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1 Executive Summary 

As of today, at the time of attending accidents in Colombia, a crucial piece of equipment of 

the neck brace. This is done in order to immobilize the spine at neck level in order to eliminate 

the chance of aggravating a possible injury to the spinal cord by unwanted movements. 

Nevertheless, these neck braces are rigid and are unable to fit in obstacles present at several 

accident scenes, be them car crashes, cave-ins, and collapsed buildings. As a solution to this 

problem, we have come up with the idea of making an inflatable neck brace. This one is more 

flexible and is easier to deploy than the traditional neck brace. The strategy to be 

implemented in selling such objects would be to privately sell these to several companies that 

deploy ambulances across the city of Bogotá. Naturally, the competition for our product is 

the traditional Philadelphia style neck brace, but the advantage we have is the flexibility of 

this model and the decreased dexterity need in our product.  

2 Need Identification and Screening 

2.1 Strategic Focus 

The team’s mission statement is Building Safe Alternatives to Real Problems with Simple 

Engineering. The strengths and weaknesses of this team are the same: low staff numbers. 

The advantage aspect is the good communication and less chance of misunderstanding of 

ideas among different aspects of the project. The disadvantage of having a small staff is the 

higher responsibility for each member and less margin of error for mistakes  

2.2 Unmet Need Exploration  

Research on the nature of car accidents in Colombia, text interviews and Skype interviews 

with doctors and paramedics are the reason behind the needs.  

2.2.1 Observation 

Observation process exclusively involved the interviewing of doctors about the importance 

and the difficulties of prehospital healthcare. These interviews were done to doctors Leandro 

Rojas and Gabriel Paredes. Leandro Rojas is a recently graduated Medical Surgeon working 

in Buenos Aires, Argentina and Gabriel Paredes is a surgeon specialized in Emergency and 

Trauma surgery in Bogotá, Colombia.  

2.2.2 Insights 

Both doctors, when asked about the priorities of medical staff when dealing with an 

emergency outside of the hospital, stated the paramount importance of immobilizing the 

head and neck in order to avoid injuring or aggravating injury of the spinal cord.  Dr. 

Gabriel Paredes mentioned the traditional neck brace and mentioned how difficult it can be 

applied due to the rigidity and the presence of obstacles in the way.    
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2.2.3 Opportunities 

 

 

2.2.4 Core Problem 

The main problem about neck injuries (or possibility of) at the site of an accident is that most 

paramedics don’t know that the patient has it until it’s too late and the injury is aggravated. 

Neck injuries can be mild, but the extent to these injuries can encompass nerve damage, 

paralysis, or even death.    

2.2.5 Population 

The affected populations would be:  

1. The victim of the accident. They go through pain and risks having a neck injury, or 

even paralysis from the neck down if the spinal cord is damaged enough. 

 

2. The medic attending the scene. The paramedic needs to make sure the patient’s head 

and neck are properly stabilized before attempting to move them and transport them 

in an ambulance, in order to avoid the risk of an injury.   

  

3. The hospital/private paramedic company. If there is an accident or an injury in the 

transfer of the patient from the accident site, the company must deal with possible 

lawsuits and added legal expenses associated to lawsuits.   

2.2.6 Desired Outcome 

With the elaboration of this solution, we hope to make an artifact that has a simple 

mechanism, is easy to understand and deploy, and can add full support to the head and neck 

of the patient. As a global result, the ideal outcome of this project would be the reduced 

number of neck injuries in accidents and reduced time of response in accidents. 

2.2.7 Problem and Disease State Fundamentals 

A 2017 report of the National Road Safety Agency of Colombia (Agencia Nacional de 

Seguridad Vial) indicates a total of 38,073 injuries from road accidents in Colombia that 

year; of these, more than half of them have been from motorcyclists and under 20 percent of 

these injuries are actually from people operating the car. (Maya Martínez et al., 2018)  
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Figure 1: Bar graph show casing Colombian injuries from motor accidents on 2016(left) and 2017 

(right) (Maya Martínez et al., 2018) 

Among all trauma patients, it is estimated that between 2 and 4% of these have cervical spine 

injuries. Among this portion of trauma patients, between 3-25% of these inuries are 

secondary, meaning that they happen after the initial accident (either prehospital of early 

hospital care).  (Sundstrøm, Asbjørnsen, Habiba, Sunde, & Wester, 2014). The main reason 

behind sceondary spinal cord injuries is “inappropriate management”, like a lack of spinal 

immobilization.  

Lack of spinal immobilization can be attributed to a misuse of the cervical collar, due to 

inexperience of the paramedic, or environmental factors affecting the viability of 

immobilization.  

Distress has also been recorded in patients with a chronic spinal cord injury. (Alao & Waseem 

2019) In a lot of these injuries, due to head impact, whiplash, and violent movements 

involved in a road accident, paramedics attending the scene proceed with caution when it 

comes to checking for trauma in the victims. The use of a neck brace is standard protocol for 

attending the accident in case there is any worry of a cervical injury at spinal cord level. 

(“Mechanism of Injury Motor Vehicle Accidents,” 2010).  

This is especially important because of the severe possible complications of a spinal cord 

injury, among these include chronic pain, paralysis, and even cause disfunction of several 

organs (Hagen, 2015). Evidence of actue respiratory, neurogenic, and cardiovascular 

complications have also been reported.  

2.2.8 Existing Solutions and Current Treatments 

Nowadays, to stabilize the neck in accident scenes, an orthopedic collar can be used, normally 

the rigid neck braces (usually referred to as Philadelphia collars) (Cleveland, 2018) which 
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offers more support and immobilization. These cervical collars are readily available and are 

used widespread for the prevention and/or treatment of spinal injuries. 

 

Figure 2: Example of a Cervical Collar (“Aspen Cervical Collar,” 2019) 

However, due to the rigidity of this kind of cervical collar, if the victim is in a tight position 

or there are too many obstacles to get to the person, this cervical collar cannot fit through 

tight gaps and won’t be usable in this scenario and the patient wouldn’t be secured. This 

would greatly increase the chance of a secondary spinal cord injury.  

2.2.9 Stakeholder Analysis 

The different stakeholders for this project are:  

1. The university and the people creating the idea. This includes myself, my professors, 

and the university that used the resources to create the concept and took part in the 

prototyping stage and were wary of their own intellectual property (IP). 

 

2. Influencers in our project would be the paramedics, who would be in direct contact 

and would directly use our device. They need to be satisfied in and informed of our 

project’s future developments.  

2.2.10 Market Analysis 

The market segments for this prototype would be: 

1. Private companies that deploy ambulances across cities. In the case of the city of Bogotá, 

there are a total of 184 ambulances in hospitals as of 2016. (González Penagos, 2016). 

This also includes Bogotá companies like emi (“Emi,” 2014), Medical Global 

Center(García, 2016) or Samar ips (Hernánzes, n.d.).    

 

2. Healthcare provider institutions: Clinic and hospital management would be the ones to 

talk to about a possible partnership with our company. 

 

3. Worldwide emergency organizations, like the American Red Cross. This would be our 

focal selling point of the device. Since the storage volume is significantly smaller than 

traditional neck braces, transportation is a lot cheaper. Operations like the healthcare 
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supplying to Haiti after the 2010 earthquake, where 217,000 people had to be applied 

first aid in the middle of tending to the catastrophe.  (American Red Cross, 2010)  

3 Need Selection 

3.1 Needs Statements 

 “A way to address the need for neck stabilization in accident victims which leads to a safe 

and quick transfer from accident site to the ambulance to the hospital. “ 

“A way to redesign the traditional neck brace for the stabilization of the cervical vertebrae 

in accident victims which leads to the safe transport for further treatment.” 

“A new form of immobilization of the cervical spinal column that can be used to be more 

accessible to accident victims in positions where the rigid cervical collar is not viable.” 

3.2 Need Selection 

The criteria for the need selection are the one that leads to a more original and innovative 

way to tackle this problem. This is also one that is more concise and tangible. The solution 

to the need selected should be more simplistic and reliable.  

4 Need Specifications 

4.1 Selected Need Statement 

“A new form of immobilization of the cervical spinal column that can be used to be more 

accessible to accident victims in positions where the rigid cervical collar is not viable.” 

4.2 Need Validation 

This specific need was validated because it’s easier to a prototype with a more common 

predesign, depending on the neck brace we will use. If we simply redesign the traditional 

neck brace, and its mechanism to still fit the intended function of such, but hopefully more 

aesthetic, easier to use, and more comfortable to the user.   

4.3 Need Criteria and Specifications 

Think about the need criteria that any solution must meet to address the need as defined. Use the 

MoSCoW method to define the specifications of your design. If possible, list design parameters 

and the desired values/features (ideally, there are two levels of specifications "Acceptable" - 

minimum required to pass - and "Desired" - what the customer really wants -.   

• Must:  

- Have a reliable immobilization comparable to Philadelphia neck braces. 

- Fast deployment time 

- Not hazardous to the user (choking, ischemia) 
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• Should Have 

- Reusability  

- Comfort 

 

• Could Have 

- Mechanized Systems 

- Safe Valves for hazard detection. 

 

• Won’t Have this Time 

- Electronic sensors for detection of hazardous conditions in the prototype. 

- Structural Elements to make the Device Prehensile 

5 Concept 

5.1 Design Constraints  

The health constraints of the design have to do with the ways the redesigned neck brace could 

hurt the user. One of these constraints is the fact that there should not be any hard, pointy or 

sharp metal edges in the outside of the neck brace that could cause damage to the neck area. 

Another health hazard is, since the design uses pressurized air to cause a force on the neck, 

this also needs to be made with the constraint that the neck brace can’t choke, or block blood 

flow in the neck.  

An environmental constraint with the design could be in the material of the neck brace. It’s 

understandable from the circumstances of an accident that the prototype would meet fire. So 

that the brace’s material can’t either be flammable or react with heat so that the chemical 

reaction releases any toxic gas (eg any thermoset polymer). Since our concept involves 

pressurized gas, the gas can’t be toxic either.  

Economically, it’s preferable that the design’s total cost of manufacture is low enough, that 

the sale price is lower than the traditional collar. This can be done by using cheap materials 

and, which also helps in sustainability, the design’s air inflation mechanism is reusable.  

There will be human experimentation, but it would be a harmless, non-invasive procedure. 

The user would have an inflatable brace placed on them and the inflation mechanism would 

be activated with the brace on them.   

5.2 Ideation and Concept Generation 

5.2.1 Helmeier questions 

What are you trying to do? 

We are trying to design a way to immobilize the head and neck of patients in an accident 

scene.  

 



 

10 
 

Why is this need important? 

This is crucial because immobilization of the neck is paramount for the well-being of the 

patient at the time of the transfer from the accident site to the ambulance. Failure to secure 

the neck properly could lead to nerve, spinal injuries, even paralysis.  

How is it done today (if at all)? 

The immobilization of the neck in accidents is usually done with an orthopedic neck brace. 

This is a form of harness with supports the neck and helps immobilize the spinal cord to 

help in healing of neck injuries, or prevention of injury aggravation.   

What are the limits of current solutions?  In what ways are current solutions inadequate? 

The main limitation of this current solution is its rigidity. There are scenarios where the 

rigid shape makes it so that it won’t fit in small spaces or go through obstacles like debris 

to be secured properly.  

What is new in your approach and why do you think it will be successful? 

Because our solution is inflatable, it can fit through smaller gaps, pass through obstacles 

like debris, and can be easier to secure and deploy.  

Who cares? 

The companies that handle ambulances should be the most benefitted from this design. It 

gives them more options when it comes to prehospital care, makes the immobilization 

process faster, and the medics that work in there have an easier time on the job. 

If you are successful, what difference will it make? 

In the case that this project is a success, the overall time of care in accidents where a person 

is trapped or in a precarious position would be shorter. Not to mention the levels of distress 

in both the victim and the medical workers tending to the scene would decrease because our 

solution would make the job easier for them.  

What are the risks and the payoffs? 

There is always risk involved when you work with fluid mechanics due to the complexity of 

the movement. Nevertheless, the reward that comes from a properly executed inflatable 

mechanism is massive; mainly coming from the speed and reliability at which this can be 

deployed. If these variables can be of a significance in comparison to the standard, traditional 

orthopedic collar, then we have made a big impact on the working life of the medic.  

Approximately, how much will it cost? 

Given that a standard pool float would cost between 4-7 USD and the HAMMAR MA1 

inflation mechanism costs around 40 USD, we can expect this neck brace to cost around 50 

USD as a selling price. In case added structural elements like HDPE plaques for further 

immobilization is needed, this would bump up the prize the by around 2-3 USD.  
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How long will it take? 

We expect to have a fully functional prototype by late April and a full business model by 

May.  

What are the midterm and final “exams” to check for success? 

The main ways to test the prototype viability must be with testing the immobilization aspect 

first, and the immobilization & comfort aspects later. The first test could be done with a 

mannequin or a crash test dummy and would only test if the neck moves while the brace is 

on the test dummy.  

The comfort tests would be afterwards, and they would involve response from real people. 

We’d expect feedback for the overall comfort, and whether they’d feel if the brace pressed 

down too hard, leading to possible strangulation or blockage of flow in the blood vessels of 

the neck.  

5.2.2 Feasibility 

We know that the use of air pressure to immobilize the neck is feasible because some aspects 

of the mechanics behind our design has already been used. This is shown by the fact that the 

use of inflatable leg braces as an orthopedic alternative, which completely immobilize the 

leg. (Sanitario, n.d.) 

In the interview with Dr. Gabriel Paredes, he pointed out alternatives to restraint and 

immobilization of the patient that he knows about. One of these is the vacuum stretcher; 

where, with the vacuum itself makes the structure extremely rigid and immobilizes the patient 

quite well.  

5.3 Ideation and Concept Selection 

In the process of brainstorming different parts of the prototype concept, two main parts of 

the design that had multiple options were: the securing straps of the brace, and the way the 

brace would inflate.  

For the securing straps of the inflatable brace, options were strap and buckle, Velcro, and a 

button.  

For the inflating mechanism, the options were manual pumping, use of an electronic air 

pump, and an automatic system, with a gas canister and a pin.  

Given that the straps for the traditional neck brace were with Velcro, then it’s right to 

assume that the straps for our prototype would also be Velcro.  

Given that our concept needs a fast deployment as it’s an important selling point. 

Therefore, the automatic inflating mechanism with a CO2 canister and a pin is the most 

viable solution for this very own reason. 
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5.4 Final Concept 

Describe your proposed solution in the form of a block diagram, conceptual maps and story boards 

to describe how your solution works. Include the technical principles that support your concept. 

The final concept was a model where it would resemble a soft inflatable neck brace, but it 

would have an automatic inflation system attached to it, where a pin would be pulled, bursting 

the CO2 canister inside. In an accident situation, the uninflated brace would be strapped on 

with the Velcro around the patient, then the pin would be pulled, activating the inflation 

mechanism and inflating the device.  

We know this can be done, as inflatable immobilizers already exist. Also, the automatic 

inflating mechanism already exists and it’s prevalent in life jackets for boats and airplanes. 

In case the proposed design doesn’t work by means of automatic inflation, a valve can be put 

into it and it can be pumped manually. The automatic inflation mechanism is key to our 

design, though, as the speed at which it can inflate and the fact that it’s basically hands-free 

after the securing of the Velcro strap.  

5.5 Product name 

The product name is CollarInflate.  

 

Figure 3: CollarInflate logo 

6 Proof of concept (killer experiment) 

The critical elements of the device to be tested are the degree of immobility and the time to 

secure and deploy the device.  

The proof of concept of the experiment is in two parts, one for each element. The first part, 

which tests the time to secure and deploy the device, consists of a setup which simulates an 

accident. For all intents and purposes, the scene will be of a car accident. This scene will 

have a cardboard encasing shaped like a car, with a hole facing the medical staff. There will 

be obstacles in the inside of the car between the medic and the victim (played out by a 
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mannequin) such as debris, rods, glass shards, etc. The medic will be timed from the 

moment they start handling the neck brace and the time will stop when the brace stops 

inflating. 

The second part of the experiment proves how immobile does the brace render the neck. The 

mannequin would have two pressure patches on it. One shows an appropriate pressure in 

which the neck is properly secured. The second one shows a higher pressure which can prove 

dangerous to the patient. If the lower pressure patch activates, but the higher one does not, 

then the neck brace has an appropriate air pressure.  

7 Product 

7.1 Product Specifications 

The design of this neck brace is very simple. It would consist of a PVC fabric, shaped to look 

like a Philadelphia neck brace. Attached to this would be an inflator system, that consists of 

a CO2 canister and a valve that controls the airflow. The valve is threaded and is designed to 

puncture the CO2 canister. When the mechanism is connected to the inflatable collar the valve 

would let out the gas pressure of the 16g canister of CO2 which inflates the device.  

  

Figure 4: CollarInflate collar prototype  
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Figure 5: CO2 pump nozzle 

7.2 Regulatory Aspects 

The FDA has previously approved inflatable extremity splints, the decision being 

substantially equivalent.(“CFR - Code of Federal Regulations Title 21,” n.d.) The 

classification of this device was classified as class 1(“510(k) Premarket Notification,” n.d.). 

In terms of the INVIMA in Colombia, CollarInflate would be classified as a class I in the 

risk classification. (Sánchez et al., n.d.) 

7.3 Engineering Standards  

The engineering standards which adhere most to CollarInflate are ISO standards 11607 for 

packaging of terminally sterilized devices (ISO, n.d.), ISO 10298:2018 for determining the 

toxicity of a gas in a cylinder (ISO, n.d.) and the ISO13485 standard for medical devices 

(ISO, n.d.).  

7.4 Testing, Design Verification and Design Validation 

The killer experiment mentioned earlier presents how the functionality and performance of 

the device would be assessed. Given the time to operate and the information of the test 

patches, a brief idea of the functionality and usability. To further learn about these two 

properties of the product, we need to replicate the experiments. The idea is to replicate 5 

times. 

An experiment to validate the safety and comfort of the product would simply be to test it on 

other people. The brace would be placed on them and activated a total of 5 times. Then they 

would tell us the level of discomfort (from 1 to 10). A low average score would be an 

indication of comfort and safety of the device.



8 Product type and Canvas 
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9 Implement – Strategy Development 

9.1 Intellectual Property (IP) Strategy 

The strategy behind the protection of Collarinflate’s intellectual property relies on the 

following two elements:  

1. Patents: CollarInflate’s patent would be utility (function) patents (Yang, n.d.), as the 

only thing in the prototype that needs protecting is the placing of the air valve and the 

usage of automatic inflation in the collar itself, along with any customization to be 

put on the valve to adjust for inflation speed and final pressure of the model. In order 

to acquire this patent in Colombia, we need to submit it to the Superintendence of 

Industry and Commerce (SIC) with a formal request to then go through a form exam, 

publishing and a patentability exam. (“Registro de modelos de utilidad en Colombia 

- Protectia Patentes y Marcas,” n.d.) .  

 

2. FTO strategies: FTO (Freedom to Operate) strategies involve the research of  other 

already-existing patents relating to cervical collars or inflatable immobilizations in 

order to establish different boundaries in terms of FTO. If there are very 

interchangeable aspects of one or other inventions, then FTO would be extremely 

limited. The key behind acquiring FTO is in the studying of claims from other patents.  

(Denend, 2015) 

To properly acquire a patent and develop sound FTO strategy, the hiring of a legal team 

would be of great importance. The total cost of patent consultation and FTO opinions 

would circulate around $13,000-$24,000 (Denend, 2015). 

9.2 Research and Development Strategy 

Milestones (Denend, 2015): 

- Proof-of-concept that addresses the need statement  

- Bench Testing  

- Trials in Humans 

- Manufacturing feasibility 

- Scaled manufacturing  

Technical Challenges in order of descending priority:  

1. Ensuring the structure of the collar is strong enough to properly immobilize the 

neck.  

2. Finding an air pumping strategy that does not cause a force imbalance on the 

neck when it’s on a patient.  

3. Ensuring the pressure that the collar exerts on the neck isn’t enough to cause 

blockage of arteries, choking among other trauma to the neck.  

4. Finding a material than can be flexible enough for inflation without ruptures.  
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Engineering Activities: 

1. Fatigue Analysis on the fabric used for the outer inflatable skin of the collar 

2. Stress analysis on the harder structural elements in the collar.  

Resources:  

The resources that are needed to carry on with the engineering activities will be readily 

available in the university campus, for there are machines that can perform these mechanical 

tests. Among these, there is an INSTRON 3367 machine that can perform stress-strain 

analysis on the materials we will use for the design of the prototype. 

9.3 Clinical Strategy 

To test for safety and efficacy of our product, the collar would be made to be worn by 

volunteering participants and deployed on them. The collar would stay on them for 2 minutes 

sitting down, and 10 minutes laying down on a flat surface. This study could take place in 

any area within the university where people can lay down for 10-15 minutes without being 

disturbed. This would also be done with a standard neck brace.  

The safety and efficacy data would be mostly qualitative, meaning that most of the data 

recovered from the trials would be arbitrary and based on the opinion of the people tested. 

These datasets would measure the overall comfort of the product. This comfort would be 

divided between the following categories.  

- Do you feel any pain with the product fully deployed, be it from punctures, 

scratches, headaches? (Y/N) 

- Did you feel any sudden neck movements caused by the product? (Y/N) 

- Did you feel like the device was choking you? (Y/N) 

- Did you feel any compression on the side of your neck close to your jawline? 

(Y/N) (This question gauges if the device causes possible blockages to blood 

vessels in the neck) 

- Do you feel properly immobilized from the neck brace? (Y/N) 

The endpoint to be analyzed in this trial is the yes/no proportion to the questions that were 

previously mentioned. This number would give us a good understanding of the reception of 

the neck brace by the general public.  

9.4 Regulatory Strategy 

Given that CollarInflate is a device that is not invasive, and does not process or come into 

contact with any bodily fluids (blood, mucus, semen, etc.…), then by INVIMA standards, 

the risk is qualified as a Class I risk. (Sanchez et al., 2013). In order to get INVIMA approval 

of our device, then it should be in line with requirements 1 through 13 and 17 of the 

Automatic Sanitary Register with Posterior Control. These numerals include a request for 

approval form, payment receipt, sales certificate, fabricant authorization, legal 

representation, storage capacity certificate, technical studies, conformity declaration, 
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sterilization method, disposal method, shelf life, label concept art and medical device 

commercial history.  

9.5 Quality Management 

CollarInflate’s QMS would include a staff composed of engineers, physicians, lawyers, and 

designers that can detect, and solve problems with the quality of the product.  

Management Control: An executive in charge of quality management will have the quality 

policies and plans in order to assure control of any form of management in the company.   

Design Control: Designers hired to take part in this action would have a guideline of what 

design should CollarInflate have toward the verification and validation of the product.  

Corrective and Preventive Actions: Each stage of the process between ideation and scale 

manufacture would have checkpoints along the way, such checkpoints would be validation 

of design, material stocking, QC of the material, and regular machine maintenance.  

Production and Process Controls: Engineers that take charge of this aspect would have the 

task of supervising the process in which the product is assembled. This would range from the 

sealing and pasting of the materials to the final checking of the product by checking for holes 

and ruptures in the product, for instance.  

Equipment and facility controls: Technicians would be hired to conduct regularly scheduled 

maintenance on the machines needed to assemble the collar.  

Records, Documents and Change controls: Bookkeepers and accountants hired in this sector 

have the task to record any change in material, process, chemical used, among others so that, 

in the case of a transition of companies, the standards can be kept constant.  

Material Controls: Mechanical engineers hired in this sector would be tasked with the regular 

testing of the material used in our product.  

9.6 Reimbursement Strategy 

To construct a reimbursement plan, there are three key aspects to be considered:  

Coding: 

ICD-10 codes are not applicable in this instance, since CollarInflate is made to be used 

outside of hospital premises in prehospital care. (Denend, 2015) This means that the coding 

appropriate for this reimbursement plan is HCPCS codes. Since, the procedure of usage is 

outpatient, then the code required is HCPCS Level 1 or Current Procedural Terminology 

(CPT) codes. The CPT code should be of Category I, because the collar’s usage procedure is 

consistent with contemporary medical practice. This means that the Relative Value Units 

(RVU) and payments are already established for devices like CollarInflate.    
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Coverage: 

CollarInflate should seek out coverage via local coverage determination (LCD). This is the 

right choice for two reasons.  

1. The company is a startup: We’re not going to have a substantial reach to do business 

with national providers in the US, this should start locally, in a niche market where 

the business an expand and then have national coverage.  

 

2. LCDs are ‘one-off’ or, reversible rulings. While, in turn, before any publications 

favoring our product or any traction is gained in the scientific community, claims 

would be underpaid, the wait for a solid influencer foundation being built would 

gain the reimbursement though a series of small wins.   

Payment: 

The payment structure for CollarInflate would be as follows:  

- Payments to Physicians: Payments to physicians would be based determined by 

the RVUs of the product associated to the CPT code for inclusion in the national 

Medicare physician fee schedule. 

   

- Payment by Private Payers: These payers should be the most important in the 

early stages of our project. This is because these are more willing to pay with less 

pressure because they aren’t being approached by lobbyists, unlike government-

affiliated payers.  

9.7 Marketing, Stakeholders, Sales and Distribution Strategy 

Product: The collar itself and the CO2 pump. 

Price: The materials alone in the collar costs under 10,000 COP. The CO2 pump nozzle 

costs 55,000 COP and each CO2 canister costs 7,000 COP.  Totaling the costs at 132,000 

COP per unit. Something to keep in mind if the fact that the nozzle is reusable, so the 

ambulance disposes of 10,000 COP worth of product with each use, and the CO2 canister 

lasts about 2 or 3 full collar inflations before running out. 

 Options for bulk purchasing, leasing and long-term contracts are available as well.  

Positioning: The company would position itself by emphasizing the difference between us 

and other cervical collars. Such difference being on the added degrees of freedom given to 

the paramedic’s form of deploying our collar.   

Place: The company would promote itself in forums, symposiums, and other conferences 

for medical device innovations.  

The company’s sales and distributions rely on its relationships with private ambulance 

companies, health institutions, and commercial establishments where a first-aid kit is 

mandatory. The way to sell to these clients, would be the offering of various packages, lease 
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deals, long-term purchases with renewed stock. Services coupled with the sale of the product 

would be regular checks of the air valves, rebuilding the brace with new fabric, among others.  

 

9.8 Competitive Advantage and Business Strategy 

Our competitive advantage relies on the reduced storage space needed in our product. This 

makes it easier to ship large quantities across long distances. Such attributes would be very 

useful in worldwide healthcare companies like the Red Cross which have to ship enormous 

amounts of devices and first aid elements across continents in a very short time in the event 

of a disaster like the 2010 Haiti earthquake, (American Red Cross, 2011) for example. On 

this operation, first-aid services were given to 217,000 people after the earthquake. 

 Because CollarInflate takes up so much less space than the rigid alternative, organizations 

like the American Red Cross, would save a significant amount of money in transportation 

costs by being able to store more collars in less crates. Due to the special design of this device, 

this should be the main selling point of CollarInflate’s work plan.  

9.9 Operating Plan and Financial Model 

The first step of the operating plan, the R&D milestones (see R&D strategy) should be in 

serious considerations for innovators.  

1. Proof-of-concept that addresses the need statement 

 

This milestone, within itself, has the following steps: Initial collar prototyping and 

proof-of-concept testing.  

 

2. Trials in Humans 

 

The qualitative test in humans to prove that the product is comfortable and safe to 

use. This section should be divided into the testing of the product in humans and the 

subsequent approval by the regulatory body in question, INVIMA, and get the 501(k) 

for the company operation.  

 

3. Manufacturing feasibility 

 

To determine the feasibility of manufacturing at an acceptable rate, an in-depth 

analysis of the processes involved should be done. Special attention required to the 

molding process of the inflatable body of the cervical collar and the type of gas 

nozzle being produced.   

 

4. Scaled manufacturing  

When the correct manufacturing processes are found, then the time to purchase 

large lots for warehouses, factories, and business installations would be in place. 
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Also, there would the need to set up the distribution network and key partnerships 

previously mentioned in this project’s CANVAS.  

Staffing in the project would consist of a small group (1 or 2) employees as follows:  

- Engineers/Technicians 

- Marketing, business development or reimbursement 

- Clinical advisor 

- Lawyers for regulatory standards 

- Management 

- Salesforce 

In general, staffing ratio of S&GA to R&D should be 3:1.  

The market model best suitable for collarInflate is a bottom-up model, since there are no 

probability factors to be considered in the operation of the company, or the usage of the 

product. Moreover, bottom-up has a wider margin of error and is more forgiving to the 

newcomer business interpreneur because of the building on the fundamentals of starting a 

business (Denend, 2015). Projected cash flows are shown below:  

 

Figure 4: State of Results projected in the first five years of operation. Earnings are listed in Colombian 

Pesos (COP).  

With a modest 10% market penetration, and the setting of the devices’s price at 70,000 

COP, we should register earnings with a gross margin ranging from 29 to 33% and a net 

margin ranging from 15.8% to 19%.  

9.10 Communication Strategy 

For CollarInflate to be brought forth into the spotlight of this very competitive market, a 

savvy communication strategy needs to be implemented. This could be done using a series 

of pitches to be done in a medical/scientific setting. This means, in other words, that 

representatives for the company should go to places where investors knowledgeable of the 

inner workings of the medicine business would be symposiums for medical research, 

innovation fairs, etc. These representatives should be signed in to as many elevator pitch 

ESTADO DE PÉRDIDAS Y GANANCIAS PROYECTADO Año 1 Año 2 Año 3 Año 4 Año 5

VENTAS 325.000.000$         348.978.500$         374.726.134$         402.373.428$         432.060.539$         

COSTO DE VENTAS 232.275.216$         244.120.859$         260.489.690$         273.726.429$         287.638.058$         

UTILIDAD BRUTA 92.724.784$           104.857.641$         114.236.444$         128.646.999$         144.422.481$         

GASTOS OPERATIVOS (con depreciación) 31.196.419$           21.206.054$           18.647.085$           19.294.874$           19.967.279$           

UTILIDAD OPERACIONAL 61.528.365$           83.651.586$           95.589.359$           109.352.125$         124.455.202$         

PROVISIÓN IMPUESTO DE RENTA -$                          28.441.539$           32.500.382$           37.179.723$           42.314.769$           

UTILIDAD NETA 61.528.365$           55.210.047$           63.088.977$           72.172.403$           82.140.434$           

MARGEN BRUTO 29% 30% 30% 32% 33%

MARGEN NETO 19% 15,8% 16,8% 17,9% 19,0%
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competitions as possible to spread the word out. If enough people can hear the voice of 

CollarInflate, we would be finally known and investors would form a business relationship 

with the company.  

9.11 Team 

As of right now, the team behind the idea and development of CollarInflate is composed of 

solely me. I am a biomedical engineering student who is also coursing a mechanical 

engineering major. I oversee the materials, manufacture of prototypes, business model, 

among other functions of this project. In order to fulfill the proficiency vacancies that are 

present in my team, I would need to incorporate people with law, design, medicine, and 

business degrees to carry this project forward.   

10 Impacts and Considerations 

The impact of a product like CollarInflate in society should not be as significant as much as 

a new convenience, it might fly under the radar. Nevertheless, to provide a solution to a 

problem with such a catastrophic plummet in the affected person’s quality of life is already 

a big step in medical research and the field of biomedical engineering. CollarInflate’s future 

is doubtful. Will it replace cervical collars, or simply be an extra tool to have in the 

ambulance/first aid kit. It’s usefulness and practically exclusive use in confined spaces is too 

valuable for it to be cast aside. Alternatively, ways to sterilize the collar and make it reusable 

for a long time could be investigated for future development.    

Given that most of the collar is made of PVC and ergo, it’s nonrenewable, its impact on the 

environment could be significant in the long term. Future iterations of the protoype could 

include organic material, or at least one not as harmful to the environment like PVC; 

especially in a world increasingly repelled by plastic products.  

11 Discussion and Conclusion 

The cervical collar served its purpose of being fast to deploy, and easy to handle. Giovanni 

Marín, nurse of the medical center at the university of Los Andes and EMT, confirms it in 

saying that it’s better to use in small gaps than a traditional Philadelphia neck brace. The 

inflation mechanism was initially confusing to him, but later got used to the mechanic. This 

shows that a possible training course of paramedics could be necessary in the future.  
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Figure 6: CollarInflate prototype applied on a person (uninflated) 

Deployment time for CollarInflate was a total of around 8 seconds, from the adjustment of 

the Velcro strap to the end of inflation. This is a very good time of securing considering the 

urgency of emergency rescue operations.  

Significant movement restriction was seen and felt after inflation. Basically, zero movement 

could be performed of the head front to back or rotation of the neck. Side to side movement 

was evident, but this can be attributed to the sizing of the collar. Sizing and adjustability to 

the person could be investigated in future iterations of the prototype.  

 

Figure 7: Inflated prototype applied on a person.  

In conclusion, CollarInflate is a functional inflatable cervical collar that can be used on a 

patient when the traditional rigid collar cannot fit or be applied properly in emergency 

situations. Due to the collar being very flexible and that it’s very light and takes up very little 

space in comparison to the traditional collars, the company can save a massive amount of 
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money in the transport of the device. This is an important selling point in the market 

especially for international emergency service organizations like the American Red Cross in 

that we can help them bring over thousands of cervical collars in a smaller ship, and in a fast 

fashion.   
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