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Abstract

An instant labelling technique for lyophilized pyrophosphate with %=T¢ is described.
Labelling yield of about 90% is obtained at the pH range 3.5—5.5 on reconstitution with
sodium pertechnetate-*»Tc ' solution. The final product is controlled by a modified two
dimensional paper chromatography using 85% methanol and 0.85% saline, and biodynamic
investigations are performed on white mice. Generally, the less amount of stannous
chloride is used, the higher labelling yield is obtained. The molar ratio of pyrophosphate
to stannous chloride of 10 : 1~50 : 1 is sufficient. The more amount of reduced unbound
9nTc¢ is injected, the more radioactivity is incorporated in the liver. Thus, the cause of
the false bone-imaging is attributable to the presence of reduced unbound 9=T¢ which is
known to be well adsorbed to oxidized tin colloidals.

The maximum uptake ratio of bone: liver in mice, in weight basis, 35 : 1 is achieved in
time of 60 min. or so.

The preparation is suitable for clinical investigations on patients with bone diseases.
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eered by Subramanian and others”~® have
1. Introduction revolutionalized skeletal imagings. A large

number of these **"Tc bone scanning radio-
The *»T¢ bone radiopharmaceuticals pion- pharmaceuticals employ Sn (i) to reduce
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®=Tc (VII) (pertechnetate) to a lower
valence state, and thereby making it more
amenable to complex forming reactions.
Thus, complexes of *"Tc with agents like
diethylenetriaminepentaacetic acid (DTPA)
7.8 human serum albumin (HSA)?® 11,
methylene diphosphonate (MDP)®, pyrop-
hosphate (PYP)!1% etc. are now rou-
tinely used in nuclear medicine laboratories.
Reports about the unreliable performance
of Sn (II) containing kits have appeared
sporadically in the recent past, particu-
larly with the use of PYP?,

Despite the inherent drawbacks with
reference to troubles of the reducing agent
in using instant labelling kits, Sn (II) has
remained the most popular reducing agent
for *=Tc¢ radiopharmaceuticals. Srivastava
et al.” insisted that the unreduced *"T¢
(VII) or reduced hydrolyzed colloidal ***Tc
have very often detected in the preparations
in quantities sufficient to produce faulty
scans. Actually this kind of problems could
be serious and warrants further studies.

In present paper, the authors have tried
to establish a procedure of an efficient
9mTc labelling of PYP varying the amount
and molar ratio of the reactants in acidic
pH. This study also compares various
analytical methods now in use to point out
the advantage and disadvantage of each
method. It is hoped that the data obtained
throughout this study would also be helpful
in elucidating the structure of the complex,
and the labelling mechanisms further.

2. Experimental

2.1. Materials

a) Sodium pertechnetate (Na®**"TcO,),
radioactivity concentration; around 1mCi/
ml, produced by neutron irradiations of

**Mo target, radioisotope production group,
KAERI

b) Tetrasodium diphosphate (pyrophosp-
hate, PYP), a C.P. grade, E. Merck

c) Stannous chloride dihydrate
2H;0), a G.R. grade, E. Merck

d) Argon gas, 99.998%, Matheson, U.S.A.

(SnClz‘

2.2. Procedures

2.2.1. Labelling of PYP

A procedure postulated by Huberty et
al.'» was adopted varying the amount of
the reactants; A 2cm Teflon coated bar
magnet was placed in a 50 ml Erlenmeyer
flask. About 300 ml of redistilled water was.
heated to boil for about 10 min. Then Ar
gas was bubbled into the boiled water while
the water was kept cool in an ice-bath.
The Ar gas purged water was used throug-
hout the entire experiment. Five hundred
mg of PYP and 15 ml of water were put
into the 50 ml Erlenmeyer flask. By rotating
the magnet stirring bar slowly the PYP
was made dissolved. During which time Ar
gas was also slowly flowed into the flask
to minimize the possible contact -with air.
SnCl, solution containing 1.8 ml conc. HC1
and 140 mg SnCl, 2H.O was prepared in a
10 ml volumetric flask with water added to
a total volume of 10 ml. One ml of SnCl,
into the PYP
containing flask. The solution was well
mixed, and the pH was checked with a
narrow range pH paper. The pH was
adjusted to about 5.5 with IN-NaOH or IN-
HCI solution. One mCi (in some cases 10
mCi) of Na®**TcO, solution was added
to each 0.5 ml aliquot of the above SnCl,-
PYP solution, mixed, and kept for about

solution was transfered

10 min. at room temperature with occational
shaking. To change the molar ratio of PYP
to SnCl,, solutions of different concentra-
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Table 1. Dependence of Labelling Yield on the Variation of Molar Ratios of PYP to SnCl.*

SnClg . szo ‘

Molar ratio (PYP:SnCl,-2H,0)

D Mean
mk‘t(“g)“ 13.7 0 1 25: 1 50: 1 100 : 1 | 150:1 | 20001 | 50011
31. 25%* 99. 4 96.0 97.9 90. 1 94.9 96
62.5 (99) (98) (94) 96.7
96.3
125 94.1 (100) 97.7 99.5 97
281.3 99. 5 99.5 99.7 99.1 99
(99)
375 99.8 100 100 100
437.5 100 100 100 100
Mean 99 99 99 98 | I |

*pH=5.5, yields were determined by a P.C. technique using 85% MeOH as a developing solvent.

**]. 22 x 1077 mole

***The values in parentheses indicate the yield determined for the the reconstituted samples which

were millipore filtered prior to the freeze-drying.

Table 2. Dependence of Labelling Yield on the Variation of Molar Ratio of PYP to SnCl.*

SnCl,2H,0 Molar ratio (PYP:SnCl,-2H;0)
in kit (ug) . : Mean
13.7 1 2501 | 5001 100: 1 ] 1501 | 20011 | 500:1
3L.25% | 100 90.5 93.7 95. 6 04. 4 95
62.5 (56) *** (61) (69)
94.2 95.7 95
125 84.4 (51) 90.5 91.2 90
281 o942 94 100 94 96
\ (88)

375 } 64.6 49.8 52.6 56
437.5 |  64.3 54.3 16.8 45
Mean | 9 84 65 | 1

*pH=5.5, yields were determined by a P.C. technique using 0.85% NaCl as a developing solvent.

**]1.22x1077 mole

**+The values in the parentheses indicate the yield determined for the reconstituted samples which

were millipore filtered prior to the freeze-drying.

tions of SnCl, were prepared, and mixed
as described above to eliminate the effects
of volume change. (Table 1-3)

2.2.2. Determination of Labelling Yields

To determine labelling yields the follow-
ing paper chromatography (PC) solvent
systems were reviewed; 85% MeOH!®1" 1595
H,PO,™, 30% acetone:HAc=7:3(v/v),
0.85% NaClY7’, 109% ammonium acetate:
MeOH=1:1(v/v)® etc. Using Whatman

No. 1 paper, ascending PC were conducted
and the radioactivities in each separated
zone were counted. The labelling yields
were expressed with radioactivities accord-
ing to the following equation;

. . At
924 Labelling yleld:‘AwaO
Ap; radioactivity in the zone of PYP-

99mTC
At; radioactivity of other zones plus
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Table 3. Dependence of Labelling Yield on the Variation of Molar Ratio of PYP to SnCl*

SnCL2H,0 Molar ratio (PYP:SnCl,;-2H,0) Mean
in kit (ng) ™00 25, 11 50 1 100:1 | 15001 | 20001 | 5001
31. 25%* 94. 4 - 86. 4 4.5 - 85.7 10.3 64
62.5 (55)*** - (s8) (63) - 92.4
125 95.7%
88.6 - (51) 88.2 91.2 90
281. 25 93.5 93.5 99.7 93.1 95
(88)
375 64. 4 49.8 52.6 56
437.5 64.3 c4.3 16.8 45
Mean 81 66 | 64 78 88

*pH=5,5, yields were determined by a modified two dimensional P.C. technique using 85% MeOH

and 0.85% NaCl solution as developing solvents.

**] 22x1077 mole

***The values in parentheses indicate the yields determined for reconstituted samples which were

Millipore filtered prior to the freeze-drying.
#9Te:Sn (1I)=1.02x107%: 17

Table 4. Comparison of Radiochemical Purity
of PYP ¥=T¢ Complex

Batchi®=Tc(IV) #=Tc(VII) PYP-*nT¢| Descrip-

No. (%) (%) (%) tions

523 26.0 0.6 73. 4 Cﬁmmer%i-
ally availa-

572 10.5 0.2 89.3 ble kits in

572 9.5 0.1 90.4 |Ref 28)

580 9.5 2.5 88.0 ”

582 19.4 0.1 80.5 ”

582 14.7 0.9 84.4 "

601 25.2 0.4 74.4 ”

605 16.2 1.6 82.2 7

Mean 83 "

260979 14.4 0.6 85.5 kigs prepa-
red in pre-

201079 11.9 0.5 87.6 sent work,

281179 10.0 0.2 89.3 kept 92 day

Mean 88 at-20°C

*Determined by a modified two dimensional
paper chromatography technique using 85 %
MeOH and 0.85 % NaCl solution as developing
solvents.

that of Ap.

2.2.3. Performance study
The radiochemical purity of the lyophilized
kits prepared in lab-scale was compared with
thosz of the kits of commercial source® app-

lying the established PC systems. (Table 4).
To certify the correlation of the radio-
chemical purity of the complex with the
bone distribution of the radioactivity, organ
distribution studies were carried out using
mice; About 0.1 ml of the labelled PYP
having definite radiochemical purity was
injected to the abdominal cavity of the
mouse. After definite time intervals, the
animals were sacrificed, and the radioac-
teeth,
separately counted by using a well type r
counter (Aloka Model PC-10E) (Table5,6).
Pyrogen tests of PYP-**"Tc were also
performed by using rabbits (Table 7).

tivities in liver, and bone were

3. Results and Discussion

3.1. Labelling Efficiency and Chromatography

Table 1 shows a decreasing tendency of
labelling yield as increasing the molar ratio
of PYP to SnCl,2H:O. An increasing tend-
ency of labelling yield can also be observed
as increasing the amount of SnCl.. Thus,



Studies on the Formation of Pyrophosphate—~Tc—J.R. Kim, and O.D. Awh

23

Table 5. Distribution of PYP-%~T¢ Complex in Mouse (I)

Mo-| RCP*& |Injec- Coun- [Weight [Weight |Radicac’ty Radioac’ty [Radioac’ty [Radioac’ty | Radioactivity
use | amount (ftion {ting lof liver lof thighlin liver in thigh {per gm of jper gm of | ratio, thigh
No. | injected time time (g) |bone (g)}(cps X 6) [pone(cpsx6)fliver thigh bone| bone/liver
1-1 i23950. 1ml| 13:35 15:00 2.3 0.4 430735 418434 187276 1046085 5.59

1-2 7 ” ” 2.2 0. 55 430658, 429419 195754 780762, 4.02

1-3 7 ” 15:50 1.2 0. 45 431889 425731 359907 746069 2.63 | Mean
1-4 4 4 ” 1. 85 0. 25 436859 431424 236140 1725696 7.31 ;value;
1-5 " 7 16:40) 2.4 0.5 435001 437855 181250 875710 4.83 4.64
1-6 ” ” ” 1.9 0.5 448846 453283 236235 906566| 3.84

1-7 7 ” 7 1. 85 0.4 357304 332875 193137 832188| 4.31

2-1 (3020. 1ml | 13:00] 15:00 2.2 0. 25 211745 356586 96248, 1586344} 16. 48

2-2 7 ” ” 3.2 0.25 363709 367931 113659, 1471724 12. 95

2-3 ” ” 15:50 1. b5 0.45 209281 407479 135020 905509 6.71

2-4 ” Vi ” 3. 15 0.4 246528 405428 78263 1013570; 12. 95

2-5 " v | ow L7 01 390091 183446 229465\ 1834460, 7.99 [ 11.88
2-6 4 4 16:40 2.3 0.2 214704 374704 93349 1873520] 20. 07

2-7 " 4 4 3.2 0. 65 261960 360244 78738 554222 7.03

2-8 ” ” 7 2.2 0.3 227795 338276 103543 1127587] 10. 89
3-1160%0. 1ml| # 15:00 2.3 0. 45 94325 406009 41011 02244 22 1

3-2 ” ” 15:50 2.2 0.55 86099 559659 39136 1057560{ 26 25
3-3 ” ” 16:40 1.9 0.32 9675 45620 5092 142865 28 )(

4-1 (8890. 1m1| » 15:00 3.2 0.53 66425 440070 20758 630321/ 40

4-2 4 4 15:50] 3.2 0.45 85337 372024 26668 826722 31 35
4-3 ” w“ 16:40 1.6 0.4 35507 1319572 22192 798930, 36

*Radiochemical purity of PYP-"*»Tc complex

when the amount of SnCl,.2H,0 reached to
437.5 pg, the yield was 100 %. Generally,
when the lyophilized samples were recons-
tituted, the yields were slightly decreased
due probably to the exposure to air during
membrane filtration and subsequent lyophi-
lization. Anyway, the PC using 85 % MeOH
indicated quite high labelling yield of more
than 90 9. According to the data in Table
1, PYP can be labelled with °=T. with
high vyield regardless the of

however,

variation
conditions. The results indicate,
the better yield is obtainable by increasing
the amount of SnCl,. The **T¢(VI) would
be well reduced with increasing the amount
of SnCl.. when 0.835% NaCl
soluzion was used as a devaloping solvent'?,

In contrast,

the yields were decreased sharply as incre-

asing the amount of SuCl; and also there
was an apparent tendency of yield decrease
with increasing the molar ratio of PYP to
SnCl; especially when the amount of SnCl,
(Table
According to the literature'®, 0.85 %

was increased to more than 375 ug.
2).
NaCl solution should be combined with 85 %
MeOH to establish a two dimensional PC.
The NaCl solution separates the reduced
T (V) the
mixture (composed mainly of the reduced
9n T (V), the PYP-*=Tc

the unreduced °*T¢(V])
but not separates the sole PYP-*"T; com-

unbound from reaction

unbound com-

plex, and etc.)
plex. Since *™T¢(V[) can be separated by
83 % MeDH, a two dimensional PC combin-
ing these two solvents can well be adopted.

(Fig. 1).



24 J. Korean Nuclear Society, Vol. 12, No. 1, March, 1980

Table 6. Distributon of PYP-*=T¢ in Mouse (II)

Mouse Radiochemical Time elapsed Radioactivity (cpm/mg organ) Distribution ratio
No. purity and d from . Liver Thigh bone Teeth
amount injecte injection (A) (B) (C) B/A C/A
1 35%, 0.1 ml 125 min 665 12169 5915 18.3 8.9
2 ” 140 467 4265 2102 9.1 4.5
3 ” 147 593 6223 3056 10.5 5.2
4 ” 152 402 5198 2079 12.9 5.2
5 ” 156 700 5268 2458 7.5 3.5
6 ” 169 247 1650 917 6.7 3.7
7 ” 175 346 4354 1840 12.6 5.3
8 ” 181 298 4429 1733 14.9 5.8
9 ” 185 660 2985 2061 4.1 3.1
10 ” 169 192 5228 1153 27.2 6.0
1 ” 194 443 648 1756 1.5 4.0
12 ” 200 151 411 579 2.7 3.8
13 ” 211 12 253 64 22.2 7.4
14 ” 217 379 1865 1556 4.6 4.1
15 ” 213 604 3177 6820 5.3 11.3
16 ” 222 1327 8219 2474 6.2 1.9
17 ” 228 677 2362 1570 3.5 2.3
18 ” 232 228 2836 31 12.4 -
19 ” 237 1251 2231 7252 1.8 5.8
20 ” 241 345 10968 4215 31.8 12. 1
21 4 245 180 6442 5363 35.8 29.8
Mean; 11.9 6.70
Table 7. Pyrogen Test of PYP-*=T¢ Complex
Body temp. (1 hr intervals *C)
Rabbit Body  Amount Temp.
No. weight injected* Before injection After injection rise Description
(8) (ml) Q)
1 st 2 nd 3rd 1st 2 nd 319
1 1700 0.5 30.2 39.3 39.1 39.3  39.2 39.4 0.3 negative
2 1750 0.5 39.5 39.5 39. 4 39.3 39.5 39.6 0.2 4
3 1800 0.5 ) 39.8 39.7 39.6 39.5 39.6 39.6 0 ”

*K.P. regulates that the common pharmaceutical samples of 10 ml is injected. However, in present
work about 1 mCi (=0.5 ml) was injected intravenously since the sample is a radiopharmaceuticals.

To simplify the PC manipulation, how-
ever, we have applied the two solvents
separately; i.e., the percentage of the *=T,
(VI) measured on the chromatogram obtained
by using 85 % MeOH was subtracted from
the percentage of PYP-*"T; complex plus
=T (V) which was measured on the
chromatogram obtained by wusing 0.85 %

NaCl solution. Table 3 shows the net labe-
lling yields obtained by this method.
Generally, the yields were increased with
decreasing the molar ratio of PYP to SnCl,,
which is partly contradictory to the con-
clusion made by Srivastava et al.”? They
concluded that the yield increases with
increasing the molar ratio of PYP to SnCl,,
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—8— (.&5% NeCl
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168+

LEVELOPED LENGTH (em)

Fig. 1. Radiopaper Chromatogram Obtained by
using 85% MeOH and 0.85% NaCl
Solution (Sample:PYP Reaction Mixtures)

and with decreasing the amount of SnCl..
When the amount of SnCl, is increased,
the amount of the oxidized tin such as
SnOHCl or SnOCl; etc. would also be
increased, and since these compounds are
hardly soluble in water, they remains as
colloidal forms”. The reduced T (W)
(or ®*Tc(l)) is apt to be adsorbed to the
colloid and thus the labelling efficiency
degenerates.”.

Based on the postulated hypothetical

structure of metal triphophate complex®®,

the plausible structure of PYP-Sn complex
is proposed as follows;

o~ 0
i I
-—O——l[:l’ —Q0 ——P—0—
|
O~ //O
:Sn’
0~ \\\o
i 1
—O0—pP—0——PpP—0—
[ I
O 0

This structure also shows that the PYP-
Sn complex has some possibilities of being
a polynuclear one.

In the literature”, the percentage of **=Tc
labelling of PYP is inversely proportional
to ®Tc/Sn ratio. The data were discussed
by S.C. Srivastava et al.L”? with that tin
would be complexed with PYP and would
be cut down on the competition between
Sn and Tc for the ligand. However, in
accepting their insist, following points are
wondered; Firstly, Sn is complexed in
advance with PYP in kits” (or in non kit
form) since PYP is mixed with Sn prior
to be mixed with ***Tc. Secondly, the
number of 9=T¢ is far less than that of Sn
in usual preparations for diagnostic use (15
mCi of **»Tc is about 2.5 ng while Sn in
kit is in pg order). Thus, insofar as the
complexing abilities of the two metals are
equal, »Tc can hardly, be labelled. Thirdly,
the reduced form of ***Tc¢c from pertechne-
tate (*=TcO-,) is *»T,0%**" which is apt to
be hydrolyzed to a relatively stable **=TcO
28,21) Therefore, the complexing ability of
*nTe is expected to be not stronger than
that of Sn.

However, since the labelled complex is
relatively well formed, it is considered that
the complex would be stabilized by the two
different metals (a mixed metal complex).
We would like to explain the Srivastava’s
data not with a competition between Tc
and Sn but with a stabilization by two
metal-complex formations. The main reason
of the contradictory argument is as follo-
When Tc/Sn ratio is large, the
percentage of complex formation is low™.

wings;

If there is a competition between Sn and
Te, the percentage of complexsformation
should rather be high. When ‘Tc¢/Sn ratio
is small, the percentage of complex form-
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ation is high”. But if there is a competition
between Sn and Te,
complex formation should rather be low.
Thus, the above described hypothetical
structure of PYP-Sn should be modified
similarly to the postulated hypothetical one
for DTPA-Sn-#=Tc*-2%2 as (Fig. 2)

The latter structure is postulated only to
emphasize the participation of the two
metals regardless the ring member. Even
though the participation of Sn in complex
formation would be influenced more or less
by the character of the complexing agent,
the possibility of the formation of the two
metal-complex cannot be excluded in the
case of *=Tc labelling of PYP using SnCl..
The mixed metal complex would therefore
be expressed as PYP-Sn-Tc¢!**¥ while those
of the electrolytically labelled complex
(Sn-free preparations) is expressed simply
as PYP-Tc.?2®

As Table 3 shows, when the amount of
Sn(l) the percentage of
complex formation is decreased. The cause
of such tendency may be attributable to
the feasible oxidation of the small amount
of Sn by air. When the amount of Sn is
too large, the percentage of the complex
formation is also decreased due probably to

the percentage of

is too small,

the increased amount of colloidal Sn™ 7%
and consequent adsorption of ***Tc¢ to the
colloid. This tendency is consistent with

J. Korean Nuclelear Society, Vol. 12, No. 1, March, 1980

that in the literature?®®.

The cause of degenerating of labelling
yield by increasing molar ratio of PYP to
SnCl, is unclear. The similar tendency could
be observed when some a-substituted carbo-
xylic acids were used as ligands.?”

Anyway, the conduction of **»T¢ complex
formation reaction using SnCl, was troub-
lesome due to the rapid oxidation of Sn([)
to Sn(lV) by oxygen in air and in water.
Thus, the formation of SnOCl; colloid is
inevitable. Since ***Tc(lV) or *~Tc([[) is
apt to be adsorbed to SnOCl,, the amount
of SnCl; should be minimized to the range
of only reduction of **=Tc (V)
More than 200 ug SnCl,.2H;O per labelling
tube is too much. On the contrary, less

is possible.

than 30 gg would make a poor reproducibi-
lity. Also, the molar ratio of PYP to
SnCl,2H;O of 10:1~50:1 would be better
than 100:1~200:1.

The 15 % H,PO,'® was not suitable solvent
for PC of PYP-***Tc complex. since the
PYP is easily hydrolyzed in acidic medium
(at pH below 3.5).'» phosphate-**T¢ com-
plex was made in similar mannar to that
of PYP-**"Tc¢ complex and it was subjected
to PC using 15 % H; PO,. Since the peak of
H.PO,-**Tc complex was just superimposed
upon that of PYP-*"Tc complex it
wondered that the third peak of curve A is
truly originated from the PYP-**"T¢ or not.

is

, o @ D O
O0=Tc=0 # =—>» O0—Tec=0Q =-—=n 0=Tc—0
O\ 5 OH
\ & I
- e ---0 0 O= T = P —OH
/ N\ i e AN
0) P—0 — P —CH or O 0
Non o Non [ Nsp ----0 =p Z-0H
DA OH @ I
w OH
(II) (I

Fig. 2. Hypsthetical

Structare ¢f PYP-Sn-Tc Complex
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99m-p .

RELATIVE RADIOACTIVITY (cps)

Complex

o 5 ’ 10 15
DEVELOPED LENGTH (em) .
Fiz. 3. Radiopaperchromatogram obtained by using
15% H,PO,
Sample: A: PYP—9nT¢ reaction mixture
B; Mixture of SnCl,+%=Tc0-,, C;
Mixture of H;PO,+SnCl,+%=TcO,.

10 T T

36% HAc D ACETONE=111{(/v

RELATIVE RADICACTIVITY (cps)

DEVELOPFD LENGTH (em)

Fig. 4. Radiopaperchromatogram of PYP—-%=T¢
ebtained by using 30% HAc: Acetone=
1:1(v/v)

(Fig. 3). When the mixture of SnCl; and

Na®=TcO, solution was subjected to PC,

the third peak was also appeared. It indi-

cates that the solvent(H,PO,) itself partic-
ipates in a complex formation. Further, by

H,PO, solvent the resolution of PYP-**=T,

against ***TcO,~ is also poor.

On account of the above described draw-
backs, the 15% H.PO, is not suitable for
the PC of PYP-*=Tec.

The separation pattern by PC using the

: —‘\‘\\ T T T T T T T T

Y
(=]
—_

53
=)
1

1

—

<

—
T
L

A\ L 1 1 A L i 1

"Ny 30 40 50 60 70 8O0 90 100
RADIOCHEMICAL PURITY (%)

DISTRIBUTION RATIO(BONE/LIVER)
o w
T

<

Fig. 5. Radiochemical purity v.s. radioactivity
distribution (bone/liver) in mouse (Refer
to Table 5)

acetone: HAC system!®» was simiar to that
of 859 MeOH (Fig. 4). The acetone- HAc
9=T (VI) and not
the sole PYP-*»Tc complex. Ammonium

system separates only

acetate:MeOH system which was originally
proposed as a TLC solvent'® also showed
a poor resolution. Therefore, the modified
two dimensional PC using 85 % MeOH and
0. 85 % saline'” is considered to be one of
the best solvent for PC of PYP-*=T.

3.2. Performance

The average radiochemical purity of our
freeze-dried kits stored at 4°C for 3 days was
about 88 %. (Table 4). Such a purity is
above of the average value (83%) for the
commercial kits?®. As Table 5 shows, the
radioactivity ratio of bone/liver was lower
when the complex of lower labelling yield
low radiochemical
purity of PYP-**Tc due to the presence of

(i.e, the product of

s9mTe(y)) was injected comparing with
that of higher labelling yield was injected.
These results are consistent with that in
the literature? althouh
directly comparable with ours due to the

they are not

difference in data displays. (Fig. 5).

On the other hand, the complex having
about 35 % radiochemical purity was injected
to check distributions in teeth (Table 6).
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Even though the radioactivity distribution
in teeth is less than that of bone, the
complex has high affinity to teeth too.
Thus, the PYP-**»Tc complex is a potential
biomedical tracer for the dentistry research.
‘The prepared complex meets the require-
ments for intravenous injection as it is
pyrogen-free as shown in Table 7.

4. Conclusions

For an efficient preparation of pyrophos-
phate-*~Tc complex using stannous chloride,
the amount of stannous chloride should be
minimized as far as possible so as not to
form excess colloidal tin compounds. The
molar ratio of pyrophosphate to stannous
chloride should be controliled to 10:1~50:1.

Using stannous chloride of highly pure
grade and conducting the entire procedure
in an inert atmospheric condition are both
essential. Since the radiochemical purity
determined by a modified two dimensional
paper chromatography using 85 % MeOH and
0.85 % saline has close correlation with the
biodynamic data, the method is considered
to be a correct one for the determination of
the radiochemical purity of pyrophosphate-
*nT¢e complex.
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