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CHAPTER FOUR 
DEVELOPMENT AND VALIDATION OF RADIOLABELLED PK11195 FOR 

SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 
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INTRODUCTION 
The central-type benzodiazepine receptor (CBR) with the known clinically relevant anxiolytic, 

anticonvulsant and muscle-relaxant effect of benzodiazepines is coupled to GABA receptors and their 

associated chloride channels.  Unexpectedly, rat peripheral tissues used as negative controls for 

radioligand binding experiments also demonstrated high affinity [3H]diazepam binding [1].  These 

peripheral binding sites were structurally and pharmacologically distinct from the CBR.  Based on their 

localisation outside of the central nervous system and the high affinity for several 1,4-

benzodiazepines, these sites were designated "peripheral-type" benzodiazepine receptors (PBR) [2].  

Although present in virtually all mammalian peripheral tissues, marked differences in PBR density and 

distribution of various species have been shown using autoradiographic techniques [3,4].  It is found in 

highest concentrations in kidneys, colon membranes, heart, steroid hormone producing cells of 

adrenal cortex, ovaries and testes, and several cell types of the immune system, such as mast cells 

and macrophages [2,5-7].  It is also present in low concentrations throughout the brain, primarily 

associated with the choroid plexus, ependymal linings, and glial cells [8-10].  Subcellular, the PBR is 

found in greatest abundance in the mitochondrial outer membrane and plasma membrane, however, 

other localisations are possible.  Although the specific function of the PBR remains unknown, it is 

generally accepted to be involved in lipid metabolism and/or transport, heme biosynthesis, cell 

proliferation, or ion channel functions [2,11,12]. 

 

The immunomodulatory role for this receptor includes the ability to induce monocyte chemotaxis [13], 

modulate cytokine expression and superoxide generation [14], and stimulate formation of antibody-

producing cells [6,15].  Moreover, it has the ability to reflect the effect of neuronal injury and 

neurotoxicity, by a colocalisation with activated microglia (brain resident macrophages) [16-18]. 

 

Iodo-PK 11195 [1-(2-iodophenyl)-N-methyl-N-(1-methyl-propyl)-3-isoquinolone carboxamide] is a 

specific and selective high affinity ligand (KD 8.0 ± 1.7 nM) for the PBR in all species, comparable with 

PK 11195 itself (KD 14.0 ± 3.4 nM) and, in this way, can be used as a diagnostic marker for the PBR.  

It has neither anxiolytic nor spasmolytic activity, nor interactions with other receptors and has 

thermodynamically been classified as an antagonist or partial agonist [2].  In vitro work revealed that 

iodinated PK 11195 binds specifically to the PBR, a binding that was dramatically increased at the 

sites of brain lesions [19]. 

 

In vivo visualisation of the human PBR, and in this way of glial neoplasms, neuronal damage, cellular 

inflammatory infiltration and microgliosis, has previously been done with 11C radiolabelled PK 11195 

[20-28].  Research with this ligand, however, is restricted to institutions with a positron emission 

tomography (PET) system and an in-house cyclotron that have access to these short-lived positron 

emitters.  Therefore, the availability of a radiolabelled single photon emission computed tomography 

(SPET) ligand for the study of the PBR would allow a wider application.  Similarly, Chalon et al. 

concluded already that iodinated PK 11195 could be suitable to detect brain injuries in humans by 

SPET [19]. 
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In a previous study, the in vivo behaviour in mice (biodistribution, displacement and metabolisation) 

and humans (metabolisation) was assessed [29].  In the present study, the in vivo biodistribution and 

radiation dosimetry of [123I]iodo-PK 11195 following a single intravenous-bolus administration was 

investigated in 5 healthy volunteers.  The [123I]iodo-PK 11195 blood and plasma pharmacological 

profile was determined.  Data obtained from the biodistribution combined with basic pharmacokinetics 

of [123I]iodo-PK 11195 were used to work out the dosimetry of [123I]iodo-PK 11195 according to the 

MIRD formulation [30]. 
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PATIENTS AND METHODS 
Radionuclide synthesis and quality control 
123I was purchased from Amersham Cygne (the Netherlands) and PK 11195 was obtained from RBI (USA).  123I 

labelled 1-(2-iodophenyl)-N-(1-methyl-propyl)-3-isoquinoline carboxamide ([123I]iodo-PK 11195) was synthesised 

according to the method described previously [29,31], using a direct displacement of aromatic chlorine under 

solid-state conditions.  The specific activity of the labelled compound was 6.7-17.6 GBq/µmol (180-475 

mCi/µmol).  The total labelling yield was 50-60% and the radiochemical purity of the final product, as assessed 

with high performance liquid chromatography (HPLC), was >99%. 

 
Subject accrual and assessment 
The study protocol was approved by the Institutional Review Board of the University Hospital.  Five healthy 

volunteers (with regard to medical history and physical examination) consisting of 4 males and 1 female, with a 

mean weight of 72.4 kg (range 55 to 94 kg), and a mean age of 30.2 years (range 19 to 56 yrs) gave written 

informed consent.  None of them had a clinical history that could have affected the biodistribution or elimination of 

the radioligand.  Thyroid was blocked with Lugol's solution for all volunteers (5% iodine and 10% potassium 

iodide; one-day protocol of 20 drops one hr before the radioligand injection). 

 
Administered activity measurements 
The amount of radioactivity in each syringe containing [123I]iodo-PK 11195 was measured in a dose calibrator 

before and after injection.  The mean dose administered was 112 MBq with a range of 51.8 to 181.7 MBq (1.7-4.9 

mCi). 

 
[123I]iodo-PK 11195 gamma camera emission images 
Scanning was done with a two-headed large-field-of-view gamma camera system (Helix, GE Medical Systems, 

Milwaukee, USA) equipped with a medium energy, general purpose, parallel-hole collimator (256×1024 byte-

mode matrix).  A 20% photopeak window was symmetrically centred on 159 keV.  The volunteers were lying 

supine with a 0.9% saline infusion (Baxter, Belgium) in the left arm (where blood sampling was performed), while 

the [123I]iodo-PK 11195 was injected in bolus via a peripheral right arm vein.  Sequential anterior and posterior 

whole body scans were performed immediately post-injection and at 0.5, 1, 1.5, 2, 6, 24, 48 and 72 hours post-

injection, with a scan speed varying from 12 cm/min for the early to 6 cm/min for the late images.  The mean 

number of total counts of the first scan was 536 kcts in the AP- and 473 kcts in the PA-direction.  Conversion from 

counts to activity was performed based on the initial whole body scan. 

 

Pharmacokinetics and metabolite analysis 
Blood samples (citrate tubes) were taken immediately post-injection and 15, 30, 45 sec, 1, 1.5, 2, 3, 5, 7.5, 10, 15, 

20, 36, 50, 90 min, 4, 8, 24, 48 h post-injection.  Radioactivity was determined with a 3 × 3" NaI (Tl) detector.  The 

amount of radioactivity in the blood was calculated using total blood volume based on the individual haematocrit 

and expressed as % of injected activity of [123I]iodo-PK 11195.  Urine was collected up to 48 hr to measure the 

fraction of the activity voided by the renal system.  Activity not excreted in urine was assumed to be eliminated in 

faeces.  Radioactivity in urine was measured using a well-type ionisation chamber (Radcal Corporation, Monrovia, 

USA).  Analysis of metabolites in plasma and urine was performed with a HPLC system, as described previously 

[29]. 
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Count rate measurements and organ residence times 
Irregularly shaped regions of interests (ROIs) were drawn with a digital track ball along the outer border of those 

organs that accumulated sufficient activity to be seen clearly on the images.  All ROIs were drawn by a single 

operator, minimising variability in region definition.  The ROI set, determined in the anterior image with the best 

visualisation of the specific organ, was applied to all images, after translation to correct for any difference in 

subject position at the different acquisition times.  Finally, ROIs were mirrored about their long axis for the 

posterior whole body images.  Shapes and sizes were kept constant for all individual emission images.  Decay 

corrected ROIs of the whole-body images were analysed and geometric mean count rates were used to 

determine source organ time-activity curves.  A soft tissue region in the upper thigh was used for background 

subtraction.  A multi-exponential fit was applied to the time-activity curves for the organs and tissues of each 

subject using in-house software.  Residence times of the gall bladder, heart wall, liver and testes were calculated 

for each of the 5 volunteers.  The residence time of the urinary bladder was calculated using the dynamic bladder 

model of Cloutier et al. with a voiding interval of 4.8 h [32].  For each volunteer the measured fraction of the 

activity leaving through the kidney – bladder pathway was taken into account.  Residence times of the 

gastrointestinal tract were determined assuming the ICRP 30 model.  The gallbladder was assumed to empty its 

content every 6 h into the small intestine.  Using the obtained individual residence times, target organ absorbed 

doses and effective dose were calculated using the MIRD method (3.0 software package) [30] with organ 

weighting factors from ICRP 60 [33]. 
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RESULTS 
Pharmacokinetics and metabolite analysis 
Figure 1 shows the percentage of the injected activity of [123I]iodo-PK 11195 in whole blood, plasma, 

and plasma corrected for metabolites up to 60 minutes post-injection for one subject. 
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FIGURE 1. Percentage of the injected activity of [123I]iodo-PK 11195 in whole blood, plasma, and plasma corrected for 

metabolites up to 60 minutes post-injection for one subject 

g whole blood; ▲ plasma; n plasma corrected for metabolites 

 

The [123I]iodo-PK 11195 was rapidly cleared from the blood pool, primarily by the hepatobiliary system.  

An average of 77.5 ± 10.2% (range 60.0 to 85.3%) of the administered tracer remained in the soft 

tissues, which necessitated the background subtraction, especially for small organs. 

 

Analysis of the metabolites in plasma showed a decomposition of the original tracer into two polar 

metabolites.  Figure 2 shows the time course for the average percentage of parent radioactivity of 

[I123]iodo-PK 11195 and the two major metabolites in venous plasma immediately post-injection, 7.5, 

20, 37 and 50 minutes post-injection. 

 

The mean measured urinary excretion was 22.0 ± 3.2% (range 18.9 to 25.2%) of the administered 

activity at 48 hr post-injection.  No unchanged [123I]iodo-PK 11195 was detected in urine. 
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FIGURE 2. Time course for the average percentage (± SD) of parent radioactivity of [123I]iodo-PK 11195 and two major 

metabolites in venous plasma immediately post-injection, 7.5, 20, 36 and 50 minutes post-injection from five individuals studied. 

_______ [123I]iodo-PK 11195 

_ _ _ _ _ major metabolite (probably free 123I) 

………… other metabolite 

 

Biodistribution and dosimetry 
All subjects completed successfully the imaging protocol.  No adverse or subjective effects of the 

tracer on any of the subjects were observed.  Serial anterior whole body images of one subject are 

presented in Figure 3.  Visual analysis of the acquired body scans showed avid and rapid liver uptake 

of the radiopharmaceutical.  Activity noted within the gall bladder and bowel provides clear evidence of 

excretion through the enterohepatic route.  No other major organ systems showed significant uptake 

of [123I]iodo-PK 11195, except for some activity in the heart (average uptake 1.9%, highest uptake 

3.1% immediately post-injection) and a small amount of activity in the testes for 2 of the 4 males 

(average uptake 0.5%, highest uptake 0.6% 7 hr post-injection) and thyroid for 3 subjects (average 

uptake 0.4%, highest uptake 0.7% 24 hr post-injection).  Figure 4 displays the time- 

activity curves for heart, liver, gallbladder and testis for one subject.  Concerning the equilibrium 

concentrations of tracer (%/ID/g) in various tissues, the following levels for the specific uptake were 

obtained in the steady-state situation two hours after administration: liver 4.5 × 10-3 %/ID/g (SD=0.5 × 

10-3), heart 9.7 × 10-3 %/ID/g (1.3 × 10-3) and testes 2.7 × 10-2 %/ID/g (0.5 × 10-2). 
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FIGURE 3. Serial anterior whole body images immediately post-injection, 1, 2, 6 and 24-hr post-injection.  An intense 

gallbladder activity is seen on the 6-hr images along with activity in the liver and large bowel system.  On the 2-hr images both 

kidneys can be clearly visualised 
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FIGURE 4. Time-activity curves for liver, heart, gallbladder and testis for one subject (expressed as % of the injected activity)  

Liver (-------- fit line);  Heart ( -  fit line); × Gall bladder (— — fit line); + Testes ( fit line) 
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Table 1 shows the residence times for each of the 5 volunteers.  Except for the remainder 

compartment, the values were highest for the liver in all subjects.  Average organ residence times 

were 0.74 ± 0.18 hr (range 0.47 to 0.87 hr), 0.44 ± 0.29 hr (range 0.15 to 0.76 hr), and 0.29 ± 0.19 hr 

(range 0.10 to 0.49 hr) for the liver, upper large intestine, and lower large intestine respectively.  

Average organ residence time of the testes (4 male volunteers) was 0.17 ± 0.03 (range 0.12 to 0.19 

hr).  For the one female volunteer the ovary residence time was estimated, based on literature data, 

assuming a similar specific activity (activity/g) as in the testes [5,34-36].  This procedure was 

necessary because of the impossibility to draw ROIs in the ovary region due to the superimposed 

gastrointestinal tract.  For testes and ovaries mass, standard values were adopted [37]. 

 
TABLE 1. Residence times (hr) in each organ for all subjects 

  Subject 

Organ 1 2 3 4 5 

GB 0.17 0.15  0.12 0.25 

SI 0.12 0.09 0.35 0.34 0.47 

ULI 0.20 0.15 0.56 0.54 0.76 

LLI 0.13 0.10 0.36 0.35 0.49 

Heart wall 0.24 0.39 0.36 0.22 0.17 

Liver (* +GB) 0.47 0.85 *0.80 0.71 0.87 

UB 0.23 0.22 0.20 0.23 0.27 

Testes/Ovaries* 0.12 0.19 0.19 0.18 *0.05 

Remainder 15.50 15.30 16.20 15.20 14.10 
GB = gallbladder; LLI = lower large intestine; SI = small intestine; ULI = upper large intestine; UB = urinary bladder 
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Table 2 lists the absorbed dose estimates and effective dose for [123I]iodo-PK 11195 in this sample.  

The testes received the largest radiation burden: 109.4 ± 19.3 µGy/MBq.  Gallbladder wall, upper large 

intestine and lower large intestine received doses of respectively 48.7 ± 19.4, 39.9 ± 16.2 and 38.3 ± 

14.8 µGy/MBq.  The ovary dose was estimated to be 138.0 ± 24.3 µGy/MBq.  All other organs 

investigated received doses of 31.5 µGy/MBq or less.  The mean effective dose for the normal adult 

was estimated to be 40.3 ± 6.6 µSv/MBq. 

 
TABLE 2. Radiation absorbed dose estimates for [123I]iodo-PK 11195 

Target organ 
Mean 

(µGy/MBq) 
Standard deviation 

Adrenals 16.2 0.6 

Bone surfaces 23.7 1.0 

Brain 11.7 0.6 

Breasts 10.1 0.5 

Gallbladder wall 48.7 19.4 

Heart Wall 31.5 7.8 

Kidneys 15.2 0.6 

Liver 21.9 3.4 

LLI wall 38.3 14.8 

Lungs 14.2 0.7 

Muscle 13.1 0.6 

Ovaries 138.0 24.3 

Pancreas 17.5 0.5 

Red marrow 13.0 0.6 

Skin 9.1 0.4 

Small intestine 24.9 6.8 

Spleen 14.7 0.6 

Stomach 15.8 0.7 

Testes 109.4 19.3 

Thymus 14.0 0.9 

Thyroid 13.4 0.7 

Total body 14.3 0.7 

ULI wall 39.9 16.2 

Urinary bladder wall 29.9 1.6 

Uterus 19.4 1.5 

Effective dose (µSv/MBq) 40.3 6.6 

LLI = lower large intestine; ULI = upper large intestine
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DISCUSSION 
The present study is the first study to describe the biodistribution and dosimetry of radiolabelled PK 

11195 for SPET in humans.  Although several reports described the use of [11C]PK 11195 in various 

diseases, there has been to date no report of a biodistribution, dosimetry or quantitative 

compartmental modelling of [11C]PK 11195 data because of inconsistent plasma data hampering the 

application of quantification methods that rely on establishing a plasma input function, the lack of 

procedures for the determination and quantification of circulating radiolabelled metabolites in healthy 

volunteers and the lack of a “reference” brain region devoid of specific signal.  Recently however, a 

cluster analytical approach, that functionally extracts a distinct kinetic component representing normal 

ligand kinetics, was proposed as a viable means of generating an input function to the simplified 

reference tissue model in the analysis of [11C]PK 11195 clinical data [38].  Thus, in normal brain 

tissue, only the use of a saturation procedure (coinjection with saturating amounts of cold PK 11195) 

has been able to demonstrate the specific binding of [11C]PK 11195, but its precise quantification was 

complicated due to the displacement, and subsequent release into the systemic circulation, of 

radiotracer bound specifically to peripheral organ tissues, resulting in transiently enhanced uptake in 

the brain [39].  In this way, Petit-Taboué et al. and Sette et al. performed challenge studies in baboons 

with saturating doses of cold ligands which confirmed the specific in vivo binding, both in the 

unlesioned, physiological state as after focal induced ischaemia [40,41].   

 

[123I]iodo-PK 11195 appears to be a radiopharmaceutically safe radioligand and did not produce any 

subjective or objective pharmacological effects in human volunteers in this series.  This is consistent 

with literature since PK 11195 was not reported to have a perceptible effect on humans, certainly in 

the nanomolar dose range administered as a radioligand [2,42]. 

 

The biodistribution of radiolabelled iodo-PK 11195 has previously been described in mice [29,43], rats, 

and dogs [44]. In rats, the tracer exhibited preferential accumulation in organs known to be high in 

PBR density, such as heart and especially adrenal gland.  This accumulation could be decreased with 

as much as 87% by pre-treatment of rats with 5 mg/kg cold PK 11195 [31].  Similarly, Hashimoto et al. 

found that the radioactivity after administration of 3H-PK 11195 in mice was significantly decreased by 

the coadministration of carrier PK 11195 [43].  In none of the subjects in the present study, however, 

an uptake of activity was seen in the adrenal gland.  In dogs, the highest activity was found in bile [44], 

which is consistent with the observed activity in gallbladder in the present study.  Moreover, the 

secondary peak in plasma concentration noted in one volunteer at approximately 24 hrs can be 

explained by an enterohepatic recycling phenomenon, as previously described by Ferry et al. [42]. 

 

From the first hr up to 24 hr post-injection, testis activity could be clearly seen in 2 of the 4 males, 

which is consistent with the known presence of PBRs in the Leydig secreting cells of the testis.  This 

testis activity is reflected in the rather high gonadal dose with this dose contributing primarily for 57% 

to the effective dose.  However, the estimated dose received by the ovaries is probably an 

overestimation due to the fact that, although not properly compared in humans and given the influence 
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of various endocrine and paracrine hormones, the number of peripheral benzodiazepine receptors in 

human ovaries is probably not as high as in testes, corresponding to the fact that the ovaries could not 

be traced on the whole-body sections [34,45,46].  In this way, the assumption of a similar specific 

activity in ovaries as in testes has probably made us overestimate the dose.  Moreover, one has to 

take into consideration that [123I]iodo-PK 11195 will be predominantly used in patients with 

neurodegenerative diseases outside the reproductive age range. 

 

Also, thyroid showed significant accumulation of the tracer in 3 of the 5 subjects on the late images, 

despite thyroid blockage with Lugol's solution.  In spite of the presence of PBRs in thyroid tissue [44], 

the uptake of radioactivity at this time point most likely reflects the uptake of free iodide resulting from 

the in vivo dehalogenation. 

 

Previous metabolite analysis in mice showed a dramatic metabolisation of [123I]iodo-PK 11195 in blood 

(± 55%) within 2.5 minutes, with the major metabolite most likely being free 123I.  In brain and heart 

however, the only radioactive compound found was the original product [29], probably due to the fact 

that the major metabolites do not enter the heart and brain.  Similarly, Hashimoto et al. found no 

radioactive metabolites in heart, lung and brain 20 minutes after intravenous administration of 3H-PK 

11195 [43].  In spite of this rapid metabolisation, the absence of radioactive metabolites in the organs 

mentioned above makes this an appropriate radioligand to study peripheral benzodiazepine receptors 

in man.  Also, the specific activity of [123I]iodo-PK 11195 is comparable with the specific activity of 

[11C]PK 11195 (18.5-74 GBq/µmol) required for quantitative PET studies as stated by Pike et al. [47]. 

 

A rapid penetration of an intact blood-brain barrier is possible, as the level of radioactivity in brain of 

mice exceeded the one in blood 40 sec. after injection, and thereafter, rapidly cleared from cerebral 

tissue, with radioactivity levels decreasing below blood levels 10 min. after injection [29].  This rapid 

rise in cortical and grey matter activity has also been demonstrated by Petit-Taboué et al. with [11C]PK 

11195 in baboons [40].  Likewise, Banati et al. showed an increased PK 11195 binding to activated 

microglia after facial nerve axotomy - a lesion causing a retrograde neuronal reaction without nerve 

cell death while keeping the blood-brain barrier intact - where the peak of PK 11195 binding was 

observed 4 days after the peripheral nerve lesion, which is consistent with the well-known time course 

of microglial activation.  Moreover, photoemulsion microautoradiography confirmed the restriction of 

PK 11195 binding to activated microglia, where the full transformation of microglia into parenchymal 

phagocytes is not necessary to reach maximal levels of PK 11195 binding.  The authors concluded 

that PK 11195 is a well-suited marker to detect microglial activation in areas of subtle brain pathology, 

where neither a disturbance of blood-brain barrier function nor the presence of macrophages and 

inflammatory cells indicate an on-going disease process [48].  In the present study, the highest brain 

uptake was approximately 2.0 ± 0.5% (range 1.0 to 3.1%), which is expected due to the low 

concentration of PBRs throughout the brain in healthy volunteers.   
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Probably, the agent is not appropriate for SPET imaging of the gastrointestinal tract due to the main 

excretion by the gastrointestinal system and the high abdominal activity.  Even so, [123I]iodo-PK 11195 

seems theoretically promising for imaging of the heart, due to the electrophysiological and 

pharmacological evidence that PBRs are coupled to calcium channels in the heart [49].  However, 

cardiac imaging may prove difficult, due to the large liver and gallbladder uptake. 

 

These findings suggest that [123I]iodo-PK 11195 can be used safely in clinical investigations of the 

PBR for the imaging of neuroinflammatory lesions.  The radiation absorbed doses are low enough to 

allow 185 MBq of activity to be administered to a healthy volunteer during each study, giving an 

average effective dose of 7.46 mSv.  This administered dose is comparable with other [123I]labelled 

receptor ligands as β-CIT, FP-CIT and IBZM [50,51].  For quantitative PET studies with [11C]PK 11195, 

185-888 MBq is required to be injected intravenously [26,27,47].   

 

Concerning the proper imaging time post-injection, no dynamic SPET scans were performed in the 

present study, but a period of 30 to 90 minutes post-injection seems adequate.  Indeed, Sette et al. 

noticed stable [11C]PK 11195 uptake ratios across various gray matter structures analysed as early as 

20 minutes after injection with no significant relation between [11C]PK 11195 uptake and 

corresponding cerebral blood flow ratios between 20 and 60 minutes post-injection [41].  Likewise, 

Pappata et al found in a patient with a glioblastoma a tumor/normal gray matter ratio of 2.12 at 10 min 

which remained quite constant until the end of the study (60 min post-injection) [21]. 
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ABSTRACT 
The peripheral benzodiazepine receptor (PBR) is found in highest concentrations in kidneys and heart.  

In addition, it was reported to reflect neuro-inflammatory damage by a colocalisation with activated 

microglia.  PK 11195 is a high affinity ligand for the PBR.  The aim of the present study was to 

investigate in humans the biodistribution and dosimetry of [123I]iodo-PK 11195, a potential SPET tracer 

for the PBR.  Five healthy volunteers were injected with 112 MBq of 123I labelled iodo-PK 11195.  

Sequential whole body scans were performed up to 72 hours post-injection.  Multiple blood samples 

were taken, and urine was collected to measure the fraction voided by the renal system.  Decay 

corrected ROIs of the whole-body images were analysed, and geometric mean count rates were used 

to determine organ activity.  Organ absorbed doses and effective dose were calculated using the 

MIRD method.  [123I]iodo-PK 11195 was rapidly cleared from the blood, mainly by the hepatobiliary 

system.  Approximately 22% was voided in urine after 48 hours.  Average organ residence times were 

0.74, 0.44, and 0.29 hrs for the liver, upper large intestine, and lower large intestine respectively.  The 

testes received the highest dose, 109.4 µGy/MBq.  All other organs investigated received doses of 

less than 50 µGy/MBq.  The effective dose was 40.3 µSv/MBq.  In conclusion, 123I labelled iodo-PK 

11195 can be used for the visualisation of the PBR and indirectly for the imaging of neuroinflammatory 

lesions.  Taking into account the radiation burden of 7.46 mSv following an administration of 185 MBq, 

a 123I labelled iodo-PK 11195 investigation has to be considered as an ICRP risk category IIb 

investigation. 
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CONCLUSIONS 
123I labelled iodo-PK 11195 is a suitable agent for the visualisation of the PBR and indirectly for the 

imaging of neuroinflammatory lesions.  Taking into account the acceptable radiation burden of 7.46 

mSv following an administration of 185 MBq, a 123I labelled iodo-PK 11195 investigation has to be 

considered as an ICRP risk category IIb investigation with minor to intermediate risk, requiring a 

moderate benefit [52]. 
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