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SUMMARY Objective: This report is intended to determine the optimum
conditions of the radiolabeling of microaggregated albumin particles
with Yttrium-90 radioisotope and the completion of the quality control

procedures.

Subjects and Methods: The albumin microsphere kit was prepared
in sodium phosphate buffer. The original solution includes 2 mg albumin
particle and 0.5 mg stannous chloride dihydrate. The albumin particles size
was ranged from 5 mm to 30 mm. The mixture was washed three times
with phosphate buffer saline, pH 7.2 by centrifugation and suspended
in 0.5 M sodium acetate buffer, pH 6. Yttrium-90 in 1.0 M acetic acid
was collected from *°Sr/*°Y generator. The labeling of the particles with
Y (185 MBq) was performed at pH 5.5 in acetate buffer with agitating
for 60 min at room temperature. The labeled albumin suspensions were
centrifuged at 3000 rpm for 15 min. Labeling yields was calculated using
centrifugation, filtration and compared with paper chromatography,
which is developed in the Tris Acetic EDTA. In this system, the unbound
of Y-90 migrates to an R, 0f 0.9-1.0 and the radiolabeled albumin particles
remains at the point of origin (R, = 0). The size of *Y-albumin particles
was compared with the albumin particles in the original solution to be
sure that they didn’t change during the labeling treatment

Results: The radiolabeling yields were more than 80% at pH
5,5, the labeled compound was dialysis in phosphate buffer. The
radiochemical purity was 98%, the reaction time marked 60 minutes, at
room temperature (about 24°C). The labeled compound was dialysis in
phosphate buffer. The product has a radioactivity of more than 98%. The
product has been tested and the quality requirements of radioactive drugs.

Conclusion: The subject has achieved the goal of producing
conjugate *°Y-albumin and quality control, which is the ideal
radioactive substance for the treatment of malignant cancer such as
radiation therapy. In the future it is necessary to continue the study of
high-activity radiolabeled albumin particles and study on laboratory
cancer animals.
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I. DAT VAN BE

Ung thw Ia mot nhém cac bénh lién quan dén viéc
phan chia t& bao mét cach vé t6 chire. hién nay, thudc
dac tri chwa co, moi phwong phap phau tri, xa tri liéu
hay héa tri liéu cling chi giup dap (rng mét phan trong
diéu tri. Do vay, viéc nghién ctru tim ra thuéc diéu tri
ung thw dang la van dé cp bach. Hién nay, viéc nghién
clru cac phan t& sinh hoc danh déu véi ddng vi phéng
xa, da@ mé& dau cho hwéng diéu tri ung thw maéi, d6 1a xa
tri 4p sat véi wu diém tiéu diét cac té bao bi ung thw va
khéng gay anh hwéng téi cac té bao lanh xung quanh,
day la huwéng diéu tri dang dwoc ap dung ngay cang
nhiéu, va hira hen nhirng hiéu qua diéu tri rd rét. Y |a
ddng vi phéng xa c6 quang chay trong t& bao dai nhat
(11 mm tuwong ng khodng 600 té bao), phat tia beta
(B) v&i nang lvong cao 2308 KeV, do d6 Y 1a dong vi
phéng xa c6 kha nang tiéu diét té bao ung thw ndi troi
hon so v&i cac déng vi phong xa khac, dac biét la cac
khdi u rén. Hién nay trén thé gidi, cac vi hat albumin da
dwoc diéu ché va st dung trong y hoc, vi du nhw kit
9mTc-MAA, *"Tc-nanocoll ding dé& chup xa hinh chan
doan phdi, tly xwong va cac nhiém tring, *Y-albumin
dwoc nghién clru dung trong xa tri ap sat. Trong bao
cdo nay ching t6i trinh bay két qua nghién ctru céac
diéu kién tbi wu dé& danh d4u vi hat albumin véi déng vi
phéng xa Y, déng thoi kiém tra chét lwgng hop chét
danh dau dat chat lwgng st dung cho y hoc.

Il. PHUONG PHAP NGHIEN CU'U
Nguyén liéu, héa chat

Cac hoa chét déu la nhitng héa chét tinh khiét
dwoc st dung trong nghién clru vé sinh hoc phan t&r
va danh diu phoéng xa. ®Y dwoc tach tr ngudn ©Sr
(Vién Nghién cwru hat nhan), dat cac tiéu chuan hoat
ddé phong xa, dé sach hat nhan, do sach héa phoéng
xa. Vi hat albumin dwoc didu ché t human serum
albumin (HSA) tai Vién Nghién ctru hat nhan, dang bot
dong kho, kich thwéc 5 um - 30 pm. Céc loai hda chét
khac nhw NaH,PO,.2H,0, KH,PO,, KCI, SnCl,.2H,0,
EDTA, Tris, NaOH 2M, HCI 2M, acid acetic, NaCl, acid
ascorbic ding dé& pha cac loai dém déu dwoc mua tr
hang Sigma hoac Merk.

Phwong phap danh dau: Phuwong phap nay
dwoc dwa ra b&i nhém nghién ctiru Naoyuki Watanabe

va cong sv (Nhat Ban). Dung 5 mg albumin (kich thuwéc
5 um dén 30 pym) ly tdm va r&ra 3 14n trong dém PBS pH
7,2, sau do6 cho dém acetat 0,1 M, pH 6 vao trong lAn ly
tam sau cung (thdi gian ly tam 5 phat, tbc d6 3000 rpm).
Dé danh dau véi Y, cho 1,8 ml dung dich albumin vao
cac chai danh d4u, thém vao d6 200 ul (5 mCi) déng vi
phdng xa Y, I&c trén manh trén may lac trong thdi gian
60 phut, nhiét dd phong. Sau khi xong phan *ng, phan
tich kiém tra hiéu suat danh dau.

Cac phwong phap kiém tra dd sach héa phéng xa
va tinh &n dinh ctia san pham danh dau

Phuong phap sac ky I6p méng: Gidy sac ky ITLC
(Instant Thin Layer Chromatography) kich thwéc 1 x 10
cm, chdm 5 pl mau lén gidy ITLC tai vi tri cm th 2,
mdi mau chdm 2 bang, khi gidy kho, dat bang gidy vao
binh chira sdn hén hop dém TAE (0.04 M Tris acetat,
0.002 M ethylendiamininetetraacetic acid), day nap
kin, thoi gian séc ky 1a 3 phut, khi dung méi di chuyén
dén centimet tht 10, 14y bang gidy ra, dé kho roi cat
thanh tirng bang nhd, méi bang réng 1 cm vudng goéc
véi chiéu di chuyén ciia dung méi. Pat tirng bang gidy
nay vao cac dng nghiém, do dém hoat d6 phéng xa trén
may do.

Phuong phép séc ky gidy: Cac buéc thyc hién
twong tw nhw phwong phap séc ky I&p méng ITLC
nhwng st dung loai gidy sac ky Whatman No. 1 kich
thwéc 1,5 x 17 cm. Thoi gian séc ky lau hon khoéng
60 phut, dung mdi sic ky 1a dém TAE. Khi dung mdi di
chuyén dén centimet thi 15, lay bang gidy ra dé kho
roi c&t thanh tirng bang nhé réng 1 cm. Sau dé do dém
hoat d6 phong xa trén may do.

Kiém tra tinh én dinh sdn phédm theo thoi gian:
San pham danh d4u phéng xa dwoc bdo quan & diéu
kién 2 - 8°C, chira chat bao quan va khéng c6 chat bao
quan. Sau cac khoang th&i gian 1, 2, 3, 4, 5, 6, 7 ngay,
mbi ngay lay san pham ra, dé vé nhiét do phong, phan
tich d6 sach hoa phéng xa va hiéu suét danh dau béng
phwong phap séc ky.

Kiém tra d6 6n dinh trong huyét thanh va trong
NaCl 0,9%: Chia san phdm ra cac éng nghiém. U &
37°C trong thoi gian 6 ngay. Sau méi ngay lay ra do
hoat d6 phdéng xa, tinh ti 1& hoat dd phan gan va phan
tw do.
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Il . KET QUA

1. Két qua khao sat anh hwéng pH lén qua
trinh danh dau

%Y diing dé danh dau véi albumin cé ndng d6 phéng
xa 16 mCi/ml. Qua trinh danh dau ®Y- albumin thuc hién
voi cac pH khac nhau 2; 4; 4,7; 5; 5,5; 7 v&i thoi gian phan
{rng 12 60 phit & nhidt do phong (22 - 25°C).

Hiéu suét danh dau cla *Y-albumin dugc xac
dinh bang phwong phap sac ky. Hiéu suat danh dau cao
trong mién pH 4,7 - 6,0 (Hinh 1). Diéu nay cé thé giai

s dfaidh did %)

Eligm

pH
Hinh 1. Anh hwéng pH Ién qué trinh danh dau
2. Két qua khao sat anh hwéng thei gian phan
ng lén hiéu suat danh dau

Thoi gian phan &ng cling dwoc khado sat tai nhiét
dd phong. Bang 1 cho thay thoi gian can thiét tbi wu dé
phan &ng dat hiéu suét cao la khoang 60 pht.

Bang 1. Két qua khéo sdt anh hwéng thoi gian
phéan tng lén hiéu suat danh da

Thoi gian

) 1 15 | 30 | 60 | 90 | 120 | 150
(phut)
Hiéu suat
) B 80,5|93,4|95,3|99,6 | 99,6 | 99,8 |99,8
danh dau (%)

Thoi gian it hon cé thé khong dd cho phan (ng
xay ra hoan toan. Do vay thi nghiém tién hanh cho phan
ng danh d4u hat albumin 1a 60 phut.

3. Két qua khao sat anh hwéng nhiét do lén
hiéu suat danh dau

thich khi pH Ién hon 6,0 hiéu suét danh diu gidm, c6
thé do trong mién pH I&n hon 6 hodc kiém, ngoai diém
dang dién cua protein, cac phan t& albumin dé bi hoa
tan. Trong mién pH nhé hon 4,5 hiéu suét danh dau thap
hon. C6 thé la do trong mai trwdng cang acid cac nhém
chlrc hoat déng trén phan t&r albumin cang giam. Trén
bé mat cac hat albumin, c6 cac nhém chirc hoat dong
nhw —OH, —SH, —NH, trong mién thich hop (pH 4,7- 6,0)
cac nhom nay & trang thai hoat dong. Dém acetat co vai
trd duy tri pH cho qua trinh danh dau xay ra.
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Hinh 2. Hat albumin

Bang 2. Két qua khéo sdt anh hwéng nhiét 46
1én hiéu suat danh dau

Nhiét d6 G | Hiéu suat danh Ghi chi
(°c) dau (%)
24 99,6 L&c tron trén may
50 99,5 LAc tron trén may
70 99,3 L&c tron trén may
90 99,7 Khéng l&c

Nhiét dd phong hay nhét dd 90°C, phan (rng gan
%Y |&n hat d&u cho két qua hon 99%. Do vay chon diéu
kién phan ng tai nhiét d6 phong la thich hop.

3. Tinh ché san pham va so sdnh hiéu suét
ddnh dau

Hop chéat danh diu dwoc thdm tich dé thu duoc
san pham tinh khiét. Cho dung dich hat danh dau vao
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tui thadm tich, cot chat, nhing vao dém tham tich TAE
(Tris acetic EDTA), khudy lién tuc, thay nwéc 3 1an, sau
khi thdm tich phirc khong bén dwoc tach ra qua mang
thadm tich. Két qua thu dwoc san pham ®Y-albumin con

-~ 90y _ Albumin

® Albumin

(VNCHN)

CPM

‘BOY

{

Chiéu dai giay sic ky (cm)

Hinh 3. So sdnh ddanh dau hat albumin VNCHN véi
kit MAASOL

Db thi cho thay quy trinh gan vi hat albumin va
vi hat albumin kit MAASOL vé&i Y la giéng nhau, hiéu
suét danh dau clia ®Y-albumin dat hon 98%.

lai hon 80%. Day la san pham tinh khiét dwgc dung dé
nghién ctru &n dinh. Quy trinh danh déu va tinh ché
duwoc so sanh voi kit MAASOL clia hdng Health-Care
(Hinh 3 va 4).

Higu suat danh dau hat albumin véi Y-90
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Hinh 4. Kiém tra hiéu suét dénh dau cua
90Y-albumin bang phwong phép sédc ky gidy

4. Két qua kiém tra do sach héa phéng xa cta
san pham:

San pham danh dau luén dat do sach héa phong
xa hon 98% (Hinh 5, 6)
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Hinh 5. D6 sach héa phong xa 90Y

5. Két qua kiém tra do 6n dinh trong huyét
thanh va 6n dinh theo thoi gian

Ca hai chat danh d4u *°Y-albumin A va B déu cho
thay d6 sach hoa phéng xa luén Ién hon 95% trong subt
thoi gian U véi huyét thanh nguéi va G trong nwéc mubi
sinh ly tai nhiét d 37°C trong vong 6 ngay. Thi nghiém
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Hinh 6. Kiém tra dé sach héa phéng xa cua
90Y-albumin bang phwong phép sdc ky gidy

ching té réng trong nghién cru invitro, Y-albumin
khong bi phan hay, én dinh trong ca huyét thanh va
trong nwéc mudi sinh ly & nhiét d6 37°C vi vay cho phép
san pham *°Y-albumin cé thé n dinh trong nghién ctru
phan b sinh hoc trén 1am sang (Bang 3).
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Bang 3. Két qua kiém tra tinh én dinh hop chat danh dau *Y-albumin trong huyét thanh ngwoi va trong

NaCl 0,9%.
Ngay 1 2 3 4 5 6
On dinh trong huyét thanh (%) 99,8 99,0 98,5 97,8 96,6 95,8
On dinh trong NaCl 0,9% (%) 99,8 99,3 98,9 98,2 97,8 96,5

Tinh &n dinh theo thoi gian cla san phdm dwoc
theo ddi theo thdi gian bdo quan. Trong méi trwong co
thém axit ascorbic, phirc bén trong vong 7 ngay. Trong

moi trwdng bao quan khong cé acid ascorbic, phirc
khong 6n dinh, sau 7 ngay, do sach hoa phong xa it
hon 90% (Hinh 7).

Khong co acid ascorbic
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IV. KET LUAN

Vi hat albumin cé thé danh dau véi déng vi phong
xa Y trong cac diéu kién téi wu clia phan (rng danh
d4u. Két qua cho thay phan (rng danh diu dat hiéu suét
cao 98 - 99% & khoang pH 5,5; thoi gian phan trng
danh dau 1a 60 phut; nhiét do thich hop cho phan (ng
la nhiét d6 phong. Sau danh d4u, hop chét danh déu

TAI LIEU THAM KHAO

dwoc thadm tich va san phdm thu dwoc cé dod 6n dinh,
dd sach hoa phong xa cao hon 98%. Hop chét danh
dau duoc kiém tra chat lwong theo tiéu chuan dwoc
chét phong xa. San pham da duwoc kiém tra va dat yéu
cau vé do 6n dinh trong huyét thanh ngudi, San pham
on dinh theo thoi gian bdo quéan la 7 ngay trong axit
ascorbic, dat cac tiéu chuén cua thubc phong xa cho
muc dich diéu tri trong y hoc.
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TOM TAT

Muc tiéu: Béo cdo nay nhim xac dinh cac diéu kién tdi wu hoan thanh quy trinh danh déu cac vi hat albumin véi ddng vi

phong xa Yttrium - 90 va hoan thanh quy trinh kiém tra chit luong san phim.

Phuong phap: Kit albumin dugc diéu ché trong dém phosphat, kit gém 2 mg hat albumin va 0,5 mg chlorua thiéc. Kich
thudc hat albumin trong mién 5 - 30 mm. Hat dugc rira 3 1an bang dung dich dém phosphate pH 7,2 va ly tam, sau d6 tao huyén
phu trong dung dich dém acetat 0,5M, pH 6,0. Yttrium - 90 trong acetic acid 1M thu duogc tir may phat ddng vi *°Sr/*Y. Vi hat
dugc danh dau voi Y-90, hoat d6 phong xa 185 MBgq, pH 5,5, lc tron 60 pht, tai nhiét do phong. Dung dich dang huyén phu
duogc ly tim 3000 rpm trong 15 phat. Hiéu suit danh diu dwoc tinh toan dwa trén cac phuong phép ly tam, loc, so sanh véi
phwong phap séic ky gidy, trién khai trong dém Tris-Acetic-EDTA. Trong hé dém nay Y tir do di chuyén 1én tuyén trén dung
moéi (R, = 0,9 - 1,0), hat albumin gin phéng xa nim tai diém géc (R,= 0)

Két qua: Hiéu sudt danh diu hon 80% ¢ khoang pH 5,5, thoi gian phan tmg danh d4u 1a 60 phut, nhiét do thich hop cho
phan tmg 12 nhiét d6 phong (khoang 24°C). Hop chit danh ddu dugc thim tich trong dém phosphat. San phim c¢6 do sach hoa
phéng xa hon 98%. San phdm da dwoc kiém tra va dat yéu ciu vé chét lugng thude phong xa.

Két luan: Dé tai da dat muc tiéu dé ra 1a diéu ché hop chét vi hat albumin danh ddu phong xa *Y va kiém tra chét luong, day
1a dugc chat phong xa Iy tuong dung cho diéu tri ung thu ac tinh nhw 1 phuong phap xa tri ap sat. Trong twong lai can thiét phai
tiép tuc nghién ctru cac thi nghiém diéu ché hop chét *Y-albumin véi hoat do cao va nghién ctru trén dong vat ung thur thi nghiém.
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Ngay nhan bai: 10/07/2018 Ngay chap nhan dang: 20/07/2918
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