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Tc-99m IMAGING AGENTS: PRODUCTION AND QUALITY CONTROL 

J. Weininger and J. Trumper 

ABSTRACT 

A wide range of pharmaceuticals for labeling with 
Tc-99m, developed by the Soreq Radiopharmaceuticals 
Department, is described. Details of the production and 
quality control of 13 kits are given, as well as the 
range of results required for consistently high quality 
Imaging agents. 

I. INTRODUCTION 

The availability of high quality imaging agents has made nuclear 
medicine techniques important steps in the diagnosis of a wide range of 
diseases. Many years of research on the part of the Soreq Radiopharma
ceuticals Department have led to the development of a wide range of 
pharmaceuticals for labeling with Tc-99m, which are today the agents of 
choice used in nuclear medicine and cardiology in Israel. 

Technetium-99m labeled radiopharmaceuticals are geneirally obtained 
via the reduction of Tc-99m pertechnetate, usually by stannous ion, in 
the presence of a ligand. Special efforts have been made to supply 
clinicians with reliable preparations, most of which can be labeled by 
simply adding Tc-99m pertechnetate solution. A few reauire, in addition, 
the performance of several simple mechanical steps in order to obtain 
the labeled compound at the time of use. 

In order t^ assure the consistently high quality of these agents 
and also to meet the requirements of the Ministry of Health for their 
licensing, suitable production and duality control (OC) methods have 
been developed for each of the 13 types of kits we supply to hospitals. 
A list of these diagnostic agents (Fig. 1) and information sheets about 
each agent are included in this report. The two main requirements every 
agent must meet are pharmaceutical purity as an injectable material and 
radiopharmaceutical suitability as an imaging agent. The production 
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methods we developed for each kit take into account its characteristics, 
shelf-life and demand. The quality control methods we developed assure 
its specificity. Various forms used in production and quality control 
of the kits are included (Figs. 2a, 2b, 3a, 3b). A summary of the 
quality control procedures for all the kits is given in Table 1. 

The Tc-99m kit production and QC methods we developed are specific 
for the moderate number of kits (tens of thousands per year) we produce, 
which is small by industrial scale standards. By means of relatively 
modest investments we are able to efficiently produce and assure the 
constant high quality of our products which are routinely used in 
hospitals and are competitive with those produced by commercial 
companies. 

A flow sheet which diagrams our production and quality control 
procedures is presented here: 

Raw materials: 
Acceptability 

QC Kit solution 
preparation 

Sterilization 
by filtration 

Sterile dispensing 
into vials 

(— 
Packing Complete nc 

before release 

n. 
Lyo QC Storage . 

jbefore lyo| 
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II. KIT PRODUCTION 

During the last several years the demand for our kits increased 
to about 30,000 per year. This necessitated the development of improved 
production methods which enabled us to produce larger batches of kits 
having prolonged shelf-lives. 

Lyophilization, freeze drying, discussed below, is applied to 
prolong the shelf-life of the kit. Since all except one of our kits are 
lyophilized preparations, the pace of kit production is limited by the 
capacity of the lyophilizer (750 vials). Thus batches consict of either 
750 kits or several sub-batches of 750 kits each. It was of crucial 
importance in preparing large batchep (2000-3000 kits) to work out 
methods for keeping the batch honogeneous despite consecutive processing 
in the lyophilizer for 2-4 days. In the case of kits where no qualitative 
changes occur while "waiting" frozan in the deep-freeze for lyophilization, 
the whole amount is prepared and dispensed at once into the vials in which 
the lyophilization takes place (e.g.,the Na phytate of the Tc-CaNP kit 

+2 preparation). In the case of those kits where the amount of Sn decreases 
and/or the radiochromatography and in vivo behavior are altered, each of 
the 750-vial sub-batches (2-<i) is prepared separately on the day of the 
lyophilization (e.g., Tc-MAA, Tc-MDP, Tc-PYP-BP). The batch is generally 
produced during several consecutive days. Complete quality control (Q.C.) 
of all the sub-batches is performed in order to assure the homogeneity of 
the entire batch. We plan our work schedules and the sizes of the batches 
so as not to keep kits on the shelf for more than 1 year before supplying 
them to hospitals. For this reason kits for which there is a sraaller 
demand (ATC, CM, HIDA, BIDA, DIPA, PYP, RBC and HSA) are still prepared 
in small batches. 

All procedures related to kit preparation are performed in the 
"KIT LABS" which have been built to meet the good manufacturing practice 
(CMP) required by the Ministry of Health for laboratories where injectables 
are prepared. Previously cleaned glassware and stoppers are sterilized 
by autoclaving, according to the USP, at 121°C for 25 min. For the sterile 
part of the manipulations, sterile materials are used. Aseptic work 
methods are used Inside laminar flow benches. Solutions are sterilized 
by 0.22 u Mllllpore membrane filtration, using sterile filtering systems. 

Sterilization assured by sterilization oonitoring 
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The sterile solutions are dispensed into sterile vials (on lyophiliza-
tion trays) with a sterile automatic dispenser, under nitrogen atmos
phere. Thereafter the vials, on which special sterile lyophilization 
stoppers have been placed, are either introduced into the precoolad 
lyophilizer and are frozen rapidly on the shelves or are stored under 
sterile conditions (the lyophilization tray is closed with special 
covers) and deep-frozen until Lyophilization. Each lyophilized vial 
undergoes visual inspections by two different people. Only thereafter 
is the label pasted on and the vial packed for dispatching. 

Sterile stocks of everything necessary for kit production are 
always available at the beginning of the working day and also if needed 
for emergency kit preparation. Sterility checking (Thioglicolate - T -
7 days at 30° - 32°C and Sabouraud - S - 10 days at 30° - 32°C) and 
pyrogenicity checking (in rabbits) are performed on every sub-batch 
according to the USP. 

III. LY0PK1LIZATI0N 
In order for a kit preparation to be useful in nuclear medicine 

it must have a long shelf-life, i.e. the length of time it can be 
stored without losing its original properties, especially tagging 
efficiency and biological behavior. Generally, pharmaceuticals 
intended for labeling with Tc-99m are highly alterable aqueous solutions, 
even if stored frozen under inert atmosphere. Such a kit is a cold 
(non-radioactive) preparation, containing generally a ligand, a reducing 
agent and inert additives used as stabilizers. After the addition of 

xc-pertechnetate to the kit, labeled complexes are generated. Pre
servation of the biological activity of the ligand - especially if It 
is a protein - and of the reducing properties of the tin(ll) present 
in the preparation are essential conditions for the stability of the 
kit. 

Lyophilization, the method of choice applied for the preservation 
of materials of biological origin, has been adapted to the preservation 
of radiopharmaceuticals. This technique, which has the advantages of 
both freezing and dehydration, consists of several successive steps: 
a^ Prefreezing. The product to be dried is thoroughly frozen to the 

maximum temperature of complete solidification (T ); 
ct» 

for most products it lies between -40 and -60°C. 
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b] Primary drying. With the frozen system kept at low temperature, ice 

is sublimated away uirectly from its solid state under 
reduced pressure. 

c) Secondary drying. When the last crystal of ice has disappeared, the 
material is cautiously warmed and brought up to a 
moderate temperature (20 - 60 C). Final dehydration 
is then carried out under high vacuum in order to 
eliminate the water which did not previously crystallize 
out and which is strongly bound by adsorption phenomena 
to the partially dried cake. During this period, 
residual moisture is progressively brought down to a 
low level consistent with long term preservation at 
room temperature. 

At the end of this process the specimen has its original properties, 
but is thoroughly dry and assumes a light porous structure. In this Htate 
it can be stored almost indefinitely provided it is correctly packed, 
i.e., free from water vapor and atmospheric oxygen. When desired, it is 
quite easy to reconstitute it by the mere addition of distilled water. 
The vrater is readily absorbed by this "lyophilic" substance and the dried 
material very quickly recovers its original aspect. 

We have developed lyophllizaticn techniques suitable for pharma
ceuticals intended for labeling with Tc-99m. These techniques yield kit 
preparations with high labeling efficiency, which maintain optimal 
biological behavior (high target/non-target ratio) for periods as long 
as one year or even more. Different preservatives and other inert 
ingredients (lactose, pluronic, human serum albumin) are added tc give 
body and to facilitate dissolution. Special lyoph.ilization processing 
(combination of temperature and timing for the different steps of the 
lyophllization cycle) and sealing the vials under high vacuum, not 
only maintain high labeling efficiency and suitable biodlstribution 
of the starting solution, but also yield porous materials which are 
almost Instantaneously dissolved when the kit is reconstituted by 
adding Tc-99m pertechnetate in 0.9K NaCl solution. The 90-95''. 
labeling efficiency obtained by means of gentle mixing and a few 
minutes of incubation at room temperature is stable for 4-6 hours 

http://lyoph.il
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and the performance of the kits is consistent during the whole stated 
shelf-life period. 

We arrived at the following standard lyophilization cycle which 
we found to be suitable for most of our products: 
a) Prefreezing on a pre-cooled shelf until the product temperature reaches 

-40 C and is maintained for 1-2 h. 
b) Primary drying at a shelf-temperature of 15 C for 10 hours during 

which the pressure is 30-50 u . 
c) Secondary drying - shel temperature 25 C for 6 hours 

- shelf temperature 35 C for 4 hours 
d) Final drying - shelf temperature 45 C for 2 to 4 hours until the 

product temperature reaches 25 -30 C and the pressure is as low 
as 10 - 20 M. 

The only exceptions to our routine lyophillzntlons are: 
a) The temperature of the DTPA kit is not allowed to go below -35 C 

when frozen 
b) The USA-kit has a special cycling schedule: 

- shelf temperature 5 C tor 16 hours 
- shelf temperature 15 C for 2 hours 
- shelf temperature 25 C for 2 hours. 

We are now working on special lyophilization procedures for different 
proteins. At the end of the lyophilization process the vials are 
sealed inside the lyophilization chamber, maintaining the contents of 
the vials under vacuum. This vacuum assures the prolonged shelf-life 
of the kit, by preventing the oxidation o£ the stannous ion. 

IV. QUALITY CONTROL 

The complex quality control procedure for Tc-99m radiopharmaceu
ticals which we developed includes the testing of the raw materials, the 
lyophllized kit prepar.itIons and the Libeled products The requirements 
at all these levels help us to assure the hlph quality and consistency of 
performance of the rddlophnimacuiitu.il*> >«v develop .ml > :.p>.>clally of those 
we supply to the hospitals. A.>> an essential part of the t ( II of each 
kit, specific quality control standards and methods were established, 
which Chen became part of the routine duality concrol procedures. 
QC of such radiopharmaceuticals must assure radlochenical purity 
(Ftp. 2a) accompanied by the expected specific biological behavior 

http://prepar.it
http://rddlophnimacuiitu.il*
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(Fig. 2b), in addition to the chemical and pharmaceutical purity required for 
injectable materials. A form for the summary of the initial quality control 
results for each batch is shown in Fig. 3a and the form for the periodic follow-
up is shown in Fig. 3b. The initial quality control results determine whether 
the batch meets the standards required for release to the hospital. The monthly 
quality control results indicate if the b3tch is still suitable for clinical use. 

Commercial companies which manufacture Tc-99m radiopharmaceuticals keep 
their quality control methods and standards confidential. Therefore there are 
no published standards specific for Tc-99m radiopharmaceuticals apart from a 
few items listed in different pharmacopoeias. The listed requirements seem to 
us much more oriented to the assurance of the purity of the radiopharmaceutical 
than to its efficacy as an imaging agent. 

c radiopharmaceutical kits are composed of some or all of the 
following parts: 

RAH MATERIALS Tc-99m PERTECHNETATE 
Ligand Reducing Agent Inert Additives 

V 
^ LABELED COMPLEX 

Quality control is performed in order to assure: 
a) Chemical purity of the raw materials involved In the preparation of 

each batch of all kits 
b) Chemical and pharmaceutical purity of the kit preparation 
c) Radiochemical purity of the labeled compound (.performed monthly) 
d) Biological behavior of the labeled complex: biodistribution and/or 

body clearance (performed monthly) 

To obtain licensing for now kits: 
a) Acute (LD,_) and subacute toxicity, as well as safety studies (Injection of 

100-300 human doses) are performed In laboratory animals. 
b) Radiation dose calculations are performed. 

Work sheets, procedures and ranges ot results are given at the end of this 
section. 

99nu 

KIT 
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A. Raw Materials 

One of the advantages of nuclear medicine techniques is that they make 
uue of small amounts of inexpensive non-toxic materials (ligands, reducing 
agents and inert additives) which are generally administered only once. The 
main raw materials required for the production of pharmaceuticals must meet the 
high chemical and pharmaceutical purity standards required for injectable 
materials. In addition, they must be suitable for the specific Intended purpose, 
expressed by stable and high labeling efficiency and appropriate biodistribution 
of the complex after labeling with Tc-99m-pertechnetate. "Acceptability tests" 
of the raw materials either confirn, the requisite degree of purity of the avail
able materials or require further purification in oui laboratory. It is very 
important to ensure control over levels of interfering substances, i.e com
pounds that may not be toxic to the patient, but may damage the pharmaceutical 
itself during storage or interfere otherwise in its subsequent use. Also, when 
stocking some chemicals, the shelf-life must be taken into consideration and 
degradation products must be carefully checked. 

The analytical methods used are conventional and are performed first as 
"acceptability tests" and then periodically, every 6 months, as close as 
possible to the production of new radiopharmaceutical batches. The methods 
include: 
- melting point measurements (MP) 
- microanalysis (MA) 
- infra-red measurements (IR) 
- r.uclear magnetic resonance measurements (NMR) 
- ultra violet and visible spectroscopy 
- chromatography 
- volumetric studies 
- toxic metal ion level determinations (As, Pb, Hg, etc.) 

The water is checked for apyrogenecity, conductivity and pH. Vials, containers 
and stoppers are checked according to directions given in the U.S. Pharmacopoeia. 
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B. Lyophilized Kit 

The lyophilized product must be checked immediately after 
lyophilization for starting performance and then periodically until the 
end of the stated shelf-life in order to make sure that the requirements 
are preserved during the entire period. The following properties are 
checked: 
- Appearance: microscopic and macroscopic examination 
- Reconstitution, dissolution and dispersion characteristics 
- pH after reconstitution 

+2 
- Concentration of active ingredients Sn and ligand as compared to 

the formulated quantities: 
- Stability of ligand (e.g., absence of ligand degradation products) 
- Sterility according to the PI. irmacopoeia by testing in thioglicolate 

and sabouraud media 
- Apyrogenicity - tested in rabbits according to the Pharmacopoeia 
- Amounts of toxic elements (As, Pb, Hg, etc.) and other undesirable 

impurities 
- Toxicity (safetyl studies: routine testing of 100-300 H.D. 

C. Labeled Products 

1. Labeling efficiency. Labeling efficiency (LE) is checked by 
means of systems such as: 
- Paper chromatography (Whatman 1) 
- Silica gel instant thin layer chromatography (ITLC) 
- Gel column filtration 
- Cellulose acetate or paper electrophoresis 

In all these systems the activity bound to the complex can be 
determined and separated from the activity present as free pertechnetate 
(99fflTcO .) and unbound hydrolyzed TcO,. Paper (Whatman 1) and ITLC 
chromatography are the techniques most commonly used by us to determine 
LE. 

When Whatmann paper is used TcO- has R -0 and TcO, generally 
has R -0.65, whereas the complex can remain at the starting point 
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together with the TcO or move with the solvent front (R =1). In the 
last case, a single chromatography can separate the activity bound to 
the complex from both TcO. and TcO, . 

In ITLC chromatography the use of two eluant systems permits the 
determination of the percentage of activity bound to the complex. 
Tc0„ always has an R =0 and TcO, has R,=1, whereas with one of the 2 f 4 r 
eluants the complex stays at the origin of the system (R =0) and in 
the other it runs with the solvent front (R =1). The results are 
recorded on the Chromatography Check Sheet (Fig. 4). The labeled 
complex is generally a multicomponent mixture of Tc-complexes and 
Tc-Sn-complexes, but these components can be separated only by using 
very special high pressure liquid chromatography (HPLC) procedures. 

The labeling efficiency of high quality imaging agents must 
be greater than 95% and must be stable for at least four hours 
after reconstitution of the kit with Tc-99m pertechnetate. This 
condition is essential as almost all the kits are multidose and it is 
therefore advantageous if the doses In the vial can be injected, 
if necessary, at different times during the working day. In order for 
the kit to be suitable for clinical use, the results of these radio
chemical assays must remain constant for a period of at least 6 months. 
At least one specific radiochemical assay is performed before lyophili-
zation in order to assure the quality of the preparation. Every batch 
of kits is completely checked before being released to the hospitals 
according to the attached Quality Control Sheet (Fig. 3a). Monthly 
thereafter, until the expiration date, they are rechecked and the 
results are entered in the sheet entitled, Periodic Quality Control 
Results (Fig. 3b). 

2. In vivo testing. Very little is known about the chemical 
structure of most Tc-ligar.d and Tc-Sn-ligand complexes. Several * 
structure-function studies have been done recently. However, in most 
cases the mechanism responsible for the biodistribution is not obvious. 
The results of the "use tests", i.e. biodistribution, are therefore 
the decisive factor in determining if a kit preparation can or cannot 
be used clinically. 

Spencer, R.P. , Ed., Radiopharmaceuticals: S t ructure - Act iv i ty Relat ionships 
Symposium (Grune-Stratton, N.Y., 1981) 
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Body clearance, as well as the half-life of the complex in the 
target organs, must be determined for radiation dose calculation, which 
is necessary in order to define the safety limits of new agents. The 
optimal time after injection for obtaining the highest target/non-target 
ratio for static imaging agents must also be determined as well as the 
physiologically important times for sequential imaging in cases of 
dynamic studies. 

For in vivo quality control, suitable animal models must be used. 
Small animals are preferred because they are both economical and 
convenient to work. with. Generally, the normal behavior of radiopharma
ceuticals in healthy humans is simulated very closely in mice. Of the 
currently used radiopharmaceuticals, only those for kidney uptake 
require the use of rats in order to obtain qualitative and quantitative 
simulation of human biodistribution. We generally perform biodistribu-
tion studies in ICR female mice in duplicate, 15 minutes and 4 hours 
after reconstitution of the kit wiih Tc pertechnetate. We also 
generally use the same preparation for determination of both LE and 
biodistribution. There is generally good correlation between these 
results. We try to simulate clinical conditions as closely as possible. 
Kits are usually reconstituted, i.e., labeled with 4 ml of generator 
eluant, according to our directions for clinical use. But we perform 
the labeling with activity at tracer level - tens of pCi to 1 mCi. 
Volumes of 0.1 - 0.2 ml are injected usually intravenously into the 
caudal vein. On a body weight base this quantity corresponds to 
350 - 700 human doses (HD). Thus every in vivo examination we perform 
is also a toxicity testing of the preparation itself. 

Biodistribution studies are usually conducted as follows: 
- Injection. Mice are injected slowly into the caudal vein. During 

and immediately after Injection they are watched for adverse re
actions or signs of toxicity. 

- Dissection. At a pre-determined time after injection the mice are 
killed by asphyxiation with chloroform. Blood is extracted quickly 
by heart puncture. Whole organs Cspleen, kidneys, stomach, gut, liver 
and lungs) are routinely taken. In the case of bone agents bone 
(femur + tibia + fibula) and muscle (from the upper leg) samples are 
taken. Generally the carcass is also taken. 
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- Counting. Depending on the activity level injected, the samples 
are counted in a Berthold MAG 315 Automatic Gamma Sample Changer -
a Nal single channel well counter or an EON - isotope calibrator. 

The results of the gamma counting are used to express the bio-
distribution of the radiopharmaceutical. We generally express our 
results as percent recovered dose (% R.D.) at the moment the mouse 
was sacrificed. We prefer this method over the percent injected 
dose (% I.D.) because we consider that it illustrates better the 
imaging conditions, i.e. target/non-target ratio encountered in clinics. 
However we use % I.D. when body clearance is calculated and when the 
efficiency of in vivo labeled red blood cells is determined. For 
calculating the whole body recovered dose in all cases except the 
bone agents, the counted organs + the carcass are taken. In the case 
of bone agents the carcass is not considered: instead the bone 
sample counts are extrapolated to 6% body weight, the muscle sample 
counts to 45% and the blood sample to 8%. These values added to the 
organs counted, give 100% R.D. The results are recorded on The Bio
logical Distribution Sheets (Fig. 2b) and calculations are performed 
as shown for Tc-MDP (p. 44) and Tc-PYP (p. 88). 

For dynamic studies, the mice are sacrificed and counted at 
different times after injection. The results are then represented on 
graphs showing the clearance or the accumulation of the activity in 
the. different organs of interest as a function of tis=. 

The statistical analysis of the in vivo results generate means 
and standard deviations for each agent. The O.C. results of clinically 
useiul agents must be within this range. For each preparation, besides 
the uptake in the target organ, the level of the uptake in other non-
target organs is also very important In order to assure good imaging. 
The optimal target and non-target values have been worked out 
for each kit. Every batch and its sub-batches are checked for initial 
values, then monthly during the stated shell-life period. 
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Fig. 1 
DIAGNOSTIC AGENTS FOR LABELING WITH Tc-99m 

STERILE PYROGEN-FREE LYOPHILIZED KIT PREPARATIONS 

BLOOD POOL IMAGING 
Tc-FYP-BP Sn-pyrophosphate (for in vivo RBC labeling) 
Tc-RBC red blood cells (for in vitro labeling) 
Tc-Sn-IISA human serum albumin (for plasma labeling) 

BONE IMAGING 
Tc-MDP methylene diphosphonate 

CHOLESCINTIGRAPHIC AGENTS 
Tc-BIDA p-butyl iminodiacetic acid 
Tc-DIPA di-iso-propyl iminodiacetic acid 
Tc-HIDA dimethyl iminodiacetic acid 

KIDNEY AND BRAIN IMAGING 
Tc-GH calcium glucoheptonate 
Tc-DTPA diethylenetriaminepentaacetic acid 

LIVER AND SPLEEN IMAGING 
Tc-CaNP calcium sodium phytate colloid 

LUNG IMAGING 
Tc-MAA macroaggregated human serum albumin 

LYMPHOSCINTIGRAPHIC AGENT 
Tc-ATC antimony trisulfide colloid 

MYOCARDIAL INFAT.CTION DETECTION 
Tc-PYP trisodium pyrophosphate 
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Fig. 2a 
CHROMATOGRAPHY 

Date: .../...198.. 
By: 

Kit sol./lyo-product: Batch Exp. Date 
Labeling: ml TcO^ 1/2/3 daily elution of ...mCi Generator date:... 
Tc-99m activity of the elution: mCi/ml 

Paper 

Eluant 

Time after reconstitution 

1 

2 

1 ! 3 

4 i 

5 

6 
v 

7 

8 

1 

10 i 
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F ig- 2 b r. • • 
Date: .../. 
By-

BIOLOGICAL DISTRIBUTION SHEET 
Kit sol/lyo-product: Batch Exp. Date 

198. 

Labeling ml
 9 9 n w 1/2/3 daily elution of ....mCi Generator date 

Tc-99m activity of the elution mCi/ml. 
Room temperature incubatior minutes/hours 
Injected into mouse/rat - wgt g, injected quant ml/animal = .. 
Toxicity and/or adverse reaction signs 
Distribution checked minutes/hours after i.v. injection 

,.H.D. 

Organ Weight (g) Counts % R.D./ 
organ g-organ Organ sample % extrapol. sample % extrapol. 

% R.D./ 
organ g-organ 

Blood 8= 8= 

Spleen 1 
Kidneys 

Stomach 
Gut 

Liver 1 . 
Gallbladder (GB) 

Lungs 

Heart 

Thyroid 

Bones ! 6= 
I 

6= 

Muscles i 45= 45= I 

Bladder & urine ! 1 
i 

Carcass i ' 
TO TAL COU NTS 

RATIOS: Bones/Blood 
GB/Blood GB/Gut 

Bones/Muscles .... 
Gi/LIver 
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F ig - 3a 

B a t c h It C y c l e s E x p . D a t e Q . ' a n t i t j Produced on By Released on By 

SUMMARY OF INITIAL KIT QUALITY CCWTP )L RESULTS 

1 TAGGING EFFICIENCY & LABEL STABILITY 
a) Chromatography: System: Whatman 1 or/and ITLC 

Eluants 
15 mln. 4 hr. Time after labeling: 

Complex activity: 
Free perteehnetate: 
Reduced-hydrolysed: 

J. rill of the kit reconstituted with 4 ml pertechnetate: 
i. IN VIVO TESTING 

ll'l injected into mice: adverse reartions 
Z alter injection. 

Z RD 

a) Toxicity: 
b) Target uptake: 
•:) Body clearance: Time after l.v. injection 

1 hour .... 
2 hours .... 
4 hours .... 

For detailed results oi (b) and (c) see the attached O.C.renorts 
4. PARTICULATE MATTER AFTER KIT REC0MST1LTT10N: 
5. STERILITY TEST Sample: 1 vial/tray 

Tluoglicolate: after 7 days at 30-32 C 
Sabouraud: after 1U days at 30-32 C 

b. I'YROCEN TEST in rabbits: see attached Pyrogen 
Test report 

'. CHEMICAL AND ANALYTICAL, determinations of ingredients: 
Sample: 

Tester Supervisor 

Si, +2 determination 

S . Spec 1.: I remarks: 
SI. VISUAL CHECK of vials and kit.' 

a) Vials cleaned before sterilization. 
b) Sterilization monitor check before dispensing. 
c) Kits final check 

Rejected kits: iroa a total of 
10. LABELS 
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Fig. 3b 
PERIODIC OUALITY CONTROL RESULTS 

Kit: 
Batch: .. 
Exp.Date: 

Date Tagging efficiency! Biodistribution 
15 min k h Target uptake; Observations 

Chemical analysis 
S n + 2 

1 Controller 

i 1 
i 

! 

1 

; 1 



TABLE I 

Quality control of the labeled kits 

It ll I Paper! 

CHROMATOGRAPHY IN VIVO CHECKING 

It ll I Paper! 
R f ' Time after labeling; | 

EluSnt , , Activity; of complex „ , " r Vo1ume 

ptp-ap ' 

i 
i 

1 

See the attached PYP-BP Q.C. Sheet. 
The kit Is reconstituted with 6 ml saline sol. 2 mice are Injected 
SLOWLY with 0.1 ml of the sol. 30 oln later the mice are Injected 
slowly with 0.1-0.2 ml Tc-99» pertechnetats (1 mCl/ml). 15 Bin 
after the second injection the mice are sacrificed. Blood sample, 
urine and carcass are counted lo the ISOTOPE CALIBRATOR and. their 
uptake la expressed as X RD and X ID. 
Whole blood: 75-901, urine 1-3Z. RBC/Plaema = 901 

RBC For labeling see Instructions 1 mCl/ml Start the procedure with well honogeaized, non-hemolyzed whole blood. 
Carefully discard supernatant after every centrlfugatlon. LE - 97-98* 

HSA 3.5Z TCA precipitation 
95-98* of the activity 
la in the precipitate 

15 ota U h 
0.5 mCi/ml 
4 ml 

2 alee sacrificed 30 mln after i.v. injection with 0.1 ml/mouse. 
Blood sample., urine and carcass are counted. Target: whole blood 
50-601 (almost all in the plasma); urine up to 10%. 

HDP 
PYP 

Wl 
ITLC 

65Z HeOti 
Acetone 

0 
0 

15 mln & 4 h 
0.03-0.05 mCl/ml 
4 ml 

Kit labeled vlrh 20 ml Tc-99m pertechnetate. 2 mice sacrificed 
2 h after l.v. Ejection with 0.1 ml. Target: HDP - bone 80-90Z, 
Liver+^ut 3-6Z; PYP - bone 60-fiUi, liver+gut 6-101. 

61 DA ITLC Chloroforsi 7 
Acetone 3 
Acetonltrll 3 
Water 1 

0 

1 

15 mln & 4 h 
30-50 uCl/nl 
4 ml 

5 mice fasting for 16 h, of which 4 are l.v. Injected with 0.1 ml /mouse 
during the flrat hour after labeling and the 5 " is injected 4 h after 
labeling. The first 4 mice are sacrificed at: 
HIDA: 2 mln, 5 mln, 10 nin, 20 oln 
BIDA: 5 oln, 20 Din, 40 min, 90 min 
DIPA: 5 min, 30 Din, 60 mln, 90 min 
The 5th n 0use ia sacrificed after any of the 4 time Intervals checked, 
which Is convenient. 
Target: Blood + liver clearance, gut accumulation, some gallbladder 
uptake. At shortest time checked: blood 1-2S, liver 2-5X, gut 70-9GX. 
For gallbladder at lease one of the 4 values should be 3-6S. 

DIPA ITLC Chloroform 7 
Acetone 3 
851 HeOH 

0 

1 

15 mln & 4 h 
30-50 uCl/nl 
4 ml 

5 mice fasting for 16 h, of which 4 are l.v. Injected with 0.1 ml /mouse 
during the flrat hour after labeling and the 5 " is injected 4 h after 
labeling. The first 4 mice are sacrificed at: 
HIDA: 2 mln, 5 mln, 10 nin, 20 oln 
BIDA: 5 oln, 20 Din, 40 min, 90 min 
DIPA: 5 min, 30 Din, 60 mln, 90 min 
The 5th n 0use ia sacrificed after any of the 4 time Intervals checked, 
which Is convenient. 
Target: Blood + liver clearance, gut accumulation, some gallbladder 
uptake. At shortest time checked: blood 1-2S, liver 2-5X, gut 70-9GX. 
For gallbladder at lease one of the 4 values should be 3-6S. ,K:DA i wi 

| ( ITLC 

| j 
Saline 
851 HeOH 
KEK 

L 
1 
0 

15 mln & 4 h 
30-50 uCl/nl 
4 ml 

5 mice fasting for 16 h, of which 4 are l.v. Injected with 0.1 ml /mouse 
during the flrat hour after labeling and the 5 " is injected 4 h after 
labeling. The first 4 mice are sacrificed at: 
HIDA: 2 mln, 5 mln, 10 nin, 20 oln 
BIDA: 5 oln, 20 Din, 40 min, 90 min 
DIPA: 5 min, 30 Din, 60 mln, 90 min 
The 5th n 0use ia sacrificed after any of the 4 time Intervals checked, 
which Is convenient. 
Target: Blood + liver clearance, gut accumulation, some gallbladder 
uptake. At shortest time checked: blood 1-2S, liver 2-5X, gut 70-9GX. 
For gallbladder at lease one of the 4 values should be 3-6S. 

|Tr Wl 
! 

Saline 1 15 mln, 1 h,2 h,3 h.4 h 
0.03-0.05 ncl/nl.4 ml 

2 rats injected l.v. with 0.1 ml/mouae 15 min and 4 h after labeling. 
Sacrificed 2 h later. Target: kidneys - 702 RD. 

STPA Wl Saline 1 15 min, 1 h.2 h,3 h,4 h 
0.03-0.05 mCi/ml 
4 ml 

4 mice injected i.v. with 0.1 ml/mouse 15 mln after labeling. Whole 
body counting vith urine subtraction T 0 and after 1 h, 2 h, 3 h and 4 h. 
Target: whole body activity as Inactivity: 1-2 h about 5X, 4 h - 2X. 

iCatiP Wl 

For 1 

85X MeOH j 0 

abellng see Instructions 

15 mln 4 4 h 
0.03-0.05 mCl/ml 
4 ml 

2 mice sacrificed 15 nln after i-v. injection with 0.1 ml/mouse 
Target: lLver + spleen more than 90Z. 

HAA Wl 851 MeOH 0 15 min & 4 h 
0.03-0.05 mCl/ml, 4 ml 

2 mice injected l.v. with 0.1 ml/mouse 15 min and 4 h after labeling. 
Sacrificed 15 nin later. Target: lungs - 90-95Z, blood less than 11. 

,ATC 

1 
1 

ITLC 

For p 

85X HeOH 

repsratIon of t 

1 ] 15 mln & 4 h 
1 0.05-0.1 mCi/ol 
' 0.5 ml - 1 ml 

t kit see the Instructions 

2 mice sacrificed 2 h after s.C. injection with 0.1 ml/mouse. 
Usual blodistributlon study, in addition to lymph nodes, thyroid, bone, 
muscles. No carcass. Target: 5-20X In the lymph nodes. 
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V. PRODUCTION AND QUALITY CONTROL OF INDIVIDUAL KITS 

The production and quality control procedures developed for the 
13 kits listed below are discussed in this section. Sample quality 
control data sheets are included for several kits. 

Tc-PYP-BP 
Tc-RBC 
Tc-Sn-HSA 
Tc-MDP 
Tc-BIDA 
Tc-DIPA 
Tc-HIDA 
Tc-GH 
Tc-DTPA 
Tc-CaNP 
Tc-MAA 
Tc-ATC 
Tc-PlP 
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Tc-PTP-BP 

Sn - PYROPHOSPHATE: KIT FOR IN VIVO LABELING OF RED BLOOD CELLS 

Red blood cells may be labeled In vivo by first injecting into the patient 
"cold" Sn-pyrophosphate and thereafter Tc-99m pertechnetate. In developing 
this kit we looked for the minimum quantity of stannous ion and the optimal 
time lag between injections needed to obtain the highest RBC labeling 
efficiency and the maximum intravascular activity. The kit preparation 

+2 coot-pins 0.0157 mg Sn /kg body weight. About 90% of the injected 
activity is found in the blood flow within an hour after the pertechnetate 
injection. About 98X of the activity in the vascular space Is related 
Co the red cells and almost none to the plasma. 

DESCRIPTION 
USE 
PREPARATION 

DOSE 

PRESENTATION 
SHELF-LIFE 

: Sterile - Pyrogen-free - Lyophilized kit. 
: Vascular space imaging by red cell labeling. 
: Reconstitute the contents of the vial with 3-5 ml sterile 
saline. Inject the entire contents of the vial into one 
adult patient. 30 minutes later inject SLOWLY (about 
1 ml in 30 seconds) 15-20 mCi Tc-99m pertechnetate 
solution. 

: 15-20 mCl Tc-99m per examination. The vial contains 
material for only one examination. 

: Box of 5 vials. 
: 6 months. 

REFERENCES 
Zimmer, A.M. and Pavel, D.G.: technical parameters involved in the 
in vivo red blood cell labeling technique. J, Nucl. Med. 18,6:637, 1977. 
Hamilton, R.G. and Alderson, P.O.: A comparative evaluation of techniques 
for rapid and efficient in vivo labeling of ted ceils with Tc-99m 
pertechnetate. J. Nucl. Med. L8,10:1010, 1977. 

jporeq 
RADIOPHARMACEUTICALS 

SOREQ NUCLEAR RESEARCH CENTER 

RADIOPHARMACEUTICAL DEPARTMENT 

Yavne - ISRAEL 
Tel: 054-84673 Telex: 341955 Cables: Soreqatom Israel. 
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Tc-PYP-BP 

Batch: 09— 

Raw materials 
Na 4P 2O 7-10H 2O (PYP), 

Sigma, Batch: .... 
Na-hexametaphosphate, 

Fluka, Batch: .... 
SnCl 2 > 

BDH, Batch: 
Pluronic F-16 
IN and 3N HC1 
IN and 3N NaOH 
Fresh dist. water 

ALL MANIPULATIONS ARE DONE UNDER CONTINUAL NITROGEN BUBBLING OR IN NITROGEN ATMOSPHERE ! 
1. Take 500 ml fresh dist. water. Bubble N 9 for 5 min. Add 22.5 g Na-hexameta-

phosphate. Stir until complete dissolution. Filter through 0.22 u Millipore 
filter. 

2. Take 600 ml fresh dist. water. Bubble N2 for 5 min. Add 7.5 g PYP. Stir 
until complete dissolution. Check pH (%10.3) pH 
Lower pK to about 5. pH 
Filter through 0.22 u Millipore filter. 

3. Prepare 75 ml 3N HC1. Bubble N2 for 5 min. Add 1.32 g SnCl 2. Stir until 
complete dissolution. Filter through 0.22 u Millipore filter. Stir under 
vacuum 15-30 min. 

4. Add sol.3 to sol.2 through the Millipore filter. Stir well, about 10-15 min. 
5. Add sol.l through the same filter. Stir well about 5-10 min. 
6. Remove the filter holder, bubble N2. Check pH (̂ 1.6) pH 

Adjust pH with 3N NaOH (about 75 ml!) to 7-7.2 pH 
7. Add 1.5 g Pluronic to sol.6. Stir well until complete dissolution. 
8. Check pH, If necessary adjust to 7-7.2 pH 

Adjust final volume to 1500 ml with ^-saturated fresh dist. water. 
9. Sterile 0.22 u Millipore filtration. 

10. QUALITY CONTROL BEFORE LY0PHILIZATI0N 
Sn +2 determination: 7. 

11. Dispense 2 ml/vial under aseptic conditions and under N 2 atmosphere 
12. LYOPHILIZATION. 

Date: 198. 
KIT PRODUCTION SHEET 

PYP-BP (Sn-pyrophosphate) - 750 kits 
Total quantity Material/Kit 

7.5 g 10.00 mg 

22.5 g 30.00 mg 

1.32 g 1.75 mg 
1.5 g 2.00 mg 



J 
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Tc-PYP-BP 

QUALITY CONTROL OF LABELED KIT 

Check the kit according to the biological distribution sheet for the 
In vivo labeling of red blood cells (Fig. 4). 
Reconstitute the kit with 6 ml (0.9% NaCl) solution. 
Inject slowly 0.1 ml/mouse into the tail vein of 2 mice. 
Wait 30 min. 
Prepare and calibrate 3 syringes containing 0.1-0.2 ml Tc-99m pertechnetate 
(̂-1 tnCi): 1 syringe is used as a standard and the 2 others are injected. 
Inject the contents of a syringe slowly into the tail vein of each mouse 
previously injected with the kit. 
Wait 15 min. 
Sacrifice the mice. Weigh before dissection. 
Collect blood by heart puncture. Weigh blood sample in a weighed vial. 
Collect urine on a filter paper and/or dissect out the bladder. 
Calibration on EON Isotope calibrator: 

Standard syringe 
Empty syringe 
Tail + the cotton used for stasis after i.v. injection 
Carcass " the whole mouse except blood, urine and tail 
Blood sample 
Urine 

Calculate whole blood and urine uptake as % RD and % ID according to the 
Biological Distribution Sheet. 
Centrifuge the blood sample 'some saline may be added). Separate RBCs from 
the supernatant. 
Count both RBCs and supernatant. 
Calculate activity distribution between RBCs and supernatant. 
Characteristic results: Blood uptake: 80-90% 

Urine: 1-3% 
RBCs/whole blood: more than 95%. 
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Tc-PYP-BP 

Kit: Batch - 09 Fig. 4 Date: 198.. 
PYP-BP 

BIOLOGICAL DISTRIBUTION SHEET FOR IN VIVO LABELED RED BLOOD CELLS 
Reconstitute the kit with 6 ml normal saline solution. 
SLOWLY inject intravenously 0.1 ml/mouse. 
Count before injection: 
Std. syringe: uCi _ Inj • syringe 
Inj . syringe: uCi Std. syringe 
30 min later: SLOWLY inject 0.1-0.2 ml Tc-99m pertechnetate (about 1 mCi/mouse). 
15 min later sacrifice the mouse. 
Collect blood by heart punction. 
Collect urine on a filter paper or remove the whole bladder. 
'..'eight: Whole body g 

Blood sample g 
Calculate 8% body weight g 

Count after sacrifice: 
Std. syringe: yCi 
Empty syringe: pCi 
Tail+cotton: uCi 
Carcass: [iCi 
Blood sample: uCi 
Urine: pCi 

Calculate injected dose: 
1 .J). = f x std. syringe - empty syringe - tail - cotton = v.Ci 

Calculate recovered dose: 
R.D. = Carcass + blood sample + urine = uCi 
_ . , .. , , , , , t , blood sample activity x 8% body weight Calculate whole blood uptake: <— -, i — ' a — = uCi blood sample weight 
BIODISTRIBUTION CALCULATION: 

Whole blood uptake: XID %RD 
Urine : ZID %RD 

RBC BINDING DETERMINATION: 
Centrifuge the blood sample (some normal saline may be added). 
Separate the packed RBCs from the supernatant. 
Count: RBCs uCi 

Supernatant uCi 
Total activity •» RBCs + supernatant - uCi 
Z activity related to RBCs - R^s x 100 = 

1 Total activity 



Tc-RBC 

KIT FOR IN VITRO LABKL1NG OF RED BLOOD CELLS 

Tc-99m labeled red blood cells, prepared by the in vitro technique, are 
kno*m to be the Ideal agent for radionuclide angiography. The labeling 
efficiency of our preparation is more than 95%. When injected it provides 
high intravascular activity and prolonged stability of the label in the 
blood pool. The procedure we developed consists of the incubation of 
previously separated RBCs with the reducing agent (1.25 ug Sn ) followed 
by Incubation with Tc-99ra periechnetate. The advantage of this procedure 
is the significant reduction ot the Tc-carrier effect and of the detri
mental influence t>£ oxidants possibly present in the eluates of Mo-Tc 
generators. For cardiovascular di "-osis the In vitro labeled red blood 
•™ells seem to provide better Imaging than the in vivo labeled cells. 

DESCRIPTION . Sterile - Pyrogen-t i i-e - Lyophll Azt- J kit. 
VSKS : Blood pool dviinmits .-md imaging, especially recommended 

for cardial, bio..I pool Imaglni; 
KHCs mass dot o rmlnat Ion. 
Placenta Imaging 
Spleen imaginj', (using heat damaged RBCs). 

PRFPARAT10N : Follow directions on the attached Procedure Sheet. 
Tagging efficiency better than 95X. 

POSli : Each vial contains material for one examination 
(10 ml whcle blood). 
Tc-99m activity per examination: 0.5-1.5 mCl for 
spleen and placenta and 10-20 mCi for radionuclide-
angiography 

PRESENTATION : Box o£ 6 kits. 
SlIF.I.F-I.lFi: : 6 months. 

REFERENCES 
1. Uelnlnger, J., Trumper, J., I.ubin, 1". and Aluashkui, S. : Two new kit 

prepatations lor Tc-9l'm labeled rid blood tells Int J. Nucl. Med. 
IHoJ 5:183, 1978 

oreq 
RADIOPHARMACEUTICALS 

SOREQ NUCLEAR RESEARCH CENTER 

RADIOPHARMACEUTICAL DEPARTMENT 

Yavne - ISRAEL 

Tel: 054-84673 Telex 341955 Cables: Soreqatom Israel 
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Tc-RBC 

Batch: 10- Date: 198.. 
KIT PRODUCTION SHEET 

RBC (In vitro labeling of red blood cells) - 500 kits 
Raw materials Total quantity Material/Kit 
Na-glucoheptonate, 

Pfanstiel, Batch: 2.00 g 4.000 mg 
SnCl 2, 

BDH, Batch: 0.10 g 0.002 mg 
Lactose, 

Baker 25.00 g 50.00C mg 
Pluronlc F-16 1.00 g 2.000 mg 
0.1N, IN and 3N HCl 
0.1M, IN am' 3N NaOH. 
Fresh dlst. water 

ALL THE MANIPULATIONS ARE DONE UNDER NITROGEN BUBBLING UNTIL PLUKONIC IS ADDED 
AND THEN UNDER NITROGEN ATMOSPHERE ! 
1. Take 600 ml fret-U dlst. water. Bubble N 2 for 5 min. Add 25 g lactosu. Stir 

well until complete dissolution. Add 1 g Pluronic. Stir until complete 
dissolution. Filter through 0.22 u Millipore filter. Store, closed with 
parafilm, under N 2 atmosphere. 

2. Take 300 ml fresh distilled water. Bubble N 2 for 5 min. Add 2.0 g Na 
glucoheptonate. Stir until complete dissolution. Filter through 0.22 i.. 
Millipore filter. 

3. Prepare 200 ml IN HCl. Bubble N 2 for 10 min. Pour into two 100 ml 
voltaietric flasks: in flask No.l 100 ml and in flask No.2 90 ml. Close 
under N 2 atmosphere. 

i- Add to flask No.l 100 mg SnCl 2. Stir until complete dissolution. Fitcer 
through 0.22 >i Millipore filter. Stir under vacuum 15-30 min. 

5. Add 10 ml sol.4 (10 mg 3nCl 2) to flask No.2 (0.1 mg SnCl./ml). Mix well. 
Sn +2 determination: % 

6. Add 10 mi so 1.5 (1 mg SnCl 2) to sol.2 through the 0.22 u Millipore filter. 
Stir well for 10 min. Check pH (2.0-2.5) pH 

7. Adjust pH with IN NaOH to pH 4-5, with 0.1N NaOH to 6-7. pH 
8. Add sol.l to so 1 • 7 through 0.22 u Millipore filter. Check pH. pH 

If necessary adjust pH with 0.1N NaOH to 7.0-7.2. pH 
9. Adjusr f ina l volume to 1000 ml with N 2 - sn tura ted fresh d i s t . water . 

Chock pH and if necessary adjust to 7 . J -7 .2 . pH 
10. Sterile 0.22 u Mlllipore filtration. 
11. QUALITY CONTROL BEFORE LVOPHILIZATION 

Label twt. 10 ml blood samples with 2 ml sol.9 each (according to attached 
labeling Instructions). 
Labeling efficiency: Sample 1 - % 

Sample 2 - X 
12. Dispense 2 mJ/vial under aseptic conditions and under N 2 atmosphere. 
13. i,V0P!IIL[ZATION. 
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Tc-RBC 

QUALITY CONTROL OF THE KIT FOR IN VITRO LABELING OF RED BLOOD CELLS 

For routine Quality Control two kits are used for labeling of red blood cell 
samples from whole blood CPD Blood Packs. 
Labeling is performed according to directions attached, which must be followed 
very carefully. 
Pay attention: - Mix the blood pack well. After centrifugation the volumes 

of RBC and plasma should be approximately equal. Otherwise 
the optimal amount of RBCs for efficient labeling is not 
obtained. 

- Step 5: When discarding the supernatant plasma make sure that 
no supernatant remains as It competes with the RBCs for the 
Sn + 2. 

- Step 8: When discarding the supernatant, make sure that none 
remains, because even the small amount of trapped Sn-plasma 

99m strongly competes with the Sn-RBCs for the T C 0 A • 
In order to determine the labeling efficiency of the preparation after Step 9 
the contents of the vials are withdrawn and passed into centrifugation tubes. 
Several ml of normal saline are added and the centrifugation tubes are equi
librated. After centrifugation the supernatant is withdrawn. 
RBCs and supernatant are counted for Tc-99m activity. 
Calculation of labeling efficiency (LE): 

RBC counts x 100 = 

RBC + supernatant counts 

Results higher than 96-98% are expected. 
If results are lower than 90% the kit is discarded. 



STERILE KIT FOP LABELING RED BLOOD CELLS WITH ^Tc 

The sterile kit contains: Syringe } - 3.8% Na citrate solution 
Vial - Lyophilized reducing agent: 

N3 glucoheptonate 4.0 mg 
SnCl. anhydr. 0.002 mg 

Special curved needle 

PROCEDURE FOR USING Tl'i; KIT TO PREPARE ""Vc - LABELED RED BLOOD CELLS 

/ 

I 

Withdraw 10 ml BLOOD with 
syringe 1. 

Take back the plunger of the 
syringe and separate it from 
the rubber stopper. 

Replace the needle by a red 
cap. 

With the cap U£ centrifuge 
at 2500 r.p.m. for 10 nin. 
Attention! : The centrifuge 
tube's bottom must be flat 

Keep the syringe with the luer 
up AS shown in the figure I 

Remove the red cap and replace 
it with a curved needle.Replace 
the plunger and push it to 
discard carefully all the 
plasma. About 4,5 - 5 ml of 
packed red blood cells are left 

Insert the needle in the 
stopper of the vial 2 and 
pass through the packed RBCs, 
mix well and incubate for 10 
minutes at room temperature. 

Add to vial 2, 4 ml of sterile 
saline solution. Mix gently. 
Centrifuge for 10 minutes at 
1500 r.p.m. 
For easy handling put an empty 
vial into the centrifuge, under 
the vial 2. 

Put a ventile needle in vial 2. 
Discard the supernatant. 

Add to vial 2 sterile 
4 

solution - 1 to 4 ml containing 
the desirod activity. Mix well 
and incubate for IS minutes at 
room temperature. 

If necessary dilute with saline 
before injection. 
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Tc-Sn-HSA 

Date: 198.. 
KIT PRODUCTION SHEET 

Sn-HSA (Sn-human serum albumin) - 250 kits 
Raw materials Total quantity Material/Kit 
252 HSA, 

Magen David Adorn, Batch: 50 ml 0-2.5 g) 50.00 mg 
SnCl 25 mg 0.10 mg 
Pluronic F-16 500 mg 2.00 mg 
IN HC1 
Fresih dist. water 

AI.1. MANIPULATIONS PERFORMED ASEPTICALLY UNDER NEIR0GEN ATMOSPHERE 
1. Pour 50 ml 25% HSA Into a STERIXE Ehrlenmeyer containing a stirring bar. 
2. Add through a 0,22 u sterile Millipore filter 425 ml fresh dist. water 

previously purged with Nj. Check pH. pH 
3- Adjust pH - through the sterile 0.22 p Millipore filter.' - with IN HC1 to pH 

3.0-3.2. Check pH by aseptically taking samples. plT 
4 Prepare 100 ml IN HC1. Bubble N2 5 min. Add 200 mg SnCl2- Stir until 

complete dissolution. Filter through 0.22 u Millipore filter. Stir under 
vacuum 15 -30 min. (2 mg SnC^/ml). 

5. Add 12.5 ml sol.4 (25 mg SnCl2) to sol.3 through the sterile 0.22 y Millipore 
filter. Stir 5 min. Aseptically check pH (2.0-2.2).pH 

6- Dissolve 500 mg Pluronic in 50 ml fresh dist. water previously saturated 
with N 2. 

7. Add sol.6 to sol.5 through the sterile 0.22 p Millipore filter. Stir well. 
8. Adjust volume to 500 ml with Nj-purged fresh dist. water added through the 

0.22 j Millipore filter. 
9 Dispense as quickly as possible 2 ml/vial under aseptic condition and under 

N 2 atmosphere and introduce immediately into the pre-cooled lyophilizer. 
10 QUALITY CONTROL BEFORE LY0PHILIZAT10N: 

Label 2ml of the preparation with 4 ml 15 min after labeling 
precipitate with 3.5% TCA. Expected results: more than 95% activity in the 
precipitate. 

11. LY0PH1LIEATI0N: overnight: 5°C 
2 h: 15°C 
2 h: 25°C 
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Tc-Sn-HSA 

QUALITY CONTROL OF THE LABELED KIT 
99m -The kit is labeled with 4 ml TcO, (0 5 mCi/ml) and is checked 15 min and 4 h 4 

after reconstitution-

A- Labeling efficiency 
Add 3.5% TCA to the preparation to precipitate the albumin. 
Centrifuge to separate the precipitate from the supernatant containing 

+ unbound hydrolyzed TcO. 
Count supernatant and precipitate. 
Calculate labeling efficiency: 95-98%. 

B In vivo checking 
2 mice are injected and then sacrificed after 30 m m . 
Blood, carcass and urine samples are counted in the isotope calibrator-
Expected results: 

Whole blood: 50-60% 
Urine: about 10% 
When the blood sample is centrifuged and RBCs are separated from 
plasma, almost all the activity is found to be related in -he 
plasma. 
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Tc-MDP 

KIT FOR Tc-99m LABELED MDP 

Tc-99m MDP - methylene dlphosphonate - after intravenous administration 
exhibits a specific affinity for areas of altered osteogenesis. The 
uptake of the complex appears to be related to osteogenetlc activity and 
skeletal blood perfusion. Localized areas of abnormal accumulation of 
the radiopharmaceutical may be seen in primary skeletal malignancies, 
metastatic malignancies of the bone, acute or chronic osteomyelitis, 
arthrltldes, recent fractures or areas of ectopic calcification. In 
patients with normal renal function blood levels fall to Less than 5X of 
the injected dose within two hours after injection, thereby improving the 
bone imaging quality. 

DESCRIPTION 
LTSE 
PREPARATION 

DOSE 

PRESENTATION 
SHELF-LIFE 

: Sterile - Pyrogen-free - Lyoplulized - One-step kit. 
: Bone Imaging agent. 
: Inject asepticallv 4 ml sterile Tc-99m pertechnetate 
solution into the vial. Mix gently. For complete 
labeling, a 15-mlnute Incubation at room temperature 
is recommended. Tagging efficiency is better than 90%. 
Use the preparation within 4 hours. 

: 10-1-5 mCi Tc-99m per examination. Each vial contains 
enough macerial for 4 examinations. 

: Box of 5 vials. 
: 6 months. 

REFERENCES 
I. Subramanian, G. et al.: Technetium-99m methylene dlphosphonate -

superior agent for skeletal imaging. J. Nucl. Med. 16:744, 1975. 
.!. Jones, A., et al.: Bone scanning radionuclide reaction mechanisms. 

Semintrs in Nucl. Med. VI, 1:3, 1976. 
3. Davis, M. and Jones, A.: Comparison of Tc-99m labeled phosphate and 

phosohonate agents for skeletal imaging Seminars In Nucl. Med. VI:19, 
1976. 

>oreq 
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SOREQ NUCLEAR RESEARCH CENTER 
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Tc-MDP 

Batch: 07- Date: 198. 
KIT PRODUCTION SHEET 

MDP (methylene diphosphonic acid) - 750 kits 

Raw materials Total quantity Material/Kit 
MDP, 

Sigma, Batch: 5.25 g 7.0 mg 
SnF 2, 

Sigma, Batch: 0.525 g 0.7 mg 
IN and 3N NaOH 
IN and 3N HC1 
Fresh dist. water 

ALL MANIPULATIONS ARE DONE UNDER CONTINUAL NITROGEN BUBBLING ! 
1. Take 800 ml fresh dist, water. Bubble H, for 5 min. Add 5.25 g MDP. Stir 

until complete dissolution. Filter through 0.22 u Millipore filter. 
2. Prepare 250 ml IN HC1. Bubble N 2 for 5 min. Add 525 mg SnF . Stir until 

complete dissolution. Filter through 0.22 u Millipore filter and stir under 
vacuum 15-30 min. 

3. Add sol.2 to sol.l. Stir 10 min. Check pH. pH 
4• Adjust pH with 3N NaOH to 7.5 (about 80 ml!) pH 
5. Adjust final volume tolSOOml with N -saturated fresh dist. water. 

Check pH; if necessary, adjust to 7.5 pH 
6 Sterile 0.22 u Millipore filtration. 
7 QUALITY CONTROL BEFORE LYOPHILIZATION: +2 Sn determination: .% 

Radiochromatography - ITLC 
Eluant, saline, Complex Rf = 1 
Eluant, acetone, Complex Rf = 0 

(attach the radiochromatography!) 
8. Dispense 2 ml/vial under aseptic conditions and under N atmosphere. 
9. LYOPHILIZATION. 
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Tc-MDP 

QUALITY CONTROL OF THE LABELED KIT 

The kit is reconstituted with 4 ml xc pertechnetate for radiochromatographic 
check and with 20 ml for in vivo checking (30-50 uCi/ml). 
The kit is checked 15 min and 4 h after reconstitution. 

A. Labeling efficiency: 
Radiochromatography: 
- Whatman 1 

Eluant 85% MeOH, Complex R f - 0 
- ITLC 

Eluant acetone, Complex R f = 0 
Eluant saline, Complex R, = 1 

L.E. Must be higher than 90% 

B In vivo checking: 
Inject 2 mice slowly with no more than 0.1 ml (less than 100 human doses HD). 

Sacrifice the mice 2 h later. 
Samples collected and counted: * 

Blood 
Spleen 
Kidneys 
Stomach A 

Gut Samples weighted 
Liver 
Lungs 
Bones 
Muscles* 

In order to obtain the recovered dose (RD) blood sample values, extrapolated to 
8% body weight, bones to 6% and muscles to 45% are added to values of the counted 
organs. 
For characteristic biodistribution see Tc-MDP Data Sheet 1. 
Limits for acceptable biodistribution are: 

Bones - 80-90% 
Blood no more than 2-3% 
Muscles no more than 3-5% 
Bone/blood ratio at least 40 * Bone/muscles ratio at least 60 
Liver + gut no more than 3-6% 

Ratios are expressed as %/g-organ. 
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Unto: 2 4 . / . 6 / 198? 
Hv: 

MDP 

Tc-MDP DATA SHEET 1 
BIOLOGICAL nrsiRiBurioN sum;r 

Kit .Tf. 80l/lyo-product: Batch . P7rP.22. A. . Y.xi>. Rite ..^9Vr.?? 

Labeling . ??. .ml ""TCO. l/2/3_daily elution of 5pP.DiCi Generator date 
Tc-99m activity of the elution . P.-W. .mCi/ml. 
Room temperature incubation minutes/hours 
Injected Into mouae/rat - wgt ./'..g, injected quant. . 0.1.ml/animal = .80.H.D. 
Toxicity and/or adverse reaction signs . P? 
Distribution checked ..2.... minutes/hours after i.v. injection 

Organ Weight (JO Counts % R.U./ 
urgan j ('-organ Organ sample % extrapol, sample Z cxtrapol. 

% R.U./ 
urgan j ('-organ 

Blood 0.59 8- 1.406 968 a- 2306 | 0.89 ; 0.63 

Spleen 82 ' 0.03 | 
: I 

Kidneys 2710 T-1.05} 
Stomach | 2971 j 1.15 '• 

Cut J 4786 \ 1.85 j 
1 1 

Liver 1 1724 i 0.66 | 

Gallbladder (CB) i i 
Lungs 314 i 0.12 j 

Heart , - • ~ < 1 1 1 i 
Thyroid 

, 
- 1 

Bones 0.0632 6- 1.056 14307 fi = 231053 

1960 

92.6 87 

Muscles 0.214 45-
7.92 

107 4:.-

231053 

1960 1.53 0.19 j 

Bladder & urine 1 
I 

231053 

1960 

Cnrcnss I i 

231053 

1960 

1 
TO TAL COl' NT!'. 

RATIOS: Bones/Blood .. }?? 

GB/Blcod GB/Cut 
Rone /Muscles 457 

CU/LIver 
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KIT FOR Tc-99m LABELED BIDA 

Tc-99m BIDA-N-p-butyl Iminodiacetic acid - is used for hepatobiliary 
Imaging In Icteric patients. Aside from its slower excretion from the 
hepatobiliary'system, Its behavior Is identical to that of Tc-99m HIDA 
In non-Jaundiced patients. It has been found from clinical experience 
that the advantage of Tc-99m BIDA over Tc-99m HIDA is its better con
centration In the liver even in patients with high bilirubin levels. This 
advantage may be somewhat lessened by its slow excretion rate into the 
gut. Tc-99m BIDA also permits better vltmalizatton of the liver than 
Tc-99tn HIDA In cases of biliary atresia in the new-born. The demonstra
tion of biliary permeability by visualization of the gut seems to be 
similar with both imaging agents. 

DESCRIPTION : Sterile - Pyrogen-free - Lyophillzed ^ One-step kit. 
USE : Cholesclntlgraphlc agent for Icteric patients. 
PREPARATION : Inject aseptlcally 4 ml sterile Tc-99m pertechnetate 

solution into the vial. Mix gently. For complete 
labeling, a 15-minute incubation at room temperature 
Is recommended. Tagging efficiency is better than 
95%. Use the preparation within 4 hours. 

DOSE : 5 mCl Tc-99m per examination. Each vial contains 
enough material for 4 examinations. 

PRESENTATION : Box of 5 vials. 
SHELF-LIFE : 6 months. 

REFERENCES 
1. Subramanlan, G., et al. : The influence of structural changes on 

blodistrlbution of Tr.-99m labelled N-substituted IDA derivatives. 
J. Nucl. Med. 18:624, 1977. 

2. Nelnlnger, J., et al.: Tc-99m BIDA - A potential cholesclntlgraphlc 
agent for icteric patients. Int. Symposium on Medical Radionuclide 
Imaging. SM-247/152. 

3. Kllngansmlth, W.C., et al.: Clinical comparison of Tc-99m parabutyl-
IDA and Tc-99m dlethyl-IDA for imaginR of the hepatobiliary system. 
J. Nucl. Med. 21,6:19, 1980. 

SOREQ NUCLEAR RESEARCH CENTER 

RADIOPHARMACEUTICAL DEPARTMENT 

Yavne - ISRAEL 

RAmoPHAKMACEuicAis Tel. 054-84673 Telex. 341955 Cables: Soreqatom Israel. 
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Tc-BIDA 

Batch: 11-
KIT PRODUCTION SHEET 

BIDA (p-butyl iminodiacetic acid) 
Raw materials Total quantity 
BIDA, Batch: 5.00 g 
SnCl 2, 

BDH, Batch: 0.125 g 
P'.uronic F-16 1.00 g 
PBS buffer oH. 6.95: 

NaCl 8.775 g 
Na 2HP0 4.2H 20 1.3528 g 
Nal^PO^.H 0 0.3312 g 

Fresh dlst. water 
IN HCl 
IN NnOH 

Date: 198.. 

500 kits 
Material/Kit 

10.00 mg 

0.12 mg 
2.00 g 

AI L MANIPULATIONS ARE DONE UNDER NITROGEN BUBBLING UNTIL PLURONIC IS ADDED AND 
THEN UNDER NITHOGEN ATMOSPHERE! 
1 Take 900 ml PBS. Bubble N, for 5 min, Add 5 g BIDA. Stir until complete 

dissolution. For dissolution pH must be raised and kept at 10.5 with 
3N NaOH. pH 
When clear solution is obtained lower pH to 
6 5 with IN HCl. pH 
Filter through 0.22 u Mlllipore filter. 

i Prepare 25 ml 0.1N HCl. Bubble N. for 5 min. Add 125 mg SnCl . Stir till 
complete dissolution. Filter through 0.22 i Milllpore filter? Stir under 
vacuum 15-30 min. 

3 Add 12 ml sol.2 (60 mg SnCl2) to sol.l. Stir well. Check pH. pH 

•J. Add I j; Pluronic to sol.3. Stir till complete dissolution. 
S. Adjust final volume to 1000 ml with N2~saturated PBS. Check pH. pH 

If necessary adjust pH Co 6.2-6.5. pH 
6 Sterile 0.22 u Mlllipore filtration. pH 
7. QUALITY CONTROL BEFORE LYOPHILIZATION: 

Sn+2 determination: Z 
Radiochromatof.raphy - ITLC 

Eluant chloroform/acetone 7/3, Complex Kf » 0 
Eluant acetonitril/water 3/1, Complex Rj - 1 

L.E. = V. 
(attach the radiochromatographies!) 

8. Dispense 2 ml/vial under aseptic conditions und under N2 atmosphere. 
•). [.VOPI11LI7JVTION. 
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Tc-DIPA 

KIT F^R Tc-99m LABELED DIPA 

Tc-99m DIPA - dilsopropylphenylcaibamoylmethyl Iminodiacetic acid -
also abbreviated In the literature as Tc-99m D1S0FENIN or Tc-99m DIS1DA -
concentrates In liver parenchyma cells even at bilirubin levels as high 
as 10-20 ng/dl. This Is its main advantage over Tc-99m. HIDA. Tc-99m DIPA 
tb excreted from the hepatocytes more rapidly than Tc-99m BIDA, thus 
allowing a better visualization of the biliary tree and gut as an Indica
tion of patency. 

DESCRIPTION 
USE 
PREPARATION 

DOSE 

PRESENTATION 
SHELF-LIFE 

: Sterile - Pyrogen-free - Lyophillzed - One-step kit. 
t Cholesclntlgraphlc agent for Icteric patients. 
: Inject oaeptlcally 4 ml sterile Tc-99m pertechnetate 
Into the vial. Mix gently. For complete labeling, 
a 15-minute incubation at room tempera'ture Is 
recommended. Tagging efficiency is better than 90Z. 

: 5 mCi Tc-99m per examination. Each vial contains 
enough material for 4 examinations. 

: Box of 5 vials. 
: 6 months. 

REFERENCES 
Green, A., Rosenberg, N. and Sheahan, M.: Multlcenter trial of Tc-99m 
Disofenln: a new hepatobiliary agent for imaging jaundiced and non-
jaundiced patients. J. Nucl. Med. 21,6:18, 1980. 
Helsnann, H.S., Badla, J.D., Hall, T , Sugarman, L.A. and Freeman, L.M.: 
Tc-99n-dlIsopropyl iminodiacetic acid (D1SIDA): the best overall 
cholesclntlgraphlc agent for the evaluation of hepatobiliary disorders. 
J. Nucl. Med. 21,6:18, 1980. 
tUlngensmlth, W.C., Frltzberg, A.R., Spitzer, V.M. and Kunl, C.C.: 
Clinical comparison of Tc-99m-dllsopropyl-IDA and Tc-99m diethyl-IDA 
for evaluation of the hepatobiliary 9ystem. J. Nucl. Med. 21,6:18,1980. 

R ADtom*RMACi u riCAis 

SOREQ NUCLEAR RESEARCH CENTER 

RADIOPHARMACEUTICAL DEPARTMENT 

Yavne -ISRAEL 

"•?! Obl-846/3 Telex: 341955 Cables: Soreqatom Israel. 
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Tc-DIPA 

Batch: 12- Date: 198. 
KIT PRODUCTION SHEET 

DIPA (di-.tsopropyl iminodiacetic acid) - 750 kits 

Material/Kit 
10.00 mg 

0.20 mg 
2.00 mg 

ALL THE MANIPULATIONS ARE DONE UNDER NITROGEN BUBBLING UNTIL PLURONIC IS ADDED 
AND THEN UNDER NITROGEN ATMOSPHERE! 
1. Take 1200 ml fresh dist. water. Bubble N, for 5 min. Add 7.5 g DIPA. Stir 

until complete dissolution. For dissolution pH must be raised and kept at 11. 
Check the pH of the clear solution. pH 
When clear solution is obtained lower pH to 6. pH 
Filter through 0.22 u Millipore filter. 

2- Prepare 25 ml IN HCl. Bubble N 2 for 5 min. Add 150 mg SnCl2 Stir until 
complete dissolution. Filter through 0.22 u Millipore filter. Stir under 
vacuum 15-30 min. 

Raw materials Total quantity 
7.50 g 

SnC],, 
0.15 g 

Pluronic F-16 1.50 g 
IN and 3N HCl 
IN and 3N NaOH 
Fresh dist. water 

3- Add sol.2 to sol.l. Stir well for 10 min. pll... 
Adjust pH to 5.5 pH... 

4- Add 1.5 g Pluronic. Stir until complete dissolution. pH... 
5- Adjust final volume to ]500 ml with N„-saturated 

fresh dist. water. 
6. Sterile 0.22 u Millipore filtration. 
7. QUALITY CONTROL BEFORE LYOPHILIZATI0N: 

+2 Sn determination: % 
Radiochromatography - ITLC 

Eluant 85% MeOH, Complex Rf - 1 
Eluant chloroform/acetone 7/3, Complex R f » 0 

L.E. » % 
(attach the radiochromatographies!) 

8. Dispense 2 ml/vial under aseptic conditions and under N_ atmosphere. 
9. LVOPHILIZATION. 
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KIT FOR ]Y-9 Q m LABELED HIDA 

Tc-HIDA 

Tc-99m HIDA - dimethyl iminodiacetic acid - proved to be a suitable imaging 
agent for non-jaundiced patients as well as fpr those with bilirubin levels 
below 6-7 mg/dl.- Cholescintigraphies In such patients show the liver and 
heart chamber one minute after Intravenous Injection of Tc -99m HIDA. About 
15 minutes more are necessary for perfect visualization of the gallbladder 
and about 38 minutes more for the passage o£ the agent into the duodenum 
and Jejunum. In pathological cases in certain instances it is possible 
to demonstrate the passage of the agent into the gut even in patients with 
relatively high - 10 mg/dl - b.i Llcubinemla. In cases of poor liver func
tion where there Is no visualization of the gallblnddpr in the first hour, 
the haptobiliary tract Is checked again after about 24 h in order to 
establish the presence or abseme of the agent In the gut. A relatively 
high concentration of the complex in the kidnevs must be considered when 
Interpreting such examinations 

DESCRIPTION 
USE 

PREPARATION 

DOSE 

PRESENTATION 
SHELF-LIFE 

: Fterile - Pyrogen-free - l.yophllized - One-step kit. 
: Cholescintij'.i .iphic agent fur non-]aundiced patients or 
patients with .i bilirubin level below 6-7 mg/dl 

: Inject aseprlc.illy 4 ml sterile Tc-99m pertechnetate 
solution into the vial, Mix gently. For complete 
labeling, a J 5-mlnute incubation ;;c room temperature 
is recommended. Tagging efficiency is better than 95%. 
Use the complex -jiiliin 4 hours. 

: 5 mCi ' c-99m per ex i:nlnatton. Fntih vial contains enough 
material for 4 px<n:'lnnt ions. 

: Box of 5 vials. 
: 6 months. 

REFERENCES 
1. l.oberg, N , et .il.: Development of a new ra'iiopharmaceucical based on 

N-substlteled iminodiacetic acid. J. NucJ . Med. 17:613, 1976. 
?. l/lston, P.I/., et al • : An evaluation ol Tt ^ m labeled hepatobiliary 

agents. J. Nncl. Med. 18:405, 19.'/. 

£5oreq 
RADIOPHARMACEUTICALS 

SOREQ NUCLEAR RESEARCH CENTER 

RADIOPHARMACEUTICAL DEPARTMENT 

Yavne - ISRAEL 

Te> 054-84673 Tele*. 341955 Cables. Soreqatom Israel. 
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Tc-HIDA 

Batch: 05- Date: 198. 
KIT PRODUCTION SHEET 

HIDA (di-methyl iminodiacetic acid) - 500 kits 

Raw materials Total quantity Material/Kit 
HIDA, Batch: 5.00 g 10.00 mg 
SnCl2» 

BDH, Batch: 0.625 g 1.00 mg 
Pluronic F-16 1.00 g 2.00 mg 
IN and 3N NaOH 
Cone. HCl 
IN and 3N HCl 
Fresh dist. water 

ALL THE MANIPULATIONS ARE DONE UNDER NITROGEN BUBBLING UNTIL PLURONIC IS ADDED 
AND THEN UNDER NITROGEN ATMOSPHERE! 
1. Take 800 ml fresh dist. water. Bubble N 2 for 5 min. Add 5.0 g HIDA. Stir 

until complete dissolution. For dissolution pH must be kept at 6-7: add 
3N NaOH dropwise. When clear solution is obtained check pH. pH 
Filter through 0.22 u Millipore filter. 

2. Prepare 25 ml 2N HCl (5 ml cone. HCl + fresh dist. water to 25 ml). Bubble 
N 2 for 5 min. Add 625 mg SnCl 2. Stir until complete dissolution. Filter 
through 0.22 u Millipore filter. Stir under vacuum 15-30 min. 

3. Add 20 ml sol.2 (500 mg SnCl,) to sol• 1. Stir well. Check pH (̂ 2) 
PH 

Adjust pH with 3N NaOH to 3.5-4.0. Stir well for 10 min. pH 
Adjust pH to 6. Stir well for 10 min. pH 

4. Add 1 g Pluronic. Stir until complete dissolution. 
5. Adjust final volume to 1000 ml with N2-saturated fresh dist. water. 

Check final pH and if necessary adjust to 6.0. pH 
6. Sterile 0.22 u Millipore filtration. 
7. QUALITY CONTROL BEFORE LYOPHILIZATION: 

+2 Sn determination: % 
Radiochromatography - ITLC 

Eluant 85% MeOH', Complex Rf = 1 
Eluant MEK, Complex R f - 0 

L.E. = % 
(attach the radiochromatographies ) 

8. Dispense 2 ml/vial under aseptic conditions and under N- atmosphere. 
9. LYOPHILIZATION. 
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Tc-HIDA, Tc-BIDA and Tc-DIPA 
QUALITY CONTROL OF THE LABELED KIT 

The kit is labeled with 4 ml """TCO" (0.03-0.05 mCi/mi). 
A. Labeling efficiency is checked 15 min and 4 h after labeling by 

1TLC radiochromatography. 
Eltiant Complex Rf 

HHJA 85% MeOa 
MEK 

1 
0 

BIDA Acetonitril/war.er 3/1 
Chloroform/acetone 7/3 

1 
0 

DIPA 85% MeOH 
Chloroform/acetone 7/3 

1 
0 

Expected labeling efficiency: higher than 90%. 
B- In vivo checking. Four mice fasting for 16 hours are injected i.v. 

with 0.1 ml of the labeled compound during the first hour after the 
labeling and a fifth mouse is injected 4 h later. 
Samples collected and counted: 

Blood* 
Spleen 
Kidneys 
Stomach 
Gut* 
Liver* 
Gallbladder 1GB)* 
Lungs 
Carcass 

These samples are also weighed and % activity/g-organ calculated; 
from these values contrast ratios GB/blood, GB/liver and GB/gut are 
obtained. 

The main difference between the 3 agents is the speed with which they pass 
from the blood to the liver, through the gallbladder and then to the gut. 
Therefore the examination times are different: 

H1DA 2 min; 5 min; 10 min; 20 min 
BIDA 5 m m ; 20 min; 40 min; 90 min 
DIPA 5 min; 30 min; 60 min; 90 min 

Since the dynamic imaging is simulated on several animals, variability 
of the results is natural. This explains the wide range of acceptable 
results for animal studies: 

HLDA - 20 min; blood IX; liver 2-5%; gut 70-80%; GB in at least one of the 
mice a value higher than 4% (4-10%). 

BIDA - 90 min: blood 1-3%; liver 2-5%; gut 60-70%; GB in at least 
one of the mice a value of 3-6%. 

DIPA - 90 min; blood 1-3%; liver 2-5%; gut 70-80%, GB in at least 
one of the mice a value of 5-10%. 

Characteristic results for Tc-i.IDA are given on Tc-HIDA Data Sheets 1-4 and Fig.6. 
This variability is even more evident in the case of gallbladder uptake, 
where we are satisfied if we obtain one value of high uptake. 
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Date: 21 . / .1/. iggl 
Uv: Tc-HIDA DATA SHEET 1 

BIOLOGICAL DISTRIBUTION SHEET 
Kit...WW sol/lyo-product: Batch ...05W0... Exp. Date 
Labeling ...4.-ml """TCO, 172/3 daily elutlon of 500, m C 1 Generator date A : 1 . ; 1 . 9 . 8 1 

Tc-99m activity of the elution .0,6?..mCi/ml. 
Room temperature incubation ,i5.minutes/hours 
Injected into mous^/rat - wgt ??:?,g, injected quant. 0.J..ml/animal 
Toxicity and/or adverse reaction signs ,W 
Distribution checked ?. minutes/hours after l.v. injection 

.H.L). 

Organ 

Blood 

Spleen 

Kidneys 

Stomach 

Cut 

Liver 
Gallbladder (GB) 

sample 
Weight (gj 

0.606 

2.219 

1.516 

0.012 

extrapol. 
1.864 

CountK 
sample 
498 

R.D./ 
.•xtrapol.j organ ' s',-orga» 
1532 13.48 : 7.23 

46 

1392 
148 

2512 

0.4 

12.25, 

1.3 

22.1 9.95 

6074 53.44! 35.35 

52 0.46j 38.12 
1 

Lungs | 197 1.731 

Heart 

Thyroid 

Bones f,-

Muscles 45-
__.-l 

Blad'ler & urine 

Care iS8 
™f I 4478 

TOTAL COUNTS 11366 

RATION: Bones/Blood 
CB/Blood ... 

!'>onoK/MuKcles 
.?.-?7...CH/Cut .?:?? CB/Livcr .}:9?. 
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Tc-HIDA DATA SHEET 2 
Hat. i 

Llv: 

.U/.U1981. 

BIOLOGICAL DISTRIBUTION PIlKtT 
Kit WLPA Bol/lvo-produet: Batch .. P5J-PP lixp. Unto 
Labeling .. A .ml "TCO, 1/2/3 dally elution uf 5PP.,„ci Generator date 6,1,81. 
Tc-99m activity of the elution .. P.-6?.mCl/ml. 
Room temperature incubation .-^.minutes/hours 
Injected into mouse/rat - wgt 2&.J.g, injected quant ml/animal «• . ...II.D. 
Toxicity and/or adverse reaction signs 
Distribution checked ....A. minutes/hours aftci i.v. i-;}onion 

Organ Weight (g) Counts 1 
! .-. R 

; organ 
<•>./ 

H-organ 

1.11 

Organ sample 1 extrapol. sample ',:. Irxtrapol. 

1 
! .-. R 

; organ 
<•>./ 

H-organ 

1.11 BLood 0.746 8- 2.296 279 «=M 859 1 
j 2.54 

<•>./ 

H-organ 

1.11 

Spleen ' 24 1 0.07 

Kidneys 1 404 j . .»! 
Stomach 539 

1 
! 1.59 
1 

Cut 3.696 18084 
I 

! 53.49 ! 14.41 

Liver 2.351 6575 19.44 i 8.27 

Gallbladder (GB) 0.0080 830 2.46 307 

Lungs ' 87 0.26 j 

Heart 1 
Thyroid 

i 
Bones 6- (>=-
Muscles 45- 1 45= 

Bladder & urine 1 
I 

Carcsss 1 6983 j 

TO TAL COU NTS 33805 

RATIOS: Bones/Blood t> Mii's/Muscles 
CB/Blom! .Ml CP/Cut ..?!:?? GH/I.Ivcr ?7i?. 
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Hat.-: ?}.,'.U 19af 
Tc-HIDA DATA SHEET 3 |u.. 

BIOLOGICAL DISTRIHuTlON SHUT 
Kit..... H rM sol/lyo-product: Batch . P53-3-P i;Xp. D.itc 
Labeling .. A .'ml 9 9 m T c O , 1/2/3 daily elution of. 50O.im;i Generator date .6,1,81 
Tc-99m activity of the elution . P.\6.9. .mCi/ml. 
Room temperature Incubation } • ? . . . .minutes/hours 
Injected into mouse/rat - wgt 7-$.-7-.%, injected quant ml/anim;i] * . ...H.u. 
Toxicity and/or adverse reaction signs 
Distribution checked .... J-fl. minutes/hours after i.v. injection 

Organ Weight (g) Counts Z 
organ 

*.»./ 
f>-organ Organ sample X extrapol. sample X oxtrapol. 

Z 
organ 

*.»./ 
f>-organ 

Blood 0.549 8- 1.936 163 8= 575 2.16 j 1.12 
Spleen -
Kidneys j 478 1.79 
Stomach 69 0.26 

Gut 2.134 l j 18389 69.2 18.37 

Liver 1.506 i 3447 12.97 8.61 
Gallbladder (GB) 0.0081 | 1248 4.69 579 

Lungs 70 0.26 

Heart 

Thyroid 1 1 | 
Bones 6- 6=1 
Muscles 45- 45= 

Bladder & urine 

Carcass 2708 1 
1 

TO TAL COU NTS 26572 

RA"IDS: Bones/Blood Hones/Muscles 
CB/Blood A1.7 GB/Cut . p.1.-.5.2 CH/I.iver . 6.7.'?.5. 
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Tc-HIDA DATA SHEET 4 
Hate: .2.1. / .1/ 198.1 

By: 
BIOLOGICAL DISTRIBUTION SHliLT 

Kit ^ D 4 sol/lvo-product: Batch-..0.5.1.1.0.... l.x\<. Date 
Labeling . ..^.ml 9 9 mTcO, _l/2/3 dally elution ol" .SQQniC, Generator date .6...1...81. 
Tc-99m activity of the elution mf.i/ral. 
Room temperature incubation , •. .mimiteM/lnnirs 
Injected into mouse/rat - wgt ...°.g, injected quant nil/animal = ....H.D. 
Toxicity and/or adverse reaction signs 
Distribution chect on Distribution chect on 

Organ Weight (g) Count Z 
orj;an 

1.1)./ 
g-organ Organ sample 7. extrapol. sample 7 extrapol . 

Z 
orj;an 

1.1)./ 
g-organ 

Blood 0.673 8- 2.072 147 8= 453 1.49 0.72 

Spleen 20 j 0.07 

Kidneys 394 1.29 

Stomach 121 ' 0.39 
| Cut 1.616 23482 77.36 47.87 

Liver 1.513 1125 3.71 2.45 

Gallbladder (CB) 0.051 986 3.25 637 

Lungs 44 0.15 

Heart 

Thyroid ! ; ; 
Bones 6- 6= 

Muscles 45- 45= 1 

Bladder (• urine 

Carcass 4035 1 
TO TAL COU NTS 30354 

RATIDS: Bones/Blood 
CB/Blood ... 

Bones/Muscles 
88.5 C.B. Gut 1.33 CB/I.lver 26 
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Time (min) 

Fig. 5 
Hepatobiliary clearance of Tc-HIDA in mice 
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Tc-GH 

KIT FOR Tc-99m LABELED GLOCOHEPTONATE 

Tc-99m calcium glucoheptonate has been shown to concentrate in the kidneys 
by both glomerular filtration and tubular secretion. Kinetic studies have 
shown that while some of the activity is cleared rapidly through the urine, 
the remainder is retained in the renal cortex, This radiopharmaceutical 
demonstrates both the renal parenchyma and the collecting system. As the 
activity of the surrounding tissues falls, the cortical retention of the 
pharmaceutical permits excellent visualization of the parenchyma in 
delayed images. Tc-99m glucoheptonate has been shown to localize also in 
areas of Intracranial pathology characterized by disturbances In the blood 
hrain barrier. 

DESCRIPTION 
USES 

PREPARATION 

DOSE 

TIME FOR IMAGING 
PRESENTATION 
SHELF-LIFE 

Sterile - Pyrogen-free - Lyophilized - One-step kit. 
Renal perfusion imaging. 
Localization and evaluation of kidney disease. 
Brain imaging. 
Inject aseptically 4 ml Tc-99m pertechnetaCe solution 
into the vial. Mix gently. For complete labeling 
a 15-minute incubation at room temperature is 
recommended. Tagging efficiency is better than 95Z. 
Use thia preparation within 4 hours. 
10-15 raCi Tc-99m per examination. One kit provides 
enough material for 4 examinations. 
More than 2 hours after intravenous injection. 
Box of S vials. 
6 months. 

INFERENCES 
1. Arnold, R.W., Subramanian, G., et al.. : Comparison of Tc-99m complexes 

for renal imaging. J. Nucl. Med, U),5:357, 1975. 
2. Freeman, L.M. and Johnson, P.M., editors: Clinical Scintillation 

Imaging, pp.325-'05. 
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Batch: 04- Date: 198. 
KIT PRODUCTION SHEET 

Ca-G-H (Ca glucoheptonate) - 750 kits (1 lyophilization cycle) 

Raw materials Total quantity Material/Kit 
Ca-glucoheptonate , 

(Glucoheptonic acid Ca salt) 
Sigma, Batch: 150.00 g 200.00 mg 

SnCl 2 , • 
BDH, Batch: 0.25 g 0.10 mg 

Lactose , 
Baker Chemical, Batch: 37.50 g 50.00 mg 

Pluronic F-16 1.50 g 2.00 mg 
IN and 3N HCl 
IN and 3N NaOH 
Fresh dist. water 

ALL MANIPULATIONS ARE DONE UNDER NITROGEN BUBBLING UNTIL PLURONIC IS ADDED 
AND THEN UNDER NITROGEN ATMOSPHERE! 
1. Take 600 ml fresh dist. water. Bubble N2 for 5 min. Add 37.5 g lactose. 

Stir until complete dissolution. Filter through 0.22 u Millipore filter. 
Add 1.5 g Pluronic. Stir until complete dissolution. Store, closed with 
-nrnffIn, under N2 stmosphere. 

2. Take 700 ml fresh dist. water. Bubble N 2 for 5 min. Add 150 g Ca-gluco
heptonate. Stir until complete dissolution. Filter through 0.22 u Millipore 
filter. If necessary filter twice! 

3. Prepare 50 ml IN HCl. Bubble N 2 for 5 min. Add 250 mg SnCl 2. Stir until 
complete dissolution. Filter through 0.22 p Millipore filter. Stir under 
vacuum 15-30 min. 

4. Add 15 ml sol.3 (75 mg SnCl2) to sol.2 through the Millipore filter. Stir 
well about 10-15 min. 

5. Remove the filter holder, bubble N 2. Check pH pH 
Adjust pH to 7.0 pH 

6. Add sol.l to sol.4 through the filter. Stir for about 5 min. 
Check pH. Adjust if necessary to 7.0 pH 

7. Adjust final volume to 1500 ml with N2-saturated fresh dist. 
water. Check pH. Adjust if necessary to 7.0 pH 

8. Sterile 0.22 u Millipore filtration. 
9. QUALITY CONTROL BEFORE LYOPHILIZATION: +2 Sn determination: % 

Radiochromatography - Whatman 1 
Eluant saline, Complex Rf - 1 

L.E. - % 
(attach the chromatography!) 

10. Dispense 2 ml/vial under aseptic conditions and under N 2 atmosphere. 
11. LYOPHILIZATION. 
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QUALITY CONTROL OF THE LABELED KIT 
The kit is labeled with 4 ml 9 9 mTcO~ (0.03-0.05 mCi/ml) and is checked by radio
chromatography 15 min, 1 h, 2 h and 4 h after labeling and in vivo 15 min and 4 h 
after labeling. 

A. Labeling efficiency: 
Radiochromatography - Whatman 1 

Eluant normal saline, Complex Rf = 1 
L.E. must be higher than 90% 
When the kit approaches the end of its shelf-life the chromatography results 
start to tail, first in the 4 h chromatography and then in the previous ones, 
indicating a decrease in the stability of the label. 
Characteristic starting chromatography: 

15 m m 1 h 2 h 4 
1. 70 227 220 170 
2. 38 150 130 124 
3. 50 178 150 160 
4. 60 185 170 180 
5. 70 240 170 190 
6. 58 450 170 190 
7. 66 2 ,276 170 200 
8. 47 6. ,980 830 220 
9. 185 31 ,300 14 ,680 1 ,760 
10. 25,600 29, ,200 28 ,550 32 ,900 
Chromatography after 4-5 months: 

% % 7. X 

1. 54) 64o) 593] 685} 
2. 4?> 0.71 287/ 1.44 363 > 2.5 435f 4.4 
3. 72j 309J 38 7 J 668J 
h. 112 441 556 613 
5. 94 503 555 538 
6. 93 966 514 571 
7. 223 2,466 694 988 
8. 1,432] 18,410) 3,497] 6,470] 
9- 4,930> 99.13 26,870l 93.48 12,998) 93.14 13,834> 88.95 

10. 17,1961 35,056| 33,2471 15,903 | 

ln vivo checking 
Characteristic biodlstribution in % RD in RATS 2 h after i.v. administration: 

Blood 3.2 
Spleen 0.3 
KIDNEYS 75.7 
Liver 3.9 
Lung 0.3 
CI 11.6 
Stomach 0.4 
Carcass 4.6 
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KIT FOK Vc 99m LABELED DTPA 

Tc-99ra DTPA - diethyJene'.rlamniL'|)entaaiu.'t ic ;«id tin chelate - la rapidly 
distributed throughout the ext im uLlular fluid space from which it Is 
promptly cleared by glomerular filtration. The expected binding of this 
complex by the renal parenchyma is minimal Although the agent gives 
useful Information on the glomerular flltiation rate (GFR), the variable 
percentage which Is protein-bound offers a measured GFR lower than that 
determined by lnulln clearance. Tc-99m DTPA tends to accumulate in Intra
cranial lesions with excessive neo-vascularity or altered blood-brain barrier. 
Uecauue of itR excretion by glomerular filtration, the image of the kidneye 
obtained In the first few minutes after intravenous Injection represents 
the vascular pool within the kidney. Subsequent Images of the kidneys 
represent radioactivity which Is in the urine of both the collecting 
system and the renal pelvis. 

DESCRIPTION 
'JSES 

PRLPARATLON 

DOSE 

I'KKSI.NTATION 

SHELF-LIKE 

REFERENCE 

Sterile - Pyrogen-free - Lyophillzed - One-step kit. 
Imaging agent for kidneys. 
Assessment of renal perfusion 
Estimation of glomerular filtration rate. 
Brain Imaging. 
Inject aseptically 4 ml sterile Tc-99ui pertechnetate 
solut. >n into the vial. Mix gently For complete 
labeling, a 15-minute incubation at room temperature 
is recommended. 
lagging efficiency is better than 90X. 
Each vial contains enough material for 4 examinations. 
Tc-99m activity per examination: 2 mCl for kidney 
dynamic study, 1 mCl for GFR determination, 4-6 mCl 
loi clsterniigiapliy and 10 mCl for brain scan. 
Bi>x ul •> vi.-I Is. 
'i moiuhs 

1. Freeman, L.fl. ami J<ilinm>n, P H . , '.'dttors: Clinical Sclntllatlon Imaging. 
ovv: OT'PA In mdi'x. 
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Batch: 02- Date: 198.. 
KIT PRODUCTION SHEET 

DTPA (diethylenetrlaminepentaacetic acid) - 2250 kits (3 lyophilization cycles) 
Raw materials Total quantity Material/Kit 
A. For preparation of 10% CaNa 3 DTPA sol. 

Cone. HCl 3.8 ml 
CaC0 3 2.25 g 
NaOK 2.70 g 
DTPA powder 8.85 g 

B. For preparation of the kit 
10% CaNa 3 DTPA 3 x 37.5 ml 5.00 mg 
SnCl 2 , 

BDH, Batch 3 x 187.5 mg 0.25 mg 
IN HCl and NaOH 
Fresh dist. water 

A. Preparation of 10% CaNa ? DTPA solution 
1. Place in a beaker with stirring bar 3.8 ml cone. HCl. Dilute to 25 ml with 

fresh dist. water. Mix well. Add 2.25 g CaC0 3. Stir well until the 
solution is clear. If necessary add a few drops of HCl until no more CO2 
bubbles are seen. 

2. Dissolve 2.7 g NaOH in 15 ml fresh dist. water and add to sol.l. 
3. Add 8.85 g DTPA powder. Mix well. 
4. Bring volume to 112.5 ml. This 10% CaNa3DTPA solution can be stored in the 

refrigerator and can be used within one week for the preparation of 
3 x 750 kits. 

B. DTPA - Kit preparation 
ALL MANIPULATIONS ARE DONE UNDER N q BUBBLING! 

Lyophilization 
A B C 

Date: 
1. Take 1000 ml fresh dist. water. Bubble N 2 for 

5 min. Add 37.5 ml 10% DTPA sol. Mix well. 
2. Prepare 40 ml IN HCl. Bubble N2 for 5 min. 

Add 187.5 mg SnCl 2. Stir until complete 
dissolution. Filter through 0.22 u Millipore 
filter. 
Stir under vacuum 15-30 min. ... 

3. Add sol.2 to sol.l. Stir well. Check pH. pH. 
Adjust pll to 4. pH 

4. Adjust volume to 1500 ml with fresh dist. 
water previously saturated with N.. ... 
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Lyophilization 
A B C 

5. Sterile 0.22 y Millipore filtration. 
6. QUALITY CONTROL BEFORE LYOPHILIZATION: 

o +2 . . . 
Sn determination: / 
Radiochromatography - Whatman 1 

Eluant saline, Complex Rf = 1 
(attach the radiochromatographies!) 

7. Dispense 2 ml/vial under aseptic conditions 
and under N2 atmosphere. 

3- LYOPHILIZATION. 
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QUALITY CONTROL OF LABELED KIT 
99m — The kit is labeled with 4 ml TcO, (0.1-0.2 mCi/ml) and is checked 15 min, 1 h, 

2 h and 4 h after reconstitution. 

A. Labeling efficiency: 
Radiochromatography: 
- Whatman 1 

Eluant normal saline, Complex R, = 1 
L.E. must be higher than 90%. 

When the kit approaches the end of its shelf-life the chromatography results 
start to tail, first in the 4 h chromatography and then in the previous ones, 
indicating a decrease in the stability of the label. 
Characteristic radiochromatography results arc given in Tc-DTPA Data Sheet 1. 

B. In vivo checking: 
15 min after labeling 4 mice are injected with about the same amount (0.1 ml) of 
radiopharmaceutical. Whole body counting is performed immediately to obtain 
T values, i.e. the injected dose. 
Between the measurements each mouse is kept in the same separate cage with 
drinking water available. Each time the mouse is measured it is placed in the 
same container. The mice are checked at T , 1 h, 2 h and 4 h after injection. 
After counting the mouse in Che container, which contains a Whatman filter for 
eventual urine disposal, the container itself is counted separately. Thus the 
actual activity cleared through urine can be deducted from the whole body counts. 
Each mouse is counted 4 times for every point. After subtraction of the counts 
found in the container, the mean is corrected for decay and expressed as % of 
the injected dose (T ). From the 4 values obtained for each point, a mean is 
calculated. Characteristic results are given in Data Sheet 2. If a mouse 
retains about 100% ID after 4 hours it is sacrificed and dissected carefully. 
The bladder and/or the collected urine are counted and the results are expressed 
as % ID. Slower urinary clearance is an indication of the deterioration of the 
preparation. In vivo results are generally in good agreement with the radio
chromatography. 
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Date :.X?./.?../*?.. 
Tc-DTPA Data sheet 1 

CHECK SHEET 

Product parameter: ..- P.TP* sol./lyo-kit Prod./Exp. Date: 

Reconstituted with £. .ml. 9 9 m T c o : 1/2/3 daily elution from mCi Generator 

Tc-99m activity: 99... yCi/ml; Diluted with saline to uGi/ ml. 

Incubation at room temperature AA. uinutes. 

Whatman 1 paper 

CHROMATOGRAPHY 

Saline Saline Time after reconstitution 

IS min. 1 h 2 h 4 hours 

1. 3537 330 350 230 
2. 520 280 219 40 
3. 512 200 198 80 
4. 385 170 248 80 
S. 346 150 234 110 
6. 326 120 179 145 
7. 259 159 232 140 
8. 359 180 338 165 
9 235 1236 1266 250 
10. 25000 28300 52927 20050 



Tc-DTFA Data Sheet 2 
Characteristic urinary clearance of 99m tc-DTPA in mice 

Time: T 
"o 

* 
0.891 

2 h ** 0.794 
3 h ,., 
0.708"" 

4 h ** 0.631** 
Counts: Meas. 1 Meas. Calc. j Meas. Calc. Meas. Calc. Meas. Calc. 

Mouse No.1 j 
1 
1 

20819 1280 
-48 
1232 

1382 

6.6% 

1037 
-66 
971 

1223 

5,9% 

932 
-60 
872 

1231 

5.9% 

1012 
-58 
954 

1512 
7.2% 

Mouse No.2 32780 1895 
-54 
1831 

2067 

6.3% 

990 
• -72 
918 

1155 

3.5% 
903 
-57 
846 

1195 

3.6% 

820 
-76 
744 

1180 

3.6% 
Mouse No.3 37447 35184 

-47 
35137 

39435 

100% 

1407 
-60 

'1347 

1697 

4.5% 
935 
-46 
889 

1256 

3.35% 
860 
-59 
801 

1270 

3.39% 
Mouse No.4 25499 2055 

-180 
1875 

21052 
8.26% 

1772 
-173 
1599 

2013 

7.9% 
81* 
-160 
659 

931 
3.65% 

761 
-158 
603 

955 
3.7% 

Mean values of 
body retention: 30.3% 5.45% 4.12% 4.48% 

For example: Whole body + container = 1280 
Container 
Whole body 
Whole body counts 
corrected by decay 
factor 0.891 

Corrected whole body 
counts expressed 
as % T„ 

48 
1232. 

1382 

.6% 
Decay factor 
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Tc-CaNP 

KIT FOR Tc-99m LABELED Ca-Na-PHYTATE 

Colloidal particles of Tc-99m Sn phytate are formed In vitro by the addition 
of Ionic calcium. This labeled colloid provides images of the liver and 
spleen of diagnostic quality comparable to those obtained with Tc-99m sulfur 
colloid. 

DESCRIPTION 

USE 
PREPARATION 

DOSE 

TIME FOR IMAGING 
PRESEHTATION 
SHELf-LIFE 

Sterile - Pyrogen-free. Kit contains one vial or 
lyophlllzed material and one syringe. 
Liver and spleen Imaging. 
Inject aseptically 4 ml sterile Tc-99m pertechnetate 
into the vial. Shake well. Add the contents of the 
syringe. Mix well. For complete labeling a 15-minute 
Incubation at room temperature is reepmmended. Tagging 
efficiency is better than 95!?. 
5-8 mCi Tc-99m per examination. One kit provides enough 
material for 4 examinations. 
30 minutes after intravenous administration. 
Box containing 5 kits. 
6 months. 

REFERENCES 
1. Subramanian, G., et al.: Tc-99m-8tannous phytate: A new in vivo colloid 

for imaging tht reticulo-endothelial system. 'J. Nucl. Med. 14:459, 
1973. 

2. llavis, M.A., et al. : Int. J. Appl. Radiat. Isot. 28:123, 1977. 
3. Arzotimanian, A., et al.: J. Nucl. Med. 18:118, 1977. 

>oreq 
RADIOPHARMACEUTICALS 

SOREQ NUCLEAR RESEARCH CENTER 

RADIOPHARMACEUTICAL DEPARTMENT 

Yavi i - ISRAEL 

Tel: >54-846.3 Telex: 3419! <•> Cables: Soreqatom Israel 



- 68 -
Tc-CaNP 

Batch: 01- Date: 198. 
KIT PRODUCTION SHEET 

Ca-Na phytate - 2250 kits (3 lyophilization cycles) + 2250 syringes 
Raw materials Total quantity Material/Kit 
A. For kit preparation 

Phytic acid - sodium salt, 
Sigma, Batch: 22.5 g 10 mg 

StiClj, 
Sigma, Batch: 2.25 g 1 mg 

B. For syringe solution preparation 
CaCl2.2H 0, 

Analar, Batch: 2.5 g 1 ml 0.11JS sol/syringe 
Cone., IN and 3N HC1 
IN and 3N NaOH 
Fresh dist. water 

ALL THE MANIPULATIONS ARE DONE UNDER CONTINUAL NITROGEN BUBBLING! 
A. Kit. 

1. Take 1500 ml fresh dist. water. Bubble N2 5 min. Add 22.5 g NaPhytate. 
Stir until complete dissolution. Check pH. pH 
Filter through 0.22 p Millipore filter. 

2. Prepare 25 ml 3D HC1 (6.25 ml cone. HC1 + 18.75 ml dist. water). Bubble 
N2 for 5 min. Add 2.25 g SnCl2- Stir well until complete dissolution. 
Filter through 0.22 p Millipore filter. Stir under vacuum 15-30 min. 

3. Add sol.2 to sol.l dropwise. Am opalescent-milky solution is obtained. 
PH 

Adjust pH with 3N NaOH to pH 7-7.5 to obtain 
clear solution. pH 

4. Adjust volume with N,-saturated fresh dist. water 
to 2250 ml. pH 

5. Sterile 0.22 p Millipore filtration. 
6. QUALITY CONTROL BEFORE LYOPHILIZATION: 

+2 Sn determination: % 
Radiochromatography: Whatman 1 paper, 85% MeOH 

Complex R, = 0 
(attach the radiochromatographies) 

7. Dispense under aseptic conditions 1 ml/vlal,under nitrogen atmosphere. 
8. Lyophilization: Trays 1-3 (250 vials/tray) immediately after dispensing: Lyo A 

Trays 4-9 kept in deep-freeze until lyophilization during the 
next 2 days (3 trays/cycle). 

Lyophilization date: Lyo B: 
Lyo C: 
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B. Syringe 
1. Prepare 2250 ml 0.11% CaCl,. Take 2200 ml fresh dist. water. Bubble N„ 

into the dist. wate 5 min. Add 2.5 g CaCl 2.H 20. Stir until complete 
dissolution. Filter under continual N 2 bubbling, through 0.22 u Millipore 
filter. 
Store the solution under No atmosphere in 5 500 ml sterile perfusion vials 
sealed with rubber stoppers. 

T S Sterility checking: Vial 1 
Vial 2 
Vial 3 
Vial 4 
Vial 5 

4. Dispense the sterile solution into 2.5 ml syringes - 1 ml/syringe. 

2. 

3. 
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QUALITY CONTROL OF THE LABELED KIT 

The kit is labeled with 4 ml mTcO~ (0.03-0.05 mCi/ml) and thereafter the contents 
of the syringe are added. 
The kit is checked 15 min and 4 h after laoeling. 
A. Labeling efficiency: 

Radiochromatography: 
- Whatman 1 

Eluant 85% MeOH, Complex R_ = 0 
L.E. must be at least 95%. 

B. In vivo checking: 
Characteristic biodistr bution in 7. RD in mice 15 min after i.v. administra

tion: 
LIVER 92.32 
SPLEEN 3.36 
Blood 0.98 
Kidneys 0.55 
Stomach 0.62 
Gut 0.28 
Carcass 1.65 

Target: liver + spleen. Expected values: more than 90% RD uptake (liver around 
90%, spleen 1-3%). 
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Tc-MAA 

KIT FOR Tc-99m LABELED MAA 

Tc-99m MAA - macroaggregated albumin - is trapped in over 852 of the 
arterioles and capillaries of the lung within a few minutes after intra
venous Injection. Organ selectivity is a direct result of particle size. 
Above 10 mlcions the aggregates become lodged in the lung capillaries by 
» purely mechanical proceau. The distribution of the particles in the 
lungs Is a function of regional pulmonary blood flow. 

: Sterile - Pyrogen-free - Lyophilized - One-step kit. 
: Lung Imaging agent to be used as an adjunct in the 
evaluation of pulmonary perfusion. 

: Inject aseptlcally 4 ml sterile Tc-99m pertechnetate 
into the vial. Mix gently. For complete labeling 
a 15-minute incubation at room temperature is 
recommended. Tagging efficiency is greater than 95%. 
Use this preparation within 4 hours. 

: Tc-99m activity per examination: 1 to 5 mCi In 0.5 to 
1 ml. Each vial contains about 2x10 particles, which 
provides enough material for 4 examination. 

: Box of 5 vials. 
: 6 months. 

1. Subramanian, G., Rhodes. B., Cooper, G.F. and Sodd, V.G., editors: 
Radiopharmaceuticals, 1975, pp. 215-317. 

SOREQ NUCLEAR RESEARCH CENTER 

RADIOPHARMACEUTICAL DEPARTMENT 

Yavne - ISRAEL 

Tel: 054-84673 Telex: 341955 Cables: Soreqatom Israel. 

DESCRIPTION 
USE 

PREPARATION 

DOSE 

PRESENTATION 

SHELF-LIFE 

REFERENCE 

^Doreq 
RADKJPHARMACEUTICAI.S 
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Batch: 06- A and B Date: 198. 
KIT PRODUCTION SHEET 

Tc-MAA (macroaggregated serum albumin) - 1500 kits (2 lyophylization cycles) 
Raw materials Total quantity Material/Kit 
Na acetate (CH.COONa .3H 20), 

AnalaR, Batch: .. 33.00 g -, 
SnCl 2, 

0.10 g * 1-2x10 macroaggregates 
25% HSA, 

0.10 g * 1-2x10 macroaggregates 

8 ml = 2 g 
25X HSA, 

8 ml = 2 g 

Magen David Adorn, 10 mg 
NaCl, 

10 mg 
Pluronic F-16 3.00 g 2 mg 
Cone. HC1 2.3 ml 
Fresh dist. water 

ALL MANIPULATIONS ARE DONE UNDER CONTINUAL NITROGEN BUBBLING UNTIL HSA AND 
PLURONIC ARE ADDED AND THEN UNDER NITROGEN ATMOSPHERE! 
1. Take 800 ml fresh dist. water. Bubble Nj for 5 min. Add 33.0 g Na acetate. 

Stir until complete dissolution. Filter through 0.22 u Millipore filter. 
Second filtration through sterile 0.22 u Millipore filter into sterile 
Ehrlenmeyer containing a stirring bar. 

2. Inside the laminar flow bench, using aseptic manipulation techniques, add 
8 ml 25% HSA - Cutter. Stir under vacuum. 

3. Prepare HC1 solution: dilute 2.3 ml cone. HC1 to 100 ml with fresh dist. 
water. Bubble N2 for 5 min. Add 100 mg SnC^. Stir until complete dissolu
tion. Filter through 0.22 u Millipore filter. Stir under vacuum 15-30 min. 

4. Add sol.3 to sol.2 through the sterile Millipore filter. Stir under vacuum 
15 min. 
Aseptically take a sample of several ml for pH determination. pH 
pH must be 5.5, if not adjust to this value by using aseptic techniques! 
Aseptically adjust volume to 1000 ml with fresh distilled water previously 
saturated with tf2. 
Inside the laminar flow bench, aseptically decant the solution in two equal 
parts into two sterile 500 ml "processing vials" - Vial. 1 and Vial 2 - each 
having a stirrer bar. Close each vial with a rubber stopper. Insert two 
injection needles through each stopper, one to keep the preparation under N, 
and the other for venting. 
Immerse each processing vial in a separate water bath at room temperature. 
Heat the water bath on heater-stirrer plates and stir the preparations as 
quickly and steadily as possible. Start heating the second vial 15-20 min 

./.. 
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after the first- Heat until the temperature of the bath reaches 80 C. 
Vial 1 Vial 2 

Heating started at: 
Initial temperature: 
Temperature evolution: 

80°C reached at: 
Maintain the bath temperature at 80 C for 10-12 min. 

9. Aseptically pass the contents of Vial 1 through a 75 p mesh, collecting the 
filtrate in a sterile vial. Rinse the mesh with enough sterile saline solution 
to collect as much of the macroaggregates as possible and add to the original 
filtrate. After finishing this manipulation rinse the mesh with sterile saline 
solution In order to proceed to filter the preparation of Vial 2 In the same 
way. 

10. The material collected is poured on a 10 u mesh. The material collected on the 
mesh Is rinsed with 200-250 ml sterile saline solution and is sterilely col
lected in a sterile vial containing a sterile stirring bar. The vial must be 
closed with its rubber stopper as quickly as possible under nitrogen atmosphere 
and is gently stirred until the particles are well separated. The mesh must be 
rinsed until clean before proceeding to filter the contents of Vial 2. 

Manipulations 9 and 10 are performed consecutively with the two processing vials. 
The material from Vial 2 collected on the 10 y mesh must be added to the same vial 
as the material from Vial 1. 
11. Adjust final volume to about 500 ml. Close under nitrogen atmosphere. Leave 

with gentle stirring for about 1 h, until the macroaggregates are well 
separated. 

12- Microscopic inspection and counting of macroaggregates: 
Dilute 1 ml sol. 11 to 10 ml with dist. water. Mix well. Place 2 drops on a 
Malassez chamber (depth 0.2 mm, vol. 1 mnW); determine the size of particles 
(the mean size must be ^50 u) and count: 
Size: 
Counting: Particles/column , , , , 

f » > i » 
Mean number of particles/column: = M 
The total number of particles (N) is calculated by: 

N - M x 10,000 x dilution factor x total volume (ml) -
M x 10,000 x 10 x 500 - M x 5 x 10 6 

We expect to have in the preparation 1500-3000 x 10 particles (i.e. 30-60 
macroaggregates/column). 

EVERY KIT MUST CONTAIN 1-2 X 10 6 MACROAGGREGATES 1 
13 QUALITY CONTROL BEFORE LY0PHILI2ATI0N: 

Take from sol.11 about 3.3 ml (equivalent to 10 kits) and add 16.5 ml additives 
solution containing 100 mg NaCl, 20 mg Fluronic and 0.4 ml 25% HSA Magen David 
Adorn. Stir until the solution is homogeneous. Withdraw the amount corre
sponding to 1 kit (2 ml) and label with 4 ml 99mTc07^. After incubation at 
room temperature for 15 min,Inject 2 mice with 0.1 ml/mouse into the tall vein, 

./.. 
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Biodistribution 10 min after injection. If the results are: lungs more than 
95% and blood less than IX, proceed to step 14. If not, start from the 
beginning. 
Results: Lungs. ..% Blood % 
Attach the "BIOLOGICAL DISTRIBUTION SHEET" 

14. Preparation of the solution of a. ditives for 750 kits (one lyophilization 
cycle): Take 1250 ml fresh disti.'.led water. Bubble N2 5 min. Add 7.5 g NaCl 
and 1.5 g Pluronic. Stir until complete dissolution. Filter through 0.22 \i 
sterile Millipore filter, inside the laminar flow bench, into a sterile 
Ehrlenmeyer containing a stirring bar. Add aseptically 30 ml 25% HSA Magen 
David Adom. Stir under vacuum. 

15. Add 250 ml sol.11 to sol,14 while keeping the remaining 250 ml under N2 with 
gentle stirring! Stir under vacuum 15 min. 

16. Dispense 2ml/vial under aseptic conditions, under N2 atmosphere while gently 
continually stirring the Ehrlenmeyer. 

17. LYOPHILIZATION (sub-batch A) 
18- The remaining 250 ml sol.11 are left sealed under N2 with gentle stirring 

refrigerated for 24 hours. Quality control (see Step 13) is performed before 
being added to the solution of additives prepared as described in Step 14. 

19. QUALITY CONTROL BEFORE LYOPHILIZATION: proceed to Steps 13-17. 
20- LYOPHILIZATION (sub-batch B) 

Date of LYOPHILIZATION: 
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Tc-MAA 

QUALITY CONTROL OF THE LABELED KIT 

The kit is labeled with 4 ml " " T C O " (0.03-0.05 mCi/ml). 
Mix gently before use in order to prevent the sedimentation of the macroaggregates 
and to assure the homogeneicity of the preparation when being withdrawn into the 
syringe. The sample to be injected must be a suspension of macroaggregates!!! 
Checking is performed 15 min and 4 h after labeling. 

A. Labeling efficiency 
Radiochromatography 
- Whatman 1 

Eluant 85% MeOH, Complex R <= 0 
Expected L.E. more than 95% 

99m 
Tc0„ cannot be separated from the complex as both have R, = 0. The only 

indication of the presence of TcO, in the preparation is in an increased liver 
+2 uptake in the in vivo checking. If free Sn is circulating in the blood, the 

blood uptake will be increased. 

B. In vivo checking 
2 mice are Injected with 0 .1 ml 

99m T c 

- MAA suspension into the tail vein and 
sacrificed 10-15 min after injection. Characteristic biodistribution in 7. RD in 
mice 15 min after i.v. administration: 

LUNGS 97.00 
Blood 0.83 
Spleen 
Kidneys 0.26 
Stomach 0.07 
Gut 0.26 
Liver 0.37 
Carcass 1.20 
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KIT FOR Tc-99m LABELED ANTIMONY COLLOID 
Tc-99m ATC - antimony tnsulfide colloid - is used for radiocolloid lympho
scintigraphy. A small volume (0.3 ml) of radiocolloid of suitable particle 
size la injected subcutaneously for visualization of lymph nodes along the 
drainage pathway of the injection site. Since direct xntralymphatic 
Injection Is not required, the radiocolloid lymphoscintlgram Is applicable 
to many more anatomic sites than the contrast lymphogram. The lympho-
actntlgram is the result of the uptake of the radiocolloid by the nodal 
reticuloendothelial cells. The colloid is both passively transported via 
lymph flow, and actively transported by macrophages to the lymph nodes. 
The procedure may therefore reflect, In addition to anatomic changes, 
physiological parameters which may be of clinical significance. 

DESCRIPTION 

USE 
PREPARATION 

DOSE 

PRESENTATION 

: Sterile - Pyrogen-free - Kit contains one vial and 
2 syringes. 

: Lymphoscintigraphy agent. 
: Inject aseptically 0.5 ml Tc-99m pertechnetate into 
the reaction vial containing 0.5N HC1 solution. Then 
add the antimony colloid solution. Immerse the vial 
into a boiling water bath for 30 minutes. Remove the 
vial from the water bath and vent, using a syringe 
with a 20-gauge needle. Add the phosphate buffer 
solution. Cool to room temperature before injection. 

: 0.5 mCi Tc-99m per examination, injected subcuta
neously. 0.5 ml pertechnetate solution containing 
"••4 mCl Tc-99m provides enough material for several 
examinations. (No more than 0.3 ml/patient.) 

: Box of 5 kits 

REFERENCES 
1. Garzon, O.L., Palcos, M.C. and Radicella, R.: A technetium labeled 

colloid. Int. J. Appl, Radlat. Isot 16:613, 1965 
2. Ege, G.N., Warbick-Cerone, A , Bronskill, M.J.: Radionuclide lympho

scintigraphy - an update. Proc. 2nd Int. Syrap, on Radiopharmaceuticals, 
Seattle, 1979, pp. 241-258. 

Doreq 
RADIOPHARMACEUTICALS 

SOREQ NUCLEAR RESEARCH CENTER 

RADIOPHARMACEUTICAL DEPARTMENT 

Yavne - ISRAEL 

Tel: 054-84673 Telex: 341955 Cables: Soreqatom Israel. 
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Tc-ATC 

Date: 198.. 
KIT PREPARATION SHEET 

ATC (antimony trisulfide colloid) - 150 kits 

STARTING MATERIALS: - 50 ml 17. antimony potassium tartrate solution, filtered 
through 0.22 u Millipore membrane. 

- 50 ml 7% PVP solution (MW 40,000), filtered through 
0.22 \t Millipore membra/ie 

- Cone. HC1 
- 3.0275 g TRIS base 
- Fresh dist. water 

A, REACTION VIAL 
a) Preparation of the stabilized antimony trisulfide colloid 

1. Heat to boiling 100 ml fresh distilled water. Keep boiling and bubble 
H^S until saturated. 

2. Add 20 ml 1% antimony-potassium tartrate solution to sol.l. Keep boiling 
and bubbling with H2S for 5 min. 

3- Add 10 ml 11 PVP solution to sol.2. 
4. Bubble N2 for 10 min in order to remove the excess of H^S. 
5. If necessary adjust volume to 130 ml with dist. water. 

b) Preparation of HC1 solution 
Dilute 6.8 ml cone. HC1 with fresh distilled water to 20 ml. 

c) Add sol.b to sol .a. Filter through 0.22 IJ Millipore. Dispense 1 ml/vial 
into vials under sterile conditions. 

B- SYRINGE 
Prepare 0.25M TRIS buffer pH 10.7. Add 3.0275 g TRIS base to dist. water. 
Mix well until complete dissolution. Adjust volume to 100 ml. Filter through 
0.22 14 Millipore membrane. 
Dispense 2.25 ml/syringe into 2,5 ml syringes. 
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Tc-ATC 

QUALITY CONTROL OF THE LABELED KIT 

The kit is labeled according to the attached Instructions with 1 ml 
(0.05-0.1 mCi/ml). 
A. Labeling efficiency: 

Radiochromatography: 
- ITLC 

Eluant 85X MeOH, Complex R = 0 
L.E. must be higher than 95% 

B. Tn vivo behavior: The reticuloendothelial system (liver and spleen) is the 
main target when the injection is intravenous. A very different biodistribu-
tion, with high lymph node uptake, is obtained following subcutaneous 
injection, which makes the agent suitable for lymphoscintigraphy, 
a) Intravenous injecLion: 0.1 ml is injected into the tail vein. 

Characteristic biodistribution in 7. RD 2 h after injection 
Blood 4.96 
SPLEEN 1.36 
Kidneys 0.74 
Stomach 0.24 
Gut 3.72 
LIVER 80.62 
Lymph Nodes 0.12 
Lungs 0.47 
Bones 5.02 
Muscles 2.71 

b) Subcutaneous injection:0.1 ml is injected subcostal. 
Characteristic biodistribution in % RD 2 h after s.c. administration. 
Results are mean values for 8 mice 

Blood 11.20 + 3.47 
Spleen 0.98 + 1.20 
Kidneys 2.53 + 0.89 
S toraach 9.01 + 5.44 
Gut 33.39 + 13.3S 
Liver 14.60 + 5.66 
LYMPH NODES 13.07 + 8.02 
Lungs 0.74 + 0.37 
Thyroid 2.25 + 2.08 
Bones 5.06 + 4.30 
Muscles 9.13 + 5.6 

(weight 0.15 + 0.06 g) 

The kit has been developed for use as a lymphoscintigraphic agent. Therefore 
subcutaneous injection is used for routine quality control. As it Is a 
"liquid" (not lyophilized) preparation the stated shelf-life does not exceed 
3 months. 



- 81 -
Tc-ATC 

INSTRUCTIONS FOR PREPARATION OF Tc-99m ANTIMONY TRISULFIDE COLLOID 

Contents of reaction vial containing the stabilized antimony trisulfide colloid 
preparation: 

0.71 mg Sb,S, 
0.78 mg potassium bitartrate 
4.70 mg polyvinylpyrrolidone 
1.35 ml 0.3N HC1 

Contents of Syringe: 

2.25 ml TRIS buffer 0.25M pH 10.7 

1. Add aseptically about 8 mCi of sterile Tc-99m pertechnetate solution in a 
volume not exceeding 1 ml to the reaction vial. Mix gently. 

2. Immerse the reaction vial into a lead shielded boiling water bath for 
30 minutes. 

3. Remove the vial. Put it into lead shielding. Cool to room temperature. 
Vent. Add aseptically the syringe contents. The complex is ready for 
Injection. 

Final pH 6-7. 

Inject the labeled complex oUBCUTANEOUSLY within 4 hours after preparation. 
For visualization of lymphatics inject no more than 0.3 ml per injection site. 
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Tc-PYP 

KIT FOR Tc-99m LABELED PYROPHOSPHATE 

Skeletal uptake of Tc-99m PYP - sodium pyrophosphate-followlng Intravenous 
injection is a function of the blood flow to the bone and the efficiency 
of the bone In extracting the complex. The Tc-99m labeled pyrophosphate 
also accumulates In areas of acute myocardial Infarction from one to four
teen days after the pathologic event. This complex, as well as the 
thallium Tl-201, are used today for the detection of acute myocardial 
Infarction. 

DESCRIPTION 
USES 

PREPARATION 

DOSE 

PRESENTATION 
SHELF-LIFE 

: Sterile - Pyrogen-free - Lyophlllzed - One-step kit. 
: Myocardial Infarction detection. 
Bone Imaging. 

: Inject aseptically 4 ml sterile Tc-99m pertechnetate 
Into the vial. Mix gently. For complete labeling, 
a 15-mlnute incubation at room temperature is 
recommended. Tagging efficiency is 90%. Use this 
preparation within 4 hours. 

: 10-15 mCi Tc-99m per examination. Each vial contains 
enough material for 4 examinations. 

: Box of 5 vials. 
: 6 months. 

REFERENCES 

3. 

Parkei, R.W., et al.: Acute myocardial infarction imaged with 
Tc-99m-Sn-pyrophosphate and Tl-201: A clinical evaluation. 
J. Nucl. Med. 17,9:771, 1976. 
Dewanjee, M.K.: Correlation of protein binding and the localization 
of Tc-99m pyrophosphate and oth^r agents in infarcted myocardium. 
J. Nucl. Med. 18,6:597, 1977. 
Singh, A. and Usher, M.: Comparison of Tc-99m MDP with Tc-99m PYP 
In the detection of acute myocardial Infarction. J. Nucl. Med. 
18,8:790, 1977. 

RADIOPHARMACEUTICALS 

SOREQ NUCLEAR RESEARCH CENTER 

RADIOPHARMACEUTICAL DEPARTMENT 

Yavne - ISRAEL 

Tel: 054-84673 Telex: 341955 Cables: Soreqatom Israel. 
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Tc-PYP 

Batch: 08- Date: 198. 
KIT PRODUCTION SHEET 

PYP (tetrasodium pyrophosphate) - 500 kits 
Raw materials Total quantity Material/Kit 
Na.P.O .10H-0 (PYP), 4 2 / L 

Sigma, Batch: , 5.00 g 10.00 mg 
Na-trimetaphosphate, 

Sigma, Batch: 15.00 g 30.00 mg 
SnCl 2, 

BDH, Batch: 0.50 g 1.00 mg 
Pluronic F-16 1.00 g 2.00 mg 
IN and 3N HC1 
IN and 3N NaOH 
Fresh dist. water 

ALL MANIPULATIONS ARE DONE UNDER CONTINUAL NITROGEN BUBBLING UNTIL PLURONIC IS 
ADDED AHD THEN UNDER NITROGEN ATMOSPHERE! 
1- Take 350 ml fresh dist. water. Bubble N2 5 min. Lower pH to about 1.5. 

PH 
Add 15 g Na-trimetaphosphate. Stir until complete dissolution. Filter 
through Whatman filter paper. Second filtration through 0.22 u Millipore 
filter. 

2. Take 400 ml fresh dlst. water. Bubble N 2 5 min. Add 5.00 g PYP. Stir until 
complete dissolution. Filter through 0.22 p Millipore filter. Check 
pH (10.3). pH 
Lower pH to about 5. pH 
Continue stirring under vacuum. 

3- Prepare 50 ml IN HC1. Bubble N 2 5 min. Add 500 mg SnCl 2. Stir until 
complete dissolution. Filter through 0.22 y. Millipore filter. Stir under 
vacuum 15-30 min. 

4. Add sol-3 to sol-2 through the Millipore filter. Stir 5 inin. 
5 Add sol.l to sol.4 through the Millipore filter. Stir well 10 min. 
6- Check pH. pH 

Adjust pH to 7.0 with NaOH. pH 
7. Add 1 g Pluronic to sol.6. Stir until complete dissolution. 

Check pH. pH 
8 Adjust volume to 1000 ml with ^-saturated fresh dist. water. 

Check pH. pH 
If necessary adjust pH to 7.0 pH 

9 Sterile 0 2 2 u Millipore filtration. 

./.. 
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10. QUALITY CONTROL BEFORE LTOPKILIZATION 
+2 Sn determination: % 

Radiochromatography 
- ITLC 

Eluant MeOH, Complex R f = 1 
Eluant acetone, Complex R = 0 

L.E.: % 
(Attach, radiochromatographies!) 

11. Dispense 2 ml/vial under aseptic conditions and under N_ atmosphere. 
12. LY0PHILIZA1TON. 



Tc-PTP 

QUALITY CONTROL OF LABELED KIT 

The kit is- labeled with 4 ml TcO~ CO.03-0,05 mCi/ml) for radiochromato-
4 

graphic check and with 20 ml, same activity, for in vivo checking. 
The kit is checked 15 min and 4 h after labeling. 
A Labeling efficiency: 

Radiocfi romatography: 
- Whatman 1 

Eluant 85% MeOH, Complex R = 0 
and/or 

- ITLC 
Eluant acetone, Complex R, = 0 
Eluant saline, Complex R = 1 

L.E. expected to be higher than 90%. 
B In vivo checking: 

99m -By labeling the kit with 20 ml TcO, and injecting 0.1 ml/mouse less than 
100 human doses (HD) are injected. Inject 2 mice slowly with no more than 
0.1 ml each- Sacrifice the mice 2 h after injection and determine the bio-
distribution as for bone agents. 
Samples collected and counted: 

Blood 
Spleen 
Kidneys 
Stomach 
Gut 
Liver 
Lungs 
Bones* 
Muscles* 

ft 
Samples also weighed. 

In order to calculate the organ uptake as % recovered dose (RD) blood sample 
values are extrapolated to 8% body weight, bone to 6% and muscles to 45%. 
These extrapolated values must be added to the values of the counted organs 
In order to obtain the recovered dose. For characteristic biodistributlon 
see Tc-PYP Data Sheet 1. 

./.. 
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Tc-PY? 

Limits of acceptable b l o d i s t r i b u t i o n a r e : 

Bone 70-80% 
Blood no more than 3-6% 
Liver + gut no more than 6-10% 
Muscles no more than 3-8% 
Bone/blood ratio at least 20** 
Bone/muscle ratio at least 40*' 

* 
Ratios are calculated from % RD/g-organ. 
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Tc-PYP Data Sheet 1 
Cat,-. 22. '.12 I<I»2 
Mv: 

BIOLOGICAL DISTRl.'U'TION ::ili:i-;'l 
Kit PXP sol/lyo-product: Batch .9?7?-P? Ixp. Date .?°Y:.?3 
Labeling . 20. .Tnl '"TCO^ 1/2/3 daily elution oi 300.mi:i Generatord.il>' 
Tr-99m activity of the elution 0,150..mCi/ml. 
Room temperature incubation 7. .mlnuti's/hours 
Injected into mouse/rat - wgt eJ-.-?.g, injected <iunnt . 9:1. .ml/anlnal = .f? 
Toxicity and/or adverse reaction sign;; .. . PP 
Distribution checked ....?.. minutes/hours at'tor L.^. injection 

.H.l>. 

Organ 

Blood 

Spleen 

Kidneys 

Stomach 
Gut 

Liver 
Gallbladder (GB) 

Lungs 

Heart 
Thyroid 

Bones 

Muscles 
Bladder 4 urine 

Carcass 

sample 
Weight (g) 

0.707 

0.108 

0.351 45= 

extrapol. 
1.696 

Count1; 
sample 
748 

', R.D./ 

8= 1794 

45 

984 

4.95 2.92 

0.12 

2.71 

95 0.26 
1664 4.6 

1.272 

9.54 

1527 4.2 

112 0.3 

2386 

69 

.J 

45= ' 1875 

28.101 77.63 61.03 

5.1 0.54 

TOTAL COUNTS 

20 RATIOS: Bones/Blood ... 
GB/Blood B/Cul 

Bones/Muscles }}} 
GB/Liver 

http://Generatord.il%3e'

