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TOM TAT

Thudc phong xa dang hat keo 32P-Chromic phosphate dwoc tong hop tai Lo phan ing Hat
nhdn Pa Lat bang sir dung phicong phdp thong ké d@é nghién ciru toi wu héa cdc théng sé thi nghiém
tong hop va dirgc kiém chiing bang két qua nghién cizu thyec nghiém. Hiéu sudt tong hop va dé tinh
khiét hoa phong xa dicoc kiém tra bang phwong phdp sdc ki gidy véi hé may tw chup Cyclone. P
sach hat nhdn dwoc kiém tra trén hé pho ké béta Aloka. Bé vd khuan thuc hién bang phwong phap
their v khuan. Néi déc to vi khudn duwoc thuc hién trén may Endosafe-PTS 100 (Portable Test
System, PTS). Két qua da tong hop duroc keo phong xa 32P-Chromic phosphate dat hiéu sudt tong
hop 87,67%, cac chi tiéu vé dg sach hat nhan 99,90%, dé tinh khiét hoa phong xa 99,50%, néi déc
to vi khudn 0,066 EU/ml/kg va san phdm dat vd khudn. Nhw vdy, thusc phong xa 3*P-Chromic
phosphate dam bdo duwoc chat lwong theo cac tiéu chuan cia Diwgc dién Mi 35 trong i#ng dung
diéu trj ung th.

Tir khoa: *2P-Chromic phosphate; diéu tri ung thu; 10 phan tmg hat nhan Da Lat; thudc phong xa

1. Giédithiéu

Theo théng ké caa T6 chic Y té Thé gidi, ti 1é tir vong trén thé giéi do bénh ung thu
rat cao. Hang nam, c6 khoang 10 triéu truong hop méc ung thu va trén 8 triéu ngudi chét do
ung thu (Jemal et al., 2011). O Viét Nam, mdi nam udc tinh c6 khoang 150.000 ca ung thu
mai va trong do co trén 50.000 ca tir vong (larc., 2012).

Thudc phéng xa 32P-chromic phosphate (Cr¥?P0O4) duoc thuong mai hoa va duoc FDA
phé chuan. Thudc phéng xa Cr*2P04 ding cho diéu tri tran dich mang phéi, mang bung do
ung thu hodc di cin tir cac ung thu khac, diéu tri ung thu tién liét tuyén, ung thu budng tring
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(Zook et al., 2011). Tuy nhién, thuéc phéng xa nay phai nhap ngoai véi gia thanh cao vuot
qua kha ning chi tra ctia cAc bénh nhan dac biét 1a bénh nhan nghéo. Trong khi d6, dong vi
32p ¢4 thé duoc diéu ché tir bia *2S hozc 3'P20s ¢ do tinh khiét 99,99% & Lo phan ung Hat
nhan Pa Lat (3'P 1a ddng vi c6 @6 phd bién trong tu nhién 12 100%) 1a nguyén liéu chinh cho
viéc diéu ché thubc phong xa 3P-chromic phosphate.

Trong linh vuc Y hoc hat nhan, nhiéu dong vi phong xa duoc str dung trong chan doan
va diéu tri ung thu nhu 31, 3P %™Tc (Saha, 2017). Trong d6, 3P dugc sir dung trong viéc
xéc dinh cac khdi u 4c tinh va diéu tri ap sat vi té bao ung thu c6 xu hudng tich tu phosphate
hon té bao binh thudng va 3?P ¢d thé duoc dua vao tir bén ngoai co thé dé xac dinh vi tri cua
tiém an cac khéi u ac tinh (Saha, 2017).

Tai Viét Nam, hién nay da c6 nhiéu cong trinh nghién ciru vé thudc phong xa nhung
chua thay tai liéu ndo céng b cdng trinh nghién ciru lién quan dén viée diéu ché thude phong
xa Cr¥P0a. Dé theo kip su phat trién ciia nén y hoc hién dai trén thé gioi, mot sé nha khoa
hoc trong nudce trén linh vuc nay ciling dang ting budc tim toi va nghién ciu. Hon nita, hién
nay ¢ Viét Nam da c6 nhiéu tién bo trong diéu tri ung thu, ¢ mang lai co hoi diéu tri tot hon
cho nguoi bénh, giup ngudi bénh tiép can vai nhitng tién bo diéu tri ung thu trén thé gioi.
Bén canh d6, viéc nghién ciru va diéu ché cac thudc phéng xa trong nudc dang duoc quan
tam phat trién nham dap tmg duoc nhu cau sir dung cac ki thuat mai, mang lai hiéu qua diéu
tri cao va giam chi phi dang ké cho bénh nhan. Cong viéc nay di va dang dugc dinh hudng
phét trién nhidu nam qua tai Vién Nghién ciu Hat nhan Pa Lat thong qua cac dé tai, du an
cac cip ciing nhu cac chuong trinh hop téc qudc té dong gdp nhidu san pham thudc phong
xa cho y hoc hat nhan trong nudc.

Muc tiéu cua bai béo 1a nghién ctu diéu ché thudc phong xa 3*P-Chromic phosphate
trén Lo phan @ng Hat nhan Pa Lat nham muc dich diéu trj cac ung thu nhu ung thu tran dich
mang phoi, phlic mac 4c tinh, ung thu budng trimg, ung thu tién liét tuyén... dé gop phan
noi dia hda san pham, chu dong duoc ngudn cung cip, ha gia thanh san pham dap tng kip
thoi nhu cau diéu tri ciia nguoi bénh mot cach tich cuc va hiéu qua.

2. Hoa chat, thiét bi va phwong phap nghién ciru
2.1. Hoa chat, thiét bi

Tat ca cac hoa chat duoc sir dung trong nghién ctu nay bao gom CrOs 99,9%, Na2SO3
99,9%, P205 99,9%, (CH3)2CHOH 99,9%, NH40H 25%, Gelatin, HNO3 68%, HCI 36,5%,
NaOH 98% dugc mua tir Merck (Buc). Tat ca cac hda chat khac da duoc str dung khong can
tinh ché. Lo phan tng Hat nhan Pa Lat cdng suat 500 kW.

2.2.  Phwong phdp tong hep thuéc pnong xa **P-Chromic phosphate

Cho 6 mL dung dich H2CrOa c6 ndng d6 0,45 mM va 3,5 mL dung dich H3%?PO4 c6
ndng d6 0,48 mM (twong &tng hoat d6 phong xa 1a 20 mCi/mL) cho vao hé chung cit. M&
nuéc cap cho sinh han, bat bép dun va hé khudy tir véi tée do khudy 120 vong/phut, dong
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thoi mé van khi cho dong khi di qua dung dich. Khi nhiét @6 80-100°C, cho thém 6,5 mL
H20O cét hai lan pha tiém, 0,5 mL dung dich gelatin 2% va 1 mL Na2SO3 0,2 mM vao hé
chung cat, khuay hdn hop trong 10 phut dé dam bao céc hat phan tan déu trong méi truong
phan tan, khi d6 hat keo hinh thanh va bi phan tan boi luc quay cua con tur va dong khi.
Hon hop dugc tinh ché dé 1am sach bang phuong phap tham tich (Anghileri, & Marqués,
1967). Sir dung mang mong ban tham cellulose dang 6ng dem ngam trong nudc trong 2
gid dé mang truong nd, sau d6 cho dung dich keo *2P-chromic phosphate vao, kep chat 2
dau éng. Sau d6 cho vao nudc mudi sinh Ii 0,9%, khuay tir dé cac hat nho khuéch tan ra
ngoai (chat ban, ion thira chua phan tng) va cac hat keo gitr lai. Khi cac hat ¢ trang thai
can bang (khoang 2 gio) thi ngimng, thu duoc keo phdng xa 3?P-Chromic phosphate sau tinh
ché (Prabhakar et al., 1999).
2.3. Kiém tra chdt lwong san pham

Do tinh khiét hat nhan phong xa duoc kiém tra trén hé phd ké béta Aloka (Hoa Ki)
(International Atomic Energy Agency, 2018). D6 tinh khiét hoa phong xa thuc hién bang
phuong phap sic ki 16p mong ITLC trén hé may Cyclone trong dung méi Isopropyl alcohol:
Axit tricloacetic 20%:Amoni hydroxit 25%:nudc theo ti 1€ 75:3,4:0,3:25 (International
Atomic Energy Agency, 2018). o v6 trung thuc hién theo Duoc dién Mi 35: Mau thudc
duoc cy truc tiép vao méi trudng Fluid thioglycollate medium (FTM) & 30-35°C va Soya-
bean casein digest medium (SCD) ¢ 20-25°C. Quan sat trong 14 ngay lién tuc va doc két qua
hang ngay (International Atomic Energy Agency, 2018). N6i doc tb vi khuan duoc kiém tra
trén may Endosafe-PTS 100 (Portable Test System, PTS) theo Duoc dién Mi 35
(International Atomic Energy Agency, 2018).
3.  Kétquavathao luan
3.1. Nghién citu téi wu héa qud trinh tong hep thuéc phong xa **P-Chromic phosphate

Str dung phan mém Statgraphics Centurion XV (STAT-EASE Inc., Minneapolis, Mi)
dé phan tich anh huong cac thong sd dén hiéu suat cia qua trinh diéu ché thudc phong xa
Cr¥PQ4. Trong bai béo nay, ching tdi lra chon md hinh yéu té phan s (Fractional
factorials), m6 hinh nay sé gilp trong viéc khao sat cadc anh huong bac 1, bac 2, lap phuong
va tich chéo cua céc bién duoc chon trong qua trinh didu ché thudc phong xa Cri?PO4 cho
hiéu suét cao.

Nim bién dugc chon nghién ctiu 1a: Nong do H2CrOa4 (x1), nong do HsPO4 (X2), nong
d6 Na2SOs3 (x3), thoi gian phan tng (x4) va nhiét @6 phan tng (xs). Ham dap tmg duoc chon
dé khao sat Ia hidu suat cia qua trinh diéu ché thuéc phong xa Cr¥?PO4 (Y) (Hinh 1).
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Yéulﬁr;‘mghu@c phosp
bon Ki | Mic | Mic
Yeu to vi | hiéu | dwoi | trén _
Nongd0H,Cro, | mM | x | 02 | 08 a0y
Nong d H,PO, mM | % | 02 | 08 HMCIO, + 3N:50, + MO, —+ 2CTPO, + INa;S0, + SHO
..\'ﬁug d9 Na,SO, | mM | % | | .

..... — r 0 | 0'1 . 0'3 =

Thoi gian phdn mg | phit | x, 5 |15 { _

Nbigtdophiniug | °C | x | 0 | 120 | w Gelatin
‘ Y: Hi¢u suat phan img (%) = f(x,) _

Hinh 1. C4c thdng sé dnh hweng dén tong hep thusc phong xa Cr32P0s

Tien hanh téng hop thuoc phéng xa Bdng 1. Mé fzinh thuc ngﬁiém cdc thong $6 anh
Cr32P04 ¢ nhitng diéu kién khac nhau theo  hwcng dén tong hop thuée phéng xa Cr¥*PO,

hiéu suat phan tng (Y) bang phwong phéap sic - - m - - -
ki l6p mong ITLC trén hé méay Cyclone trong | e
dung moi Isopropyl alcohol: Axit tricloacetic : 8 ; ; . . °
20%: Amoni hydroxit 25%: nudc theo ti 1€ 75: ; . . ; : . :
3,4: 0,3: 25 thu dugc mo hinh thyc nghiém | & © 2 0 15 m &
(Bang 1). R N S R
Tién hanh phan tich phuong sai (ANOVA) & w o & —
cc thong sé anh huong dén tong hop thuse | ' & & oo L
phéng xa Cr¥?POu, ta thay cac tuong tac x1,x2, | = : g g z_ e
X3, x4, X5, X1x2, X1x4, X2x5, X3x4, X3X5, X4x5 | & " i 0 € 8
c6 gid tri F-Ratio > 3,07 (Foosas) =307 V6ido | » &« o s w s
tin cay 12 95%) va gia tri P-Value <0,05 13 coy ¢ w . ; : -

nghia va duoc gt lai, cac théng s con lai khong co y nghia nén s& duoc loai bo (Hinh 2).

Trén gian d6 Pareto (Hinh 2) ciing cho thay cac anh huong bac 1 (x1, x2, X3, X5) va
cac anh huong bac 2 (x1x2, x2x5, x3x5) ¢6 ¥ nghia va cac anh hudng nay déu co tac dong
lam ting hiéu suat phan tmg, nguoc lai yéu té bac 1 (x4) va va céc anh huong bac 2 (x1x4,
x3x4, x4x5) c¢6 ¥ nghia va cac anh hudng nay déu co tac dong 1am giam hiéu suat phan ung
cho nén can phai quan tim dén nhitng nhan t6 nay hon, con tit ca cac anh huong bac 1 va
anh huong bac 2 con lai khong cé y nghia.

Tir cac anh huong bac 1, bac 2 nay cho thiy su tac dong giam dan theo thu tu 12: nhiét
d6 phan ung (x5), ndng do Na2SOs (x3), ndng d6 H3PO4 (x2), ndng d6 H2CrO4 (x1), va
thoi gian phan tmg (x4). Nhu vay, nhiét do phan (ng c6 anh hudng 16n nhat d&én hiéu suat
phan ng tong hop thudc phong xa 32P-chromic phosphate, sau d6 1a ndng d6 Na2SOs, ndng
d6 H3PO4, ndng do H2CrO4 va cudi cing 1a thoi gian phan tng.
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Analysis of Variance (ANOVA) for ¥

Source Sum of Squares | Df |Mean Square | F-Ratic | P-Value
X1 43,5625 1 45,5625 6,37 0,026
X2 76,5625 1 8,68

X3 297,563 1 17,91

X4 7,5625 1 4,57

X5 451,563 1 451,563 22,68

X1X2 18,0625 1 18,0625 5,17

X1X3 5,0625 1 53,0625 3,02

X1X4 27,5625 1 5625 543

X1X5 0,5625 1 1,80

X2X3 1,5625 1 3625 2,01

X2X4 1,5625 1 1,5625 2,01

X2X5 33,0625 1 33 5 5,52

X3X4 22,5625 1 538

X3X5 18,0625 1 5,17 0,041
X4X5 7,5625 1 4,57 0,049
Total error 805,984 3

Total (cofr.) 182042 18

R-squared = 95,7254 percent
R-squared (adjusted for d.
Standard Error of Est. = 0
Mean absolute error =
Durbin-Watson statistic =
Lag 1 residual autocorrelation = 0,190641

(Gian do Pareto cho Hieu suat phan ung Y

.y

’ﬁ__
Il

=

08

= |
o

09 12

Anh huong fieu chuan

Hinh 2. Phdn tich phwong sai (ANOVA) va gian do Pareto cac thong so danh huong

Tién hanh téi vu hoa hiéu suét tong hop
thudc phong xa %P-chromic phosphate theo
phuong trinh hdi quy: Y = 37,74 + 5,63x1 +
7,29x2 + 43,13x3 - 0,14x4 + 60,21x5 voi R? =
96% thu duoc két qua: ndng do6 H2CrO4 (x1) l1a
0,45 mM; ndng d6 H3PO4 (x2) 12 0,48 mM; ndng
d6 Na2S0s (x3) la 0,2 mM; thoi gian phan tng
(x4) la 10 phat va nhiét do phan tng (x5) la

Bing 2. T 0i wu héa hiéu sudt tong hop
thuoc phong xa 3*P-chromic phosphate

T6i wu héa higu suét téng hop
Gia tri t6i wu: Y = 87,667

Théng so | Mlrc dudi | Mirc trén Gia trj t6i wu
X1 0,2 0,8 0,453

X2 0,2 0,8 0,483

X3 0,1 0,3 0,21

X4 50 15,0 10,0

X5 70,0 120,0 102,62

102°C véi hiéu suat phan wng tdi wu dat 87,67 % (Bang 2).

Nhu vay, viéc nghién ciru tinh todn dua trén cac thi nghiém thuc té thu dugc hiéu suat
phan ng kha cao (87,67 %) véi cac gié tri ban dau ti wu. Pay la co so tinh toan quan trong
trong nghién cau khao sat cac yéu té anh hudng dén téng hop thudc phong xa 3*P-chromic

phosphate.

Tir 46, chiing t6i dua ra quy trinh tong hop thudc phdng xa *2P-chromic phosphate theo

so d6 sau (Hinh 3).

6 mL 3,5mL
H,Cro, | H,PO,
045mM 0,48 mM
S Nhiét dd 80-102°C 1 ml
X 0 e
mL H,O st 2 m!
" Tinh ché C+2PO,
(I'ham tich)
Dung dich keo Cr32PO,

(Hiéu suit: 87,67%, pH 6)

Hinh 2. Quy trinh téng hop thudc phéng xa 32P-chromic phosphate
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3.2. Kiém tra chdt lweng thuéc phong xa *P-chromic phosphate

Thudc phéng xa 32P-chromic phosphate c¢6 mau xanh luc. pH cua *?P-chromic
phosphate la 6,0-7,0.

Do tinh khiét hat nhan duoc kiém tra trén pho ké béta Aloka tai Vién nghién ctu Hat
nhan. Két qua cho thdy pho tia béta ctia 3?P - cromic phosphate chtra dong vi phong xa P-32
gidng voi phd tia béta cia dung dich chuan 2P (Hinh 4). 6 tinh khiét hat nhan cua P -
chromic phosphate 16n hon 99,9%.

Két qua do do tinh khiét hoa phong xa trén may tu chup Cyclone bang sic ki 16p mong
ITLC trong dung méi Isopropyl alcohol: Axit tricloacetic 20%: Amoni hydroxit 25%: nudc
theo ti 1¢ 75: 3,4: 0,3:25, cho thay san pham Cr3?PO4 nam tai vi tri Rs = 0,1-0,2, dong vi
phong xa P-32 ¢ dang ion tu do 32PO4 di chuyén vé tuyén trén cua dung moi véi do tinh
khiét hda phong xa 16n hon 99,5% (Hinh 5).

Két qua thtr ¢ vo khuan caa *2P-chromic phosphate cho thay khi quan sat bang méat
thuong ddi v6i cac chai dbi chimg duong tinh: dung dich trong chai bi duc, thay ré nhat vao
ngay quan sat thir ba tro di, va cho dén céc ngay cudi, vi khuan ki khi va vi khuan hiéu khi
phat trién trong cac mdi truong FTM va SCD. Cac chai ddi chitng am tinh khong bi nhiém
trong suét qua trinh theo ddi. Cac chai mau thudc quan séat thdy khdng bi nhiém trong qué
trinh theo déi. Nhu vay mau dat yéu cau thir v khuan kiém nghiém thudce.

3P0y

Chenachy

Hinh 4. Phé béta chuan ciia 2P (1) (IAEA

TECDOC) [3] va phé béta cia

[

=

Distancemm)

Hinh 5. Bé tinh khiét héa phong xa
cia Cr¥?P0O,

%P —cromic phosphate (2) 7 )

Két qua kiém tra noi doc to vi khuan cho thay ham lugng endotoxin chia trong chai
32p_chromic phosphate do dugc két qua 1a 3,34 EU/mL, day 1a lidu don cho mét lan tiém,
nhu vay tong EU/mL cua thudc tiém 1a 0,066 EU/mI/kg (gia sir trong lugng trung binh cua
ngudi 1a 50 kg). Két qua nay nho hon 5 EU/ml/kg theo tiéu chudn Duogc dién Mi 35. Nhu
vay, thudc dat tiéu chuan thir noi doc té vi khuan.
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So sénh chat luogng san pham thudc 32P-chromic phosphate dung trong nghién ciu voéi
cac tiéu chuan cua Duoc dién Mi 35. Két luan rang, cac dic trung ciia san pham nghién cau
dat chat luong so véi tiéu chuan cua Duoc dién Mi 35.

Bdng 3. Chdt luwong cua 32P-chromic phosphate trong nghién cizu va Dot dién Mi 35 [8]
San pham nghién ciu (32P-

Chi tiéu Duoc dién Mi 35 .
chromic phosphate)
pH 3,0-6,0 6,0-7,0
Do tinh khiét hoa phong xa >95,0 % 99,5 %
Do tinh khiét hat nhan >99,5 % 99,9 %
Do vo khuan V6 khuén V6 khuéan
Noi doc td vi khuan <5 EU/ml/kg 0,066 EU/mi/kg

4. Kétluan

Pi tong hop thanh cong thudc phéng xa 3?P-chromic phosphate trén Lo phan ¢ng Hat
nhan Pa Lat véi cong suat 500 KW dap ung duoc cac chi tiéu theo Duoc dién Mi 35 nhu pH
cuia san pham 6,0; Do tinh khiét hda phong xa dat 99,5 %; o tinh khiét hat nhan dat 99,9%;
Thubdc dat vd khuan; Thude dat tiéu chuan thir noi doc té vi khuan (0,066 EU/mI/kg). Pay 1a
san pham day htra hen tng dung trong diéu tri ung thu hién nay nhu ung thu tran dich mang
phdi, phlic mac ac tinh, ung thu budng trang, ung thu tién liét tuyén.

< Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

In this article, the radiopharmaceutical *P-Chromic phosphate was synthesized in Dalat
Nuclear Reactor for studying and optimizing synthetic experimental parameters. Radiochemical
purity was tested by paper chromatography with the Cyclone Plus Phosphor Scanner. Radionuclidic
purity was tested on Aloka beta spectrometer. Sterility was performed by sterile testing. Bacterial
endotoxins were experimented on Endosafe-PTS 100 (Portable Test System, PTS). The
radiopharmaceutical *2P-Chromic phosphate synthesized achieved an overall efficiency of 87,67%,
radionuclidic purity of 99,90%, radiochemical purity of 99,50%, bacterial endotoxins of 0,066
EU/ml/kg, and sterility. Thus, the radiopharmaceutical **P-Chromic phosphate meets the standards
of American Pharmacopoeia 35 in cancer treatment.
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	Thuốc phóng xạ P32PP-chromic phosphate có màu xanh lục. pH của P32PP-chromic phosphate là 6,0-7,0.
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