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There is no doubt that artificial intelligence (AI) is the revolution of this 

century and The upcoming leader of the whole world. Some may see that AI 

endangers human life and by time it will replace humans and take over their 

tasks and responsibilities and become the dominant species. Indeed, every 

detail in our life is now depending totally or partially on AI. It shapes and 

controls our future.  The benefits originated from its application made it a 

choice of great importance when we face a problem where human power 

cannot deal with. In medicine, AI integration has achieved a lot of benefits in 

many aspects including clinical trials, drug discovery, health services and 

hospital administration. One aspect of great importance that can benefit from 

AI integration is infection control. Infection control is one of the pillars in 

any health care facility. It aims to protect health care givers and patients from 

getting infections through establishing barriers known as standard 

precautions. These barriers break down infection transmission cycle 

preventing microorganisms from reaching host that could be staff, patient, 

environment or even visitors. Reprocessing of instruments is one of these 

standard precautions that ensure safety of multiple use instruments before 

being used again on patients. Our review explains the role that AI can play in 

infection control specifically in reprocessing of instruments and more 

specifically reprocessing of single use devices (SUDs).  
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لا شك أٌ انزكبء الاصطُبعٙ ْٕ صٕسح ْزا انقشٌ ٔانقبئذ انقبدو نهعبنى أجًع. قذ ٚشٖ انجعط أٌ انزكبء 

الاصطُبعٙ ٚعشض حٛبح الإَسبٌ نهخطش ٔثًشٔس انٕقذ سٛحم يحم انجشش ٔٚزٕنٗ يٓبيٓى 

فٙ انٕاقع، أصجحذ كم رفبصٛم حٛبرُب رعزًذ كهٛبً أٔ جضئٛبً عهٗ  ٔيسؤٔنٛبرٓى ٔٚصجح انُٕع انسبئذ.

انزكبء الاصطُبعٙ. إَٓب رشكم يسزقجهُب ٔرزحكى فّٛ. إٌ انفٕائذ انُبجًخ عٍ رطجٛقّ جعهزّ خٛبسًا را 

 .أًْٛخ كجٛشح عُذيب َٕاجّ يشكهخ لا رسزطٛع انقٕح انجششٚخ انزعبيم يعٓب

الاصطُبعٙ انكضٛش يٍ انفٕائذ فٙ انعذٚذ يٍ انجٕاَت ثًب فٙ رنك فٙ انطت، حقق ركبيم انزكبء 

 .انزجبسة انسشٚشٚخ ٔاكزشبف الأدٔٚخ ٔانخذيبد انصحٛخ ٔإداسح انًسزشفٛبد

أحذ انجٕاَت راد الأًْٛخ انكجٛشح انزٙ ًٚكٍ أٌ رسزفٛذ يٍ ركبيم انزكبء الاصطُبعٙ ْٕ يكبفحخ 

الأسبسٛخ فٙ أ٘ يُشأح سعبٚخ صحٛخ. ٔٚٓذف إنٗ حًبٚخ انعذٖٔ. رعزجش يكبفحخ انعذٖٔ أحذ انشكبئض 

يقذيٙ انشعبٚخ انصحٛخ ٔانًشظٗ يٍ الإصبثخ ثبنعذٖٔ يٍ خلال ٔظع حٕاجض رعشف ثبسى 

الاحزٛبغبد انقٛبسٛخ. رعًم ْزِ انحٕاجض عهٗ رحطٛى دٔسح اَزقبل انعذٖٔ، يًب ًُٚع انكبئُبد انحٛخ 

 .ساً أٌ ٚكٌٕ يٕظفبً أٔ يشٚعًب أٔ ثٛئخ أٔ حزٗ صٔاانذقٛقخ يٍ انٕصٕل إنٗ انًعٛف انز٘ ًٚكٍ 
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1. INTRODUCTION  

There is no standard definition of Artificial Intelligence. AI can be simply defined as any task 

performed by a machine or a computer program, It is the science of making machines work smarter 

and demonstrate intelligence like humans, It may be defined as  intelligent imitation of human 

behavior, Some researchers informally define AI as such a program that in an arbitrary world will 

not behave worse than  human,  Another definition of AI is that branch of computer science that is 

primarily concerned with automation of intelligent behavior, AI is also the creation of intelligent 

systems meaning systems having the ability to learn, think and solve problems.                                                                                                                                            

AI aims to make computers behave as if they were humans but with more intelligence and 

less time than humans do.                                                                                                                      

 

AI offers us many advantages including finishing tasks faster than humans, ability to deal 

with complex situations, doing multiple functions at the same time and consuming less space. At the 

same time we may face some disadvantages like increasing the problem of unemployment and also 

cost. 

AI can be used in many different disciplines in medicine to improve health services and 

achieve greater accuracy. The integration of AI in medicine has augmented the capabilities of 

clinicians through improving process of diagnosis and treatment of patients.  

One of the goals of Sustainable Development is providing health for all population. That’s 

why all health care facilities nowadays focus on allocating resources to the most cost effective health 

protection programs including infection control. Infection control is one of the health pillars in all 

health systems that ensure safe health services for both patients and care givers. 

It is estimated that about 2 million patients have hospital acquired infections (HAIs) each 

year and about 100,000 of them die(8). These hospital acquired infections result in $4.5 billion 

annual expenses. 

This economic burden comes from increased length of hospital stay, cost of treatment and 

supplies. 

Avoiding hospital acquired infections will help improving the financial picture as patients 

without HAIs will not need additional treatment and will discharged sooner allowing beds for other 

patients.  

One major risk of all interventions performed in hospitals is transmission of infection via 

medical devices. 

 

The original equipment manufacturer (OEM) may provide a guidance for reuse of certain 

devices called reusable or multiple use devices or may provide us with items labeled as single use 



ISSN 2537_ 0715 
IJSRSD (2024): Volume 7, Issue 1 

 

262 
 

only and those called disposable items or single use devices (SUD). 

 

Ensuring that reusable or multiple use instruments are properly disinfected or sterilized is 

essential to prevent introduction of infectious microorganisms to patients.   

For single use devices, although evidence suggests that reprocessing of certain types can be 

achieved safely and effectively, but still there are controversial issues regarding reuse of these 

devices.  

One study showed that reprocessed SUDs are difficult to be completely cleaned and 

disinfected than reusable devices and those SUDs have suffered of material destruction during the 

reprocessing cycle.                                                                                                                                              

In 1980 the Center for Disease Control and prevention (CDC) has released its guideline for 

prevention of nosocomial infections  that provided a clear statement against reprocessing of 

SUDs(14). Few years later CDC removed this recommendation and stated that there is no evidence 

indicating increased risk of nosocomial infections as a result of reusing SUDs.                                                                                                                                                

Reusing of SUDs is a controversial matter.  
 

The health care centers started to reprocess SUDs without knowing their safety or the 

implicated cost.  

The necessity of cost cutting pushed many countries to start reusing expensive SUDs, Reuse 

of disposable or single use instruments raises a number of concerns including the legal issue 

especially who will be responsible for any harm caused by such instruments.   

That’s why the process should be regulated and done under the supervision of third party 

rather than onsite hospital reprocessing or original equipment manufacturer reprocessing. 

 

The Food and Drug Administration has approved reprocessing of certain SUDs provided that 

these devices meet safety and performance criteria and that the reprocessing is performed by a well 

regulated setting.                                                                                                                              

In August  2000 FDA released A guidance on reprocessing of SUDs by well regulated 

hospitals or third parties (19). The FDA stated that both hospitals and Third parties will be 

considered as manufacturers and should comply with the same regulations and requirements as the 

OEM.                                                                                                                                                        

Because the reprocessed SUD must have the same quality assurance and safety requirements 

as that produced by the OEM, the FDA´s new policy is to stop reuse of SUDs in hospitals unless they 

rely on a third party in the reprocessing of such devices.. 

Canadian Agency for Drugs and Technologies in Health (CADTH) regulates third party re-

processors that are required to meet the same requirements as the manufacturers. 

https://canjhealthtechnol.ca/index.php/cjht/index
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Indeed, reprocessing of SUDs reflects environmental and economic benefits since it will 

decrease the bio-burden but we still need to determine the clinical safety of these devices.  

2. SPECIFIC AIMS 

We mainly aim to clarify the role of AI in reprocessing of single use medical devices and exploring 

how AI technologies can be integrated into the reprocessing cycle to improve safety, efficiency and 

sustainability. We will explain contribution of AI to automating process, enhancing quality control 

and reducing cost transforming health system from disposing single use devices to managing single 

use devices. 

3. WHY THIRD PARTY? 

Bias can occur if the original equipment manufacturer of SUDs takes on the responsibility for their 

reprocessing. The manufacturer may favor the reprocessing of the SUD as a cost saving measure 

resulting in compromising safety so as to meet economic goals. 

There may be also a risk of reduced adherence to safety standards especially if there was a 

financial issue.                                                                                                                                       

The manufacturer also may use quality indicators in favor of its down devices over others or 

it may exert pressure on the regulatory bodies to change standards in favor of their reprocessed 

devices. 

Bias can also originate if the health care facility which uses the SUDs is responsible for their 

reprocessing which may impact safety and effectiveness. 

Health care facilities may prioritize cost saving over patient safety and tend to process SUDs 

even if they are not save any more due to limited budget or resources.                                                                                                                                               

Health care facilities may also use suboptimal methods or accelerate the steps of the 

reprocessing methods to improve sterilizer efficiency and avoid cost of maintenance which may lead 

to compromising safety and quality of the reprocessed devices. 

Bias also may be due to self-auditing as the facilities will perform their own audits and over 

rate the evaluation of the reprocessing cycle. 

 

Selective reprocessing is also one major factor where the facility may favor reprocessing of 

certain SUDs over others for the ease of reprocessing or for the seek of cost saving leading to 

reprocessing devices that are less suitable for reuse.  

Among factors that may affect the reprocessing of SUDs is lack of expertise as the HCFs may 

lack the knowledge or the trained staff required to properly handle the whole reprocessing cycle.  

We seek to introduce AI in the process of reprocessing of SUDs to act as the third party to 

enhance efficiency, accuracy, safety, consistency and compliance with regulatory standards.                       

AI can play a very important role in such process through enhancing automation, monitoring 
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and decision making throughout the reprocessing cycle. 

AI can be integrated into a broader system of human oversight to ensure proper reprocessing 

via several aspects including:                                                                                                                      

 

4. REUSABILITY PREDICTION 

AI can be used to track each SUD life cycle based on analyzing reprocessing history so we can detect 

number of times SUDs can be reprocessed which is an important step in reprocessing decision 

making avoiding any bias that might be originated if reprocessing performed from manufacturer 

perspective or consumer perspective. 

By using certain AI models, it will be easy to detect the number of times that the device can 

be reused. AI can analyze factors like reprocessing conditions and device material to put a limit for 

reuse. This ensures that the device will not be reused beyond safety threshold.                                        

5. AUTOMATED INSPECTION 

We can use AI-powered visual recognition systems to inspect devices for cleanliness, damage or 

wear. This is a critical step in reprocessing any device especially when we talk about reprocessing of 

SUDs. We have to be very accurate in detecting if these SUDs are still safe and suitable for reuse.                                                                                                                      

Certain models can be used to analyze images of the device and detect any defects that may 

not be visble to human eye.                                                                                                                                  

These computer vision systems  also can be used to inspect the inside of complex instruments 

and narrow lumens to see if there is any damage that can cause harm to patients if reprocessed and 

reused. 

Some SUDs are very critical and very expensive like cardiac catheters and some ocular 

devices that if we decided to reuse them we have to be sure that they are still suitable and will not 

cause any complications to patients and AI can help in making this decision accurately.                                                                                                                                                

6. MACHINE LEARNING BASED QUALITY ASSURANCE 

AI systems can use data to build models and pattern to recognize the presence of damage or 

contaminants allowing for more accurate and standardized quality control throughout the 

reprocessing cycle.    

7. FORECASTING EQUIPMENT FAILURE  

Reprocessing equipments need regular monitoring and maintenance to ensure they are operating on 

the required conditions. AI can monitor them and predict exactly when they are likely to fail. This 

can help in proactive maintenance before they are out of service.                                                                                                                               

8. CONTINUOUS MONITORING 

AI can be integrated in the system to analyze data from previous cycles to identify any anomalies 

that may originate in the SUDs making them unsuitable for further reprocessing. 
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AI also can monitor the reprocessing devices to ensure that they are operating within the 

required parameters and detect any defects in the cycle.                                                                                             

9. REGULATION  

AI can act as a regulatory support tool.It can provide us with real-time reports and generate 

documents that can be used for continuous auditing. This will not only reduce the cost burden on 

health care systems but also enhance regulatory accountability. 

10. CONCLUSION  

Desbite being debatable, reprocessing of SUDs has economic, environmental and operational 

benefits. 

AI integration in SUDs reprocessing can result in great advancement in both patient safety 

and cost effectiveness. It can help in overcoming controversial issues that health sectors face when 

they decide to reprocess single use devices.                                                                                                     

AI will cause a great shift in how inistitutions think about reprocessing of SUDs. Instead of 

treating them as disposable items, health care systems will start to view SUDs as assets with longer 

life cycle. They will think about cost saving and waste reduction without being worried about safety 

or quality. This makes AI an area of interest regarding sustainable health care system.                                                                                                                                               

11. REFERENCES 
 

1- Harkut DG, Kasat K. Introductory chapter: artificial intelligence-challenges and applications. 

Artificial Intelligence-Scope and Limitations. 2019. 

2- Kok JN, Boers EJ, Kosters WA, Van der Putten P, Poel M. Artificial intelligence: definition, 

trends, techniques, and cases. Artificial intelligence. 2009;1(270-299):51. 

 -3 Dobrev D. A definition of artificial intelligence. arXiv preprint arXiv:12101568. 2012. 

-4  Chowdhary K, Chowdhary K. Introducing artificial intelligence. Fundamentals of artificial 

intelligence. 2020:1-23. 

-5  Russell SJ. Rationality and intelligence. Artificial intelligence. 1997;94(1-2):57-77. 

6- Khanzode KCA, Sarode RD. Advantages and disadvantages of artificial intelligence and machine 

learning: A literature review. International Journal of Library & Information Science (IJLIS). 

2020;9(1):3. 

 -7 Mintz Y, Brodie R. Introduction to artificial intelligence in medicine. Minimally Invasive Therapy 

& Allied Technologies. 2019;28(2):73-81. 

8- Reed D, Kemmerly SA. Infection control and prevention: a review of hospital-acquired infections 

and the economic implications. Ochsner Journal. 2009;9(1):27-31. 

9- Chaudhuri A. Infection control in hospitals: has its quality-enhancing and cost-effective role been 

appreciated? Journal of Hospital Infection. 1993;25(1):1-6. 

10- Perencevich EN, Stone PW, Wright SB, Carmeli Y, Fisman DN, Cosgrove SE. Raising standards 

while watching the bottom line making a business case for infection control. Infection Control & 

Hospital Epidemiology. 2007;28(10):1121-33. 

11- Rutala WA, Boyce JM, Weber DJ. Disinfection, sterilization and antisepsis: An overview. 

American Journal of Infection Control. 2023;51(11):A3-A12. 

12- Rutala WA, Weber DJ. Disinfection and sterilization: an overview. American journal of infection 

control. 2013;41(5):S2-S5. 
 



ISSN 2537_ 0715 
IJSRSD (2024): Volume 7, Issue 1 

 

266 
 

13- Heeg P, Roth K, Reichl R, Cogdill CP, Bond WW. Decontaminated single-use devices: an 

oxymoron that may be placing patients at risk for cross-contamination. Infection Control & Hospital 

Epidemiology. 2001;22(9):542-9. 

14- Favero M, editor Position of the Centers for Disease Control. Proceedings of the International 

Conference on the Reuse of Disposable Medical Devices in the 1980's; 1984. 

15- Garner JS, Favero MS. Guideline for handwashing and hospital environmental control, 198 5 

supersedes guideline for hospital environmental control published in 1981. American Journal of 

Infection Control. 1986;14(3):110-26. 

16- Abreu EL, Haire DM, Malchesky PS, Wolf-Bloom DF, Cornhill JF. Development of a program 

model to evaluate the potential for reuse of single-use medical devices: results of a pilot test study. 

Biomedical instrumentation & technology. 2002;36(6):389-404. 

17- Greene V. Reuse of disposable medical devices: historical and current aspects. Infection Control 

& Hospital Epidemiology. 1986;7(10):508-13. 

18- Wilson B. If It's Reusable Why not Reuse It-The Reuse of Single use Medical Devices. 

Dalhousie LJ. 2011;34:229. 

19- Favero MS. Requiem for reuse of single-use devices in US hospitals. Infection Control & 

Hospital Epidemiology  .1002;11(9:)539-42.  
 

20- Voss A, Jarvis WR. Reuse of Single-Use Devices. Infection Control & Hospital Epidemiology. 

2001;22(1):60-. 

21- Drugs CAf, Health Ti. Reprocessed Single-Use Semicritical and Critical Medical Devices. 2024. 

 


