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Problem or need: Pcdients wwith Severe burns reoqa/re skin 3rafi5. Sargeons USe a
Zoo! called a dermatome that can cutd acoay very Zhin lajers of skin for selt -

Cransplantation. The ex:‘sz‘/ng Cools break often and are very difficult to replace. They

are very expensive. The parts are made out of surgical steel which complicates on-

Side repaif.

Background information (Why do you use this equipment, what is the treatment that is sought,
what does the entire process entail): 7Ae instruments is essential to be able to Zake

Specitic laser of skin and Z‘ran\slﬁ/anz‘ iZ 2o ancther part of the body of a burn patient.

Thn addition, 2hey are al/so wsed Zo excise diseased skin cohich rneeds to be resmoved.

Technical description/specifications: Preumatic pocoer. Kuns on mitrogen gas. Local
doctors have been able to wuse a Cawtield Copmpressor rann/ng ad 1242 cwith s PST.

Lower PST induces resonance and vibration. Perhaps 2his /s why the parts break

of ¥77 A broken one is being taken back o MIT for dissection. Dr. Sheridan suspects
the cams are the weakest link. They are made owut of a compound materials. Part
sargica/ steel, and some other ABS plastic. It does DOES NOT show Sign of wear
and Zear on Che owtdside.

How is the local user community approaching the problem? What type of improvised, or local
solutions are being used? A rurse ade in Yonduras dunked the entire apparatus in ligeid

n/‘z‘roj:en For 30 Second every 30 rinutes. This Seems to stabilize Che parts and Zhey

clam o Mcz,x//e Zhert /ast /onger. 777& lﬁl‘oé/em /s 2hat they also run owt of /foga/d

n/‘Z‘roj:en. A German titanum coated version 1S in wuse and has not broken, but that is

Lis.000! !

Who is the primary contact for this challenge? 2r. Sheridan and Dr. Lopez

Who are the key stakeholders (do you have their contact info? if not, get it...)

Name Role

Leis Medina Loca/ é/.omed/ca/ Zech
Sarai Funez Yonduran niurse aide — /\//Z‘roﬁen dan,é/ng
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What relevant resources are available? Consider materials (not just local materials, if they are imported, then just
note it. Don’t get hung up in price. Cost is best defined as how difficult it is to obtain. Difficulty MAY include price, but may also be
affected by other issues. Also consider resources to obtain relevant training, and frequency of supply. Use the parameter table.

There are mactine Shops on Che outskirds, but mostly Focus on awutomotive pats.

NO precision fabricalion. There is an abundance of precision parts for Zhe printing

industry (smosthy /7/:9/7 Speed Ip/]oZ‘oColp/er5>. We may be able Lo borrow Some /7/:9/7

Speed cams o copmpare the wear and ear. Coppressors are cidely available.

What resources may be needed?  Compressors. Preumaldic. conneclors. Satety vales.

PreciSion machine £ab shops. Cheap :‘;\7/ ection Mo/c//ng.

f)gperz( /]e{p with: lﬁ/a\SZ(/.C caZ‘Z‘/.ng, CompressSion of malerials, AI'OSQ/’eZ(V of IP/QSZ(IACS ‘n

surgery. Can someone a Gillete help wus? Local manutucturing of either the blade or

Zhe cam M{cjzhz‘ be an option. Operator z‘rczining and an autoclave hat cwon

Ccomprorise matleria/ Sirengz‘h 1S also important.

What are the potential benefits of solving this challenge? Loca/ly avai/able sources for

Iparz‘\s picke CHIS device more sustanable. Also, £ the device /s reliably available, more

palients can be Saved.

What are the potential obstacles We are concerned cith long—term guality control.
7776 lﬁo/hf /s o Aave a cf/é[ﬁoédé/e cam thad /s c/nsa,p. IL it /S rewused i cowld Area,é.
Currently, very /itt/e research has éeen n lp/aSZ‘/cS that cut 4 ND can ée awtoc/aved.

More information on sterilizat/on options 15 necessary. I£ the device has a different

fee/ gz‘x/en 2Ahdt e may have o lower the PSZI, then \Sargica/ rez’rafn/ng »7/:9/71‘ be
neCeSSdrz.

What are the risks of undertaking this project? This is fugh risk surgery LA regiires
Ipl‘ec/\sfon. Contarvnation of a recused c//Slpo\SdA/e ,proa/acz‘ could lead 2o infection. &
Can e gez‘ an anz‘/éacz(er/a/ COCZZ‘I‘I)&? 7?7 Can you ’ sSterlize ) il...or does thAal defeat Zhe

pPUrpOSe 7

How can you get the local user community involved in the process? Learn about /ocally

ax/a//aé/e Sterilizal/on olﬁi(l‘ons. 77]&1,/ Aave Some advances cith material lpre—;prOCeS\S/ng
(2Zhe n/Z‘rogan) 2hat cowld be essential 2o anderSZ‘anc//ng Aow o /ehgf/]en Zool/ /ife.

They are Che doctors, and 2hey can continue to Show ws Cheir 5ar5u‘ca/ Z‘ec/mfoqae\s

Zo CO"C/&S{?I’] a better instrusment.
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What photographs and videos should you take? (take them!!)

What additional information should you collect? (collect it!!)

Checklist

Did you see the patient?

Did you see the user go through the process?

Did you inteview people high and low along the solution chain?

Where you able to deflect “preventative” measures that do not address the problem at hand?
(e.g., clean water to avoid cholera instead of a better IV for the patient once he has cholera)
Where you able to deflect big science solutions that are far away from solving the problem at
hand? (e.g., those in the upper right hand of the Global Health Innovation Compass; those that
rely on fancy technology that is years and millions of dollars away being delivered)

O Did they share some anecdotal “war stories” on how they deal with the issue?

O Did you go through the parameters of design to obtain a vantage point from each parameter?
O Did you look at the design strategies so brainstorm some potential solutions?
a
a

O O0O000™

Where you able to share some initial ideas with your user?
Did you sketch out the problem?

D-Lab Health Medical Device Design Attributes

* SAFE * Mobile * Local

e Accurate * Connected Manufacturing

* Robust e Smart * Local Innovation
* Longevity * Plug n’ Play

e Cheap

* Reliable

* Reusable/Disposabl
¢ Redundant

D-Lab Health Medical Device Design Strategies

Hybridization = Two types of technologies mashup up

Vintage Technologies + Smart Design/Tech = New Solutions

Finding an invention in an improvised solution and sprinkling some engineering

Bottom up observation: What are the people telling you? What are the users saying?

Be trendsetting, not trendy

Context shifting

Distributed Systems: Decentralizing solutions by using many nodes that talk to each other
Crowdsourcing: Using many individuals working as a passionate army to arrive at a solution



MIT OpenCourseWare
http://ocw.mit.edu

EC.710 D-Lab: Medical Technologies for the Developing World
Spring 2010

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.



http://ocw.mit.edu
http://ocw.mit.edu/terms



