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F18

Production Method: F-18 is usually 
produced in a cyclotron through the 
irradiation of oxygen-18 enriched water 
(H2^18O) with protons. The reaction is as 
follows:

¹⁸O(p,n)¹⁸F
Half life:109.771min



Application of PET Tracers in Breast 
Cancer

2009-Yhe Breast-Munnink

Most clinical data are gathered on the visualization of general processes such as glucose
metabolism with the PET-tracer [18F]fluorodeoxyglucose (FDG) and DNA synthesis with 
[18F]fluoro- L-thymidine (FLT).
Increasingly more breast cancer specific targets are imaged such as the estrogen 
receptor(Hormone receptor imaging) (ER), growth factors and growth factor receptors. 
Imaging of the ER with the PET tracer 16-a-[18F]fluoro- 17-b-estradiol (FES) has shown a good 
correlation between FES tumor uptake and ER density.
111In-trastuzumab SPECT to image the human epidermal growth factor receptor 2 (HER2) 
showed that in most patients with metastatic HER2 overexpressing disease more lesions were 
detected than with conventional staging procedures. The PET tracer 89Zr-trastuzumab 
showed excellent, quantifiable, and specific tumor uptake. 111In-bevacizumab for SPECT and 
89Zr-bevacizumab for PET-imaging have been developed for vascular endothelial growth 
factor (VEGF) imaging as an angiogenic marker. Lastly, tracers for the receptors EGFR, IGF-1R, 
PDGF-bR and the ligand TGFb are under development.



FES
Names: 16α-[18F] Fluoro-17β-estradiol; 16-Fluoroestradiol, 18F-fluoroestradiol

Physiological bio-distribution of 18F-fluoroestradiol. Low (a) and 
high (b) intensity MIP images

2019-European Journal of Hybrid Imaging-Giammarile



PET/CT 
in Breast Cancer

2023-J. Clin. Med-yin



18F-fluoroestradiol, breast cancer, characterisation of brain 
metastasis. Clinical history: 53 y.o. woman with history of colon 
cancer (2004) and breast cancer (2011), ER+, presenting with an 
18-mm brain lesion on MRI (a).Biopsy was not possible due to 
location. PET/CT findings: solitary lesion with increased ER 
expression in the brain in MIP (b), located in the left occipital 
lobe on fused images (c), suggesting brain metastasis from 
breast cancer

2019-European Journal of Hybrid Imaging-Giammarile



Figure 2. A 49-year-old woman with newly diagnosed 
estrogen receptor-positive breast cancer. (A): Axial 18F-
FDG positron emission tomography (PET) shows right 
axillary focal uptake (black thin arrow). (B): Axial 
computed tomography (CT) shows the right axillary
lymph node on one level (white thin arrow). (C): At the 
same level, there is no focal uptake in the 18F-FES PET. 
(D): 18F-FES PET MIP showed breast mass uptake (black 
thick arrow) but no focal uptake in right axillary lymph 
node. The right axillary lymph node was not a metastasis 
as proven by pathology after operation.

Figure 3. A 54-year-old woman with newly diagnosed 
ER-positive breast cancer. (A): Axial 18F-FDG positron 
emission tomography (PET) show left breast mass 
uptake (black thick arrow). (B): Axial computed 
tomography (CT) shows a mass at the site of 18F-FDG
PET uptake, which is primary breast cancer (white 
thick arrow) and axillary lymph node (black thin 
arrow). (C): At the same level, 18F-FES PET shows the 
mass (black thick arrow) and axillary lymph node 
(black thin arrow), considered to be estrogen receptor 
positive lesions. (D): 18F-FES PET MIP demonstrates 
18F-FES avid focus in left breast mass and axillary 
lymph node. The left axillary lymph node contained 
metastases as proven by pathology after operation.

Figure 4. A 71-year-old woman with newly diagnosed estrogen 
receptor-positive breast cancer. (A): Axial 18F-FDG positron 
emission
tomography (PET) shows right manubrium focal uptake (black 
thin arrow). (B): Axial computed tomography (CT) show an 
inhomogeneous density of partial manubrium on one level 
(white thin arrow). (C and D): 18F-FES PET has no uptake in the 
manubrium (black thick arrow shows breast mass uptake). The 
manubrium lesion was a considered to be a hemangioma during 
a recent follow-up.

Performing 18F-FES PET/CT in newly diagnosed
ER-positive breast cancer patients increases the value of diagnosis
equivocal lesions and treatment management compared
with 18F-FDG PET/CT.

2019-The Oncologist -liu



PET imaging in brain

2019-Neuro-Oncology Advances-Galldiks, et al

• For cancer diagnostics in general oncology, PET imaging using [18F]-2-fluoro-2-deoxy-d-glucose (FDG) has evolved 
over the last decades into the most important clinical PET modality.

• Increased glucose metabolism indicated by an increased FDG uptake is commonly seen in proliferating tumors 
due to the increased glucose transporter expression and the enzyme hexokinase, converting FDG to a 
phosphorylated product. However, the physiological high FDG uptake in the healthy brain parenchyma hampers 
the delineation of brain tumors, and cerebral inflammatory processes may also exhibit high FDG uptake, thereby 
diminishing its diagnostic performance.

• Radiolabeled amino acids are of particular interest for brain tumor imaging using PET because of their increased 
uptake in neoplastic tissue but low uptake in normal brain parenchyma, resulting in an improved tumor-to-brain 
contrast.

• Within the group of amino acid PET tracers, [11C]-methyl-l-methionine (MET), 3,4-dihydroxy- 6-[18F]-fluoro-l-
phenylalanine (FDOPA), and O-(2-[18F]- fluoroethyl)-l-tyrosine (FET) are frequently used.

• In both gliomas and brain metastases, increased uptake of MET, FET, and FDOPA is related to an increased 
transport via certain amino acid carriers (amino acid transporters of the L-type (LAT); LAT subtypes 1 and 2), which 
are overexpressed in neoplastic tissue. Thus, imaging of the amino acid transport in these tumor types using this 
group of PET tracers is a compelling target.

• In patients with gliomas and brain metastases, a few studies have also used non-FDG and non-amino acid PET 
imaging. For example, the PET tracer 3’-deoxy-3’-[18F]-fluorothymidine (FLT) is an analog to the nucleoside 
thymidine and was developed to assess cellular proliferation by tracking the thymidine salvage pathway.



18F-FET, evaluation of a brain lesion. Clinical history: 46 
y.o. man with nausea and headache. CT was non-
informative (a). MRI shows an infiltrating lesion with 
low Gd enhancement (b). PET/CT findings: high
FET uptake (c). Surgery confirmed a high-grade glioma

18F-FET, evaluation of a brain lesion. Clinical history: 46 y.o. man with 
seizure. CT (a) and MRI (b) shows an infiltrating lesion in the right 
parietal region (a). PET/CT findings: faint FET uptake in PET (c). Surgery 
confirmed a low-grade glioma

2019-European Journal of Hybrid Imaging-Giammarile

FET
Names: O-(2-[18F] Fluoroethyl)-L-tyrosine; 18F-fluoroethyltyrosine



FLT
Names: 3′-deoxy-3′-[18F]-fluorothymidine; 18F-fluorothymidine

2019-European Journal of Hybrid Imaging-Giammarile

18F-FLT, Hodgkin lymphoma, response 
evaluation. Clinical history: 32 y.o. patient 
with Hodgkin lymphoma after second-line 
therapy. PET/CT findings: moderate uptake 
of the tracer in two retroperitoneal
lymph nodes. a MIP. b MIP in a sagittal 
view. c CT and fused images



F-DOPA
Names: L-3,4-Dihydroxy-6-[18F] fluorophenylalanine, 18F-DOPA, 18F-Fluoro-L-DOPA

2019-European Journal of Hybrid Imaging-Giammarile



18F-FDOPA, glioma. Clinical history: 61 y.o. woman with indeterminate left 
thalamic lesion. MRI consistent with low grade glioma (a). PET/CT findings: 
mild 18F-FDOPA uptake in the lesion, also consistent with low grade glioma (b 
PET, c fused PET and MR). Follow-up (2 years): no evolution

18F-FDOPA, paraganglioma. Clinical history: 48 y.o. man with suspected abdominal 
paraganglioma. PET/CT findings: intense uptake of the tracer in the abdominal 
paraganglioma and in a left paratracheal lesion showed in MIP (a), CT and fused 
images (b and c). Surgery confirmed two paraganglioma lesions

2019-European Journal of Hybrid Imaging-Giammarile

18F-FDOPA, pheochromocytoma. Clinical history: 45 y.o. man with resistant 
hypertension. Clinical suspicion of phaeochromocytoma. PET/CT findings: intense 
uptake of the tracer in the right adrenal gland in MIP (a), which is enlarged on CT (b) 
and fused images (c). Surgery confirmed presence  of phaeochromocytoma

18F-FDOPA, neuroblastoma. Clinical history: 6 months old girl with neuroblastoma, 
stage IV at presentation. PET/CT findings: intense uptake of the tracer in multiple 
metastases in the liver and bones, in particular sphenoid and left humerus, seen on 
MIP (a), CT (b), and fused images (c)



18F-FDOPA, carcinoid. Clinical history: 45 y.o. man with suspected right lung carcinoid. PET/CT findings: intense tracer 
uptake in the right lung and in multiple bone and soft tissue lesions seen on MIP (a) and fused images (b)

2019-European Journal of Hybrid Imaging-Giammarile



FMISO
Names: 1-(2-Nitro-imidazolyl)-3-[18F] fluoro-2-propanol; 18F-FMISO

2019-European Journal of Hybrid Imaging-Giammarile

Biodistribution and metabolism (Fig. 66)



FAZA

2019-European Journal of Hybrid Imaging-Giammarile



PET imaging in brain

2019-Neuro-Oncology Advances-Galldiks, et al



NAF

2019-European Journal of Hybrid Imaging-Giammarile



Application of PET Tracers in Breast Cancer

2020-Current Oncology Reports-Boers



Application of PET 
Tracers in Breast Cancer

Molecular imaging in breast cancer (BC) is of particular 
interest, as it can visualize the estrogen receptor (ER), 
human epidermal growth factor receptor 2 (HER2), and 
proliferation.

2020-Current Oncology Reports-Boers

Zr89Zr-89 can be produced by bombarding 
stable yttrium-89 (Y-89) with protons in a 
cyclotron. The reaction can be 
represented as follows:

⁸⁹Y(p,n)⁸⁹Zr

• This method involves using a cyclotron 
to accelerate protons, which are then 
directed at a target containing Y-89.

In some cases, Zr-89 is obtained from a 
strontium-82 (Sr-82) generator system, 
where Sr-82 decays to Zr-89. However, 
this is more commonly associated with 
Rb-82 production

Trastuzumab is a type of targeted cancer drug called a monoclonal antibody



89Zr-Pertuzumab PET/CT

Human epidermal growth factor receptor 2 (HER2) is a critical
biomarker in breast cancer, and its expression directly influences
treatment. Approximately 20% of invasive ductal breast
malignancies are classified as HER2-positive as a result of ERBB2
gene amplification or the subsequent overexpression of the HER2
protein on the surface of tumor cells (1). Patients with HER2-
positive breast cancer receive specific therapies that are targeted
to HER2 and that reduce the risk of death, whereas patients with
HER2-negative breast cancer do not receive them (2,3). This situation
has resulted in considerable interest in HER2-targeted imaging
(4). Recent work has demonstrated the ability to detect
HER2-positive metastases in patients with HER2-negative primary
breast tumors by HER2-targeted imaging confirmed with
immunohistochemistry (IHC) (5,6) and molecular analyses (7). Thus,
the ability to perform noninvasive, whole-body, HER2-targeted imaging may 
be valuable in the detection of otherwise unsuspected HER2-positive 
malignancies and may help direct appropriate HER2-targeted therapy.
Pertuzumab is a newer humanized monoclonal antibody that binds to the 
HER2 receptor at a site distinct from that bound to by trastuzumab
and appears to be more efficient than trastuzumab (8). In vitro and
in vivo models have demonstrated successful 89Zr-pertuzumab
targeting to HER2-positive malignancies and, notably, have demonstrated
increased affinity for HER2 in the presence of trastuzumab
(9)—as may be the case in patients who have HER2-positive
malignancies and are receiving trastuzumab.

2018-J Nucl Med-Ulaner



2020-Current Oncology Reports-Boers

Application of PET Tracers in Breast Cancer



Ga68
Production Method: cyclotron
Can be  Ga-68 can be produced via a
generator system from germanium-68:

⁶⁸Ge → ⁶⁸Ga + β⁻

1. Parent Isotope: The generator 
typically contains Germanium-68 (Ge-
68) as the parent isotope. Ge-68 has a 
long half-life (about 270 days), 
allowing the generator to be used 
over an extended period.

2. Elution Process: The Ga-68 is 
extracted from the generator through 
an elution process, where a suitable 
solvent (usually saline) is passed 
through the generator to wash out the 
Ga-68. This process can be repeated 
multiple times, producing Ga-68 for 
clinical use.



• Owing to the overexpression of somatostatin receptors (SSTR) in 
meningiomas, radiolabeled SSTR ligands allow the visualization of 
meningiomas using PET. It has been observed that the SSTR subtype 2 
is the most abundant isoform, with approximately 100% expression in 
meningioma tissue.

• For PET imaging, SSTR ligands are typically labeled with 68Ga (half-
life, 68 min).

• The 68Ga-labeled tracers DOTA-D-Phe1-Tyr3-octreotate (DOTATATE) 
and DOTA-Tyr3-octreotide (DOTATOC) are the most common applied 
tracers in the clinical management of meningioma patients and can 
also be used for the imaging of patients with neuroendocrine tumors, 
which as well express high levels of SSTR. Furthermore, these tracers 
provide an excellent lesion-to-background contrast, which is related to 
a low uptake in bony structures and healthy brain parenchyma.

PET imaging in brain

2019-Neuro-Oncology Advances-Galldiks, et al



PET imaging in brain

In meningiomas, target volumes are frequently delineated based on coregistered contrast enhanced tomographic images (MRI and CT). However, 
in meningiomas located at the skull base (approximately onethird of cases), it is difficult to differentiate between meningioma tissue and dura 
and/or bone, because of a high contrast enhancement of these structures. Moreover, in transosseous meningiomas, it is difficult to exactly define 
the degree of infiltration, despite using the bone window on CT images. In the setting of the identification of meningioma remnants after 
incomplete resection (Figure 2), PET imaging seems to be helpful for adjuvant radiotherapy planning.

2019-Neuro-Oncology Advances-Galldiks, et al



68Ga-DOTA 
Peptides

68Ga-DOTA-Phe1-Tyr3-octreotide (TOC)

68Ga-DOTA-NaI3-octreotide 
(NOC), 

2013-Nuclear Medicine and Molecular Imaging-sharma



68Ga-DOTA-NaI3-octreotide (NOC), 

68Ga-DOTA-Phe1-Tyr3-octreotide (TOC)

2013-Nuclear Medicine and Molecular Imaging-sharma

68Ga-DOTA Peptides



Advances in PET imaging for meningioma and Neuroendocrine tumors

The tracer 18F-SiTATE (also known as 18F-SiFAlin-TATE) is a novel 18F-labeled SSTR targeting peptide providing high
tumor uptake, excellent image quality, and economic and logistic advantages of 18F- over 68Ga-labeled compounds.

In particular, a cost-intensive 68Ge/68Ga generator is no longer necessary for tracer radiosynthesis. Furthermore,
the labeling approach of 18F-SiTATE is straightforward and automated. An initial report in a meningioma patient suggested that 

tumor delineation of 18F-SiTATE PET is equivalent to 68Ga-DOTATOC PET but with higher resolution. A similar example is 
presented in Figure 1. Further studies in meningioma patients using 18F-SiTATE PET imaging are warranted.

2023-Neuro-Oncology Advances-Galldiks et al

[18F]SiTATE (formerly known as [18F]SiFAlin-TATE) was recently introduced as a highly promising imaging agent for the diagnosis of well-differentiated Neuroendocrine tumors (NET) 
using positron emission tomography/computed tomography (PET/CT). A high tumor uptake and excellent image quality, the straightforward labeling approach, as well as the 

economic and logistic advantages of 18F- over 68Ga-labeled compounds predestinate [18F]SiTATE to become a potential new clinical reference standard.



18F-FDG PET/CT & 68Ga-DOTATATE PET/CT 

A–D) 18F-FDG PET/CT fusion images of 4 false negative G1 grade NET cases; 

(A–D) the corresponding 68Ga-DOTATATE PET/CT fusion images showed 

significant radioactive uptake of the lesions, CT = computed tomography, NET = 

neuroendocrine tumors, PET = positron emission tomography.
2023-medicine-Xianwen



18F-FDG PET/CT & 68Ga-DOTATATE PET/CT 

A 53-year-old female patient was found to have increased radioactivity uptake in the liver (white arrows), 

retroperitoneum (yellow arrows), iliac vessels (green arrows) and sigmoid colon (red arrows) on 18F-FDG PET/CT 

(A) 1 year after the operation of stomach fundus neuroendocrine tumor, but was negative on 68Ga DOTATE 

PET/CT (B), which was subsequently proved to be sigmoid adenocarcinoma with multiple metastases by 
pathology. CT = computed tomography, PET = positron emission tomography.

2023-medicine-Xianwen

In conclusion, the value of 68Ga-DOTATATE PET/CT in the
diagnosis and staging of NET is higher than that of 18F-FDG
PET/CT in NETs, while the value of 18F-FDG PET/CT in NET
cannot be ignored, and the combined application of the 2 tracers has critical 
clinical significance for the management of patients with NET. The SUVmax of 
18F-FDG and 68Ga-DOTATATE PET/CT was closely related to their 
pathological grading; the former was positively related to the grading of NET, 
while the latter had a negative correlation.



18F-FDG PET/CT & 68Ga-FAPI PET/CT 

Fibroblast activation protein (FAP) is highly expressed in the 
stroma of several tumor entities. Especially breast, colon, and 
pancreatic carcinomas are characterized by a strong 
desmoplastic reaction, which means that 90% of the gross 
tumor mass can consist of stromal but not tumor cells.

68Ga-FAPI PET/CT is a promising new diagnostic method for imaging 
various kinds of cancer, in particular pancreatic, head and neck, 
colon, lung, and breast cancer, with tumor-to-background contrast 
ratios equal to or even better than those of 18F-FDG. 
The favorable characteristics of the new ligands include fast tracer 
kinetics that seem appropriate for imaging patients even less than 1 
h after injection; low background uptake in liver, oral mucosa, and 
brain; and independence from blood sugar. Because the 68Ga-FAPI 
tracers contain the universal DOTA-chelator, a theranostic
approach—after labeling the ligand with an appropriate therapeutic 
radionuclide—also seems feasible.

2019-THE JOURNAL OF NUCLEAR MEDICINE-Frederik



68Ga-PSMA, prostate cancer, staging. Clinical history: 
56 y.o. man with prostate cancer. At presentation, 
Gleason score 4 + 5; PSA = 14 ng/ml, candidate to 
radical prostatectomy. PET/CT findings:
multiple foci of increased uptake involving prostate, 
lymph nodes, and bones (a MIP). Vertebral lesion 
seen on fused images (c) is not evident on CT (b)
Fig.

68Ga-PSMA, prostate cancer, biochemical recurrence (BCR): 223Ra 
feasability. Clinical history: 72 y.o. man with prostate cancer, radical 
prostatectomy as primary treatment Gleason score 4 + 3; during
abiraterone treatment, PSA increased up to 127 ng/ml, candidate to 
223Ra chloride. PET/CT findings:
multiple foci of increased uptake in the bones. No lymph node or visceral 
metastases. After 68Ga-PSMA PET/CT, the patient has been referred to 
223Ra chloride treatment. a MIP; b fused images

2019-European Journal of Hybrid Imaging-Giammarile

Physiological biodistribution of 
68Ga-PSMA (PSMA 11). Salivary 
glands, small bowel (jejunum), 
kidneys, spleen, and liver are the 
organs with the highest uptake of 
68Ga-PSMA-11

Ga-PSMA



2020- EJNMMI Res-Lawhn-Heath



C11
Carbon-11 is a PET radioisotope with a T1/2 of 20.334min. Due to the abundance of carbon in the
chemistry of biomolecules, all C-11 radiopharmaceuticals demonstrate identical behaviour to
natural compounds, allowing real tracing of the biological processes.

2019-European Journal of Hybrid Imaging-Giammarile

Production Method: C-11 can be 
produced in a cyclotron by 
bombarding nitrogen-14 with 
protons:

¹⁴N(p,α)¹¹C



Physiological bio-distribution of 11C-acetate

Acetate
Names: CH3[11C]O2, 11C-acetate

2019-European Journal of Hybrid Imaging-Giammarile



11C-acetate, staging hepatocellular carcinoma (HCC), 
comparison with 18F-FDG. Clinical history: 78 y.o.
man with metastatic HCC after liver transplantation, 
patient underwent acetate and FDG study in a single
day examination. PET/CT findings: acetate: multiple 
areas of increased uptake in the liver, lymph nodes, 
and bones consistent with lytic lesions at CT images. 
No FDG uptake. a FDG MIP. b FDG fused images. c 
acetate MIP. d acetate fused images

11C-acetate, staging hepatocellular carcinoma (HCC), comparison 
with 18F-FDG. Clinical history: 69 y.o. patients with HCC at 
presentation. Staging of a poorly differentiated HCC, patient 
underwent acetate and FDG study in a single day examination. 
PET/CT findings: acetate (a MIP and fused images): no areas of 
significant tracer uptake in the liver. The hypodense lesion in the 
IV segment (CT images red arrow) is consistent with the primary 
HCC. FDG (b MIP and fused images): increased tracer uptake in 
the IV segment (CT images red arrow) is consistent with the 
primary HCC

2019-European Journal of Hybrid Imaging-Giammarile



Methionine
Names: L-[methyl-11C] Methionine; 11C-Methionine

Physiological biodistribution of 11C-Methionine. 
MIP at 10 min (a) and 20 min (b) after 
administration; brain (c): there is only faint tracer 
uptake in the brain. There is low, variable uptake 
in the bowel. In most cases, no radioactive urine 
is detected in the ureters or bladder at 20 mins 
after injection

2019-European Journal of Hybrid Imaging-Giammarile



11C-Methionine, Glioblastoma grade 2, surgical changes. Clinical history: 25 y.o. female. 
Glioblastoma grade 2. Surgical treatment with macroscopically complete resection of right frontal 
glioblastoma. MRI: T2-FLAIR image shows heterogeneous hyperintensity (a) and T1 using Gd shows 
peripheral contrast enhancement. PET/CT findings: slight tracer uptake in margins of surgical field, 
compatible with inflammatory activity in PET/CT images (b)

2019-European Journal of Hybrid Imaging-Giammarile



Choline
Names: 1. [11C]CH, 11C-choline

2. [18F]CH, 18F-fluorocholine

2019-European Journal of Hybrid Imaging-Giammarile

Physiological bio-distribution and normal variants of 11C-
choline 2-5 min after administration: main

findings. a Normal biodistribution but a small amount of 
radioactive urine is present in the bladder; mild

uptake in the thyroid. b The presence of intense uptake in 
the vessels in which the tracers has been

injected is a relatively common finding; some mild thyroid 
uptake is present. c Moderate uptake in the

bowel may be present. d Some diffuse faint uptake in the 
bone marrow may be present especially after

treatments as a bone marrow rebound

11C-choline, Initial staging: in very high-risk prostate 
cancer. Clinical history: 74 y.o. man with prostate cancer, 
Gleason score 4 + 5 according to biopsy. PSA = 126 ng/ml, 
T3a according to TRUS,candidate for radical prostatectomy. 
PET/CT findings: multiple foci of increased uptake seen 
through the pelvis and retroperitoneum, representing 
pathological uptake in the prostate and lymph node 
metastases.
However, there is no evidence of osseous or visceral 
involvement. MIP (a), CT (b), and fused images (c)



Physiological biodistribution of 18F-fluorocholine

Choline
Names: 1. [11C]CH, 11C-choline

2. [18F]CH, 18F-fluorocholine

2019-European Journal of Hybrid Imaging-Giammarile

18F-fluorocholine, prostate cancer, biochemical recurrence (BCR). Clinical history: 72 
y.o. man with prostate cancer, Gleason score 3 + 3, treated with radiation therapy. 
Patient underwent transuretral prostate resection prior to radiotherapy. BCR with a 
TTR 14 months and PSA 0.8 ng/ml PSAdt 13 months. PET/CT findings: focal increased 
uptake below the bladder seen on MIP (a), CT (b), and fused images (c)



C11-HTP

2019-European Journal of Hybrid Imaging-Giammarile



Amyloid PET in Imaging 
Neurodegenerative Disorders

2022-jnm-Chapleau

Amyloid beta (Aβ, Abeta or beta-

amyloid) denotes peptides of 36–

43 amino acids that are the main 

component of the amyloid 

plaques found in the brains of 

people with Alzheimer's disease

https://en.wikipedia.org/wiki/Peptide
https://en.wikipedia.org/wiki/Amino_acid
https://en.wikipedia.org/wiki/Amyloid_plaques
https://en.wikipedia.org/wiki/Amyloid_plaques
https://en.wikipedia.org/wiki/Alzheimer's_disease


Amyloid PET in Imaging 
Neurodegenerative Disorders

mild cognitive impairment (MCI)
Pittsburgh compound B(PiB)

2022-jnm-Chapleau



Cu64

The longer half-life of 64Cu, compared with that of 68Ga, provides the significant advantage 
of late imaging up to 24 hours after administration of the radiopharmaceutical.
In addition, the longer half-life of 64Cu is compatible with the time scales required for the 
ability to create complex radiopharmaceuticals, and for the optimal biodistribution of 
slower-clearing agents, such as monoclonal antibodies, nanoparticles, and higher-
molecular-weight polypeptides requiring longer imaging times, thereby allowing several 
applications in oncological and nononcological fields. Future diagnostic applications of 64Cu 
could possibly be enhanced with the use of the betaemitting 67Cu, which has been used in 
the treatment of other malignancies,85 as a therapeutic matched pair for radioligand 
therapy of prostate cancer.

2017-PET Clin-singh

Production Method: Cu-64 is typically 
produced in a cyclotron through the irradiation 
of zinc-64 with protons:

⁶⁴Zn(p,n)⁶⁴Cu



Both the epidermal growth factor receptor (EGFR) and 
the human epidermal growth  factor
receptor 2 (HER2) are transmembrane protein 
receptors and belong to the EGFR family. These 
receptors are targets for various growth factors that 
mediate various cellular processes such as 
dierentiation or proliferation. 

In clinical oncology, various gene mutations may lead 
to overexpression of these proteins
and are associated with the development of a variety 
of cancers.For identifying EGFR overexpression, PET 
ligands such as [11C]erlotinib, [11C]PD153035, and
[89Zr]Zr-DFO-nimotuzumab have been used . The most 
relevant PET tracers for imaging of HER2 
overexpression are [64Cu]DOTA-trastuzumab and 
[89Zr]pertuzumab (Figure 3).

2020-molecules-Werner etal

[64Cu]DOTA-trastuzumab



correlation between [64Cu][Cu(ATSM) PET/CT results and expression 
of the hypoxia-inducible factor 1α (HIF-1α) expression, a marker of 
tissue hypoxia in a patient with Glioblastoma 

Glioblastoma multiform (GBM), a malignant brain 
tumour, has a very often poor prognosis. The therapeutic 
approach is represented by surgery followed by 
radiotherapy and chemotherapy. Hypoxia is a factor that 
causes a reduction of both radiotherapy and 
chemotherapy effectiveness in GBM and other cancers. 
Through the use of [64Cu][Cu(ATSM)], a hypoxia-
targeting positron emission tomography (PET) 
radiotracer, is possible to identify the presence of 
hypoxic areas within a lesion and therefore modulate the 
therapeutic approach according to the findings.

2019-BMC Cancer-Gangemi



64Cu-PSMA PET/CT

2017-PET Clin-singh



N13

Production Method: N-13 is produced by 
irradiating carbon-12 with protons in a 
cyclotron:

¹²C(p,n)¹³N
Half life:9.965min



N13-ammonia(cardiac 
perfusion)
F-FDG(cardiac-viability)

2016-Journal of Nuclear Cardiology-malik



Rb-82
Production Method: Rb-82 is typically 
generated from a generator system 
where strontium-82 decays to 
rubidium-82:

⁸²Sr → ⁸²Rb + β⁻
Half life:75sec

1. Parent Isotope: The Rb-82 generator system 
typically uses Strontium-82 (Sr-82) as the 
parent isotope. Sr-82 has a longer half-life of 
approximately 25.8 days and decays into Rb-
82.

2. Decay Process: As Sr-82 decays, it produces 
Rb-82. The generator is designed to allow for 
the extraction of Rb-82 while maintaining a 
supply of Sr-82.

Many facilities find that a generator can be 
effective for about 2 to 3 months before 
replacement is necessary.



2012-J Nucl Cardiol. -Nakazato
2014-Clin Transl Imaging-Slomka

Rubidium-82 chloride
(cardiac perfusion)



O-15

Production Method: O-15 is also produced 
in a cyclotron by irradiating 
nitrogen-14 with protons:

¹⁴N(p,α)¹⁵O
Half life:122.24sec



O15-O2(brain–cardiac)

2001-CLINICAL NUCLEAR MEDICINE-agostini



O15-water(cerebral blood flow)

2000-Journal of Cerebral Blood Flow and Metabolism-law



Thanks for Your Kind Attention
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