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Tém tit: Duoc chit phong xa (DCPX) ¥F-FDG dung trong chin doan hinh anh
bang ky thuat PET, PET/CT. Theo tiéu chuan cia dugc dién Anh (BP), Mi
(USP), Chau Au (Ph.Eur), ham luong dung méi Acetonitrile (ACN) du trong
DCPX "8F-FDG khéng vuot qua 0,41 mg/mL. Dé dam bao két qua phan tich c6
d6 chinh xac cao, thiét bi sic ky khi can dugc kiém tra do lap lai trudce khi tién
hanh xay dyng duong chuan va do miu. Thiét bi sic ky khi Agilent GC7890B
chtra ddu do ion hoa ngon lira (FID), c6t HP-INNOWax (19091N-133), hé bom
mau ty dong duoc st dung trong nghién ctru nay; xac dinh do lip lai (n=10) cla
hé thiét bi GC vo6i cung mdt dung dich ACN cho Kkét qua RSD cua thoi gian luu
1a 0,0345%; cua chiéu cao 1a 1,3784%; cua do rong 1a 1,283% va cua dién tich l1a
1,1376% (RSD < 3,7% d6 lap lai dat yéu cau); Duong chuin trong dai nong do
0,1, 0,2; 0,3; 0,4; 0,5; 0,6 (mg/mL) c6 phuong trinh h01 quy tuyén tinh 1a y =
433,280238.x — 12,431278 va c6 hé sb twong quan tuyén tinh R = 0,99813.

Tw khéa: ’F-FDG, Agilent GC7890B, Acetonitrile, duoc chat phong xa
I.MO PAU

Sac ky 1a ki thuét phan tich dua trén su khac biét trong phan bd cua chét giita pha
dong va pha tinh dé tach cac thanh phan trong hdn hop.Sac ky c6 tir nim 1903 trong cong
trinh ctia nha khoa hoc ngudi Nga, Mikhail Semenovich Tswett, nguoi di tach céc sic to
thuc vét théng qua sic ky cot long. Archer John Porter Martin dd nghién ctru phét trién
sic ky 1ong (1941) va sic ky gidy (1944) duoc ghi nhan 13 nén tang cua sic ky khi. Nam
1952 Archer John Porter Martin va Richard Laurence Millington Synge duoc trao giai
Nobel Hoa hoc cho phat minh cua ho vé sic ky phan bé. Ki thuat sic ky phat trién nhanh
chong trong sudt thé ki 20 [1]. Cac nha nghién ctru nhén thy nguyén tac nén tang cua sac
ky Tsvet c6 thé duoc ap dung theo nhiéu cach khac nhau, tir 46 xuit hién nhiéu loai sic
ky khac nhau. Dong thoi, ki thuat thuc hién sic ky ciing tién b lién tuc, cho phép phan
tich cac phan tir twong ty nhau. Sy phd bién cua sic ky khi nhanh chong tang 1én sau sy
phat trién ctia may do ion hoa ngon lira. Sic ky khi (GC) 1a mét loai sac ky pho bién dugc
st dung trong k¥ thuat phan tich hoa hoc dé tach va phan tich cac hop chét bay hoi ma
khong bi phan huy. K¥ thuét nay dya vao sy khac nhau cua céc phan vung dugc tao ra khi
két hop gitra pha dong va pha tinh, tir d6 cac thanh phén c6 nhiét do so6i, do phan cuc, tinh
chat hap phu khac nhau s& dugc tach hidu qua tiry thudc hang s6 phan bd ciia chét.

Dung méi Acetonitrile thudc nhom dung méi han ché sir dung trong dugc phdm
phai duoc loai bo dén muc t6i da dé dat dugc cac yéu cau ky thuat cia san pham [2].
Néu ham luong ACN trong ché pham thudc qua cao s& gy cac tac dung co hai cho
ngudi dung: gy nhirc dau, budn nén, nén, dau bung, ti€u chay, 61 mua; kho tho, nang
nguc, thd ndng, cham va khong déu; rdi loan nhip tim, hé tuan hoan, huyet ap, mach
cham, nhiét d¢ giam; 1én con dong kinh; bat tinh, hon mé hodc c6 thé c¢6 tan so tiét niéu,
protein niéu. Vi vy, theo tiéu chuin cta duoc dién Anh (BP), My (USP), chau Au
(Ph.EU)....ham luong dung moéi ACN du phai khong vuot qua 0,41mg/mL dé an toan
cho nguoi su dung.

DCPX '®*F-FDG sau khi tong hop van con lugng nho dung méi ACN do khong thé
loai bo hoan toan trong qua trinh téng hop vi vy dung méi du ACN can duoc phan tich,
kiém tra trén thiét bi sic ky khi GC hiang Agilent Technologies - My tai trung tim Chiéu
xa Ha Noi nham dam bao chét luong theo ti€u chuan Duoc dién.

1. NOI DUNG


https://vi.wikipedia.org/wiki/Th%E1%BA%BF_k%E1%BB%B7_20

IL.1. Thiét bi va nguyén vit li¢u trong nghién ctru
a. Thiét bi:

Thiét bi sic ky khi GC7890B hang Agilent Technologies-M§, dau do FID (Flame
lonization Detector), cot phan tich HP- Innowax 19091N-133 va hé bom mau tu
dong;may sinh khi Hidro PH200 hing PEAK ap sudt dau ra 37 psi, may sinh khi Nito
NG600A hing PEAK ap suét dau ra 70 psi, may nén khi, may tinh da cai dit phan mém
GC online ctia hang Agilent va can phan tich hang Bel engineering.

b. Héa chit va dung cu:

Dung dich chudn Acetonitrile (45983-5mL) d6 tinh khiét > 98,0% duoc cung cip
b6i hing Sigma-Alrich, nudc siéu tinh khiét, nude cat pha tiém hing Fresenius Kabi, binh
dinh mirc 100 mL (Duran schott), cdc thay tinh 50 mL (Bomex), micropipet (Riann), dau
tip phu hop micropipet, lo day V thé tich 2 mL hing Agilent.

I1.2. Phwong phap nghién ctru
a. Chuén bi miu

Tir dung dich chuan Acetonitrile (ACN) pha lodng nhiéu 1in bang nuéc cat pha
tiém thanh dung dich c6 cac néng d6 0,1; 0,2; 0,3; 0,4; 0,5; 0,6 mg/mL.
b. Thiét 1ap phwong phap phan tich

Tat ca cac mau duoc phan tich bai hé bom mau, hoa hoi ty dong trén thiét bi sic
ky khi GC7890B va dau do detector FID. H¢ thiét bi duoc diéu khién boi phan mém GC
online do hing Agilent cung cip[3]. Cot phan tich HP-Innowax hing Agilent chiéu dai 30
m; duong kinh 0,25 mm, film 0,25 pm dugc st dung trong tach sdc ky phé. Thé tich bom
mau 1 pL, khi Nito 1am khi mang véi tc do dong 3 mL/phit, nhiét 46 budng hoa hoi
180°C, nhiét @6 detector 250°C, téc d6 dong khi hydro 35 mL/phut, tbc do dong khi 350
mL/phut, téc do dong khi Nito (N2 make-up) 30 mL/phit. Ché do dat budng diéu nhiét
cho ¢t phan tich: nhiét do dau 10 35°C va gitt & 35°C trong thoi gian 6 phut sau d6 nang
1én 110°C trong thoi gian 3 phut. Ché d6 post run & 220°C thoi gian 1 phut[6].
c. Panh gia két qua:
* Pg lap lai:

Tién hanh phan tich lap lai 10 1an (it nhét 6 l4n) trén cing mdt miu. Mau phéan
tich duoc ding 1a dung moi ACN chuan[4].

Tién hanh & noéng d6 khac nhau (trung binh, thip, cao) trong khoang lam viéc,
mbi ndéng do lam 13p lai 10 1an (it nhat 6 lan). Tinh d6 1éch chuan SD va d6 1éch chuan
tuong d6i RSD theo cong thirc:

% = XX (1)
n
_ (2)
X; — X)?
< /z< (— %)
n—1
SD
RSD = — ®)
x
Trong do:
X gl tri trung binh;
dXi t(:)ng ca}c ‘gié tri do duoc;
n :tong so lan do;

SD  :do léch chuan;
RSD : d6 léch chuan tuong ddi (%).



RSD cua thoi gian luu, dién tich hoac chiéu cao peak véi 10 lan lap lai (hoac it
nhét 6 1an lap lai) cua cung mot dung dich ACN & néng d6 0,4 mg/mL. Thiét bi sic ky
khi phan tich cac mau do cta cung mot dung dich can ¢6 do léch chuin tuong ddi RSD <
3,7 % thi hé thiét bi c6 d6 1ap lai dat yéu cau[5].

* Xay dung dwong chuén: i

Trong phan tich ham lugng dung méi ACN, xay dung duong chuan trum 1én vung
nong do trong mau, khong nhét thiét phai 1ap dudng chudn toan bd khoang tuyén tinh.
Nong do trong mau khong duge vuot ra ngoai gidi han cao nhét va thap nhét ciia duong
chudn va t6t nhat phai nim ¢ ving giita duong chuan[4].

Chuén bi diy nong d6 chuan dung dich ACN (tbi thiéu 6 ndng do va can dam bao
ndng d6 chuan chinh x4c). Xac dinh cac gia tri do duoc y (dién tich peak) theo nong do x
(lap lai 2 1an 14y gia tri trung binh). Néu sy phu thudc tuyén tinh, ta c6 khoang khao sat
duong biéu dién 1a mot phuong trinh:

y=ax+b (4)

Trong do: a: gié tridd dbe (slope);

b: gia tri hé sb chan (intercept)
va hé s6 hdi quy twong quan tuyén tinh:

_ Y —-X)(yi—-Y) (5)
VE@ - X)2E(i - 1)

Mot dudng chuan dat yéu cau 1a hé sb twong quan hdi quy (Coefficient of
correlation) phai dat theo yéu cau sau: 0,995 <R < 1 ¢ tuong quan tuyén tinh 13 rét.

I11. Két qua va thao luin
IIL.1. P lip lai ciia dung dich chuin ACN néng d9 0,6642 mg/mL

Trong nghién ctru nay, dung dich chuan ACN co nong d6 0,6642 mg/mL duoc do
1ap 06 lan. Két qua xac dinh gia tri thoi gian luu, chiéu cao pho, d rong phé va dién tich
pho trinh bay trong bang 1:

Bang 1: Két qua 06 miu kiém tra d6 lip lai cia ACN ndng dd 0,6642 mg/mL

STT | Tén miu | Thoigian lwu | Chiéucao | Pdrong | Dién tich
(phiit) (rA) (phiit) (PA™s)

1 ACNO1 3,812 72,8 0,0547 | 271,29352
2 ACNO02 3,815 71,0 0,0578 | 278,84155
3 ACNO3 3,815 71,1 0,0567 | 277,05780
4 ACNO4 3,814 74,3 0,0553 | 280,92172
5 ACNOS 3,813 74,5 0,0553 | 281,57950
6 ACNO6 3,814 74,8 0,0555 | 283,80380
X 3,8138 73,0833 0,0559 | 278,91630

SD 0,0012 1,7198 0,0011 4,3947

RSD (%) 0,0307 2,3532 2,0510 1,5756




Tir bang trén va tinh toan theo (1), (2), (3) cho thay gia tri RSD cua thoi gian luu;
chiéu cao; d6 rong va dién tich 1an luot 13 0,0307%; 2,3532%; 2,0510% va 1,5756%. Tét
ca cac gia tri déu < 3,7% do d6 phuong phap xac dinh ACN bang hé thiét bi GC c6 do lap
lai tai néng d6 0,6642 mg/mL dat yéu cau.

FID1 A Front Signal (202008 0NACETON ITRILEQDZ.D )
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Hinh 1: Phé sic khi GC ciia midu ACNO2 ¢ nong dé 0,6642 mg/mL
IIL.2. P lip lai clia dung dich chuin ACN ndng d$ 0,4428mg/mL

_ Trong nghién ctru nay, dung dich chuén ACN co nf”mg d6 0,4428mg/mL duoc do
10 lan. Két qua xac dinh gia tri thoi gian luu, chi€u cao phd, do rdng pho va dién tich phd
trinh bay trong bang 2:

Bang 2: Két qua 10 miu kiém tra d6 lip lai cia ACN ndng dd 0,4428 mg/mL

STT | Tén mAu | Thoigian lwu | Chiéucao | Pdrong | Dién tich
(phiit) (PA) (phit) (PA™s)

1 ACNO7 3,818 46,8 0,0569 180,2728
2 ACNOS 3,814 46,9 0,0553 177,3293
3 ACNO09 3,815 46,6 0,0561 179,4954
4 ACNI10 3,816 47,2 0,0566 180,5326
5 ACNI11 3,816 46,4 0,0556 176,3623
6 ACNI2 3,815 46,4 0,0556 177,6549
7 ACNI13 3,815 46,9 0,0559 179,7804
8 ACN14 3,815 47,1 0,0561 181,2258
9 ACNI15 3,813 47,5 0,0558 181,5922
10 ACNI16 3,815 48,6 0,0543 182,8134
X 3,8152 47,04 0,0558 179,7059

SD 0,0013 0,6484 0,0007 2,0443

RSD (%) 0,0345 1,3784 1,2830 1,1376




Tir bang trén va tinh toan theo (1), (2), (3) cho thay gia tri RSD cua thoi gian luu;
chiéu cao; d¢ rong va dién tich lan luot 1a 0,0345%; 1,3784%; 1,2830% va 1,1376%. Tét
ca cac gia tri déu < 3,7% do do6 phuong phap xac dinh ACN trén hé GC co do lap lai tai
ndng d6 0,4428 mg/mL dat yéu cau.

FID1 A Front Signal (20200808 CHIEUVACETONITRILEQ1E.D)
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Hinh 2: Phé sic khi GC ciia mdu ACN13 ¢ nong dj 0,4428 mg/mL
IIL.3. P lip lai ctia dung dich chuin ACN néng d$ 0,1107mg/mL

_ Trong phén tich nay, dung dich chuén ACN ¢ népg d6 0,1107 mg/mL dugc do
06 lan. Két qua xac dinh gia tri thoi gian luu, chi€u cao pho, do rdng pho va dién tich phd
trinh bay trong bang 3:

Bang 3: Két qua 06 miu kiém tra d6 lip lai cia ACN ndng dd 0,1107 mg/mL

STT | Tén miu | Thoigian lvu | Chiéu cao | Po rong | Dién tich
(phut) (PA) (phit) | (pA*s)

1 ACN17 3,820 9,8 0,516 | 34,61893

2 ACNI18 3,820 9,6 0,511 | 34,16051

3 ACNI9 3,820 9,7 0,511 | 34,40971

4 ACN20 3,818 9,8 0,514 | 34,41492

5 ACN21 3,820 9,7 0,527 | 34,61666

6 ACN22 3,817 9,7 0,512 | 33,97477

X 3,819 9,72 0,0515 | 34,36590

SD 0,0013 0,0573 0,0006 0,2555

RSD (%) 0,0348 0,7747 1,1866 0,7435

Tir bang trén va tinh toan theo (1), (2), (3) cho thay gia tri RSD cua thoi gian luu;
chidu cao; d¢ rong va dién tich lan lugt 12 0,0348%:; 0,7747%; 1,1866% va 0,7435%. Tét
ca cac gia tri déu < 3,7% do d6 phuong phap xac dinh ACN bang hé GC c6 d6 lap lai tai
ndng d6 0,1107 mg/mL dat yéu cau.
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Hinh 3: Phé sic khi GC ciia méu ACN19 ¢ néng dp 0,1107 mg/mL

II1.4. Xay dung dwong chuin

Chuan bj ddy ndng d6 dung dich chuan ACN & cac ndng d6 0,1; 0,2; 0,3; 0,4; 0,5

0,6 (mg/mL). Gi4 tri trong xay dung dudng chuin theo bang sau:

Bang 4: Gia tri xAy dung phwong trinh hdi quy tuyén tinh

STT | Nong ddo miu | Thoi gian luu | Dién tich pho
(mg/mL) (phut) (pA*s)
1 0,1107 3,820 34,16015
2 0,1107 3,820 34,40971
3 0,1107 3,818 34,41492
4 0,2214 3,812 76,47926
5 0,2214 3,814 79,36870
6 0,2214 3,813 78,08591
7 0,3321 3,815 135,01578
8 0,3321 3,815 138,82768
9 0,3321 3,815 137,58768
10 0,4428 3,815 179,49638
11 0,4428 3,816 180,53264
12 0,4428 3,815 179,78040
13 0,5535 3,815 220,51857
14 0,5535 3,814 213,99225
15 0,5535 3,814 217,54796
16 0,6642 3,815 278,84155

2



17

0,6642

3,815

277,05780

18

0,6642

3,814

280,92172

Tir bang s6 liéu trén cho két qua phwong trinh hdi quy tuyén tinh:

y =433,280238.x — 12,431278

Heé s6 twong quan tuyén tinh: R = 0,99813

Hé sb R dat theo yéu ciu 0,995 <R < 1 nén d6 thi c6 tuong quan tuyén tinh r0 rét.

Aevcamt{e i)

IV. KET LUAN

Hinh 4: Puwong chuin dung dich Acetonitrile

Puong chudn ACN di dugc xdy dung nhiam xac dinh ham lugng dung moi du
trong DCPX'®F-FDG trén thiét bi sic ky khi Agilent GC7890B véi phuwong phép ap dung
c6 d6 lap lai dat yéu cau (RSD dién tich & cac nong do 0,1107 mg/mL; 0,4428 mg/mL;
0,6642 mg/mL lan luot 13 0,7435%; 1,1376%; 1,5756%). Phuong trinh hdi quy tuyén tinh
y =433,280238.x — 12,431278 ¢ hé s6 twong quan tuyén tinh dat 0,99813 nén do thi c6
tuong quan tuyen tinh r6 rét. Phuong phap xay dung dudng chudn nay dugc ap dung
trong kiém tra chit luong DCPX '*F-FDG tai Trung tdm Chiéu xa Ha Noi.
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CONSTRUCT CALIBRATION CURVE FOR
DETERMINING ACETONITRILE BY GAS
CHROMATOGRAPH

Abstract: '®F-FDG radiopharmaceuticals used for diagnostic imaging by
PET, PET/CT. According to the standards of the world's pharmacopoeias
such as British Pharmacopoeia (BP), US (USP), Europe (Ph.Eur), the
amount of residual solvent - Acetonitrile (ACN) in ®F-FDG
radiopharmaceuticals does not exceed 0.41 mg/mL. To ensure high accuracy
analysis results, gas chromatography need to pass the repeatability test
before proceeding construct calibration curve and measure. The Agilent
GC7890B gas chromatograph, which contains flame ionization detector
(FID), HP-INNOWax column (19091N-133), autosampler was used in this
research; determine the repeatability (n = 10) of the same ACN solution
showed that the RSD of retention time is 0.0345%; RSD of peak height is
1.3784%; RSD of peak width is 1.283% and RSD of peak area is 1.1376%
(RSD < 3.7% the repeatability is qualified); calibration curve from 0.1; 0.2;
0.3; 0.4; 0.5; 0.6 (mg/mL) concentrations has the linear regression equation
y =433.280238.x — 12.431278 and the correlation coefficient R = 0.99813.

Keywords: 8F-FDG, Agilent GC7890B, Acetonitrile, Radiopharmaceutical



