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From the Publisher’s Desk 

 

Welcome to Biotechnology Kiosk!  

The new issue of BK is now online for our 

readers with the regular features. This 

includes a review on the biomedical 

application of radioisotopes of thallium for 

diagnosis of chronic diseases and editor picks 

along with a popular article.  

We hope our readers will enjoy reading 

these news and views on the current cutting-

edge topics that include latest research 

breakthroughs in different areas of medicine 

and biotechnology.  

We look forward to receiving your feedback. 

We do hope that you will enjoy reading this 

issue of Biotechnology Kiosk. Please do 

write to us with your comments. Your 

suggestions are always appreciated. 

 

Dr. Megha Agrawal & Dr. Shyamasri 

Biswas.  

Editors-in-Chief, Biotechnology Kiosk
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 Abstract 

 

Nuclear medicine is a specialized area of radiology that uses very small amounts of radioactive 

materials, or radiopharmaceuticals inside the body to examine organ function and structure for 

diagnosis or to target and destroy damaged or diseased organs or tissue (for treatment). Several 

different types of radionuclides are available. These include forms of the element technetium, 

thallium, gallium, iodine, and xenon. Out of these radionuclides, thallium's radioisotope plays a 

crucial role in the diagnosis of chronic ailments like CAD, myocardial infarction, ischemia, to 

name few. These diseases cause specific muscles or arteries to die or get blocked. Out of the 

radioisotopes of thallium, Tl-201mis is considered best suited for diagnosis of such diseases by 

tomography techniques such as Single Photon Emission Computed Tomography (SPECT). In 

this article, we have presented an overview of how thallium can be used as a nuclear medicine 

to test the stress level in human, mechanism of action as a tracer and perfusion imaging test by 

using SPECT. 
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INTRODUCTION

Henri Becquerel discovered radioactivity 

while working with uranium salt in 1896, 

which led to the development and use of 

radioactive isotopes and nuclear physics [1]. 

After that, for about five decades, i.e., from 

the 1890s to 1940s, many scientists like 

Marie and Pierre Curie, Ernest Rutherford, 

and James Chadwick did extensive 

research. In the last few years of this era, 

there were significant developments in this 

field due to Nuclear Bombs used in WW2. 

Further discoveries and inventions led to 

energy production, and other uses like 

nuclear medicine came to light due to their 

decay properties [2]. Radioisotopes are used 

to detect cracks in heavy mechanical 

systems, leak detection in long pipelines, and 

detect nuclear activities from nuclear 

weapons [3]. The field of Nuclear Medicine 

had its breakthrough when Sam Seidlin 1946 

reported successful treatment of a patient's 

thyroid cancer [4]. Later in the 1950s, tracers' 

diagnostic and imaging properties also 

started to get international attention. After 

years of research and development, we have 

various applications in this stream, like 

diagnoses and treatment of cancer, imaging 

technique in coronary artery disease (CAD), 

ischemia, myocardial infarction, and locating 

lymphoma [5]. 

Radioisotopes like Iodine 131, 

Strontium 89, Bismuth 212, Thallium 201, 

and others are used for radiotherapy, 

diagnosis, pain relief, etc. With increased 

uses and applications comes the problem of 

efficient, economical, and safe production of 

radioisotopes [6]. Because radioisotopes are 

either rare or must have a high level of 

energy to be produced, it is well known that 

most are very difficult to produce [7]. Hence, 

conducting real-time experiments for the 

above-stated reasons is not always feasible. 

Thallium-201 is a potentially helpful 

radioisotope for various medical applications, 

including myocardial visualization and 

possible physiology assessment, as a renal 

medullary imaging agent, and as tumor 

detection [8]. It is biologically similar to 

potassium in organ distribution and 

neurophysiologic function [9]. The physical-

chemical explanation for the biological 

similarity of Tl+ and K+ is that the hydrated 

ionic radius of Tl+ is between K+ and Rb+ in 

size, and this radius has been suggested as 

the property that determines passive 

penetration through a membrane [10]. These 

facts indicate that radiothallium should be a 

good potassium analog and therefore has 

the potential for myocardial visualization and 

the early detection of areas of diminished 

perfusion and radionuclide uptake as cold 

spots (regions of decreased activity) [11].  

 

Thallium as Nuclear Medicine 

Thallium 201 is produced by bombarding the 

target of natural thallium by an external beam 

of protons in a cyclotron [12]. Thallium is 

generally used for diagnostic purposes, 

where it is used in its chloride form by 

intravenous administration. Some of the 

isotopes of thallium do not particularly have 

any medicinal or non-medicinal uses, Tl200 

and Tl202 are usually eliminated from the 

mixture of nuclear medicine as it is difficult to 

excrete and makes the drug unstable. 

Thallium acts as a 

radiopharmaceutical agent used for various 
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purposes like the diapurposes purpose of 

CAD, parathyroid activity, ischemia, and 

lymphoma, etc. [13]. Thallium is a 

white/silvery metal that easily tarnishes and 

is a chemically toxic metal initially used as a 

rodenticide, but it later came to light with 

properties that enabled it to be used as a 

nuclear medicine tracer in the photoelectric 

cell thermometer, etc. [14].  

Figure 1. Mechanism of thallium action [Source: Journal of Head Trauma Rehabilitation (2016)].   

 

Tl+ in different concentrations induced a 

significant increase in mitochondrial ROS 

formation, ATP depletion, glutathione 

oxidation, mitochondrial membrane potential 

(MMP) collapse and mitochondrial outer 

membrane rupture with cytochrome C 

release, and peroxidation of membrane 

phospholipids, especially binding to anionic 

head groups (Fig 1). This suggests that Tl+ 

may alter the fluidity of the mitochondrial 

membranes, acting on phospholipid packing, 

affecting the activities of membrane-

associated transport systems and enzymes, 

and disrupting receptor functions [15]. 

 

Mechanism of action as a tracer 

Thallium is used to test the stress level in 

humans and is called the cardiac or thallium 

stress test. It is a nuclear imaging test 
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showing how well blood flows into your heart 

while exercising or resting [16]. In this, a 

liquid with a small amount of radioactivity 

called a radioisotope is administered into one 

of your veins. The radioisotope will flow 

through your bloodstream and end up in your 

heart. Once the radiation is in your heart, a 

special camera called a gamma camera can 

detect the radiation and reveal any issues 

your heart muscle is having [17]. The thallium 

test provides more information about heart 

chamber size, heart pumping efficiency, 

coronary artery supply to the heart, and 

perfusion of myocardial muscle after 

previous heart attacks [Fig 2]. At the same 

time, the thallium stress test has several risks 

and complications. Complications from the 

radioactive material injected into your body 

are infrequent, including arrhythmia or 

irregular heartbeat, increased angina, pain 

from poor blood flow in your heart, difficulty 

breathing, asthma-like symptoms, and skin 

rashes. 

Initially, A stabilized chloride form of 

thallium is prepared for injection into veins, 

then injected into a patient's body via 

intravenous injection. In about 5 to 15 

minutes after injection, thorium-201 is taken 

up by the myocytes (the biological name for 

muscle cells or fibers). The Thallium 201 

isotope acts as a tracer that travels through 

the bloodstream.

        

 

Figure 2: Use of Radionuclide Scintigraphy to Assess Myocardial Perfusion and Viability 

[Source: The New England Journal of Medicine (2001)]. 
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Structurally, Tl 201 is similar to potassium; 

hence, it uses the Na-K pumps in the human 

body to get absorbed into cells. And then 

imaging, i.e., stress imaging, is done in two 

to three stages based on the time after 

injection, like stress test imaging 15 mins 

after injection, rest imaging about 2 to 4 

hours after injection, and redistribution 

imaging 24 hours after injection. Contrary to 

normal cells, the ischemic cells show 

delayed uptake of the radioactive tracer is 

concluded by comparing the image from 3- 

staged imaging. The affected areas (dead 

myocytes or improper blood flow regions) do 

not absorb the tracer properly. These areas 

are called cold spots or defects and can be 

seen dark patches in the MPI scan images. 

 

Thallium uses in Single Photon Emission 

Computed Tomography (SPECT) for 

perfusion imaging test 

Thallium Stress Test is a type of nuclear 

scanning test or myocardial perfusion 

imaging test. Myocardial perfusion imaging 

(MPI) is a diagnostic procedure used to show 

how well your heart muscle is being supplied 

(perfused) with blood at rest and under stress 

(such as exercise). It shows areas of the 

heart that have reduced blood supply due to 

narrowing of one or more coronary arteries. 

A small amount of radioactive tracer is used 

to show the heart muscle. Areas of the heart 

receiving adequate blood flow are yellow on 

a monitor. Those with reduced flow are blue. 

SPECT is the best and oldest technique to 

access myocardial perfusion, and thallium-

201, 99mTc-sestamibi, or 99mTc-

tetrofosmin are frequently used tracers for 

regional perfusion. Perfusion defects may be 

fixed (identical perfusion defect at rest and 

stress images) or reversible (perfusion defect 

on stress images normalizes on rest 

images), representing myocardial scar or 

ischemia, respectively [Fig 3]. 

In SPECT, evaluation of function is 

inferior to perfusion analysis. Still, post-

ischemic stunning may be detectable in 

severely ischemic areas if ECG-gating is 

performed for stress image. In contrast, fixed 

perfusion defects are usually associated with 

regional wall motion abnormalities on gated 

rest images. Additional high-risk criteria on 

SPECT include transient ischemic dilation, 

increased lung uptake, reduced post-stress 

ejection fraction, and abnormal right 

ventricular myocardial uptake. The 

drawbacks of SPECT include a high-

radiation dose (ranging from 10 mSv with 

99mTc-labeled tracers to 25 mSv with 

thallium), limiting its use for serial follow-up, 

especially in young women. Additionally, 

obese subjects are susceptible to more 

photon attenuation artifacts and 

noninterpretable scans. Furthermore, 

myocardial perfusion SPECT does not 

provide absolute myocardial blood flow but 

only relative perfusion defects, i.e., ischemic 

territories, compared to remote myocardium. 

Due to this intrinsic limitation, SPECT may 

underestimate the extent of disease in 

multivessel disease with globally reduced 

myocardial perfusion. On the other hand, 

impaired renal function is never, and 

claustrophobia rarely, a contraindication for 

SPECT. 
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Figure 3. (A) SPECT images, (B) polar maps at stress (upper panel) and rest (lower panel), (C–

E) computed tomographic angiography images (LV, left ventricle; LA, left atrium) [Source: 

European Journal of Hybrid Imaging (2022)]. 

Oliver [18] successfully performed the fusion 

of CTA and SPECT-MPI in all patients. In a 

side-by-side analysis of 40 equivocal 

coronary lesions, 14 showed a perfusion 

defect in their corresponding coronary artery 

territory, thus indicating hemodynamic 

relevance. The fused analysis, however, 

excluded hemodynamic significance in 10 

coronary lesions. Despite the vessel being 

reliably identified, identifying the culprit lesion 

for the remaining 16 lesions remains 

inconclusive, even though eight pairs of 

consecutive neighboring lesions were 

present. According to the fused analysis of 

three lesions (hemodynamically relevant, n = 

2; irrelevant, n = 1; patients 22 and 30), the 

assessment of perfusion defect and coronary 

lesion appeared trustworthy on side-by-side 

analysis but unreliable on side-by-side 

analysis (patients 22 and 30). This allowed 

for the exclusion of a relevant lesion in 

significantly more segments based on the 

fused SPECT/CT interpretation than the 

side-by-side analysis [Fig. 4]. A typical test 

result indicates that your heart has adequate 

and unrestricted blood flow when resting and 

exercising. When your heart works harder 

during strenuous activity, your blood flow 

may not be good during the exercise phase 

of your stress test [19]. There is likely some 
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level of coronary artery disease or blockage 

during exercise, even if your blood flow is 

adequate at rest [20]. No matter how much 

exertion you put into your stress test, an 

abnormal result indicates poor blood flow in 

your heart [15]. Significant coronary artery 

disease is characterized by restricted blood 

flow. You may have scar tissue or damaged 

tissue caused by a previous heart attack if 

areas of the heart are not highlighted with the 

radioactive isotope on your stress test 

images. 

                    

Figure 4: (A) Stress and rest perfusion polar maps of SPECT-MPI study show mixed basal 

anterolateral defect and reversible infer apical perfusion defect (arrowheads). (B and D) Fused 

SPECT/CT images reveal total occlusion of LAD and subtotal occlusion of first diagonal branch 

(DA1), which are confirmed by conventional CA (C). Anterolateral perfusion defect is caused by 

lesion of partially calcified small intermediary branch (IM); however, this vessel is not well 

visualized by CA [Source: Journal of Nuclear Medicine May (2007)]. 

Conclusion 

We have described biomedical significance 

of using radiopharmaceuticals inside the 

body. This nuclear medicine provides a 

diagnostic tool for seeing how organs 

function and to detect damaged or diseased 

tissues or organs. Several different types of 

radionuclides like technetium, thallium, 

gallium, iodine, and xenon have been studied 

for use in diagnose chronic ailments such as 

CAD, myocardial infarction, ischemia, etc. 

These radionuclides have been shown 

helpful to prevent medical condition involving 

specific muscle or artery that gets blocked or 

die due to these diseases. The best use of 

radioisotope of thallium has been suggested 

in tomography techniques in diagnosing such 

diseases.
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Top 4 U.S. Cities That Offer Culture and Opportunity forEntrepreneurs and 

Digital Nomads 

  

    By Lance Cody-Valdez 

  

 

One of the greatest things about working for yourself is flexibility. One study shows that as many 

as 15 million people in the U.S. identify as digital nomads. Freedom has become the ultimate 

goal and the path to finding happiness in a career. One of the greatest aspects of this lifestyle is 

the ability to travel or live wherever you please. The four cities listed below have something 

special to offer traveling entrepreneurs and digital nomads. 

 

1. Gainesville, Florida 

The benefits of living in Gainesville include a diverse economy and the presence of higher 

education. It has an entrepreneurial spirit and is a great location for nomads that work in 

biotechnology.  

The quality of living is great with a relatively low crime rate in most areas and a culture of 

inclusivity. The cost of living is slightly above the national average, but you can find affordable 

places to live. If you want access to great workspaces and strong internet, you would likely 

benefit from looking around the university area.  

 

2. Salt Lake City, Utah 

If you want to experience urban life with a beautiful mountain backdrop, Salt Lake City should 

be at the top of your list. Spend your downtime hiking in the nearby national parks and enjoy the 

exciting nightlife where you'll meet people for socializing and networking.  

The cost of living in Salt Lake is slightly lower than the national average. Rent is around $1,300 

per month, but if you are feeling very rustic, you may even choose one of the many 

accommodating campsites. Although, you'll need a strong hotspot for internet access or a great 

rental co-working space.  

 

3. Santa Monica, California 

Santa Monica is a bay city just outside of Los Angeles. It offers a relaxing vibe with beautiful, 

wide beaches and a friendly atmosphere for surf enthusiasts. If you actually do enjoy long walks 

on the beach, Santa Monica could be the place for you.  

 

Popular Article 

https://biotechkiosk.com/
https://www.southwestadventuretours.com/tours/active-tours/mighty-5-utah-from-salt-lake-city-tours-utah/
https://www.rv-camping.org/utah/
https://www.laconservatory.com/our-location/the-beaches-and-santa-monica-pier/


 

Biotechnology Kiosk, 3, 9 (2021)                                  ISSN 2689-0852                              Page 15 
 

You'll find rental workspaces just steps from the beach with lounge seating, cafes, and nearby 

restaurants. Of course, the luxury of beach life is not free. The average rent for a one-bedroom 

is around $2,000 per month, but there are plenty of temporary living spaces available for around 

$70 per night. Santa Monica offers a quality of life that ranks high in the U.S. with most people 

moving there to experience the urban setting without the fast pace lifestyle. 

 

4. Portland, Oregon 

Portland has a reputation for culture, inclusivity, and great coffee. If you value shopping in very 

specific, niche small businesses and want a truly excellent cup of coffee every morning, Portland 

could be the place for you. During the day you can nurture your inner creativity in a city that 

loves art, and at night, you can catch a standup comedy show.  

Considering the number of freelancers, artists, and small business owners in the 

community, Portland offers many co-working spaces. The cost of living is slightly above average, 

but that is primarily because people in Portland prefer vintage shopping and high-quality coffee 

over commercial stores. The average rent is around $1,400 for a one-bedroom apartment, but 

you will pay more in areas like Nob Hill or the West End. 

 

Best Practices for Marketing Yourself 

As you build your brand and business, keep in mind that you do not need a big marketing firm 

to help you get your feet off the ground. If you can access the internet, you can market your 

business. Some effective strategies include: 

 

• Use social media to get your ideas out there and make a name for yourself. 

• Network with other professionals that you meet in your co-working space. 

• Be actively inclusive and get to know your target demographic. 

• Take advantage of speaking opportunities at conferences or anywhere that your ideal 

audience gathers. 

• Spend some time on your business card design. Make it memorable so that it gives a 

lasting impression. You can even design it yourself using a business card app that allows 

you to customize templates to your desired color, text, and font.  

 

Before you choose somewhere to live, make sure you understand what that location has to offer 

you. Your home should provide you with opportunities to grow yourself and your business. 

 

 

 

Footnote -  

This article, and others like it, can be found on the Biotechnology Kiosk website. BK is the 

monthly peer-reviewed open access international research journal in biotechnology. 

 

https://liquidspace.com/us/ca/santa-monica
https://theculturetrip.com/north-america/usa/oregon/portland/
https://www.starchefs.com/features
https://online.maryville.edu/blog/social-media-marketing-vs-traditional-marketing/
https://www.adobe.com/express/create/business-card
https://biotechkiosk.com/
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https://www.pexels.com/photo/three-men-sitting-at-the-table-3215527/
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Biotechnology Advances around the World 

Editor’s Picks 

 
Every issue of Biotechnology Kiosk presents select latest research news picked by the editors-

in-chief on significant research breakthroughs in different areas of biotechnology around the 

world. The aim is to promote further R&D in all of these cutting-edge areas of biotechnology. 

The editors have compiled and included the following innovations and breakthroughs to highlight 

the latest biotechnology advances.  

                                  

Dr. Megha Agrawal      Dr. Shyamasri Biswas 

Co Editor-in-Chief      Co Editor-in-Chief
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Repurposing of Drugs   

  

Drugs used to treat diabetes can find applications in the treatment of 

Alzheimer’s disease

It is known that in people with type 2 diabetes, 

the level of blood sugar is difficult to control 

because body in such medical condition no 

longer efficiently uses insulin to regulate the 

blood sugar. In such condition, Dipeptidyl 

peptidase-4 inhibitors that are known as 

gliptins are usually prescribed when other 

diabetes drugs do not work. These inhibitors 

are known to help control blood sugar when 

combined with diet and exercise. 

Previous studies have shown that 

people with diabetes have higher risk of 

Alzheimer's disease (AD). It is thought that 

higher risk of AD is possibly due to high blood 

sugar levels that have been linked to the 

buildup of amyloid beta in the brain. A recent 

study conducted by researchers in South 

Korea showed that people taking dipeptidyl 

peptidase-4 inhibitors to lower blood sugar 

levels had less amyloid in their brains overall. 

They also showed lower levels in areas of the 

brain involved in Alzheimer's disease. This 

new study was published in the online issue 

of Neurology (Association of Dipeptidyl 

Peptidase-4 Inhibitor Use and Amyloid 

Burden in Diabetic Patients With AD-

Related Cognitive Impairment. Neurology, 

2021; DOI: 

10.1212/WNL.0000000000012534). This 

study found people taking these drugs, 

called dipeptidyl peptidase-4 inhibitors, 

showed slower cognitive decline than 

people in the other two groups. 

Researchers showed that people 

taking certain drugs to lower blood sugar for 

type 2 diabetes had less amyloid in the 

brain, a biomarker of Alzheimer's disease, 

when compared to both people with type 2 

diabetes not taking the drugs and people 

without diabetes.  

These results showing less amyloid 

in the brains of people taking these 

medications and less cognitive decline, 

when compared to people without diabetes 

are promising. This paves the way to future 

studies on the possibility of using these 

medications for people without diabetes who 

have thinking and memory problems.
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    https://www.vtcmag.com  

    https://www.vtcmag.com 

https://www.vtcmag.com/
https://www.vtcmag.com/
https://www.vtcmag.com/
https://www.vtcmag.com/
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For all production related questions or sending your ads, please e-

mail or call our production department: E-mail: 

sales@biotechkiosk.com; Phone: 386-518-9411. 

 

 

THANK YOU! 

 


