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*This document is an abridged version of the complete business plan for Salud del Sol, Inc. from the 2008 Business Plan
Competition at the University of Dayton. For the Global Giving Competition, we are directing funds received to furthering
the research of the solar autoclave through prototyping and testing in Nicaragua during the summer 2009 (see pg. 8,
section 3.4 Prototyping and Testing). We are happy to provide more information about our business operations, please

send any questions to team@sal uddelsol.org



1. Executive Summary

To many people of the world, electricity is scaaoel expensive. The head nurse in the rural cimBabana
Grande, Nicaragua does not have on-site accessaial instrument sterilizer (autoclave). Sheetuired to
transport contaminated instruments to the neatigyo€iOcotal, complete time-consuming paperworlkpdoff
the instruments, and then pick them up at anotime. fThe transportation of the instruments involadsis ride
and a long walk from the bus to the hospital in @cd he cost of the bus ride and the cost tolsterihe
instruments are not covered by the current megigstem. The time spent by the nurse to deliverpacidup
the equipment is time that could have been usetketet the needs of patients. Even if the clinic &agkss to an
electric sterilizer, they would not be able to paythe cost of the electricity to run the steelizAt times,
sterilization simply cannot happen. One fatal resuheonatal deaths, which stem from poor hygaumng
delivery and the first critical hours after birdgcounting for a large proportion of child deathsléveloping
countries, including Nicaragua. To address theseme circumstances, Salud del Sol, Inc. is rebegaga
solar autoclave, an appropriate medical instruratatlizer powered by solar power to enhance thigyabf

1,000 rural clinics to provide better health car&ltcaragua's 5,487,000 residents.

Salud del Sol, Inc., meaning “health from the susdn appropriate technology assistance compédgyfilst
venture of Salud del Sol, Inc. involves the collative research, development, testing, and impléatien of a
solar autoclave for the rural areas of Nicaragadudsdel Sol, Inc. conducts the research and dpusdat of
the product, acts as custodian for intellectuapprty, secures funding through donations and graetforms
market analysis and development, and provides ailidce/assistance for long-term sustainabilitye Tdcal
community of Sabana Grande, Madriz, Nicaragua angh&Fenix, a renewable energy program at the
National Engineering University in Managua, Nicaragis providing product requirements and markatyems
for the autoclave. The University of Dayton's SdhafdEngineering Design and Manufacturing Clinic is
conducting further design and testing. Las Muj&ekares (The Solar Women), a nonprofit women's giou
the rural area of Totogalpa, Nicaragua, will proeltite autoclave for small clinics throughout Nicpra and
eventually surrounding countries. Salud del Sdal, Will raise the funds needed through individaakporate,

and nongovernmental organization donations.



As advisors to Las Mujeres Solares, Salud dellSol,manages a website to promote the researtttedolar
autoclave, share the stories of Las Mujeres Sqlarekin the future will receive donations to dizite solar
autoclaves to rural clinics. Las Mujeres Solardsaminstruct the solar autoclaves as they are edjeand
production will be overseen by the current direstoir Grupo Fenix and Las Mujeres Solares, as vgdbya
Salud del Sol, Inc.

The initial goal of the founders is to provide fumgithrough sustainable philanthropy sources oifviddal
donors, corporations, and non-governmental orgéoiza As the solar autoclave joint venture of Mageres
Solares expands to the private market, Salud delr&o will support self-sustainability of the solautoclave
joint venture through efficient production and sal€his plan is written specifically for Nicaragwéh an
ultimate objective to reproduce the business inteufdl locations, scalable as expansion becomssiple

once the solar autoclave business of Las Mujerela& becomes self-sufficient.

1.2 Vision

To save lives and empower underserved communities.

1.3. Mission
Provide communities in Nicaragua with the opportiyito improve their own healthcare systems while

supporting sustainable development that createsf@lmembers of these communities.

1.4. Objectives
The objectives of Salud del Sol, Inc. during thstfyear of the Solar Autoclave business are:
1. To adapt Las Mujeres Solares's Solar Centahtomanufacture of solar autoclaves;
. To create, increase, and maintain a donor hlatiferent levels of sponsorship;
. To develop an outreach program for Salud deligol;
. To develop and implement a marketing strategyhfe solar autoclave;
. To complete the product design and verify fuoraiity through prototyping and clinical testing;
. To release the product; and
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. To build the organizational capacities of SaletiSol, Inc.



1.5. Keysto Success

1.5.1 Product Design

Salud del Sol, Inc. is developing a solution to@al problem with the solar autoclave. Existingoaldve
designs are costly, difficult to produce, and affecdlit to operate. The solar autoclave designgdhlud del
Sol, Inc. emphasizes low cost, local productiorn ease of usability. The product design is simpleroduce,
encouraging the knowledge transfer to similar emnnents. Also, the solar autoclave is simple taatpe

because the amount of user interaction with thdigér is minimal.

1.5.2 Salud del Sol, Inc. Website

Currently, the Salud del Sol, Inc. website pubbsizhe research of the solar autoclave and stofriess
Mujeres Solares. When the solar autoclave desigearied, an option will be made available on Website to
donate directly to the production of solar autoe&avlhe website will allow donors to see who they a
donating to, and how their contributions are beiegd. After donating $10,000 worth of solar auteeta
donors will be able to advertise on the donor weleind officially be part of the sustainable depatent

ventures of Salud del Sol, Inc. The website wilizg¢ PayPal TM to simplify the donation process.

1.5.3 Subsidized by Solar Box Cooker Sales

Las Mujeres Solares produce and sell solar boxexsokithin Nicaragua. The product design for tHarso
autoclave is based off of the design of the sadardboker, decreasing the production training nédédelLas
Mujeres Solares. Because the solar box cookerbeanld in the private market, their sale will gdize the
cost of solar autoclaves to be donated to pubfig linics. Eventually, the private market purcbasyill

completely subsidize the solar autoclaves, creatiagstainable business for Las Mujeres Solares.

2. Organization Summary

Salud del Sol, Inc. handles many of the logisticthe solar autoclave joint venture. Salud del 8ual, provides
technical assistance for economic development,wtisdhe research and development of the prodcistaa
custodian for intellectual property, secures fugdimough donations and grants, performs markdysisaand
development, and provides other advice/assistarderig-term sustainability. As shown below in Figd,
Salud del Sol, Inc. has plans to implement andsaeemultiple joint ventures, which are conductedblogl

community groups, with assistance from a supporntimigprofit organization in-region.
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Figure 1. Organization chart.

In the solar autoclave joint venture, productiofi @ run by Las Mujeres Solares (The Solar WomkEas.
Mujeres Solares is a community group in Sabanad&;aam community in the city of Totogalpa, Madriz,
Nicaragua, shown below in Figure 2. It is an &féi of Grupo Fenix, a program of the UNI (National
Engineering University), which has been promotiegawable energy in rural Nicaragua for almost &sry.
Grupo Fenix and the UNI are based out of Managuaarigua's capital city. They work with many
communities throughout Nicaragua, including Las &deg Solares.

Las Mujeres Solares provides encouragement andsupgdts members, which provides strength to the
community as a whole. Among other projects, the eesigroup is a strong supporter of solar cookihast
of the women own and use a solar cooker to codk fited, and they promote the use of solar cookers
throughout Nicaragua. This is accomplished thrasigiple conversations with other communities, ad asl

through attendance at countrywide renewable ermngyscience fairs.



Las Mujeres Solares have completed their largegéqirto-date with the production of the community
building, the “Solar Center” in December 2007. Hadar Center is a solar cooker and autoclave agctgin
workshop completely run on solar photovoltaic egefighe project will eventually include other buidss, such

as an adobe pump house, and agricultural projects.
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T

Figure 2. Map of Nicaragua

2.1. Legal Entity

Salud del Sol, Inc. will provide the technical distal assistance to Las Mujeres Solares to prothee
autoclaves locally, using locally available matistidhey will distribute them to rural clinics thughout
Nicaragua, courtesy of donor organizations. Theé twopurchase an autoclave will be nominal dudéo t
minimal production cost and by ensuring that thedgistay within the company, rather than goingito a
investor. Salud del Sol, Inc. is pending 501(c)é&Xrexempt status which will enhance opportunifigaising

funds via grants and charitable contributions

The solar autoclave design will be protected byea@ve Commons License. This license allows treggmeto
be used for not-for-profit use, while preventing us the design for commercial purposes. Specific8alud
del Sol, Inc. will be applying the Attribution Nd@emmercial Share Alike (by-nc-sa) Creative Commons
License to its products. This license allows theiglieto be shared with others, and it allows otheitsuild
upon and improve the design if they attach the s@reative Commons license to their result and give
recognition to Salud del Sol, Inc. It also preveanty and all designs, the original design and dikg designs,
from being used for commercial purposes. It is gatxed internationally and enforced in court. Tiyjze of
protection aligns with the mission of Salud del,$ot. A patent would not contribute to the missafrsaving
lives. This "some rights restricted" form of prdten is suitable to all parties involved in theachutoclave

joint venture.



3. The Solar Autoclave Summary
3.1 TheProblem

Clinics in Nicaragua are not able to sterilize stabinstruments easily because they have no agtr
Workers must travel to the large hospital centersties in order to sterilize their instrumentdiigh requires
transportation and money, both of which the clinézk. The solar autoclave solves the problem Biziug the
solar power of radiation from the sun, allowing thegical utensils to be sterilized relatively duyc easily,

and on an as-needed basis.
3.2 Product Design

The design of the Autoclave will use the solar bogker, which is very common throughout Nicaraguday.
Local community members, including Las Mujeres 8sacurrently manufacture the cookers and use them
cook food, roast beans, and boil water. The auteckll utilize the reflective panels of the cooKepte that

there are no solar photovoltaic panels) to reasirelk temperatures for sterilization of the instemts.

The design is a pressure vessel design that msistisa temperature of 121 deg C at 15psi for Ttutas in
order for the instruments to be sterile. It is madmg locally available materials, and is simpid @expensive
enough such that the solar autoclave can be catetiby the women of Las Mujeres Solares. Theunstnts
lie inside a metallic cylinder, which is sealedwiitvo “end caps” on either end of the cylinder. Enel caps
are connected together with four threaded rodsjifay a tight seal against the cylinder when tighten
Sterilization will be confirmed using a proprietasterilization indicator that will be shipped wilery solar

autoclave.
3.3 Challenges

Creating a product for use in a developing courgguires us to include local community membersien t
research and design to ensure that we are creapngduct that is culturally acceptable. Fortunateblar cobx
cookers are common through out Central America,maost of the developing world, so community members
are familiar with the basic technology of the s@atoclave. It is imperative for the product desifthe solar

autoclave to be culturally appropriate for the lagsers.

Another challenge is the availability of materidlas Mujeres Solares can purchase materials fromaiyiza,
as well as import materials from out-of-countryeTdevice was designed to minimize the use of tbpsens,

as importing is costly.



The third obstacle of the solar autoclave is idgimy an alternative source of power when themeasun to
provide thermal energy. In Central America, theyaseason lasts approximately 6 months out of dae, out
the downpours themselves only last a portion ofidng leaving the rest of the day sunny. It takdglb
minutes to sterilize surgical instruments in thiasautoclave (half an hour is reserved for warntione to
ensure that the temperature is steady). Thus, smagon is a challenge, but the short time pereded for

sterilization bypasses this concern.
3.4 Prototyping and Testing

During the summer of 2009, the solar autoclavegbype will be tested and pilot studies will be ran
Nicaragua by a field team of three engineeringesttgland a business student from the Universifyagton
and local community members from Nicaragua. Dardasel, Salud del Sol, Inc. Director of Product
Research, will lead the research in Nicaragua. iAgrtdsting results from the field, the next ste be
clinical testing with a local doctor to prove thiag instruments have in fact been sterilized. ¢tcesgsful, the
field team will then initiate production, beginnimgth training the women of the community how tostruct
solar autoclaves. If the testing is not succesttiel field team will pool resources to attemptdbiave a
working system by altering the design as needed.HFHOS field team also plans to provide otherisess
throughout the summer of 2009, such as continuimgpuiter and internet courses for the locals of Baba
Grande, instructing the schools on how to use DAGRsystems for testing, and assisting in various

community projects.
3.5Proprietary/COTS

The solar box cooker itself is proprietary; it @nstructed by Grupo Fenix and its cooperating comityu
groups (including Las Mujeres Solares) in Nicaragdany of the solar autoclave parts, however, are
Commercial-Off-The-Shelf (COTS). This allows protan to become quicker, easier to produce, ancetsi
imitate (all key success factors of the designyoAthe COTS characteristic of the autoclave allibwsbe
easily adjusted for use in different solar box caskBecause the box cooker is proprietary, theydes the
solar cookers usually varies from region-to-regimu, the solar autoclave parts should become velsti

standard.



4. Market Analysis Summary

The market segmentation for the solar autoclavesatat box cooker sales requires two approachesddhor
market and the private market. The market segmentdr donation seeking will include small, mediuamd
large donors to fund the distribution of solar @ldages to the rural clinics of Nicaragua. While thain
objective of Salud del Sol, Inc. is to fulfill tm=ed of medical instrument sterilization in rurdahics, there is
an opportunity for growth in private sales. Themegtation of the private sector will include indiuals,
government, and private hospitals with a budgetahaws for the purchase of the autoclave or arsobx
cooker.

5. Strategy and I mplementation Summary

The solar autoclave joint venture will focus on gneduction and distribution of solar autoclavethi rural
clinics of Nicaragua, courtesy of individual donamengovernmental organizations, and corporatespsn
These will be subsidized by sales in the privateketaThe private market includes individuals whantva
solar cooker to cook food or sterilize water, logaternments who want to improve local health amth c
deforestation, and private health care providers want a solar autoclave for backup or emergertoptsons.
Eventually, these private sales will completelysdize the solar autoclaves donated to the pudticialized
health clinics, making the business self-sufficient

6.Marketing Strategy

Salud del Sol, Inc. will reach its potential marik@bugh several methods. One is the website, giravhich
donor organizations can purchase solar autoclawetsl@anate them to rural clinics throughout Nicaegthis
will be updated on a bi-daily basis, and SaludSi#| Inc. will continuously work to increase traftio the site
by linking with others and increasing press. Otliays to reach the donor market include presentiagblar
autoclaves at national and international symposianasgiving guest presentations at universitiesahdr
cultural gatherings. Yet another way to reach tlagket is through advertisement in periodicals amtisg

mailings to donor organizations.

The strategy for private market sales varies deijpgnuh the segment. For individuals and local gorents,
the best advertisement is word of mouth. Alreadyyparity of solar cookers has grown. In-countrigsce
and technology fairs also provide advertising oppaties to these segments. To increase solar lautosales
to private health care facilities, in-country trb@ad presentations, by Salud del Sol members graéb

Mujeres Solares, are necessary.



7.Management Summary

The Directors of Salud del Sol, Inc.
Lori Hanna, Executive Director
Daniel Hensel, Director of Product Research
Anna Young, Director of Development

Lauren Dokes, Director of Finance

The solar autoclave joint venture will be locallpmaged by Grupo Fenix and Las Mujeres Solares nmesmbe
Susan Kinne, Director of Grupo Fenix and liaison
Mayra Azucena Lopez , President Las Mujeres Selare

Nimia Lépez, Coordinator, Solar Cooker Construcfl@am, Las Mujeres Solares

Salud del Sol, Inc. Board of Trustees

Gloria Crowe, CFE, Internal Audit Manager for BAG&domatic, one of the leading banks in

Nicaragua.

Brad Eldridge, CPA, Accountant for Salud del Sakrently assisting with filing for tax-exempt statu

within the state of Ohio.

David Ganszarto, CEO of Alternate Solutions Homegcaouthwest Ohio's leading provider of home
healthcare services. Mentored Salud del Sol duhie@007-2008 University of Dayton Business Plan

Competition.

Richard Komp, Ph.D, CEO of Skyheat Associatesgngicist within the field of renewable energy.
Inventor of the solar autoclave design and guestiter for Grupo Fenix, partner organization ofusal
del Sol.

Margaret Pinnell, Ph.D, Director of ETHOS progranthe University of Dayton and Assistant
Professor, Department of Mechanical and AerospacgnEering at the University of Dayton. Sponsor

of the Design Clinic research of the solar autoeland has traveled to Nicaragua with students.

James Ryan, J.D., Attorney at Bailey Cavalieri, U@cticing in the areas of commercial lending,
retail law compliance and corporate and securities Lawyer for Salud del Sol, currently assisting

with filing for incorporation and tax-exempt statughin the state of Ohio.

10



Sour ces

Census: Nicaragua

http://www.inec.gob.ni/estadisticas/encuestas/eadibsap02.pdf

Healthcare Statistics, Nicaragua

http://erc.msh.org/quality/example/exampl10.cfm

http://www.country-studies.com/nicaragua/healthlhtm

Map, Nicaragua

http://encarta.msn.com/encnet/features/mapcenterAdpx?name=Nicaragua

UD School of Engineering Design Clinic, Researcti Bevelopment

http://www.builditsolar.com/Projects/OddProjectsdodroject refs.htm http://solarcooking.org/autoelévm

http://www.osti.gov/energycitations/product.bibjgm?osti id=7318364

World Health Organization, Neonatal Statistics

http://www.who.int/making_pregnancy_safer/publioas/neonatal.pdf

http://www.who.int/whosis/database/core/core selacicess.cfim#
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