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Abtrast: Ifosfamide, a cancer chemotherapy drug frequently detected in numerous studies worldwide, poses
potential harm to organisms and humans. However; in Vietnam, research in this area remains limited. In this study,
the UPLC-MS/MS analytical method, combined with SPE extraction, was developed and validated following
AOAC and EC 808/2021 guidelines to detect ifosfamide residues in the water environment and evaluate its
occurrence in river water samples near hospitals with oncology departments conducting cancer chemotherapy
in Can Tho City, Vietnam. The analytical procedure demonstrated high sensitivity, with a limit of quantification
of 1 ng/L, accuracy ranging from 85.1 % to 106.9 %, and precision ranging from 4.7 % to 16.4 %. Analysis of 20
river water samples collected from areas near five hospitals with oncology departments in Can Tho City revealed
the presence of ifosfamide in 55 % of the samples, with concentrations ranging from 1.0 to 3.8 ng/L. This is the
first publication documenting the presence of ifosfamide in river water in Vietnam. The study highlights the
presence of cancer chemotherapy drug pollution in the water environment, laying the groundwork for future
research on the toxicity of such pollutants and strategies for mitigating exposure to cancer chemicals in Vietnam.
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Tom tiit: Ifosfamid, mét loai thuéc héa tri ung thu dirg'c nhiéu nghién ciru trén thé gici phat hién véi tan sudt
cao trong moi truong nuoc co kha nang gay hai cho sinh vdt va con nguoi, tuy nhién ¢ Viét Nam huong nghién
ctieu nay van con han ché. Trong nghién ciru nay, phirong phdp phan tich UPLC-MS/MS két hop chiét SPE da
dwoe xdy dung va tham dinh theo huéng dan cua AOAC va EC 8()8/202] dé phat hién du" luong ifosfamid trong
méi truong nude va danh gia mire dg xudt hién ciia né trong cdc mau neée séng gan cdc bénh vién cé khoa
ung buéu thuee hién hoa tri ung thir tai thanh phé Can Tho, Viét Nam. Quy trinh phan tich dat d nhay cao véi
gi6i han dinh leong la 1 ng/L, dg diing nam trong khodng 85,1 % dén 106,9 % va dj chinh xdc dao dong tir 4,7
% dén 16,4 %. Két qua phan tich 20 mau nude song thu thdp tur cac khu vuece lan can 5 bénh vién co khoa ung
buéu tai thanh phé Can Tho cho thdy suw hién dién cua ifosfamid trong 55 % s6 mdu voi nong dj trong khodng
1,0-38 ng/L Pay la cong bé dau tién ghl nhdn sy xudt hién ciia ifosfamid trong nuéc song o Viét Nam. Nghién
CLru cho thdy co tinh trang 6 nhiém thudc hoa tri ung thu trong méi trwong nude, la tién dé cho cac nghién ciru
vé djc tinh va cdc bién phdp xit Iy sy phoi nhiém cac hod chat ung thu ¢ Viét Nam trong twong lai.

Tir khéa: thuée héa tri ung thw, ifosfamid, UPLC-MS/MS, nieéc séng.

1.MO PAU

Géanh ning ung thu toan cau gia ting di dan dén viéc
sir dung thubc hoa tri ngay céng tang, ca trén thé gioi va
tai Viét Nam. Nhimng loai thube nay thuong khong duoc
chuyen hoéa hoan toan trong co thé con ngudi va duoc bai
tiét mot phan dudi dang hoat dong vao nudc thai. Cac hé
thong xir Iy nudce thai hién tai nhin chung khong hiéu qua
trong viéc loai bo cac hop chit nay, din dén viéc chung
xuét hién trong méi trudng nude va trd thanh mdi quan
tam cuia cong dong khoa hoc thé gi¢i [1]. Nhiéu nghién
ctru da ghi nhén tac dong co hai ctia thude hoa tri ddi voi
cac sinh vat dudi nudc, nhung van chua cé nghién ctru nao
vé& 6 nhiém thudc héa tri & Viét Nam [2].

Nudc thai bénh vién 1a mot trong cac ngudn chinh gay
6 nhidém thudc hoa tri véi ndng do thude dao dong rét rong
tir 0,2 dén 266000 ng/L, trong d6 ifosfamid 1a mot trong
cac thudc xuét hién phé bién nhét, dat néng do cao toi
86200 ng/L [1, 2]. Ifosfamid la thudc hoa tri thudc nhom
cac tac nhan alkyl hoa, 1a mot trong nhiing loai thudc lau
doi nhat va duge su dung rong rai hién nay. Ifosfamid
duoc biét dén 1a c6 kha nang gy doc than kinh va gay ra
cac tac dong nghiém trong dén sirc khoe. Ifosfamid duoc
phét hién thuong xuyén trong méi trudng & nhiéu nudce
trén thé gi¢i nhung chua c6 nghién ctru nao dugc tién
hanh tai Viét Nam dé phat hién ciing nhu danh gia mirc do
6 nhi®m cua hop chét nay [1, 2].

Dé giai quyét van d& nay, nghién ciru hién tai da thiét
1ap mdt phuong phap UPLC-MS/MS c6 d6 nhay cao va
dang tin cdy dé phan tich du lugng ifosfamid trong nudc
theo hudng dan cia AOAC va EC 808/2021. Phuong phap
nay duogc ap dung dé danh gia mirc d6 6 nhiém ifosfamid
trong 20 miu nudc song duoc thu thap gan cac bénh vién

¢6 khoa ung bu6u dang tién hanh hoa tri ung thu tai thanh
pho Can Tho, Viét Nam.

2.POITUQNG VA PHUONG PHAPNGHIEN CUU

2.1. Poi twgng nghién ciru: Cac mau nudc thai duoc
léy tur cac rach, song cach bénh vién c6 khoa ung budu
thyc hién héa tri ung thu trong vong ban kinh 2 km. Mau
trang 1a mau nudc song da dugce kiém tra trén LC-MS/MS
khong c6 hop chit nghién ciru.

2.2. Thiét bi va héa chét

Chat chuén dbi chiéu ifosfamid duoc mua tir hang
Clearsynth (Mumbai, An D9). Cac dung méi dat chuan LC-
MS nhu methanol, acetonitril, axit formic 98 % vanudc LC-
MS dugc mua tir Merck (Darmstadt, Durc). Ong SPE Oasis
HLB (6 mL, 200 mg) dugc cung cap bdi Waters (Milford,
Hoa Ky). Mang nylon (0,45 pm va 0,22 um) dugc cung
cap bdi Sartorius (Goettingen, Ptrc). Céc thi nghiém phan
tich duoc thyc hién bang hé thong sac ky Acquity UPLC
H-class két hop voi dau do khoi phdé Xevo TQD MS cua
hang Waters (Milford, Hoa Ky). Viéc phén tach sic ky st
dung cot Kinetex Phenyl-Hexyl (50 % 2,1 mm, ¢& hat 2,6
pum) cua hang Phenomenex (Torrance, USA).

2.3. Phuong phap nghién ctru

2.3.1. Chudn bj cic dung dich

Dung dich chuan gbc ifosfamid dwgc pha trong
methanol & nong d6 1 g/L va dugc bao quan & -20 °C,
tranh 4nh sang. Céac dung dich chuan 1am viéc duge pha
lodng tir dung dich chuén gdc ngay trudc khi st dung.
Mau tring 13 mau nudc song di dugc kiém tra trén LC-
MS/MS khong c6 hop chit nghién ciru. Mau tring duoc
loc qua mang loc 0,45 pm va bao quan & 25 °C trong diéu
kién tranh sang.
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2.3.2. Khdo sdt diéu ki¢n sic ky va khéi phé

Phan tich sic ky duoc thuc hién voi hé thong Acquity
UPLC H-class cua hing Waters. Viéc phan tach sic ky
duogc thuc hién trén ¢t Kinetex Phenyl-Hexyl (50 x 2,1
mm, 2,6 pum) cua hang Phenomenex. Dung moéi pha dong
duogc khao sat g6m methanol, acetonitril, nudc cd va
khong c6 axit formic. Sau mdi lan tiém mau, thuc hién
rira kim bang methanol. Hé thdng sic ky dugc ghep nbi
v6i dau do khdi phd Xevo TQD ba tir cyc véi nguon ion
héa phun di¢n tr ESI. Nito dugce str dung lam khi phun
suong va khi hoa hoi, con argon dugc st dung lam khi
va cham. Pau do MS dugc van hanh & ché do giam sat
da phan tng (MRM) va chét phan tich dugc phat hién ¢
trang thai ion hoa duong (ESI+). Cac thong sé MS duoc
khao sat gdm nhiét do va toc do dong khi hoa hoi, thé
mao quan, thé cone va thé va dap. Viéc thu thap, xu ly
dix lidu séc ky dugc thuc hién béng ph?m mém MassLynx
4.2. Cac gi tri thong ké s& dugc xur 1y trén phin mém
Microsoft Excel.

2.3.3. Thu thép va xir Iy méu

20 mau nude duoc thu thap theo phwong phép 1ay mau
tai mot thoi diém & 10 dia diém gan 05 bénh vién c6 khoa
ung budu thuc hién hoéa tri ung thu trén dia ban TP. Can
Tho, gém: rach Cai Son, rach Ba B9, rach Ngdng, rach
Cai Nai, rach Cai Sau, rach Cai Da, rach Cai Khé, song
Khai Ludng Lén, séng Can Tho, song Hau vao thang 12
nam 2023. Mdi dia diém iy 02 mau. Chai thuy tinh 1 lit
duoc rira sach v6i nude cat va lam khé trude khi sit dung
dé 1ay mau. T4t ca cac mau dugc giit lanh trong thung da
& 4 °C va duoc chuyén dén phong thi nghiém trong vong
12 gio. Dua trén cac két qua nghién trude day [1, 2], cot
SPE Oasis HLB (200 mg, 6 mL) dugc lya chon cho qua
trinh xtr 1y mau. Mau sau khi dén phong thi nghiém s&
duogc loc qua mang loc 0,45 um, bao quan ¢ -20 °C tranh
sang cho dén khi phan tich trong vong 5 ngay. Thé tich
rira gidi va thé tich nap mau trén cot SPE duoc khao sat
dé dat d6 thu hoi cao nhét cho chat phan tich.

2.3.4. Thdm dinh quy trinh phén tich

Dé dam béo tinh dic hiéu ciia phuwong phap, mdi chat
phén tich phai dap tng s6 diém xac nhan theo yéu ciu
ctia EC, trong d6 mdi chat s& gdm 1 ion phén tu, 1 ion
phan manh dinh tinh va 1 ion phan manh dinh luong.
Phé MS full scan ciia mau thir phai thu dugc tin hiéu
cua ion phan tir va cac ion phan manh. Ti 1€ ion dinh tinh
trén ion dinh lugng ctia mau thir phai twong Gmg voi ti 1&
ion trén mau chuan. Mau trang thém chuan phai cho tin
hiéu chit phan tich tai thoi gian luu tring voi thoi gian
I trén mau chudn. Mau tring thém chuén 14n 2 ¢6 dién
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tich dinh va tin hi¢u chat phan tich ting 1én so véi miu
trang thém chuan ban dau.

Khoang tuyén tinh dugc xdy dung véi 7 diém ndng
d6 bang cach thém chuin vao miu tring trong khoang
ndng do tir 1 ng/L dén 15 ng/L. Tién hanh xtr Iy mau trén
cot SPE theo quy trinh da xdy dung va phan tich trén
hé théng UPLC-MS/MS. Gia trj tim lai cua cac diém
nong do phai ndm trong khoang 85-115% va gia tri hé
s6 tuong quan hdi quy phai trén 0,99. Do dung va do
chinh x4c duge thuc hién trén cdc mau chuin thém vao
mau trang & 4 mirc ndng do 1 ng/L, 2 ng/L, 3 ng/L va
15 ng/L. Mbi n5ng d6 thuc hién 6 mau, phan tich lap
lai trong 3 ngay. Gioi han dinh lugng (LOQ) dugc xac
dinh 13 diém cubi ciia duong chuan. Gi6i han phét hién
(LOD) dugc tinh toan dya trén ty 1¢ tin hiéu trén nhiéu
16n hon ba (S/N > 3) va dwoc x4c dinh bang phin mém
Masslynx cua thiét bi. Mau tring duoc tiém vao sau mau
c6 ndng do cao 500 ng/L dé kiém tra lwong mau ton du.
Anh hudng nén mau duoc kiém tra bang cach so sanh hé
5O goc cua duong chuan pha trong dung moi va duong
chuén pha trong miu tring.

3. KET QUA VA BAN LUAN
3.1. Piéu kién sic ky va khéi phd

Tiém dung dich chudn ifosfamid nong do 200 pg/L
vao hé thong khéi phd voi ché do infusion. Khao sat cac
thong s6 nhiét o khi héa hoi, toc d6 dong khi héa hoi, thé
mao quan, thé cone va thé va dap dé thu duoc cac ion phan
manh dac trung co tin hiéu cao va on dinh. Két qua cac
thong s6 khéi phé dugc lwa chon 1a ché do ion hoa duong
(ESI+), thé mao quan 4,0 kV, nhiét d6 khi hoa hoi 500°C,
tdc d6 dong khi hoa hoi 1000 L/h, thé cone 13 35 V cho ion
ban ddu (m/z 260,93), thé va dap 1a 26 V cho phan manh
dinh lugng (m/z 91,89) va 22 V cho phan manh dinh tinh
(m/z 153,85).

Két qua khao sat diéu kién sic ky cho thay ché do
chay gradient cho két qua sic ky 6n dinh va lap lai
hon so v&i ché d6 chay diang dong. Hon hop pha dong
methanol-nudc cho tin hiéu chét phan tich t6t hon so
v6i hdn hop acetonitril-nudce. Khi str dung methanol két
hop nudc cd mét acid formic, dinh séc ky it bi kéo duoi
va cho tin hiéu 6n dinh hon so v&i hdn hop methanol-
nuéc. Vé dung méi pha mau, hdn hop methanol-nude
cho tin hiéu chat phan tich cao hon khi pha miu trong
dung moéi methanol hoac nudc don thuan. Nhu vay, sau
qua trinh khao sat diéu kién sic ky dwoc lira chon gom
cot Kinetex Phenyl — Hexyl (50 x 2,1 mm, kich thudc
hat 2,6 um), dung moi pha mau methanol - nuée (1:1),
thé tich tiém méu 10 pL, tbc d6 dong pha dong 0,4 mL/
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phut, nhiét 6 cot 25 °C. Pha dong gdm methanol (A)
va nudc co 0,1% acid formic (B). Chuong trinh pha
dong bat dau vai ti 16 20 % A — 80 % B, sau do gradient
tuyén tinh 1én 100 % A trong vong 2 phut, giit nguyén
ti 18 nay trong vong 3 phut, sau d6 quay lai diéu kién
20 % A — 80 % B va cén bang trong vong 3 phit trudc
khi tiém miii moi.

m/z91.89

i (a) \ (b)

\ m/z153.85

s, 0

20 ! dh Bh ' Eh ' 100 ' 12‘] ' 14‘[I Wéﬂ Wéﬂ
Optimized Daughter Spectrum (at Collision Energy 26V)

“rE 7
ion (m/z 260.93 -> 91.89)

Collision Energy C

Hinh 1. Néing hrong va ddp ti wu cho phdn manh m/z
91,89 (a) va phé phdn méanh & 26 V (b)

3.2. Quy trinh xir Iy miu

Két qua khao sat thé tich dung moi rira giai cho thiy
can ti thiéu 6 mL methanol dé thu hoi i da lugng chit
phan tich trong cot SPE Oasis HLB (200 mg, 6 mL). Két
quéa khao st thé tich nap miu cho thiy do thu hoi cia
ifosfamid dat 98 % véi thé tich mau 200 mL va do thu hoi
giam khi thé tich mau tang 1én. Sau qua trinh khao sat, quy
trinh xtr Iy mau dugc thyc hién nhu sau: Cot SPE Oasis
HLB (200 mg, 6 mL) dugc hoat hoa véi 3 mL methanol,
sau d6 can bang lai v6i 3 mL nuéc. Tién hanh nap 200
mL mau 1én cot SPE véi toe do 10 mL/phut dudi sy hd
trg ctia bom hut chan khong. Rua lai ¢t SPE bé‘lng 3mL

nude sau khi nap mau. Tién hanh rat kho cot trong 15 phut
& 4p suat 15 mmHg. Sau d6 tién hanh rira giai chat phan
tich véi 6 mL methanol. Dich rira giai dugc lam kho nhe
nhang dudi dong khi nito va dugc hoan nguyén lai trong
1 mL hdn hop methanol — nuédc (1:1, v/v). Mau duge loc
qua mang loc 0,22 um trude khi dugce phan tich trén hé
thong UPLC-MS/MS.

Nhu vay, dé xac dinh ham lugng ifosfamid trong
méu, duong chuan ifosfamid dugc xdy dung bang cach
pha dung dich chuén trong miu tring & 7 mic ndng do
khac nhau gdm 1 ng/L, 2 ng/L, 3 ng/L 6 ng/L, 8 ng/L, 10
ng/L, 15 ng/L. Tién hanh xtr Iy mau theo quy trinh SPE
da xay dung rdi phén tich cac mau theo didu kién sic ky
va khéi phd da lya chon ¢ muc 3.1. Nong do ifosfamid
trong mau thir duge xac dinh theo phwong trinh dudng
chuin di xay dung thong qua phan mém Masslynx cua
thiét bi.

3.3. Tham dinh quy trinh phan tich

Két qua phén tich tinh didc hiéu cho thiy mau tring
khong c6 tin hiéu chat phan tich, mau tring thém chuan co
tin hidu chat phan tich tai thoi gian luu tuong dwong voéi
thoi gian luu trén mau chuan, mau trang thém chuén lan
2 ¢6 dién tich dinh va tin hiéu cac chit ting 1én 5 rét so
v6i miu tring thém chuén, dap tng yéu cau cua AOAC.
Két qua phé MS mau thir van thu duoc phan manh ban
dau va cac phan manh con ctia chit phén tich, dat yéu cau
vé sb diém xac nhan. Muc do sai khéc ty 1¢ ion cua giira
mau thir va mau chuan 1a 2,75 % dat yéu cau theo huéng
dan ctia EC 808/2021. Nhur vay quy trinh phan tich dat
tinh dac hiéu.

Mau chuan F1| Them sau_L2 F1
100 260.93 > 91.89 (IF 1) 100 2.04 260.93 > 91.89 (IF 1)
] 2.00e5 28311 2.00e5
Area Area
e 3
7 (b) (d)
07‘ T T “‘\H“\Time 0 ISR AR T Time
4.00  5.00 1.00 200 3.00 4.00 5.00
DM trang F1| Them sau_L1 F1
. 260.93 > 91.89 (IF 1) 260.93 > 91.89 (IF 1)
1007 200e5 100 2.00e5
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J 17522
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0 = Time T ISR T T T Time
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Hinh 2. Sic ky d6 d@é dic hiéu voi cde mau trang (a), mau chudn (b), mau trang thém chudn (c),

mau trang thém

chuan lan 2 (d)
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chuan déu c6 khoang chénh léch so vai 1y thuyét nho hon
15 %. Két qua thyc nghiém cho thiy d6 ding nim trong
khoang 85,1 % dén 106,9 % va do chinh xac dao dong
tir 4,7 % dén 16,4 %, dap (mg yéu cau ddi cia AOAC va
EC 808/2021 d6i v6i mau c6 ndng d6 dudi pg/L. Két qua
khao sat d§ ding va do chinh xac duogc trinh bay trong
bang 1. Gia tri LOQ 1a diém cubi cta duong chuan tuong
{mg ndng do 1 ng/L con gié tri 1a LOD xac dinh dugc trén
thyc nghiém 1 0,8 ng/L (Hinh 4b). Két qua khao sat luvong
mau ton du cho thiy mu tring khong c6 tin hiéu ctia chat
phén tich khi dugc tiém vao sau mau c6 nong d6 cao nén
quy trinh phan tich dat vé luong mau ton du. Pudng chuan

"‘-""m ? ?
[ " / Y'Y + S0 2 Tap 22 Nam 2024
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Hinh 3. Cic phan manh ciia ifosfamid trén pho MS full
scan

Két qua khao sat anh huong nén mau cho thiy chét bi
{rc ché tin hiéu nhe trong mau tring khoang 3,5 %. Diéu
nay phu hop vdi cac cong bd trudc day vé ifosfamid [3].
Két qua thuc nghiém cho thiy c6 méi lién quan tuyén
tinh giita ndng d6 chat phan tich vai dién tich dinh trong
khoang ndng do tir 1 ng/L dén 15 ng/L, vé6i hé sb twong
quan (r) va hé s6 xac dinh (1%) déu 16n hon 0,99 (Hinh
4a). Gia tri tim lai cua cac diém néng do tinh theo duong

trong nghién ctru nay dugc xdy dung trén nén mau thuc &
mttc ndng d ng/L, thip hon nhiéu so véi cac nghién ciru
trude day & mic ng/mL [4]. Nong d6 ng/L trong nghién
ctru phit hop v6i ndng do cac thude hoa tri da duoc phat
hién trong méi truong thyc té [1, 2]. Gii han phat hién va
gi6i han dinh lugng ciia phuong phép c6 phan thip hon so
voi cac cong bd trude chimg to phuong phap dat do nhay
cao [4]. Lugng mau ton du trong nghién ctru da dugc kiém
tra va dap mg yéu cau trong khi cac bao céo trude ddy vé
phan tich thudc héa tri ung thu trong nudce thai khong dé
cap dén chi tiéu nay.

Bing 1. Két qua khdo sat dp ding va dé chinh xdc cua ifosfamid

Correlation coefficient: r = 0.996494, r"2 = 0.993000
Calibration curve: 97.3042 * x + -22.366
Response type: External Std, Area

Curve type: Linear, Origin: Exclude, Weighting: 1/x*2, Axis trans: None

14004

N

1200

1000-

Tl

Response
5 g
5 8 8

»
5 8 8 8 8
RS A A AR A

S
~
o
o
o
~
o
=3
o
I
o
o
)

Néng 49 Ngay 1 (%) Ngay 2 (%) Ngay 3 (%) Ca 3 ngay (%)
- TB RSD TB RSD TB RSD TB RSD
1 ng/L 104,7 7,7 105.6 10,2 106,9 11,7 105,7 9.4
2 ng/L 97,3 8,9 93,5 12,8 105,6 11,5 98,8 11,8
3ng/L 86,3 12,7 106,0 74 86,7 16,4 93,0 15,3
15 ng/L 85,1 47 87,0 11,9 90,8 4,0 87.6 7,7
Compound name: IF @ | ) s

Hinh 4. Puong hoi quy tuyén tinh ciia ifosfamid (a) va sdc ky do tai LOD (b)

3.4. Két qua phén tich cic miu nuwée song

Két qua phan tich 20 mau nudc song cho thdy co 11
mau xac dinh dugc néng d6 cta ifosfamid, chiém ti 1&
55 %. Séc ky do cac phan manh dinh tinh va dinh lugng
ciia mot s6 mau nudce thue duge thé hién trong Hinh 5.
Nong d6 ifosfamid trong cic miu dao dong tir 1,0 ng/L
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dén 3,8 ng/L (theo Bang 2). Két qua nay kha cao so véi
cac nuoc khac khi mace do ifosfamid trong nudc mat la
khong phat hién dugc nhu ¢ Canada [5], Phap [6], Nhat
[7] hodc dudi 0,4 ng/L nhu & Vuong qubc Anh [8] va dudi
1,3 ng/L nhu & Tay Ban Nha [9]. Biéu nay canh bao nguy
co 6 nhiém dang lo ngai thudc héa tri & Viét Nam. Véi tac
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dong gay doc trén nguoi va dong vat thay sinh, viéc xuat
hi¢n ifosfamid trong nudc can dugc quan tdm va co cac

Bing 2. Két qud phan tich diw lwong ifosfamid trén cdc mau nwde song

nghién ctru sau hon lién quan dén tinh hinh xuat hién, giai
phap xtr Iy va cac van dé vé doc tinh.

Miu ng/L MAiu ng/L Miu ng/L MAiu ng/L Miu ng/L
MOl 3,2 MO5 - M09 - M13 - M17 -
MO02 2,5 MO6 - M10 1,0 M14 - M18 -
MO3 1,2 MO7 1,9 M1l - M15 3,8 M19 2,1
MoO04 1,3 MOS8 3,5 M12 - Ml6 3,2 M20 1,8
Ghi chu: “-": khong phat hién
IF F1:MRM of 25 channels, ES+ IF F1:MRM of 25 channels ES+ IF F1:MRM of 25 channels, ES+
2.06 260.93 > 91.89 2.06 260.93 > 91.89 2.04 260.93 > 91.89
100= 698 1.754e+003 100 419 1.977e+003 100— 413 1.590e+003
%’: 150 || 241 /n% 1-75A 207 %= 2,56 5.03
O P A T T min anan sty naindnanns naans canns nanan snasaliuilly 0= . min

F1:MRM of 25 channels,ES+
260.93 > 153.85

100_; 8.912e+002

F1:MRM of 25 channels,ES+
260.93 > 153.85
6.262e+002

100 2.45
4.14 6.016.24

™ min

TP T T
4.00 6.00

T
F1:MRM of 25 channels ES+

260.93 > 153.85
2.670e+002

A1 512608 692

min

2.00

4.00 6.00

M3u M08

M3u M15

Mau M16

Hinh 5. Sic ky do phan manh dinh tinh (dwci) va phdan manh dinh leong (trén) ciia mau thwe M08, M15 va M16

4. KET LUAN

Quy trinh phan tich du lwong thudc hoa tri ung thu
ifosfamid trong nudc song bang phuong phap UPLC-
MS/MS da dugc xay dung va thAm dinh dat yéu cau theo
huéng dan ciia AOAC va EC 808/2021. Quy tinh phan
tich dwoc thyc hién trén hé thdng UPLC Acquity H-class
v6i cdt Kinetex Phenyl-Hexyl (2,6 um; 50 x 2,1 mm,) va
dung mdi pha dong 1a hdn hop methanol — nuée ¢6 0,1 %
acid formic. Qua trinh xtr Iy mau duoc thyc hién trén cot
SPE Oasis HLB (200 mg, 6 mL). Quy trinh phan tich c6
tinh chon loc, d§ nhay cao véi LOQ 1 ng/L, ¢6 d6 ding
va do chinh xéc dat yéu cau, dugc ap dung dé xac dinh du
luong ifosfamid c6 trong 20 mau nude song gan cac bénh
vién c6 khoa ung budu thyc hién hoa tri tai thanh phd Can
Tho, Viét Nam. Két qua nghién ctru cho thdy co su xut
hién cua ifosfamid trong 11/20 mau tht, chiém ti 1€ 55 %,
v6i ndng do cao hon cong bd & cac nude khac. Két qua
nghién ctru dua ra canh bao vé nguy co 6 nhiém thudc hoa
tri trong moi truong nudc ¢ Viét Nam.
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