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Evaluation of 9m T¢ sodium polyphosphate complex
as a bone secking agent
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We have performed bone scans with 9" Tc-sodium tripolyphosphate (STPF).

The preparation of %mTc-STPP is based on Subramanian’s méthod with slight modification. The
organ distribution of #=Tc-STPP is studied in rats. It is estimated that 43.5%, of administered dose
is localized in the skeleton one hour after injection. The ratio of the concentration in the skeleton to
that in the other organ is high enough to delineate the skeletal system using scintiscanner or gamma
camera.

The urinary excretion of #=Tc.STPP is 25.4% of the administered dose one hour after injection.
Various bone diseases are delineated by rectilincar scanning. A blood pool background is high when
scan starts before two hours post injection. An injection to scan interval of about 3-6 hours seems
satisfactory in many sites. It is possible to delineate skeletal system 24 hours after injection.

Another polysphosphate with a molecular weight of 1,500-2,000 is labeled with ®™T¢ and evaluated
in our laboratory. The radioactivity of the kidney and urinary excretion are higher than that of 9mTc-
STPP. The activity in the bone is lower than that of "mTc-STPP,
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phosphate (#¥mTc-STPP), %¥mTc-Sodium polyphos-
phate (" Tc.SPP) & o\ THiE LD T Hik
5.
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9mTC.STPP, ¥=Tc.SPP o Fgiki:

1) (b5 —8 (SnClye2H,0) 1 ml 2= TcOr
5ml Zhnz B<{REA L 5 HEE.

2) FUAEVBERR MY Y A20mgE N B R
AU 5 ek,

3) NaHCO, 1.4ml #jnz thfnd2

A FH1, 500~1, 0000 # ) BRI X b EF#T 5
FI2) T A b BEER20mg A N % AUy L,

LA E D% SEANC T e 2 VU 5 D3
e,

Z OB LTIk L 9mTc-STPP, %¥nTc.SPP
RO DR ¥ TcOr % 7, MTidE LERH
Vaiikg .l By el
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9mTc.STPP, 9mT¢.SPP, 9mTcO; ik 1 B
Bos o+ OERNSAE % Tablel, T 1@
9mTc STPPI3 #¥™TcO; 1 Hilif L THIC % < 45
THEMNRC RS, FOERYAED
10% & ThiEfE 5B/ 043 54 VBT src &
{Z7c %, bone/blood, bone/muscle, bone/liver ratio
1% ¥mTcOp 1Tt LTHA < B OREY filii i
KB LEL BT, " Te-SPPiLF OR3P Tc
O L Wik hs ¥mTe.STPP bl LtA e
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Table T Distribution of **mTc-sodiurn polyphos-
phate in rats one hour after injection.

Organ | %/dose | % /g Ratios

Liver 4.64 | 0.51 Bone/blood 2.6
Lung 0.51 | 0.50 Bone/muscle 4.6
Kidney 9.52 | 5.88 Bone/liver 3.8
Spleen 0.15 0.45

Tibia 0.45 | 1.91

Muscle 0.50 | 0.416

Blood 4.01 | 0.734

Urine | 33.1 —

Rep~o gkt &0t LLEDRERE L » *nTec-
BILEWEE Y v 2T 7 4 CERERD L%
* BFEE BRI LT 2 ~10mCi fHE L 2 ~24%
I i A i o, [ FIBERR I 5 a2 3
+ T THD.

FEGI L. 61 o4ct: Tl © F4iF % ZiFTw
BH, f94EHcFhofRA Y TR L.
X E T BB OMEF LS b hithorens,
“nTc-STPP > v 57 5 A TH LBER, NalE
8 T A ERHE R 5kt (Fig. 1 A), 8™Srod
@l bhs (Fig. B), FOH% X
HEdiie X b X ELIEBR A RER S,

SEGI L. 45F O CHEOFH 4 Z T Tw5b
DAY 1 AERRIC A O I BY AR T D 9 2 2SRl L
fo. St R X BB AF v v THARRER RO
JEHE 5 Frc e R bk (Fig. 2 A), ¥7Tec-

Table T Distribution of **™Tc-sodium tripolyphosphate (**™Tc-STPP)
and **mTcO,-in rats one hour after injection,

5 [dose %le Ratio
Organ | “®Tc.STPP | *mTcOQ,~ | “mTc-3TPP | *=TcO,” ngm'Tc--S’l‘P]E’! MeTeO, "
Liver 1.04 23.9 0.135 4.61 Bone/blood 6.2 [ 0.57
Lung 0.254 2.48 0.261 3.12 Bone/muscle 33.7 2.53
Kidney 4.26 4.71 2.30 4.50 Bone/liver 21:5 0.43
Spleen 0.044 0.75 0.089 1.53
Tibia 0.860 0.45 2.90 1.97
Muscle 0.241 0.98 0.086 0.78
Blood 5.45 13.0 0.466 3.44
Brain 0.0093 - 0.0093 "
Urine 25.4 0.69 — - |
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Fig. 1. Case I Multiple metastases of carcinoma
of the lung in the right humerus and thor-
acic vertebra.

(A) *mTe-sodium tripolyphosphate scan
(B) *"mSr scan

STPP Iz X % A% 4 v Th AR VB SR
(Fig. 2 B), B 5 FIXXHEE TR HER O
RirRbhishot,

SEGIIL. 597 O DFLE © B THi% s »
AHCIERETRE KE Lic. XEEE © BHE,
FRCEBHEOLLA R bhich, ¥ Tc-SPP @
A% 3 v CHIERE, ARCREEREER SN
(Fig. 3 A), ¥™Sr Cd RO RAE LRI
(Fig. 3 B),
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Fig. 2. Case IT Multiple metastases of carcino-
ma of breast in lumbar vertebra and pelvis.
(A) ®"mSr scan
(B) ?*mTc-sodium tripolyphosphate scan. Me-
tastasis to the fifth lumbar vertebra is
negative on X-ray film.

(LG O R ) B BRI BREL R LW &
EZibh3,

9mTe-STPP \ZL5EM LA TH »85Y% metha-
nol X b paper chromatography 2 f77c 5 L3 &
AERBCEEYES (*TcO; @ Rf 13§ 0.7).
WHEL T B 9TcOr Mgk AERWEE XD
hh. REOE, oMy 750 Ficdsd =
m A FivA UFRCHEBET 2 038D bh i 5k CfT
Te 2 WEFF ORI 1 % TH% (Tablel),

AV BEEE b Y Y A O 2\ T I Subrama-
nian® HIC X hE~T A, F 4 b TIEE [ kg
D 100mgH @M AR TR THH EHE LTV
5. RGN AE R A B2 0 e Yy — X ofx
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ok 0.5mg/kgfAETH S, # 0 Hh oWk
Fischer® o#fi&Enid s, X2 & 02 o
FERAWTXHCEE LLS LA Ts D, ¥
+¥, F ., bT 350~ 800mg/kg (KEHRE LT
MR ot LT AL SEfER LTwb
SnCl, (X 1mgTH5.

9nTc.STPP, ®mTc.SPP o3 ¥™Sr 12 H, LT
BB B DTN, S X O, Bk~ o B
WD % & MEHEMSE D A % 4 v CIXB DR < fi &
B, 9Tc.STPP ofefitiifi 2 wwfTirdbh 7
B4R L B S R b . AR &
-~y 7 75 v F v < i 3 ~ 6 KFfE g0
WThHD.

PR LB LT ik 0.45rads/10mCi®, 45
0.1rads/10mCi®, R 2. 1rads/10mCi® Th 5.
5. ¥ W
WaTe ) PEBILEYEEy vF 757 4l
Witk oA, HEHHEEERE LTERTthD L

DI Bt .

Fig. 3. Multiple metastases of the breast cancer
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in lumbar vetebrae and pelvis.
(A) **mTe-sodium polyphosphate scan
(B) #"mSr scan
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