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Tém tit: Khang thé don dong rituximab dugc danh déu véi dong vi phong xa "*'T diing trong diéu
tri bénh u lympho éc tinh khong Hodgkin theo phuong phdp huéng dich. Phirc hop P! Lrituximab
duogc diéu ché bang phuong phép chloramin T va iodogen. Phtre mlen dich phéng xa dugc klem
tra chit lugng bang cdc phuong phap héa 1y nhu sic ky long cao 4p, sic ky 16p mong, sic ky gidy,
do pho gamma. Cdc ddnh gid sinh hoc cua thu6e phong xa dugc thir nghiém nhu d§ vo khuan, noi
doc td vi khudn, én dinh invitro, phan bd trén chudt nhit. Hiéu suit ddnh déu khang thé voi dong
vi phéng xa 131I dat 95% béng phwong phdp chloramin T va dat hon 85% bing phwong phép
iodogen tai pH 7,5. Hoat d6 riéng ctia hgp chat dénh déu thu dugc theo hai phwong phap 1a 0,246
GBqg/mg va 0,037 GBq/mg. Phirc mién dich phéng xa dugc diéu ché c6 d6 tinh khiét hod phéng xa
ctia dat hon 98% va d6 tinh khiét hat nhan phéng xa dat hon 99%. Thudc phin b cao trong hé
tudi mau, trong cdc md va dao thai nhanh theo con duong bai tiét qua than. Dugc chit phéng xa

BIL-rituximab dat céc tidu chudn chit lwong thudc phéng xa c6 thé sir dung diéu tri 1am sang.

Tir khéa: Pidu tri mién dich phéng xa, '

1. Gi6i thigu

Trong nhitng nim gan ddy, khang thé don
dong danh dau phéng xa da dugc nghién ciu
didu ché va g dung trong chan dodn va diéu
tri 1am sang [1]. Trong s& d6, ché pham “'T -
rituximab chira khéng thé don dong khdng
CD20 dinh du dong vi phéng xa
trong nhitng dugc chit phéng xa duoc st dung
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I-rituximab, Kiém tra chat lugng dugc chat phong xa.

c6 hiéu qua trong diéu tri bénh u lympho éc tinh
khong Hodgkin (Non Hodgkin’s Lymphoma,
NHL) [1, 2]. Khidng thé don dong rituximab
thyc hién chic ning nhiam dich 1én khang
nguyén dic hiéu CD20 trén té bao ung thu
lympho B. Bén canh chirc ning tiéu diét té bao
ung thu theo cic co ché sinh hoc, khang thé don
dong sau khi danh dau phéng xa "*'I-rituximab
tim dén va diét té bao ung thu theo co ché birc
xa ion héa [3, 4]. Véi thoi gian ban rd 8 ngay,
phét tia gamma v6i nang lugng 364 keV va tia
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beta v6i ning lwong trung binh 1a 192 keV, "'

1a ddng vi phéng xa ly tuéng cho viéc chup
hinh va diéu tri bénh khi gin véi phén tir khang
thé [5]. Trong bdo cdo nay ching tdi trinh bay
ciac phuong phdp nghién cuu kiém tra chat
luong “*'I-rituximab bang cdc phuong phép 1y,
héa, sinh hoc nhu phuong phap sic ky long
protein nhanh (FPLC), sic ky 16p mong (TLC),
do hoat d6 phdong xa, do phé, tha vo khuan,
phan bé sinh hoc... [6, 7]. Ciing véi cic thiét bi
chuyén dung do hoat d6 phéng xa, thiét bi phan
tich va cdc thiét bi kiém tra chét luong thubc
phéng xa, duogc chit phéng xa "'I-rituximab
dugc danh gid toan dién vé chat luong theo quy
dinh cua Duoc dién vé thude phéng xa dat céc
tidu chuan chit lugng dé dung diéu tri trong y
hoc [8].

2. Phuong phap nghién ciru

Nguyén liéu, hod chat: Pong vi phéng xa
| dang Na''I san xuét tai Vién Nghién ctlru
hat nhan, néng d6 phéng xa 100-200 mCi/ml.
Khdng thé don dong khéng CD20 rituximab,
hang Roche. Cot sic ky loc gel sephadex G25
ctia hiang Amersham Biosciences. Gidy sic ky
TLC-SG, Buc. Dung m6i MEK (Methyl Ethyl
Ketol), Merck. Cac hoda chat Sodium Dihydro
Phosphate, Sodium Phosphate, Human Serum
Albumin mua tir hing Sigma Aldrich. Thiét bi
st dung 1a mdy dién di, mdy sic ky FPLC
6850A (Perkin Elmer), mdy phéng xa tu chup
radioautography B431201, mdy quét Bioscan,
mdy do phéng xa Capintec, mdy do phéng xa
Caprat, ph6 ké gamma ORTEC® DSPEC jr™.

Phirong phdp ddnh dau va tinh sach "'I-
rituximab: D& diéu ché phirc mién dich phéng
xa, st dung 3 mg khdng thé dénh dau véi 740
MBq "'T va 100 pg chloramin T hoic cho 20
mg khang thé v6i 740 MBq "'T vao éng phu

chtra 80 png iodogen, phan Ung x4y ra trong
vong 10 phut tai pH 7,5 trong dém phosphat.
Phtic hop "*'I-rituximab dugc tich ra khéi hon
hop béng phuong phap sic ky loc gel dung cot
sephadex G-25 [9]. Dung moi rtra giai 1a nude
mubi sinh 1y 0,9% hodc dém phosphate 0,2 M
vo tring. Hiéu suit danh dau khang thé duoc
tinh béng cach léy hoat d0 phéng xa tai vi tri
dinh "*'I-rituximab chia cho hoat do téng $6.

Phuwong phdp sdc ky long protein nhanh
FPLC: Dit cdc mau rituximab, 'T - rituximab
va ' vao hé sic ky FPLC 6850A, Perkin
Elmer, dung cot sic ky Agilentb Zorbax GF-
250, dung mdi dém phosphate trong nudc mudi
sinh 1y (PBS) 0,1 mol/L, pH 7, thé tich mau 4
ul, van tde xbi 0,6 ml/phit, detector UV do tai
280 nm.

Phwong phdp sdc ky 16p mong: Kich thu6c
ban méng TLC 1a 1 x 10 cm, hé dung moi khai
trién 12 methanol va NaCl 0,9% ti 1€ 85:15.
Cham 5 ul méu lén bang TLC, dit bang gidy
vao binh chtra sdn hon hop dung méi [10], thoi
gian sic ky 12 15 phit. Khi dung méi di chuyén
dén centimet thir 10, 1y bang gidy ra. Hoat do
phéng xa trén bang sic ky cé thé do trén céc
thiét bi do phéng xa hodc quét trén mdy
Bioscan. C6 thé dua bing sic ky vao budng
phdng xa tu chup Cyclone, chup 10 gidy hoac
cét bang sic ky thanh tirng bang nho rong 1 cm,
do dém hoat do phéng xa trén may Caprat. Trén
mdi bang sic ky, phan tir *'T ty do di chuyén
vé tuyén trén dung mdi (R=1). Phuc “'I-
rituximab nam tai diém gdc (R=0). Tinh ti 1¢
hoat d¢ phdng xa cua cdc vung tuong ung voi
céc hop chat cua *'T. Phan trim d6 tinh khiét
héa phéng xa tinh theo cong thirc sau:

o = 4, x100

ot .

A, Hoat do ctia mau duoc tich, A, Téng
hoat do ciia bang sic ky.
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Phurong phdp sdc ky gidgy PC: Dung giéy
sic ky whatman 01 cé kich thude 2 x 20 cm
[10]. Dung méi st dung la methanol va NaCl
0,9% ti 1& 85:15. Thoi gian sic ky 12 60 phit.
C6 thé dung gidy sic ky TCC Biodex c6 kich
thudc 5 x 58 mm, chAm mau 1én vach 1, dat
gidy sau khi chdm miu vao dung dich NaCl
0,9%, dung mdi di chuyén vé mau xanh viing 2,
sdc ky trong vong 2 phiit (Hinh 1).

Phwong phdp dién di trén gidy [9]: Dung
giéy sic ky Whatman 01 cé kich thuéc 20 x
380 mm, chét dién giai 12 dém photphat 0,025
M, pH 7,5. Dit bing gidy da thim chét dién
phan vao mdy, chdm 5 pl miu can phan tich 1én
gidly tai vi tri chira chit mang KI 5 pg, hiéu dién
thé 300 V, thoi gian 60 phit.

Kiém tra tinh én dinh san pham: Khang thé
danh diu phéng xa dugc bao quan ¢ diéu kién
4°C va -20°C, chtra chit bao quan [13]. Sau cdc
khoang thoi gian 1, 2, 3, 6, 7, 8, 9, 10, 13, 14,
15, 17 ngay, léy san phém phan tich d¢ sach
hod phéng xa bang phuong phdp TLC. Bé lam
6n dinh san phim trong huyét thanh ngudi, 1ay
100 MBg/ml "*'I-rituximab, thém vao d6 huyét
thanh sao cho ndng d6 100.000 CPM/ml. Chia
ra cic 6ng nghiém 1ml/éng. U 37°C trong
khoang thoi gian 1, 2, 3, 6, 7, 8, 9, 10, 13, 14,
15, 17 ngay. Sau cdc khoang thoi gian, 1ay hop
chit phan tich do sach hod phéng xa béng
phuong phap TLC hoac dién di.

Kiém tra d6 vé khudn va néi déc 16 vi
khudn: Thir theo Dugc dién Viét Nam IV, phu
luc 13.2 [8]. Thir d6 vo khudn bing phwong

phdp cdy thudc vao cic méi trudong thioglicolat
0 & nhiét d6 30 - 35°C, moi truong soya - bean
casein digest 0 & nhiét d6 20 - 25°C, quan sat 14
ngay lién tyc. Kiém tra noi doc 6 vi khuan theo
USP. Hoa tan thudc trong dung dich nudc mudi
sinh 1y vo tring, khong c6 chi nhiét t5. Thir noi
doc td vi khudn béng phuong phép két tu gel
dung kit LAL (Limulus Amebocyte Lysate)
[12] va dung mdy do PTS 100 ctua hiang Charles
River Laboratory, My.

Kiém tra phan b va dao thai trén dong vat:
Tiém vao tinh mach dudi mdi con chudt 100 ul
B —rituximab (100 pCi) [9, 10], mdi nhém 5
chudt, giét va md theo cic khoang thoi gian 1
gio, 4 gio, 16 gio, 2 ngay, 3 ngay, 5 ngay, 7
ngay. Léy cdc co quan ndi tang nhu gan, lach,
than, tim, mdu va tuyén gidp can va do dém
phéng xa, tinh phén bd theo ID%/g.

3. Két qua va ban luin

Két qua danh déu phéng xa va tinh sach
phic mién dich phéng xa "'I-rituximab qua
cot: Sau khi ddnh déu phéng xa bang phwong
phdp chloramin T va iodogen hai hoat d¢ riéng
thu dugc 1a 0,246 GBg/mg va 0,037 GBg/mg,
ding trong nghién ctru lidu dong hoc va liéu
diéu tri. Hiéu sudt ddnh diu phéng xa bing
phuong phdp chloramin T dat 95% (hinh 1A)
va phuong phdp iodogen dat 85-90% (hinh 1B).
Qud trinh danh diu phéng xa dugc biéu dién
trén cdc do thi sau:



54

1311 pituximab

500 1000 1500

aa

00 8

A)Danh dan khans the ugi P'I bing pheons
phap chloramin T

N.T. Thu va nnk. /Tap chi Khoa hoc DPHQGHN, Khoa hoc Tw nhién va Cong nghé, Tap 29, S6'3 (2013) 51-58

31T rituximakb

Region 1
Replon 2

o B
oo
Bk 1
Bko 2

1000 1500 procsl

B)mmmmmlﬂlmnm%m
1agdogen

Hinh 1. P4nh déu khing thé véi B béng phuong phap chloramin T va iodogen.

Hbn hop mién dich sau khi ddnh dau phéng
xa bao gébm phtc mién dich phéng xa "'I-
rituximab va "'I tu do, cdc thanh phﬁn duoc
tach ra khoi nhau b?‘"mg phuong phép sic ky loc
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A)So dé tach 1! rituximab qua cot sephadex

gel. Phic hop mién dich "'I-rituximab dugc
tiach khoi hon hop phan tng. Qua trinh tinh
sach san phém duoc biéu din trén cic dd thi
sau:
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B) Phin doan tich Pllrituximab qua cét sephadex

Hinh 2. Tinh sach phirc hop 1L rituximab sau khi danh du phoéng xa.

Hinh 2A cho thdy so dd tich phtrc mién
dich phéng xa qua cOt sephadex. Cac phéan tu
khéng thé gr?in phéng xa do c6 trong luong phén
tu 1on, khoang 150 KDa nén di chuyén xuéng
trude, cdc phan tir nho nhu 'I tr do, cdc chat
oxy héa, khir con thtra di chuyén cham, do do
dinh thu duoc cua *'I-rituximab va "*'I cich xa
nhau 10 rang, dém tich la dung dich NaCl 0,9%

hodc phosphate PBS pH 7,2 déu thich hop dé
tach phan doan B rituximab. Db thi 2B cho
thy phirc "*'I-rituximab thu dugc trong mién 4-
6 ml. Phan tir *'I ty do tach khoi hdn hop va
thu dugc trong khoang 10-11 ml.

Do tinh khiét héa phéng xa cua “'I-
rituximab dugc phan tich trén hé FPLC dung
detector UV va detector do phdng xa nhu hinh 3.
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Hinh 3. Kiém tra d6 tinh khiét héa phéng xa ciia *'I-rituximab bang phuong phap FPLC.

D6 thi trén hinh 3 cho thdy, thoi gian luu
clia cdc phan tir két tu cia khing thé 1a 12,5
phit, phan t rituximab va "'I-rituximab 1a
14,0 phit va "'T 1a 22,2 phit, do trén hai
detector phéng xa va detector UV. Phén tr
khang thé ddnh dau phéng xa "*'I-rituximab va
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rituximab c6 thoi gian luu giéng nhau. Phirc
Bl rituximab duoc phan tich bing phuong
phap TLC va chyp trén thiét bi phéng xa tu
chup cyclone (hinh 4A). Cdc mau B rituximab
phan tich bang sic ky dién di dwoc quét trén
mady bioscan nhu hinh 4B, 4C.
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Hinh 4. D¢ tinh khiét héa phéng xa cta "' I-rituximab.
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Trén d6 thi 4A va 4B kiém tra d¢ tinh khiét
héa phéng xa ciia "*'I trong ciing hé dung mai,
phirc *'I-rituximab nam tai diém gdc trén bang
sic ky, trong khi d6 "'I ty do (hinh 4C) di
chuyén dén ving Rf=1,0 cta bang sic ky. Do
sach hat nhadn dugc phan tich trén phé ké
gamma ORTEC® DSPEC jr™, do phéan giai
1,80 KeV, cdc muc ning lugng cua "'I trong

dung dich "*'I-rituximab 12 284, 364, 503, 673
va 723 keV, hinh 4D.

Két qua nghién ctru tinh 6n dinh cua phic
hop "'I-rituximab trong huyét thanh & nhiét do
37°C va két qua nghién ciru tinh 6n dinh coa
phirc hop "*'I-rituximab bao quan & nhiét d¢ -
20°C va nhiét d¢ 4°C duoc tom tit & hinh 5.

100 4 Tﬁ_ L l £ & 2
a0 ! ¢
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2
T
=3
= 3§30
.:3 30 A —+—Bao quan 3!I-ninamab -20°C
= R
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Thai gian bao quan phus B-rifusimab o nluér 43 -200C7, 3790, 40C (ngay)

Hinh 5. D6 thi 6n dinh cta 'I-rituximab theo thoi gian.

D thi cho thiy phirc hop '*'I-rituximab bén
trong nghién ciru invitro & nhiét do -20°C, 4°C,
37°C. O nhiét d6 37°C trong mdi truong chia

huyét thanh nguoi, phirc bén cho dén hai chu ky
bén rd cta 'T trong diéu kién invitro.

Nghién ctru phan bd sinh hoc trén chudt
nhét thu duoc két qua nhu sau (bang 1).

Béang 1. Phan b sinh hoc "*'I-rituximab trén chudt (ID%/ g, n=5)

Co quan 1 gioy 4 gio 16 gio 2 ngay 3 ngay 5 ngay 7 ngay
Mau 26,87 24,36 20,74 15,50 11,53 7,34 2,43
+4,82 +744 +5,46 +4,37 +745 +9,24 +9,76
Tim 4,32 3,40 3,33 2,57 £0,04 1,89 1,18 0,35
+0,09 +0,41 +0,27 +0,33 +2,46 + 1,48
Gan 9,6 8,75 7,77 5,52 4,09 2,67 0,79
+10,82 +10,79 +3,54 +0,78 +10,21 +12,29 +10,79
Léch 0,63 0,57 0,46 0,36 0,26 0,17 0,05
+0,52 +1,04 +0,10 +0,08 +0,40 +0,85 +0,67
Than 9,43 8,96 7,33 543 3,98 2,51 0,73
+1,78 +1,52 12,81 +0,80 +6,35 +2,46 +2,69
Tuyén gidp 0,14 0,26 0,12 0,08 0,05 0,04 0,016
+0,1 +0,06 + 0,06 +0,05 +0,06 +0,19 +0,19
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Két qua phan bd sinh hoc trén chudt cho
théy phirc hop phéng xa "*'I-rituximab phan bd
cao trong mau ngay sau khi tiém. Khoang 26%
lidu tiém/gam tap trung trong gan, than khoang
g?m 10%, it tap trung trong tuyén giap. Thubc
d0 thai ra khoi mau sau khoang 1 tudn va bai

tiét qua than nhanh.

Tém tit két qua kiém tra chit lugng cua
B rituximab: "*'I-rituximab dugc diéu ché va
kiém tra chét Iuwong voi hi¢u suit danh dau dat
hon 95%, d6 tinh khiét hoa phéng xa 16n hon
99%. Céc chi tiéu chat lwong tém tit duoc trinh
bay trong bang 2 nhu sau:

Bang 2. Tém tit chi tiéu chat lugng ciia *'I-rituximab

San phém, chi tiéu

Chiét lugng

Phuong phap

Dung dich "*'I-rituximab, trong
nudc mudi sinh 1y

50 mCi/10ml

Chloramin T, Iodogen [9]

Dung dich trong sudt, khong

mau
Hoat d6 riéng 6,6 uCi/Hg va Tinh szing .hoat do phéng xa va ham
1,00 uCi/ug lugng rituximab

pH ) 6-7 Theo DDVN IV, Phu lyc 6.2 [8]
Hiéu suat danh dau > 95,0% Sac ky IQ’C gel, TLC, TCC, dié¢n di'

N A, . FPLC, sac ky 16p méng TLC, sac ky
D¢ tinh khiet héa phéng xa > 98,0% eidy, TCC dién di [11] o

AL . A . Do phd gamma bang pho ké gamma
bo tnlnh khiét hat nhar{ phéng xa > 99,9% ORTEC® DSPEC erM 6]
D§ 6n dinh trong huyét thanh > 95,0% Sac ky 16p mong TLC
Béo quan -20°C va 4°C sau 17 ngay > 95,0% Séc ky 16p mong TLC [9]
P vo khuén Pat ﬁgf vO trung qua phin loc milipore 0,20
Noi doc td vi khuan DDVNIV. Phy luc 13.2

T <3 EU/ml Pha loang mau 1:40 lan (mdy PTS 100)

(8], [12]

4. Két luan va dé nghi

Phirc hop mién dich "'I-rituximab da duoc
kiém tra chét lwong béng céc phuong phép héa
hoc, vat ly va sinh hoc trén céc thiét bi chuyén
dung. Duogc chdt dat cdc tiéu chudn vé& chét
luong thude phéng xa, do tinh khiét héa phéng
xa dat 98% [11], d6 tinh khiét hat hat nhén
phéng xa ludn 16n hon 99,9%, én dinh theo thoi
gian, dat cac chi tiéu vé d6 vo khuan, noi doc td
vi khuén. Phan bd sinh hoc trén dong vat cho
thdy ddc trung phan bd cua "'I-rituximab, tap
trung trong h¢ tudi mau, gan cao va dao thai
theo dudng bai tiét qua than, bang quang. Duoc

chit phéng xa "*'I-rituximab dat tiéu chudn chat
luong thudc phéng xa dung chin dodn va diéu
tri trong y hoc.
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Preparation and Quality Validation of Labelled Monoclonal
Antibody "*'I-rituximab for Non Hodgkin Lymphoma Therapy

Nguyén Thi Thu', Mai Trong Khoa?, Tran Dinh Ha%, Vo Thi Cam Hoa',
Duong Vin Péng', Bui Van Cudng', Nguyén Thi Khanh Giang'

"Nuclear Research Institute, Dalat, Vietnam

’Bachmai Hospital, Hanoi, Vietnam

Abstract: Monoclonal antibody rituximab labeled with '*'I was used in the treatment of B cell non

Hodgkin’s Lymphoma in targeted therapy. The radioiodinated rituximab was prepared using
chloramin T and iodogen methods. The radioimmunoconjugated quality validation was performed
using chemical tests such as fast protein liquid chromatography, radioautography, thin layer
chromatography, paper chromatography and photon gamma ray spectrum. Biological evaluations of
this radiopharmaceutical have tested for asepsis, bacterial endotoxin, invitro stabilities and
biodistribution in normal mice. Labelling yields were 95% using chloramin T and more than 85%
using iodogen methods. Specific activity of labelled compound from two methods are 0.246 GBg/mg
and 0.037 GBqg/mg. Radiochemical purity of labeled antibody was 98% and radionuclide purity was
more than 99.9%. The entry rate of radioimmunoconjugation in tissue blood perfusion has a high
distribution rate and has a rapid clearance by the renal route. The "*'I-rituximab has passed the testing
requirements for radiopharmaceutical therapy and for clinical use.

Keywords: Radioimmunotherapy, "*'I-rituximab, Quality Control of Radiopharmaceuticals.



