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TOM TAT

Dugc chat phong xa (DCPX) ™F-FDG c6 thé c6 dung méi Acetonitrile (ACN) trong qué trinh sdn xudt
(ham lugng ACN du < 0,41mg/mL). Muc dich cla nghién ciiu nay la xay dung va tham dinh phuong phap
phén tich ton du dung méi ACN trong DCPX "F-FDG. Thiét bi sdc ki khi GC7890B-Agilent chita dau do ion hoa
ngon IGa (FID), cot HP-INNOWAX 19091N-133, hé bom mau tu dong dugc st dung trong nghién ciu nay.
Phuong phép c6 do dac hiéu tot (thdi gian luu ca mau va ACN chudn tai 3,809 phiit). Tinh thich hgp clia hé
thong dat (do 1éch chudn tuong d6i RSD thdi gian luu 0,019% va d6 l&ch chudn tuong ddi RSD dién tich pic
4,269%). Khoang tuyén tinh xdy dung trong khodng 0,2 - 0,6mg/mL theo phuang trinh héi quy tuyén tinh:
y = 315,94871x - 1,21442 va hé s6 tuong quan r = 0,9983. Phuong phép c6 dd Iap lai (¢ 1éch chudn tuong
dai RSD dién tich pic 1,37 %). Dd chinh xac trung gian (dd l&ch chudn RSD gitia 2 kiém nghiém vién 2,62%).
Gidi han phat hién (LOD) la 0,0019mg/mL, gidi han dinh lugng (LOQ) la 0,0063mg/mL. Phuang phap nay
duoc ap dung xac dinh ham lugng ACN du trong DCPX "™F-FDG san xudt tai Trung tam Chiéu xa Ha Noi.

Tir khéa: Thdm dinh phuong phdp phén tich, "*F-FDG, GC78908, Acetonitrile.

ABSTRACT

The validation of the analytical method of residual solvent by gas chromatography (GC) provides
objective evidence that is suitable for its intended purpose. Acetonitrile residual solvent can be found in
"8F-FDG radiopharmaceuticals (less than 0.41mg/mL). This study aims to research and validate the analytical
method for the determination of residual solvents (Acetonitrile) in ™F-FDG radiopharmaceuticals. The
Agilent GC7890B Gas Chromatograph which contains a flame ionization detector (FID), HP-INNOWAX
19091N-133 column and autosampler were used in this research. Validation characteristics are based on the
Guidelines of the Ministry of Health; The specificity showed good results (retention time of sample and
standard ACN is 3.809 min). The system suitability test showed good results (RSD of retention time is
0.019% and RSD of peak area is 4.269%). The linearity was investigated at five concentration levels in a
range between 0.2 and 0.6mg/mL concentrations and obtained the linear regression equation
y = 315,94871x - 1,21442 with the correlation coefficient r = 0.998. The method has repeatability (RSD of
peak area is 1.37%). Intermediate precision (RSD between 2 analysts is 2.62%). The limit of detection (LOD)
is 0.0019mg/mL, the limit of quantification (LOQ) is 0.0063mg/mL. This method is applied to determine ACN
residual solvent in "*F-FDG radiopharmaceuticals produced at Hanoi Irradiation Center.

Keywords: Validation of analytical method, "*F-FDG, GC78908, Acetonitrile.
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1. MG PAU

Theo Thong tu sé 44/2014/TT-BYT
ngay 25 thang 11 nam 2014 ctla Bo Y
té ban hanh quy dinh vé viéc dang ki
thudc, cac co sé san xuat thudc trong
nudGc phai co Gidy chiing nhan dat tiéu
chuan “Thuc hanh tét san xuat thuéc”
(viét tit Ia GMP). Co s& sdn xuat thubc
c6 céc trach nhiém bao dam thudc dat
tiéu chuadn chat lugng, an toan, hiéu
qua [1]. P& dugc phép luu hanh trén
thi trudng, thudc can dugc kiém tra
trudc khi dua vao s dung; tat ca cac
quy trinh phan tich phai dugc thim
dinh, ké ca cac quy trinh phan tich mai
chua c6 trong dugc dién hodc nhiing
quy trinh c6 trong dugc dién nhung
c6 sy thay déi. DSi vdi cac quy trinh
phan tich trong dugc dién thi khéng
can thdm dinh nhung c6 thé kiém tra
lai tinh phu hop clia hé théng. Phuong
phap phan tich phai dugc tham dinh
khi: phuong phap do phong thi
nghiém tu xay dung mgi trudc khi dua
vao sU dung thanh thuong quy,
phuong phap nay thudng theo huéng
dan cta nha san xuét thiét bi, phuong
phap theo cac tap chi, tai liéu chuyén
nganh [2].

Nam 2021, day chuyén san xuat
Dugc chat phéong xa "®F-FDG tai Trung
tam Chiéu xa Ha Noi da dugc Bo Y t&
cap gidy ching nhan GMP va gidy
phép luu hanh vao nam 2022. DCPX
8F-FDG dugc téng hop tai Trung tam
Chiéu xa Ha Néi theo quy trinh ty
doéng héa do hang Trasis cung cap di
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theo may; sau khi téng hgp c6 thé con lugng nhd dung méi
ACN do khoéng thé loai b hoan toan trong qua trinh béc
hai hén hop déng phi. Theo tiéu chudn céc dugc dién Anh
(BP), My (USP), Chau Au [3], Nhat, Han Quéc,... dung moi
Acetonitrile ton du thuéc nhém dung méi han ché st dung
trong dugc pham phai dugc loai bd dén mdc t6i da dé dat
dugc cac yéu cau ky thuat cla san pham [4]; do d6, ham
lugng dung méi ACN trong san pham khéng dugc vuat qua
0,41mg/mL dé an toan cho ngudi st dung. Trong céc
phuang phéap phan tich ham lugng dung maéi ton du, sac ky
khi Ia phuong phap hiu ich va phé bién nhat thudng duoc
st dung do c6 d6 nhay, d6 ddc hiéu, d6 chinh xéc cao va cé
thé phan tich dugc nhiéu chat cing moét luc.

Do vay, can xay dung va thdm dinh phuong phap phan
tich ton du dung méi ACN trong san phdm DCPX ("®F-FDG)
bang sac ky khi. Theo huéng dan clia ASEAN vé tham dinh
quy trinh phan tich [5]; Hiép hdi Y hoc hat nhan Chau Au
[6], cac chi tiéu trong xac nhan lai gid tri s& dung quy trinh
phan tich tén du dung méi ACN theo bang 1 [2].

Bang 1. Cac chi tiéu xac nhan lai gia tri st dung cla phuong phap phén tich

Cach xac dinh/

STT| Chitiéu e Gidi han chap nhan
- Sac ki d6 dung dich thi cho pic ¢d thoi
. .| gian luu tueng (ng véi thdi gian luu
Sf’ sanh th,d' clia pic mau chudn Acetonitrile.
gian luu cta| .. e
1 |podichicu | miu chusn. mau |~ S3cky do mau dung moi khong co cac

pic tai thai gian luu tuong dng véi pic
Acetonitrile. Néu ¢ dap (ing pic, phai
< 1% so véi dap (ng pic cla mau
chuan Acetonitrile.

Do lech chudn tuong ddi RSD clia thoi
gian luu < 1% va do l&ch chudn tuong
doi RSD cla dién tich pic Acetonitrile

thd va mau
trang

Tinh  thich|Tiém ldp lai sic
2 |hop ctia hé|ky mau chudn 6

dudng nén

thdng lan ohai < 10%
Xac dinh  méi
3 Do tuyén|tuong quan giifa |Hé s6 tuong quan clia dudng tuyén
tinh ham lugng va|tinh (r) > 0,995
dién tich pic
4 195150 i Lap lai trén mau | D léch chudn tuong ddi RSD dién tich
21PRE thire lan pic khong duoc I6n hon 10%
Lap lai sdc ky|.. . P s
TV B Do léch chuan tuong doi RSD ham
DG chinh xdc| mau thi gita 2 o2 e
5 tunagian |kiém  nahiém lugng gitia 2 kiém nghiém vién khong
99 tem - NINEM | e 1on hon 10%
vién
i g 1 11| LOD e i i g ma
6 |, .. hiéu va do nhiéu | d6 tin hiéu I6n gdp 3 lan nhiéu dudng
hién N .
dudng nén nén,S/N=3
Gidi han dinh Xac d"‘]h t,y le.t,m LO.Q d’uq’c Chip nhlan t?,l ham IAl‘rqng ma
7 liong hiéu va do nhiéu | tai d6 tin hiéu I6n gap 10 lan nhiéu

duong nén, S/N=10
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2. NOI DUNG
2.1. Thiét bi va nguyén vat liéu trong nghién ciu
2.1.1. Thiét bi

Thiét bj sac ky khi GC7890B hang Agilent Technologies-
My, dau do FID (Flame lonization Detector), cot phan tich
HP-Innowax 19091N-133 va hé bom mau tu dong; may sinh
khi Hidro PH200 hang PEAK ap suat dau ra 37psi, mdy sinh
khi Nito NG600A hang PEAK &p suat dau ra 70psi, mdy nén
khi, phan mém diéu khién GC online ctia hang Agilent va
can phan tich hang Bel engineering c6 d6 sai s6 + 0,0003g.

2.1.2. Héa chét va dung cu

Dung dich chudn Acetonitrile (45983-5mL) s6 16
BCBV0709, do tinh khiét > 98,0% dugc cung cap bdi hang
Sigma-Alrich, mau thdr: dung dich "®F-FDG (C4H,,'®FO;, tén
IUPAC: 2-["®FIfluoro-2-deoxy-D-glucose), nuéc cat pha tiém
hang Fresenius Kabi, binh dinh mdc 100mL (Duran schott),
c6c thay tinh 50mL (Bomex), micropipet (Rainin), dau tip
phu hgp micropipet, lo day V thé tich 2mL hang Agilent.
2.2. Phuong phap nghién ctiu

2.2.1. Chudn bi mau

- T dung dich chudn Acetonitrile pha lodng nhiéu lan
bing nudc cat pha tiém thanh dung dich c6 cac nong dé
trong khoang 0,002mg/mL; 0,01mg/mL; 0,02mg/mL;
0,Tmg/mL; 0,2mg/mL; 0,3mg/mL; 0,4mg/mL; 0,5mg/mL;
0,6mg/mL.

Ky hiéu mau Néng dé (mg/mL)
Mau ACNO_002 0,002

Mau ACNO_01 0,01

Mau ACNO_02 0,02

Mau ACNO_1 0,1

Mau ACNO_2 0,2

Mau ACNO_3 0,3

Mau ACNO_4 0,4

Mau ACNO_5 0,5

Mau ACNO_6 0,6

- M&u thdr: "8F-FDG.

- Mau dung méi: nudc cat pha tiém.

2.2.2. Diéu kién sdc ky

Tat cd cac mau phan tich dugc thuc hién trén thiét bi
sac ky khi GC (GC7890B hang Agilent Technologies - My)
vGi dau do detector (FID) va hé bam mau, héa hoi tu dong.
Hé thiét bi dugc diéu khién bdi phan mém GC online do
hdng Agilent cung cdp [7]. Cot phan tich HP-Innowax
19091N-133 hang Agilent chiéu dai 30m; dudng kinh
0,25mm, film 0,25um dugc st dung trong tach sic ky phé.
Thé tich bom mau 1pL, khi Nito [am khi mang véi téc do
dong TmL/phat, nhiét do dau do FID 250°C, t6éc d6 dong
khi hydro 35mL/pht, t6c d6 dong khi 350mL/phut, téc d6
dong khi Nito (N, make-up) 30mL/phut. Ché d6 dat budng
diéu nhiét cho co6t phan tich: nhiét d6 16 35°C va gilt 6 35°C
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trong thai gian 6 phut sau d6 nang 1én 110°C trong thai
gian 3 phat. Ché dé post run ¢ 220°C thoi gian 1 phdt [8].
3. KET QUA VA THAO LUAN
3.1.Do6 dac hiéu

Trong nghién cdu nay, dung dich ACN chuin
(0,3967mg/mL), mau thit '®F-FDG, mau dung méi dugc tién
hanh s3c ky. K&t qua kiém tra cho gia tri thai gian luu theo
bang 2.

Bang 2. Két qud khao sat do ddc hiéu

Mauthi | DUMIdIhACN | o thiF-FDG | Mau dung moi
chuan

Tén mau ACNO_40000001 |VINATOMFDG00001 | MAUTRANG0000001

Thdi gian luu
, 3,809 3,809 -

(phut)

FID1 A, Front Signal (TDPPPT2021\DUONGCHUAN2019 2021-06-08 12-10-31\ACNO_40000001.D)
Norm. %

@

1 2 3 4 5 6 7 8 min

Hinh 1. Hinh dnh phd mau dung méi ACNO_40000001

FID1 A, Front Signal (TDPPPMAULE\VINATOMFDG00001.D)
Norm.

37

3:809

36

3

34

3

32

31

1 2 3 4 5 6 7 8 mi

Hinh 2. Hinh dnh phd mau dung méi VINATOMFDG00001

FID1 A, Front Signal (TDPPPT2021\DUONGCHUAN2019 2021-06-08 01-19-26MAUTRANG0000001.D)
Norm.

282
28
278

214

1 2 3 4 5 6 f 4 8 min

Hinh 3. Hinh dnh phd mau dung méi MAUTRANG0000001
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Bang 2 cho thay thdi gian luu ctia dung dich ACN chuén
tuong Uing vdi thai gian luu ctia mau thir "*F-FDG & 3,809
phut; mau dung méi khéng cé pic nén khéng anh hudéng
t6i phép thu. Do d6, do dac hiéu cla phuong phap phan
tich dat yéu cau.

3.2. Tinh thich hgp ctia hé théng

Tinh do léch chudn tuong déi RSD cla thai gian luu va
dé léch chudn tuang déi RSD cua dién tich pic theo céng
thuc:

.1
X = HZ X; (1)
sp= |2=m&im 0% @
n—1
SD
RSD(%) = ¥.100 3)

Trong d6: X: gia tri trung binh;
x;: két qua cda lan do tha i;
n:téng s6 lan do;
SD: d6 léch chuén;
RSD: d6 léch chuan tuang déi (%)

Trong nghién ctu nay, dung dich Acetonitrile chuan &
cung nong dé 0,3967mg/mL dugc do 06 lan. K&t qua phan
tich cho gid tri thai gian luu va dién tich pic tai bang 3.

Bang 3. Két qua khdo sat tinh tich hop clia hé thong

SIT Tén mau Acetonitrile
Thoi gian luu (phut) | Dién tich pic (pA*s)

1 | ACNO_40000001 3,809 111,8291
2 | ACNO_40000002 3,81 127,6410
3 | ACNO_40000003 3,808 121,4116
4 | ACNO_40000004 3,809 119,6951
5 | ACNO_40000005 3,808 119,6093
6 | ACNO_40000006 3,809 118,0739

TB 3,809 119,71

RSD (%) 0,0198 4,2691

TU bang 3 cho thdy dé léch chudn tuong ddi RSD cua
thai gian luu 13 0,0198 < 1% va do6 léch chuan tucng déi
RSD cuia dién tich pic la 4,2691% < 10%. Nhu vay tinh thich
hgp cla hé théng clia phuong phéap phan tich dat yéu cau.
3.3.P6 tuyén tinh

Do mau can phan tich c6 gigi han do tai néng dé
0,4mg/mL; do d6 trong nghién cu nay nhém nghién cdu
chuén bi day néng dé dung dich chuan Acetonitrile & cac
néng dé 0,2mg/mL; 0,3mg/mL; 0,4mg/mL; 0,5mg/mL;
0,6mg/mL.

Ti€n hanh pha mau thu dugc dung dich & cac néng dé
thuc t€ 0,19210mg/mL; 0,28371mg/mL; 0,39502mg/mL;
0,50935mg/mL; 0,56848mg/mL. Tién hanh sac ky cac mau
vlia pha (méi mau do 3 lan) thu dugc cac gia tri dé xay
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dung dudng chudn. Ta c6 khodng khdo sat dudng biéu
dién la mot phuang trinh:

y=ax+b (4)
Trong do: a: Gia tri d6 doc (slope);

b: Gia tri hé s6 chan (intercept)
va hé s6 héi quy tuong quan tuyén tinh:

r= 2001y )
JZ?=1(Xi—>‘<)2 L Gi-?
== Hé s6 tuong quan:
1607 0,9983
iy " Phuang trinh:
120
100 4 8 y=mx+bh
8- 3 m: 315,94871
e b:-1,21442
. x: ham lugng
20 o
! S E— . dién tich
0 0.2 0.4 06
Ham leyng (mg/mL)

Hiinh 4. Dudng tuyén tinh gita ndng do va dién tich pic tuong

VGi két qua hé s tuong quan thu dugc r = 0,9983
(= 0,995), d0 tuyén tinh clia phuong phap dat yéu cau.
3.4.D0 lap lai

Tién hanh sic ky 1an lugt cdc mau thd '8F-FDG (véi 06
mau thtr doc 1ap). Tinh d6 1éch chuan tuong déi RSD theo
cong thuc 3.

Két qua khao sat do 1ap lai ham lugng clla mau thu
BF-FDG dugc tinh toan dya trén dudng tuyén tinh da xay
dung. K&t qua dugc thé hién & bang 4.

Bang 4. Két qua khdo sat d0 lap lai

STT Tén mau Dién tich pic| Théigian | Ham lugng
ACN luu ACN
(pA*s) (phut) (mg/mL)
1 VINATOMFDGMINH1 2742664 3,807 0,09065
2 VINATOMFDGMINH2 27,65779 3,808 0,09138
3 VINATOMFDGMINH3 26,65734 3,807 0,08822
4 VINATOMFDGMINH4 27,32186 3,808 0,09032
5 VINATOMFDGMINH5 27,43970 3,809 0,09069
6 VINATOMFDGMINH6 26,92780 3,807 0,08907
Trung binh 27,23852 3,808 0,09006
SD 0,37 0,001 0,001
RSD (%) 1,37 0,02 1,31

Tu bdng 4 cho thay, dé léch chudn tuong d6i RSD clia
dién tich pic dat 1,37% (< 10%), d6 ldp lai ctla phuong phap
phan tich dat yéu cau.

3.5. D0 chinh xac trung gian

Tién hanh nhu quy trinh thdm dinh dé 13p lai nhung bai
2 kiém nghiém vién. Do léch chudn tuang déi RSD dugc
tinh theo cong thurc 3.

Website: https://jst-haui.vn

Bang 5. Két qud khao sat @ chinh xac trung gian

STT | Mau thi "*F-FDG Mau thit "*F-FDG
Thir nghiém vién 01 (Idy tirkét | Thit nghiém vién 02
qua do d0 lap lai)
Dién tich pic| Thoi | Ham lugng |Dién tich pic| Thei |Ham lugng
Acetonitrile | gian |Acetonitrile |Acetonitrile| gian Acetonitrile
(pA*s) | lwu | trongméu | (ppxg) | luu |trongméu
(phit)| (mg/mL) (phut) | (mg/mL)
1 | 2742664 | 3,807 | 0,09065 29,46063 | 3,809 | 0,09709
2 | 27,65779 |3,808 | 0,09138 28,04529 | 3,807 | 0,09261
3 | 26,65734 | 3,807 | 0,08822 27,25804 | 3,806 | 0,09012
4 | 2732186 |3,808 | 0,09032 26,66406 | 3,806 | 0,08824
5 | 2743970 |3,809 | 0,09069 27,36032 | 3,807 | 0,09044
6 | 2692780 | 3,807 | 0,08907 27,95400 | 3,807 | 0,09232
TB | 27,23852 | 3,808 | 0,09006 27,79039 | 3,807 | 0,09180
SD | 037227 0,001 0,001 0,96108 [0,0011| 0,0030
?;3 1,37 0,02 1,308 3,46 0,03 3,31
C hai kiém nghiém vién 6 RSD (%) = 2,62

TU béng 5 cho thdy do6 léch chudn tuong déi RSD cua
ham Iuong ACN trong mau do dugc gilra 2 kiém nghiém
vién la 2,62% < 10%, do dé phuong phap phan tich c6 do
chinh xac trung gian dat yéu cau.

3.6. Gigi han phat hién (LOD) va gigi han dinh luong
(LOQ)
Tién hanh sac ky lan lugt cadc dung dich Acetonitrile

chudn & cac néng dd (0,002mg/mL; 0,01mg/mL;
0,02mg/mL). Xac dinh gia tri S/N theo cong thuc:
H
_a 6
SIN =1 (6)

Trong dé: H: chiéu cao tin hiéu cla chat phan tich
h/2: chiéu cao nhiéu dudng nén.

LOD la néng d6 ma tai do tin hiéu 16n gap 3 lan nhiéu
dusng nén, S/N = 3.

LOQ la néng d6 ma tai d6 tin hiéu I6n gap 10 lan nhiéu
dudng nén, S/N = 10.

Chuén bi mau:

Tu dung dich Acetonitrile chuidn c6 néng d6 thuc té
0,19210mg/mL dugc chuan bi trong phan xac dinh khoang
tuyén tinh, pha lodng nhiéu lan theo nhu sau:

Thé tich pha loang (mL) 1 5 10
Binh dinh muic (mL) 100 100 | 100
Nong d6 sau pha lodng (mg/mL) | 0,002 | 0,01 | 0,02

Sau d06 tién hanh sac ky 3 lan, xac dinh S/N.

LOD la néng d6 ma tai do tin hiéu 16n gap 3 lan nhiéu
dudng nén, S/N = 3 va LOQ la ndng d6 ma tai do tin hiéu
I6n gap 10 lan nhiéu dudng nén, S/N = 10. Do vay, néng do
phat hién cla phuong phéap: 0,0019mg/mL va néng dé
dinh lugng la: 0,0063mg/mL.
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Bang 6. Két qua khao sat gidi han phat hién [10]. NSW International Laboratory Accreditation Cooperation, Australia,
STT Tén miu H h/2 SN 10Q LOD 2005. Guidelines for the selection and use of reference materials.
[11]. AOAC Official Methods of Analysis, 2016. Appendix F: guidelines for
[6] [6] (ng/mL) | (ug/ml) standard method performance requirements. AOAC International Gaithersburg,
1 LOD000001 15 5 3 MD,
2 LOD000002 17 5 34 6,3 19 [12]. Official Journal of the European Communities, 2002. Commission
3 LOD000003 20 5 4 Decision of 12 August 2002 implementing Council Directive 96/23/EC concerning

4.KET LUAN the performance of analytical methods and the interpretation of results.

Phuang phap phan tich xac dinh lugng tén du dung
moi Acetonitrile trong sdn phdm dugc chat phéng xa

'8F-FDG san xudt tai Trung tam Chiéu xa Ha Noi da dugc xay AUTHORS INFORMATION
dung va tham dinh phuong phap phan tich thanh céng. Tran Manh Thang, Le Thi Thu Hien, Mai Duc Minh, Dam Thi Tam,
Qua trinh tién hanh tham dinh phuong phap phan tich Ngo Thi Thu Thuy, Nguyen Quang Anh, Mai Van Vinh

dugc tuan tha theo cac hudng dan clia thong tu ctia BO Y té
va cac tai liéu lién quan vé phan tich danh gia ton du dung
moi  Acetonitrile trong dugc chdt phéng xa '8F-FDG.
Phuang phap phan tich cho thay c6 dé dac hiéu, tinh thich
hgp clia hé théng, d6 lap lai, d6 chinh xac trung gian, d6
tuyén tinh clla phuong phap dat yéu cau va cé su tuang
quan tuyén tinh ré rét vsi phuong trinh hoéi quy:
y =315,94871x - 1,21442 va r = 0,9983. Gidi han phat hién
(LOD) = 0,0019mg/mL, gidi han dinh lugng (LOQ) = 0,0063
mg/mL. Phuong phéap phan tich nay da thé hién sy chinh
xac cao, hoan toan dang tin cdy va dang dugc ap dung
trong thuc t€ kiém tra chat lugng dugc chat phéng xa
" F-FDG tai Trung tam Chiéu xa Ha Noi.

Hanoi Irradiation Center
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