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Project Detail Report 

1. Project Summary: 

The project consists of installing in hospital and laboratory salons, ultraviolet C sterilization 

stations connected to Wi-Fi remote control and motion sensors, as well as the creation of 

ultraviolet C type acrylic sterilizing buckets, with Wi-Fi remote control, to sterilize surgical 

instruments and medical electronic devices. 

Tesla UV Rays is a project dedicated to controlling healthcare-associated infections (HAI) 

through the creation of remote-controlled sterilization stations. In recent years these infections 

have increased due to the high rate of antibiotic resistance of intra-hospital microorganisms. 

The sterilization stations consist of Wi-Fi connected 30w UVC lamps with the capacity to 

sterilize 30 m2. Thanks to their Wi-Fi switch, these stations can be controlled remotely via 

mobile applications and will also be connected with motion sensors to provide protection for 

staff using them in hospitals. The objectives of the project are to reduce multidrug-resistant 

microorganisms, which translates into reduced morbidity and mortality from HAIs in hospitals 

in intensive care units, operating rooms, infectious disease wards and emergency rooms. 

In addition we have a portable design consisting of 27 liter and 125 L acrylic buckets containing 

10 W UVC lamps that has the ability to sterilize surgical instruments, masks, medical electrical 

equipment in 5 minutes. 

2. Problem/ Issue: 

According to several international health agencies, in recent years there has been an increase in 

mortality and morbidity rates due to healthcare-associated infections, especially in vulnerable 

groups of people such as; patients with diabetes, hypertension, cancer, dialysis, recent surgeries, 

organ transplants, and sepsis treatment patients. Mainly due to antibiotic resistance, this 

problem has a great impact on the clinical aspects, as well as economic, incidence, 

transmissibility, and the availability of effective antibiotics and protective barriers. 

Currently the pandemic of COVID-19 has generated major problems with infections among 

patients and physicians, so the current methods of disinfecting surfaces with chemical means 

such as chlorine, alcohol, formaldehyde, quaternary ammonium, hydrogen peroxide, and other 

disinfectants, cause structural damage to hospitals and also harmful damage to human health 



 
3 

 
 

 

when in contact with the skin, eyes and breathing, in addition to being ineffective and costly 

methods when used for prolonged periods of time. 

As we know, the hospital surface is a contaminated surface full of microorganisms that are 

resistant to antibiotics and antivirals, so the development of a highly effective and efficient 

sterilization method is urgent at regional and global level. 

 

3. Solution  

We have created a device that unites technology, research, development and innovation together 

with health sciences. 

A combination of c-type ultraviolet radiation, the internet of things and motion sensors.  

Tesla UV Rays: Sterilization stations based on 30W C-type ultraviolet lamps with a wavelength 

of 236 nm. With dimensions of 95x5x5 cm, each lamp has the capacity to sterilize up to 30 m2 

and a durability of 8000 hours of use. The stations are connected to a Wi-Fi switching sensor 

and a proximity/motion sensor as a safety measure.  

How it does its germicidal or sterilization effect: 

When exposed of a hospital room to these ultraviolet rays it destroys the DNA and RNA strands 

of the microorganisms that inhabit these rooms, inhibiting cell reproduction, which reduces the 

spread of multidrug-resistant microorganisms to patients and other rooms.  

Data obtained from 7 types of systematic and experimental review studies in our facilities with 

results of up to 98% pathogen reduction with an exposure of 2 cycles of 30 minutes per day. 

In the context of education and training, knowing the quantitative consequences of HCAI 

diseases is relevant. 

Our experimental studies have left evidence of the reduction of microorganisms that are highly 

aggressive in intensive care and operating rooms. 

In addition, the creation of the Tesla UV Rays sterilizing cube has been incredible for many 

physicians and dentists who want to sterilize their surgical instruments and medical electronic 
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devices, as many devices currently cannot be sterilized in autoclaves and equipment can be 

damaged. 

The Tesla UV Rays Sterilizing Cube has the ability to sterilize everything in the same cube in 

5 minutes.  

4. Method 

Ultraviolet rays are expressions of wavelengths, especially we use type C with the range of 200 

to 400 nm, we have created 2 types of lamps, one of 10 W and another of 30 W with the 

wavelength of 236 nm, in addition to creating the radicalization of oxygen molecules forming 

ozone to extend the germicidal action. 

The physical principle of the germiidal or sterilizing action is that ultraviolet rays type C have 

the ability to form dimers in the DNA and RNA chains, specifically in the nitrogenous bases of 

thymine and uracil, thus causing their inhibition of cell reproduction and therefore cell death of 

microorganisms when in direct contact. 

The 30 W sterilization stations have the capacity to sterilize 30 m2, these lamps are connected 

via Wi-Fi to mobile applications for remote control from any distance and PIR sensors. 

They can be programmed to turn on and off daily, we recommend according to our studies that 

are 2 cycles of 30 minutes per day to have the rooms sterilized and decontaminated. 

Also with the sterilizing bucket we have 2 sizes, one of 27 L and the other of 125 L, with a 

small UVC lamp of 10 W, we have done many tests on the effectiveness, noting that to sterilize 

surgical instruments and medical devices only takes 5 minutes, since the lamp also has the 

ability to create ozone by the radicalization of oxygen, as the bucket is airtight, the 

concentrations are higher and therefore less time is needed to sterilize everything that is inside 

the bucket. These cubes are also remotely controlled from a mobile device, in addition to being 

a portable and inexpensive prototype. 

Since we know that they are sterile as well as the room and the instruments, we do surface 

cultures, in Nutrient Agar, Müller-Hinton Agar, and LB Broth, to determine if the surfaces are 

truly free of microorganisms. 
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5. Innovative Aspect 

We have changed some parameters to increase the power of the lamps, from conventional 

lamps, making a 30 W lamp capable of sterilizing 30 m2, usually 30 W lamps have the capacity 

to sterilize 20 m2. 

Also making the UVC germicidal lamps of both the sterilization stations and the sterilizing 

cube, is to use IOT, to control remotely from a smart phone, adding Wi-Fi technology and 

motion sensors which we modified to create a normally open circuit to a normally closed circuit 

with power relay so that when a person enters the room where the lamps were on, these lamps 

will turn off to avoid the damage it can cause to the skin and eye exposure. 

Our design of the hermetic cube is also something original, since it has a mirrored glass at the 

base to reflect the ultraviolet light so that the instruments and devices that are inside the cube 

receive in full the light emitted, our aesthetic design is also original to be portable and the weight 

less than 1 Kg, and also hermetic so that the ozone remains longer inside the cube and performs 

a deeper germicidal function.  

6. Applicability  

We are currently 6 months into the execution stage of the project, with tested prototypes, 

finalized products and market. Therefore we are in an early and growing stage. 

It is being implemented in 29 hospital wards, 3 dental clinics, 4 microbiology and biotechnology 

laboratories in Nicaragua. 

The realization has been thanks to the help of several organizations that have funded in some 

way to carry out various phases of the humanitarian project, these organizations are IEEE, 

PARLACEN, CONICYT, in addition to collaborations of private and state universities in the 

Central American region, and several private laboratories of bacteriology. 

Currently we want to expand the project to reach remote and rural areas of the country, where 

sterilizing surgical instruments is a luxury, through the agreement we have with the Ministry of 

Health of Nicaragua, we can reach these remote places to offer our free product through the 

prizes that we could get through Teknofest. 
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7. Estimated Cost and Project Scheduling 

Group list of all expenses 
Amounts of expenses to be paid 

from the Teknofest Fund 

(in dollars) 

Amounts of expenses to be paid 

from the Teknofest Fund 

(in euros) 
 

40 UVC 30 W lamps  $                      3,232.00   $                         2,726.66   

10 PIR motion sensors  $                         301.90   $                            254.70   

10 switch WIFI remote  $                         492.70   $                            415.66   

10 relay 120vac  $                         106.60   $                              89.93   

Shipping costs with taxes 

from USA to NIC 

 $                         550.00   $                            464.00   

UVC lamp installation 

materials 

 $                      1,351.30   $                         1,140.02   

Luminometer  $                      2,500.00   $                         2,109.11   

Office supplies  $                         500.00   $                            421.82   

Electrical replacements  $                         300.00   $                            253.09   

Meeting volunteer 

expenses 

 $                         300.00   $                            253.09   

Personal Protective 

Equipment (PPE) 

 $                         200.00   $                            168.73   

Biosafety cabinet  $                      1,100.00   $                            928.01   

24 Double lamp connectors  $                         287.04   $                            242.16   

Feeding  $                         520.00   $                            438.70   

Environmental 

thermometer 

 $                           40.00   $                              33.75   

2 stirrers  $                         800.00   $                            674.92   

Laboratory glassware  $                         200.00   $                            168.73   

Autoclave class N  $                         800.00   $                            674.92   

Mini refrigerator  $                         400.00   $                            337.46   

Nanodrop  $                      2,500.00   $                         2,109.11   

Laboratory consumables  $                         320.54   $                            270.42   

Installation of lamps by 

professionals 

 $                         540.50   $                            455.99   

Transportation related 

expenses 

 $                         400.00   $                            337.46   

Total, Fund expenses  $                    17,742.58   $                       14,968.44   
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results 
                              

8 
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Delivery of 
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3 participants 6 participants 3 participants 5 participants 

8. Target Group of the Project Idea (Users):  

1. MINSA (Ministry of Health) 

2. SERMESA (Specialized medical services) 
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3. UNICA (Catholic University of Nicaragua) 

4. UPOLI (Polytechnic University of Nicaragua) 

5. UNI-PIENSA (National University of Engineering) 

6. UNAN-MANAGUA (Autonomous University of Nicaragua) 

7. Health personnel 

8. General population utilizing public health service. 

9.  Risks 

1. High cost 

may be due to shipping tax price changes and suppliers changing their quotations, in response 

to the risk, priority will be given to hospitals to install sterilization equipment, which is 

earmarked with funds for 10 hospital wards. 

2. Equipment damage 

In the universities where we have agreements and collaborations we have qualified personnel 

to carry out repairs of equipment that may be damaged during the execution of the project. 

3. Movement restrictions due to the pandemic 

No impact, because in our country the biosecurity measures are flexible with the response to 

the pandemic for this type of humanitarian activities. 

4. Lack of coordination with public entities 

It is one of the most difficult parts, however we have contact with governmental entities, due to 

previous collaborations and participation in contests where we have won with the same project 

and they have supported us to carry it out in the country. 

 

Risk Matrix 

 

 Probability Impact Risk Result 

High cost 3 3 9 Important 

Equipment damage 1 2 2 Marginal 

Movement restrictions due to the pandemic 
 

2 

 

1 

 

2 

 

Marginal 

Lack of coordination with public entities 
 

3 

 

4 

 

12 

 

Important 
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LEYEND 

   IMPACT 

   Very low Low Medium High Very high 

   1 2 3 4 5 
 

 

Probabilty 

Very high 5 5 10 15 20 25 
High 4 4 8 12 16 20 

Medium 3 3 6 9 12 15 

Low 2 2 4 6 8 12 
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