu thé nhur sau:

- Dung dich chuin: Cén chinh xac khoang 500 mg 1soPropanol va 60 mg
dicloromethan vao binh dinh mitc 100 ml, thém 30 ml DMF, tr§n déu va thém DMF den
vach, lic deu Pha loang chinh xéc 10 ml dung djch nay thanh 100 ml bing DMF. Lic
ky. Chuyén 10 ml dung dich ndy vao lo headspace 20 ml va day chit nip ngay.

- Dung dich thir: Nghién 20 vién va can chinh x4c mét lugng tuong duong
khoang 1 vién vao lo headspace 20 ml, thém 10 ml DMF va diy chit nidp ngay.

Tién hanh phén tich ¢ diéu kién qui dinh.

Panh gid d6 phu hop clia hé thong: Dya vao két qué tiém 13p lai 6 lan dung dich
chuan. Phép thir c6 gia tri khi dién tich pic 6 lan tiém lip cla isopropanol va
dicloromethan c6 RSD < 15,0%.

Lugng isopropanol/ dicloromethan trong mau thir tinh theo ppm:
Ar, W 10 P 10

X

X X x 1000000
Ag 100 100 100 W,

Trong do:

Ar va As la dién pic isopropanol/ dicloromethan thu duoc ciia dung dich thir va
dung dich chudn

Wrva Ws la khoi lwong mdu thir va isopropanol/ dicloromethan chudn

P la dg tinh khiét cia isopropanol/ dicloromethan chudn.

Ciing c6 thé lay chinh xac thé tich dung méi chudn thay cho thao tic cin khi
chuén bj dung dich chudn. Khi dé, khéi lugng chuén s& tinh dua vao thé tich va ty trong
cua dung mdi chuén sir dung, tuy nhién phai cha y nhiét d¢ khi thyc hi¢n.

Dung méi ton du con duge qui dinh phai kiém soat trong dd bao goi va dung cu
y té. Trong Dugc dién Viét Nam 5, phu luc 17.4 hudng din cach xac dinh ton du
ethylen dioxyd trong b diy truyén d;ch tiét khuan bang ethylen dioxyd, phy luc 17.6
cung trinh bay phuong phap xac dinh ton du ethylen oxyd trong bom tiém vé khuin
bang chit deo sir dung mot lAn tiét khuén bang ethylen dioxyd bang GC - FID. Gigi han
cho phép tén du ethylen dioxyd trong by diy truyen dich va bom tiém déu khong 16n
hon 10 ppm.

4.5. UNG DUNG SAC KY KHi TRONG PHAN TiCH HOA CHAT BAO VE
THUC VAT

C6 nhiéu loai detector cita GC c6 thé {mg dyng dé phén tich héa chat bio v¢ thyc
vat (HCBVTV), bao gom NPD, ECD, FPD, MS,... tily thugc vao cdu tric va ndng do
clia chat cn phan tich.



4.5.1. Phiin tich héa chéit bio v¢ thue vit biing cic detector thong thuong

ECD Ia detector dugc (mg dung dé phan tich HCBVTV nhém clo hiru co va cac
HCBVTV nhém lan hitu co hay ciic tong hqp ma trong phan tir c6 chira clo. Nhiéu qui
trinh dd dugce danh gid va ban hanh thanh céc qui trinh chuin, nhu AOAC 985.22 (rng
dung phan tich HCBVTV nhom lan va clo hiru co; AOAC 998.01 {rng dung dé phan
tich HCBVTV nhém clc tong hop, EPA Method 8081B tng dung dé phan tich
HCBVTV nhém clo hiru co. Ngoai ra, rat nhiéu phuong phdp GC - ECD di dugc cong
b6 dé xac dinh HCBVTV trong nhiéu ddi twgng khac nhau. O Viét Nam, téc gia Trin
Viét Hing (Luén dn tién st dugc hoc, Truong Dai hoc Dugc Ha Noi nam 2005) da xac
dinh dong thoi 18 hoat chat thudc trr siu nhém clo hiru co, phospho hitu co va
pyrethroid trong 66 méau dugc li¢u bing phuong phép sic ky khi sit dung chiét lanh
hodc chiét Soxhlet két horp phan tich bing detector ECD, MS va NPD. Phuong phép cé
giéi han phét hién thap & mirc nanogam hogc dudi nanogam. Dugc dién Viét Nam 5
trinh by phuong phap phén tich 23 HCBVTV nhom nay bang GC - ECD véi cit tach
silica nung chay (30 m x 0,32 mm) phu poly(dlmethyl)(dlphenyl) siloxan day 0,25 um,
str dung chuan ndi carbophenothion.

NPD ciing 12 mjt detector dugc st dung do cé nhiéu loai HCBVTV ¢6 N va P
trong phan ti, tiéu biéu 1a HCBVTV nhém lan hitu co. Trong Dugc dién Viét Nam 5 c6
trinh bay diéu kién phén tich 13 HCBVTV nhém nay véi cdt tach silica nung chay (30
m X 0,32 mm) phu poly(dimethyl)siloxan day 0,25 pum, s dung chuin néi
carbophenothion.

FPD ciing duoc sir dung dé phan tich HCBVTV nhém lan hiru co co chira P va S.
Céc téac gia sit dung GC - FPD cung k¥ thuét tiém mau PTV dé - phan tich 5 HCBVTV
nhém lan hiru co trong du 6 liu. Gidi han phat hién thip nhit dat duoc 1a 3 pg/kg
(Giacomo Dugo, Giuseppa Di Bella, Giovanna Loredana La Torre, Marcello Saitta.
Food Control, June 2005, 16(5), 435 - 438).

Tiéu chuan Viét Nam TCVN 8319: 2010, trinh bay phuong phap xéc dinh 21
HCBVTV nhém lan hitu co, clo hifu co va ciic tdng hop trong rau qua bang GC véi

detector ECD va detector quang ké ngon lira, kinh loc phospho (FPD/P), sir dung cgt
mao quan DB - 5 (30 m x 0,32 mm; 0,25 pm).

Vigc sir dung céc detector nhu ECD, NPD, FPD chi g dung dé phan tich mgt
nhém HCBVTV c6 tinh chat héa hoc twong tw. Khi phédn tich cic HCBVTV khic
thuong khong dap img dugc do nhay,

4.5.2. Phan tich héa chit bio v§ thye vat bing detector khéi phé

Trong phéan tich HCBVTYV, GC MS dong vai tro rét quan trong, déc bi¢t GC -
MS/MS da dép img dugc céc yéu cau vé phan tich hAm lwgng rat nho véi d6 chinh xac
cao. Khi phan tich HCBVTV bing GC - MS thuéng sir dung ngudn ion héa EIL Cac k¥
thuat GC - MS c6 thé xdc dinh dén hang trim HCBVTV trong ciing mét Iin phan tich.
Bang 4.12 tém tit mot s6 nghién ctru phan tich HCBVTV bing GC - MS.



Bang 4.12. T6m tét mot s6 nghién ciru phan tich HCBVTYV bing GC - MS

Diéu ki¢n Dic diém Ngudn/ Tai liu
phén tich
GC - MS str Phan tich 90 HCBVTV Darinka Stajnbaher Lucija Zupancic -
dung bg phan trong rau qua tuoi. Kralj. J. Chromatogr A. 2003 Oct
tich khdi tir cwe [ Xir Iy mAu theo phuong 10;1015(1 - 2):185 - 98.
phap QUEChERS
GC-MSsir Phan tich 144 HCBVTV Steven J Lehotay, André de Kok, Maurice
dung bg phin trong rau, qua. Hiemstra, Peter Van Bodegraven. J. AOAC
tich khdi by ion | Xur 1y miu theo phwong Int. Mar - Apr 2005; 88(2):595 - 614.
phap QUEChERS
GC-MS str Phan tich 234 HCBVTV Thanh Dong Nguyen, Kyung JunLee,
dung bg phan trong thao dugc. Myoung HeeLee, Gae HoLee.
tich khéi biy ion | Xur 1y miu theo phuong Microchemical Journal, 95(1), May 2010,
phép chiét phan tan rin 43 - 49.
(d - SPE)
GC - MS str Phan tich 109 HCBVTV Thanh Dong Nguyen, Byung Soo Lee, Bo
dung bo phin trén nén mau gao. Reum Lee, Dae Myung Lee, Gae - Ho Lee.
tich khéi bay ion | Xir ly mau theo phuong Rapid Commun Mass
phap QUEChERS Spectrom. 2007;21(18):3115 - 22.
GC - TOF - MS | Phéan tich 150 HCBVTV Urairat Koesukwiwat, Steven J.Lehotay,
trong rau, qua. Natchanun Leepipatpiboon. J.
Xir Iy mAu theo phuong Chromatography A, 1218(39), 28 Sep.
phap QUEChERS 2011, 7039 - 7050
GC - MS/MS Phan tich 160 HCBVTV Stanistaw Walorczyk, Dariusz
trong rugu. Drozdzynski, Bogustaw Gnusowski.
Xir Iy mau theo phuong Talanta, 85(4), 1856 - 1870
phap mixed - mode d - SPE
Sic ky hai chiéu | Phén tich 51 HCBVTV Silvina Niell' Verénica Cesio, Julia
GCxGC - TOF - | trong miu sap ong. Hepperle, Daniela Doerk, Larissa
MS Xir Iy miu theo phuong Kirsch, Diana Kolberg, Ellen
phap QUEChERS va d - SPE | Scherbaum, Michelangelo
Anastassiades, Horacio Heinzen. J Agric
Food Chem. 2014 Apr 30; 62(17):3675 - 83
GC - MS/MS Phéan tich 41 HCBVTV Mariana O. Almeida, Silvia Catarina S.
trong mat ong. Oloris, Vanessa Heloisa F. Faria, Marcia
Xir Iy mau theo phuong Cassimira M. Ribeiro, Daniel M. Cantini
phap QUEChERS and Benito Soto - Blanco. Foods, 2020 Sep
26; 9(10):1368.
GC - MS Phén tich 24 HCBVTV Tiéu chudn Vigt Nam TCVN 9333: 2012
C6 thé sir dung | trong thyc phdm c6 ngudn
thiét bj khéi phd | goc thyc vat.
loai by ion, tir | Xir Iy mau theo phuong
cuc, thoi gian ph4ap QUEChERS va d - SPE

bay




Phat huy tinh ning “tuyét voi” trong phat hi¢n bang thiét.bi khoi pho tir cyc chip
ba, by ion, thoi gian bay, cdc nha san xut khong nging cdi tién ndng cao dg phan giai
ciing nhu d¢ nhay cua thiét bj, ddng thoi cot tach chuyén dung phan tich thuoc trr sau
ciing dugc phat trién dé ting cuong s6 lugng HCBVTYV c6 thé phan tich dugc dong thgi
trong mdt lan phéan tich. Hon nita, thu vién phd véi hang trim nghin HCBVTV cho p héP
phan tich sang loc ban dau ma co thé khong cin chit chuén. H‘mh‘4. 12. t{iﬂh bay sac ky do
va cira sd thoi gian luu phan tich 258 HCBVTV (va chuén ndi) bing thiet bi GC - MS/MS
Bruker Scion TQ sir dung ¢t tach Bruker BR - Sms (30 m x 0,25 mm 1d.; 0,23 pm).
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Hinh 4.12. Séc ky d0 (a) va cira 56 thoi gian (b) phan tich 258 loai thudc tr siu

GC di dugc tng dung rong rii dé xac dinh ddng thdi nhiéu HCBVTYV, tuy nhién
c6 mot s6 loai HCBVTV khong thé phin tich dugc bing GC do GC chi ph hop dé
phan tich cac HCBVTYV khong phén cyc dén phan cyc trung binh, cic chit bay hoi ma



khong thé phan tich cac hop chit phan cue, chét khong bay hoi hay chét bi phan huy boi
nhiét do d6, mdt ty 1é cac HCBVTYV vén phai thuc hién phén tich bang HPLC.

4.6. UNG DUNG SAC KY KHi TRONG PHAN TiCH CAC CHAT GAY NGHIEN

Phan tich chét gdy nghién c6 thé & trong nguyén liéu, ché phdm hodc méu thir sinh
hoc. Chat gay nghién dugc phan loai thanh cic nhom sau:

- C4c chat ma tiy nhém opiat;
- Céc chdt ma tiy nhom can sa;

- Cic chat ma tiy nhém ATS (Chét kich thich loai amphetamin: Amphetamin
Type Stimulants);

- Cocain;

- LSD (Lysergic acid diethylamid);

- Acid y - Hydroxybutyric (GHB) va cic analog;
- DAn chét benzodiazepin; |

- Khat;

- Ndm thudc chi Psilocybe.

Céc chat c6 dic tinh gay nghién, c6 nguy co bi lam dung nghi€m trong, bi cAm va
yéu ciu quan ly rat chit ché nhu can sa va cac din xuét cia nd, cocain, heroin,
methadon, morphin,'thliéc phién. Motis6 chat thudng dugce sir'dung diéu tri, c6 nguy co
lam dung thip hon nhu codein, dihydrocodein, ephedrin dugc san xuét thanh thudc
thanh pham va chju sir quan ly theo qui dinh ddc biét cha By'Y té.

4.6.1. Phan tich cic chit gdy nghién trong mAu nguyén li¢u, ché phim

Cic chit gdy nghién (ma tily) thuong & bon dang chinh: bot; vién nén va vien
nang; thyc vat tuoi hodc khd va chat 16ng (dung dich nudc, dung dich con). GC -MS co
thé phan tich va nhan dang hiu hét cac chit ma tiy dang lwu hanh. V6i do nhay cao,
phuong phap nay dugc st dung nhiéu nhat hién nay dé xac dinh céc chat ma tiy sau khi
sang loc so by. Phuong phap GC - MS rit quan trong trong phén tich chat gdy nghi¢én
do cic chét bat hgp phdp méi tiép tuc xAm nhép thi trudng va danh sich hop chat can
phin tich c6 thé 1én dén hang trim chit. GC/MS & ché d¢ quét toan phd (TIC) véi che
d6 ion héa va cham dién tir duge 4p dung phan tich tryc tiép (khong din chat) dé sang
loc céc chat cin kiém soat. CAc chat trong mfu rdn thuong duge hoa tan trong dung moi
nhu methanol, hexan hogc toluen, con cdc mau thyc vat, mau long dugc chi€t vao dung
méi hitu co. M3u thir dugc pha lodng téi ndng d¢ thich hgp dé tranh qua tai cot GC
hoic detector MS. Viéc dinh tinh cdc thanh phan khdc nhau clia mau c6 tpé sir dung thu
vién phd thuong mai trong may, tuy nhién véin cin so sanh véi miu chuén cia chat ma
tily can phan tich. Hinh 4.13 trinh bay phd GC - MS cua heroin phén tich véi che do ion
hda va cham ion.



100

Relative abundance

S0 100 200 300

miz

Hinh 4.13. Phé GC - MS ciia heroin véi ché d¢ ion hoa va cham ion

Nhiéu qu1 trinh phaén tich bang GC - MS sang loc céc chit gay nghxen dugc phat
trién va cong bo c6 thé la qui trinh phan tich dong thoi timg nhém chit hoac mét so
nhém chit. Hang Agilent da phat trién thanh cong qui trinh phét hién 28 hop chat cua
céc nhém chét giy nghién khac nhau nhu amphetamin, opiat, benzodiazepin, can sa trén
thiét bi GC Agilent 7890 GC két nbi MS Agllent 5977B Inert Plus GC/MSD with inert
EI source. Hon hop 28 chat (Bang 4.13) c6 nong do m01 chit 5 pg/ mL va 6 chat chudn
ndi dong vi nong d6 mdi chit 2 pg/ mL dugc tach bang cot Agllent DB - 5ms Ultra
Inert (20 m x 0,18 mm x 0,18 pm). Thé tich mu tiém: 1 pL, ché do tiém chia dong 20 :
1. Nhiét do buong ti€ém 250°C. Chuong trinh nhi¢t do cot: ban dau 110°C, ting tuyen
tinh 20°C/ phut t6i 300°C, gitr 4,5 phut Khi mang: Heli, toc d6 1,5 mL/phut. Nhiét do
duong chuyen 280°C. Nhiét @0 nguon ion: 250°C. Nhiét do tir cuc: 150°C. Ché d% phd
quét vdi khoang quét m/z 40 - 500. (Hinh 4.14).
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Hinh 4.14. Sic ky d6 ion tong (TIC) ctia hon hop 28 chat gay nghlen va chuén non
(chuan ndi 1,4 - Diclorobenzen - ds nra giai cling dung méi pha mau nén khong xuét hién)



Bing 4.13. Hon hop cac chit giy nghién va thdi gian luu theo thir ty rira gidi

TT | Hop chit tr (phuit) T Hop chit tr (phit)
1 | Amphetamin 1,535 15 | Lorazepam 8,017
2 | Phentermin 1,684 16 | Diazepam 8,144
3 | Methamphetamin 1,758 17 | Hydrocodon 8,213
4 | Nicotin 2,536 18 | THC 8,276

5 | MDA 3,272 19 | Oxycodon 8,531

[ ¢ | MDMA 3,563 20 | Temazepam 8,758
7 | MDEA 3,818 21 | Flunitrazepam 8,832
8 | Meperidin 4 803 22 | Heroin 8,896
9 | Phencyclidin 5,602 23 | Nitrazepam - 9,441
10 | Methadon 6,762 24 | Clonazepam 9,748
11 | Cocaine 7,09 25 | Alprazolam 10,177
12 | Proadifen 7,556 26 |./Verapamil 11,231
13 | Oxazepam 7,678 27 | Strychnin 11,358
14 | Codein 7,948 28 | Trazadon 12,666

Tuy nhién, GC/MS c6 nhirng han ché trong dinh tinh cac chét gdy nghién do s0
lugng méanh khéi thu dugc khi ion hoa bing ché d¢ va cham dién tir han ché. Mat khac,
kho c6 thé tach dugc mot sd dong phan (diastereomers and positional isomers) va dang
mubi ciia cic chit bing GC - MS. Nhu vy, s& khong dép (ng yéu cau phai xac dinh rd
rang chét can kiém soat c6 trong tang véat ma tily. Trong truong hop nay, GC - FTIR la
mot k¥ thuat thay thé dugc lya chon cho GC - MS dé xéc dinh cac hgp chét hiru co. Té
bio do miu trong GC - FTIR dugc bd sung thém bd phan 1am mat bﬁng nito long cho
phép phan tich truc tiép chat phén tich két tinh dudi dang rén rira giai tr GC. Ky thuit
ndy vugt troi hon té bao do éng anh sing IR (IR light pipe) cia GC - FTIR thong
thuong vé& 46 nhay, ciing nhu chit lugng phd IR va cho phép so sénh tryc tiép phé thu
thip dugc véi co s& dit liéu IR hién cob.

Mbt nghién ctru dugc tai trg bdi Quy ciia B Tu phép MJ tién hanh so sanh kha
ning xac dinh ephedrin va pseudoephedrin bing GC - MS véi GC - FTIR va da chimg
minh kha nang vuot trdi ciia GC - FTIR. Hinh 4.15 va 4.16 1a sdc ky d6 va pho dd phan
tich hai chét bing GC - MS, Ké&t qua cho thdy hai chit chua tach duge va ciing khong
xéc dinh dugc timg chit dya vao cdc manh phd (m/z). Hinh 4,17 1a phd d6 phan tich hai
chét nghién ciru bing GC - FTIR, phd ctia hai hgp chat ndy cé sy khac biét trong viing
van tay hdng ngoai cho phép x4c dinh cac dong phan khdng déi quang nay.



mHEDANE AND SEUDOEPHEDNING (BASE FOMMA BOTH)
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Hinh 4.15. Sic ky d6 ion tdng cta hdn hgp ephedrin va pseudoephedrin bang GC - MS
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Hinh 4.16. Phé khdi cia ephedrin (trén) va pseudoephedrin (duéi)
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Hinh 4.17. Ph) GC - FTIR ciia ephedrin va pseudoephedrin (ch6ng ph6 ving vin tay)
Thiét bj GC: Varian 3900 véi c¢6t VF — 5 ms (30 m x 0,25 mm, 0,25 pm); khi
mang Heli, toc d6 1,1 mL/phit; chuong trinh nhiét do cot: 60°C trong 1 phut, tang
15°C/phit t6i 300°C, giir trong 3 phit; Tiém mfu 2 pl, nhigt do budng tiém 250°C.
Thiét bj IR: Spectra Analysis DiscovIR - GC, FTIR unit. DPj phén gidi 4 cm" .



Sau khi dé dinh danh dugc chat phén tich (chét gay nghlcn) bang phan tich sang
loc, thuc hién dinh luong bing GC FID hogic GC - MS. Khi tién hanh dmh lugng cén
thyc hién theo phuong phép chuin ni dé ting do chinh xéc cta phép thir. Két qua dugc
tinh dua vao dudng chuén thyc hién song song.

4.6.2. Phin tich cdc chat gy nghi¢n trong mAu thir sinh hoc

V1¢C sir dung chat giy nghlen dic biét 13 ma tay gy ra hé qua nghiém trong vé
kinh té va xa hoi trén toan thé g101 Song song v&i phén tich xac dinh tang vat thu dugce
& dang nguyén lleu va thanh pham thi cong tac phan tich doc chét véi nén mau sinh hoc
cling duoc phat trién manh mé nhim cung cdp bing chirng phap 1y va phuc vu 1am sing
(cap ciru ngd dgc) trong bénh vign.

Cac qu1 trinh dya trén sy phan tach sdc ky 1a cong cu phan tich manh mé nhét dé
xéc dinh va dinh lugng cac chat hiru co trong phan tich dgc chét théng thuong. Cing
véi HPLC, LC - MS, LC - MS/MS thi GC véi cac detector thong thudng, GC MS, GC
- MS/MS la cac ky thuat dugc lra chon dé xéc dinh chat giy nghién trong mau thir sinh
hoc. Khi sit dung phuong phép GC vdi detector thong thuong hodc GC - MS, mau thir
thuong phai dugc dan xuat hoa hoic lam gidu mAu véi lugng 16m mau (>5mL) dé dam
bio d6 nhay. Con voi bd phan tich tir cuc chép ba co thé phén tich méau truc tiép (khong
qua dan xuat) van phat hién dugc cac chit & ' dang vét, cho két qué chinh xac va dang tin
cay. Hién nay, phuong phap séic ky khi khdi phd duoc ding rat pho bién dé phan tich
ma tiy trong mau thir sinh th Trong cung mdt 14n phan tich c6 thé x4c dinh duoc rat
nhiéu chat ma tiy trong thoi gian chi 10 - 30 phat. Uu diém cia GC - MS la qué trinh
tach sic ky khong qua quan trong. M3i chit. phan. tich déc trung béi cac gia tri m/z nhét
dinh, do d6 néu GC khong tach duogc cac chét hoan toan van cé thé dinh hrong dugc
nho vai tro cua MS. Mot s nghlen cliru duoc tom tét & Béng 4. 14 cho thay phuong phap
GC - MS cb thé phan tlch duoc nhleu chat ma tiy cung luc trén nén mau thir sinh hoc.

Bang 4.14. Mot s6 nghién ctru. phan tlch chit gay nghle;n tong hop bang GC - MS

TT | Piéukién " ‘Pic'diém ; "' 'Ngudn/ Tai liu
phan tich _
1 |GC-MSsit |MA, pethidin, ketamin va Fangmin Xu, Lingyun Liu. J. Forensic
dung bo phan tramadol. Sciences Research. Vol. 4, 2019 (2). 188 -
tich khoi by |MAu thir: nuée tiéu 194.
ion Phan tich trye tiép

Mateusz Kacper Wozniak, Marek

2 |GC-MS sir :
AM, MA, phegiermin, MDA, Wiergowski, Justyna Aszyk, Pawel Kubica,

dung by phan :
MDMA va MDEA Jacek Namiesnik, Marek Biziuk. J.

tich tir cuc 20t ik it
chap ba M,a v thl{' ngac ticu, mau Pharmaceutical and Biomedical analysis.
Dan xuat héa Vol, 148, (2018), s. 58 - 64.

3 [GC-MSsit |Céc chat kich thich nhém

dung bo phan |amphetamin, cdc cathinon, cic
tich khoi tir phenethylamin va céc analog cua
cuc ketamin

M3u thir: nuée tidu, mau

Din xuét héa

Gilbert Mercieca* Sara Odoardi, Marisa
Cassar, Sabina Strano Rossi.J Pharm
Biomed Anal. 2018;149:494 - 501




S

Ivo Moreno, Mério Barroso, Ana

GC - MS sir . X T

dung bd phin Ke;mml!‘, W C,ﬁc .ch ghuysn tos Martinho, Angelines Cruz, Eugenia

tich khéi t Maﬂu nr: Ksoe l leu, U Gallardo.J Chromatogr B Analyt Technol
cuc chip ba Phén tich tryc ticp Biomed Life Sci. 2015;1004:67 - 78.
GC-MSsut |[AM, MA, MDA, MDMA, Adrienn Dobos, Hidvégi El6d, Somogyi
dung bQ phin (MDEA and Gabor PAl. J. Analytical Toxicology,
tich khoi td [ Méu thir: nudc tiéu 2012, 36, 340 - 344,

cuc Din xuit hoa

GC-MSsir |10 chat gy do glac Kerrigan Sarah, Stephanie Banuelos Laura
dung bo phin |phenethylamin (gdm dén chit cua | Perrella, and Brittany Hardy. J. Analytical

tich khoi tir
cuce

AM)
Mau thir: nude tidu
Phén tich tryc tiép

Toxicology, 2011, 35, 459 - 469.

GC-MSst |AM, MA, MDMA, MDA, Kim Jin Young, Shin Soon Ho, In Moon
dung bo phan |ketamin va norketamin Kyo, J. Forensic Science International,
tichkhditd  |Md4u thi: méng tay, chin 2010, 194, 108 - 114.

cuc Din xuét héa

GC-MSst |MDMA va MDA Han Eunyoung, Wonkyung Yang Jaesin
dung by phan |MAu thir: toc, nude tidu Lee, Yonghoon Park, Eunmi Kim, Miae
tich khoi tr Din xuit hoa Lim, Heesun Chung. J. Forensic Science
cuc International, 2005, 152, 33 - 37.

AM: Amphetamin

MA: Methamphetamin

MDA: 3,4 - methylenedioxyamphetamin
MDMA: 3,4 - methylenedioxy - N - methylamphetamin
MDEA: 3,4 - methylenedioxy - N - ethylamphetamin

Viét Nam la mjt diém nong vé ma tiy do d6 phuong phép phén tich ma tuy cling

dugc phat trién manh. Cc nha khoa hoc ¢ Vién Khoa th hinh sy - Bo Cong an, Vién
Phap y trung wong, Vién Phap y quan doi da c6 nhiéu nghién ciru vé linh wuc ndy.

Phuong phap phén tich sir dung 1a GC - FID, LC - MS/MS, dién di mao quan nhung
cha yéu la GC - MS vai dbi tuong phan tich 13 méau, nudc tiéu, mong tay, mong chan,
toc. Chat phan tich dugc chiét vao dung méi hiru co sau d6 din xuét hoa véi thuoc thu
thich hop dé ting cudng d6 nhay cua phép phan tich. Trong mot nghién clru gan day,
nhom tac gla o Vién Phap y trung uvong di xdy dung thanh cong phuong phéap GC - MS
phan tich dong thoi 9 chat kich thlch nhém amphetamm va ketamin cing 2 chat chuan
ndi dong vj trong toc va nuéc tiéu, Cac chat dugc chiét bang dung méi hiru co & pH
thich hop, sau d6 din xuat héa véi thude thir heptafluorobutyric anhydrid. Cac chat
dugc tach bing cot HP5 - MS (30 m x 250 pm; 0,25 pm); khi mang heli, téc @9 dong
1 ml/phut chuong trinh nhiét d6 cot Ban dau 80°C gitr trong 3 phut, t{mg 1én 40°C/min
dén 200°C va glu trong 1 Phut tiép tuc tdng 10°C/min dén 290°C va glu' trong 6 phut;

thé tich tiém mau 1 pl, che dg khong chia dong; nhigt d¢ buong tiém mau: 250°C. Che
do phat hién bang detector khoi phd sir dung bd phan tich khdi tir cyre voi diéu kién: Ché
d6 ion héa duong véi ngudn ion héa va cham dlc;n twr, ndng lugng ion hoa 70 eV; nhu;t
dd ngudn ion héa: 230°C; ché do chon loc ion (SIM). Hinh 4.18 la sdc ky do va
Béng 4.15 trinh bay cic manh ion dung trong dinh tinh va dinh lugng cac chit nghién



ciru. Phuong phap c6 LOD nam trong khoang 0,02 - 0,10 ng/mg (miu toc) va
0,77 - 4,29 ng/ ml (mau nudc tiéu).

Aburdanss
ABd M TIC 00ADIDOA. B\ date. rm
axoo0
38000
34000
33000
310000
X000

ronas R.704

33000

0000

1ze00 7.074

AL -] [ X L}

a.d08 7413

14000

13000

10000

000
acoo

AQOD

|
i %%J”UL
TR 2 7.0 3z.bo na : l.bu T

Hinh 4.18. Sic ky dd GC - MS cuia cac chit giy nghién va chudn ndi trén nén miu téc
(ddn chat héa vm thudc thir heptafluorobutyric anhydrid)

Bing 4.15. Manh ion m¢ va ion san phﬁm cuia cac chat nghién ciru

Chit phan tich tr . Ion me Ion sin phim
din xuit véi HFBA (phiit) (m/z) (m/z)

Amphetamin 6,42 331 240, 118,91....
Methamphetamin ' 6,90 345 254, 118,91,...
Para - Methoxy amphetamin 7,46 316 148, 168, 240,...
3,4 - methylenedioxyamphetamin 8,01 375 135, 162, 77,...
3,4 - methylenedioxy - N - methylamphetamin 8,74 389 254, 162, 210....
34- methylenedioxy - N - ethylamphetamin 8,99 403 268, 176, 135....
4 - Bromo - 2,5 - dimethoxy amphetamin 9,95 470 231, 258, 260....
Ketamin 10,37 434 370, 362, 236,...
Norketamin 9,21 420 384, 340, 314,...
———
Methamphetamin - d5 6,88 350 258, 213, 92,...
\
Ketamin - 44 10,36 438 374, 366, 183,...
\

Manh phé ion san phdm in dgm e dimg dé dinh hegng.




Nhu vily, GC - MS 1d mot ky thu@t dong vai tro ral quan trong trong phin tich céc
chat ma thy. Sy phdi hop gitra ddn xudt hoa va phén tich bang GC - MS dem lpi mit
phuong phap hoan hao de img dung phin tich cbc chéit ma tay trong miu thir sinh hgc.

Két luin

Siic ky khi da duge sir dyng dé phan tich nhiéu logi hgp chéit trong nhiéu thip ky
vi nd on dinh va dang tin cdy. Sy hru gitt va tach cbe chdt phan tich bing sic k¢ khi
duge chi phoi boi cde twong tde lién phin (i gitra che chit phan tich va pha tinh. Hai
yéu t6 chinh kiém sodt sy phan téch trong GC 1a bin chit héa hoc cita pha tinh va nhiét
d6 cdt tach. Trong thye té, vige thay ddi nhi¢t do d& dang hon so véi thay dbi cot, vi viy
nhiét 4o thuomg 14 bién ddu tién duge didu chinh khi t6i wu héa diéu kign phén tich.
Chuong trinh nhigt d¢ duge sir dung trong phén tich cée hdn hgp 6 chira cée hop chat
c6 d¢ bay hoi khac nhau, Thém vdo do, cdc pha tinh c6 bin chat khac nhau vé mit héa
hoc (khong phén cyre, phan cye trung binh va phin cyc) duge sir dyng trong ché tao céc
loai ¢t khéc nhau nhu ct nhdi va cit mao quéan vai cic k¥ thufit khac nhau nhu bao,
WCOT, ... cang ting cudng thém khd ndng va pham vi img dung cua sic ky khi. Qua
trinh tiém mAu ciing cin dugc xem xét trong GC, vi nhiéu 16i phén tich hodc hi¢u suit
kém c6 thé duge truy nguyén tir nd. Chat chuan ndi thuong dugc sir dung dé cai thién
do chinh xéc trong dinh lwgng bing GC. C4c loai detector khac nhau phi hop dé phat
hién cc chat phan tich c6 cdu tric va dic tinh héa hoc khéc nhau & cic mitc nong do
khac nhau tiy d6i tuong mau va ham lugng chit phén tich. Hon nira, dan xuat héa
nhirng chét khong bay hoi tao sin phim bay hoi c6 the phén tich duoc bang GC da m¢
rong hon nita pham vi g dung cta phwong phap. Mot Qiém cong cho sac ky khi do 1a
“phuong phap xanh” thén thién méi truong do gidm thieu vige sir dung cic dung moi
hiru co trong qui trinh phén tich. Trong khi céc phuong phdp sdc ky va phén tich méi
tiép tuc dugc phat trién, g?m nhu chic chin rang sic ky khi s& van 1a mot trong nhirmg
phuong phap chinh trong phén tach hoa hoc.

CAU HOI TU LUQNG GIA

1. Phan tich dugc déc diém, vai tro cla pha tinh, pha dong, detector trong phan tich
bang GC.

2. Tri'nh bay dugc sy can thiét va vai tro ctia chuong trinh hoa nhiét d¢ trong tach cac
chat c6 nhiét d¢ bay hoi khéc nhau bang GC.

3. Trinh bay c4c cAch tiém miu trong séc ky khi.

4, Nhimg truomg hop ndo phai din xudt hoa khi phan tich bing GC? Cho vi du cy thé.

5. Trinh bay dugc ng dung cua GC trong dinh tinh, dinh lrgng, xdc dinh tap chat
trong kiém nghiém thudc. Cho vi du cy thé,

6. Trinh bdy dugc (ng dung cia GC trong xdc djnh cdc nitrosamin trong kiém
nghiém thudc nhém sartan. Cho vi dy cu thé.

7. Trinh bay dugc (mg dung cia GC trong xdc dinh dung mdi ton du trong thube
nguyén liéu va thubc thanh pham. Cho vi dy cy thé,

8. Trinh bay dugc (g dyng cia GC trong phan tich hoa chit bao vé thyc vét bing
cac loai detector. Cho vidy cuy thé,
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