
 

1. NAME OF THE MEDICINAL PRODUCT 

Skeleton 5 mg powder for injection for solution 

2. QUALITATIVE AND QUANTITATIVE COMPOSITION 

Contents of 1 injection vial: 
Active substance: methylene diphosphonate (MDP) 5.0 mg 
For a full list of excipients, see section 6.1. 

3. PHARMACEUTICAL FORM 

Kit for radioactive medicinal product. 
The product is a sterile, pyrogen free lyophilisate, closed in nitrogen atmosphere, and 
can be labeled in one step together with the sterile solution of 99mTc-sodium-
pertechnetate. 

4. CLINICAL PARTICULARS 

4.1 Therapeutic indications 

This product is for diagnostic use only. 
The in vivo diagnostic kit - after being labeled with 99mTc-pertechnetate sterile solution 
- is suitable for diagnostic tests in the following indications: bone and joint 
scintigraphic examinations. 
Its use is specially recommended in the following cases: 

- primary bone tumour 
- bone metastases of other tumours (e.g. prostate cancer, breast cancer, lung 

cancer) 
- osteomyelitis 
- metabolic bone diseases 
- Paget syndrome 
- fractures 
- avascular necrosis 
- loosened/inflamed arthricular prosthesis 
- arthricular inflammations (rheumatoid arthritis) 

4.2 Posology and method of administration 
(99mTc)-Skeleton produced within a single labeling procedure can be divided into (3-10) 
single dose. Labeling should be performed with a 99mTc-pertechnetate activity (max. 10 
GBq) so as to ensure that each patient receives the required 370-740 MBq activity 
amount at the time of administration. 
Pediatric doses should be calculated from adult doses in proportion with body weight. 
The pediatric group of EAMN recommends multiplication factors presented in the 
following table for calculation of activity to be administered from body weight: 

3 kg = 0.10 
4 kg = 0.14 
6 kg = 0.19 
8 kg = 0.23 
10 kg = 0.27 
12 kg = 0.32 
14 kg = 0.36 
16 kg = 0.40 
18 kg = 0.44 
20 kg = 0.46 

22 kg = 0.50 
24 kg = 0.53 
26 kg = 0.56 
28 kg = 0.58 
30 kg = 0.62 
32 kg = 0.65 
34 kg = 0.68 
36 kg = 0.71 
38 kg = 0.73 
40 kg = 0.76 

42 kg = 0.78 
44 kg = 0.80 
46 kg = 0.82 
48 kg = 0.85 
50 kg = 0.88 
52-54 kg = 0.90 
56-58 kg = 0.92 
60-62 kg = 0.96 
64-66 kg = 0.98 
68 kg = 0.99 

The minimum dose for children under 1 year of age is 40 MBq. 
Course of examination: 
The patient receives 99mTc-Skeleton as intravenous injection. Bone scintigraphy (whole 
body or targeted test, or SPECT test - should be started 2-4 after administration. 
Gamma camera (or scanner) imaging is performed after administration. 

4.3 Contraindications 

Hypersensitivity to the active ingredient(s) or to any excipient of the medicinal product. 
In case of pregnant or breastfeeding mothers (see section 4.6), except in case the 
importance of obtaining the diagnostic information outweighs the risk resulting from 
radioexposure. 

4.4 Special warnings and precautions for use 

Treatment of potential hypersensitivity reactions should be at hand.  
The administration of ionizing radiation for each patient should be supported by the 
advantages of its use. The applied activity should be selected so as to have the resulting 
radiation dosage be reasonably the lowest possible – taking the necessity of achieving 
the desired diagnostic or therapeutic result into account. 

The applied radiation dose (effective dose/EDE) used in case of the majority of 
diagnostic tests performed with nuclear medicinal methods is lower than 20 mSv. 
Administering doses higher than this is justified only under certain clinical 
circumstances. 
The product is a medicinal product that contains radioisotope. With regards to the 
handling, shipment and storage of the medicinal product rules for radioactive 
substances apply.  
The medicinal product can only be administered in designated clinical units with 
special authorization for using radioisotopes, and by individuals with special training 
certificates. 
The radiopharmacon should be administered with special caution so as to minimize the 
radiation dose for the patient and the clinical staff. 
The radiopharmacon to be administered to the patient should be prepared in compliance 
with safety and pharmaceutical quality requirements for radioactive substances. 
Principles of GMP must be adhered to on a compulsory basis; aseptic conditions must 
be maintained. 
Radiation protective requirements must be adhered to during the labeling procedure and 
administration. In order to mitigate bladder-irritation adequate fluid intake and frequent 
urination is necessary. 
In case of renal failure exposure to ionizing radiation can increase, and this should be 
considered when the activity to be applied is calculated. 

4.5 Interaction with other medicinal products and other forms of interaction 

Possible interactions: 
Accumulation of the radioactive substance is increased in the bones by: 
- ferrous compounds 
- chemotherapeutic agents and immunosupressants 
- Aluminum containing acid reducers 
- x-ray contrast agents 
- antibiotics, anti-inflammatory agents 
- Calcium gluconate injection 

4.6 Fertility, pregnancy and lactation 
Tests performed in women of reproductive age: 
If the radiopharmacon should be used in women of reproductive age, information must 
be obtained on any potential pregnancy. These women should always be regarded as 
pregnant, if a menstruation period is missed, as long as the opposite is proved. If the 
situation is uncertain, the patient can only be exposed to a minimal exposure in order to 
have adequate clinical information. Other test methods that are not associated with 
ionizing radiation should always be considered for these women. 

Pregnancy 
During isotope diagnostic tests performed in pregnant women the fetus is also exposed 
to the specific radiation. Therefore only emergency tests can be performed during 
pregnancy where the value of information gained from the test exceeds the risk of harm 
the mother and the fetus are exposed to. 

Lactation 
Before a lactating mother is given radioactive medicinal product the possibility of 
postponing the test to be performed for the post-lactation period should be considered, 
or the most suitable radiopharmacon should be selected taking into account that the 
radioactive substance is secreted in the mother’s milk. If the use of the radiopharmacon 
is necessary, breastfeeding should be discontinued for 24 hours, and the bottled breast 
milk should not be used. Breastfeeding can start if the level of radioactivity in mother’s 
milk would not exceed 1 mSv for the fetus.  

4.7 Effects on ability to drive and use machines 

Administration of the radiopharmacon does not influence the ability to drive or use 
machines. 

4.8 Undesirable effects 

Congenital, inherited and genetic abnormalities 
Not known 
(cannot be estimated from available data) 

inherited defect 

Diseases and symptoms of the nervous system 

Not known 
(cannot be estimated from available data) 

headache 

Gastrointestinal diseases and symptoms 
Not known 
(cannot be estimated from available data) 

vomiting 

Diseases and symptoms of the musculoskeletal 

system and connective tissues 
Not known 
(cannot be estimated from available data) 

arthralgia 

Benign, malignant and undefined tumours 
(including cysts and polyps)  

Not known 
(cannot be estimated from available data) 

tumour induction 

Surgical and other medical interventions and 
procedures 
Not known 
(cannot be estimated from available data) 

subepidermal  

Vascular diseases and symptoms 

Not known 
(cannot be estimated from available data) 

blood pressure decrease and low 
blood pressure 

General symptoms and administration site 
reactions 
Not known 
(cannot be estimated from available data) 

hypersensitivity reactions. 
local or general itchy rashes, 
weakness and oedema of the 
extremity. 

The dose caused by the ionizing radiation should be justifiable for each patient with the 
useful information gained from the test. The given activity should be selected so as to 
achieve the desired diagnostic result with the lowest possible radiation dose. 
Ionizing radiation can be carcinogen and may lead to the development of inherited 
abnormalities. Based on generally accepted evidence such undesirable effects only 
rarely develop during isotope diagnostic tests due to the low radiation dosages applied.  
Most of the diagnostic tests using nuclear medicinal procedures operate with a radiation 
dose (EDE) lower than 20 mSv. 

4.9 Overdose 
No information is available for real life overdosing. Should this happen however, 
activities should primarily aim at maintaining the patient's vital functions. 
The administration of radioactive amounts higher than required causes unnecessary 
radiation exposure for the patient and his/her environment, thus it should be avoided. 
Should this still happen by mistake, that is attributable to the medical staff, the actually 
administered value of 99mTc activity should be established in MBq, and the absorbed 
dose corresponding to the individual organs and the whole body must be calculated 
based on the dosimetric table provided under section 11. Based on the values obtained, 
a decision should be made whether the patient should be assigned to radiomedical 
procedure-treatment. The table includes absorbed dose values expressed in µGy caused 
during the intravenous administration of 1 MBq 99mTc-Skeleton; and this should be 
multiplied by the administered activity expressed in MBq to obtain the absorbed dose 
values in µGy. 
When dosaging follows prescriptions, a patient will receive a minimum of 0.83 mg and 
a maximum of 2.5 mg 99mTc-Skeleton. If by mistake the medical staff the contents of a 
complete labeled injection vial are injected are, it means of administration 5 mg 99mTc-
Skeleton. 

5. PHARMACOLOGICAL PROPERTIES 

5.1 Pharmacodynamic properties 

Pharmacotherapeutic group: radiopharmacons used in diagnostics,  
ATC code: V09BA02 
In the chemical concentration used during diagnostic tests and having that radioactivity, 
the [99mTc]-technetium-medronate product shows no pharmacodynamic effect.  

5.2 Pharmacokinetic properties 

Distribution:  
After intravenous administration 99mTc-methylene-diphosphonate eliminates from 
blood, and is mainly taken up by the skeletal system, and almost to a negligible extent 
by soft tissues. The extent of bone uptake peaks 1-2 hours after administration, and 
remains stable for approx. 72 hours. A significantly lower portion of 99mTc-methylene 
diphosphonate binds to proteins in the blood plasm, and this results in only a very 
limited body background. 
Radiation doses absorbed in critical organs in healthy subjects are detailed under 
section 11. 

Elimination: 
Intravenously administered 99mTc-methylene-diphosphonate is eliminated from blood in 
3 phases: 
Fast phase  T ½ = 3.5 minutes 
Moderate phase                 T ½ = 27 minutes 



Slow phase  T ½ = 144 minutes 

During the fast phase 99mTc-Skeleton is released from the blood into the extravascular 
space, while the moderate phase corresponds to bone uptake. During the slow phase 
plasmaprotein-bound 99mTc-Skeleton gets dissociated in blood. 
99mTc-Skeleton is excreted with urine; excretion through the hepatibiliar system is 
generally negligible. Activity in the kidneys peaks 20 minutes after administration. In 
case of normal kidney functions 32% of the total administered activity is filtered 
glomerularly, the 47% of which presents in the urine within 2 hours, and 60% presents 
in the urine within 6 hours. 

Unique factors influencing pharmacokinetics: 
As a general experience, 50% of the injected 99mTc-Skeleton activity is absorbed by the 
skeletal system. In healthy subjects this value usually does not exceed 31%. 
In case of bone metastases, almost 40% of the injected activity accumulates exclusively 
in the metastases, thus metastases significantly differ from the picture of the skeletal 
system (bones). The same applies for fractures, inflammations, and for cases of 
hyperparathyroidism and osteoporosis. Mechanism of uptake: ion-exchange and 
chemisorption in the inorganic matrix of the bone, i.e. in the hydroxil-apatite 
(Ca10(PO4)6(OH)2) of ionic nature. Phosphate groups on the bone matrix surface enter 
into an ion-exchange reaction with the free PO3H2 groups of medronate coordinated to 
technetium, and as a result, 99mTc activity is bound on the bone matrix. The same 
process takes place in normal bone as well, however, binding is more significant where 
the bone’s blood supply and bone restructuring activity (osteoblast activity) is 
increased. 
Thus an increased 99mTc activity can be observed on the site of bone lesions (primary 
tumours, metastases, and certainly bone clefts, fractures and inflammations) that allows 
for imaging of deviations. 

5.3 Results of preclinical safety studies 

According to the intravenous acute toxicity study performed on mice no clinical 
symptom can be experienced up to a dose of 9 mg/body weight kgs. During 
prescription compliant dosaging each patient is exposed to a minimum of 0.5 mg and a 
maximum of 1.66 mg 99mTc-Skeleton. 
No studies were performed with regards to chronic toxicity, mutagen potential, toxicity 
on the reproductive system and carcinogen potential of the product, the reason for this 
being the clinical use of the product (the usual necessary dose is a single intravenous 
dose in the magnitude of mgs). 

6. PHARMACEUTICAL PARTICULARS 
6.1 List of excipients 

Tin(II)-chloride-dihydrate, Sodium-pyrophosphate decahydrate, L-ascorbic acid. 

6.2 Incompatibilities 

Injection vials of the Skeleton radioactive kit contain reducing tin(II)-chloride that 
forms technetium with a degree of oxidation (+4) capable for complex formation from 
free pertechnate (+7). The content of the injection vials is therefore incompatible with 
humidity and oxidizing media (chemical oxidizers, oxygen content in the air, etc). The 
substance is incompatible with any alkali, since the alkaline media facilitates tin(II) 
oxydation before the radioactive labeling process is executed. Therefore the protecting 
cap of the closed injection vials should be opened only directly before the radioactive 
labeling process, and radioactive labeling should be performed according to 
specifications regarding product use/handling. 

6.3 Shelf-life 

The kit (lyophilized non-radioactive components in injection vial with a rubber-stopper 
and aluminum cap) can be used for 2 years after manufacturing in unopened packaging 
until the date indicated on the box. 
Labeled product should be used within 8 hours after labeling. 

6.4 Special precautions for storage 

Store below 25ºC. Keep protected from oxidizers. 
Labeled product should be stored below 25ºC. 
During storage of the labeled product effective protection and safety regulations should 
be adhered to. 
The contents of the injection vial included in the kit may only be used for the 
production of 99mTc-technetium labeled injection, according to the summary of product 
characteristics. 
The radiopharmacon can only be used by a physician or an adequately trained 
individual experienced in radionuclide treatment and in adherence to effective 
protective and safety regulations. 

 

 

6.5 Type of packaging 
According to the specifications of the European Pharmacopoeia type I sterile, 
transparent, 8 mL volume injection vial with a sterile siliconized chlorbutyl rubber 
stopper closed with a sterile splitable plastic cover plate. Labeled vials are packaged 
into boxes. The insert inside the box made of identical material as the box allows for 
the placement of the 6 injection vials and for their displacement free storage. One box 
contains 6 injection vials. 
 
6.6 Special precautions on destruction and other information on the use of the 

product 

The destruction of any unused product and waste should be performed according to 
local regulations.  
 
Note: + (one cross) 
Classification: Group II/3 

Medicinal product subject to medicinal prescription of limited validity, which can be 
used by healthcare providers providing outpatient departmental outpatient care or 
inpatient care according to section (3), g,a of the  Act CLIV of 1997on Health Care (I). 
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11.  EXPECTED RADIATION EXPOSURE 

The following table shows radiation doses absorbed by healthy individuals as referred 
to the administered dose of [99mTc]-phosphate and phosphonate dose, according to the 
communication No 80 of the ICRP (International Committee of Radiation Protection: 
 

Organs Absorbed dose referred to a unit of administered activity (mGy/MBq) 

adult 15 years old 10 years old 5 years old 1 year old 

adrenal  0.0021 0.0027 0.0039 0.0059 0.011 

bladder 0.048 0.060 0.088 0.073 0.13 

bone surface 0.063 0.082 0.13 0.22 0.53 

brain 0.0017 0.0021 0.0028 0.0043 0.0061 

breast 0.00071 0.00089 0.0014 0.0022 0.0042 

gall bladder 0.0014 0.0019 0.0035 0.0042 0.0067 

gastrointestinal system      

stomach 0.0012 0.0015 0.0025 0.0035 0.0066 

small intestines 0.0023 0.0029 0.0044 0.0053 0.0095 

large intestine 0.0027 0.0034 0.0053 0.0061 0.011 

upper portion of the large 
intestine 

0.0019 0.0024 0.0039 0.0051 0.0089 

lower portion of the large 
intestine 

0.0038 0.0047 0.0072 0.0075 0.013 

heart 0.0012 0.0016 0.0023 0.0034 0.0060 

kidneys 0.0073 0.008 0.012 0.018 0.032 

liver 0.0012 0.0016 0.0025 0.0036 0.0066 

lung 0.0013 0.0016 0.0024 0.0036 0.0068 

muscles 0.0019 0.0023 0.0034 0.0044 0.0079 

oesophagus 0.0010 0.0013 0.0019 0.0030 0.0053 

ovaries 0.0036 0.0046 0.0066 0.0070 0.012 

pancreas 0.0016 0.0020 0.0031 0.0045 0.0082 

red bone marrow 0.0092 0.010 0.017 0.033 0.067 

skin 0.0010 0.0013 0.0020 0.0029 0.0055 

spleen 0.0014 0.0018 0.0028 0.0045 0.0079 

testis 0.0024 0.0033 0.0055 0.0058 0.0011 

thymus 0.0010 0.0013 0.0019 0.0030 0.0053 

thyroid gland 0.0013 0.0016 0.0023 0.0035 0.0056 

uterus 0.0063 0.0076 0.012 0.011 0.018 

other tissues 0.0019 0.0023 0.0034 0.0045 0.0079 

Effective dose equivalent 

(mSv/MBq) 
0.0057 0.007 0.011 0.014 0.027 

 

In case of a healthy adult assuming a 70 kg body weight the effective dose equivalent 
after administering 700 MBq activity is typically 4.0 mSv. In case of 700 MBq 
administered activity the effective dose is equivalent is 44.1 mGy for the target organ 
(bone), and is 35 mGy for the critical organ (bladder wall). 
 
12. GUIDANCE ON THE PREPARATION OF RADIOPHARMACONS 
The skeleton in vivo kit cannot be used directly as an injection; only the 99mTc-Skeleton 
- that is formed after radionuclide labeling is completed - can be administered to the 
patient. One should take into account that 99mTc-Skeleton is a solution containing 
radioactive isotopes, so when it is produced and used, regulations on radiating 
substances should also be adhered to in addition to pharmaceutical requirements.  
 
Labeling 
Place the injection vial containing the lyophilizate into a lead capsule of 3 mm thick 
walls, then under aseptic conditions inject the sterile 99mTc-pertechnetate of desired 
activity (max 10 GBq) through the rubber stopper into the vial (volume 1-5 ml).  
Before pulling the needle out of the vial, take some 1-5 cm3 nitrogen gas in the vial into 
the syringe to even out the pressure. Do NOT use breathing needles! Shake the vial 
until the lyophilizate is solved, let it stand for 15 minutes at 20-25ºC, and periodically 
and repeatedly shake the vial again. Complete the attached label and stick it on the vial. 
pH of labeled preparation: 3.7 – 7.5 (Ph.Eur. 6.0) 
The labeled preparation should be used within 8 hours after the time of labeling. During 
this period the amount of radiochemical contaminants cannot exceed 5%. 
 
Quality control 

Radiochemical purity 
 
Detection of reduced, hydrolized 99mTc with thin layer chromatography 

 
1. Drop 5-5 µl of the test solution 2 cm distance from one end of the band on 

the 2 silicagel layers pre-treated for 10 minutes at 110ºC (size:2.0x20 cm). 
2. Develop chromatograms with sodium-acetate eluent (136g/l) to 10 cm front 

distance.  
3. After running chromatograms are dried. Detection is performed with a 

radioactivity detector. 
4. Reference Rf values: 

technetium-medronate-complex + free pertechnate: Rf = 0.9 – 1.0 
hydrolyzed technetium + colloid contamination: Rf = 0.0 – 0.1 
 
Requirement: the amount of hydrolyzed and colloid technetium together with the 
pertechnetate ion: max 5%. 
 

  Determination of free pertechnetate with thin layer chromatography 

 
1. Drop 5-5 µl of the test solution 2 cm distance from one end of the band on 

the 2 silicagel layers pre-treated for 10 minutes at 110ºC (size:2.0x20 cm). 
2. Develop chromatograms with methyl-ethyl keton eluent to a 10 cm front 

distance.  
3. After running chromatograms are dried. Detection is performed with a 

radioactivity detector. 
4. Reference Rf values: 
free pertechnetate: Rf = 0.9 – 1.0 
labeled complex + technetium colloid: Rf = 0.0 – 0.1 
 
The amount of free pertechnetate cannot exceed 2%. 
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