
Drug Discovery and Molecular Docking (DDMD) 
ISSN: 3107-6688 | Vol. 02, Issue-01, Jan-April, 2026 | pp. 106-122 

Drug Discovery and Molecular Docking (DDMD) 
 ISSN: 3107-6688 | Vol. 02, Issue-01, Jan-April. 2026 | pp. 106-122 

Prussian Blue (Radiogardase) in Nuclear 
Medicine: New Approaches to Treating 

Internal Radioactive Toxicity-Mechanisms 
and Efficacy in Radionuclide 

Contamination 
Stuti Verma1, Yash Srivastav2*, Vasu Tiwari3, Mayank Katiyar3, Anup Kumar Sirbaiya3 

1Aryakul College of Pharmacy and Research, Sitapur, Uttar Pradesh, India. 
2Shri Ramswaroop Memorial University (SRMU) Uttar Pradesh, India 

3K.P. Singh Memorial Institute of Pharmacy, Sitapur, U.P, India. 
*Corresponding Author E-mail:  neelashsrv76@gmail.com

_______________________________________________________________________ 

Abstract: 

Internal radioactivity pollution is a major issue in nuclear medicine and environmental protection since the 
radionuclides cesium and thallium can accumulate in the body. This review aims to discuss the application of 
Prussian Blue (Radiogardase) as a useful decorporation agent, but with reference to animal models alone. The 
analysis of rodents and livestock shows that Prussian Blue dramatically improves fecal excretion of radionuclides, 
decreases biological half-life, and restricts tissue absorption using its ion-exchange process in the gastrointestinal 
tract. Pharmacokinetic studies indicate that there is little absorption into the systemic circulation and that early 
administration is crucial to the best effect and species differences affect the metabolism and excretion of 
radionuclides. Also, novel modalities like nanostructured formulations and combination therapies have the 
potential to enhance the treatment outcomes. The application of animal studies also emphasizes its significant use 
in the environmental and agricultural context to minimize the transfer of radionuclides to milk and meat, hence 
food safety. Toxicological assessments assure high safety, low side effects and positive therapeutic index. Non-
etheless, drawbacks as variability in dosing regimens and lack of long-term animal studies suggest the necessity 
of additional studies. In general, Prussian Blue is a very effective and safe approach to dealing with internal 
radioactive toxicity and radionuclide contamination. 
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1. INTRODUCTION  
Internal radiological pollution is a significant issue in nuclear medicine, environment exposure, 
and radiological emergency because radionuclides like cesium and thallium may be absorbed in 
the body by eating, breathing, or ingesting contaminated food chains and may stay in the soft 
tissues over a long time1. This long-term retention causes a sustained internal irradiation and 
possible biological damage, and thus, it is necessary to have effective strategies of decorporation. 
Prussian Blue (Radiogardase), a ferric hexacyanoferrate compound, has become a widely-known 
agent in the control of such contamination because of its special ion-exchange characteristics. It 
works mainly in the gastrointestinal tract and binds the radioactive ions, interrupts the 
enterohepatic circulation and promotes their excretion in feces without much absorption into the 
blood stream2. Its ability to decrease radionuclide burden, decrease biological half-life and reduce 
tissue accumulation has been repeatedly demonstrated in animal-based studies, both in rodents and 
livestock, and demonstrates its utility as a targeted detoxification agent. 

 

Figure 1: Radiogardase3 

Over the past few years, there is increased interest in the further development of the uses of 
Prussian Blue by better formulations, more effective dose regimens, and a combination of 
therapeutic modalities, especially in animal models which gives crucial information on its 
pharmacokinetics and safety profile. These articles not only substantiate its use in nuclear 
medicine, but also highlight its more general importance in environmental protection and 
agricultural safety, particularly in the prevention of radionuclide transfer into food products like 
milk and meat4. The current review is expected to critically analyze the processes, effectiveness, 
and novel findings of Prussian Blue using evidence of animal models, thus adding to the existing 

107



                                           
Drug Discovery and Molecular Docking (DDMD) 

ISSN: 3107-6688 | Vol. 02, Issue-01, Jan-April, 2026 | pp. 106-122 
 

 

                                           
Drug Discovery and Molecular Docking (DDMD) 

 ISSN: 3107-6688 | Vol. 02, Issue-01, Jan-April. 2026 | pp. 106-122 
 

 

knowledge of its therapeutic capabilities. Since the world is becoming more and more dependent 
on nuclear technologies and the risks of contamination are growing, the assessment of such 
efficient and safe countermeasures is of utmost importance to the safety of ecological and human 
health. 

1.1 Background Information and Context 

Radioactive contamination of the internal environment presents a serious problem of nuclear 
medicine, environmental safety, and radiological emergency management. Cesium-137, thallium, 
and other radionuclides may be ingested, inhaled, or absorbed through contaminated food sources 
and cause long-term radiation exposure of the body and possible biological harm. After absorption, 
these radionuclides are distributed in the soft tissues, especially muscle and liver, and may take a 
long time to be eliminated because of the slow biological excretion5. 

Ferric hexacyanoferrate an agent of such contaminants Prussian Blue (Radiogardase) has received 
significant attention as a useful decorporation agent. It possesses a distinct crystalline lattice 
structure, which allows ion-exchange reactions that can selectively bind radioactive cesium and 
thallium ions in the gastrointestinal tract. In contrast to most systemic therapies, Prussian Blue is 
not very absorbed, and is locally active in the gut, disrupting enterohepatic circulation and 
facilitating fecal elimination of radionuclides. Its capacity to minimize radionuclide load, decrease 
biological half-life and limit tissue deposition has been repeatedly demonstrated in animal-based 
studies in rodents and livestock, which ensures it is a vital intervention in radiological toxicity 
management6. 

1.2 Objectives of the Review 

The primary objective of this review is: 

• To critically analyze the mechanisms of action of Prussian Blue in binding and eliminating 
radionuclides through gastrointestinal ion-exchange processes in animal models.  

• To evaluate the efficacy of Prussian Blue in reducing radionuclide burden, including its 
effects on fecal excretion, biological half-life, and tissue accumulation across different 
animal species.  

• To examine the pharmacokinetics and species-specific responses influencing the 
effectiveness of Prussian Blue in various animal models.  

• To assess the toxicological profile and safety margins of Prussian Blue based on acute and 
chronic animal studies.  

• To explore emerging approaches such as novel formulations, combination therapies, and 
environmental applications of Prussian Blue in managing radionuclide contamination. 

1.3 Importance of the Topic 
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Prussian Blue is an important component of the internal radioactive contamination management 
process because it has been demonstrated to be effective, safe, and applicable. When it comes to 
nuclear accidents, environmental pollution, and agricultural exposure, radionuclides may find their 
way into the food chain and may harm not only animals but also human populations7. The impact 
of reduced radionuclide transfer into milk and meat illustrated in animal research is one of the 
reasons why it has become a key factor in food safety and environmental safeguarding. 

Moreover, the growing interdependence of the world on nuclear technology is another factor that 
highlights the importance of having effective and efficient countermeasures to radiological threats. 
The high index of therapeutic use, low systemic toxicity of Prussian blue, combined with its 
applicability in many species, renders this a useful tool in both medical and environmental 
environments8. Thus, its mechanisms and efficacy on the basis of animal studies should be 
thoroughly reviewed in order to facilitate its practice and future development of the radionuclide 
detoxification strategies. 

2. MECHANISMS, EFFICACY, AND EXPERIMENTAL EVALUATION OF 
PRUSSIAN BLUE IN ANIMAL MODELS 

Rodent and livestock research establish that Prussian Blue is capable of lowering the radionuclide 
load through increased fecal excretion, decreased biological half-life and decreased tissue 
deposition. Its activity in the gastrointestinal tract by ion-exchange is highly effective, which is 
evidenced by sophisticated experimental procedures, although such shortcomings as variable 
dosing and lack of long-term data exist9. 

 

Figure 2: Radionuclide Imaging Tracking10  
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2.1 Overview of Key Animal Studies 

Experimental trials in rodents (rats and mice), canines and livestock models have shown the 
effectiveness of Prussian Blue in decreasing radionuclide load. Prussian Blue was found to 
increase fecal excretion and decrease systemic distribution in muscle and soft tissues in rat models 
exposed to cesium-137. Equally, murine experiments revealed that the biological half-life of 
cesium reduced significantly when orally treated with Prussian Blue11. 

In other animals like sheep and pigs, research has indicated that Prussian Blue decreases the 
transfer of radionuclides to edible tissues, which indicates its possible use in food safety and 
agricultural contamination cases. Such results play a crucial role especially in the environmental 
radiation exposure where livestock contamination may have a direct effect on human health via 
the food chain. All in all, animal studies continue to recognize the use of Prussian Blue as a 
potential and efficient decorporation agent in a variety of animals and exposure12. 

2.2 Methodologies and Experimental Approaches 

Controlled exposure to radionuclides and subsequent oral Prussian Blue is common methods of 
animal studies. Key methodologies include: 

• Radiotracer Techniques: It is used to trace the distribution and excretion of radionuclides 
in the body in real-time, which is used to trace the movement of radionuclides across 
tissues. 

• Gamma Spectrometry: Measures the concentration of radionuclides in tissues and excreta 
at high sensitivity and accuracy. 

• Pharmacokinetic Modeling: Determines absorption, distribution, metabolism, and 
excretion (ADME), which aids in the dynamics of radionuclide clearance. 

These methods enable the accurate determination of the efficiency of decorporation and reduction 
of the biological half-life. The combination of these techniques gives a detailed analysis of the 
effectiveness of Prussian blue in improving radionuclide removal and reducing internal 
contamination13. 

2.3 Mechanisms of Action 

Prussian Blue functions primarily through ion-exchange and adsorption mechanisms: 

• Binds cesium and thallium ions in the gastrointestinal tract, effectively trapping them 
within its lattice. 

• Prevents enterohepatic recirculation, thus reducing reabsorption of radionuclides. 
• Increases fecal elimination of radionuclides, thus facilitating rapid removal of 

radionuclides from the body. 
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The compound does not get absorbed much, but it acts in the gut. This mechanism is shown to 
reduce systemic toxicity in animal studies without notable metabolic interference14. This is a 
localized activity that helps it to be safe and effective as an agent of decorporation. 

2.4 Efficacy in Radionuclide Elimination 

Animal-based evidence consistently shows: 

• Increase in the amount of fecal excretion of radionuclides, up to 5-10 times in rodent 
studies, indicating increased elimination. 

• Shortening of the biological half-life of cesium isotopes, thus avoiding prolonged radiation 
exposure. 

• Lower tissue uptake, especially in muscle and liver, the major storage organs for cesium. 
Dose-response experiments have been conducted on animals, and it was observed that if treatment 
is given repeatedly, it produces better results than if treatment is given once, i.e., single-dose 
treatment. It is believed to be due to cumulative binding effects15. The importance of sustained 
treatment was further confirmed. 

2.5 Strengths and Limitations of Existing Studies 

Strengths 

Controlled experimental conditions provide results in reproducible and reliable results. 
Application of cross animal models increases interspecies generalizability. Improved imaging and 
radiotracer methods enhance accuracy and precision of measurements. 

Limitations 

There is a dearth of long-term toxicity information in animals, which limits the knowledge of 
chronic toxicity. Different dosing regimens used in studies make it difficult to standardize. The 
lack of investigation of combination therapy in animal models restricts the possible optimization 
of treatment plans16. 

All in all, even though current animal research gives a strong indication of the effectiveness of 
Prussian Blue, more research can be conducted to overcome these shortcomings and advance its 
use in clinical and environmental practice. 

3. PHARMACOKINETICS AND APPLICATIONS OF PRUSSIAN BLUE IN 
ANIMAL MODELS 

Prussian Blue has limited systemic absorption and local activity in the gastrointestinal tract, its 
efficacy depending on early administration, species-specific metabolic variations, and enhanced 
by new formulations and combination regimens, and animal experiments also indicate its 
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considerable role in inhibiting radionuclide transfer in livestock, which supports its use in food 
safety, environmental protection and management of nuclear contamination17. 

3.1 Pharmacokinetics in Animal Models 

Prussian Blue studies in animals have demonstrated that Prussian blue has very little systemic 
absorption and mainly works in the gastrointestinal tract18. The compound is insoluble and so is 
trapped in the lumen of the gut where it binds radionuclides and helps in their excretion. 
Pharmacokinetic studies demonstrate that Prussian Blue is not subjected to extensive metabolism 
and its effect is mainly localized minimizing the possibility of systemic toxicity. 

 

Figure 3: Animal Models in Pharmacokinetics19  

The manner in which it is administered is very important in its effectiveness. Early intervention, 
especially immediately after exposure to radionuclides, has been demonstrated to be a great boost 
to efficiency of decorporation due to prevention of initial absorption and interruption of 
enterohepatic circulation. Delayed administration, although still helpful, is likely to lead to a 
relatively lower effect because of the distribution of radionuclides into tissues20. 

3.2 Species-Specific Responses 

Animal experiments have shown that radionuclide pharmacokinetics and elimination are species-
specific. Metabolic rates, digestive physiology and body composition contribute to these 
differences in a large proportion. 

Rats and mice are the rodents; they have high metabolic activity and radionuclides are eliminated 
faster, which is why they are the appropriate rodents to use in short-term studies. By contrast, 
bigger mammals, such as sheep, pigs, and canines, have a lower rate of elimination but offer a 
more realistic way of explaining extended radionuclide retention and its consequences21. 
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These species-specific differences play a vital role especially in generalizing animal information 
to human beings or environmental conditions. Animals that are larger are usually regarded to be 
more pertinent in evaluating ecological pollution and food safety hazards since their physiology is 
more like that of people and livestock in agriculture. 

3.3 Novel Formulations and Delivery Systems 

Recently, developments in animal research have been made to enhance the effectiveness of 
Prussian Blue by formulating novel formulations and delivery systems. The development of 
nanostructured Prussian Blue particles is one of these methods, as they provide more surface area 
and binding capacity to the radionuclides. Such modification has been demonstrated to enhance 
the decorporation efficiency in experimental models. 

Encapsulation methods such as polymer and microencapsulation have also been investigated to 
improve the stability of Prussian Blue and controlled release in the gastrointestinal tract22. These 
delivery systems are intended to maximize the interaction between the compound and 
radionuclides, and this enhances treatment results. 

Also, combination therapy with Prussian Blue and other chelating agents is under research in 
animals. The aim of such approaches is to target several radionuclides at once or to increase the 
efficiency of the elimination process. These innovations are promising to be able to cut the dosage 
needed and ensure maximum therapeutic efficacy. 

3.4 Environmental and Agricultural Applications 

Animal experiments have also contributed to the high potential of Prussian Blue in terms of its 
uses in the environment and on farms especially in the control of radionuclides contamination in 
animals. In animal studies that used cows, sheep, and pigs, Prussian Blue has been successfully 
applied to decrease the transfer of radionuclides into milk and meat23. 

This application is particularly important during the post-nuclear accident where radioactive 
pollutants of grazing lands may cause buildup of radionuclides in food products of animal origin. 
Prussian Blue ensures the preservation of the food supply by inhibiting the absorption and 
encouraging excretion of these contaminants and minimizing the possible risks of health risks to 
humans. 

All in all, these results prove the relevance of Prussian Blue not only as a medical countermeasure 
but also as a useful means of environmental protection and food safety management in polluted 
areas24. 

4. TOXICOLOGICAL EVALUATION AND SAFETY PROFILE OF PRUSSIAN 
BLUE IN ANIMAL MODELS 
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Prussian Blue (Radiogardase) toxicology profile has been examined in detail using animal-based 
studies, which offer essential information on the safety, tolerability or biological impact of 
Prussian Blue at acute and chronic exposure conditions25. These experiments, performed on 
rodents (rats and mice) and on larger mammals, such as dogs, pigs, and sheep, have provided 
consistent evidence that Prussian Blue has a high margin of safety when given by mouth, and this 
is mainly because it is poorly absorbed systemically and it is localized in the gastrointestinal tract26. 

6.1 Acute and Chronic Toxicity Studies 

Rodent studies Acute toxicity Prussian Blue does not cause any serious mortality or severe 
systemic toxicity even at relatively high doses27. Animals receiving single high-dose exposures do 
not exhibit any significant behavioral abnormalities or physiological distress, other than slight 
gastrointestinal effects, including changes in stool color. Its safety profile is further supported by 
chronic toxicity studies, which are carried out over a longer period of time. Prussian Blue did not 
cause any long-term organ toxicity or biochemical abnormalities in experiments on rats and dogs, 
indicating that long-term use is unlikely to cause cumulative toxicity28. 

 

Figure 4: Acute toxicity29 

6.2 Dose-Dependent Safety Assessments 

Animal model dose-response studies have shown that Prussian Blue has a large therapeutic 
window. Doses are increased and there is an augmented eradication of radionuclides without a 
corresponding augmentation of toxicity30. Adverse effects are minimal even with doses many 
times higher than those needed to effectively decorporate. This positive dose-response profile 
highlights its applicability in repeated dosing regimens especially when there is persistent or high-

114



                                           
Drug Discovery and Molecular Docking (DDMD) 

ISSN: 3107-6688 | Vol. 02, Issue-01, Jan-April, 2026 | pp. 106-122 
 

 

                                           
Drug Discovery and Molecular Docking (DDMD) 

 ISSN: 3107-6688 | Vol. 02, Issue-01, Jan-April. 2026 | pp. 106-122 
 

 

level radionuclide contamination. Other studies however describe that higher doses can cause mild 
gastrointestinal discomforts, which should be the focus of optimized dose regimens. 

6.3 Gastrointestinal Effects and Tolerability 

Since Prussian Blue is a locally acting agent in the gastrointestinal tract, most of the effects are 
localized in the gastrointestinal tract. Animal experiments often describe a high level of 
tolerability, and there is little intestinal mucosa irritation or inflammation31. The most frequent 
symptom is that the color of stool changes because of the deep blue colorant of the compound. 
Mild constipation or slowed intestinal motility has been observed in certain instances, especially 
when used at high dosage. These effects, however, are usually temporary and reversible and they 
do not have any serious impact on the overall gastrointestinal functionality. 

 

Figure 5: Gastrointestinal System Disorders32  

6.4 Impact on Nutrient Absorption and Gut Microbiota 

The animal studies on nutrient absorption indicate that Prussian Blue has minimal interference on 
the absorption of essential nutrients. Although the ion-exchange properties cause theoretical 
concerns regarding the ability to bind important minerals (including potassium or sodium), 
experimental evidence suggests that these interactions are negligible in the common dosing 
conditions33. Ongoing research in animal models also addresses how Prussian Blue interacts with 
gut microbiota, implying that Prussian Blue does not induce significant changes in the microbial 
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composition. However, some long-term studies have shown some minor changes in the microbial 
populations, which should be further studied in terms of its effects on the ecology of the gut. 

6.5 Histopathological Observations 

There has been a series of animal studies on histological analysis of major organs (liver, kidneys, 
intestines, etc.) to determine the potential toxicity at the tissue level. The results always indicate 
that there are no major pathological changes after short-term and long-term exposure. The liver 
and kidney tissues usually have a normal architecture which means that Prussian Blue does not 
have hepatotoxic or nephrotoxic effects. Major mucosal alterations have been reported in the 
gastrointestinal tract at extremely high doses but they are not linked to functional impairment or 
permanent injury. 

6.6 Safety Margins and Therapeutic Index 

The safety margin of Prussian Blue in animals is relatively high and the effective dose of the 
radionuclide decorporation is considerably lower than that of adverse effects. This leads to a 
positive therapeutic index hence it is a good agent that can be used in radiological detoxification. 
In animal research, it is emphasized that it is safe to administer repeated doses of a drug over a 
long period of time without high-risk, especially when it comes to dealing with long-term retention 
of radionuclides. 

Table 1: Summary of Literature on Prussian Blue and Radiation Management Studies 

Author(s) 
& Year 

Study Title Focus Area Methodology Key Findings 

Sandal et 
al. 

(2023)34 

Oral formulation of 
Prussian blue with 
improved efficacy 

for prophylactic use 
against thallium 

Development of 
enhanced 

Prussian Blue 
formulation for 

thallium 
decorporation 

Experimental 
formulation 
development 

and evaluation 
of binding 

efficiency and 
bioavailability 

Improved 
formulation 

showed enhanced 
binding efficiency, 

better 
gastrointestinal 

bioavailability, and 
effective 

radionuclide 
decorporation with 
maintained safety 

profile 
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Sandal et 
al. 

(2025)35 

Pru‐Decorp™ and 
Pru‐Decorp‐MG: 
Pioneering Indian 

Medical 
Countermeasures to 

Strengthen 
Preparedness for 
Radiological and 

Nuclear 
Emergencies 

Development of 
indigenous 

medical 
countermeasures 
for radiological 

emergencies 

Product 
development 
and applied 

research 
focusing on 
emergency 

preparedness 
and radionuclide 

elimination 

Demonstrated 
improved 

radionuclide 
elimination; 
highlighted 

importance of 
indigenous 

solutions for rapid 
deployment and 

national 
preparedness 

Shpotyuk 
et al. 

(2023)36 

On the numerical 
criterion of 
radiation-

modification 
efficiency in 
chalcogenide 

glasses 

Radiation effects 
on materials 

(chalcogenide 
glasses) 

Numerical 
modeling and 

material 
analysis under 

radiation 
exposure 

Provided insights 
into structural and 

compositional 
changes due to 

radiation; 
contributed to 

development of 
radiation-resistant 

materials 
Singh & 

Seed 
(2020)37 

Pharmacological 
management of 

ionizing radiation 
injuries: current and 
prospective agents 
and targeted organ 

systems 

Pharmacological 
approaches to 

radiation injury 
management 

Review-based 
study analyzing 

existing and 
emerging 

therapeutic 
agents 

Identified current 
and future 
treatment 
strategies, 

including Prussian 
Blue; emphasized 

need for more 
targeted and 

effective therapies 
 

In general, the toxicological data provided by animal research has a strong indication of the safety 
and tolerability of Prussian Blue. It is a perfect contender in the treatment of internal radioactive 
contamination because of its localized effect, low systemic absorption, and a broad therapeutic 
index. Nevertheless, animal-based studies on long-term exposure, interactions with the 
microbiome, and high-dose effects would be more effective and improve its use in nuclear 
medicine. 
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5. DISCUSSION 
Animal experiments confirm that Prussian Blue is very effective to eliminate internal 
radionuclides, binding them in the gut, lowering the absorption, tissue deposition and biological 
half-life. Nevertheless, additional studies are required to focus on the long-term safety, dose 
optimization and development of advanced formulations and combination therapies to enhance 
effectiveness38. 

5.1 Interpretation and Analysis of Findings 

Through the reviewed studies that were carried out on animals, it is evident that Prussian Blue is 
a very effective decorporation agent when it comes to internal radionuclide contamination. It has 
an ion-exchange mechanism of action in the gastrointestinal tract that allows it to bind effectively 
radionuclides like cesium and thallium, preventing their absorption into the body system, and 
leading to their excretion in the feces. In a variety of animal models, such as rodents and livestock, 
reductions in biological half-life and tissue accumulation have been seen to be consistent. These 
findings are further confirmed by the use of more sophisticated techniques like tracking 
radiotracers, gamma spectrometry, and pharmacokinetic modeling which make their findings 
accurate and reproducible when assessing its efficacy. 

5.2 Implications and Significance 

These findings have far-reaching implications in experimental research as well as in practical use 
in nuclear medicine and environmental protection and agriculture. The capacity of Prussian Blue 
to limit the transfer of radionuclides into the milk and meat of livestock animals underscores the 
importance of this medication in protecting the food chain after radiological contamination. It is 
typically used in situations of persistent radionuclide exposure because of its low systemic 
absorption and high safety profile, and it can be administered repeatedly and on a long-term basis. 
It is also extensively applicable in the management of contamination in various ecological and 
agricultural environments because of its effectiveness in a wide range of species39.  

5.3 Research Gaps and Limitations 

Even though there is great evidence of efficacy, there are some limitations. The toxicity and safety 
data in animal models are inadequate in the long term, especially in chronic exposure and high-
dose. Differences in dosing regimens among studies cause problems in standardizing treatment 
regimens. In addition, less research has been done on combination therapies and advanced 
formulations, which limits the knowledge of possible enhancements in efficiency of the treatment. 
Also missing is any in-depth research on the long-term consequences of impacting the gut 
microbiota and nutrient absorption and how this can affect health outcomes overall in animals. 

5.4 Future Research Directions 

118



                                           
Drug Discovery and Molecular Docking (DDMD) 

ISSN: 3107-6688 | Vol. 02, Issue-01, Jan-April, 2026 | pp. 106-122 
 

 

                                           
Drug Discovery and Molecular Docking (DDMD) 

 ISSN: 3107-6688 | Vol. 02, Issue-01, Jan-April. 2026 | pp. 106-122 
 

 

Long-term studies in animals should be given priority in future investigations to determine chronic 
toxicity, interactions of the microbiome, and effects of long-term use. Dosage strategies in the 
various species should be standardized to enhance comparability and translational relevance. More 
novel delivery systems like nanostructured formulations and the use of controlled-release 
mechanisms can be further investigated to improve the binding efficiency and decrease the dose. 
Also, the research of the combination treatments with other decorporation agents may offer more 
efficient options to mixed radionuclide contamination40. The relevance to environmental and 
agricultural settings would also be enhanced by increased research in larger animal models. 

6. CONCLUSION 
Prussian Blue (Radiogardase) is identified by animal research as a safe and efficient decorporation 
agent in the management of internal radionuclide contamination; this is mainly because of its ion-
exchange activity in the gastrointestinal tract that increases the fecal excretion, decreases 
biological half-life and minimizes the amount of radioactive material accumulated in the tissue. Its 
low systemic absorption, large therapeutic index, and good safety profile in both acute and chronic 
exposure conditions only serve to underscore its consistency in repeated use. Further, its proven 
efficacy in various animal species and its high contribution towards minimization of radionuclide 
transfer into livestock foods underscores its wider uses in environmental protection and food 
safety. Although these results are encouraging, the following limitations have to be mentioned: 
differences in dosing strategies, a lack of long-term toxicity data, and lack of investigation in 
advanced formulations and combination therapies suggest the necessity of the further research. 
Further research needs to be done on the long-term safety, optimal dosing and a novel delivery 
system, to increase its therapeutic effectiveness and generalize its use in nuclear medicine and 
radiological contamination management. 
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