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NGHIEN CUU PIEU CHE VA KIEM TRA CHAT LUQNG
MACROAGGREGATED ALBUMIN GAN PONG VI PHONG XA *™Tc¢

Nguyén Thi Thu', Nguyén Thi Khdnh Giang'
Nguyén Thi Nggcl, Ding Ho Hong Quangl
Toém tit
Diit vin dé: Albumin huyét thanh ngudi (HSA) duoc diéu ché thanh dang hat
két tu albumin (Macroaggregated albumin - MAA) va duoc nghién ctru gin véi
ddng vi phéng xa *™Tc. Muc tiéu: Trinh bay két qua didu ché ™ Tc-MAA dung
trong chup hinh chan dodn ung thu phdi va tién lidu trong diéu tri ung thu gan
bang *’Y-microsphere. Péi twong va phwong phdp: MAA duogc didu ché bang
phuong phdp két tu nhanh tir dung dich HSA 0,3% va dung dich NaCl 5% ¢
nhiét do 80 - 90°C, pH 6. Hat duoc ly tam, loc va chon kich thudc. Cac khao sat
gin t6i wu duoc tién hanh nhu ham luong clorua thiée, pH. ™ Tc-MAA dugc
kiém tra d6 tinh khiét hod phéng xa, d6 6n dinh. Két qud: Mbi kit MAA dugc
diéu ché chira 30 mg MAA, kich thudc hat khoang 20 - 50 um, 0,5 mg chlorua
thiéc (1), pH 5. Hiéu suét gin ™ Tc-MAA dat > 95% va do tinh khiét héa phéng
xa > 98%. Két lugn: *Tc-MAA 1a thudc phéng xa 1y tuong ding trong chup
hinh chan doén phodi va céc ung thu khéc.
* Tor khéa: " Te-macroaggregated albumin; Thudc phong xa; Xa hinh tudi
mdu phoi; Kiém tra chdt luong.

STUDY ON THE PREPARATION AND QUALITY CONTROL OF
MACROAGGREGATED ALBUMIN LABELLED RADIOISOTOPE *"Tc

Summary

Introduction: Human serum albumin (HSA) is used in the preparation of
macroaggregated albumin (MAA), which is studied on the optimized conditions
labeling with *™Tc. Objectives: To present the results in the production of
#"Tc-MAA used in lung perfusion scintigraphy and pre-dose in the liver
treatment process using 'Y -microspheres. Subjects and methods: The albumin
macroaggregates were prepared from 0.3% HSA in 5% sodium chloride, pH 6,
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by heating a mixture of instant precipitation under 80 - 90°C. The MAA was
centrifuged filter and particle sizing. The labeling optimization was conducted,
such as stannous chloride and pH. *"Tc-MAA was tested for radiolabeling yield,
radiochemical purity, and stability. Results: The MAA formulation kit contained
30 mg MAA, 20 - 50 um particle size, 0.5 mg stannous chloride, pH 5. The
radiolabeling yields of *™Tc-MAA were more than 95% and radiochemical
purity was > 98%. Conclusion: *"Tc-MAA is an ideal radiopharmaceutical in

lung perfusion scintigraphy and other cancer.

* Keywords: gngc—macroaggregated albumin; Radiopharmaceuticals; Lung

perfusion scintigraphy; Quality control.

DAT VAN DE

Ngay nay, thudc phéng xa
MAA dang dugc st dung rong rai tai
cac co sO0 y hoc hat nhan nham chup
hinh chan do4n phoi va chan dodn gan
v6i lidu tham do trude khi diéu tri ung
thwy gan bang hat vi cau Y-
microsphere [1, 2] dya vao k¥ thuat y
hoc hat nhan, str dung thiét bi SPECT-
CT [1]. Nghién ctru hoan thién va phat
trién san phidm " Tc-MAA 1a can thiét
dé chu dong va cung céap trong nudc,
phuc vu nhu ciu cua bénh nhan. Trén
thé gidi, bénh ung thu ngly cang gia
tang, anh huong 16n dén su phét trién
kinh t¢ - xa hoi. Theo uéc tinh cla
GLOBOCAN (2020), c6 19,3 tri¢u ca
ung thu mac méi duoc chan dodn. Cac

99
"Tc-

ung thu chiém tan sudt 16n 12 ung thu
gan, phoi. Tai Viét Nam, trong tong sd
182.563 ca mic méi c6 26.262 ca ung
thu phéi (14,4%). Ty 1é tir vong do ung
thu phéi dung thi hai sau ung thu gan
[3]. Ung thu phoi va gan 12 mot nhém

ciac bénh dén hién nay chua cé thude
dic tri. Moi phuong phdp phau tri, xa
tri liéu hay héa tri li¢u cling chi gitdp
dap tmg mot phan trong diéu tri. Do
vay, viéc nghién ciru chan dodn sém va
theo doi diéu tri 12 van dé& quan trong.
Véi nang lugng gamma 140 keV va

PMTe duoe st

chu ky bin ra 6 gio,
dung cho céc nghién ctu chyp hinh
chan dodn va la dong vi phéng xa Iy
tuong khi tao phtrc hgp voi cic phan t
sinh hoc, déac biét thich hop trong chan
dodn ung thu. Céc thudc phéng xa gin
v6i P"Te duge st dung véi > 80%
trong tong s6 thudc phéng xa ding
trong y hoc hat nhan [4, 5, 6]. Vi hat
albumin thuong ding gin véi dong vi
phéng xa dé chup hinh chan dodn nhu
T MAA, *™Tc-nanocoll hién hinh
chdn dodn phdi, tuy xwong va cdc
nhiém trung [1, 7]. Sau khi ti€m tinh
mach *™Tc-MAA, kich thudc hat cta
PMTe-MAA 1a 10 - 80 um, 16n hon
nhiéu so v6i duong kinh trung binh
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(7 - 8 um) cua mao mach nén gay ra
nghén mao mach. Co ché dinh vi cua
#"Tc-MAA trong mao mach phdi
duoc goi 1a phong téa mao mach. Dé
céi tién kich thudc vi hat albumin ding
trong xa hinh phdi va tham thinh gan
tién didu tri ung thu gan bang hat vi
cau Y microsphere, ching tdi thuc
hién nghién ctru nay nham: Trinh bay
két qua nghién ciru cdc diéu kién toi wu
dé diéu ché va gan vi hat albumin kich
thuée 20 - 50 um véi dong vi phong xa
P"MTe va kiém tra chat liwong hop chat
gdn, dat chdt lwong sir dung trong y té.

POI TUQNG, NGUYEN LIEU,
HOA CHAT VA PHUONG PHAP
NGHIEN CUU

1. Poi twong, nguyén li¢u, hoa
chit nghién ciru

Pong vi phéng xa *"Tc chiét tir
mdy phat Mo/ Tc, dang Na”™TcO",
nong do phéng xa 150 - 200 mCi/mL
do Vién Nghién ctru Hat nhan cung
cAp. HSA dang bot dong kho, CAS No.
70024-90-7 (Hang Sigma-Aldrich).
Cdc loai héa chat khiac nhu
NaH,PO,.2H,0, SnCl,.2H,0, NaOH 2
M, HCI 2 M, NaCl, acid ascorbic
(Hang Sigma hodc Merck). Sic ky ban
mong (Silicagel 60 F254, Merck). May
phéng xa tu chyp Cyclone (Hang
PerkinElmer, B431200). Nghién ctru
thyc hién tai Trung Tam Nghién ctru
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va Diéu ché dong vi phéng xa, Vién
Nghién ctru Hat nhan.

2. Phwong phap nghién ctiru

* Phwong phdp diéu ché MAA: Dua
trén phuong phdp khudy c6 cai bién
cua Hunt va CS [2]. Can 0,9g¢ HSA hoa
tan trong 300 mL nudc cét, chinh pH
4,6. Dung dich dugc nhd giot trong
NaCl 5%, pH 6, chira 1,0g gelatin,
khudy & nhiét do 80 - 90°C, thoi gian
30 phdt. Hip dung dich & nhiét do
107°C, 60 phuat. Ly tdm va rua hat
trong dung dich NaCl 0,9%, thu dugc
30 mL. Loc qua phin lgc dé loai bo hat
< 20 um va > 50 um. Do kich thude va
tinh s6 luong hat ding budng dém
hdéng cau. Chia ra cic chai, mdi chai
1,0 mL (chtra 30 mg albumin), bao
quan ¢ nhiét do 2 - 8°C dung cho céc
nghién ciru tiép theo.

- Phuong phép gan MAA véi dong
vi phéng xa *"Tc: MAA duogc gin véi
%mTc bang phuong phdp truc tiép,
dung thiéc (II) clorua lam chat kh,
khtr cau disulfide (S-S) trén phan tu
MAA vé dang sulfhidryl (SH), dé dé
dang tao phuc voi *"Tc trong moi
truong dém phosphat. Dé t6i uu hod
quy trinh, cidc nghién cuou khao sit
dugc tién hanh nhu sau:

- Khao sat ham luong clorua thiéc:
Cho vao céac chai chtra 30 mg MAA,
hoat d6 **™Tc 1a 5 mCi, pH 7, thoi gian
gan 15 phdt, ham luong clorua thiéc



TAP CHI Y DUQC HQC QUAN SU SO 9 - 2022

thay déi tir 0,05; 0,10; 0,25; 0,50; 1,0;
1,5 va 2,0 mg. Hon hop phan tng duoc
phan tich bang phuong phap sic ky 16p
mong (TLC).

- Khao st pH: C6 dinh 0,5 mg thiéc
clorua. Thay doi pH ¢ céc chai gan 1a
3, 4,5, 6,7 va 8. Phan ting gan trong
15 phuit ¢ nhiét d§ phong.

- Didu ché ”"Tc-MAA: D¢ diéu ché
kit gan véi ™Tc, cho vao 30 mL dung
dich chtta 0,9 mg albumin nhu trén
mot lugng 15 mg/10 mL SnCl,.2H,0
va 12 mL dém phosphat (1,38 mg/12
mL NaH,PO,.2H,0). Thém nuéc cat
dé thé tich 1a 45 mL, pH cubi 1a 5,0.
Chia ra céc chai, mdi chai 1,5 mL
(chta 30 mg albumin), bdo quan &
nhi¢t do 2 - 8°C hoac dong kho.

* Phuong phdp kiém chudn chdt luong:

- D¢ tinh khiét héa phéng xa: Cham
5 ul ™Tc-MAA 1én 3 bang séic ky 16p
mong, trién khai trong dung moi
acetone, thoi gian 15 phut. Mau déi
chung 12 Na”™TcO,. Céc bang sic ky
dugc chyp trén mdy phdéng xa tu chup
Cyclone, tinh dg tinh khiét hoa phong
xa dung phﬁn mém OptiQuant 5.0.

- D6 bén "Tc-MAA theo thoi gian:
Mau *Tc-MAA sau khi gin dugc
bao quan trong céc loai dung dich d¢m
nhu phosphat 0,5 M, pH 7,4 hoac nudc
mudi sinh 1y c6 thém acid ascorbic.
Sau cdc khoang thoi gian 1, 3, 6, 12
va 24 gio, "Tc-MAA dugc phan tich

bang TLC, trién khai trong dung
moi aceton.

- Thtt vo khuan va nodi doc td vi
khuan *"Tc-MAA: Céc chi tidu sinh
hoc cua *™Tc-MAA nhu thir vo khuin
theo phuong phdp nudi cdy truc tiép,
theo SOP-BC-001 va thir ni doc 6 vi
khuan theo phuwong phap do noi doc td
vi khuan LAL test ding thiét bj PTS-
100, Theo SOP-TBPP-001.

* Xir Iy s6 liéu: Bang phin mém
Prism 8.4.3 va tinh d¢ tinh khiét héa
phéng xa bang phan mém OptiQuant
5,0. Su khac biét c6 y nghia thong ké
khi p < 0,05.

KET QUA NGHIEN CUU
1. Két qua diéu ché MAA
Hat két tu duoc diéu ché c6 kich
thude 10 - 30 pm, sb luong trung binh
4 - 5 triéu hat trong mdi chai, dém trén
budng dém hong cau (Hinh 1).
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Hinh 1: Hat albumin, chup trén kinh
hién vi Nikon eclipe 801 (Nhat Ban),
do phong dai x 400.
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2. Két qua khao sat diéu kién gin phéng xa

* Két qua khdo sdt ham lieong clorua thiéc: Lwong clorua thiéc 16i wu dwoc
chon tir két qua bang 1:

Bang 1: Két qua khao sdt anh huong ham luong clorua thiéc 1én hiéu suat gin
(n=3, X +SD).

SnCl; (mg) 0,05 0,10 0,25 0,50 1,00 1,50 2,00

Hiéu suit gin 7425 | 89,17 | 9343 | 96,26 | 98,19 | 99,24 | 9935
(%) £041 | 2032 | £033 | £0.11 | £022 | £041 | £0,32

Vi clorua thiéc > 0,5 mg trong moi chai, hi¢u suat gan cia MAA véi 9me

dat > 96%. Hiéu suat gan khong dat > 95% khi ham lugng clorua thiéc < 0,5 mg,
vi vay khong duoc chon. Chit khir clorua thiée ¢6 vai trd khtr *™Tc’* vé #™Tc*
trong moi trudng acid dé san sang gan.

* Két qud khdo sdt pH: Qué trinh gin MAA véi ™Tc dat hiéu suat > 98%
trong mién pH tir 4 - 5 (Hinh 2). Trong mién nay kha ning 6n dinh cta cic gdc -
RS 13 rang hon nén phan tir dé gan.
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Hinh 2: Két qua khao sat anh hudng pH 1én hiéu suat gan (n = 3, + SD).

Khi pH trong mién kiém, hiéu sut gin giam, pH on dinh cta albumin 14 trong
mién acid, nén chon pH gén tdi vu 12 5. Trén hinh 2 cho thiy hiéu suat gin cia
#MPe-MAA cao trong mién pH 4 - 5. Diéu ndy c6 thé giai thich khi pH > 6, ¢4
thé do ngoai diém ding dién cua protein, cdc phin tir albumin dé bj hoa tan nén
higu suat gan giam. Trong mién pH < 4, hiéu suat gan thap hon, c6 thé do trong
moi trudong cang acid, cdc nhém chtrc hoat dong trén phén tir albumin cang giam.
Trén bé mit céc hat albumin ludn ton tai cdc nhém chitc hoat dong nhu -OH, -
SH, -NH.
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* Két qua khdo sdt thoi gian phdan iing lén hiéu sudt gan: Thoi gian phan (g
cling duoc khao sat tai nhi¢t do phong (Hinh 3).

Hiéu suat danh dau
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Hinh 3: Két qua khéo sdt anh huéng thoi gian phan tng 1én hiéu suit gin
(n=3, X +SD).
Két qua cho thay thoi gian can thiét t6i wu dé phan mg dat hiéu suat cao 1a
khoang 15 - 60 phut. Thoi gian it hon c6 thé khong du cho phan tng xay ra hoan
toan. Do vay, thi nghiém tién hanh phan (rng gan hat albumin vé1 thoi gian 15 phuat.

3. Két qua kiém tra chat lwong

* Kiém tra d¢ tinh khiét héa phong xa ciia **"Tc-MAA: Bang phuong phép sic
ky 16p moéng va tinh todn cho thay phirc **"Tc-MAA nam & gbc R, = 0,1, con
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c tu do sé di vé ngon trén bang sdc ky, R¢= 0,9 (Hinh 4).
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Hinh 4: A. D6 tinh khiét héa phéng xa caa *"Tc-MAA, TLC, do trén thiét b

phong xa tu chup.
B. P9 tinh khiét héa phéng xa cia

99m

Tc, TLC, do trén thiét bi phéng xa tu chup.
Do tinh khiét héa phéng xa cta *"Tc-MAA dat > 98%.
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* Kiém tra d¢ bén ciia **"Te-MAA: Két qua phan tich cho thiy *"Tc-MAA 6n
dinh trong dém phosphat hoic NaCl 0,9%, tat ca cdc mau déu thém acid ascorbic

0,05 mg/mL (Hinh 5).

-# Phosphat 0,1 M

msk‘\d;

>
-~ NaCl 0.9 %

—a

-+ Acectat 0,1 M

Do tinh khiét héa phéng xa (%)

| —
0 2 46

8 101214 16 18 20 22 24
Thoi gian (gio)

Hinh 5: Theo dai d6 6n dinh *™Tc-MAA theo thoi gian (n = 3, X + SD), p < 0,05.

Phtic *™Tc-MAA bén trong mdi trudng thém chat chdng thuy phan nhu acid
ascorbic. Két qua cho thiy san phdm **"Tc-MAA 6n dinh trong 24 gid sau khi

gan phéng xa.

* Thir vé khudn va néi doc t6 vi khuan *"Tc-MAA: Dung dich *™Tc-MAA
dat yéu cau thtr vo khuan. Két qua thtr noi doc t6 vi khuan 12 3,2 + 0,81 EU/mL

(n=3, X +SD).

BAN LUAN

Viéc diéu ché "Tc-MAA dé cung
cp st dung 1am sang 13 can thiét vi
nhu cau st dung cao. Nghién ctru gin
MAA véi ddng vi phéng xa Tc-99m da
duoc tién hanh nham khao sat cdc diéu
kién t6i wu dé hoan thién quy trinh gan.
Céc két qua trong nghién ctru cho thay,
hiéu suat gan dat > 95 % véi ham
luong thiéc 0,5 mg/chai kit, pH tir
4 -5, thoi gian tr 15 - 60 phut, chung to
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qué trinh tao phuc ctua dong vi phéng
xa ™Tc voi MAA d& dang xay ra.
Phic “"Tc-MAA gin voi hiéu suét
cao trong mién pH acid do kha ning 6n
dinh cta cdc géc -SH. Thoi gian gin
cho thiy phén tir albumin ciing nhu cic
phan tir sinh hoc khic nhu céic loai
khéng thé c6 thoi gian phan tng tir 5 -
15 phit [4, 5]. Sau khi gén, san pham
6n dinh trong dém phosphat chira thém
acid ascorbic. Sau 24 gio, d6 tinh khiét
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hod phéng xa van dat > 98% (Hinh 5).
Viéc lya chon chat khir dung trong
nghién ctru gin 1a ion thiéc duwa trén
nhiéu nghién ctru trudc day, lién két
disulphite (S-S) s€ dugc khu thanh
nhém thiol (-SH) va dé& dang gan voi
ddéng vi phéng xa *™Tc, céc thubc

) Lo .99
phéng xa gan véi

Tc da thuong mai
va st dung an toan trén lam sang [4,
5]. Tuong ty, so sénh véi nghi€n clu
cta Hunte va CS, khi diéu ché MAA
déu tao ra san pham c6 kich thudc 10 -
80 um, do tinh khiét héa phéng xa cao
va bén trong nudc nudi sinh 1y ciing
nhu dém phosphat dén 6 gio sau khi
gan. Ciing can luu y vé kich thudc hat,
dung cic phéu loc milipore theo kich
thudc mong mudn nhu nghién ctru cla
Jensen va CS dé loai bo cac vi hat nho
hon [1, 7]. Nghién ctru nay can tién
hanh thém vé phan bd, dao thai va céc
danh gid tién 1am sang dé trong twong
lai c¢6 thé ung dung chan trj *™Tc-
MAA/’Y-MAA trén ung thu gan va
cac ung thu dic biét khac.

KET LUAN

Hat két tu MAA duoc diéu ché va
gin voi déng vi phéng xa *"Tc trong
cac diéu kién t6i uu cta phan Gng. Két
qua diéu ché ™ Tc-MAA véi hiéu suét
cao 98 - 9% & pH 5, thoi gian phan
tmg gin 15 phit tai nhiét d6 phong.
Hop chit gin *"Tc-MAA c6 d6 6n

dinh, do tinh khiét hod phéng xa dat
> 98%. San pham di duogc kiém tra va
dat yéu ciu vé d6 on dinh theo thoi
gian trong dém phosphat cling nhu
trong nudc mudi sinh 1y ¢6 thém acid
ascorbic. ™Tc-MAA dat cdc tiéu
chuan cua thudc phéng xa st dung
trong y hoc. Can nghién ctru siu hon
dé diéu ché vi hat Y-MAA véi kich
thudc tuwong tu ding trong diéu trj.
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