NGHIEN CUU BIEU CHE KHANG THE BON DONG GAN BONG VI PHONG XA
131RITUXIMAB DUNG TRONG BIEU TRI U LYMPHO AC TiNH KHONG HODGKIN

MAI TRONG KHOA', NGUYEN THI THU? TRAN DINH HA"

TOM TAT

Diéu tri phéng xa mién dich la phuong thirc chiva
ung thw ¢6 trién vong cao vé&i hiéu qué 1dm sang ré
rét, da duoc 4p dung trong thép nién qua. Khang thé
don dong rituximab duwoc dénh dau véi déng vi phdng

a "I diung trong diéu tri bénh u lympho &c tinh
khéng Hodgkin. Pé diéu ché hai hoat d6 riéng khéc
nhau dung trong y hoc, trong nghién ctu nay, cac
diéu kién t6i wu cho quy trinh déanh dau khéng thé da
duoc thue hién. Khang thé don dong duoc danh dau
véi déng vi phéng xa 'l bdng phuong phap
chloramin T (chT) va iodogen. Néng dé chT tham gia
oxi hod 740 MBq "*'I va 3000 ug khang thé 1a 100 ug.
Thoi gian phan tng la 5 phat & nhiét dé phong. Phan
trng dédnh déu khang thé trong éng iodogen dting 740
MBq "'l va 20 mg khéng thé trong dém phosphat v&i
thoi gian phén (rng 1a 10 phut. Hiéu sudt phan (ng
duoc kiém tra bang ky thuat sdc ky Iép méng TLC
(Thin Layer Chromatography). Hén hop phéan ing
duoc tinh sach bang phwong phap sdc ky loc gel.
San pham ®'I-rituximab duwoc loc qua phil loc vé
trang 0,20 um. Hiéu suét dénh dau dat hon 95% theo
phuong phap chT va hon 85% theo phwong phap
iodogen. D6 sach hod phéng xa cia san pham hon
99%. Py la dwoc chat phdng xa dat tiéu chuén chét
luong vé thubc phong xa nhuw d6 vé khuén, néi déc t6
vi khuén, én dinh, "' I-rituximab c6 thé st dung diéu
tri trén Iam sang.

Tir khéa: Radioimmunotherapy, '*'I-Rituximab,
Radioiodination, Radiopharmaceuticals.

STUDY ON THE PREPARATION OF LABELLED
MONOCLONAL ANTIBODY "*'I-RITUXIMAB FOR NON
HODGKIN LYMPHOMA THERAPY

SUMMARY

Radioimmunotherapy has become a highly
promising oncologic therapeutic modality  with
established clinical efficacy in the last decades.
Monoclonal antibody rituximab was labelled with "]
used in the treatment of B cell non Hodgkin’s
Lymphoma (NHL). In this study, rituximab, a
monoclonal antibody was labelled with 'l using
chloramin T and iodogen method to prepare
radioimmunoconjugated ~ "*'I-rituximab ~ with  two
specific activities. The optimized conditions of
radioiodination of rituximab were carried out. The
optimized chloramin T concentration for the oxidation
of 740 MBq of Na'l solution and 3000ug of
Rituximab was 100 ug. Reaction time was 5 minutes
at room temperature. The labeling reaction has

vO THI CAM HOA?, BUI VAN CUGNG?
1.Bénh Vién Bach Mai, Ha N6i
2.Vién Nghién ctru hat nhan, ba Lat

stopped using sodiummetabisulphite. lodogen coated
tubes which were used in the labelled 3000 ug
antibody and 740 MBgq is 80 ug. Labelling efficacy
was controlled by TLC. The reaction mixtures were
purified through the sephadex G-25 PD10 pharmacia
column. The collected 'I-rituximab was filtered
through a 0.20um milipore sterile filter. The labeling
yields was more than 95% of chT and 85% of iodogen
methods. Radiochemical purity of the
radiopharmaceutical after purification was more than
99%. The product has been passed the test for sterility,
bacterial endotoxins, to be sufficiency invitro stable
after labelling, "' I-rituximab is ready for clinical use.

Keywords: Radioimmunotherapy, ''I-Rituximab,
Radioiodination, Radiopharmaceuticals,.

PAT VAN BE

Trong nhitng nam gan day, khang thé don dong
danh déu phéng xa da duoc nghién ctvu diéu ché va
&¢’ng dung trong chan doan va diéu tri 1am sang.
Trong s d6, ché pham '*'I-rituximab gdm khang thé
don dong khang CD20 rituximab [1] danh dau déng vi
phéng xa *'l 1a mét trong nhirng dwoc chét phong xa
dwoc s dung c6 hiéu qua trong didu tri bénh u
lympho ac tinh khéng Hodgkin (Non Hodgkin’s
Lymphoma, NHL) [2].

U lympho &c tinh la nhém bénh ung thw phét sinh
tr t& bao lympho trong céc tb chirc khac nhau cta co
thé. Khang nguyén CD20 biéu hién m&c d6 cao trén
céc t& bao lympho ung thw [3]. Viéc diéu tri bénh NHL
béng phwong phap diéu tri phéng xa nhdm dich dung
3'_rituximab trong nhitng ndm qua da ngay cang
chirng minh tinh hiéu qua [4], [5]. Khang thé don
dong rituximab thwc hién chirc ndng nhdm dich cla
minh bang cach gan d&c hiéu lén khang nguyén
CD20 trén té bao ung thw lympho B [6]. Sau khi danh
diu phong xa, khang thé gén phong xa 'l -
rituximab tim dén va diét t& bao ung thw theo co ché
blrc xa ion héa, co ché gay déc t& bao ung thw qua
khang thé, gay doc té bao ung thw qua bd thé va két
qué dan dén sy chét co chuong trinh cda té bao [2],
[7]. V&i thoi gian ban ra 8 ngay, phat tia gamma voi
nang lvong 364 keV va tia beta v&i nang lwong trung
binh Ia 192 keV, "'l [8] 1a dong vi phong xa ly twéng
cho viéc chup hinh va diéu tri bénh khi gén vé&i phan
tlr khang thé. Trong bao céo nay ching t6i trinh bay
phwong phap nghién ctu didu ché ™'l - rituximab
bé&ng cac phuong phap chloramin T va phwong phap
iodogen dé thu dwoc dwoc chat phéng xa dat cac
tiéu chuan chat lwong vé thuéc phéng xa dung diéu
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tri trong y hoc. ] .

PHUONG PHAP NGHIEN CUrU

Nguyén liéu, hoa chat: Bdng vi phéng xa
dang Na''l san xuét tai Vién Nghién ctru hat nhan,
néng d6 phéng xa 100-200 mCi/ml. Khang thé don
dong khang CD20 rituximab, mua tir hang Roche.
Cot sac ky loc gel Sephadex G25 (pharmacia) mua tir
hang Amersham Bioscences. Hoa chét chloramin T,
lodogen (1,3,4,6 - tetrachloro - 3alpha, 6alpha -
diphenylglucoluril), natri metabisulphite mua t&r hang
Sigma Aldrich. Thiét bj s& dung la may dién di, may
sac ky FPLC 6850A, Perkin Elmer, may phéng xa tw
chup radioautography B431201, may quét Bioscan,
may do phong xa Capintec, may do phéng xa Caprat.

Phwong phap danh dau khang thé rituximab
véi doéng vi phong xa dung chat oxy hoéa
chloramin T: Bay la phwong phap dwoc gi¢i thiéu
b&i Hunter va Greenwood (1962) [9] d& danh d4u cac
hop chét sinh hoc v&i chét phéng xa iod. Bdng vi
phéng xa '*'l dwoc chon lam chét danh diu vi sy co
mét clia n6 khéng gay anh hwéng dén hoat tinh cla
phan t& khang thé. Khang th& don dong rituximab
dwoc danh dau vei "'l trong méi trwong dém
phosphat 0.5 M, pH 7,5. Cac nghién ctru khdo sat
thwe hién véi ham lwgng chT tr 1 ug dén 60 ug, pH
5,6, 7, 8, 9, ham lwong khang thé tir 1 dén 1000 mg;
thoi gian phan &ng danh dau khang thé véi phéng xa
tv 1 dén 30 phat. C4c mau khang thé danh déau
phéng xa trong nghién ctu dwoc phan tich bang séc
ky I&p méng TLC trong dung méi methanol va NaCl
0,9% theo ti 1& thé tich Ia 85:15. S6 liéu dwoc do dém
trén cac may do chuyén dung.

Phwong phap danh dau khang thé rituximab
v&i déng vi phong xa dung chéat oxy héa iodogen:
Khang thé don dong rituximab dugc khao sat danh
ddu véi dong vi phéng xa "'l theo phwong phap
iodogen [10]. Nghién ctru ti 1€ mol tir 0,005 dén 100
mole iodogen/mole rituximab, khdo sat pH mién do tr
2,3, 5,86, 7,8,5. Ham ham lwgng khang thé tham gia
tao phtrc hop tr 1 dén 1000 mg, thei gian phan Gng
danh déu khang thé véi phéng xa tir 1 dén 240 pht.
Céc mau khang thé danh dau phéng xa dwoc phan
tich bing s&c ky lop méng TLC trong dung méi
methanol va salin 0,9% theo ti & thé tich la 85:15. Sb
liéu dwoc do dém trén cac may do chuyén dung.

Kiém tra chat lwong *'I-rituximab: Phic hop
¥'|rituximab dwoc kiém tra chat lwong bang cac
phwong phap séc ly Iép méng, sac ky loc gel, cac
phwong phép sinh hoc nhw d6 vé khuan, néi doc t6 vi
khuan [12]. o

KET QUA VA BAN LUAN

1. Két qua danh dau khang thé rituximab vé&i
déng vi phéng xa *'l dung chloramin T [13]: Két
qué khao sat quy trinh danh diu phéng xa cho thay
ham lwgng chT tham gia trong phan (ng danh dau 1a
trong khoang 20 ug dé oxy héa tr 5 mCi "*'I. Ham
lwgng khang thé c6 mat trong sw oxy hda cua
chloramin T |& khodng 100 ug dé cé thé gan véi mic
tdi thiéu hoat d6 phéng xa la 5 mCi. Phan ¢ng danh

131|

d4u dat hiéu suat cao nhat & pH 7 - 8, day 1a mién pH
c6 thé bao vé khang thé 6n dinh trong qué trinh bao
quan va didu trj trén con ngudi. Thoi gian phan (ng
danh dau 1a khoang tir 1 dén 5 phut, thoi gian nay du
nhanh dé c6 thé cac phan t& tiép xdc nhau, phan tng
nhanh va ngudi thwe hién cé thé két thic phan Gng.
Két qua cho phan (rng danh dau dat hiéu suét cao 96
- 98 % va phuong phap danh dau én dinh, bang 1.

Bang 1: Két qua khao sat qua danh déu rituximab
v&i "'l bang phuong phap cholramin T

Ham lwong
chioramin T (g 1 10 | 20 | 30 60
Hiéusuatdanh | o4 | 980 | 992 | 994 | 995
dau (%)
Ham lwong
Khéng thé (ug) 0,1 1 10 | 100 | 1000
Hiéu suat danh
dha (%) 6,2 | 253 | 825 | 985 | 99,7
Thoi gian phan
(g (ohtt) 1 5 10 | 20 30
Higu suatdanh | 59 | 993 | 968 | 96,7 | 94,3
dau (%)
pH 5 6 7 8 9
Hiéu suat danh
dau (%) 635 | 853 | 965 | 959 | 88,9

Hinh 1 1a d6 thi dién hinh trong qua trinh khao sat.
Phure ™'l-rituximab nam tai mién Region 1 (Rf=0), ™'l
di chuyén ve phia Region 2 (Rf=1) trén bang sac ky
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Hinh 1: D thi kiém tra hiéu suat danh dau phoéng xa
b&ng phuong phap chloramin T
Quy trinh danh dau khang thé rituximab véi déng
vi phéng xa dung chéat oxy héa chloramin T dé diéu
ché phirc hop cé hoat d6 riéng 6,6 uCiug [11].
Khang thé dwoc danh dau véi 'l trong moi trwong
dém phosphat 0,5 M, pH 7,4. Cho vao chai phan &ng
theo the tw 100 pl dém phosphat, 300 ul rituximab
(10 mg/ml), 100 ul dung dich phéng xa Na'®'l ¢6 hoat
dd 740 MBq, tiép theo d6 thém 50 ul ChT (2 mg/ml).
Lac trén nhe cho phan (ng xay ra trong 5 phit. Sau
dé, cho 100 ul SMB (4 mg/ml) vao, tron nhe 30 giay.
Hén hop phan &ng dwoc nap cot sephadex PD10 va
tach, thu phan doan san pham, do hoat dé phéng xa,
loc qua phin loc vé tring 0,2 Um va béo quan thubc &
diéu kién lanh. Phan &ng oxy héa khang thé bang
phwong phap chloramin T nhw sau:
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ChloraminT + T ||

o
|

— Chloramin T +
OH OH
O dang Na'*'l phan t&r '*'l & trang thai bén, khong
phan trng thé vao cac phan t&r thyroxin. Khi cho thém
chét oxy héa nhe 1a chloramin T, trong dung dich, chT
dé tao thanh acid hypochlorous theo phan &ng:

Cl
en(O-somc
Ma

(N-Chloro-4-methy|benz<?n sulfonamide natri)
Acid hypochlorous la chat oxy héa thwc hién phan

&ng chuyén I thanh I* : .
HOCI + I HO | %CI'
~ HOI OHd' + 1S
I" la chat oxy héa manh, phan &ng thuan va
nhanh tai pH trung tinh, I* thay vao vi tri ortho cla
hydro trén vong phenol. Phan &ng oxy héa xay ra
nhanh, hon 90% khang thé danh dau phéng xa dwoc

+ HiO — HOCI

tao thanh, mét nguyén t& iod phéng xa (**'l) dwoc
gén vao vong phenol tai vi tri 3’ ddng thdi cling cé
mat s6 it nguyén tir 13 gén Va0 ca vi tri 5" [12].

2.Két qua danh dau khang thé rituximab vé&i
déng vi phong xa "*'l dung iodogen:

Két qua danh dau khang thé rituximab vé&i ddng vi
phéng xa "'l theo ti 1& mol t&r 0,005 dén 100 mole
iodogen/mole rituximab cho thay ti 1& mol iodogen va
khang thé tham gia trong phan (ng danh dau trong
khodng 0,5:1 d& oxy héa va danh dau véi 5 mCi cha
"I (hinh 2A). Hoat d6 phong xa tham gia phan Gng
danh d&u khang thé trong 6ng iodogen 20 pg 1a 5
mCi. Thoi gian phan (rng khang thé gan phéng xa tir
1 dén 240 phut, két qua cho thay thoi gian phan (ng
danh dau 1a khoang tr 5 dén 10 phut (hinh 2B). Thoi
gian nay da nhanh dé& cé thé cac phan t tiép xdc
nhau, phan &ng nhanh va nguoi thwe hién co thé két
thac phan (ng. Khao sat pH mién do tr 2, 3, 5, 6, 7,
8,5 cho thdy phan (rng danh dau dat hiéu suét cao
nhat & pH 7,2 - 7,5 (bang 1), day 1a mién pH c6 thé
bao vé khang thé 6n dinh trong qua trinh bdo quan va
diéu tri trén con nguoi.
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Hinh 2: Khao sat ti 16 mole iodogen va khang thé va khao sét thoi gian phan &ng

Panh dau khang thé véi déng vi phéng xa 13

bang phwong phap iodogen cho két qua hiéu suét
gan cao trong khoang 85 - 95 % va san phdm thu
dwoc 6n dinh.
Bang 1: Két qua khao sat qua danh dau rituximab
i *'l bang phwong phap iodogen

pH 2 3 5 6 7 85
Hiéu suat

dénh dhu (%) | 30° | 325|533 (708 895 889
Hoat do

phong xa 1 5 10 | 20 | 50 | 100 | 150
(mCi)

Hiéu suat

génn ddu (%) | 921 | 919 | 902 |89.9|89.5| 75,0 |30

Trong mién pH tbi wu pH 7,0 — 8,5 ¢4 sy ox1y hoa
cta "'l tao thanh I* d& dang, phan tng gan "'l vao
phan t& khang thé hiéu qua hon. Khi pH I6n hon 8,5
hiéu suét danh dau giam, cé thé do phan &ng khéng
thuan nghich tao thanh 105 :

l, + OH — 10% + | + H,0

Trong mién pH nhd hon 6,5 hiéu suat phan ¢ng it
hiéu qua hon do sy phan ly cda HOCI trong moi
trwdng axit.

Hoat d6 phong xa cang cao ham lwong iodgen
twong unag cang nhiéu d& dap tng vai trd lam chat
oxy héa ™'l thanh I*. Trong bang khao sat hiéu suét
danh dau thap c6 thé do ham lwong iodogen khéng
du d& oxy hoa hét hoat d6 phéng xa 150 mCi ctia ™'l

Phan (rng danh dau phan t& I vao thyroxin trén
phén t& khang thé nhu sau:

R R
-
Iodogen <+ 17 | — Iodogen +
e
|
OH OH

I"thay vao vj tri ortho cta hydro trén vong phenol
cla thyroxin, tao thanh phic hop khang thé gan
phéng xa bén.

Két qua danh dau khang thé voi "'I: Dé didu ché
phtrc hop mién dich phéng xa '*'I-rituximab cé hoat
dé rieng 1 0Ci/0g, lwong khang thé dwoc danh dau
véi 'l 12 2 mg va hoat d6 phong xa 1a 740 MBaq.
Phan (rng xay ra trong moi trwdng dém phosphat 0,5
M, pH 7,4. Cho vao 6ng phan &rng da cé phd san 80
[g iodogen, thé tich dém phosphat la 100 ul, thém
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vao d6 2000 ul rituximab va 100 pl dung dich phéng
xa Na''l ¢6 hoat d6 740 MBq. LAc trén nhe cho phan
ng xay ra trong 10 phat. H6n hgp phan ng dwgc
nap cot sephadex va tach phan phic hop ''I-
rituximab va phan '®'| tw do, do hoat dd phéng xa va
bao quan thudc & didu kién lanh.

Tinh sach "'I-Rituximab: Phirc hop '®'I-rituximab
dwoc tach ra khéi ™'l tw do béng phwong phap sic
ky loc gel dung sephadex G-25. Hén hqg) phan rng
c6 chtra phirc hgp mién dich phéng xa ™'I-rituximab
dwoc tinh sach qua cot séc ky loc gel sephadex G25,

mV

mV
]
“

-

{ B B B ok T A ke I i Bk B B i ) (i I ' e it L Bt i i i |

Théni gian (phut)
FPLC P1I-Rituximab
(detector UV, 280nm)

Thén gian (phut)
FPLC P!I-Rituximab
(detector do phong xa)

Hinh 3: D6 thi s&c ky 16ng cao ap HPLC va séc ky |&p moéng kiém tra do tinh khiét héa phéng xa cla

PD10. Qua trinh tach ly qua cét dwgc nghién clu
trén cac dung dich riva giai, tbc d6 rlra giai va phan
doan thu san pham. Chét rira gidi thich hop cho '*'I-
rituximab la dém phosphat 0,2 M, pH 7,2 hoac dung
dich NaCl 0,9%.

Két qué kiém tra do6 tinh khiét héa phéng xa
rituximab: Do tinh khiét héa phéng xa cla
rituximab dat hon 99%, dwoc kiém tra theo phwong
phép séc ky léng cao ap, séc ky I&p méng, sic ky
dién di (hinh 3,4).

[

sa01

1311
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131|_

rituximab

D6 thi trén hinh 3 cho thay thoi gian Iluu cda "'I-rituximab trén hé HPLC Ia 14,0 phit do trén hai detector
phong xa va detector UV. Trén &nh phong xa tw chup radioautography, phirc *'l-rituximab nam tai diém géc
clia bang sac ky véi do tinh khiét hon 99%. Dong vi phéng xa "'l tw do di chuyén vé tuyén trén ctia dung mai.

(== g

3000

Cours
18000,

T
[=1:]

A: D65 tinh khiét héa phong xa cua 1317 _rituximab

Hinh 4: Kiém tra d6 tinh khiét h6a phéng xa caa '*'I-rituximab va

B: Dé tinh khiét héa phéng xa cia 1311
131
|

Trén hinh 4, bang séc ky dwoc quét trén may Bioscan, két qua 1a phire **'I-rituximab tai ndm tai vi tri Rf =

0,0-0,1.

KET LUAN

Vé&i nhiéu wu diém vé tinh chat dé s& dung, phan
&¥ng nhanh, tao san phdm dac hiéu '"®'I-rituximab
dung trong diéu tri u lympho bao B khéng Hodgkin,
hai hop chat oxy héa nhe chloramin T va iodogen da
dwoc nghién ctru (rng dung trong diéu ché phirc hop
mién dich phéng xa. Ham lwgng chloramin T va
iodogen tham gia trong phan &ng danh dau rat bé,
trong khoang 20 - 200 ug chloramin T dé oxy héa ti

185 - 1850 MBq '®'I. Ti I& mol iodogen va khang thé
tham gia trong phan &ng danh dau la trong khoang
0,5:1 dé& oxy hoa va danh déu véi 740 - 1850 MBq
311, Thoi gian phan (rng danh dau nhanh, dé thwc
hién. Phan (rng danh d&u dat hiéu suét cao 95 - 98 %
va phwong phap danh dau n dinh. Phirc hop mién
dich thu dwoc dat do tinh khiét hoa phéng xa va cac
chi tiéu kiém tra chat lwgng thudc phéng xa nhw d6
vo khuén, ndi ddéc t6 vi khudn, &n dinh trong bao
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quan, dat cac chi tiéu danh gia tién 1am sang, "*'I-

rituximab dat tiéu chudn chét lwong thubc phéng xa
ding trong lam sang.
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