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Nghién ctru danh diu khang thé don dong bevacizumab
v6i dong vi phong xa Tc-99m dung trong chup hinh mién
dich phong xa ung thw
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Study on labelling of bevacizumab antibody with "~ "Tc in the tumor

radioimmunoscintigraphy
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Tom tat

Muc tiéu: Mé ta quy trinh danh dau déng vi phong xa vai khang thé don dong bevacizumab dé diéu
ché dugc chat phong xa #™Tc-bevacizumab trong chup hinh mién dich phong xa. Bevacizumab la khang
thé don dong nhan hoa tai té hogp khang yéu t6 tang trudng ndi mac mach mau (VEGF) va c6 tac dung
trong viéc ngan chdn qua trinh tang sinh mach. Déi tuong va phuong phdp: Khang thé bevacizumab
dugc gan vai déng vi phong xa *™Tc bang phuong phap danh dau truc ti€p dung thiéc (ll) clorua lam
chat khir. Cac khao sat téi uu hda dugc tién hanh nhu pH, nhiét do, thai gian, ty & cac chat tham gia
phan (ng. Phic mién dich phéng xa dugc kiém tra hiéu suat danh dau, do tinh khiét hoa phéng xa, do
dn dinh. Két qua: Két qua nghién clu t6i uu cho thdy, bevacizumab danh dau véi #“™Tc trong dém
phosphat 0,5M, pH = 7,5 & nhiét d6 phong va thoi gian 15 phut. Hiéu suat danh dau diéu ché #™Tc-
bevacizumab dat hon 95%, d6 tinh khiét hdéa phong xa trén 98%. Hop chat danh dau dat cac chi tiéu vé
dé 6n dinh trong 24 gid nghién ctu. Két ludn: Phiic hgp *™Tc-bevacizumab budc dau dat cac yéu cau
dugc chat phéng xa c6 thé dung cho cac nghién cdu tién 1am sang.

Ttrkhod: Khang thé don dong bevacizumab, dong vi phong xa Tc-99m, chup hinh mién dich phong xa.

Summary

Objective: This paper describes a method for the radiolabeling of monoclonal antibody bevacizumab in
the production  of ®"Tc-bevacizumab radiopharmaceutical in  the  radioimmunoscintigraphy
(RIS). Bevacizumab is ahumanized monoclonal and recombinant antibody that is an anti-vascular
endothelial growth factor (VEGF) and effective in blocking the process of angiogenesis. Subject and method:
Bevacizumab was labeled with radioisotope *™Tc by direct method using stannous chloride as reductant.
The labeling optimization was conducted such as pH, temperature, time, molar ratio. The
radioimmunoconjugates were tested for radiolabeling yield, radiochemical purity and stability. Result:
The results of the optimized study showed that bevacizumab was labeled with *™Tc in 0.5M phosphate
buffer, pH = 7.5 at room temperature for 15 minutes. Radiolabeling yields of labelled bevacizumab were
more than 95%, radiochemical purity reached 98% and stability for 24 hours. Conclusion: The
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conjugation of *™Tc-bevacizumab initially met the required criteria of radiopharmaceutical and could be

used for preclinical evaluations.

Keywords: Monoclonal antibody bevacizumab, radioisotope *™Tc, radioimmunoscintigraphy.

1.Pat van dé

Yéu t6 tang trudng ndi mdé mach mau (vascular
endothelial growth factor - VEGF) la protein dugc
san sinh tur cac té bao, déng vai trd quan trong trong
viéc hinh thanh cdc mach mau mdi. Khi VEGF biéu
hién qua muc dugc xem la buéc dau trong qua trinh
di can lién quan dén viéc chuyén déi “tao mach” [1],
hinh thanh khéi u cé kich thudc 16n han 2mm. Vi
vay, ngan chan tang sinh mach cling la muc tiéu cta
qua trinh diéu tri ung thu. Mét trong nhing thudc
khang su tang sinh mach dugc FDA cap phép va s
dung cho 1dam sang la khang thé don dong
bevacizumab. Bevacizumab c¢6 tdc dung ngdn chdn
su phat trién khdi u trong cac bénh ung thu nhu ung
thu than, ung thu ¢é ti cung, ung thu buéng tring,
ung thu dai trang [2]. Bevacizumab hoat déng bang
cach gan véi yéu to6 VEGF, tc ché su két hgp cla
VEGF vai thu thé Flt-1 va KDR, ngan chan qua trinh
tang sinh té bao ndi mé va tc ché su di can cla khéi
u [3]. Ngoai tac dung diéu tri ung thu, khang thé don
dong khang VEGF con dugc nghién ctru va c6 nhiéu
Uing dung trong sinh, y hoc, ndi bat la danh dau vai
déng vi phéng xa *"Tc, déng vi phat nang luong
gamma 140keV va thoi gian ban ra 6,01 gio rat thich
hop dung trong xa hinh chan doan. Khang thé
khang yéu t6 tang trudng mach mau nay tap trung
tai cdc mo6 ung thu theo co ché co su gia tang hinh
thanh mach tai cac khéi u. Khi cac khéi u can dinh
dudng dé phat trién, yéu t6 tang trudng ndi mo xuat
hién nhiéu, tap trung tai cac vi tri khoi u. Do vay, khi
danh dau vai déng vi phdng xa ™ Tc, khang thé don
dong nay co thé st dung va phat huy hiéu qua trong
chup hinh mién dich phéng xa RIS.

2. Ddi tugng va phuong phap

Nguyén liéu, héa chat: Bevacizumab néng do
100mg/4ml, hang Roche. Bong vi phong xa *"Tc
chiét tir may phat *Mo/*"Tc, dang Na*"TcO*, néng
ddé phéng xa 150 - 200mCi/ml, Polatom. Cac hod
ch&t SnCl,.2H,0, NaH,P0,.2H,0, Na,HPO,.H,0 hing

192

Merck. Sac ky ban méng (Silicagel 60 F254, Merck).
M4y phdéng xa tu chup Cyclone hdng PerkinElmer.

Phuong phap danh dau khang thé bevacizumab
v3i ddng vi phdng xa *"Tc: Khang thé dugc danh
dau vai "Tc bang phuong phap danh dau truc tiép,
dung thiéc (Il) clorua lam chat khir, kh{r cau disulfide
(S-S) trén phan tir khang thé vé dang sulfhidryl (SH),
dé dé dang tao phuc véi *®™Tc trong méi trudng
dém phosphat 0,5M, pH 7,4. D€ t6i uu hoa qui trinh
danh dau, cac nghién ctu khao sat dugc tién hanh
nhu sau:

Khdo sdt ham luong clorua thiéc: Cho vao cac
6ng danh dau 100ug khang thé bevacizumab, hoat
dé *™Tc 1a 5mdi, pH 7, thai gian danh dau 15 phut,
riéng ham lugng clorua thiéc thay d6i tur 11, 10, 20,
30, 40 va 50ug. Dung dich phan ting dugc phan tich
bang sac ky I6p mong (TLC).

Ham lugng khdng thé bevacizumab: C6 dinh ham
luong clorua thiéc la 40ug, hoat d6 *™Tc la 5mCi, pH
7, thai gian danh dau 15 phut, riéng ham luong
khang thé thay déi tir 1, 10, 100, 400, 600 va 1000pg.
Dung dich phan ting dugc phan tich bang TLC.

Hoat d6 phéng xa *"Tc: Cho vao cac 6ng danh
dau 100ug khang thé bevacizumab, 40ug thiéc (Il)
clorua, thay déi hoat d6 phong xa khac nhau & moi
ong, ttr 0,2mdCi, 1mCi, 5mdCi, 10mCi, 20mCi, 40mCi.
Phic danh dau dé yén 15 phut & nhiét dé phong.
Phan tich cac mau bang TLC.

Khdo sdt pH: C6 dinh cac 6ng phan ting gbm
khang thé 100ug, hoat d6 *™Tc la 5mCi, 40ug thiéc
clorua. Thay déi pH & cac 6ng danh dau la 3, 4, 5, 6,
7 va 8. Phan (ng danh dau trong 15 phat & nhiét
doé phong.

Phuong phdp kiém tra chdt luong:

D6 tinh khiét héa phéng xa: Cham 5ul ®"Tc-
bevacizumab 1én bang sac ky 16p moéng, trién khai
trong dung méi acetone, thai gian 15 phat. Bang sac
ky dugc chup trén mdy phéng xa tu chup Cyclone,
tinh dé tinh khiét héa phong xa bang phan mém
OptiQuant 5.0.
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Do bén *"Tc-bevacizumab theo thdi gian: Mau
#"Tc-bevacizumab sau khi danh dau dugc bao quan
trong cac loai dung dich d&m nhu phosphat 0,5M,
pH 7,4 c6 thém acid ascorbic hoac albumin, dém
acetate 0,5M, pH 6, NaCl 0,9%. Sau cac khoang thai
gian 1, 3, 6, 24 gi¥, *"Tc-bevacizumab dugc phan
tich bang TLC, trién khai trong dung moi aceton.
Thong ké hiéu suat danh dau diéu ché *"Tc-
bevacizumab tién hanh trén 10 mé nghién cuu.

2.3. Xirly sé liéu
Cac sO liéu dugc phan tich dung phan mém
Prism 8.4.3 va tinh d6 tinh khiét héa phdéng xa bang

phan mém OptiQuant 5.0. Su khac biét c6 y nghia
thong ké khi p<0,05.

3.Két qua

3.1. Két quad khdo sdt ham luong cdc chdt tham
gia phan irng

Thiéc (Il) clorua: Qua trinh danh dau khang thé

bevacizumab véi dong vi phong xa *"Tc dat hiéu
suat hon 98% (Hinh 1).
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Hinh 1. Ham lugng thiéc clorua va hiéu suat danh dau

Do thi cho thay véi ham lugng thiéc clorua 10ug
trg 1én, hiéu suat danh dau dat hon 91%, va hiéu
suat danh dau dat cao nhat la 99% khi ham luogng
thiéc clorua dat 40ug.

Ham lugng khdng thé va hoat dé phéng xa: Két
qué khdo sat ham lugng khang thé bevacizumab
tham gia trong phan Ung danh dau véi dong vi
phong xa ®"Tc cho thay hiéu suat danh dau dat hon
95% vGi ham lugng khang thé ti 1ug dén 1000ug.
Hoat d6 phéng xa ctia *"Tc tir 1mCi tr& [én tham gia

trong phan ting danh dau 100ug khang thé cho hiéu
suat dat han 98%. Trong mién < 1mCi, hiéu suat gan
chi dat 86,8% (Hinh 2).
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Hinh 2. Khao sat ham lugng khéng thé, hoat d6 *™Tc
va hiéu suat danh dau

Hoat do riéng cta *™Tc khéng chat mang la
5,27 x 10° mCi/mg [4]. Danh dau 5mCi *™Tc tuong
duong 0,945ng (0,0095nmol/L) va 100ug khang thé
tuong duang 0,66nmol/L. Ty |é mol gilta Tc-99m va
khang thé la 0,0143. Hiéu suat danh dau dat 98%, s6
nhom gdn clia *"Tc trén phan ti khang thé 13 0,014,
ty 1& nay thich hop déi véi cac hgp chat danh dau
dung trong chup hinh chan doan.

K&t qua khao sat pH danh dau khang thé: Qua
trinh danh dau khang thé véi *™Tc dat hiéu suat cao
hon 98% trong mién pH t& pH = 3 dén
pH = 7 (Hinh 3). Trong mién nay kha nang 6n dinh
clia cac goc -RS rd hon. Chat khir duing trong nghién
ctu nay la thiéc chlorua lam nhiém vu khit *"Tc’* vé
#MTc* trong moi trudng acid. Khi pH= 8 hiéu suat
danh dau giam con 94,55%, va vi moi trudng kiém
khéng bao quan dugc cac hop chat danh dau phong
xa, nén chon pH danh dau téi uu la pH trung tinh.
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Hinh 3. D6 thi khao sat pH va hiéu suat danh dau

Két qua khao sat thoi gian va nhiét dé phan
ing: Két qua Hinh 5 cho thay, thoi gian t6i uu dé
phan Ung dat hiéu suat cao hon 98% la khoang 5
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dén 20 phut, néu thai gian it han c6 thé khong da
cho phan Ung xady ra hoan toan. Thai gian lau hon cé
thé do phan ti oxy héa lam thay déi nhe hoat tinh
cta khang thé hodc lam hong mét sé cau trdc cla
khang thé. Do vay, chon thgi gian phan Ung téi uu
cho phan ting danh diu khang thé 1a can thiét.
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Hinh 4. Két qua khao sat thai gian va nhiét d6 phan tng

Phan (ng danh dau khang thé véi *"Tc dugc
khao sat & 4°C, 24°C va 37°C cho thdy phtic phong
xa dat hiéu suat cao du thuc hién danh dau & cac
nhiét d6 khac nhau, hiéu suat gan van duy tri & muc
trén 98%.

Két qua kiém tra chat lugng: Két qua phan tich
va do dém cho thay, dé tinh khiét héa phong xa clia
phic danh dau dat hon 98% (Hinh 5). D6 thi cho
thay phuc ®"Tc-bevacizumab nam & goc clia bang
sac ky Ry = 0,1, con ®"Tc tu do sé di vé ngon R,=0,9.
Két qua cho thdy *"Tc-bevacizumab dat chi tiéu
chat lugng clia dugc chat phong xa dung trong cac
nghién ctu tiép theo.
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Hinh 5. D6 tinh khiét hoa phong xa #“™Tc-
bevacizumab, TLC 10 x 100mm, dung mai aceton,
chup bang sac ky trén may phéng xa tu chup Cyclone.

D6 bén #"Tc-bevacizumab theo thdi gian: Két qua
phan tich cho thdy dung dich san pham én dinh
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trong dém phosphat chiia thém acid ascorbic cho
dén 24 gid, kiém tra do6 tinh khiét hoa phéong xa sau
24 giG danh dau van dat hon 98% (Hinh 6). Acid
ascorbic 1a chat thuong dugc dung lam ta duoc
trong céc loai thudc nén c6 thé sir dung dé én dinh
phuc khang thé danh dau véi phong xa nhu phuc
#"Tc-bevacizumab.

F 1204 .
= ®- Acid ascorbic
5 100 — = Alburnin
S 80 -4 MNaCl 0,9%
a
2 s - Acetate 0,5M
o=
w40
£
= 204
£
o 0 T T T T T T T 1
@ 0 3 6 9 12 15 18 21 24

Thei gian (gid)

Hinh 6. Theo déi d6 6n dinh phuc *™Tc-bevacizumab
theo thdgi gian

Tom lai, qua trinh danh dau khang thé don
dong bevacizumab véi déng vi phéng xa *"Tc dugc
thuc hién trong méi trudng dém phosphat 0,5M, pH
= 7,4, trong d6 100ug khang thé, 40ug chat khur
thiéc clorua va 5mCi *"Tc, thoi gian danh dau la 15
phut & nhiét d6 phong.

Két qua thong ké trén 10 16 danh dau cho thay
hiéu suat danh dau diéu ché *"Tc-bevacizumab la
98,96 + 0,49% (n = 10). Vi vay, khéng can thiét phai
tinh sach qua cét sac ky loc gel nhu thudng thay khi
dung chat kh nhu 2-mercapto ethanol hoac
dithiothreitol hodc dung phuong phap gian tiép vai
cac chat tao phuc trung gian nhu MAG,; [3].

4.Ban luan

Qua trinh danh dau khang thé bevacizumab vdi
#"Tc dung thiéc lam chat kh, lién két disulphite (S-
S) dugc khir thanh nhom thiol (-SH) va danh dau dé
dang véi déng vi phéng xa #®"Tc (thudng la & trang
thai ion *™Tc*). Chang téi chon chat khir la ion thiéc
dua trén nhiéu nghién ctu trudc day, cac thudc
phong xa danh dau véi *"Tc da thuong mai va da s
dung an toan trén lam sang [4]. Hon ba thap ky qua,
ky thuat danh diu khang thé véi cac déng vi phong
xa nhu *"Tc, ""'In, ", "®F dung trong chup hinh
chan doan da dugc phat trién va sir dung trén lam
sang dé chup hinh cac ung thu nhu ung thu truc
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trang (satumomab pendetic, arcitumomab), ung thu
tuyén tién liét (capromab pendetide), u lympho
khéng Hodgkin, ung thu gan, nhéi mau co tim
(imciromab penlefate) nhiém trung va viém
(sulesomab, fanolesomab) [5].

Cac két qua trong nghién clu cho thdy rang,
hiéu suat danh dau dat cao > 95%, tham chi v&i ham
lugng thiéc clorua < 20ug, pH ti pH = 3 dén pH =7,
thai gian tir 5 phut danh dau tré di va ngay ca khi
ham lugng khang thé chi tir 1ug, ching té qua trinh
tao phuc cta dong vi phong xa *™Tc véi khang thé
dé dang xdy ra. V&i ham lugng khang thé 100ug,
hiéu suat danh dau dat trén 98%, cho thady cang
nhiéu phan ti khang thé, cang cé nhiéu vi tri gan. So
sanh vaéi cac nghién cdu tuong ty nhu Faiza va cdng
su gan day, khi gan bevacizumab qua phoi tu
p-SCN-Bz-TCMC [1] hodc Camacho va cdng su vdéi
#MT¢(CO)s-bevacizumab va " Tc-HYNIC- bevacizumab
déu tao ra san pham c6 do tinh khiét hoa phong xa
cao va bén trong nuéc mudi sinh ly cing nhu dém
phosphat dén 6 gi¢ sau khi danh dau [6, 7]. Cui cing
la pH trung tinh cling nhu thai gian danh dau 15 phat
dugc chon dé phu hgp khi st dung lam sang. Sau 24
giG, phuic bén trong nuéc mudi sinh ly hodc dém
phosphat cé thém acid ascorbic va albumin, thuan
lgi cho viéc bdo quan va st dung.

5. Két luan

Nghién ctu danh dau khang thé don dong
bevacizumab vai dong vi phéng xa **"Tc dat hiéu
suat cao. Phuric danh dau dat cac chi tiéu vé doé tinh
khi€t hoa phong xa va dé 6n dinh theo yéu cau
clia dugc chat phong xa dung trong chup hinh
chan doan céac khoi ung thu. DE cé thé st dung
®"Tc-bevacizumab trén 1dam sang, can cé nhing
nghién ctu sau hon vé cac danh gia tién 1am sang
nhu hoat tinh mién dich, phan bé trén dong vat,

danh gia liéu lugng cling nhu hiéu qua chup hinh
phong xa mién dich.
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