1I|I-I|Iu
CISCO

VWomen Rock |T

[T i1s a world of possibilities.

Founder of Calla Imaging and
Professor at Duke University




@Pay Less, o)

[}
i

EXpect More? EI ya

5. Support Services;

ollow-Up Care

1

+

2. Primary Care;

General Practitioners

4. Hospital Services; 3. Specialist Care;
Patient Treatment Secondary Input

Nimmi Ramanujam, Ph.D. —
Director, Global Women’s Health Technologies

Robert Carr Professor of Biomedical Engineering

Duke University, Durham, NC


Presenter
Presentation Notes
Good morning. I don’t own any stock in Target, but I do subscribe to their tag line when it comes to changing our health care system. There are many examples of where technology is actually the culprit of rising health care costs. I would like to argue that with technological innovation we can actually swing the pendulum in the opposite direction - closing the health care gap to provide affordable and effective care to more than just the usual suspects. First I would like to set the stage by highlighting three paradoxes.


The First Paradox - Access

http://cantonasylumforinsaneindians.com/history_blog/ http://myhealthspin.com/what-type-of-hospital-
tag/missouri-state-hospital-no-2/ room-do-you-want/


Presenter
Presentation Notes
Hospitals in the United States emerged from institutions, notably almshouses, that provided care and custody for the ailing poor. With improvements in hospital facilities and the advancements in medical practices and technology hospitals started to become the choice for the wealthy.
Today these modern hospitals are often inhospitable to the uninsured and underinsured.


http://cantonasylumforinsaneindians.com/history_blog/wp-content/uploads/2014/05/Full-Mens-Ward-Fergus-Falls-State-Hospital-1900.jpg
http://myhealthspin.com/what-type-of-hospital-room-do-you-want/

The Second Paradox - Cost
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Presenter
Presentation Notes
The price of consumer devices such as TVs and computers have continued to drop over time. But this is not the case in health care. Innovation increases the cost of health care. This is attributed in part to the costs of getting regulatory approval, a generous system of insurance that pays for any treatment that doesn’t obviously harm the patient, regardless of how effective it is. The third is that many of these innovations reside in hospitals and carry the price tag of getting hospital care.



The Third Paradox - Health
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Presenter
Presentation Notes
We are already spending over $9,000 per person per year on healthcare in the United States as compared to less than $4,000 per year per person in European countries with excellent modern healthcare but we are not better but actually slightly worse than our neighbors. We clearly need to change status quo.



Barriers to Health Care
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Disruptive Innovation — A New Model for Health Care?

Plugging new technologies into old business models has
caused health care costs to rise rather than fall

Specialty|care

{ Clinical researdh
| and training

-‘_‘_.Rﬂ"g'"alations
Licensure an___gi-f-éccreditation
Cultural gesistance

Paymiént and reimbursement
~ policies

Innovators Prescription, Clayton Christenssen



[image: ]

image1.jpeg

Plugging new technologies into old business models has
caused health care costs to rise rather than fall

Specialty|

gulations
+ Licensure an

Cultural
ent and reimbursement

policies

ccreditation

Surgical








Disruptive Innovation for
Cervical Cancer Prevention
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Presenter
Presentation Notes
Coming back to our original motivations, our aspirations are to bring cervical cancer screening to every womans doorstep. Not only will the Callascope address visible barriers such as access to care but it will also address invisible barriers that preventing women from getting the care they need.


human papillomavirus (HPV)

Unitaid.org



https://www.google.com/url?sa=i&source=images&cd=&ved=&url=https://unitaid.org/news-blog/five-facts-about-cervical-cancer-and-how-unitaid-is-battling-the-disease/&psig=AOvVaw2zjYOWIR10-u64tHTYoPqb&ust=1571749042670912

The Immortal Life of Henrietta Lacks
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Presentation Notes
My story begins with a remarkable woman you may have heard of, Henrietta Lacks. Henrietta’s cervical cancer cells – which were harvested when she died at the age of 31 -- revolutionized medical research over the last century. 






https://news-prod.wcu.edu/2017/07/immortal-life-henrietta-lacks-chosen-one-book-program/

Henriettas Cervical cancer Cells
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Presentation Notes
During Henrietta’s life, cervical cancer was a death sentence but today the disease is actually considered a cancer success story. Routine screening, diagnosis and treatment of the disease before it becomes cancer has transitioned cervical cancer from a major cause of death to one of the rarest cancers in countries like the United States. 








https://www.biomol.com/henrietta-lacks-immortal-cells.html?id=1417
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Presenter
Presentation Notes
In fact, the incidence of cervical cancer in the US has been reduced by 70% over the last 70 years and this is because of three key innovations. Papanicolau developed a cancer risk test called the Pap smear. Hinselman developed a microscope called the colposcope to visualize abnormal changes that precede cancer. Zur Hausen discovered the link between the HPV virus and cervical cancer which has led to a more sensitive cancer risk test and also a vaccine for adolescents that can prevent cervical cancer altogether. 

https://es.slideshare.net/stereoknife/historia-de-lacolposcopia
https://medicalxpress.com/news/2019-02-high-risk-sexually-transmitted-hpv-virus.html
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A woman dies of cervical cancer every 2 minutes, globally


Presenter
Presentation Notes
Ironically however, women in less affluent communities-- like Harriet who lives in Zambia -- have the same chance of getting cervical cancer in their lifetimes as Henrietta did almost a century ago. And like Henrietta, 50% of women diagnosed with cervical cancer today are less than 35 years of age.

https://www.pciglobal.org/harriets-story-of-hope-in-zambia/
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Why Women Die?
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Presenter
Presentation Notes
To address this pressing challenge, it is simply not enough to do the same thing a bit better but to do things in disruptive ways that make old things obsolete. There are many examples of this in the consumer industry – such as uber-- but very few in the medical device industry. Why not? Because most innovations make hospitals better. If we want to prevent cervical cancer we need to create innovations like UBER did where nurses and midwives in community clinics can do what gynecologists in hospitals normally do. 


Clinical Colpscope
50-150 Ibs
$5,000-$15,000



Presenter
Presentation Notes
The best way of preventing cervical cancer is to find it before it becomes malignant. Remember the colposcope invented by Hinselman,. It works like a telescope to capture magnified images of suspicious areas on the cervix before they ever turn into cancer.  The colposcope requires specialized parts, electricity and an expert to both operate it and interpret the images it captures. What makes the colposcope complex and costly is the large distance, about a foot that needs to be maintained between the viewer and the cervix.

https://familydoctor.org/colposcopy/
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Presentation Notes
How can you apply the UBER model to colposcopy.? Think Spy Pen – a regular pen that has a digital camera and a USB charging port and a slender form factor that makes it perfect for insertion into narrow openings, like through the speculum.

http://www.daretangcam.com/hidden-camera/spy-pen-camera/amazon-top-1-pen-camera-wide-angle-spy-pen-to.html
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Presenter
Presentation Notes
The idea of the Spy Pen is what led to the design of the Pocket colposcope which is now an FDA cleared product. Like the Spy pen, the Pocket colposcope is small enough to fit through the speculum, powered off a cell phone battery through a USB port and fits easily in a coat pocket. In addition, it contains all of the features of a colposcope and is designed to be rugged for use in hot and humid environments like body cavities. 

https://twitter.com/dukegwht/status/831575778127183874
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Presenter
Presentation Notes
Moreover when coupled with artificial intelligence algorithms the Pocket colposcope can serve as a virtual expert to provide immediate diagnosis without the need for a gynecologist. We have shown that our algorithm is actually superior to three expert gynecologists who have a collective experience doing colposcopy of more than 100 years!


Mobile Health Clinic - Peru
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Presentation Notes
The Pocket colposcope is very easy to use and here is a mid wife in a mobile clinic in the outskirts of Lima, Peru testing it on a model of the cervix. With the pocket colposcope and the artificial intelligence algorithms, she has all the tools she needs to bring cervical cancer diagnostics to the women in her community.
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Presentation Notes
The next challenge for us was to bring the concept of self driving cars to the practice of colposcopy. In other words, could we build a pocket colposcope that a woman can use herself? This would not only reduce the resources needed but also give women greater privacy and autonomy over their own health.


http://www.ncsl.org/research/transportation/autonomous-vehicles.aspx

The Speculum


Presenter
Presentation Notes
In order to implement the concept of self-driving cars, we needed to completely rethink the speculum, which is an instrument that gives doctors a line of sight to the cervix. Inserting the speculum requires training and experience especially to position the cervix correctly into view. There have been many efforts to redesign the speculum but all of them have failed. 


The Calla Lily



Presenter
Presentation Notes
The Pocket colposcope presented a unique opportunity to create a speculum free alternative. This time we were inspired by the shape of a Cala Lily. What if you could replace the blades of a speculum with the petals of a Cala Lily, the stem of the Cala Lily with a pocket colposcope and the human eye with a cell phone? 

https://www.amylamb.com/artwork/white-calla-lily/



Presenter
Presentation Notes
That is precisely the idea that underlies the Callascope. Here is a video of a woman doing her own self-exam. She is able to insert, manipulate and view her cervix in a matter of seconds and in the comfort of her home.
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Presenter
Presentation Notes
Today more than 75 women have had pelvic exams with the Callscope and not only can women do this themselves but the Callascope removes the discomfort associated with the conventional speculum exam. 
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Presenter
Presentation Notes
Leveraging the UBER model to bring colposcopy to the hands of midwives, nurses and community health providers can create more access to cervical cancer prevention globally. We have implemented the Pocket colposcope on over 1000 patients in 8 countries.


Duke Social Innovators in Training
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Light Poverty Globally




SDG 7 (Clean Energy)

Social Innovation Program centered on
Sustainable Development Goals (SDGs)
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Presenter
Presentation Notes
The same communities in which cervical cancer is prevalent are not surprisingly the ones most affected by energy poverty. The lack of clean energy and light in particular, affects girls the most. Girls who are often slated to take care of household responsibilities during the day, have kerosene lanterns, if that, to study at night.  We recognize that we are not able to solve the structural problems related to energy poverty in these communities but what if we could give adolescent girls and boys, the basic engineering skills to come up with sustainable solutions to their own problems in the short term and equip them with capabilities to develop sustainable solutions for their communities in the future?


University Trainers, Duke University


Presenter
Presentation Notes
To make this program scalable, we offer a class at Duke that prepares interested Duke students with the skills to implement this curriculum  within the international community that they want to serve. In fact, this year we are extending this program to India. 



DukeENngage aum e s s

About DukeEngage — Student Development Get Involved Blogs & Videos -
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Presentation Notes
Now we are partnering with DukeEngage 

To identify potential community partners, we initially collaborated with faculty and staff leaders from a program called DukeEngage who were already engaged in community work. 

DukeEngage gives undergraduate students at Duke University an opportunity to engage in service learning with communities in the U.S. and abroad through an immersive, 8-week experience. 

Many of the service experiences focus on education/literacy and community development/outreach. 





WISER Secondary School, Muhuru Bay, Kenya
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Presentation Notes
Mikayla and Kendall, two juniors in engineering, then spent the summer in a local school in Muhuru Bay, Kenya to teach girls the skills that they had recently learned but also providing mentorship beyond just basic engineering education for a period of 8 weeks. This is a picture of two them working with students on how to build the basic circuitry of a renewable energy based flash light. After Kendall and Mikayla left, the students self-organized an engineering club to sustain the activities that they learned over the summer.


Shani, WISER Student Club Leader


Presenter
Presentation Notes
This a picture of Shani, the leader of the engineering club at the WISER secondary school, displaying her renewable energy based desk lamp a year later. You might wonder how her study lamp looks so professional when she does not have access to injection molders or 3D printers. After she learned the requisite skills, she adapted that to a discarded desk lamp that was no longer functional. She rewired it to use rechargeable AA batteries that she can charge herself through the use of a mechanical crank. Shani told me that the students in the engineering club have taken on the role as teachers training other girls at the school to learn to build their own renewable energy torches, .
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WISER Team win Regional Compet'ition


Presenter
Presentation Notes
The engineering Club is still very active almost 9 months after it has been established and this photo shows a demo by the students to the local village chiefs of their club activities.


Reach of Ignite
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lgnite Fellows Create their Own Disruptive
Innovations
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Fundegua.org Documentary
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https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=&url=https://www.globalwomenshealthtechnologies.com/post-bacs?lightbox=dataItem-jwn1qla6&psig=AOvVaw3l1-QXt6hW11UiF2b7bm8g&ust=1570136104535286
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