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ABSTRACT 
In this age of technological superiority, where no sector is 

immune from its influence, privacy becomes more important 

than ever before. A technology as old as Generative Artificial 

Intelligence (Generative AI) which has been doing wonders 

after applications such as ChatGPT, Bard, Bing AI have 

started summoning their popularity. It is built on Generative 

Adversarial Networks (GANs), a brand of neural nets, which 

has been utilized to generate competitive network in order to 

create more and more fake images. This generator then creates 

data that teaches the discriminator by creating content that it 

can’t differentiate as real or fake each time. Generative AI, 

though extremely promising, it is experiencing fundamental 

ethical dilemmas. There are concerns that such power could 

be abused to create misinformation or deepfakes. Such 

privacy concerns, however, are just the tip of the iceberg 

when it comes to the potential real-world consequences of 

generate synthetic data. In this paper, we unveil the basis of 

synthetic data generation as well as the inner functioning of 

Generative AI, its challenges and probable solutions to 

overcome them. 
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1. INTRODUCTION 
One frontier in the race to keep up with tomorrow's 

generations of technology is Generative Artificial Intelligence 

(Generative AI), an exciting new field powered by powerful 

algorithms like Generative Adversarial Networks (GANs) [1]. 

This groundbreaking tech can create content by itself and 

comprehend complex data in various fields. Generative AI 

was seen as ChatGPT, an example of the tangible product 

from OpenAI. These technology trends as seen in, for 

example in Generative AI Unveils Array of Applications 

Across Industries paper only points towards the fact that this 

technology is here to stay. However, as this technology  

 

proliferates, an intricate and complex relationship with 

privacy is revealed. 

Generative AI is largely the development of artificial data 

generation for real data. This not only promotes creativity and 

a new horizon of functions for AI but also leads to few 

privacy questions. The confidentiality of the data and 

therefore the possible security implications are more human in 

nature, even with synthetic data that is generated. Starting 

with this introduction, we will try to dive into the complex 

association between privacy and generative AI and investigate 

its various mechanics. It is a story around the ethical 

considerations that stress to us how privacy evolves due to the 

technological advances all the way from some basic GAN 

concepts up to challenges of synthetic data generation. 

Generative AI accomplishes this by creating synthetic, but 

realistic, data for artificial intelligence systems opening up 

new possibilities in addition to potential privacy risks. 

Through this prior, we will examine the privacy generative AI 

nexus and what goes behind these theories. Ranging from the 

basics of GANs to challenges with synthetic data, this piece 

really gets at many of the moral and privacy implications as 

technology evolves.  

Privacy is all about an individual protecting its shared data to 

be ripe for use in a decent and limited way. Hostile Acts by 

Generative AI presents a new frontier both in challenges and 

points of focus when it comes to privacy. They can generate 

synthetic data, or fake data that looks exactly like real which 

is another potential peril in the future [2]. This technology is 

both impressive and alarming in its faked land-making image, 

video, text data generation ability. As such the data produced 

by it is aimed at training artificial intelligence models, but 

there is always risk of misuse, in particular when it falls into 

the bad hands that have picked a target among individual 

accuracy. The dual nature of what generative AI enables 

underscores the importance of thoughtfulness, and ethical use 

in guarding user privacy. 

What is new in this study is the presentation of a group 

analysis on generating data (text, image, and video) by 

generative AI applications and its effect on user privacy. 

While prior works have explored specific challenges and 

abuses of generative AI, despite this, the literature fails to 

address the global effect these applications have on user 

privacy and data security in a more real-world context. This 

study is thus intended to plug the gap and carry out a 

comprehensive, systematic review of risks that may be posed 

by generative AI models in these settings. 

Through this research, we dive deeper into generative AI and 

how it can pose privacy risk in all form of data from 

structured, unstructured and semi-structured ones. What 

makes this work different from the past studies that barely 
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scratch the surface, is how for each of these challenges it does 

not just review them, but also offers their responses as 

implementations to address such obstacles. This research, of 

course, is subject to the broadness of generative AI. Down 

Reporting in real-time issues especially with privacy breaches, 

these are usually real-time incidences that happen outside the 

microcosm of clear, outright discoverability. The participation 

of MNCs aggravates the situation in a way, because such 

actors’ stakes can result in efforts to deny the existence of any 

such events or discredit information about them as mere 

hearsay. This research concerns itself with the inevitable 

complications that arise when studying occurrences that are 

related to MNCs, as well as the day-to-day difficulties of 

addressing them and the possible effects on the privacy of 

users. 

This convergence of generative AI and privacy resulted in 

understanding that ethical application must be delivered with 

equal or more caution. Bet when it comes to human 

sensitivity, we must not lose sight of the fact that the use of 

generative AI, creativity in AI must also come with some 

degree of privacy protection to balance the needs of the 

people [3]. The following are the paper's objectives explained 

in detail: 

i) Firstly, to expose how the generative AI industry and its 

applications are changing, not only updating over time a 

period but impacting almost every field. 

ii) To bring out the issue of privacy contained within the 

details of synthetic data created by generative AI and applied 

to the real-world use cases. 

iii) To provide recommendation regarding the measures that 

could help in strengthening privacy measures and suggest the 

possible courses of actions to mitigate privacy issues that may 

be encountered in relation to generative AI technology and its 

applications for technology advancements. 

2. LITERATURE REVIEW 
A literature review of the state-of-the-art reveals that privacy 

in generative artificial intelligence is interconnected, and 

hence, requires ethical decision-making on the issue. There is 

one topic that the paper continually goes back to, the changing 

environment of generative AI and its effects conversely on 

numerous fields to highlight the developments and 

improvements in the field. 

Some of the related research works in generative AI studies 

have also attempted towards defining the prospects of the 

rapidly evolving field in such areas. From the literature, it is 

clear how these technologies from ChatGPT to BARD and 

BING AI have integrated in the new technological world [4]. 

The present body of work reveals that the generative AI 

domain is an active sector that tends to transform the existing 

technological contexts from which it functions. 

Privacy is always a concern, and this is more so in the context 

of Synthetic data which is most often linked with the use of 

Generative AI. Researchers have written many articles 

concerning the threats and issues that the fake data can 

introduce in a real-world setting, after thoroughly analyzing 

this holy grail [5]. The relationship between Generative AI 

tools and privacy is complicated and academic researchers 

have looked at the fine balance that needs to be met when 

dealing with the topic. 

Thus, many works relating to the topic stress on the ethical 

aspect of generative AI to call for more appropriate measures 

to develop sophisticated barriers and ethical frameworks. 

Although appreciating people’s privacy and recognizing the 

opportunities of creative generative AI for societal 

enhancement, the literature stressed the importance of the 

balance between them. One of the things discussed in the 

evaluated papers is ethical implementation which states the 

necessity of socially responsible development and use of 

generative AI technology [6]. 

Upon comparing two study papers which can be related in one 

way or another or discuss the problem of privacy, it becomes 

clear that their main topic is equally concerned with the 

influence of Generative AI (Gen AI) in cybersecurity, both 

offense, and defense. It also proceeds to the use of Gen AI in 

cybersecurity like threats such as social engineering attack, 

phishing attack, malware development, and protective 

measures. The papers faithfully address issues connected with 

Gen AI and are cautious to point at some of the problems and 

outstanding questions regarding security and ethical concerns 

[5]. The focus switches to the generation of healthcare data 

that form the basis of the analysis with Gen AI models using 

synthetic data to overcome privacy and regulatory concerns. 

The applications mentioned in this regard are related to the 

efficient usage of the synthetic data in the healthcare domain 

for the research and training purpose [3]. According to the 

same approach, ethical issues are incorporated into the model 

as a result of the prior work, with an emphasis on patients’ 

privacy in the context of health care data application. To some 

extent, both papers contribute quite much to comprehending 

the effects of Gen AI in their particular fields but, even, with 

the cautious attention to the obstacles and ethical concerns 

that accompany them like in the previous studies, ethical 

concerns are incorporated into the discussion flow as far as 

the protection of patient’s rights as to the use of the healthcare 

data applications is concerned. Each of the papers 

substantially helps to shed some light on Gen AI utilization in 

the respective fields and systematically identify and discuss 

the issues, and ethical concerns related to their use. 

The objectives are fit-for-purpose to the gaps and discoveries 

documented in the literature of this paper. Hence, the 

proposed research aims to add to the current debate by 

highlighting privacy issues in synthetic data and exemplifying 

the changes in generative AI application [7]. Also, the current 

study will help to promote the general discussion on the 

ethical technical advancement by providing relevant proposals 

to address privacy challenges involving generative AI. 

3. METHODOLOGY 

3.1 Generative Artificial Intelligence 
This technology is quite innovative with its algorithms and 

methods, making it one of the most innovative technologies 

available in the data creation environment as Generative 

Artificial Intelligence (Generative AI). Conceptually, how 

Generative AI generates synthetic data is a fascinating treatise 

on the subjects that are statistical modeling and machine 

learning. 

Generative AI on the other hand is subcategory of artificial 

intelligence that is slightly different from the traditional 

methods of AI classification or analysis of data except it 

comprises generation of new data. It achieves this based on 

the structures and patterns of a given set or data which it is 

provided with and produces new instances that resemble the 

features of the given set. The training of the model comes 

from data harnessed from real life situations. This can be any 

kind of data like text, pictures or organized tables which is 



 

8 

relevant to the task in hand. The navigation and mapping of 

the data is done while paying extra attention to the connection 

and the relative organization so that it can be familiarized with 

the structure of the data. 

As mentioned earlier, GAN comprises of two neural 

networks; the generator and the discriminator who are always 

in a loop of training as illustrated in Figure 1 below. The 

discriminator takes a decision on whether the generated data 

is actual or fake while the generator produced synthetic 

information. This competitive interaction assists the generator 

in getting better at generating realistic data. It is better not to 

lose statistical characteristics, distributions and relationships 

using some features of the original data, rather than making 

clones of the exact numerical values of the training set. This 

ensures that the artificial data mimics the genuine data thus 

being suitable for the different needs like privacy and ML 

algorithms training. 

 

Figure 1: Generic GAN model which forms the basis for 

Generative AI [11] 

Generative AI can synthesize data, which it does in fields 

ranging from economics and health care to generating images 

and text. It is a valuable tool in cases of real data being 

constrained, sensitive or restricted. This responsibility to use 

synthetic data in a complex but more ethical way are 

important considerations as technology develops. Given the 

potential and current problems with synthetic data produced 

by generative artificial intelligence, it is a challenge to drive 

innovation while ensuring human rights standards for privacy 

and the integrity of the data on which our decisions are based. 

Steps for creation of Synthetic Data & Implementation is 

given below: 

3.1.1 Data Collection 
It starts with collecting a sample dataset with real world data 

for use in the application. This dataset is used by the 

generative AI model to understand patterns and structures. 

3.1.2 Model Selection 
Choose a Generative Model (GAN, VAE or other) as per 

requirements and nature of data from the available Generative 

Techniques shown in Figure 2. 

 

Figure 2: Model Selection Code Snippet 

3.1.3 Data Preparation 
Clean the real-world data and do standard preprocessing as 

required to remove missing values and outlier, keeping data 

consistent. This step is key to add more details to the synthetic 

data. 

3.1.4 Training the Generative Model 
Train the chosen generative model on pre-processed real-

world data set. For GANs this involves training the 

discriminator and generator networks in an adversarial 

manner. The generator tries to fake data and the Discriminator 

separates true and fake data. The right thing to say, then, is 

that the generator learns how to generate data so close to real 

data that it becomes impossible for the discriminator trying to 

discriminate (and believe me, this is difficult) between the 

generated and genuine sample. 

3.1.5 Capturing Data Distributions 
During training, the generative model learns about the 

statistical distributions, trends and correlations found within 

the real-world data. Whereas the model can then generate 

synthetic data keeping these important features intact with this 

property. 

3.1.6 Validation and Fine-Tuning 
Deploying validation datasets that we use to test the 

generative model a bit on how it works outside of the training 

set. Fine-tune the model parameters if required to enhance the 

model’s ability to generate realistic synthetic Input data. 

3.1.7 Generating Synthetic Data 
Use the trained and validated generative model to produce 

fake data. While it will not consist of real, experienced 

instances it will be based on the statistical characteristics of 

the original dataset as depicted in Figure 3. 

 

Figure 3: Code Snippet for generating Synthetic Data 

3.1.8 Assessment and Quality Assurance 
Compare the synthetic data with the actual structured dataset 

to assess its efficacy. To evaluate the synthetic data one has 

the correlations, the similarities of statistical distributions, and 

specific evaluation measures for the application field. 

3.1.9 Optional Iterative Refinement 
Based on the evaluation’s result, further iterations, 

improvements or retraining might be done on the generative 

AI model to boost the performance and the quality of 

synthetic data. 

3.1.10 Utilization and Application 
Employ the created synthetic data for several uses; data 

analytics, testing of machine learning algorithms and solving 

legal concerns with data privacy; the actual data can be 

exchanged with simulated data as seen in Figure 4. 

 

Figure 4: Synthetic Data Generated using Generative AI 

Employing synthesis of GAN like architecture and hence 

developing synthetic data is one of the ways of handling data 

limitations and privacy challenges. This is illustrated in Figure 
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4 which demonstrates that the use of machine learning, for 

GAN, it is feasible to create synthetic data with characteristics 

similar to real-world data. This artificial data is developed by 

going through strict model training and cross-validation thus 

is useful in testing and developing machine learning 

algorithms in scenarios whereby the real data is not easily 

accessible among others. 

3.2 Privacy concerns around Generative 

AI generated data 
Autonomous generation of synthetic data using generative AI 

has its pros and cons where its utilization for the generation of 

synthetic data concerning privacy is a crucial factor. On the 

other end of the spectrum, privacy is a problem because, by its 

very nature, there’s often a Gray Area in terms of how much 

privacy must be maintained for any set of data while still 

making it usefully sortable and searchable. First of all, it 

should be mentioned that despite the efforts made in order to 

make the replicated data resemble the real one in statistical 

terms it is nevertheless possible that during the merging of 

synthetic datasets some patterns and information may be 

accidentally preserved and that could be sufficient to identify 

certain individuals. This re-identification risk is a real threat to 

privacy despite the fact that synthesized information might 

look harmless as it joined together from several sources. 

Moreover, one might argue that such advancement paves the 

way as to how Generative AI generates synthetic data and, at 

the same time, provoke content that replicates private, actual 

situations. That is why, if fake data somehow resembles the 

private sphere, there can be severe consequences since this 

information can be used maliciously or manipulated to fit the 

desired narrative. 

This means that there are not just obstacles while 

manufacturing synthetic data, among these obstacles 

uncertainties about for what this synthetic data may be 

employed in the future also exist. In the wrong hands or in the 

wrong context, synthetic datasets may even disclose other 

attributes or behaviors associated with certain individuals and 

could thus be a cause of privacy breaches as illustrated in 

Figure 5 below. 

 

Figure 5: Intent Flowchart of Generative AI Uses [12]. 

3.2.1 Text Data generated by generative AI 
Text data generated through generative AI is a big issue of 

privacy in the growing vertical of artificial intelligence. The 

primary issue is that it is possible to generate a text containing 

information which is not meant to be disclosed to the public 

or which will be very similar to actual events. A progression 

in quality of output will lead to a situation where Generative 

AI writes matter that looks like private messages, personal 

information or secretive information and knowledge. This 

concern includes moral use as well as misuse of generated 

language since it may be employed for some form of 

deception, trickery or even accidental leakage of information. 

It is also important to track the use of generative AI 

constantly, maintain ethical principles and legal requirements 

to ensure that text data generated through AI does not infringe 

on individual privacy rights. One of them is the case shown in 

Figure 4. 

3.2.2 Images generated by generative AI 
Emerging privacy concerns in Generative AI-generated 

images include the following challenges: Some of the 

worrying problems include morphing, and its implications for 

many types of crimes. Due to the complexity of Generative 

AI, one can use this platform and come up with artificial 

images that evolves smoothly from features of a given source, 

hence coming up with modified content that may be used in 

negative ways. Rather, morphing enables the alteration of 

facial information and as such may lead to the creation of 

realistic deepfake as illustrated in Figure 6. 

 

Figure 6: Manipulation of Images in the Generative AI 

Process [13]. 

This gives out a multiple threat, an identity theft that is 

invasion and occupation by another person, unlawful access 

and incitement of various cybercrimes. When used to the 

wrong intention it can deceive facial recognition systems, 

violate biometrics security, or even be used to perpetrate 

identity frauds since the synthetic photo looks as real as the 

person in the real world. 

3.2.3 Videos generated by generative AI 
Another major concern regarding privacy of videos generated 

by generative AI arises with the emergence of deepfakes. The 

advancement of generative AI has introduced the creation of 

realistically realistic artificially intelligent videos, which 

include fake and authentic clips, making it very challenging to 

act on these issues of privacy and ethos of technology. 

This is powerful because Generative AI can make videos and 

thus deepfakes remain a major threat to privacy. These edited 

movies can for that reason be utilized for illicit purposes 

including character impersonation, propaganda, possible 

dangers to the general population and individual assurance. It 

makes them almost as close to the actual recordings as one 

can get. The social and legal implications of using synthetic 

videos for the large-scale dissemination involves identity theft 

as well as generating fake and delusive content. 

Due to the nature of the consequences that deepfake films 

pose, therefore, an all-round solution is needed. It is thus clear 

that legislative/moral guidelines have to regulate the proper 

utilization of Generative AI in video synthesis and detection 

knowledge has to progress in identifying real and synthetic 

content. Everyone needs to act: the technology industry, 

states, and ordinary citizens, if they want to prevent evil deeds 

which may employ deepfakes. 
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The existence of Generative AI and its potential to create 

artificial intelligence in forms of text, image and videos 

creates new and complex challenges that may potentially 

disrupt privacy in its related field. This comes as innovative 

solutions to the issues of data privacy are developed but there 

is still much concern on data privacy as people develop 

solutions. The exposure of deepfakes and morphing are 

amplified by the realistic data synthesis especially of photos 

and videos as a threat to individual and social security.  

3.3 Ways to protect privacy of data in the 

era of generative AI 
Since the management of personal data in the context of 

Generative AI is again a multifaceted process that involves 

legal, ethical, and technological means to perform the task of 

safeguarding the privacy. First and foremost, it is necessary to 

establish effective and robust detectors which are specifically 

designed to detect synthetic content. Examples of such 

mechanisms include highly advanced algorithms that are 

capable of distinguishing between fake and actual data. 

Furthermore, there is a great need to establish an all-round 

legal protective measure that contains articulated standards for 

ethical production, sharing, and use of synthetic data. Ethical 

values should be included into the development process to 

have an overall responsible approach to innovation and 

minimize risks created by content impacting user privacy. 

Finally, cooperation between businesses, scholars, legislators, 

and privacy activists is required to adapt and create the single 

flexible strategy that would include all the aspects of the 

generative AI and its privacy implications. While navigating 

through this complex area, one has to incorporate innovation 

into the best ethical practice and law to guarantee the proper 

application of Generative AI generated data, as well as to 

protect the privacy of the individuals. 

From the topical context regarding the Generative AI and the 

synthetic data, certain regulatory bodies have been developed 

in India as well as other countries to address issues of privacy. 

The Personal Data Protection Bill, (PDPB) is a noteworthy 

legislative measure proposed in India that seeks to generate 

comprehensive legal infrastructure for data protection. As it 

pertains to Generative AI-generated data, the PDPB provide 

provisions for the collection, utilization, and storage of 

personal data. The guidelines in the above mentioned include 

user permission, purpose limitation, and data minimization. 

The General Data Protection Regulation (GDPR) is a historic 

legislation in the EU that exercises global impact on the 

international level [8]. From the data protection perspective 

then, the GDPR sets out stringent principles regarding the 

processing of personal data, which are underpinned by the 

need to adopt a user-oriented approach, and which focus on 

accountability, transparency and on the right to erasure [9]. 

Primarily this is important because personal information is 

commonly incorporated within the content of data produced 

by Generative AI, making it imperative for organizations with 

international presence to adhere to GDPR guidelines. 

Efforts that enable nations and organizations in confronting 

the hurdles evoked by advancing technologies such as Asia-

Pacific Economic Cooperation (APEC) Privacy Framework 

and the Organization for Economic Co-operation and 

Development (OECD) Guidelines on the Protection of 

Privacy and Transborder Flows of Personal Data also play an 

enormous role in the development of privacy standards across 

the globe. 

One unique method proposed in this paper for safeguarding 

data privacy is the utilization of a privacy data vault. In place 

of using the traditional systems with no built-in data privacy 

model, using the novel models with built in data privacy 

vaults can significantly reduce the risk of privacy breaches 

and help secure and protect user data and privacy efficiently 

in the era of generative AI as seen in Figure 7. In a vault 

architecture, sensitive data is securely stored, isolated from 

existing systems. This isolation ensures the integrity and 

security of the data, facilitating its regionalization. De-

identified data, functioning as references to the sensitive data, 

is housed in traditional cloud storage and downstream services 

as seen in Figure 8. 

 

Figure 7: Block Diagrams of Traditional Model with No 

Data Privacy Vault & Novel Model with Data Privacy 

Vault [14].

 

Figure 8: Working of Large Language Models with Data 

Privacy Vault [14]. 

De-identification process includes the tokenization, which is 

different from the tokenization used in Large Language 

Models (LLMs) for text parsing. Tokenization on the other 

hand is a non-algorithmic approach of how data is de-

identified where tokens used work as pointer to the actual data 

while at the same time concealing it [14]. While the current 

frameworks present a general structure to work from in the 

assessment of technology, technologies are ever evolving and 

hence the frameworks require constant additions and 

improvements. Continuous reformation, enhancement and 

developing regulatory measures, as well as international 

cooperation are key to overcoming the problems connected 

with cross-border data.  
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4. RESULTS & DISCUSSION 
Investigating how Generative AI models have shown a 

remarkable capacity to mimic real-world data, offering both 

opportunities and difficulties. Generative AI shows promise 

for producing textual content that is both logical and 

contextually appropriate. However, there is a chance that 

unintentionally generated text will mimic real-world 

exchanges as seen in the results of the implantation of text 

generation using generative AI as shown in Figure 4, raising 

privacy concerns. The distinction between real and fake text 

gets more subtle with time, therefore reliable methods of 

identification and verification are required. 
 

Similar worries about morphing and deepfakes are raised by 

generative AI's capacity to create indistinguishable synthetic 

content in the visual domain. Despite their striking artistic 

quality, the synthesized images run the risk of jeopardizing 

both individual and public safety as seen in Figure 6. The 

Personal Data Protection Bill and the GDPR in India are two 

examples of legislative frameworks and detection techniques 

that are essential to reducing these threats. The new form 

deepfakes, when applied to videos, raises privacy factors to a 

higher level. While AI can be generative to create artistic 

videos, the application for the calibre of manipulative 

purposes needs legal and ethical strict rules to prevent it. The 

study points to the need to carry on the search for better 

detection ways, strategies such as the data privacy vault and 

the creation of international relations to address transnational 

concerns. 
 

5. CONCLUSION & FUTURE SCOPE 

Indeed, based on the real-life problems interlinked with 

generative artificial intelligence, this study has discussed the 

development of artificial text, image, and videos. Though 

generative AI is not fully ready and is offering fresh 

approaches to the issue of limited samples, and it has severe 

concerns connected with the accidental leakage of private 

information. It also underlines the necessity to strike the right 

balance between highly developed privacy protection and 

further technological developments to prevent instances of 

deepfakes, morphing, and misuse possibilities. 

The case of generative AI presents us with some ethical 

questions and this study underscores the need for legal 

frameworks such as the General Data Protection Regulation 

and the India’s Personal Data Protection Bill to provide a 

solution to such issues. This is an indication that there is need 

for improvement in technological platforms, expansion of 

detection complexity, and also incorporation of ethics in the 

generative models. Therefore, this paper makes a call for 

modifying current laws to address issues of synthesis and 

generative AI to embed data privacy vault to bolster legal 

compliance and ethics in diverse uses. Furthermore, more 

interdisciplinary study is required, encouraging academics, 

political authorities, and business magnates to critically 

discuss privacy and ethical issues of generative AI as well as 

is meant to provoke responsible innovation and fight for 

privacy rights in a context of expanding technology [10]. 
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