nam V|en cung rat ngan ctia nhém gay té than
kinh then®!

banh gla murc do hai long ctia bénh nhan

MUrc d6 hai lIong cta bénh nhan nhém gay té
chiém 93,7 % rat hai long va hai Iong con nhém
chirng chiém 83,3% nhung ty Ié rat hai long cla
nhom gay té chiém 50% con nhoém ching chiém
20%.

Mirc do bi tiéu nhém gay té than kinh then
chi g&p 1 bénh nhan bi tiéu con nhém chirng
gap 3 bénh nhan va c6 sy khac biét cé y nghia
théng ké gitra hai nhom véi p = 0.029.

KET LUAN

Gidm dau sau md tdng sinh mén co gay té
than kinh then dwéi hwéng dan cda siéu am lam
gip cho bénh nhan d& dau sau md ca khi nghi
nghoi va van dong.Diém VAS van dong va nghi
ngoi luén thdp hon 4 diém nhém gay té than
kinh then.it gap tac dung khéng mong mubn nhw
bi tiéu, budn nén va man ngta.

TAI LIEU THAM KHAO

1.He, J., Zhana, L., Li, D. L., He, W. Y.,
Xiona, Q. M., Zhena. X. Q.. Liao. M. J.. & Wana,
H. B. (2021). Ultrasound-Guided Pudendal Nerve
Block Combined with Propofol Deep Sedation
versus Spinal Anesthesia for Hemorrhoidectomy: A

Prospective Randomized Study. Pain research &
management, 2021, 6644262.

2. Rouholamin S, Jabalameli M, Abedi M.
The effect of preemptive pudendal nerve block on
pain after anterior and posterior vaginal repair. Adv
Biomed Res 2015:4:153

3. Monagelli, F., Lucchelli, M., La Reaqina, D.,
Christoforidis, D., Saporito, A., Vannelli, A., &
Di Giuseppe, M. (2021). Ultrasound-Guided
Pudendal Nerve Block in Patients Undergoing
Open Hemorrhoidectomy: A Post-Hoc Cost-
Effectiveness Analysis from a Double-Blind
Randomized Controlled Trial. ClinicoEconomics
and outcomes research: CEOR, 13, 299-306.

4.Yasser, H. N. & Almubarak,. N. (2020) A
Comparative Prospective Study between Caudal
Epidural and Pudendal Nerve Block as a Choice of
Anesthesia and Post-Operative Pain Relief in
Perineal Surgeries. SRP, 11 (1), 149-158.

5. Alkhaldi, H. M., Salaita, W. M., Shabaneh,
M. A.. Al-Horut, M. Il., Aldabbas, R. M., &
Uraiqat, A. A. (2015). Postoperative Outcome
Comparison Between Pudendal Nerve Block and
Caudal Block After Lateral Open Internal
Sphincterotomy. Medical  archives  (Sarajevo,
Bosnia and Herzeqovina). 69(3). 187—189.

6. Gupta, A.,& Bah, M. (2016). NSAIDs in the
Treatment of Postoperative Pain. Current Pain and
Headache Reports, 20(11)

NGHIEN CU'U BIEU CHE DUQ'C CHAT PHONG XA
"*F.-FLUOROTHYMIDINE TREN MODULE TU DONG
DUQ'C PHAT TRIEN TRONG NUOC

i ] ~ BUITHANHRIN',
NGUYEN KHAC THAT', TRAN VAN DIEN',

TRUONGTHANH DAT?, NGUYEN DU’'C TRUNG",

NGUYEN VAN DINH', PHAM TUAN LINH'
"Trung tam Cyclotron, Bénh vién TWQD 108

’Bé mén Pién tir Y sinh, Hoc vién Ky thuat Quan sw

TOM TAT

Dwoc  chét J)hong xa 3-deoxy-3- "8F.
fluorothymidine ("F-FLT) dwoc st dung trong
chup hinh PET dé chan doan mot sé loai ung
thw nhw ung thw va, ung thw phéi, ung thw dai
trwc trang va ung thw ndo. Hién nay, "®F-FLT
chwa duwoc sén xuét va ing dung tai Viet Nam.

Muc tiéu nghién cwu thiét ké, ché tao module
tw dong dé diéu ché " F-FLT, danh gia chét lvong

Chiu trach nhiém: Nguyén Khac Thét
Email: baynguyen7273@gmail.com
Ngay nhan: 10/6/2021

Ngay phan bién: 02/7/2021

Ngay duyét bai: 13/7/2021

cda "F-FLT. Déi tuong va phuong phap: module
duoc thiét ke ché tao gom 2 phén la phan cu’ng
va phédn mém. Phén cwng duroc thiét ké, Iap rap
dbng bé voi hé thébng may gia toc, phan mém
duoc viét trén ngén ngi lap tr/nh C# dé diéu
khién, glam sat qué trinh diéu ché "*F-FLT. Chét
Iwong S8F-FLT danh gia theo Ph.Eur. 8.0.

Két luan: da xay dwng duwoc quy trinh diéu
ché DCPX "®F-FLT tw dong hoan toan _trén
module tw thiét cho hiéu suét diéu che SFFLT
dat 26,96 + 5,48%. Chét lwong cta "®F-FLT dat
Ph.Eur. 8.0 v&i do tinh khiet hba phéng xa 99,18
+ 0,72% va do tinh khiét hat nhén > 99,9%.

Ttr khéa: Module, "®F-FLT, PET, Ph.Eur.8.0.
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SUMMARY

SYNTHESIS OF ™"F-FLUOROTHYMIDINE
RADIOPHARMACEUTICAL ON DOMESTIC
HOME MADE AUTOMATIC MODULE

3"-deoxy-3*-"8F-fluorothymidine ("*F-FLT)
radiopharmaceutical is used for PET to diagnose
types of cancer such as breast cancer, lung
cancer, colorectal cancer, brain cancer.
Currently, "F-FLT has not been produced and
applied in Viet Nam.

Objective: To design, fabricate automatic
modle for. "8F_FL Tpreparation, evaluate the
quality of "®F-FLT.

Object and method: the module is designed
and manufactured, including of two parts:
hardware and software. The hardware is made
and assembled synchronously  with the
accelerator system, the software is built on the
C# programming language to control and monitor
the "®F-FLT preparation process. Quality of "®F-
FLT must meet requirement in Ph.Eur. 8.0.

Conclusions: automatic preparation process
"FLFLT on self-designed module  gives
approximately synthesis yield of 20 + 2.93% with

radiochemical purity > 99.18 * 0.72% and
nuclear purity > 99.9%.

Keywords:  Module, "®F-FLT,  PET,
Ph.Eur.8.0. ‘

DAT VAN DE

Ky thuat chup hinh cat lop phat birc xa
positron (PET) khi dwgc két hop voi ky thuat
chup cat I&p vi tinh (CT) dweoc goi la PET/CT.
Ngay nay, PET/CT la ky thuat hién dai, cho két
qua chinh xac do két hop gitra hinh anh chirc
nang té bao cua PET va hinh anh giai phau cua
CT. PET la ky thuat khdng xam lan, dwoc st
dung réng rai trong tién 1am sang va lam sang &
merc d6 phan tlr. PET/CT co gia tri cao trong
chan doan va danh gia cac giai doan ung thw,
Alzheimer, twéi méau co tim ciing nhw lap ké
hoach xa tri va hoa tri "%,

Trong cac dwoc chat phéng xa (DCPX) st
dung cho PET thi "F-fluorodeoxyglucose ('°F-
FDG) la DCPX pho bién nhét. Nhung ky thuat
PET st dung '®F-FDG dbi khi gay duong tinh
gia voi nhung t6 chirc viém hodc vi tri méi phau
thuat do "®F-FDG bj hap thu cao tai nhitng vj tri
do. Bén canh do, nhung khéi u hap thu glucose
thap sé cho két qua am tinh gia nhw cac khéi u
& hé than kinh trung wong, tim va bang % ang
l[am glam dd chinh xac cua ky thuat PET P, Do
do, can phat trién cac DCPX khac ngoai '°F-
FDG cho PET @ dinh lwong cu thé cac qua
trinh trao déi chat nhw tang sinh té bao, mat dé

va chirc nang cuta thu thé cung nhw mot sé dac
diém khac . 3'-deoxy-3-'°F- ﬂuorothymldlne
(18F FLT) la DCPX du’o’c st dung dé ghi hinh vé
sw tang sinh té bao . Cac nghién ctru 1am sang
d4 cho thdy "°F-FLT la DCPX htra hen dé phat
hién va danh gia dap &ng diéu tri trong mot sé
loai ung thw nhw ung thu va, ung thw phdi, ung
thw dai trwc trang va ung thw ndo ! hoac cac roi
loan chuyén hoa khac nhw viém kho’p 1 Piéu
ché DCPX can phai c6 module téng ho’p tw
dong dé thyc hién cac bwdc van chgyén dung
moi, dap tng cac diéu kién khat khe vé nhiét do,
ap suéat va thoi gian cho mdi phan ng hoéa
phong xa. Trén thé gi¢i co nhiéu hang nhv GE,
Eckert & Ziegler, IBA .da phat trién cac module
didu ché DCPX "F-FLT vé&i cac quy trinh tong
hop, thoi gian tong hop khac nhau nén cho hiéu
suat tdng hop cling rat khac nhau. Hién nay, &
Viét Nam, cac trung tdm c6é PET/CT méi chi
thye hién chup hinh véi DCPX "F-FDG, ngoai
ra co mot vai tac gia dang nghién clru phat trién
DCPX "F-NaF cho ky thuat xa hinh xuong 8F.
NaF PET/CT . Cac DCPX dan nhan "8F cé chu
ky ban ra ngan (110 phut) nén khong thé nhap
khdu, vi vay viéc nghlen clru, san xuét trong
nwdc dé dap ng nhu cau phat trién cla nganh
Y hoc Hat Nhan 1a can thiét va hiéu qua ve k|nh
té. Bai bao nay trinh bay két qua diéu ché "°F-
FLT trén module tw dong hoan toan dwgc nhém
nghién ctru Bénh vién Trung wong Quan doi
108 tw thiét ké, ché tao va chat lwong san pham
cudi dwoc danh gia theo Duogc dién chau Au
2014 (Ph.Eur. 8.0).

DOl TUONG, NGUYEN VAT LIEU VA
PHUONG PHAP NGHIEN CU'U

1. D6i twong: Dwoc chat phong xa "®F-FLT.

2. Nguyén vat Iiéu, héa chat: Linh kién dién
tlr dwoc nhap khau tir ‘Samyoung, Han Quoc
Kit tong hop, kit chia liéu va bd héa chat tbng
hop "®F-FLT, hoa chéat dé kiém nghiém "®F- FLT,
nuwdc giau oxy-18 do hang ABX, Purc cung cép.
Khi heli, nito, hydro c6 dd tinh khiét 99,999%
duoc cung cap bdi ABX, Birc.

3. Thiéet bi chinh: May gia toc vong 30 MeV
(IBA, Bi), hé phan tich lIdng cao ap Agilent 1200
c6 gan dau do phéng xa NI(Tl) nhdp nhay (My),
hé phan tich khi Agilent 6850 (My).

PHUONG PHAP NGHIEN CU’U

1. Quy trinh tong ho' p SF-FLT

Qua trinh diéu ché "F-FLT dwoc thuc hién
tw ddng hoa hoan toan theo cac buwdc trong so
do sau:
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Hinh 1. Cac bwéc dieu che
dwoc chat phéong xa "®F-FLT
Tl so d6 diéu ché DCPX nhuw
trén hinh 1 chung téi thiét ké,

I&p dat module diéu khién

Giai doan 1am sach dung dich thu dugce

chia giai doan tach ion 'F twong rng voi cac vi tri cot
R . V4 PN
3 trao d6i ion, van bon chiéu, ba

e raran chiéu, hai chiéu, cac bom hut
chan khoéng, 16 gia nhiét...thé
hién trén hinh 2.

ial daogn muy pnan

Giai doan tinh ché 2

Tach chiét san pham

Cat PIM, WAX, 1B,
Aiumina N, mang igc¢
khuan, pha dong 10%

[T Binh
vi4

O ()

Hinh 2. So d6 quy trinh diéu ché tw déng dwoc chat phong xa "*F-FLT

phan vng

Alumina
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Hoat dong cia hé thdng dwoc md td nhw
sau:

Buéc 1-Tach anion "®F-fluorid: Sau qua trinh
ban pha bia nwdc giau oxy-18 bang proton tren
cyclotron, san pham thu dwoc chira anion "F-
fluorid dugc dwa dén binh chira "®F-H,0, thiét bj
sé thwe hién tach anion 8F_fluorid bang 2 phan
doan:

- Phéan doan 1: Nwéc giau oxy-18 sau khi qua
cot QMA, anion "®F-fluorid dwoc bt gitk trén ct,
phan con lai di vao lo thu hdi.

- Phan doan 2: Dung dich Cryptand (chira
Ktlptof|x2 2.2) dl qua QMA vao binh phan ng
dé tach anion "®F-fluorid.

Buwéc 2-Lam khan Duy tri nhiét 6 binh phan
trng khoang 95-100°C; Bat cac bom hut chan
khéng; Suc khi heli vao binh phan ng dé& dubi
hoi nwéec. ) )

Buwdc 3-Tao chat trung gian: Tao chat trung
gian bang cach cho dung dich tién chat BOC-
FLT vao binh phan (rng, duy tri nhiét dé khoang
100°C trong khoang 5 phat.

Buéc 4-Thay phan bang HCI: Dung dich HCI
dwoc hut vao binh phan (rng, duy tri nhiét dé &
con 85°C trong 5 phit.

Bwéc 5-Trung hoa bang dung dich dém
acetat: Dung dich dém acetat di vao binh phan
trng, duy tri nhiét do & 50°C.

Buéc 6-Tinh ché sén pham: Dung dich trong
binh phan &ng di qua 3 cét tinh ché: PS-H",
WAX, HLB dén lo thai. Tiép theo cho 90 ml dung
dich 2% ethanol/nwéc vao binh phan ng sau
do6 di qua 3 cot tinh ché dén lo thai. Cudi cung
cho 14 ml dung dich 10% ethanol/nwéc di qua 3
cot PS- H*, WAX, HLB sau do qua cot Alumina
va cu0| cung la qua mang loc khuan kICh thwdce
16 x6p 0,22 uym vé lo chira san pham "®F-FLT.

2. Kiém tra chat lwong "®F-FLT

pH, chu ky ban ra phéng xa, dé tinh khiét hat
nhan phéng xa, dung méi dw (acetonitril),
ethanol, dd tinh khiét phdng xa, do tinh khiét hda
hoc (tetrabutylammonium, thymin, thymidin,
stavudin, chlorothymldln) n0| doc t6 vi khuén va
tiéu chuan vo tring ctia '°F-FLT dwoc danh gia
theo Duwoc g’ién Chau Au 8.0 (2014). Cu thé: pH
duwgc do bang thé do pH 1-14 (Merck, Burc);
Chu ky ban ra dwogc tinh toan trén phan mém
Gina Star (Raytest, Burc); Do tinh khiét phéng xa
duoc xac dinh trén hé gamma da kénh gan dau
do Ge siéu tinh khiét (Canberra, My); Dw lvong
ethanol va dung méi dw (acetonitril) dwoc xac
dinh bang sac ky khi (Agilent 6850, My), co6t
phan tich Agilent JW Sno. USE 169 (30 m x
0,53 mm; 1 pm), heli & tc d6 dong 3,0 ml/phat
duwoc str dung lam khi mang; D6 tinh khiét hoa

phéng xa dwoc thyc hién trén séq Ky ‘Iéng cao
ap (HPLC cta Agilent 1200, My) gan dau do UV
(bwéc séng 267 nm) va modt dau do phéng xa
(Raytest, Dlrc), cot phan tich BDS HypersilC-18
(250 x 4,6 mm; 5um), pha dong la ethanol 10%
trong nwdc voi toc dd dong la 1,2 mL/phut; D6
tinh khiét hoa hoc (thymin, thymldln stavudin va
chlorothymidin) cling dugc kiém tra trén HPLC
v&i cung diéu kién nhw dd tinh khiét héa phéng
xa; Riéng cation tetrabutylammonium thwc hién
trén sac ky badn méng (TLC, dung dich chuan
tetrabutylammonium bicarbonate 100 va 50
pg/mL (1uL), dat ban mdng trong budng chira
iod trong,4 phut, so sanh kich thuwéc va cudng
dod clia vét mau véi 2 dung dich chuan; Néi doc
to vi khuan dwoc dinh Iuo’ng bang phwong phap
sac ky dong hoc LAL, s& dung hé thong PTS
Endosafe® (Charles River, My); Kiém tra vo
trung thwc hién bang ciy truc tiép vao méi
trwong phan hdy dau nanh-casein va moi
trwdng thioglycolat dang 16ng.

KET QUA NGHIEN CUU

1. Thiét ké, ché tao bd téng hop *F-FLT

Tl so dd quy trinh diéu ché tw dong DCPX
BEFLT (hinh 2), trén co s& thiét ké cta bo kit
tdng hop "®F-FLT do hang IBA thiét k& va ABX
phan phdi, ching toi thiét ké xay dung so do
khoi cia quy trinh dieu ché nhw hinh 3. I\(I6i
thanh phan cta hé thong dwoc xay dwng nham
thwe hién nhirng chirc nang riéng, cu thé la:

_- ﬁ@

Truyén thing

Kit vét hoa chat
“"3 tinh Bé tong hop
Hinh 3. So’ d6 khéi hé théng téng hop "®F-FLT

Trén co s& so db khdi chirc nang, ching toi
tién hanh danh gia, lwa chon céng nghé va linh
kién va thiét ké chi tiét gébm cac hop phan nhw
sau:

Khéi diéu khién trung tam.

Lwa chon va diéu khién van xoay.

Khoi gia nhiét va giam sat nhiét do.

Khéi do va phan hoi ap suét.

Bom hut chan khéng.

Xay dwng chwong trinh phan mém

Phan mém diéu khién module diéu ché "°F-
FLT bao gébm 2 phan: phan Firmware duoc nap
vao vi xt ly Atmega 2560 va phan Software la
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phan mém diéu khién va giam sat trén may tinh
dang SCADA.

Phan mém Firmware

Phan mém Firmware dwgc nhing vao vi x{r
ly Mega2560 c6 nhiém vu nhan tin hiéu diéu
khién tr may tinh va diéu khién toan bd hoat
dong cla module FLT. Phan Firmware duorc viét
bang ngdn nglr Arduino bang phan mém
Arduino 1.8.12.

Thuat toan PID dwoc s dung dé thyc hién
qué trinh diéu khién nhiét do théng qua viéc so
sanh gia tri dat va gia tri nhiét d6 phan hoi vé ti
dé dwa ra dwoc bd tham sé PID.

sl 18F-FLT Auto Module
Help
18F-FLT VN

Auto Synthesis
[ ] Kryptofix
3

- a

.@ b L

V3
btz .@

Precursors ! ! HC

Phan mé&m diéu khién va giam sat "F-FLT
VN

Phan mém diéu khién giam sat (18F-FLT VN)
dwoc thiét ké bang ngdn nglr C#. Phan mém cé
kha nang mé hinh héa mét cach trwc quan toan
bd cac thanh phan ctia module diéu khién. Cac
van, cot, lo héa chat va so dé két ndi dwoc thé
hién chi tiét. Trong qua trinh hoat dong vi tri cac
van duoc hién thj d& nguwdi dung cé thé theo dbi
cac buwdc hoat déng clla module. Cac gia tri dat
dau vao va gia tri thwc cha nhiét dd va doé am
ciing dwoc hién thij trén phan mém diéu khién.

15 He 1
i 13 oO18 e
Pmp | :““: Vac :

| sTarT |

Reject Kit

Connectto

5 o " ! ?

| kPa .-_éi | ‘
[ HLB

—_ J

FLT
fcom ]

Disconect

Hinh 4. Giao dién phan mém

- Van hanh module )

+ Cam ngudn Adapter 24V, bat céng tac
nguén phia sau module.

+ Két néi day USB tlr module Ién may tinh.

+ Khéi dong phan mém "F-FLTVN trén may
tinh: Chon céng COM dé& két ndi t¢i module,
nhan nut Connect to, néu két néi hoan thanh,
nat s& chuyén sang Disconnect va status
chuyén sang Communication is Ready... déng
th&i hai nit START va Reject kit cling nhw cac
diéu khién van dwoc cho phép.

DPé thuc hién chay tw doéng, can kiém tra ky
két ni cac day theo so do trén giao dién phan
méem. Vi tri cac van trwéde khi chay ty ddng phai
& trang thai déng.

Sau khi hoan tat kiém tra thiét bi, néi day
dung dich ti cac lo san pham, thu héi, hoa chét
va dung dich héa chat dau vao.

Trén phan mém, nhan START dé bat dau
qua trinh chay tw dong (lic nay nat sé& chuyén
sang STOP) hé théng sé& chay hét toan bd chu
trinh tng hop ™F-FLT da lap trinh.

Kiém tra d6 6n dinh va chinh xac ctia module

- Thuc hién trén 50 l4n chay mau khéng
phdng xa cho thdy module dat duoc yéu cau dat
ra v&i hiéu suét van chuyén dung méi, héa chat
>99%.

- Hé thdng chay 6n dinh, quy trinh dwoc thuc
hién theo dung thuat toan dé ra. o

- Cac co cau chap hanh dworc thiét ké chac
chan, khéng c6 s ro ri ra bén ngoai.

Thtr nghiém tdng hop "®F-FLT

Thir nghiém tdng hop 5 mé "®F-FLT phdng xa
trén module clia nhém nhém nghién ciru thiét ké,
ché tao thu dwoc két qua trong bang 1 nhw sau:
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Bang 1. Hiéu suét diéu ché "®F-FLT

T Lo HDPX HDPX dau vao HPPX dau vao Hiéu suét
(mCi/EOS) (mCi/EOB) (mCi/EOS) (mCi/EOB)
1 FLT060421 204,54 917,22 668,39 22,3%
2 FLT090421 155,78 759,90 554,16 20,5%
3 FLT140421 120,11 504,66 368,03 23,8%
4 FLT260421 197,41 664,68 484,72 29,7%
5 FLT280421 165,30 580,00 42297 28,5%
Trung binh 168,63 + 34,09 685,29 + 160,85 499,75 + 117,30 24,96 + 3,98

(HDPX: Hoat d6 phong xa; EOS: end of synthesis: két thic tdng hop; EOB: end of bombardment:

Két thirc ban bia)

Két qua thu dwoc cho thay hiéu suat didu ché
"E_FLT khi hiéu chinh vé thoi gian két thac ban
bia gitba cac mé chénh nhau kha I&n tw 20, 50%
dén 29,7% va khong ty 1& v&i nguyén liéu "°F-
fluorid dAu vao.

"®E_FLT dwoc danh gia chat lwong theo tiéu
chuén clia Dugc dién Chau Au 2014 va déu dat
yéu cau. Két qua duoc thé hién trong bang 2.
Két qua cho thay d6 tinh khiét hdéa phong xa deu
trén 95% (trén phd HPLC chi yéu 13 pic cia "°F-
FLT — hinh 6), d6 tinh khiét hat nhan trén 99,9%
(Trén phé gamma chi yéu la dinh nang lwong
511 keV, dinh dac trwng cla dong vi phong xa
18 F). Cac tap chét héa hoc déu nhd hon rét
nhiéu so v&i yéu cau. Riéng acetonitril khéng

thay xuét hién trén phd GC.
Bang 2. Chéat lwong "8F-FLT

Cac chi tiéu Gi¢i han cho Két qua
phép
pH 4,5-8,5 6,510,5
Chu ky ban ra 105-115 107,8 £ 0,3
phut
Phé gamma Xuét hién Xuét hién
dinh 511 keV | dinh 511 keV
Tinh khiét hat nhan > 99,9% > 99,9%
phdéng xa
Tinh khiét hoa > 95% 99,18+0,72
phéng xa
Acetonitril (%V/V) < 0,04 -
Ethanol (% V/V) <10% 6,15+1,38
(178 mg/mL) mg/mL
Tetrabutylamonium 2,6 mg/V <45,00
(ug/mL) (< 185ug/mL)
Thymin, thymidin, < 0,1 mg/V < 0,60
clorothymidin (ug/mL) | (<7 pyg/mL)
Stavudin (ug/mL) <0,1mg/V <0,05
(<7 pg/mL)
Fluorothymidin <0,1mg/V <0,70
(Mg/mL) (<7 pg/mL)
Endotoxin (EU/VImL) | <175 EU/V <5
(12,5 EU/mL)

(V la thé tich t6i da mét lan tiém, 14 mL)

|_ i

.'lI

Hinh 5. Hinh anh phé héa phéng xa ctia san pham

BAN LUAN

Module diéu ché DCPX "®F-FLT duwoc thiét
ké ché tao trong nuwéc, tich h0’p bo kit nhap
khau do IBA thlet ké. Bo kit tbng hop gébm céac
duong 6ng két ndi vG&i nhau théng qua cac van
xoay 2, 3 va 4 chiéu, binh phan &ng, cac lo
chira héa chat va vi tri 1ap cac cot trao dbi ion
cho qua trinh tinh ché. Bo kit cha IBA thiét ké
tinh vi va dwoc b tri theo khong gian 3 chiéu dé
tiet kiém khdéng gian va toi wu qué trinh van
chuyén hoéa chat, dung méi. Bd kit ctia cac hang
nhw GE, Eckert &Ziegler co clu tao don gian
hon, dwoc thiét ké theo chiéu ngang va két el
v&i nhau bang céac van 3 chiéu do vay kha cong
kénh. V& nguyén tac bd kit cd cau tao don gian
thi module diéu khién ciing don gian theo.

Trong ché tao module dieu ché DCPX thi
viéc diéu khién cac diéu kién nhu gia nhiét, ap
suét, thoi gian phan ng da dwoc ther nghlem
va téi wu cho trng phdn &ng vi néng dod cua
ddng vi phéng xa tham gia phdn ng chi c&
nanomol. Trong cdng doan tinh ché san pham,
tbc dd van chuyén hén hop phan (rng, dung méi
riva tap va dung mdi rira gidi sadn pham khi di
qua cac cot trao ddi ion cling da dweoec tinh toan
va thwec nghiém tim ra tbc do téi wu.

Trong nghién ctu nay hiéu suét tong hop
"F-FLT dao ddng nhiéu tlr 20,5% dén 33,8%
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cling giéng nhw nhiéu tac 1ggié\ trén thé gi¢i cong
bd vi qua trinh diéu ché "F-FLT phai trai qua
nhiéu phan (rng, c6 nhiéu tap chét trung gian do
vay viéc tinh ché gap nhiéu kho khan. Thai gian
tbng hop va tinh ché dai t¢i 50 phut trong khi dé
tdng hop ®F-FDG chi mét 20 phut, "®F-NaF chi
10-15 phut do vay hiéu suét téng hop '®F-FLT
cling thap hon so véi cac DCPX nay (**F-FDG:
60-70%; '°F-NaF > 90%).

Trong cac chi tiéu chét lwong "®F-FLT dang
cht y néng dd ethanol trong san pham cubi kha
cao, tuy nhién van trong gi¢i han cho phép. So
sanh voi cac céng thirc diéu ché "°F-FLT
thwong ¢ nén(% do ethanol trong san pham cubi
lén toi 10% Y. Ethanol 1a dung méi diing dé
tach "F-FLT ra khoi cot trao ddi trong khau tinh
ché san Phém. Theo H&i nghi qudc té vé hai hda
hoa hoc ", ndng d6 cia ethanol nén dwdi 0,5%
vi n6é la dung méi loai 3, trir khi dwgc chirng
minh an toan trong trwong hop cu thé. Tuy
nhién, cac loai thuéc ban trén thi trwdng nhw
paricalcitrol, c6 thé chira t&i 20% ethanol 1.
Thubc phong xa nhw "F-fluoromisonidazol va
"®F-fluoroethyltyrosin ciing chira mdt ndéng dod
cao clia ethanol (twong l:l’n% [én dén 10% va
20%) trong san pham cudi [ V& Iy thuyét, cac
DCPX nén chra ham lwong ethanol cang thap
cang tét d& gidm nguy co tan mau. Mét ly do
khac la tré em, phu nr mang thai va cho con bu,
nhirng ngwoi c6 bénh gan do nghién reou hoac
dong kinh, cé thé gap mot sb tac dung doc hai
do tiém nong dd ethanol cao hon ™, tuy nhién
thé tich "®F-FLT cho mot Ian tiém kha nho chi 1-
2 mL nén ndng dé ethanol s& khéng anh huéng
dang k& dén cac rii ro nay. Trong mét nghién
cru khac, nhém nghién ctru cling da danh gia
doc tinh ctia "®F-FLT véi lidu gép 100 1&n quy
ddi tr lidu trén nguoi cho thay "F-FLT khong
gay doc voi mie liéu nhu vay.

KET LUAN

Nhém nghién clru da xay dwng thanh cong
quy trinh diéu ché DCPX "F-FLT tw dong hoan
toan trén module tw thiét k& va ché tao & trong
nwéc tich hop dong bod véi bd kit tdng hop "8F-
FLT cla hang IBA thiét ké va da thwc hién diéu
ché thanh cong 5 mé "®F-FLT vé&i hiéu suét tdng
hop dat 26,9615,48% sau khi hiéu chinh vé thoi
gian két thuc ban bia. Cac mé thudc déu dat tiéu
chuan cta Dwoc dién chau Au 2014 véi do tinh
khiét hoa phong xa 99,18 + 0,72% va do tinh
khiét‘hat nhan > 99,9%.
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