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Ultrasound imaging is an affordable and non-invasive 
diagnostic method that uses widely available equipment. 
However, its results are often not highly accurate, and the image 
quality is heavily dependent on the operator's skill. In contrast, 
techniques like MRI and CT scans are not always accessible due 
to their high cost, lack of available equipment, and potential 
harm caused by the contrast agents used in these methods. 
These contrast agents are toxic, and CT scans expose patients to 
high radiation doses. On the other hand, ultrasound imaging 
with contrast agents can significantly improve the quality of 
images for internal organs, such as the heart, liver, and brain. 
This enhanced ultrasound technique could be useful for 
diagnosing a wide array of diseases in the cardiovascular, liver, 
kidney, and female reproductive systems. Ultrasound contrast 
agents are often microbubbles made from proteins, lipids, or 
polymers. Proteins enhance image quality, while lipids and 
polymers provide stability, extending the time available for 
diagnostics. Despite these benefits, further improvements in 
their performance are still needed. 



Researchers at Skolkovo Institute of Science and Technology (Skoltech, Moscow, Russia) have developed and tested 
-polymer microbubbles for medical ultrasound imaging. When injected intravenously, these microbubbles serve as 

contrast agents, improving image quality. Tested in rats, the new microbubbles stayed in the bloodstream longer than the 
currently available alternatives, giving doctors more time to complete the examination. This enhanced contrast could 
make ultrasound a viable alternative to MRI and CT scans, which are more expensive and potentially harmful. The 
researchers created the first "hybrid" microbubble formulation by combining a protein called albumin with a copolymer.

This formulation resulted in 100 different microbubble types for ultrasound imaging, from which the most effective 
contrast agent was chosen and tested on a rat’s beating heart. The selection process involved multiple steps: evaluating 
microbubble size, concentration, and acoustic response in organ phantoms and animals. Compared to a protein-based 
agent without the added copolymer, the hybrid microbubbles showed significant improvements in both image contrast 
and the time they remained in the bloodstream, which was one and a half to two times longer. 

To create the new contrast agent, the team combined bovine serum albumin—a commonly used protein in pharmacology, 
including in microbubble production—with biocompatible polymers. They tested 100 different combinations, varying the 
type of polymer and the polymer's proportion in the mixture from 2% to nearly 50%. The challenge was to find the right 
balance between microbubble stability, concentration, and ultrasound response. Formulations that did not produce stable 
microbubbles were discarded, and the remaining candidates were tested on a blood vessel phantom to measure bubble 
size, concentration, and acoustic response. This process led to the identification of the most promising formulation, which 
was then compared with pure albumin microbubbles and a saline injection in animal trials. 

In these tests, the contrast agent was injected into a rat’s tail vein, followed by an ultrasound exam of its heart. The 
results, published in Biomaterials Advances, revealed that while the image without contrast showed few details, and the 
image with the protein contrast only displayed the ventricles, the hybrid agent provided a clear view of the entire four
chamber heart. Moreover, the effect lasted up to 7 minutes, compared to just 3 minutes with standard agents. The 
researchers believe the new agent’s high contrast could make it a valuable tool for diagnosing infertility in women and 
studying blood vessels in the brain, although further work is needed to fully explore its potential. 





Cardiovascular disease remains the leading cause of death 
globally, claiming more than 17 million lives annually. 
Identifying individuals at high risk is an ongoing 
challenge that requires more accurate methods. 
Researchers are now turning to artificial intelligence (AI) 

improve the prediction of heart failure and other 
cardiovascular events, including estimating the timing of 

events, by developing an AI model that learns from 
 scans. 

collaborative effort involving researchers from Case 
Western Reserve University (Cleveland, OH, USA) aims 

bridge this gap by developing advanced AI tools to 
analyze calcium-scoring computed tomography (CT) 

 a commonly used diagnostic tool. A calcium-
scoring CT is a non-invasive, low-cost heart scan that 
measures the amount of calcified plaque in the coronary 
arteries. This plaque, which can narrow or block the 
arteries, is an indicator of the risk of a heart attack. In 
addition to evaluating coronary plaque, these scans 
provide valuable information about the aorta, heart shape, 

muscles, and liver. 



The project creates AI-driven predictive models that analyze data from 
calcium-scoring CT scans alongside clinical risk factors and demographics. 
The AI model will learn to extract new insights from CT images and use these 
findings to estimate cardiovascular event risk in large patient populations. 
These insights include measurements of coronary calcium, heart shape, body 
composition, bone density, and visceral fat, as well as age and other risk 
factors. AI can process these correlations faster and more thoroughly than 
traditional methods. The research team aims to gain a deeper understanding of 
how heart health and body composition interact, enabling clinicians to more 
accurately identify at-risk patients. By utilizing existing screening CT data 
from two major health systems, the research demonstrates AI's potential to 
solve longstanding clinical challenges in a cost-effective and scalable manner.
“This project represents a significant leap forward in personalized healthcare,” 
said project leader Shuo Li, a Case Western Reserve professor of biomedical 
engineering and computer and data sciences. “It has the potential to set new 
standards for cardiovascular disease prevention and management, as well as 
advance the forefront of using AI to analyze images for transformational 
healthcare. 





A new artificial intelligence model finds that x-ray images collected during routine medical care
provide warning signs for diabetes, even in patients who don’t meet the guidelines for elevated risk. 
The model could help physicians detect the disease earlier and prevent complications, says a multi
institutional team which published the findings in Nature Communications. 
Applying the computational method known as deep learning to images and electronic health 
record data, the researchers developed a model that successfully flagged elevated diabetes risk 

retrospective analysis, often years before patients were diagnosed with the disease. That’s 
significant, the researchers say, given the prevalence of diabetes in the U.S. has more than doubled 
over the past 35 years. 
Current guidelines suggest screening patients for type 2 diabetes if they are between 35 and 

years old and have a body mass index (BMI) in the overweight to obese range. Many studies, 
however, have found this strategy misses a significant number of cases, particularly in racial/ethnic 
minorities for whom BMI is a less effective predictor of diabetes risk. Patients with undiagnosed 
diabetes are at much higher risk for complications from the disease including irreversible organ 
damage and even death. 
Each year, millions of Americans receive chest x-rays for chest pain, difficulty breathing, injury or 
before surgeries. Emory alone completes on average about 200,000 radiographs annually. While 
radiologists are not looking for diabetes when they assess these x-rays, the images become part of a 
patient’s medical record and could be analyzed later for diabetes or other conditions. 
“Chest x-rays provide an ‘opportunistic’ alternative to universal diabetes testing,” says Judy Wawira
Gichoya, MD, assistant professor of radiology and imaging sciences, and the lead researcher from 
Emory. “This is an exciting potential application of AI to pull out data from tests used for other 
reasons and positively impact patient care.” 



AI model was trained on more than 270,000 x-ray images from 160,000 patients, with deep learning 
determining the image features that best predicted a later diagnosis of diabetes. Because chest x-rays are not a 
common way to detect diabetes, the researchers also used explainable AI techniques to determine how and 
why the model made its determinations. The methods pointed to the location of fatty tissue as important for 
determining risk, a logic that aligns with recent medical findings that visceral fat in the upper body and 
abdomen is associated with type 2 diabetes, insulin resistance, hypertension and other conditions. 
Given the novelty of the approach and the startling results, the researchers who first developed the model 
turned to the Emory team to perform external validation of the model. When the Emory team applied the 
model to a separate group of nearly 10,000 patients, they found the model predicted risk better than a simple 
model based on non-image clinical data alone.   
In some cases, the chest x-ray warned of high diabetes risk as early as three years before the patient eventually 
received a diagnosis. The model’s output also provides a numerical risk score that could potentially help 
clinicians customize the treatment approach for patients 
“Diabetes is a chronic disease where body fat distribution matters. The longer the duration of the disease and 
the worse the glycemic control, the higher the risk of complications,” says Francisco Pasquel, MD, associate 
professor in Emory’s Division of Endocrinology, Metabolism and Lipids. “The opportunistic approach of 
using chest x-rays to identify those at the highest risk of diabetes, even before a spike or drop in blood sugar 
levels occurs, is a promising method that may help improve outcomes through early preventive measures or 
treatment.” 
The research team will now explore how to further validate the model and incorporate it into electronic health 
record systems so it can provide an alert to physicians to pursue traditional diabetes screening of patients 
flagged as high risk based on x-ray results.  
They’ll then turn to investigating how well chest x-rays can help diagnose other conditions, such as vascular 
disease, congestive heart failure, and chronic obstructive pulmonary disease. 














