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TOM TAT

Bao cao nay mé ta quy trinh danh dau iod phong
xa voi khang thé do’n dong nimotuzumab dé diéu ché
dwoc chét phong xa *'I-nimotuzumab dung trong diéu
tri ung thw. Nimotuzumab la khang thé don dong
khéng thu thé tang truong biéu bi nguoi theo co ché
canh tranh voi EGF (yéu té tang truo’ng biéu bi 5)
Khang thé dwoc danh dau véi ddng vi phoéng xa
béng phuong phap chloramin T. Phirc mién d/ch
phéng xa duoc kiém tra chat lvong, phan bd sinh hoc
va danh 3q/a dGc tinh phong xa trén chudt thye nghiém
v6i liéu "' I-nimotuzumab 84, 252 va 840 MBg/mg. Két
qua cho higu suét danh dau dat hon 95%, d6 tinh khiét
héa phoéng xa trén 99%. Thubc dat céc chi tiéu vé thir
v6 khuén, ndi déc t6 vi khuén, 6n dinh invitro va phan
bé dac tring trén hé tuéi mau, an toan trén mo, té bao
chuét thuc nghiém véi céc liéu diéu tri. Thir déc tinh
phong xa trén chudt thurc nghiém quan sét co sy tang
va giam nhe cac chi s6 huyet hoc, sinh hoa, chup hinh
vi thé té bao céc mé. Thudc phéng xa dat cac yéu cau
duwoc chét phéng xa diéu tri Am sang, tng dung trong
diéu tri ung thu dau ¢ trong nwéc béng liéu phap mién
dich phéng xa.

Tir khéa: Mién dich phéng xa, "'l-nimotuzumab,
kiém tra chét long duoc chat phéng xa.

SUMMARY

STUDY ON THE PREPARATION OF
RADIOLABELED MONOCLONAL ANTIBODY ™'I-
NIMOTUZUMAB FOR CANCER THERAPY

This report describes the radioiodination process of
nimotuzumab monoclonal antibodies to prepare "'I-
nimotuzumab radiopharmaceutical for cancer therapy.
Nimotuzumab is a monoclonal antibody anti epidermal
growth factor receptor in the mechanism of competition
with EGF (epidermal growth factor) Antibodies are
labeled with radioisotope ™'l using chloramin T
method. Radioimmunoconjugate were quality control,
biodistribution — and  radiotoxicity — evaluation in
experimental mice after intravenous (iv) with either 84,
252 or 840 MBg/mg of "*'I-nimotuzumab and were
followed within 30 days. The results showed that
radiolabeling  efficacy was more than 95%,
radiochemical purity of the radiopharmaceutical was
more than 99%. The product has been passed the test
for sterility, bacterial endotoxin, invitro stability,
distribution system characteristics on blood flow and
tissue and cells safety evaluation in mice with
therapeutic doses. Tests for radiotoxicity showed that
minimal to slight of Iincrease hematological,
biochemical analyses and microscopic exam/nat/ons of
tissues were observed. Radiopharmaceutical |-
nimotuzumab was reached requirements for clinical

use, begins to treatments for head and neck cancer by
radioimmunoassay method in the country.

Keywords: radioimmunotherapy,
nimotuzumab, quality control of radiopharmaceuticals.

MO PAU

Trong nhitng nam gan day, khang thé don dong
danh d4u phoéng xa da duoc nghién ctru didu ché va
ung dung trong chan doan va diéu tri ldm sang. Trong
s6 d6, ché phdm "'|-nimotuzumab gom khang thé don
dong khang thu thé EGFR [1] danh d&u déng vi phéng

'l 1a mét trong nhitng dwoc chét phdng xa dwoc

nghlen ctru st dung trong diéu tri bénh ung thw. Nhiéu
loai ung thu cé thu thé tang truéng biéu bi dwong tinh
(EGFR: Epidermal Growth Factor Receptor). Thu thé
nay thuong lién quan t6i ung thu bidu mé do dot bién
hodc tang boc 1 gay tinh trang tang sinh qua mic cua
té& bao. Day chinh la yeu t& dich hap dan trong tri liéu
dich bdng khang thé don déong khang EGFR.
Nimotuzumab 1& khang thé don dong khang thu thé
tang trudng biéu bi ngudi theo co ché canh tranh véi
EGF (yéu to tang trwong biéu bi) lam giam chuyén héa
va chét té bao bénh [4]. Khang thé khang EGFR -
nimotuzumab duwoc gan v&i dong vi phong xa "'l bang
phuwong phap danh dau phong xa st dung chloramin T
Idm chét oxy héa. Khang thé danh d&u duoc tinh ché
va kiém tra chét lwong theo tiéu chudn cla thubc
phéng xa dé& si dung lam sang. Pay la dwoc chét
phéng xa ding trong di&u tri ung thw ddu cb bang ky
thuat RIT.

PHUONG PHAP NGHIEN CUU

Nguyen liéu, hoa chét: Bdng vj phong xa '’ I dang
Na''l san xu4t tai Vién Nghién ctru hat nhan, ndng do
phéng xa 100-200 mCi/ml. Khang thé nimotuzumab,
50mg/10ml, hang CIMAB, Cuba. Cbéng thirc phan to
06566H10082N174602056840 trong lwgng phan t&r 150.000
g/mol. Hoa chét chloramin T, natri metablsulphlte mua
ttr hang Sigma Aldrich. Thiét bi st dung Ia may dién di,
may quét Bioscan, may do phéng xa Capintec.

Phwong phap danh dau khang thé
nimotuzumab vé&i dong vi phéng xa 1-131: Pay 1a
phvong phap duwgc gioi thiéu bdi Hunter va
Greenwood [5] d& danh d4u cac hop chét sinh hoc véi
chét phong xa iod. Khang thé dwoc danh dau voi ™l
trong méi trwdng dém photphat 0,5 M, pH 7,5. Cac
nghién ctru khao sat thyc hién véi ham lwong ChT tw
10 mg dén 100 mg, pH 5, 6, 7, 8, 9, ham lwong khang
thé tor 1 den 200 mg, thoi gian phan tng 1 dén 60
phit. Cac méau khang thé danh dau phong xa dugc
phan tich bing séc ky I&p méng TLC trong dung méi
methanol va NaCl 0,9% theo t| 1& 85:15.

Kiém tra chéat lwong "'l - nimotuzumab: Phirc
3|-nimotuzumab  dwoc klem tra chat lwong bang
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phwong phap séc ly I&p méng, séc ky loc gel. Kiém tra
chét lwong sinh hoc thir theo Duoc dién Viét Nam 1V,
phu luc 13.2 [6]. Thtr vo khuan béng phuong phap ciy
thudc vao méi trudng thioglicolat G & nhiét do 30 -
35°C, méi trwdng soya - bean casein digest G & nhiét
d6 20 - 25°C, quan sat 14 ngay lién tuc. Thir néi doc t6
vi khudn bang phuong phap két tu gel dung kit LAL
(Limulus Amebocyte Lysate) [6] va may do PTS 100
cla hang Charles River Laboratory, My.

Kiém tra phan bd thudc trén déng vat: Tiém vao
finh mach dudi méi con chuét 100 ml ™'
nimotuzumab (100 mCi) [7], m6i nhém 5 chuét, giét va
mé theo cac khoang thdi gian 5 phat, 60 pht, 6 gidy,
24 gid, 2 ngay, 3 ngay, 8 ngay. Lay cac co quan néi
tang nhw gan, lach, than, tim, mau va tuyén giap can
va do dém phong xa, tinh phan bé theo ID%/g.

Panh gia doc tinh phong xa cua
nimotuzumab trén chuét: Chudt chia 10 nhém, méi
nhom 5 con. Nhém ddi chirng duoc tiém tinh mach
dudi 100 | NaCl 0,9%. Chuét nhém thwe nghiém tiém
liéu 1,85 MBq, 5,55 MBq, 18,5 MBq "'l - nimotuzumab
va 500 mg nimotuzumab [8]. Chuét dwoc theo déi thé
trang va mé sau khi tiém 3 ngay va 30 ngay. Chuét
dwoc theo ddi strc khde, cong thirc mau, men gan va
chup hinh vi thé t& bao cac mé clia cac co quan nhuw
gan, than, lach, phdi, tim.

KET QUA VA BAN LUAN

Két qua danh dau khang thé nimotuzumab vé&i
dong vi phong xa ™'l ding chloramin T: Két qua
khao sat quy trinh danh diu cho thdy ham lwong chT
tham gia trong phan (ng 1a khoang 20 mg dé oxy héa
2 mCi ™'I. Ham luvgng khang thé cé mét trong sw oxy
hoéa clia chloramin T la khoang 100 mg. Phan tng
danh dau dat hiéu suat cao nhat & pH 7- 7,5, day la
mién pH co thé bao vé khang thé dn dinh trong qua
trinh bao quan va didu tri trén con nguwdi. Thdi gian
phan (ng 1& 10 phdt, thdi gian nay dd nhanh dé cac
phan t tiép xtic nhau, phan trng nhanh va ngudi thuc
hién c6 thé két thic phan (rng. Két qué cho phan trng
dat hiéu suét cao 95 - 96% va phwong phap danh dau
4n dinh (bang 1).

Bang 1: Ké& qud khdo sat qua danh dau
nimotuzumab v&i "'l bing phwong phap chloramin T
Ham lwgng chloramin T

(mg) 1020| 40 |60 | 80 |100

131|

Hiéu sudt danh déu (%)| 75 | 95| 967 96,7 96,9 | 97,2
Ham luong khangthe | 4 |45 | 50 |100| 150 | 200
(mg) 57889 95 (955 957 | 96

Hiéu suét danh dau (%)
Thoigianphdanteng | 1 | 5| 10 |20 | 30 | 60

(phat) 62 |93,
Hiéu suat danh dau (%) 5

pH 4|2

, , | 6 |7] 809
Higu sut danh déu (%)62,2 5| 91,2 95,8 95,1 | 82,3

Hinh 1 la d6 thj dién hinh trong qua trinh khao sat.
Phirc ™'I- nimotuzumab n&m tai mién 1 (Rf=0), 'l tw
do di chuyén vé phia mién 2 (Rf=1) trén bang sac ky.
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Hinh 1: D4 thj kiém tra hiéu suat danh dau
nimotuzumab véi 1-131

Quy trinh danh dau khang thé nimotuzumab v&i
ddng vi phong xa diing chat oxy héa chloramin T:
Khang thé danh dau ™'l trong méi trwong dém
photphat 0,5 M, pH 7,4. Cho vao chai phan trng 100 pl
dém photphat, 200 pl nimotuzumab (5 mg/ml), 100 pl
3| ¢6 hoat dd 740 MBq, thém 100 pl ChT (2 mg/ml).
L&c tron nhe trong 10 phut cho phan tng xay ra. Sau
do, cho 100 ul Na,S,0s5 (4 mg/ml) vao, tron nhe 30
gidy. H6n hop phan (rng dwoc nap cot sephadex
PD10 va tach, thu phan doan san phém, do hoat do
phong xa, loc qua phin loc v6 trung 0,2 mm va bao
quan thuoc & dieu kién lanh.

Tinh sach ™'l - nimotuzumab: Phirc hop
nimotuzumab duwoc tach ra khdi ™'l tw do bang
phuwong phap séc ky loc gel dung sephadex G-25. Hén
ho'p phan (rng c6 chira phirc hop mién dich phéng xa
¥_nimotuzumab dwoc tinh sach qua cot sic ky loc
gel sephadex G25, PD10. Chét rlra giadi la déem
photphat 0,2 M, pH 7,2.

Két qua kiém tra do tinh khiét hoéa phéng xa
nimotuzumab: Do tinh khiét hoa phéng xa dat hon
99%, duwoc kiém tra theo phwong phap sac ky 16p
mong, sac ky dién di (hinh 2). Bdng vi phong xa 'l tw
do di chuyén vé tuyén trén clia dung méi.
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Hinh 2: Kiém tra dé tinh khiét héa phéng xa cua 3'|-nimotuzumab va

Trén hinh 2, bdng sdc ky dwoc quét trén may
Bioscan, két qua 1a phirc ™'I- nimotuzumab tai ndm tai
vi tri Rf=0,0-0,1.

Nghién ctru phan bé sinh hoc trén chuét thu
dworc két qua sau (bang 2).

Bang 2: Phan bb sinh hoc "™'l-nimotuzumab trén
chudt (ID%/g, n=5)
qﬁ:n 5 phut p?]%t 6gi [24 gid 2 ngay B ngay8 ngay
Mau | 1,61024,569 29,788 118,981 35,691 8,322 8,249

1,47248,187112,0571£6,36 11 14,0493,719:+5,265
1,04214,113| 7,962 4,192 5,108 |2,050 |1,433
+0,932+7,636|+4,083 [+1,446 +0,711 10,128:+0,463
0,368(4,162| 1,732 (1,367 | 1,921 |0,595|0,588
+0,282+1,553|+0,776 (£1,105 +0,192 10,04 10,355
0,341(5,143]| 3,588 (1,852| 0,103 |0,969 0,712
+0,378+3,114{+2,398 1+1,575 +0,014 #0,060:+0,175
2,024|9,441| 6,186 (2,192 3,290 |0,664 [1,172
t1,804+4,905|+3,351 1+1,188 +0,458 10,04 1:+0,331
0,879(2,105| 0,733 (0,247 0,304 |0,121|0,094
+0,164+1,481/+0,653 1£0,180 +0,037 0,010:+0,055
0,683(8,916| 1,879 (2,340 5,306 | 1,187 |1,026
+0,888+6,585/+0,849 (+2,259 +1,243 +0,148:+0,611
Xurong 0,191|2,651| 0,645 (0,527 | 0,448 |0,164 0,132
+0,175+2,090/+0,417 1£0,396 +0,109 #0,023:+0,079

Rubt 0,042(0,965| 0,614 (0,216| 0,350 |0,188 0,119
" #0,025+0,430+0,426 0,209 0,092 1+0,052+0,076

Da day 0,14410,617| 0,325 (0,147 0,258 |0,352 |0,291
+0,106:0,452/+0,127 1£0,122 +0,035 #0,051:+0,201

Két qua phan bo sinh hoc trén chudt cho thay phirc
hop phong xa ™'I- nimotuzumab phéan bb cao trong
mau ngay sau khi tlem Khoang 35% liéu tiém/gam tap
trung trong mau, than khoang gan 10%, it tap trung
trong gan, tuyén giap. Thudc dao thai ra khdi mau sau
khoang 1 tuan va bai tiét qua than nhanh (hinh 3).
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Hinh 3: Phan bé sinh hoc "*'I-nimotuzumab trén chuét

Két qua danh gia doc tinh phéng xa caa "'l -
nimotuzumab trén chuét:

Thé trang va trong lwong: Chudt nhom dbi chung
va nhém thywe nghiém duwoc theo déi thé trang va can
nang. Sau khi tiém 60 phat cac nhém khong phat hién
thay biéu hién kich thich, co giat, tiu chay. Chudt cac
nhom an uong tét, khoe manh va nhanh nhen, khdng
c6 sy dién bién khac biét vé tinh trang toan than gilra
cac nhém nghién ctru. Dién bién can ndng cé su thay
ddi trong lwong theo bidu dd sau (hinh 4):

40
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E] —4—Nhom ddi chimg tiém 100 il NaC1 0.9 %
5
S 20
] —e—Nhomliéu 50pCi/100pl
£ —=—Nhom liéu 1500Ci/100p
é 10 Nhom liéu 500pCi/100pl
5 —e—Nhoémtiém khang thé 500ng/100pl

1 ] 10 15 20 25 30
Thoi gian (ngay)
Hinh 4: Dién bién trong lwong chudt thi nghiém
sau khi tiém 30 ngay

D4 thi cho thay trong lwgng trung binh ctia chudt
nhém déi chirng va cac nhém thuyc nghiém tang gibng
nhw nhau & cac nhém tiém liéu diéu tri tr 1,85 MBq
(50 mCi), 5,55 MBq, (150 mCi), 18,5 MBq (500 mCi),
nhém liéu tiém cao gip hon 3 1an liéu diéu tri téi da
cho phép d6 1a 18,5 MBq cho thay trong lugng chuét
tadng cham hon so véi nhédm déi chivng va cac nhém
khac, nhém déi chirng sau 3 ngay tang trung binh 2,36
g va sau 30 ngay tang 13,64 g.
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Céng thirc mau va men gan: Két qua xét nghiém
c6ng thi/c mau gbm cac té bao bach cau (WBC), té
bao héng cau (RBC) va tiéu cau (PLT). Cac chirc néng
co ban clia gan ciing dwoc danh gia qua cac ndng do
SGOT (glutamlc oxaloacetic transaminase) va SGPT
(glutamic pyruvic transaminase). Bang 3 la két qua xét
nghiém cac chi s huyét hoc va sinh héa cla cac
nhém chuét thi nghiém.

Bang 3. Ké&t qua xét nghiém céng thirc mau va men
gan chudt thi nghiém ( X+ SD)

Nhém| RBC | WBC | PLT | SGOT | SGPT

chudt| (Wml) | (Kim) | (mb) | (UL) | (UL

1 8,27511,3 2,37;1,1 1073616 150504 | 60236
0.08:1,0 1,76:0.7 | 114322

2 . > oot2| 172478 | 40£12

3 8,7:0,48 1’469}'0’8 12?;’5 168488 | 4713
8.60:04 111207 | 1182z

4 9 . 182+ | 19988 | 71253
8.92:0.8| 2.68:2.3 | 1046z

5 9 2 098+ | 152166 | 40216

o 1%(1);1 1,01110,4 9882115 137240 | 35212
10682 | 1,7621,1 | 880220 | 199211

[T 3 4 o | 9320

o 9,7%10,9 2,01211,5 9541113 126554 | 05235
10,265 | 1,95£1,0 | 880£16 | 196213

o | 108 > 5 =13 | 80s45
10.71% | 1,11209 | 697420 | 196223

10 908 5 1 223 | 101451

Céc théng s6 vé huyét hoc va men gan cho thay
gitba nhém déi chirng va nhoém binh thwéng khong cé
biéu hién khac biét nhiéu. S6 lwong hdng cau trong
mau én dinh trong khoang 8,27 -12,07 M/ml, khong
thdy sy khac biét v& sb luvong hong ciu gitra cac
nhém chudt thi nghiém tai cac thdi diém 3 ngay va 30
ngay va déi chirng. S lwgng bach ciu ndm trong
pham vi binh thwong tir 1,01-2,37 Kiml, khong cd sw
khac biét dang ké voi cac nhém déi chirng, ké ca
nhém tiém liéu cao nhw nhém 9. Néng dd men gan
SGOT, SGPT trong mau én dinh trong qua trinh thwc
nghiém, tuy nhién cac nhom sau 30 ngay thic nghiém
€6 nong dé men gan cao hon mét it so voi nhoém déi
chirng. Két qua cho thay gan khong bj tdn thwong hay
hw hai, vi cdc enzyme aspartate aminotransferase
(AST) va alanine aminotransferase (ALT) trong t& bao
gan néu gia tang cao sé tran vao trong mau, sy tang
mirc d6 emzyme trong mau dé la dau hiéu gan bi
bénh.

Két qua chup vi thé té bao céc mé:

Céc md cGia nhém chuét di ching va nhém chudt
tiem "*'l-nimotuzumab liéu cao va nhém chudt tiém
nimotuzumab cho thdy tiéu thuy gan cé céu tric rd
rang, nhan déng nhe, co6 thoai héa m& nhe, co6 tang
sinh tai tao té bao gan mic nhe & cac nhém, md gan
binh thuwdng (hinh 4, A va B), nhw vy nhom chudt lidu
cao gan co6 ton thwong nhe, khéng c6 thwong nghich
san té bao gan, khéng c6 ung thw gan.

Hinh 5: Hinh anh vi the te bao (nhuom Hematoxylln -
Eosin x 200)
(A) Té bao gan nhom déi chirng
(B) Té bao gan nhém liéu cao
(C) Té bao than nhém liéu cao
(D) Té bao lach nhom liéu cao
(E) Té bao phéi nhom liéu cao
(F) Té bao tim nhdm liéu cao
Than rd cAu tric cac vung vé va tdy, mé than binh
thuwdng, khong hoai tir 6ng than, ciu than khong viém,
khéng xo héa (4C). Cac mé lach cua chudt déu trong
gidi han binh thuwdng, khéng viém, khéng hoai tir (4D).
Phéi trong gi¢i han binh thudng, Khéng hoai tir phdi,
khoéng xuat huyét nhu mé phdi (4E). Céac té bao co van
tim rd cAu tric, gi¢i han binh thuwdng, khéng hoai tir co
tim, khéng viém co tim (4F) Nhin chung, cac co quan
trén khong c6 hw hai nao trong cac nhdm lidu thép va
ca lidu cao.
KET LUAN
Bdng phwong phap danh dau khang thé
nimotuzumab v&i ddng vi phéng xa 'l ding chét oxy
héa chloramin T, phtrc mién dich phong xa "'I-
nimotuzumab dung trong diéu tri ung thw dau cb da
dwoc nghién clru dieu ché. Véi nhieu wu diém nhw
phan trng nhanh, dé thwc hién, ham lwong chloramin T
diing trong phan tng danh dau rat bé, trong khoang
200 mg chloramin T dé oxy héa tlr 740 MBq 'I. Thoi
gian phan &ng danh dau nhanh 10 phit. Phan (ng
danh déu dat hiéu suat cao 95 - 96 % tai pH 7,0 va
phwong phap danh dau én dinh. Phirc hop mién dich
thu dwoc dat do tinh khiét hoa phoéng xa va cac chi tiéu
kiém tra chat lvong thuéc phong xa nhw @6 vé khuan,
ndi doc tb vi khudn. Cac danh gia tién 1am sang nhw
phan b sinh hoc ™*'I- nimotuzumab trong cac mé cho
két qua phan bd cao trong hé twéi mau, cac nghién
ctru vé& doc tinh phong xa trén chudt thie nghiém déi
Vv&i cac chi s6 huyét hoc, sinh hoa, cac xét nghiém vi
thé te bao cac mé gan, than, phéi, lach, tim cho két
qua on dinh gilta cac nhém thuwe nghiém lidu diéu tri va
cac nhém déi chirng theo cac thoi gian 3 ngay va 30
ngay theo d0| Céc kiém tra chét lvong héa ly va sinh
hoc ctia ™'I-nimotuzumab cho thay phtrc mién dich
phéng xa "*'I-nimotuzumab dat tiéu chudn chét lwong
thuéc phong xa dung trong 1am sang.
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