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SUMMARY

STUDY ON PREPARATION OF P-32 TO PRODUCE APPLICATOR
FOR TREATMENT OF BLOCK TUMOR AND KELOID SCARS; SOLUTION P-32
IS TAKEN ORALLY RELIEVING PAIN OF BONE CANCER METASTASIS.

During the period 2010-2014, study on preparation of P-32 to produce applicator for

treatment of block tumor and keloid scars, solution P-32 is taken orally relieving pain of bone

cancer metastasis has been carried out in Dalat Nuclear Research Institute.

The analytical results shown that the procedure of P-32 preparation by irradiation of P-31

(P>0:s) target in Dalat Nuclear Research Reactor with power 500kW, neutron flux in neutron

trap is 10 Pn/em’.sec is better than that red phosphor due to it is not to be polluted other

nuclides releasing gamma rays. P-32 solution is in form of Orthophosphate PO;"; the

radiochemistry pure is higher 99% and the nuclide pure is 100%, it is to meet the standard of

Vietnam Pharmacopoeia 2009.

1. MO PAU

P-32 1a ddng vi phong xa cua phét pho,
phat blirc xa beta (1,71 MeV) voichu ky
ban ra 14,3 ngay. Trong y hoc, P-32 duoc
sir dung dé chita cac bénh ngoai da nhu u
mau, seo 10i; dic biét dung dich P-32 dudi
dang tiém hodc uéng dugc dung dé diéu tri
giam dau di can ung thu xuong [1]. P-32
duogc diéu ché bang hai cach [1,2]:

- Céch thtr nhét: Chiéu xa luu huynh trong

106 phan ng hat nhan theo phan Ung sau:

S (n, p) **P; sau d6 P-32 dugc tach ra khoi
lvu huynh theo phuong phap chung cit
thang hoa kho. Theo cach nay, P-32 duoc
tach ra dudi dang dung dich H;PO,, sau dé
chuyén thanh Na,HPO, dung dé tiém diéu
tri giam dau di cdn ung thu xuong.

- Cach thir hai: Chiéu xa phdtpho theo phan
tmg *'P (n, y) **P. Bia chiéu xa P-31 c¢6 thé
tir phdpho d6 hodc P,Os P-32 tao thanh

dugc stir dung lam tam ap dé dic€u tri u mau



hodc seo 101, dung dich P-32 dugc dung dé
udng trong diéu tri giam dau di can ung thu
xuong. Viée st dung bia P-31 bang phdt
pho d6 khong kiém soat dugc d6 sach hoa
hoc, thuong giy bong da trong qua trinh
diéu tri do trong phdtpho do ¢ 1an mot sb
tap chat khi chiéu xa phat bic xa gamma.
Dung lwu huynh lam bia dé diéu ché P-32
dudi dang dung dich tiém cho hiéu suét
thip, quy trinh tach phirc tap nén gia thanh
rt cao. Vi vdy, ngdy nay, ngudi ta thuong
ding P,0s dé didu ché P-32; vira dung dé
san xuét tim 4p vira lam dung dich udng.
Trong cong trinh nghién cru nay, chiing to1
trinh bay két qua didu ché P-32 tir 10 phan
ung hat nhan Pa Lat dé thuc hién hai muc
tiéu trén.

2. THUC NGHIEM VA PHUONG PHAP
2.1. Thiét bi, dung cu va hoa chét.

2.1.1. Thiét bi:

-. Lo phan tng hat nhan cé cong suit
500kW, thong luong notron tai by notron
14 2.10"n/cm’ sec.

- May do hoat d6 phong xa liéu cao
Capintec cia My, dai do tir 0,001-
80.000mCi

- May do hoat d phong xa, CR- 127,
Capintec va ISOMED 2000, M¥

- Hé phd ké gamma da kénh, do phan giai
tai dinh nang luong 1332keV cua Co-60 la
1,9keV

- Heé séc ky gidy va hé sic ky quét tu dong
CYCLONE PLUS PHOSPHOR
SCANNER

2.1.2. Dung cu

- Container nhém hinh tru; d6 dai: 23,6cm;
duong kinh trong: 2,2cm; duong kinh
ngoai: 2,6cm

- Ampule thach anh c¢6 duong kinh trong:
0,6cm; duong kinh ngoai: 0,8cm, dai 2,5¢cm
- Cac loai cbe thiy tinh chiu nhiét: 50mL,
100 mL, 250mL; binh dinh m@c 50mL,
100mL; pipete, micropipet déu cua Cong
hoa Lién bang Drrc.

2.1.3. Hoa chat

Céac hoa chit sir dung déu thudc loai tinh
khiét phan tich.

- P,Os ¢6 d@d sach hoéa hoc 1a 99,99% cua
hang Sigma-Aldrich, My.

- Axit HCI dac cua hang Merck, Cong hoa
Lién bang Buc

- NaOH cua hang Merck, Céng hoa Lién
bang Puc

- Cac hoa chit khac phuc vu cho qué trinh
xtr Iy mau sau chiéu xa.

- Nhua trao ddi ion Dowex 50W-X4 dang
cation

2.2. Phwong phap nghién ctru

2.2.1. Chuén bi bia chiéu xq:

- Can 10g P,Os (twong duong 4,3g
phétpho) cho vao ampoule thach anh han
kin; sau d6 cho ampule vao contaimer
nhom.

- Chiéu xa tai vi tri bay notron cé thong
luong 2x10"n/cm’s

- Thoi gian chiéu 108gid

- Thoi gian 1am ngudi tdi thiéu 36 gio
2.2.2. Piéu ché dung dich Na,H’PO, [1,2]
Sau 2 ngay ké tir khi dung 10, miu duoc
van chuyén dén box san xuét, vin container
nhoém dé 14y ampule chira bia; dung dung
cu chuyén dung cit ampule chira mau,
chuyén miu vao cdc thiy tinh chiu nhiét co
dung tich 100mL va hoa tan bang 40 ml
HCI1 0,1 N di dun nong. Sau khi dé ngudi,
cho thém 8 ml H,O, 30%. Pun hdi lvu hdn
hop trén bép nhiét trong vong 3 gio. Lam



ngudi, ldy san phdm ra, loc qua loc xdp
thuy tinh G-3 va doi qua cot trao dbi cation
Dowex 50W-X4 dé loai bo céc cation tap
chét kim loai. Sau d6, do hoat do phéng xa
cua P-32 tir dung dich tao thanh. Dung
dung dich NaOH 1M dé dua dung dich vé
modi truong pH=6-8, dung dich & dang
Na,HPO,, moi truong nay thich hop st
dung theo dudng udng trong diéu trj giam
dau di can ung thu xuong.

2.2.3. Ché tao tim dp P-32: Trong trudng
hop lam tAm ap, bia chiéu xa P,Os sau khi
dugc hoa tan béng HCI 0,1 N, dé nguoi
mau, kiém tra hoat do phong xa. Sau do,
léy mot thé tich nhit dinh, thAm déu trén
cac mau gidy thim co kich thudc khac
nhau. Cac miu gidy thim sau d6 dugc siy
khé bang dén hong ngoai va dugc ép nhua
dién tir dé bao dam phéng va kin. Cac tim
ap dugc dong gdi trong cac hdp Plexi hodc
bang gb c6 do day bao dam che chin duoc
tia beta. Phu thudc vao kich thudc ctua u
méau va seo 16i ma béc s s& chi dinh lidu st
dung va thoi gian 4p vao u mau hay seo 10i
nhu thé ndo cho phu hop. Trong trudng hop
ndy, viéc kiém tra tim ap quan trong nhit 1a
kiém tra xem hoat do P-32 ¢6 phan bd déu
trén mat tim 4p va trong d6 c6 1an hat nhan
phat blirc xa gamma giy bong cho bénh
nhan trong qua trinh diéu tri hay khong.

3. KET QUA VA BIEU LUAN

3.1. Tinh toan hoat d§ P-32 difu ché
dugec.

3.1.1. Tinh toin hoat dé theo Iy thuyét.
Hoat d6 phong xa cua P-32 tao thanh theo
phan tng *'P(n,y) **P dugc tinh theo
phuong trinh[3]:
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Trong do:
- A;: Hoat d6 phong xa ctia déng vi cn xéc
dinh

- ®: La thong luong notron tai vi tri
chiéu miu (@ =2x10" n.cm™.s"'- Théng
luwgng cua 10 Pa Lat)
- 0u: Tiét dién bt notron (barn): 0,1723
barn (0,1723x10*cm?)
- G: D6 phd bién ddng vi (%): 100
- g: Khéi luong miu chiéu (g) lug=10
Soram
- M: Khéi luong nguyén tir (g) cia dong vi
can diéu ché: 30,97
- Ty: Thoi gian ban rd (gidy) cia dong vi
tao thanh: 14,28 ngay
- t: Thoi gian chiéu: 108 gior
- 6,023x10%: S6 Avogadro

T cong thirc trén dé dang tinh duoc hoat
d6 cta P-32 tao thanh tir P-31 1a 351mCi/g.
3.1.2. Két qud tinh todn hoat d¢ P-32 theo
thwc nghiém
Hoat d6 phong xa cua P-32 dugc do trén
may do hoat d6 ISOMED 2000 1a 510mCi
tai thoi diém 36 gid lam ngudi, hé sb phan
ra 1a 0,908. Nhu vay, hoat d6 tai thoi diém
dung 16 1a 560mCi va tinh ra hoat d6 riéng
1a 130mCi/g. So v6i hoat do 1y thuyét 1a
351mCi/g, hoat d6 thuc chi dat dugc 37%
hoat d6 tinh theo 1y thuyét. Didu nay c6 thé
duogc giai thich do tiét dién bt notron cua
P-31 chi 1a 0,1723barn, thdp hon nhiéu so
v6i tiét dién bt notron cua “*Te(n,y)"'Te
— B+ (0,4, 7barn ) dé diéu ché I-131
nén khi chiéu xa ddng thoi 2 loai bia trén,
x4c suit bit notron cta bia P-31 bi anh

hudng. Mat khac, s6 liéu thuc nghiém do



dac vé thong luong notron nhiét tai vi tri
bay notron cua 1o phan (ing hat nhan Pa Lat
trung binh vao khoan 1,62.10"”n/cm’.s, co
nghia 1a dao ddng trong mién tir 2,3.10" —
0,94.10"n/cm’s; trong khi tinh theo Iy
thuyét lai st dung thong luong
2.10"n/cm*s. Do do, két qua thuc nghiém
vé hoat do P-32 san xuit duoc thép hon
nhidu, chi dat 37% 1a c6 thé chép nhan
duoc.

3.1.3. Két qud kiém tra dp sach héa phong
xa P-32

1. Kiém tra d6 sach hoa phong xa dung
dich P-32

D6 sach hoa phong xa 1a ti sb phin tram
gitta hoat d0 phong xa ctia mot déng vi
phong xa ma ta quan tdm so vdi tong hoat

d6 phong xa cua hat nhan d6 c6 mat trong

Quy trinh kiém tra bang sic ky gidy nhu
sau: Dung dich P-32 c¢é thé ton tai & ba
dang:

— Orthophosphate véi gia tri Rf tuong ing
1a 0.64 - 0.70

— Pyrophosphate véi gia tri Rf tuong ung
1a 0.35-0.38

— Metaphosphate voi gia tri Rf twong tng
12 0.0-0.22

Trong d6, dang Orthophosphate 1a dang
mong mudn va cin loai bé hai dang
Pyrophosphate va Metaphosphate dua trén
quy trinh diéu ché da néu.

Két qua kiém tra bang phuong phap sic ky
gidy duoc trinh bay trong bang 1 va trong
hinh 1.

san pham.
Bdng 1. Két qua do hoat g phong xa *>PO, > trén bang sdc ky gidy
Phong Cm Hoat do phong xa Cm Hoat do phong xa
(cpm) (cpm)
123 1 83 12 145
83 2 100 13 154
109 3 175 14 7879
108 4 169 15 51383
77 5 158 16 111008
6 75 17 141371
7 145 18 109067
Trung 8 75 19 23263
binh: 9 108 20 432
100 cpm 10 108 21 154
11 100 22 218
23 138

Cm: Tuyén dung méi (cm); cpm: Hoat dd phong xa (xung/phut).
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Hinh 1. Sic dé sdc ky gidy dung dich H;>PO,

Tir két qua & bang 1 va hinh 1 cho thdy P-
32 nam & dang orthophotphat PO, tai vi
tri Ry = 0.6-0,7 va dat hiéu suit 99%.

Két qua kiém tra do sach hoéa phéng xa
dugc thuc hién trén may CYCLONE

PLUS PHOSPHOR SCANNER (quét tu
dong), 08:30, ngay 26 thang 8 nam 2014.
S4 liéu duoc chi ra trén hinh 2.
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Hinh 2. Két qua kiém tra do sach héa phéng xa dung dich P-32.

Bdng 2. Két qud do hoat dg phéng xa PO, bang CYCLONE PLUS PHOSPHOR SCANNER

File :-KCS P-32L 0230814-1TH Acquired : 8/26/2014 8:40: 33 AM
Owner: Hang Subject : KC8 P-22 LO230814-1TH

Lane #1
Background SubtmctionR egions =517 28> DLU /mm?2

D RF Area(mm2) Gross DLU Background Subtract Net DLU Net % Sum

1-Prof 0.7 23336 11505,060.0

1-b - Prof 20 10391
Lane 36941 132456206
UnRes 33604 1.740,360.7

1.207,1504 10297,909.6 100.0

29454469 10300,173.7
1,738,296.5 22641



Tir cac két qua thu duoc ta nhan thiy ca hai
phuong phap phan tich déu cho sb lidu
tuong tu nén c6 thé khing dinh P-32 hoan
toan ndm & dang orthophotphat **PO,*
Nhu vay, néu hoat do phdéng xa ban dau 1a
100% thi d6 sach héa phéng xa nhan dugc
dat >99,0%, dap tng duogc tiéu chi cla
duoc dién Viét Nam va Hoa ky; d6 sach
hoa phong xa >99% [4,5]
Nhan xét: Néu chiéu 4,3 gam phdtpho (10g
P,Os5) trén 10 phan Uung hat nhan Pa Lat
trong thoi gian 108 gio, sau 36 gio ké tur
khi dirng 10 s€ thu dugc 5S10mCi dung dich
P-32 dué6i dang Na,HPO, va néu ngudi
bénh can mot litu 7-10mCi cho mot lan
diéu tri giam dau di cian ung thu xuwong thi
hoat d6 phong xa nhan dugc du cung cép
cho khoang 51 bénh nhan. Luong phdt pho
dua vao co thé cho mot lidu didu trj 1a:
4,3g: 51 lidu = 0,084g=84mg/liéu
Trung binh trong co thé ngudi chira khoang
gin 1 kg phétpho va khoang ba phan tu sb

d6 nidm trong xwong va ring dudi dang
apatit. Mot nguoi 16n an udng day du tiéu
thy va bai tiét ra khoang 1-3 g phbtpho
trong ngdy & dang phdtphat [1]. Nhu vay,
téng s6 phdt pho dua vao co thé 1a khong
dang ké so v6i nhu cAu phbtpho hang ngay.
3.1.4. Két qud kiém tra dj tinh khiét hat
nhdn phong xa dung dich P-32.

Do sach hat nhan duogc kiém tra béng cach
pha lodng dung dich san phdm, sau d6 ding
micropipet 14y 2-5 pl (udc tinh pha lodng
sao cho hoat do t6i da 10’cpm/ul); Dung hé
phé ké gamma da kénh, c6 do phan giai
1,9keV tai dinh ndang lugng 1332 keV cua
Co-60 dé kiém tra do sach hat nhan phong
xa, l4y gia trji trung binh cua 3 mau. Két
qua dugc chi ra ¢ hinh 3.
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Hinh 3. Phé gamma ciia P-32 do trén hé phé ké da kénh

Tur két qua ghi nhin duoc c6 thé két luan
trong dung dich P-32 hoan toan khong cé
bét ky hat nhan ndo nhidm ban phat bic xa

gamma.

(xem tiép tr. 19)
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