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SUMMARY OF PRODUCT CHARACTERISTICS

for

Neurolite, kit for radiopharmaceutical preparation

1.
NAME OF THE MEDICINAL PRODUCT
Neurolite

2. 
QUALITATIVE AND QUANTITATIVE COMPOSITION

Active Substance: bicisate dihydrochloride.

Vial A contains 900 micrograms bicisate dihydrochloride.

Vial B contains the solvent. No active substances are present.

The radionuclide is not part of the kit. 

Excipients with known effects:

Vial A contains:

0.04 mg Sodium (as 0.36 mg disodium edetate)

Vial B contains:

0.78 mg Sodium (as 4.1 mg disodium phosphate heptahydrate and 0.46 mg sodium dihydrogen phosphate monohydrate)

After reconstitution of the Neurolite kit with sterile nonpyrogenic, oxidant free Sodium Pertechnetate Tc99m, the complex Tc-99m N,N' (1,2-ethylenediyl) bis-L-cysteine diethyl ester (Tc-99m Bicisate) is formed. 

For a full list of excipients, see section 6.1.

3.
PHARMACEUTICAL FORM

Kit for radiopharmaceutical preparation of Technetium Tc-99m Bicisate injection. 

The kit consists of two nonradioactive vials:
Vial A: Powder for solution for injection

Vial B: Solvent for solution for injection

4. CLINICAL PARTICULARS

4.1
Therapeutic indications
This medicinal product is for diagnostic use only.

After radiolabelling with sterile nonpyrogenic, oxidant free Sodium Pertechnetate Tc99m, the Technetium Tc-99m Bicisate solution is indicated in adult patients for single photon emission computerised tomography (SPECT). The diagnostic target is detection of regional cerebral perfusion abnormalities in adult patients with central nervous system disorders.

4.2
Posology and method of administration
Posology

Adults

The recommended activity administrated by direct intravenous administration after preparation with Sodium Pertechnetate Tc-99m Injection, Ph. Eur., is between 500 and 1000 MBq, with a typical value of 740 MBq for an adult weighing (70 kg).

Tomoscintigraphy should be carried out within 6 hours of administration.

If necessary, high activity up to 1700 MBq can be injected provided that the patient is able to void at least every two hours.

The patient dose should be measured by a suitable radioactivity calibration system prior to patient administration. It is recommended to check the radiochemical purity prior to patient administration.

Paediatric population

The safety and efficacy of Neurolite in children below 18 years has not been established.
No data are available.

Renal Impairment

Neurolite is not recommended for patients with renal function impairment due to lack of data on safety and efficacy.

Method of administration

This medicinal product should be reconstituted before administration to the patient. 

Intravenous administration after preparation with Sodium Pertechnetate Tc-99m Injection, Ph. Eur.

For instructions for reconstitution of the medicinal product before administration, see section 12.

For patient preparation, see section 4.4. 

Image acquisition

Brain SPECT
Studies in healthy volunteers indicate a good initial brain uptake of Tc-99m Bicisate with values ranging between 4.8-6.5% of injected dose within a few minutes of injection. Brain uptake and retention of Tc-99m Bicisate is sufficient to allow optimal SPECT brain imaging to occur 30 – 60 minutes after dose administration. Its brain distribution pattern is unchanged for at least six hours post injection.  

Acquisitions should be performed according to practice guidelines.

4.3
Contraindications
Hypersensitivity to the active substance, to any of the excipients listed in section 6.1 or to any of the components of the labelled radiopharmaceutical. 

4.4
Special warnings and precautions for use

Pregnancy, see section 4.6.
Potential for hypersensitivity or anaphylactic reactions 

If hypersensitivity or anaphylactoid reactions occur, the administration of the medicinal product must be discontinued immediately and intravenous treatment initiated, if necessary. To enable immediate action in emergencies, the necessary medicinal products and equipment such as endotracheal tube and ventilator must be immediately available.

Individual benefit/risk justification 

For each patient, the radiation exposure must be justifiable by the likely benefit. The activity administered should in every case be as low as reasonably achievable to obtain the required diagnostic information.  
Renal impairment

Careful consideration of the benefit risk ratio in these patients is required since an increased radiation exposure is possible.

Patient preparation 

Patients should be well hydrated before the start of the examination and urged to void as often as possible during the first hours after the examination in order to reduce radiation.

Interpretation of Tc-99m Bicisate images 

Data interpretation must consider relevant structural information (CT, MRI). Specific attention should be paid to the extent of perfusion abnormalities relative to the observed morphological defects and take into account possible effects of atrophy and partial volume. When available, image fusion may be helpful to further substantiate rCBF changes in relation to structural observations.

After the procedure

Close contact with infants and pregnant women should be restricted during the initial 12 hours following the injection.

Specific warnings

This medicine contains less than 1 mmol Sodium (23 mg) per dose, i.e. essentially "Sodium free".
High cerebral blood flow might be underestimated.
Precautions with respect to environmental hazard see section 6.6.

4.5
Interaction with other medicinal products and other forms of interaction


No drug interactions have been described to date.

4.6
Pregnancy and lactation
Animal reproductive studies have not been performed with Tc-99m Bicisate and there have been no studies in pregnant women.

Women of childbearing potential 
When administration of radiopharmaceuticals to a woman of childbearing potential is intended, it is important to determine whether or not she is pregnant. Any woman who has missed a period should be assumed to be pregnant until proven otherwise. If in doubt about her potential pregnancy (if the woman has missed a period, if the period is very irregular, etc.), alternative techniques which do not involve ionising radiation (if there are any) should be offered to the patient. 

Pregnancy

Radionuclide procedures carried out on pregnant women also involve radiation doses to the foetus. Only imperative investigations should be carried out during pregnancy, when the likely benefit exceeds the risk incurred by the mother and the foetus.

Breast-feeding 

Before administering a radiopharmaceutical to a mother who is breast feeding, consideration should be given to the possibility of delaying the administration of the radionuclide until the mother has ceased breast feeding and to what is the most appropriate choice of radiopharmaceutical, bearing in mind the secretion of activity in breast milk. If the administration is considered necessary, breast feeding should be interrupted for 12 hours and the expressed feeds discarded.

Fertility
Animal reproductive studies have not been performed with Tc-99m Bicisate.

4.7
Effects on ability to drive and use machines


Neurolite has no or negligible influence on the ability to drive and use machines.

4.8
Undesirable effects
Summary of the safety profile 

The reported adverse effects following the use of Neurolite in clinical trials (1022 patients) have generally been mild to moderate in intensity and transient. 

In the clinical trial program 5.9 % of patients reported an adverse event. The most frequently reported adverse events are headache (1.0 %) and agitation (0.5 %).

Tabulated list of adverse reactions 

The frequency of undesirable effects listed below is defined using the following convention: Very common (≥ 1/10); common (≥ 1/100 to < 1/10); uncommon (≥ 1/1,000 to < 1/100); rare (≥ 1/10,000 to < 1/1,000); very rare (< 1/10,000), not known (cannot be estimated from the available data).

	Nervous system disorders:
	Common: Headache 

Uncommon: Agitation, convulsion, parosmia (expressed by a transient, mild aromatic odour), somnolence, hallucination, anxiety, dizziness

	Cardiac disorders:
	Uncommon: Angina, cardiac failure

	Vascular disorders:
	Uncommon: Syncope, hypertension

	Respiratory, thoracic and mediastinal disorders:
	Uncommon: Apnoea, cyanosis

	Gastrointestinal disorders:
	Uncommon: Constipation, nausea, dyspepsia, diarrhoea

	Skin and subcutaneous tissue disorders:
	Uncommon: Rash

	Musculoskeletal and connective tissue disorders:
	Uncommon: Back pain

	General disorders and administration site conditions:
	Uncommon: Malaise

	Immune system disorders
	Rare: Hypersensitivity reactions (expressed as pruritus, erythema, urticaria, nausea, facial or lip swelling, ocular hyperaemia, hypotension).

Rare: Mild to severe anaphylactic reactions (expressed as oedema, lip swelling, hypotension)


Exposure to ionizing radiation is linked with cancer induction and a potential for development of hereditary defects.  As the effective dose to an adult (70kg) is 13.6 mSv when the maximal recommended activity of 1700 MBq is administered these adverse reactions are expected to occur with a low probability.  

Reporting of suspected adverse reactions
Reporting suspected adverse reactions after authorisation of the medicinal product is important. It allows continued monitoring of the benefit/risk balance of the medicinal product. Healthcare professionals are asked to report any suspected adverse reactions via: 

Lægemiddelstyrelsen
Axel Heides Gade 1
DK-2300 København S
Websted: www.meldenbivirkning.dk
4.9
Overdose

In the event of administration of a radiation overdose with Neurolite the absorbed dose to the patient should be reduced where possible by increasing the elimination of the radionuclide from the body by frequent micturation and defecation. It might be helpful to estimate the effective dose that was applied.

5.
PHARMACOLOGICAL PROPERTIES
5.1
Pharmacodynamic properties

ATC code: V 09 AA 02. Diagnostic radiopharmaceutical for CNS imaging.
Pharmacodynamic effects

At the low concentrations used for diagnostic examinations, Tc-99m Bicisate does not appear to have any pharmacodynamic activity.

5.2
Pharmacokinetic properties
After reconstitution of the Neurolite kit with Sodium Pertechnetate Tc-99m injection, the complex Tc-99m N,N’-(1,2-ethylenediyl)bis-L-cysteine diethyl ester, Tc-99m Bicisate, is formed.

Tc-99m Bicisate can exist in four stereochemical distinct forms depending upon the stereochemistry of the bicisate moiety. Studies have demonstrated a stereoselective brain retention and metabolism of only the L,L derivative. In contrast, the Tc-99m complex derived from the D,D isomer crosses the blood-brain barrier and is extracted by the brain, however, it is neither retained nor metabolised to any appreciable extent. Thus only the L,L isomer is used in Neurolite. 
Distribution

A pharmacokinetic study of Tc-99m Bicisate has not been performed in patients with neurological conditions. However, the intracerebral distribution of a single dose of Tc-99m Bicisate has been evaluated in patients, over time, by repeat SPECT imaging performed by two investigators, Dr. Vidabaek and Dr. Moretti, and the resulting Tc-99m Bicisate images showed the same overall intracerebral distribution as the initial imaging study. Thus suggesting that, like in neurological normal subjects, the distribution of Tc-99m Bicisate, is unchanged over time.

Organ Uptake

Studies in healthy volunteers indicate a good initial brain uptake of Tc-99m Bicisate with values ranging between 4.8 - 6.5 % of the injected dose within a few minutes of injection. Brain uptake and retention of Tc-99m Bicisate is sufficient to allow SPECT brain imaging to occur immediately after dose administration. The brain washout of Tc-99m is very slow. Its brain distribution pattern is unchanged for at least six hours post injection and it is similar to that seen with the cerebral blood flow standard Xenon Xe-133 Gas.

Elimination

Elimination of Tc-99m Bicisate from the blood is rapid, resulting in less than 5 % of the injected dose remaining in the blood by one hour post administration. Within five minutes of Tc-99m Bicisate administration, most of the activity in the venous blood is in the form of metabolites. On average, 74 % of the injected dose is excreted in the urine within the first 24 hours post injection, with up to 50 % of the injected dose excreted within the first two hours. Because the urinary bladder wall is the critical dose organ and because of the rapid urinary clearance of Tc-99m Bicisate, dosimetry can be favourably reduced by increasing the frequency of bladder voiding. Tc-99m Bicisate and its major metabolite are not bound to serum proteins.

In humans, similar to other Tc-99m labelled brain imaging agents, it has been shown that an elevation in blood flow over that of normal physiological levels will result in an underestimation of relative flow.

5.3
Preclinical safety data
Effects in non-clinical studies were observed only at exposures considered sufficiently in excess of the maximum human exposure indicating little relevance to clinical use.

Single and multiple intravenous dose toxicity studies in rodents, dogs and monkeys have shown no signs of toxicity of Neurolite at doses up to 123 to 5882 times the maximum human dose. In rabbits, the formulation was found to be mildly, but reversibly irritating perivascularly. Animal reproduction and teratogenicity studies have not been conducted with Tc-99m Bicisate. No long term animal studies have been performed to evaluate carcinogenic potential or whether Tc-99m Bicisate affects fertility in males or females.

The results of tests measuring primary endpoints indicate that Neurolite is non-genotoxic in-vitro, and that it's active ingredient, Bicisate•2HCl, is non-genotoxic in vivo.

These data support the conclusion that Neurolite does not pose a mutagenic risk under the conditions of its intended clinical use.

6.
PHARMACEUTICAL PARTICULARS

6.1 List of excipients

	Vial A

	Stannous Chloride dihydrate 

Disodium edetate

Mannitol

Hydrochloric acid (for pH adjustment)

	Vial B

	Disodium phosphate heptahydrate

Sodium dihydrogen phosphate monohydrate

Water for injection 


6.2 Incompatibilities

The Technetium labelling reactions depend on maintaining the stannous ion in the reduced state. Hence, Sodium Pertechnetate Tc-99m Injection, Ph. Eur., containing oxidants should not be employed.

To ensure the stability of the Tc-99m complex, Tc-99m preparations should not be administered in combination with other preparations or components.

6.3
Shelf life

Shelf life of the kit before reconstitution: 18 months.

After radiolabelling: 8 hours. 
Do not store above 25 °C after radiolabelling. Do not refrigerate or freeze.

6.4
Special precautions for storage

The product should be stored below 25 °C in the original container. Do not refrigerate or freeze. 

For storage conditions after radiolabelling of the medicinal product, see section 6.3.  

Storage of radiopharmaceuticals should be in accordance with national regulation on radioactive materials. 

6.5
Nature and contents of container

5 mL Type I borosilicate glass vials (1 Vial A and 1 Vial B), closed with halobutyl rubber stoppers and crimped with aluminium seals.

6.6
Special precautions for disposal and other handling

Radiopharmaceuticals should be received, used and administered only by authorised persons in designated clinical settings. Their receipt, storage, use, transfer and disposal are subject to the regulations and/or appropriate licences of the local competent official organisation.  

Radiopharmaceuticals should be prepared in a manner which satisfies both radiation safety and pharmaceutical quality requirements. Appropriate aseptic precautions should be taken.

Contents of the vials are intended only for use in the preparation of Technetium Tc-99m Bicisate and are not to be administered directly to the adult patient without first undergoing the preparative procedure. 

For instructions on reconstitution of the medicinal product before administration, see Section 12. 
If at any time in the preparation of this product the integrity of this vial is compromised it should not be used. 

Administration procedures should be carried out in a way to minimise risk of contamination of the medicinal product and irradiation of the operators. Adequate shielding is mandatory. 

The content of the kit before reconstitution is not radioactive.  However, after sodium pertechnetate Tc99m is added, adequate shielding of the final preparation must be maintained. 

The administration of radioactive medicinal products creates risks for other persons from external radiation or contamination from spills of urine, vomiting, etc. Radiation protection precautions in accordance with national regulations must therefore be taken.

Any unused product or waste material should be disposed of in accordance with local requirements.
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8.
MARKETING AUTHORISATION NUMBER(S)


DK R.11
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11. DOSIMETRY

Physical characteristics of the radionuclide used for labelling
Technetium (99mTc) is produced by means of a (99Mo/99mTc) generator and decays with the emission of gamma radiation with a mean energy of 140 keV and a half-life of 6.02 hours to technetium (99mTc) which, in view of its long half-life of 2.13 x 105 years can be regarded as quasi stable.

The projected radiation doses to organs and tissues of an average (70 kg) patient after intravenous injection of Tc-99m bicisate are shown in the table below: 
Equivalent Dose absorbed per activity administered [mGy/MBq]

	
	Equivalent dose (mGy/MBq)

	Organ
	Radiation dose of

1700 MBq

(2.0 hour void)
	Radiation dose of

740 MBq

(4.8 hour void)

	Brain

Gallbladder Wall

Lower Large Intestine Wall

Small Intestine

Upper Large Intestine Wall

Kidneys

Liver

Lungs

Ovaries

Red marrow

Bone Surfaces

Testes

Thyroid

Urinary Bladder Wall

Total Body
	9.4

43

22

16

27

12

9.0

3.4

9.2

4.1

5.8

3.7

6.0

51

4.1
	2.8

18.5

11.1

7.4

12.5

5.4

4.0

1.4

5.9

2.0

2.8

2.6

2.6

54.0

2.1


The effective dose for Tc-99m Bicisate is typically 13.6 mSv at the maximum dose of 1,700 MBq and 2 hour voiding intervals. At the dose of 740 MBq 4.8 hours void the Effective Dose is 7.7 mSv1.

1) Dosimetry calculated according to ICRP60

12.
INSTRUCTIONS FOR PREPARATION OF RADIOPHARMACEUTICALS

Precautions for relatives, carers, hospital staff following dosing from unsealed sources

The administration of radiopharmaceuticals creates risks for other persons from external radiation or contamination from spills of urine, vomiting, etc. Radiation protection precautions in accordance with national regulations must therefore be taken.

Method of preparation 

Preparation of the Tc-99m Bicisate from the Neurolite kit is done by the following aseptic procedure:

· Prior to adding the Sodium Pertechnetate Tc-99m Injection to Vial B (the buffer vial), write the estimated activity, date and time of the preparation in the space provided on the vial label. Then tear off a radiation symbol and attach it to the neck of the vial.

· Waterproof gloves should be worn during the preparation procedure. Remove the plastic from both vials and swab the top of each vial closure with alcohol to disinfect the surface.

· Place vial B in a suitable radiation shield appropriately labelled with the date, time of preparation, volume and activity.

· With a sterile shielded syringe, aseptically add 3.70 GBq sterile non pyrogenic, oxidant-free Sodium Pertechnetate Tc-99m Injection, in approximately 2.0 mL, to vial B. Without withdrawing the needle, remove an equal volume of air to maintain pressure within the vial.

· With a sterile shielded syringe, rapidly inject 3.0 mL of Sodium Chloride Intravenous Injection, B.P. (0.9 % NaCl, Bacteriostatic-free) into vial A (the lyophilised vial) to dissolve the contents. Without withdrawing the needle, remove an equal volume of air to maintain pressure within the vial. Shake the contents of the vial for a few seconds.

· With another sterile syringe, immediately (within 30 seconds) transfer 1.0 mL of vial A solution to vial B. Discard vial A immediately.

· Swirl the contents of the vial B for a few seconds; allow the mixture to stand for thirty (30) minutes at room temperature.

· Examine the vial contents for particulates and discoloration prior to patient administration. If particulate matter and/or discoloration are seen DO NOT USE.

· Assay the reaction vial using a suitable radioactivity calibration system. Record the Technetium Tc-99m concentration, total volume, assay time and date, expiration time and lot number on the vial shield label and affix the label to the shield.

· Store the reaction vial containing the Tc-99m Bicisate below 25 °C until use; at such time the product should be aseptically withdrawn. Do not refrigerate or freeze.  The vial contains no preservative.
· Waste must be disposed of according to national regulations for radioactive material.

Note: Adherence to the above product reconstitution is recommended.  

Product should be used within 8 hours after preparation.

Quality control 

Determination of the Radiochemical Purity

The quality control of the agent should follow the procedure shown below: 

Materials for the TLC Procedure

· Baker-Flex silica gel IB-F, 2.5 cm x 7.5 cm, Baker (2/4463/03 or equivalent 
· Solvent System: Ethyl Acetate, HPLC grade

· Dose calibrator or gamma counter for measuring radioactivity.

· Small chromatographic developing tank

· Syringe and shielded vials, as needed.

TLC Procedure

Establish the radiochemical purity of the final solution by thin layer chromatography, (TLC), using Baker-Flex silica gel IB-F plates or equivalent and a solvent system of ethyl acetate.

Procedure - Using fresh ethyl acetate, pour enough solvent into the developing tank to a depth of 3 to 4 mm. Seal the tank with Parafilm® and allow 15 to 40 minutes for solvent equilibration. It is important to pre-equilibrate and preserve the integrity of the headspace in the chromatographic tank; otherwise irreproducible TLC results are obtained.  

Note: Ethyl acetate is a skin-mucous membrane irritant and should be handled in a hood whenever possible.

With a pencil, draw a faint line across the TLC plate at height of two (2) cm, four and one half (4.5) cm and seven (7) cm from the bottom of the TLC plate. Place approximately 5µl of the final solution at the centre of the 2 cm mark. This can be accomplished using a syringe fitted with a 25 or 27 gauge needle and allowing a drop to form while holding the syringe in a vertical position. The diameter of the spot should not be greater than 10 mm. Allow the spot to dry for 5 to 10 minutes, no longer.

Place the plate in the pre-equilibrated TLC tank and develop to the 7 cm line (about 15 minutes). Remove the plate and dry in a ventilated area.

Quantification

Cut the TLC plate at the 4.5 cm mark with scissors. Count the activity on each piece using a dose calibrator or a gamma counter. The top portion contains the Tc-99m Bicisate and the bottom portion contains all radio-impurities.

Calculate the radiochemical purity using the following equation: 

	%Tc -99m Bicisate   =  
	At

At + Ab
	X 100


Where 
At = activity of the top piece

and 
Ab = activity of the bottom piece

Criteria

Tc-99m Bicisate has an Rf of 0.9 (( 0.1); colloid, TcO4-, and Tc-99m EDTA remain at the origin. If the radiochemical purity is less than 90 %, do not use the kit and discard the preparation.

The solution should be inspected visually prior to use. Only clear solutions, free of visible particles should be used for brain perfusion SPECT.

Any unused product or waste material should be disposed of in accordance with local requirements.
Detailed information on this medicinal product is available on the website of the Danish Health and Medicines Authority, http://www.dkma.dk.
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