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MISG Laboratories in 2005:
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• Image Correction and Quantification Lab

• Simulation and Modelling Lab

• Molecular Imaging Instrumentation Lab 

Prof. Habib Zaidi Prof. Arman Rahmim

Division of Nuclear Medicine, 
Geneva University Hospital

Department of Radiology, 
John Hopkins University

Prof. Hamid Sabet

Center for Advanced Medical Imaging Sciences, 
Harvard Medical School, 



Research Area

Hybrid Imaging: PET/CT, PET/MRI, SPECT/CT
Artifact Reduction, Reconstruction, Quantification, 
Optimization, Modeling  

Preclinical Imaging: PET, CT, SPECT
Design, Modeling, Optimization, Reconstruction, Artifact 
Reduction

Design and Development of Imaging Systems
Electronic Design, Software Development, Calibration

Monte Carlo 
Simulation

Experimental 
Measurements

Analytic
Simulation

Method



Projects

Design and Implementation of a GUI for 
Automatic Segmentation of oral Contrast 
Agent in CT Images: Application in 
Correction of Oral Contrast Artifacts in CT-
Based Attenuation Correction in PET 

4

In this study, we developed an automated 

segmentation algorithm for classification of 

regions containing oral contrast medium in 

order to correct for artefacts in CT 

attenuation-corrected PET images using the 

segmented contrast correction (SCC) 

algorithm 

Without Correction After SCC Correction



Projects

Coronary Calcium Score Scan-Based 
Attenuation Correction in Cardiovascular 
PET Imaging
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The aim of this study is to evaluate the 

possibility of using CaScCT images for AC of 

myocardial rest/stress/viability PET data with 

the aim of reducing patient dose. Our 

preliminary results seem to suggest that the 

calcium score study could be used for 

attenuation correction of cardiac PET 

images, thus allowing the elimination of 

CTAC in viability and stress perfusion studies 

and as such reduce patient dose.



Projects

Reduction of Dental Filling Artifact in CT-
Based Attenuation Correction in Hybrid 
PET/CT Imaging 
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The purpose of this work is to develop a fast 

approach for reduction of dental filling 

artefacts in the generated μmap. Currently 

available metal artefact reduction (MAR) 

algorithms are based on correction of raw data 

sinograms which are huge files usually stored in 

proprietary format not generally disclosed by 

manufacturers and thus are not straightforward 

to handle and manipulate. 



Projects
Quantification of Metallic Artefacts Arising 
from Implantable Cardiac Pacing Devices in 
Oncological PET/CT Studies: A Phantom 
Study

In this study, we evaluated the magnitude of metallic 

artefacts caused by various implantable cardiac pacing 

devices (without leads) on both attenuation maps (µ-maps) 

and PET images using experimental phantom studies. We 

also assessed the efficacy of a metal artefact reduction 

(MAR) algorithm along with the severity of artefacts in the 

presence of misalignment between µ-maps and PET 

images. Our study demonstrated that as the battery 

composition of pacemakers and defibrillators moves 

toward low atomic-number elements, particularly in newly 

introduced batteries, the severity of the induced artefacts is 

reduced. It was found that the MAR algorithm is not 

successful in reducing metallic artefacts arising from 

cardiac pacing devices in underestimated regions whereas 

misalignments between PET and CT images result in more 

severe metal-related pseudo-uptake.



Projects
Impact of Tissue Classification on The 
Accuracy of MR-based Attenuation 
Correction in PET/MRI

In this study, we investigate the effect of using various 

classification schemes on the accuracy of MRI-based 

attenuation correction in PET/MRI.

PET/MR and PET/CT are two bywords of multimodality 

imaging systems [1, 2]. The main challenge of quantitative 

PET imaging is photon attenuation. The mere solution is to 

find the attenuation map of the subject under study for the 

purpose of attenuation correction.

One of the well known strategies for generation of 

attenuation map at 511 keV from MR images is to use 

image segmentation to identify the organs, and then to 

assign attenuation coefficients to each individual organ [3]. 

This method is more general and not only is employed in 

MRI based attenuation correction techniques since some 

CT-based attenuation correction methods also take the 

advantage of tissue classification [4]. 
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Company Profile (2009)

Scope of Activities Based of ISO 13485: 

Design, Manufacturing,  Installation, Sales and After Sales Service  

of Nuclear Medicine  and Imaging Instrumentation Including: 

• Gamma Camera and SPECT

• PET

• Gamma Probe

• Intra Operation Gamma Camera

• Preclinical Imaging

• UBT

•Automatic Injection System 





Patents
US Patents
1. US Patent US 8,503,748 B2, 2013, "Non Linear Recursive Filter for Medical Image 

Processing" 

2. US Patent, 2015, Application No. 62164584 " Cardiac SPECT Imaging Using Robotic ARM 

Movements", 

3. US Patent, 2015, Application No. 62146350 "Desktop Open-Gantry SPECT Imaging System 

Using Tilted Detector", 

4. US Patent, 2016, "A Miniature Cardiac SPECT Scanner with Rotating Slat Collimator",  

5. US Patent, 2016, "Positron-Freezing: An Application to Ultra-High Resolution PET Imaging",  

6. US Patent, 2016, "Automatic 2D Peak Detection Algorithm for Positioning Calibration of 

Detector Block Images of PET System",  Pending

7. US Patent, 2017, No. US 62/435,877 " A Novel Method for Reduction of Positron Range in 

High-Resolution PET Imaginer“

8. US Patent, 2018, No. US NA97034 " A Novel Approach for Component Based Normalization 

Model in PET Scanner with Partial Geometry “

9. US Patent, 2021, No. US 63/141988 " Novel Approach for Scan Time Reduction in medical 

Imaging by Reducing the Number of Projections“



Production Certificates from MOH

We got Several Production Licenses from 

medical equipment department of Iran MOH:

In order to get this license the flowing test should be done 
and also almost it takes 12 months: 

1. IEC 60601-1-1:2005

2. IEC 60601-1-2:2005

3. IEC 60601-1-4:2005

4. EMC Compliance 

5. Clinical Evaluation

6. NEMA Test





SurgeoGuide Applications



SurgeoGuide Specifications

M. R. Ay, N. Zeraatkar, N. Gorjizadeh,  S. Sajedi, H. Arabi, M. H. Farahani, B. Teimourian    "SURGEOGUIDE: 
a Gamma Probe for Localization of Sentinel Lymph Nodes" European Association of Nuclear Medicine 
Annual Congress, 19-23 October 2013, Lyon, France. Eur J Nucl Med Mol, Vol 20, Issue 2



Probe Technology 

Ultra-low dark count rates of <100kHz/mm2 typical

Exceptional breakdown voltage uniformity at ±250mV

>40% PDE at 420nm and extended sensitivity to 300nm for 

improved UV sensitivity

250ps coincidence resolving time (FWHM) for LYSO scintillators

Ultra-fast rise times of 300ps with 600ps pulse width for improved 

multi-photon resolution capability

Temperature stability of 20mV/°C, negating the need for active 

voltage control





Gamma Pen







Urea Breath Test

HELIGUIDE is a C14-Urea breath test 

system perfectly suited for primary 

diagnosis and for post treatment follow 

up of  helicobacter pylori  infection









Detector Technology:



NEMA SPECSIFICATIONS ProSPECT C-Cam, Siemens Cardio-C, Mediso CardioMD, Philips Ventri, GE

Intrinsic Spatial Resolution (FWHM in UFOV) ≤3.7mm ≤ 3.7 mm 2.9 mm ≤ 3.7 mm 3.7

Intrinsic Energy Resolution FWHM ≤ 9.3% 9.40% 9.70% 9.40% ≤ 10%

Intrinsic Flood Field Uniformity_Differential in UFOV ≤1.3% ≤ 1.5 % ≤ 2.4 % ≤ 1.5 %
≤ 1.5 %

Intrinsic Flood Field Uniformity_Integral in UFOV ≤2.4% ≤ 2.5 % ≤ 2.9 % ≤ 2.5 %
≤ 2.5 %

Intrinsic Spatial Linearity_Differential in UFOV ≤ 0.2mm ≤ 0.2 mm ≤ 0.2 mm ≤ 0.2 mm ≤ 0.2 mm

System Spatial Resolution at 10 cm (LEHR) 7.6 mm 7.6 mm ≤ 7.7 mm ≤ 7.7 mm 7.6 mm

System Spatial Resolution at 10 cm (LEAP) 9.8mm 9.6 mm 9.7 mm 9.4 mm 9.6 mm

System Planar Sensitivity at 10 cm (LEHR) 192 cpm/μci 170 cpm/μci 145 cpm/μci 191 cpm/μci 191 cpm/μci

Comparison Cardiac Scanner



ProSPECT II…
Designed to… Fullfill your Nuclear Cardiology needs

ProSPECT at a glance…

• Optimized for patient comfort

• Accommodates 99% of your patients

• Full range of cardiac scans

• Smooth workflow and throughput



Image Gallery

A 21 y.o woman participated in the

ProSPECT research project. She had no

cardiac risk factors nor symptoms. She

underwent two-day, stress-rest study

using 20 mCi 99mTc-Sestamibi on each

day. Imaging was performed 30 minutes

after tracer injection in the stress study

and 90 minutes later in the rest study.

She exercised on a standard Bruce

protocol achieving maximal predicted

workload.







Whole Body SPECT





Whole Body SPECT (Insight II)



Dedicated Brain PET



Dedicated Brain PET

We Developed Digital PET Technology



Dedicated Brain PET

We have new 
concept for Image 

reconstruction 
ready to Patent



Automatic Injector for FDG



Automatic Injector for FDG

LEMER PAX MEDRAD COMECERTEMA

➢ High cost for system ( 140- 190 KEuro)
➢ High cost for consumables (20- 30 Euro per patient)
➢ Minimum Maintenance Support 

Disadvantages: 



Automatic Injector for FDG



Automatic Injector for FDG



Wireless ECG Trigger

The ECG Trigger or R-wave detector is an instrument that detects the bioelectric signal resulting from activation of the
heart's ventricles. Such detectors are used in intensive-care wards to monitor heartbeats of patients and to alert the
medical staff to abnormal rhythms.

Features
• Wireless ECG Trigger
• Automatic R Wave Detection
• Digital ECG waveform output
• Synchronized ECG trigger output
• 3 Selectable ECG Leads
• Controllable ECG Output
• Trigger Pulse LED
• Patient Isolation
• External ECG Interface
• Universal Voltage
• Easy to Handle
• Patient Comfort



A new concept for small foot print and dedicated 

cardiac SPECT scanner empowered by Artificial 

Intelligence and Robotic Motion 

Cardium AiRo



The system will be ready for NEMA test and clinical evaluation 

in Q3 2025

Cardium AiRo



Deep Learning Application in NM/PET



Image reconstruction and low-dose/fast image acquisition 

Ways to leverage DL in reconstruction



Quantitative imaging 

➢ A significant number of emitted photons undergo 
attenuation and Compton scatter interactions before 
they reach PET and SPECT detectors. Scatter and 
attenuation lead to over- and under-estimation of 
activity concentration, consequently resulting in large 
quantification errors.

➢ The main challenge for ASC arises in SPECT-only, 
PET-only, as well as PET/MR and SPECT/MR imaging 
since MR images are not directly correlated to 
electron density, and as such, do not provide 
information about attenuation coefficients of 
biological tissues 

➢ Deep learning-based algorithms were proposed to 
address the challenges of conventional ASC 

approaches in PET and SPECT imaging 

Wang T, Lei Y, Fu Y, Curran WJ, Liu T, Nye JA, et al. Machine learning in quantitative 
PET: a review of attenuation correction and low-count image reconstruction 
methods. Phys Med 2020;76:294–306. 



Deep learning–based time-of-flight (ToF) image enhancement of non-ToF PET scans, A Mehranian et al. 
European Journal of Nuclear Medicine and Molecular Imaging 49 (11), 3740-3749

https://scholar.google.co.uk/citations?view_op=view_citation&hl=en&user=Lz-WX0kAAAAJ&sortby=pubdate&citation_for_view=Lz-WX0kAAAAJ:35N4QoGY0k4C


Why Preclinical Imaging 

× 2500



Preclinical Imaging 



TPCF Image Gallery (PET)

Imaging Parameters: 
➢ Subject: Tumor

➢ Injection: IV

➢ Radiotracer: FDG

➢ Uptake time: 60 min

➢ Acq time: 8 min

Finding:
tumor detection and treatment investigation is 
available.

Study: The effect of synthetic drug on breast cancer inhibition and activation of 
apoptotic pathways in tumor-bearing mice 

Courtesy of  Dr. Ghafouri, Gilan University 

Without 

Treatment 

after 2 weeks

With 

Treatment 

after 4 weeks





First PET Image with NaF



Images from our Studies in TPCF

PET scan of rat with Glioblastoma (GBM) tumor using 18FDG. 



Our developed technology is based on our three published US Patents

Proprietary Tech 







First Experimental Study
TC-DMSA Renal Scan



Some Studies by our Customers







Imaging  of marked drugs and evaluating their distribution

Immediately after 
injection

5 minutes after 
injection

15 minutes after 
injection

Half an hour after 
injection

TPCF Image Gallery (SPECT)



Our team is open to receive 
your comments and 

suggestions in order to 
improve the quality of 

products 



Thanks to our Team work 


