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SomaKit ToC®

40 MiCROGRAMs  
Kit for radiopharmaceutical  
preparation

PART i: iNTRODUCTiON

the diagnosis of neuroendocrine tumors is particularly challenging. it relies on clinical, 
biological, and imaging data before confirmation provided by histopathological  
examination.

the field of imaging has seen the most important progress over the last decades. 
conventional imaging has improved with multidetector computed tomography (ct) 
scans and new magnetic resonance imaging (mri) techniques. but overall, it has  
been surpassed by functional imaging using somatostatin receptor analogues, which  
became the key tool in the range of diagnostic tests available for nets1. indeed,  
functional imaging has become the cornerstone of diagnostic workup in the field  
of nets. the presence of somatostatin receptors (sstr) on the surface of tumor cells  
allows somatostatin receptor imaging of sstr-bearing tissues, based on the fixation  
of labeled somatostatin analogs on these receptors2. since approximately 70 to 90% 
of gep-nets express sstr, these techniques became a key element in the diagnosis 
and staging of gep-nets.

scintigraphy using 111in-pentetreotide has been the first technique developed in this 
field. it has dramatically improved the diagnostic performances and became essential 
but several limitations appeared, concerning both accuracy and convenience. new 
techniques emerged, in particular pet using 68ga-labeled somatostatin analogues that 
demonstrated higher sensitivity and accuracy and less constraints for patients and 
hospitals. they have been used for many years and are now considered as the best 
option for net imaging. however, until recently, 68ga pet was available only in highly 
specialized centers since 68ga-Dota analogues were homemade products, requiring 
experienced staff and adequate facilities.

somakit toc has been developed to provide nuclear physicians, radiopharmacists 
and patients with a ready-to-use kit in order to improve the handling, safety and  
practicability in routine practice.

the marketing authorization for somakit toc was granted on xxxxxx by the ema.
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PART ii: NeUROeNDOCRiNe TUMORs

DefiNiTiON Of NeUROeNDOCRiNe TUMORs 
neuroendocrine tumors (nets) represent a heterogeneous group of tumors arising 
from neuroendocrine cells, scattered throughout the human body. thus, nets can 
develop in any organ or tissue, but approximately two thirds derive from the gastroin-
testinal system and constitute the group of gastro-entero-pancreatic neuroendocrine 
tumors (gep-nets)2.

all nets share a common characteristic, which is their capability to synthesize,  
store, and secrete amines and peptides. When these substances are biologically  
active, they cause distinct clinical syndromes and the associated tumors are referred 
to as functional tumors3. however, a majority of nets are non-functioning, and can  
remain asymptomatic for a long time2. consequently, most nets are diagnosed at a 
late stage, when they are locally advanced or metastatic. for example small intestine 
nets are discovered at the stage of regional disease in 36% of cases and distant  
metastases are present in 48% of cases4.

ePiDeMiOlOGy
although these tumors are considered as rare, their incidence is continuously increasing 
over time. according to the latest us data, the overall incidence of gep-nets in the 
period 1973 to 1977 was 1.00 case per 100,000, and this figure increased to 3.65 
cases per 100,000 in the period 2003 to 20075 (2.39 / 100,000 in europe6). gep-nets 
arise more frequently from the rectum (17.7% of nets), small intestine (17.3% of 
nets) and colon (10.1% of nets) while pancreas, stomach and appendix account for 
7.0%, 6.0%, and 3.1% of nets, respectively5. the median age at diagnosis is around 
63 years, and the incidence increases with age5. 

since nets are mainly indolent tumors, life expectancy is longer than for most other 
malignancies and the prevalence of the disease is not negligible: for all nets, it is 
estimated at 35 / 100,000 in the us7 and the prevalence of gep-nets is higher than 
that of most gastrointestinal cancers, including pancreatic, gastric, esophageal, and 
hepato-biliary carcinomas, and is only exceeded by that of colorectal neoplasia5.  
in europe, the prevalence of gep-nets is estimated at 14.9 / 100,000.6

ClAssifiCATiON
nets are now classified according to grade and extent of the disease, using the european 
neuroendocrine tumors society (enets) or the Who classifications8. grade is defined 
by the mitotic count and the ki67 index.
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grading of geP –nets, according to enets and Who classifications9-11

Grade Mitotic count and Ki67 index

1 < 2 mitoses / 10 hpf aND < Ki67 ≤ 2%

2 2-20 mitoses / 10 hpf oR Ki67 3-20%

3 > 20 mitoses / hpf oR Ki67 > 20%

previous classifications took into account differentiation, a key factor for prognosis 
and therapeutic strategies. grade 1 and 2 tumors are usually well / moderately  
differentiated while grade 3 tumors are usually poorly differentiated. however, the  
correlation between grade and differentiation is not 100% reliable. a vast majority  
of gep-nets is well or moderately differentiated (g1 or g2)6.

staging is based on the tnm (used by enets)10 or aJcc classifications12  
(used by Who), taking into account:
• Tumor size and extent of invasion (T1 to T4)
• Lymph Node involvement (N0 or N1)
• Distant Metastases (M0 or M1)

PROGNOsis

according to seer data in the us, the overall observed 5-year survival rate of gep-nets 
is 68.1%5. pancreatic nets have the lowest rates (37.6%), whereas rectal nets exhibit 
the highest rates (88.5%), showing that the primary location of the tumor partly determines 
the prognosis, regardless of other parameters5. midgut tumors, i.e. tumors of the small 
intestine, have an intermediate prognosis with a 68.1% 5-year survival rate. however, 
survival is also strongly correlated with grade, differentiation and stage of the disease7. 
localized diseases have a better prognosis than advanced and metastatic diseases; g3 
tumors are associated with poor survival rates compared to g1 and g2 tumors.

DiAGNOsis 
because the diagnosis of gep-nets is particularly challenging, most patients experience 
long delays before their tumor can be accurately identified and characterized  
(5 to 7 years on average), which explains that a majority of patients are diagnosed  
with metastatic disease13. Diagnosis is based on a body of clinical, biochemical and  
imaging data and finally confirmed by histopathological examination, performed on 
the resected tumor or a biopsy14. clinical signs and symptoms can be very evocative 
in functional tumors that secrete amines or peptide hormones resulting in specific 
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syndromes, such as serotonin or insuline15. however, most tumors are non functioning 
and remain asymptomatic until a high tumor burden provokes non-specific symptoms 
such as abdominal pain2. among biochemical markers, chromogranin a can be helpful 
but its overall sensitivity is only 60% and its increase is not specific of nets3,15. 

When clinical and biochemical parameters strongly evoke a gep-net, the tumor can 
be very difficult to localize since even symptomatic and metastatic tumors can be very 
small16. imaging has seen the greatest progress over the last decades. morphological 
or structural imaging techniques can be used for the detection and staging as in any 
type of malignancy. new techniques, such as multiphase and multidetector computed 
tomography or diffusion-weighted mri significantly improved the sensitivity of these 
methods17 but they remain poorly efficient to detect some gep-nets, such as small 
midgut tumors14.

PART iii: fUNCTiONAl iMAGiNG Of NeUROeNDOCRiNe 
TUMORs: THe PeRfORMANCe Of 68GA-DOTA PeT

RATiONAle fOR UsiNG 68GA-DOTA PeT
historically, the first functional imaging technique developed for gep-nets was 
scintigraphy using 111in-pentetreotide, now coupled with single photon emission 
tomography (spect). this method has dramatically improved the diagnosis of gep-nets 
but it has several limitations. Due to low spatial resolution, it cannot detect small 
tumors (< 1 cm of diameter) and the background binding in normal tissues results in 
insufficient contrast between tumor and normal tissues, especially in tumors bearing 
a low density of sstr1. moreover, 111in-pentetreotide carries constraints for the patient 
because image acquisition must be performed twice, namely 4 hours and 24 hours 
after injection18. finally, the radiation dose delivered to the patient is higher than with 
gallium-labelled somatostatin analogs19. new techniques have been developed to 
overcome the disadvantages of 111in-pentetreotide, using positron emission tomography 
(pet) coupled with ct or mri. tracers used for pet are somatostatin analogues, 
combined with a chelator (Dota) and radiolabeled with 68ga, resulting in either Dotatoc, 
or Dotanoc or Dotatate2. the first advantage of this radiopharmaceutical is that 
68ga is produced by a generator. moreover, 68ga-Dota pet has higher spatial resolution 
than 111in-pentetreotide allowing the detection of tumors up to 3-6 mm of diameter20; 
it also delivers less radiation to the patient19; finally, it does not require 2 sets of image 
acquisition, thus resulting in more convenience for the patient and higher patient 
throughput in hospitals21.
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DiAGNOsTiC PeRfORMANCes 
a meta-analysis of 16 studies evaluating 68ga-Dota pet in 567 patients showed 
a pooled sensitivity of 93% (91-95%) and a pooled specificity of 91% (82-97%)21. 
68ga-Dotatoc pet is superior to ct/mri as shown in a study that included 52 
patients with histologically proven net: the sensitivity of pet was 100% on a patient 
basis, detection of additional metastases was possible in 22 out of 23 patients 
diagnosed with metastases on ct/mri, and pet allowed changes in initial treatment 
decision in 59.6% of cases22. several studies demonstrated that 68ga-Dotatoc pet  
is superior to 111in-pentetreotide in the detection of gep-nets, for both primary tumors 
and metastases. for example, buchmann et al published in 2007 a series of 27  
patients in whom 68ga-pet identified 279 lesions vs. 157 for 111in-pentetreotide23.  
in another study conducted in 51 patients with either negative (n=35) or equivocal 
111in-pentetreotide scan (n=16), 68ga-Dotatate pet was positive in 41 of 47 patients 
who actually presented with net, without any false positive results, and it changed the 
management of 36 (70.6%) patients24. the study published by gabriel et al. in 2007 
also compared 68ga-Dotatoc pet and 111in-pentetreotide or 99mtc-hynic-toc in 
84 patients: the sensitivity, specificity and accuracy of pet were 97%, 92% and 96% 
respectively, versus 52%, 92% and 58 for spect respectively25. finally, a study compared 
the performances of 68ga-Dotatate pet, 111in-pentetreotide and multiphase ct 
and/or mri in 131 patients with gep-nets or unknown primary nets26. sensitivity 
was 95,1%, 30,9% and 45,3% for the three techniques respectively (p<0,001) and 
68ga pet found a previously unknown primary tumor in 4 out of 14 patients. it also 
changed the management recommendation in 32.8% of patients.

taken together, these results clearly show that 68ga-Dota pet exhibits higher diagnostic 
performances than spect scans for the detection and staging of gep-nets. a recent 
consensus stated that this technique should be preferred to 111in-pentetreotide for 
functional imaging27 and the latest enets guidelines recommend pet/ct using  
68ga-labeled analogues for the diagnosis of pancreatic28 or jejunoileal nets4. 

the main disadvantage of pet using 68ga-Dotatoc was that the radiopharmaceutical  
had to be prepared onsite. and because many sites could not afford the required 
equipment and human resources, 68ga-Dotatoc pet was only available in highly 
specialized centers. moreover, the technique was not standardized and the quality of 
the preparation depended on staff expertise. somakit toc has been developed  
to provide healthcare professionals a gmp, ready-to-use kit, with a standardized  
reconstitution method and simplified quality control to guarantee high quality standards. 
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PART iV: iNfORMATiON ON sOMAKiT TOC fOR 
HeAlTHCARe PROfessiONAls: sUMMARy PRODUCT 
iNfORMATiON

main characteristics of the product

Pharmaceutical 
form

Therapeutic 
indications

Posology and method 
of administration

Kit for radiopharmaceutical 
preparation  
containing:

•  Powder for solution  
for injection: the vial 
contains a white  
lyophilised powder. 
Each vial of powder 
contains 40 micro-
grams of edotreotide.

•  Reaction buffer: the  
vial contains a clear, 
colourless solution.

For radiolabelling with 
gallium (68Ga) chloride 
solution (the radionuclide 
is not part of the kit).

after radiolabelling with 
gallium (68Ga) chloride 
solution, the solution of 
gallium (68Ga) edotreotide 
obtained is indicated  
for Positron Emission 
Tomography (PET)  
imaging of somatostatin 
receptor overexpression 
in adult patients with 
confirmed or suspected 
well-differentiated  
gastro-enteropancreatic  
neuroendocrine tumours 
(GEP-NET) for localizing 
primary tumours and their 
metastases.
This medicinal product is 
for diagnostic use only.

The recommended activity 
for an adult weighing 70 
kg is 100 to 200 mBq, 
administered by direct 
slow intravenous injection.
The activity will be adapted 
to patient characteristics, 
the type of PET camera 
used and acquisition 
mode.

The activity of gallium 
(68Ga)edotreotide has to 
be measured with an  
activimeter immediately 
prior to injection.

SomaKit ToC is for 
intravenous use and 
for single use only.
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Dotatoc (or edotreotide) is a peptide with 8 amino acids with a covalently bound
chelator (Dota). the molecule, with the amino acid sequence: h-D-phe-cys-tyr-
Dtrp-lys-thr-cys- thr-oh, is cyclized through a disulfide formation of the sh groups
of the cysteines. Dotatoc has a molecular weight of 1421.6 D and has the following
chemical structure:

[(4,7,10-tricarboxymethyl-1,4,7,10-tetrazacyclododec-1-yl)acetyl]-(D)-phenylalanyl-(l)
cysteinyl-(l)-tyrosyl-(D)-tryptophanyl-(l)-lysyl-(l)-threoninyl-(l)-cysteinyl-(l)-thre-
oninecyclic (2-7)disulfide

sPeCifiC POPUlATiONs

elderly population
no special dosage regimen for elderly patients is required.

Renal impairment / hepatic impairment
the safety and efficacy of gallium (68ga) edotreotide have not been studied in patients 
with renal or hepatic impairment.

Paediatric population
the safety and efficacy of gallium (68ga) edotreotide has not been established in paediatric 
populations, where the effective dose might be different than in adults. there is no 
recommendation for use of somakit toc in paediatric patients.
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iMAGe ACqUisiTiON

the acquisition must include a whole body acquisition from skull to mid-thigh. the 
recommended time for imaging is 40 to 90 minutes post injection. imaging acquisition 
start time and duration should be adapted according to the equipment used, the patient 
and the tumour characteristics in order to obtain the best image quality possible.

CONTRAiNDiCATiONs 

hypersensitivity to the active substance, to any of the excipients or to any of the 
components of the labeled radiopharmaceutical.

WARNiNGs AND PReCAUTiONs fOR Use

Potential for hypersensitivity or anaphylactic reactions

if hypersensitivity or anaphylactic reactions occur, the administration of the medicinal 
product must be discontinued immediately and intravenous treatment initiated, if 
necessary. 

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 / hepatic impairment

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

Patient preparation

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

interpretation of gallium (68ga) edotreotide images and limitations of use

pet images with gallium (68ga) edotreotide reflect the presence of somatostatin 
receptors in the tissues.

the organs with high physiological uptake of gallium (68ga) edotreotide include spleen, 
kidneys, liver, pituitary gland, thyroid gland and adrenals. high physiological uptake of 
gallium (68ga) edotreotide by the pancreas uncinate process can also be observed.

in gep-net, a more intense gallium (68ga) edotreotide uptake than normal background 
is a consistent finding. however, lesions of gep-net not expressing sufficient density 
of somatostatin receptors cannot be visualised with gallium (68ga) edotreotide. pet 
images with gallium (68ga) edotreotide should be interpreted visually, and semiquantitative 
measurement of gallium (68ga) edotreotide uptake should not be used for clinical  
interpretation of images.
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an increased uptake of gallium (68ga) edotreotide is not specific for gep-net. 
positive results require evaluating the possibility that another disease, characterised 
by high local somatostatin receptor concentrations, may be present, such as subacute 
inflammations, thyroid diseases, tumours of the pituitary gland, neoplasms of the 
lungs (small-cell carcinoma), meningiomas, mammary carcinomas, lympho-proliferative 
disease and tumours arising from tissue embryologically derived from the neural crest 
(e.g. paragangliomas, medullary thyroid carcinomas, neuroblastomas, pheochromocytomas).

Concomitant use of somatostatin analogues

it is preferable to perform imaging with gallium (68ga) edotreotide the day(s) before the 
next administration of a somatostatin analogue. 

after the procedure

close contact with infants and pregnant women should be restricted during the first 8 
hours after administration.

specific warnings

Depending on the time when you administer the injection, the content of sodium may 
in some cases be greater than 1 mmol. this should be taken into account in patients 
on low sodium diet. 

Due to the acidic ph of the radiolabelled gallium (68ga) edotreotide solution, accidental 
extravasation may cause local irritation. in case of extravasation, the injection must be 
stopped, the site of injection must be changed and the affected area should be irrigated 
with sodium chloride solution.

feRTiliTy, PReGNANCy AND lACTATiON

Women of childbearing potential

any woman who has missed a period should be assumed to be pregnant until proven 
otherwise. if in doubt about her potential pregnancy, alternative techniques not using 
ionizing radiation (if there are any) should be offered to the patient.

Pregnancy

no data are available regarding the use of this product during pregnancy. radionuclide 
procedures carried out on pregnant women also involve radiation doses to the fœtus. 
only essential investigations should therefore be carried out during pregnancy, when 
the likely benefit far exceeds the risk incurred by the mother and fœtus.

breastfeeding

before administering radiopharmaceuticals to a mother who is breastfeeding, consideration 
should be given to the possibility of delaying the administration of radionuclide until 
the mother has ceased breastfeeding, and to what is the most appropriate choice of 
radiopharmaceuticals, bearing in mind the secretion of activity in breast milk.  
if the administration is considered necessary, breastfeeding should be interrupted  
for 8 hours and the expressed feeds discarded. 
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fertility

no studies were conducted to assess the impact on fertility.

UNDesiRAble effeCTs
no adverse reactions related to gallium (68ga) edotreotide have been reported.

exposure to ionising radiation is linked with cancer induction and a potential for  
development of hereditary defects. as the effective dose is about 4.5 msv when the 
maximal recommended activity of 200 mbq is administered, these adverse reactions 
are expected to occur with a low probability.

PHARMACOlOGiCAl PROPeRTies

mechanism of action

gallium (68ga) edotreotide binds to somatostatin receptors. in vitro, this radiopharma-
ceutical binds with high affinity mainly to sstr2 but also, to a lesser extent, to sstr5.
in vivo, semiquantitative correlation was not assessed between gallium (68ga) edotreotide 
uptake in tumours and the density of sstr in histopathological samples neither in 
gep-net patients nor in normal organs.

Pharmacodynamic effects

at the chemical concentrations used for diagnostic examinations, gallium (68ga)  
edotreotide does not appear to have any clinically relevant pharmacodynamic effect.

Clinical efficacy and safety

for the detection of the primary gep-net site in case of rising levels of a relevant 
biochemical tumour marker or in case of proven net metastasis, patient-based  
sensitivity and specificity of gallium (68ga) edotreotide pet were 100% (4/4) and 89% 
(8/9), respectively, in the prospective study of gabriel et al. 200725. lesion-detection 
rate was 75% (3/4) in the subgroup of patients with unknown primary tumour site of 
the prospective study of frilling et al. 201022. in the retrospective paper of schreiter et 
al. 2014, the intra-individual comparison in a subgroup of 20 patients showed that  
gallium (68ga) edotreotide permitted to localise the primary tumour in 9/20 (45%)  
patients while indium (111in) pentetreotide did in 2/20 (10%)29.

a prospective intra-individual comparison showed that gallium (68ga) edotreotide is 
able to detect lesions better than indium (111in) pentetreotide. a lesion detection rate  
of 100% (40/40) versus 85% (34/40) was observed in the study of hofmann et al. 2001 
recruiting patients with histologically proven bronchial (n=2) or midgut (n=6) nets30.  
in the study of buchmann et al. 2007, conducted in 27 patients mostly with gep-net 
(59%) or nets of unknown primary (30%), gallium (68ga) edotreotide identified 279 
lesions versus 157 lesions seen with indium (111in) pentetreotide23. in the study of 
Van binnebeek et al. 2015 in 53 patients with metastatic gep-net [mostly gep-net 
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(n=39) or net of unknown origin (n=6)], the lesion-based detection rate of gallium 
(68ga) edotreotide was 99.9% (1098/1099) versus 60% (660/1099) for indium (111in) 
pentetreotide based on the follow-up scans31. in the study of lee et al. 2015 in 13 
gep-net patients, a total of 35 positive lesions were detected in 10 patients on either 
gallium (68ga) edotreotide pet/ct or indium (111in) pentetreotide spect/ct while 3 
patients did not exhibit any positive lesions on either imaging method32. gallium (68ga) 
edotreotide detected 35/35 (100%) lesions vs 19/35=54% for indium (111in) pentetreotide 
spect/ct. in the study of kowalski et al. 2003 in 4 patients with gep-net, gallium 
(68ga) edotreotide showed better patient-based detection rate (100%) than indium 
(111in) pentetreotide (50%)33. 

Data available on clinical efficacy of gallium (68ga) edotreotide for the indication of 
predicting and monitoring of therapeutic response to peptide receptor radionuclide 
therapy (prrt) in histologically confirmed metastatic net are limited. 

PHARMACOKiNeTiCs

distribution

after intravenous injection, gallium (68ga) edotreotide is rapidly cleared from the blood 
following bi-exponential elimination of activity with half-lives of 2.0 ± 0.3 min and  
48 ± 7 min respectively.

organ uptake

the organ with the highest physiological uptake of gallium (68ga) edotreotide is the 
spleen, followed by the kidneys. about 50 minutes after intravenous administration, 
gallium (68ga) edotreotide accumulation shows plateauing in all organs.
the organ uptake has been shown to be age-independent in normal adult human  
tissues and also predominantly gender-independent (except for the thyroid and head 
of pancreas).

elimination

no radioactive metabolites were detected in serum within 4 hours after intravenous 
injection of gallium (68ga) edotreotide.
approximately 16% of gallium (68ga) edotreotide activity is removed from the body in 
the urine within 2 to 4 hours. the peptide is excreted via kidneys as intact compound.

half-life

given that the elimination rate is substantially slower than the physical half-life of gallium 68 
(68 min), the biological half-life will have little impact on the effective half-life of the 
product which then would be expected to be somewhat less than 68 minutes.

Renal/hepatic impairment

the pharmacokinetics in patients with renal or hepatic impairment has not been  
characterized.
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sHelf life AND sTORAGe

shelf life

unopened vials

12 months.

after radiolabelling

4 hours. 
Do not store above 25°c after radiolabelling.
from a microbiological point of view, the product should be used immediately. if not 
used immediately, in-use storage times and conditions prior to use are the responsibility 
of the user.

special precautions for storage

store in a refrigerator (2°c to 8°c).
store in the original package in order to protect from light.
for storage conditions after radiolabelling of the medicinal product, see section above.

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

DOsiMeTRy
gallium-68 decays with a half-life of 68 min to stable zinc-68, 89% through positron 
emission with a mean energy of 836 keV followed by photonic annihilation radiations 
of 511 keV (178%), 10% through orbital electron capture (X-ray or auger emissions), 
and 3% through 13 gamma transitions from 5 excited levels.

the dosimetry of gallium (68ga) edotreotide was calculated by sandstrom et al. (2013), 
using olinDa/eXm 1.1 software (table).
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dosimetry of gallium (68ga) edotreotide

Absorbed dose in selected organs mGy/Mbq

organs mean

adrenals 0.077

Brain 0.010

Breasts 0.010

Gallbladder wall 0.015

Lower large intestine wall 0.015

Small intestine 0.023

Stomach wall 0.013

Upper large intestine wall 0.020

Heart wall 0.020

Kidneys 0.082

Liver 0.041

Lungs 0.007

muscle 0.012

ovaries 0.015

Pancreas 0.015

Red marrow 0.016

osteogenic cells 0.021

Skin 0.010

Spleen 0.108

Testes 0.011

Thymus 0.011

Thyroid 0.011

Urinary bladder wall 0.119

Uterus 0.015

Total body 0.014

effective dose msv/mbq 0.021

the effective dose resulting from the administration of an activity of 200 mbq to an 
adult weighing 70 kg is about 4.2 msv.
for an administered activity of 200 mbq the typical radiation dose to the critical organs, 
which are the urinary bladder wall, the spleen, the kidneys and the adrenals, are about 
24, 22, 16 and 15 mgy, respectively.
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iNsTRUCTiONs fOR PRePARATiON

Radiation safety – Product handling

use waterproof gloves, effective radiation shielding, and appropriate safety measures 
when handling the radiolabelled somakit toc to avoid unnecessary radiation exposure 
to the patient, occupational workers, clinical personnel, and other persons.

radiopharmaceuticals should be used by or under the control of healthcare professionals 
who are qualified by specific training and experienced in the safe use and handling of 
radionuclides, and whose experience and training have been approved by the appropriate 
governmental agency authorised to license the use of radionuclides.

the gallium (68ga) edotreotide solution must be prepared in accordance with radioprotection 
and pharmaceutical quality standards, especially concerning aseptic technique. if at 
any time in the preparation of this product the integrity of the vials is compromised, 
the product should not be used.

a low dead space 1 ml plastic syringe must be used in order to precisely measure the 
adequate volume of reaction buffer to be added during the preparation. glass syringe 
must not be used.

for administration, the solution should be withdrawn via the stopper using a single 
dose syringe fitted with suitable protective shielding and a disposable sterile needle  
or using an authorised automated application system.

method of preparation

somakit toc is supplied as a kit containing two vials. it is intended to be radiolabelled 
with a gallium (68ga) chloride solution compliant with the ph. eur. monograph 2464 
gallium (68ga) chloride solution for radiolabelling and that, in addition, is sterile and 
has been tested for compatibility with somakit toc. only generators that have been 
authorised as medicinal products in the eu should be used. refer to the summary of 
product characteristics of the particular generator for more information.

the following authorised generator has shown to be compatible with somakit toc:
galliapharm, 0.74 – 1.85 gbq, radionuclide generator (eckert & Ziegler radiopharma 
gmbh).

the gallium (68ga) edotreotide solution for intravenous injection must be prepared 
according to aseptic procedure, local regulation and the following instructions:

1. if possible, for more convenience in the preparation of radiolabelled somakit   
 toc, the heating platform should be placed right beside the generator.

2.   set the temperature of the shielded dry bath at 95°c and wait for the temperature  
 to reach the set point and stabilize.

3. flip off cap from the vial of powder and swab the top of the vial closure with an  
 appropriate antiseptic to disinfect the surface, and then allow the stopper to dry.

4.  pierce the Vial 1 septum with a 0.2 µm sterile vent filter in order to maintain atmospheric 
pressure within the vial during the radiolabelling process.

Kit for the preparation 
68Ga-DOTATOC for injection
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5. flip off cap from the Vial 2 (reaction buffer) and swab the top of the vial closure  
 with an appropriate antiseptic to disinfect the surface, and then allow the stop 
 per to dry. With a low dead space 1 ml sterile syringe carefully withdraw the adequate  
 volume of the reaction buffer. 
 buffer volum is calculated as follows: 

 buffer volume (ml) = HCl volume (ml) x HCl molarity
 and keep the reaction buffer in syringe for step “9”

6. connect the male luer of the outlet line of the 68ge/68ga generator with a sterile  
 needle (coated with silicone or other appropriate material able to reduce metal  
 impurity trace, – not supplied).

7. connect the Vial 1 to the outlet line of the generator by pushing the needle   
 through the rubber septum. 

8. elute the generator directly into the Vial 1 (through the needle) according to the  
 generator manufacturer instructions for use, in order to reconstitute the powder  
 with the eluate. the elution can be performed either manually or by means of a  
 pump.

9. at the end of the elution, disconnect the generator from the Vial 1 withdrawing  
 the needle from the rubber septum and immediately add the reaction buffer 
 previously dosed in the 1 ml sterile syringe. Withdraw the syringe and the 0.2 µm  
 sterile vent filter and move the vial to the hole of the dry bath at 95°c, using a  
 plier. leave the vial at 95°c for at least 7 minutes (do not exceed 10 minutes 
 heating) without agitation or stirring.

10. after 7 minutes, remove the vial from the dry bath, place it in an appropriately  
 labeled lead shield and let it cool down at room temperature for approximately 
 10 minutes.

11. assay the vial radioactivity using a suitable radioactivity calibration system and  
 record the result. report the activity value, the calibration time, the batch number  
 and the expiry time on the shield label included in the pack to be applied on the  
 lead shielding container after radiolabelling. 

12. perform the quality control according to the recommended methods in order to  
 check the compliance to the specifications (see section, “quality control”).

13. the solution should be visually inspected prior to use. only clear solutions, free  
 from visible particles should be used. the visual inspection should be performed  
 under a shielded screen for radioprotection purposes.

14. store the vial containing the gallium (68ga) edotreotide solution below 25°c until  
 use. at the time of administration the product must be aseptically withdrawn and  
 the radioprotection standards must be followed. the patient dose should be measured  
 by a suitable radioactivity calibration system immediately prior to patient administration.  
 product administration data should also be recorded. 
 gallium (68ga) edotreotide solution is stable up to 4 hours after preparation.   
 therefore, the radiolabelled solution can be used within 4 hours after preparation  
 according to the radioactivity required for the administration. 
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radioactive waste must be disposed of in accordance with relevant national   
regulations.

after radiolabelling with the correct volume of reaction buffer and generator eluate, 
any further dilution with any diluent is prohibited.

Quality control

main characteristics of the product

Test Acceptance Criteria Method

appearance Clear solutions free of 
visible particles

Visual inspection

pH 3.2 – 3.8 pH-indicator strips

Labelling efficiency 
colloidal gallium-68 
species

≤ 3% Thin layer chromatography
(ITLC1, see details below)

Labelling efficiency
% Free gallium-68

≤ 2% Thin layer chromatography
(ITLC2, see details below)

the quality controls should be performed under a shielded screen for radioprotection 
purposes.

68Ge /68Ga 
generator

68Ga-Edotreotide

HCI

Reaction
Buffer
solution
(Vial 2)

Sterile needle

Vent filter

ΔT

68Ga in HCI

Kit Lyophilized formulation
(Vial 1)

Kit for the preparation 
68Ga-DOTATOC for injection
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recommended method for determining labelling efficiency of gallium (68ga) 
edotreotide:

itlC1:

material

• Glass-fibre ITLC paper (e.g. Agilent ITLC SGI001) pre-cut to 1 cm x 12 cm strips 
• Mobile phase: 77 g/L solution of ammonium acetate in water /Methanol 50:50 V/V
• Developing tank
• Radiometric ITLC scanner

sample analysis

1. the tlc developing tank is prepared by pouring the mobile phase to a depth of 3  
 to 4 mm. cover the tank and allow to equilibrate.

2. apply a drop of the gallium (68ga) edotreotide on a pencil line 1 cm from the 
 bottom of the itlc strip.

3. place the itlc strip in the developing tank and allow it to develop for a distance  
 of 9 cm from the point of application.

4. scan the itlc with a radiometric itlc scanner

5. the retention factor (rf) specifications are as follows:

 not complexed gallium (68ga) = 0 to 0.1
 gallium (68ga) edotreotide = 0.8 to 1

the labelling efficiency is calculated by integration of peak with rf = 0 to 0.1 that must 
be ≤ 3%.

itlC2:

material

•  Glass-fibre ITLC paper (e.g. Agilent ITLC SGI001) pre-cut to 1 cm x 12 cm strips 
mobile phase: sodium citrate 0.1 m (ph 5) in water

• Developing tank
• Radiometric ITLC scanner

sample analysis

1. the tlc developing tank is prepared by pouring the mobile phase to a depth 
 of 3 to 4 mm. cover the tank and allow to equilibrate.

2. apply a drop of the gallium (68ga) edotreotide solution on a pencil line 1 cm from  
 the bottom of the itlc strip.

3. place the itlc strip in the developing tank and allow it to develop for a distance  
 of 9 cm from the point of application.

4. scan the itlc with a radiometric itlc scanner
 the retention factor (rf) specifications are as follows: 
 gallium (68ga) edotreotide = 0.1 to 0.2
 free gallium-68 = 0.9 to 1
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the labelling efficiency is calculated by integration of peak with rf = 0.9 to 1.0 that 
must be ≤ 2%.

Detailed information on this medicinal product is available on the website of the 
european medicines agency http://www.ema.europa.eu.

PART V: PATieNT COUNseliNG iNfORMATiON

adequate hydration

patients should be advised to drink a sufficient amount of water to ensure adequate 
hydration before their pet study and should be urged to drink and urinate as often as 
possible during the first hours following the administration of gallium (68ga) edotreotide 
injection, in order to reduce radiation exposure.

Children and adolescents

this medicine is not recommended in patients under 18 years of age because its 
safety and efficacy have not been established in this patient population.

other medicines and somaKit toC

patients should be asked if they take or have recently taken or might take any other 
medicines, including somatostatin analogues or glucocorticoids, since they may interfere 
with the interpretation of the images.

Pregnancy and breast-feeding 

Women should be asked if they are pregnant or breast-feeding, or may be pregnant or 
are planning to have a baby.

there is no information about the safety and the efficacy of the use of this medicine 
during pregnancy. only essential investigations should be carried out during pregnancy, 
when the likely benefit far exceeds any risk to the mother and foetus.

if a woman is breast-feeding the procedure might be delayed or the patient <may be 
asked to stop breastfeeding and to discard this milk until there is no radioactivity in 
her body (8 hours after the administration of somakit toc). 

driving and using machines

it is considered unlikely that somakit toc will affect ability to drive or to use machines. 

somaKit toC contains sodium

this medicine contains 1.5 mmol (or 32.5 mg) sodium per dose. this should be taken 
into consideration if patients are on a controlled sodium diet.

Kit for the preparation 
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