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Fig.1 Paperchromatogram of #mTc
polyphosphate. After chromatogra-
phy approximately 30% of 99mTc
is found to be present as free.
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Table 1
case | sex ’ age ‘ clinical diagnosis finding of scan image
1 & 71 Ilnyoca.rdial Infarction, bilateral No abnormal accumulation of activity
eg pain
2 S 73 lumbago ”
- : Abnormal accumulation of activity at medial
8 3 85 back pain side of the knee joint
4 o} 62 lumbago liver cirrhosis No abnormal accumulation of activity
Deformity of lumbar vertebra was visualized
5 2 63 deformity of spinal column where abnormal accumalation of activity was
seen
. Reratively high accumulation of activity but
6 i 8l spinal tumor not significant
Abnormal accumulation of activity was seen
7 2 81 rheumatoid arthritis at left bones of the hand and bilateral knee
joint
3 & 73 multiple myeloma ?Olg?ormal accumulation of activity at bones of
9 [ S 69 ' prostata ca? Hypertension No abnormal accumulation of activity
| . - .
s Abnormal accumulation of activity at right
10 & l 73 ‘ osteoarthritis deformans ? temporal region of the skull
11 & 70 metastatic bone tumor of the skull | Abnormal accumalation of activity at left
(unknown origin) temporal and parietal region of the skull
Table 2
= T AR R AR e
R I FoR W | K5 & T [
TRV F — pad 4 B
47Ca 1. 31 Mev 4.7d 100 pci 31 | 0.72 |=x A FXF—DPETET, AF ¢y iCBIT
85 : BHBERE, BYRZXLX—THBN, W
St SI3Kev | 65d | Topcl | 31 L6 Tampy gt a o w0t % < MRS
87mSy 388 Kev 2.8h 3meci ' 0.3 0.02 | FEEZod-pHY (87 y) 23 80 Ml & 4 <, wifi
T otk N B
18F 511Kev | 1.9h } W0mei | 0.35 | 0.07 v #B0 BYEE SRS ER-FELES
| [ 1 _
1$Dy-HEDTA | 326Kev | 81h | 10mci | | i E
smTc-p.p. | 141 Kev |604h l mnmi}&451 0.045 %

LCHEET L CIORREEZ, @—1 2H) 2 h i R XY OWMEERDZ. (K—2 2])
WREBLUNDNR Y 7750 e FRSESLDOTH BN 3) Rk

5, LNPOMENRYBELEL HNLD.
2) mHrv7TIe=

4T, 7 VT T ARREL 72HS, 120
ST ORI SEZ O 1/3~1/2 L, M oRPPEI R, 59.1% (EF5), 42.7% (iER 4 )

4o, RS 24 BRI S SR L, [F—
RATLVEVERLI-AZ v & —F (&L FRR) ©
BRICKEMZ, FREREE L THFREZRIEL /2. 24 1%
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Fig.2 99mTc-polyphosphate clearance from
the blood. All cases showed rapid
clearance with mean T 1/, of 60 min.
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Fig.3 99mTc-polyphosphate accumulation to
the spine of ribs (73 y.o0. male)

41.9% (il 7), 26.0% CiEf] 6 —1EAEK 12 Wi o
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(b)

Fig.4 9°mTc-polyphosphate accumulation to femur
and data processing by Phosdac. Increased
background (a) caused by free 9mTc is
eliminated after data processing (b)

LiCXY, B~0HEFE, SRR~ REERGRE XY
BfEicFoRmT 5 2L c&z. (M4 )

B O 2 F v o BlbA ORI SV CRRET L 7o/ R,
2 B & 4 BRI O T & AU E G O R IO B A K
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T EG| DEEREWI R OVE A % v VTR, R10OMLT
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(e)
Fig.5 Bone scan of the case No.5(73 y. 0. male).
Decreased activity in the thoracic spine (a)

9 % 6 5 (1972)

and increased activity in the lumbar spine (b)
is observed. The latter coincide with the
region of marked bridge formation (between
L3 and L4) as is seen in X ray film (c).

(b)
Fig.6 Bone scan of the case No.7
Hand joint of the case with rheumatoid arthritis
accumulate the label significantly.

OB 5 iEF S5 oL dTh 5. (KM—5 (@) (b):r # 4
FWXDYoF T LGN T O 2V T —
WiRIc 7L -E/ 7 nGHE, (c): X #
HH) Z OREBIIIEREC LA D, BB TGRS
BHREDHER % < (X (b) 2D, £/ HkEic X
T MRHAATHE 2B AR M B & L Tl
nTws.

OB 6 1%, HEHI 7 OL DT, FEIORKGHED R F /2
Bifg, VavFHERAICISIbOLEbhs.
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(a”) (b")
Fig.7 Bone scan of the case No. 11

Abnormal accumulation of activity in the metastatic tumors of the skull.

((a) (a’)-anterior view (b) (b’)-lateral view)

OB 7%, %EF 11 o DT, FIHEAHOTHEZE O HThDH. BRI IGRTI ENENBEER S
PEEREYS ~ O HURHE O B BB EHTH 5. D, X BAF v LOORERENRBRILLTIE, VE

—HFEOEERL TV B,

= = 9mTe-tin. p. p. (% bone-seeking agent # R T/l &

phosphates 7NVEIZfEfEL, hydroxyapatite (ZHHAA Ni-% < OMEORRELNIZLDOTH DH, TDFEE

nensd vy Z i, BHi»bmb T . M2 R T LR ERIZ OV T, REZESIERS R

TEkAV BT 7~ bone-seeking isotope %, YCa, T\, B ® mineral phase [ZfFL, A& h %
%Gy, ¥mSr, 8F, ¥Sm, Er, %Ba, %Ba, Dy HEDTA LOLVDBRT 5.
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Fig.8 Formation reactions of sodium polyphosphates

fix e & 0 093 % %5, polyphosphate ¢ chain
=i}, sphephadex G-25 &, G-50 columns {ZX % gel-
filtration 12XV, KESIZHE>THHET S LA TED
FRFEND fraction &, FTEIZOVCTH L, A
WL CIEL, S—Hiba X& Hvic *mTe £ O
Rzt 2 shTwes. (-8 i)

p.p. OBER, TOHFREIZIYHY, 4,000~6,000
(chain length 30~45) @& OAVEIZHD B &L,
bone-to-nontarget tissue ratios % . 70 LL_EiZRBAR
17, 30 BLF I, prolonged vascular activity Z 87" & &b
N5 E—F SA & OFEED, p.p. & ¥Tc & OFE
WCSEETH D = L id, double-labeled #¥mTe 19mSn poly-
phosphate & i\ TOEBRIZZ VL PIZSHT S,

®mTe-tin. p. p.2 % ERKT % 12i%, HCl FEHkpR T *mTe
pertechnatate ¥ X SnCl: ZiEAL, & 5HIC 10% Na
polyphosphate ¥k # fiiz T pH & 7.3 127 fi + 4 i
millipore filter (0.22 micron) T filtration ¥ % #ff:Z
kv, MEHIEES. X, fiiEz Kit method % B
BERTV 5.

a0 Offifil L 7= Diagnostic Radioisotopes 0 Kit
|, polyphosphate (NaH:PO,) polymerZ&, w— s
w73, Lyophilized dry powder & L T 3 7 iZ 1
LT 5 L 0T, Zhlc ¥mTe-pertechnetate solution
Fz, 1~2 X RERTT S 2 LI X DA 5.

e M A 9 B, shelflife (X 6 EMTH 5. i A
— A Y 5~10 mCi IZHYS T BIREBWIRE /A T V>
LUREIL, BREFICEET S, $HE%R 2~5hrs OfIC
VLTS T AEERT D,

= o tin. p. p. %, thermo-stable 75 polymer T, auto-
clave 12 X 5 HHMEL ATRETH v, MERIYT pyroge-
n-free ZARFE TR STV 5.

EEo kit method [l CHEMAEOTH L @ & B
b, S OSHITE, BT < RERED 1/3
iifree ® ¥mTc & L THEET 5 LV ORBREH/LOT,
free ® POTec ¥ H T A Lo TR ZEIZXY, XV R
WL F TR ERDLIENTEED.

Murray'®}2 X iuE, Ba A 4 RERRICH <7
tin. p. p. OFLERATIE, B« Mk B A =40: 11.
2: 4.4:1 ThHsd.

Subramanian @ ®mTc-p. p. & 3Sr & fi\ 7z simulta-
neous distribution study 1z ki, 1% 3hrs O 5y
fii, **mTe-compound TIEIHE 4.1%, i 52. 5%, HT
% 1.74%, ®Sr T, MW 2.1%, ‘B 55. 1%, AFiiK0. 71
%ThHY, MELELORREFRLZ. LirL, *nTe-
compound [ZMHEFIZIE & A EDMET, HENR, H
~OBALDL, R~OPHEN SR E b - TS,
= DIz ¥mTe-p. p. Tk target-nontarget ratio 7
BELDTHAH. 12 A EDERI NI tin.p.p. D

Presented by Medical*Online



msHEOFY v F5 7 4 567

Hte, &%E5%%H K12 simple phosphate & L T
Htshs, FEHELORTIZE S L, miEcoam <
ENTHBN, RO 40~60% OHUHHENS 24 BT
TIRICHRIE S 7=, X, iR 7 v 7 7 o ARE T, 120
DB FEZ D 1/3~1/2 ~DT SRR &
#37-. MIRD #: 0312 X % Dosimetry (%, 45 0.0045
red/mci, Ifijx 0.0098 red/mCi, ‘& 0.045 red/mCi, &4
0. 01 red/mCi, B 0. 0568 red/mCi, gt 0. 8874 red/mCi
Td»%. bone-seeking isotope & L Tid, #HEARITHK
Lt DTH S,

Subramanian 5%, ®£<EIERA% 4% Z L7112 350
ALLEIZ tinp.p. ICXDBAF v RAEZITE ©, ¥
Bl DRSS IRV D IEFE R B O BT B\ TRE
2F v &8, HL OFITETL T -7z ¥F &
#L, tin. p.p. OBEMHEEZFRL T5. X, FEEEME
FHEIZEL T, o EERM: (bone-seeking) kit
FEHE L AR ORRE O SUR SRR LRI K S R it &
FRET, NHPHC BRI ORI S his v e LT
Wi, =Yy MUK, RAMEEE, BHRMERE, T
P RAERE, B, BisiraE R, B
s, BEEZR, STHTRAMELND. S HIT/NEO
BAF v o ~OIEHLHRFL TR Y, 30 ALLED/NED
AF v LEITIG, v WA T TESNICERT S LI
XY, BB HmEeh, MEOBERAX+ LIV HEATH
& LTS,

ZATHERBAORES LWL TEHY, FEHH
O tin.p.p. TXDFAF v, REORAHEZED F
—Z =T 2 EMT L LTS b0 Tk v,
(70 FARTHLK 10%, 1 35% D)) ¥, bone mi-
neral tracer & L T®D ¥Sr [Z X5 F~DHHEDNPT v b
TOFERTIIIH, KR, BRTHARE, 4:2:1 T
bHHEORELDHD. BATEHALGE XS Z LI3IEE
CHEL oL YREEDbRS. ThEEMTZ X HICE
HoD S OENERAF v i, tinup.p. IZHLTDH
WO TAWHRLDICEEE STV S, ZoBEAPLTH
3, SEIO tin.p.p. 12Xk 5 2F v L idELEHES B
RELFERD. X, BESNT V2N T —UEEEE &
A CHEGAEEZfT2 9 Z81ck D, EHEZE T2k
DERRIC/ Y, B EHHICR VT4 OREICRVIC
FHEh A& bt Bbhb.

&

#HTL > bone-seeking agent *mTc-tin.p.p. & F >,
11 floffic DFHREEZ L OEADAF v L BT, F

S

RBERBOL T wDEANE LT, fEL 5 2REEH
7=

M7 V75 v ABEC B TE, 5% 2 BT
MR P 5RO 1/2~1/3 Th Y, R HR
BB BT, 24 BEfRICER RO 40~60% DB
N BTz,

phosphates kit (Diagnostic Radioisotopeff!) iz Xk %
®¥mTe tin-p.p. &, X— =27 w2 SF774—I2%Y
AL, ¥ 13 OEEED free ® Te & L THEET S
LV IO RERER.

free ® TclZ X% back ground ##4EL, KHEEE
HE LT 5720, BE§DHT 28 L 7 —NEEHE I X
Do F 7T REMBL, ZhiZOC TR LT -
y

L

¥mTe-tin, p. p. (35 A ¥ v LCHALBEHEZETDH
D, SRIELACGS L0 Ebhs. LL, BED
RHITE free O ¥mTe PHUELFEDLDT, {510
FETINERLADERD Y, SHOUBRNBUBETH S
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Summary

Bone scintigraphy of the aged patient
(1) 99mTe-polyphosphate bone scintigraphy

Tokyo Metropolitan Geriatric Hospital

Mitsuyoshi Yamamoto, Kazuo Chiba, Munehiko Tanno,
Hideo Yamada, Kengo Matsui, Ryonsuke Yamada & Masahiro Iio

Application and evaluation of new bone seeking ra-
diopharmaceutical, ®®*mTc-polyphosphate were reported
here. Also analysis of image by digital color display
data amalyzer (Phosdac) was performed. The subje-
cts of study are cases at Tokyo metropolitan Geriatric
Hospital ranging from 63-85 years old, with several
kinds of bone diseases.

Polyphosphate kits (Diagnostic Isotopes Inc.) were
used to prepare **mTc label and Pho/gamma HP 7-
camera was used for scintigraphy. The images ob-
tained were further analyzed by Phosdac to obtain
clear image of the bone system. In the final prepara-
tion, presence of approximately 30% of free **mTc
was noticed by paperchromatography.

99mTe-p, p. was cleared from the blood with half time

of about 60 minites. Urinary excretion is proved to
be 40-60% within 24 hrs.

Bone system was visualized rather clearly with high
accmulation of the label to the diseased region in
spite of the fact that geriatric cases had marked
general osteoporotic tendencies. In some cases ribs
were clearly visualized and different information from
that of X-ray was obtained by scanning images. Data
processing by Phosdac increased diagnostic accuracy
by enhancing the difference of the density of the
image as well as eliminating the background caused
by free **mTcOy4 In conclusion **mTc-polyphosphate
was proved to be useful for bone scanning in geriatric
cases. Digital color display data analyzer was succes-

sfully applied for the processing of the original dara.
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