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1. EXECUTIVE SUMMARY

Tech-Care has been founded by 6 shareholders, in order to realize certain health care issues timely by the innovative products that are produced by the firm itself. The main aim of the company is to produce innovative medical products that would identify certain diseases timely and save time for the cure to save the lives of individuals. 

Tech-Care focuses on producing its first and most valuable product “fever follow-up system” to serve the medical market with great efficiency. The financial analysis and risk planning results have shown that at least 4680 units/year of the product are needed to be sold for this investment to be profitable. Considering the economical situation and the increment in the buying power of the customers in the last few months, the target value of the break point seems to be achievable. 


The target customer of our company is the medical market, which consists of hospitals, patients and parents. Considering the importance of health issues and customer’s need to use or buy the equipment that would save his/her life, the company would be able to sell its products directly to customers or other businesses and make profit. 


  Our primary product is targeting the most of the share in the medical market. The device we are planning to produce is called “Fever Follow-up System” is designed to alert parents, patients themselves or responsible individuals of patients in the hospitals which are in this case for instance nurses for abnormal temperature changes. Our product determines both hypothermic changes in temperature and fever causing febrile convulsion. The statistical data of patients we’ve found projects that our product would reach to a great number of customers within a couple months with the help of pediatricians and severe advertisement. The overpricing of competing in the same sector for instance thermal imaging systems also bring an advantage to Fever Follow-up System of Tech-Care’s to enter the market with high sales ratings. 


The power of innovative thinking and serious research of the market leaded us to establish Tech-Care. The selection of the target market as the medical sector based on the research conducted and analysis done by the company shareholders. Considering the capabilities of the company, the innovative product that is designed, promising sales numbers granted, Tech-Care aims to dedicate itself to serve for the medical care of humankind.

2. DESCRIPTION OF THE PROJECT

Our product is named “Fever Control System”. It is a system that measures the fever from the child and notifies the parents if the child has fever or worse cases. In order to design such a system RF and infrared technologies are used. The reason why we designed such a system is to deal with a serious medical situation called “Febrile Convulsion”(FC), which some detailed information can be found at the Appendix. At the following parts of product description section, most important functions of the product are explained.
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· Unallergic belt: The measurement part (the part which needs to have a direct contact to child’s skin) has a small size (size of a cell phone at max) and it is connected to the child with an unallergic belt, which contains a pocket on it. The infrared thermometer is held on the pocket and the pocket is attached to the belt. The belt is made of an unallergic material in order not to bother the child. Even if the child turns aside, the system will still work, because the pocket will protect it from any physical effects.

· Usage of infrared technology: The fever will be measured by infrared technology. This technology is currently used by pediatricians and infrared has no harm on children. It is advised that the measurement from the stomach area is ideal.

· Recording the fever values : The system will record the measured fever values in order to be seen by the doctor when needed. Every value that is measured will be recorded.

· Two different receivers for alarm: The system will sound the alarm for two different receivers, one will be a speaker in the parent’s room and the other one will be a portable and small one. The speaker in the parent’s room will help notifying the parents at nights whereas the portable receiver will help notifying anywhere in the house. It can be carried inside the pocket and the user can take it anywhere inside the house. It is a good option especially for housewife or the babysitters.
· Two different alarm types: The system will sound two different alarms, each for different cases. The first type will be sounded when the child has fever. The second alarm type will only sound when the child is having FC, therefore it is a signal for taking immediate action. FC case will be determined by the system by comparing the increasing rate in the fever values. If a high rate is observed, then the system will sound the second type of alarm.
· Easy-Setup:  All that the user has to do is clothing the child with the belt, placing the infrared thermometer onto the pocket on the belt, and then press the on/off switch button. Then the user can leave the rest to the system.
· Settings for user: The user can set the measuring period of the infrared thermometer. It has a range from one minute to fifteen minutes. The measuring period affects the battery life, but measuring frequently is advised although it decreases it. The user will also be able to set the critical temperature value at which the system will start sounding an alarm. The critical temperature value and the measuring period should be determined with the advice of a pediatrician.

· Connecting the product to computer: Since the measured fever values are saved by the system, it has to have a connection to a computer, so that the user can see the saved values whenever he/she wants. Therefore, the system has a USB connection to the computer.

· LCD Screen: There will be two LCD screens; one will be next to the child, attached on the measurement part and the other one will be at the parent’s room, so that the parents can see the fever value instantly.

· Emergency option: If the fever reaches a value that could cause serious harm on child, the system will automatically call the ambulance. This option will take place when the measured value is extremely high; which means parents cannot do anything about it. Pediatrician advice is necessary again for that value, since it can be entered by the user. It is not designed yet, but it is planned to be added to the system.
· Using for adults: The system can be used at adults too. The person will understand that he/she has fever and can see the values.

· Hypothermia case: The product can be used in hospitals, especially in the intensive care unit, where the patients can have hypothermia (unexpected very fast drop in the body temperature). The authorized person can see if there is a risk of hypothermia from the LCD. When the product is to be used in the hospitals, this will be another version of the product, which will be different from the “home version”. The version that will be used in the hospitals will have three different alarm sounds. The third one is for the case of hypothermia.
Interfaces of the product

· It has a USB port and a USB cable for connecting to computer.

· The system will have 5 buttons on it. There will be one button for switching the system on/off. For navigation of the menu, there will be two arrows (up and down) and also an “OK” button. Using those buttons, the measuring frequency and the critical fever value can be assigned to the system. The other button is for instant measurement. When it is pressed, the temperature is just measured, not recorded and transmitted. With this button, the system can also be used as a classical infrared thermometer. Unless it is pressed, the system will measure, record and transmit the values as default. When the system is on, it will automatically start measuring, recording and transmitting.

· There are 3 LEDs in the system. The first one is to show that the system is on. There will be a green light if the system is on and when it is switched off, the light will be turned off either. The second LED will notify the user if the remaining battery life is critically low. If there is red light on the system, it means the battery needs to be changed. This situation will also be shown on the LCD. The third LED will be used for letting the user know that the system has started measuring the fever and started transmitting the data to the receiver. It will be shown with a blue light.

· The measurement part of the system will be connected to the child with a tiny cable. The measurement part will be stick to the child using silk plaster (will be provided in a necessary amount to the user with the product itself). This cable goes to the hardware part.

· The software part of the system works with the following structure. When the system is switched on, the main screen welcomes the user. When “OK” button is pressed, the settings menu appears on the screen. Using the up & down arrows the user can reach the desired part. This menu includes the measurement frequency and critical fever values. With the help of a pediatrician, producers will assign the default values. The user can select the measurement frequency between 1 to 15 minutes using the arrows and after “OK” button is pressed, the settings are done. The user can assign the critical fever value either. After selecting this part of the menu, the user can assign the critical value at which the system starts sounding the alarm. This value is selected again with the help of arrows and finally pressing the “OK” button. The values will be listed in the form of decimal numbers. (i.e. 38.1, 38.2, 38.3…)

3. BRIEF DESCRIPTION OF THE DESIGN

The fever control system will have the following items:

*Plastic Box Coverage
*User buttons, Analog switches/multiplexers, circuit and voltage level translation units, resistances, and capacitors)
*Cables and Jumper
*433 Mhz Transceiver

*PIC 18F4520

*Portable Receiver

*Speaker

*ADC and Digital to Analog Converters

LCD

*Infrared Thermometer

*LCD

*Lithium 3V CR2032 battery

	


· PIC Parameters (16F877):
-Operating speed: DC - 20 MHz clock input DC - 200 ns instruction cycle

-Up to 8K x 14 words of FLASH Program Memory,

-Up to 368 x 8 bytes of Data Memory (RAM)

-Up to 256 x 8 bytes of EEPROM Data Memory

-Direct, indirect and relative addressing modes

-Power saving SLEEP mode

-Single 5V In-Circuit Serial Programming capability

-Wide operating voltage range: 2.0V to 5.5V

-High Sink/Source Current: 25 mA

-Low-power consumption:

-  < 0.6 mA typical @ 3V, 4 MHz

-  20 μA typical @ 3V, 32 kHz

-  < 1 μA typical standby current

· RFID Parameters(433 MHz Module):

Frequency:     





433.92 MHz

Modulation: 






FSK

Frequency deviation:  




±15 kHz

Max. RF output power @ 400W, 3V: 


10 dBm

Sensitivity @ 400W, BR=20 kbit/s, BER<10-3:  
-105 dBm

Maximum bit rate: 





20 kbit/s

Supply voltage: 





2.7 – 5.25 V

Receive supply current: 




250* mA

Transmit supply current @ -10 dBm output power: 
8 mA

Standby supply current: 




8 mA

Physical Characteristics

· The sensor part will be about 10 grams, which will be attached to the body and must not disturb the child.

· The main part, which will include the RFID, and PIC part will be about 200 grams. That will be attached to child’s bed.

· The sensor part will be 30mm x 50 mm and the main part will be in a box which is 100mm x 200 mm.

· There will be a cover for the sensor. This cover is important because it will touch to child’s body so it should not be disturbing. The cover will be made of silicon. The protective box of the main part will be hard plastic, to protect the system from any damage.   

4. SUMMARY OF BUSINESS PLAN

4.1 Organization and Management


Tech-Care is an innovative design and productions company that is founded in September 2009. The aim of the foundation is to create innovative products for the health sector that would save lives. The current product that is being worked on is named as Fever Follow-Up System, which alerts the individuals in the case of abnormal body temperature changes. The main ambition of the company is to reduce the deaths caused by the febrile convulsion disease with the help of this product.


 4.2 Organization Chart
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4.3 Employees and Duties


Fehmi Berkay Aksoy,


CEO (Chief Executive Officer): He sets the strategy and vision. He builds the teams and checks the coordination between the departments. He sets budgets within the firm, funds projects, which support the strategy, and ramps down projects, which lose money or don’t support the strategy. 


Mustafa Emrah Ocak,


CMO (Chief Marketing Officer): He is responsible from the product development, quality and sales management. He searches the market, try to find answers to the questions such as: Which markets will the company enter? Against which competitors? With what product lines? How will the company differentiate itself?  He tracks the market to see developments and needs and tries to find out solutions. He contributes to the product development process directly and prepares the QFD for the product. 


Suat Hakan Bektimur,


CFO (Chief Financial Officer): He is responsible from the financial issues. In this direction he does the financial planning, cost and revenue reckoning and accounting. He is also responsible from risk management and fund foreseeing. He also contributes in the market research. He directly reports to the CEO.


Ahmet Arda Peker,


COO (Chief Operations Officer):

The core duty of the COO is related to strategic, tactical and operational tasks in the short term. He is responsible for the development, external relations, legal acts, and improvement of the systems that create value of the company. He also provides a functioning link between daily operations of the members and longer-term strategies. 

Inci Tanrıbilir,


Research&Development and Information Technologies Manager:


Her main responsibility is to manage and improve computer based information technologies, which are especially the software applications. She researches for the new technologies and informs the company CEO about these new developments and the possible applications. She contributes to the development and production stage directly with the other officers. She creates computer networks and prepares information databases as well as the web site. 

4.4 Market Analysis

4.4.1 Target Groups


There are two main customer target groups for Tech-Care. The first segment is the parents who have children between ages 0-5.  As indicated in the market analysis Febrile Convulsion is more common in the age group 0-5 so the parents of these children will be the first target group. 


The second target group is the hospitals. We expect hospitals to use Fever Follow-up System's detecting Hypothermia function instead of Febrile Convulsion function. Unlike Febrile Convulsion in Hypothermia body temperature falls below the normal level rapidly and most of the cases it would lead to death. Hypothermia is mostly seen when a person is exposed to very cold weather such as homeless people or mountain climbers. Fever Follow-up System will not be useful in these occasions but another place we witness Hypothermia is in the Intensive Care Units (ICU) in hospitals. Fever Follow-up System would here measure the body temperature of the patients and will alert the doctors if there is a risk of Hypothermia. With the help of Fever Follow-up System the workload of nurses and doctors would be diminished because they will not need to measure the temperatures manually rather the Fever Follow-up System will update them when a change occurs. This would lead to a higher quality of service to all patients in the hospital. There are roughly 5000 ICU beds currently but this number is expected to rise as the Ministry of Health is concerned that this number is not enough for Turkey and increasing the amount is a priority for the Ministry.


4.4.2 The Competitors


Remote temperature and fever measurement system is a new sector in the market, except thermal imaging systems there are no examples of such fever measurement systems. Especially after the launch of thermal imaging systems, the sector started developing and several varieties of products that are used for the purpose of fever measurement penetrated the market. However, there isn’t an exact product that targets the customer portfolio that we target and products that are produced are using thermal imaging instead of infrared technology. For instance, RAX-IR Thermal Camera and FevIR Scan Skin Temperature Measurement System are the examples of thermal imaging; they are used in airports nowadays in order to diagnose swine influenza. However, they are not used for the purpose of diagnosing Febrile Convulsion and they are far too expensive systems, which a family with regular economical conditions would afford to buy. They also don’t have alarm systems that would alert the parents for instance in the case of a febrile convulsion. Moreover, because thermal imaging systems are very expensive and not popular, they are sold via Internet.  Therefore, with fever follow-up system Tech-Care aims to cease lack of supply.

4.5 Financial Summary

 
4.5.1 Sales Forecast

Tech-Care fore casted different sales number for both versions.

 FCS v0.1

As also stated before currently the number of children who are aged between 0-5 are 6.257.000 children and estimated number of cases are 312.850.  However; this amount of sales is not expected which would be overly optimistic. First of all Fever Control System can be perceived as a luxury good by some sectors of society. Therefore; the target group for Tech-Care is families with middle and high-income levels. Under normal economic circumstances the expected number of units sold is between 3500 and 5000 at the first year. After customer awareness is established the sales are expected to rise rapidly.

 FCS v0.2 

Based on the negotiations that have been made so far with the hospitals scattered all around Turkey it is realized that there is a strong demand for the product, which leads to high expectations about the number of sales. There are currently 5000 ICU beds at Turkey and under normal economic circumstances the sales forecast for the first year is around 2000 units. The sales numbers are expected to rise after first year because we are aware of the Health-Ministries efforts to increase the number of ICU beds at Turkey.   

Break-even Analysis

We had done break-even analysis separately for two different versions of Fever Control System. FCS v0.1 is the home version and FCS v0.2 is the hospital version.

Break-even point is the point where the total costs are equal to total revenues. The production can start for Tech-Care after 194400 TL of investment is made (detailed information is provided at the capital spending section below) and the variable cost of a unit is 150 TL.

FCS v0.1;

Selling Price:  210 TL

Variable Cost: 150 TL

Fixed Cost: 194400 TL

Marginal Contribution: 60 TL
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Contribution margin per unit = (Revenue per unit) – (variable cost per unit) 





= 210 – 150 = 60

Break-even point 
= (Fixed Cost) / (Contribution margin per unit) 




= 194400 / 60 = 3240 

The break even-point is 3240 units for FCS v0.1.

The break even-point is 3240 units for FCS v0.1. This number indicates that in order to cover operating costs Tech-Care should sell at least 3240 units, if more than 3240 units of FCS v0.1 is sold the amount will turn directly into operating profits.

FCS v0.2

Selling Price:  300 TL

Variable Cost: 180 TL

Fixed Cost: 194400 TL

Marginal Contribution: 120 TL
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Contribution margin per unit = (Revenue per unit) – (variable cost per unit) 





= 300 – 180 = 120

Break-even point 
= (Fixed Cost) / (Contribution margin per unit) 




= 194400 /120 = 1620 

The break-even point is 1620 units for v0.2.

The break-even point is 1620 units for v0.2. This number indicates that in order to cover operating costs Tech-Care should sell at least 1620 units, if more than 1620 units of FCS v0.2 is sold the amount will turn directly into operating profits.

After analyzing these numbers board members have every reason to be hopeful about the success of Tech-Care. Because sales forecast and break-even analysis suggest that if the expectations are realized the company will cover up operating costs within less than a year and start to add to the value of the company which is a great accomplishment for a start-up company.

INCOME STATEMENT AND BALANCE SHEET FOR THE 1ST YEAR

INCOME STATEMENT PROJECTIONS OF TECH-CARE

	
	December 2010
	

	
	
	

	
	
	

	SALES( #of units)
	
	

	FCS v0.1
	
	3500

	FCS v0.2
	
	1700

	
	
	

	Revenues
	
	

	FCS v0.1
	
	735.000 TRL

	FCS v0.2
	
	510.000 TRL

	
	
	

	Total Revenues
	
	1.245.000 TRL

	
	
	

	COGS
	
	

	FCS v0.1
	525.000 TRL
	

	FCS v0.2
	306.000 TRL
	

	
	
	

	Total Cost of Goods Sold
	
	831.000 TRL

	
	
	

	Gross Margin
	
	414.000 TRL

	
	
	

	Operating Expenses
	
	

	Wage Expense
	159.420 TRL
	

	Rent Expense
	72.000 TRL
	

	Utilities
	3.000 TRL
	

	Marketing Expenses
	27.000 TRL
	

	Depreciation Expenses
	10.000 TRL
	

	
	
	

	Total Operating Expenses
	
	271.420 TRL

	
	
	

	Total Operating Profit
	
	142.580 TRL

	
	
	

	Non-Operating Expenses
	
	

	Administrative Expenses
	
	

	Rent Expense
	42.000 TRL
	

	Wage Expense
	8.000 TRL
	

	Depreciation Expenses
	8.000 TRL
	

	R&D Department Expenses
	
	

	Wage Expense
	24.000 TRL
	

	R&D Expenses
	16.000 TRL
	

	
	
	

	Total Non-Operating Expenses
	
	98.000 TRL

	
	
	

	EBIT
	
	44.580 TRL

	
	
	

	Interest Expense
	
	10.678 TRL

	Taxes 
	
	7.179 TRL

	
	
	

	NET INCOME
	
	26.723 TRL


TECH-CARE BALANCE SHEET

	
	December 2009
	

	
	
	

	ASSETS
	
	

	Current Assets:
	
	

	Cash
	
	32.000 TRL

	Prepaid Rent
	
	72.000 TRL

	Total Current Assets:
	
	104.000 TRL

	
	
	

	Fixed Assets:
	
	

	Vehicles
	
	14.400 TRL

	Office Fittings
	
	16.000 TRL

	Machinery & Equipment
	
	50.000 TRL

	Total Fixed Assets:
	
	80.400 TRL

	
	
	

	Total Assets:
	
	184.400 TRL

	
	
	

	Liabilities & Owner's Equity
	
	

	
	
	

	Current Liabilities:
	
	

	Accounts Payable
	
	30.000 TRL

	Total Current Liabilities:
	
	30.000 TRL

	
	
	

	Long-Term Liabilities:
	
	

	Bank Loan
	
	100.000 TRL

	Total Long-Term Liabilities:
	
	100.000 TRL

	
	
	

	Total Liabilities:
	
	130.000 TRL

	
	
	

	Owner's Equity:
	
	

	Capital
	
	54.000 TRL

	Total Owner's Equity
	
	54.000 TRL

	
	
	

	Total Liabilities & Owner's Equity:
	
	184.000 TRL


4.6 Summary of the risk analysis

4.6.1 SWOT Analysis


 Strengths


Tech-Care operates at the Health Sector and especially focuses on the health of children and the product we offer is unique in the market. Because of this uniqueness of the product and seriousness of the sector we are operating in, it is obvious that we will get a positive reaction from the customers. Another strength of Tech-Care is that we are working with pediatricians in the development phase of the product and with their expert point of view our product will satisfy all the needs of the customers. Moreover; we have already established a customer base after negotiations with some hospitals.


Weaknesses


The most obvious weaknesses that could hinder the progress of Tech-Care is that all 5 managers graduated recently from the Bilkent University and their lack of experience could be a drawback. Also as Tech-Care is a start-up company we lack the financial structure and the labor force to capture a high market share after entrance without the help of an investor. In terms of the product, Fever Follow-up System should be worn like a belt and even if it is build with non-allergic materials it can arise a discomfort at the child. 


Opportunities

  
Fever Follow-up System is a unique product in the market and with successful marketing and sales strategies it would be easy to capture a high market share and establish a strong brand power. Also the product can easily be enhanced with new functions enabling it to compete at other facets of health sector.

Threats  


Biggest threat against our product is that after introducing to market if the product cannot establish a customer base, bigger firms can enter the firm and because of better financial structure they can crowd-out Tech-Care.

5. SUMMARY OF DEVELOPMENT PLAN


Our company’s schedule is given in the Appendix A. 
6. PROFESSIONAL AND ETHICAL ISSUES

Tech-Care respects the intellectual property of others and we ask our users to do the same.


6.1 Intellectual Property infringement policy



a. We have searched the Internet for similar products like ours and tried to be aware of the existence of a commonly used code of ethics in the information technology field and be familiar with its content. Our codes will be mostly original or cite from external sources while adhering to their license. 


b. We have searched the market and Internet for similar products and understand the basics of copyright and property law as they apply to electronic materials. The products we have found in the market were analyzed in terms of hardware by our team of engineers and our product was shaped and differentiated from the existing products in order not to violate the Intellectual Property infringement policy. 

7. THE DEVELOPMENTAL STAGE OF THE PROJECT

Our system works as shown at the below graph. First the infrared thermometer, measures fever, then sends the value to the ADC (analog to digital converter). The digital values come to microcontroller and the microcontroller compares the measured fever value with the critical value. If the measured one is higher then the critical one, by using RF Transmitter (433 MHz) and RF Receiver second microcontroller gets the alarm and measured fever signals. Finally speakers sound the alarm and user can see the measured fever value from the LCD screen. 
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8. PROBLEMS ENCOUNTERED

· The first problem that we encountered was the questions that are related with the effect of infrared technology on children. To solve this problem, we talked to the pediatricians and hospitals and we came up with a positive answer. The infrared technology does not have any bad effects on children. This technology is already in use by the pediatricians nowadays as a part of basic infrared thermometers. 

· Another problem that we faced with is the question “What if the baby turns aside when the system is on the child?” We came up with a solution to this problem that prevents any damage on the product if the baby turns aside. The pocket on the unallergic belt will cover the system from any physical contact from outside.( like a cell phone cover) Also, with key-locking system helps keeping the settings unchanged.

· We also had some problem with the belt issue. Finally we decided to choose a unallergic material in order not to bother the child.

· The problems that were encountered in marketing were solved by making interviews with the pediatricians, pharmacies and hospitals. Those interviews also helped us collecting the financial data. The survey we did amongst the parents also helped us for our sales plans.

9. CONCLUSIONS

This report summarizes the business plan and developmental plan. All of the analyses and research about our product and business plan are done in order to reach conclusions about our future in the market. The analyses depend on realistic scenarios.


 Fever follow-up system offers a unique chance to parents and people who are taking care of patients to check the temperature status of patients remotely and be alerted in case of abnormal temperature change. Its unique design and distinctive service mechanism leads to a profitable market place in the market. As a result, it is expected to reach the break-even point before the first year of the product’s availability in the market is reached. 


As founders of Tech-Care we believe in our product and company and target to have a reliable reputation in the market. Our team members have remarkable experience in their fields, which would help us secure our competitive advantage in the market. 


As Tech-Care, we are aware of the threats and opportunities that we may face in the market. Potential risks are considered by the company and alternative plans are developed.  We have also observed our product’s weak and strong points in order to eliminate problems in the long run. 

10. APPENDIX

Appendix A:
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Figure: Development Plan
Appendix B:

Information About Febrile Convulsion

Febrile Convulsion (FC) is one of the most serious medical situations in those days. It is a situation that starts with any kind of sickness with fever and occurs with the very fast increasing in body temperature values. It does not have any specific symptom, that’s why it cannot be foreseen by the doctors. During the FC situation, the fever starts to increase at a very high rate in a very short time interval such as 30 minutes. Since it is a sudden situation and it cannot be foreseen, the only cure for that situation is taking very close care of the patient instantly. FC can cause extremely important health problems on the victim; such as remaining paralyzed for the rest of life, powerful spasms, lack of consciousness for a long time and sometimes even death as an extreme condition. It is one of the most important health problems that the doctors and patients are trying to deal with.

FC is mostly seen at the children between the ages of 0 to 6 years-old. It is an occurring probability of 3% for that age group, which is a quite high ratio for a situation that serious. For a child inside that age group, the probability of experiencing FC for the second time is 30%, meaning that one child amongst every three child who experienced FC once, will have the situation for the second time. These statistical values are quite high and threatening for that age group. While dealing with FC, parents have to take the main responsibility since it requires instant caring. 
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