, CPE, FACOEP, FASMA
Medical Officer
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Sierra Nevada Dream Chaser
Photo Art by Space News






' NASA’s New Spacecralft:
. The SLS and Orion
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EXPLORATION TEST FLIGHTS s
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Sun-Facing Longitude

(Grid Spacing: 30°)

Global Temperature Map for Exoplanet HD189733b  Spitzer Space Telescope * IRAC
NASA / JPL-Caltech / H. Knutson [Harvard-Smithsonian CfA) ssc2007-09a
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High Intensity Focused Ultrasound

AJ Imaging
= Probe, Z 5 - HIFU
AN dn 5 -.‘\ Transducer |

Cathete

__Femoral a0\ g Catheter Wound
Artery ' Bleading

Patent Vessel
Atter Treatment
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Sacramento Salt Lake City

Fresno
Bakersfield Las Vegas
Los Angeles
San Diego Phoenix
Yuma Tucson

Estimated monthly average arrivals  Ae. aegypli
to the U.S. from countries

potential abundance
on (DC Zika travel advisory in July
Narmes of pecole  500,000-1000,000
00,000-520,000 . High
1,000~ 130,000 I Moderate
Less Bhan 10.000 Low
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Galileo - Smart Prosthetics Control App ¥
Orthocare Innovations LLC, Galileo Prosthetics,



SILS
(Single Incision Laparoscopic Surgery)

BT ’r‘ . s ‘\-" D i \ | q

Traditional open gallblader  Multi-port lap gallblader - SILS galibladder surgery
surgery scars surgery scars - No visible scars.

0 OAwbaqoovmmo
%7 iseased kidney,

Doctors cut a \,

small hole In the N Which s cat awey

navel, then insert

be used simultaneously

0 /7
P‘ : ()
i The abdomen is then flled with ¥~ The kidney is broken up in
gas 10 separate the organs and ¥ the body, before being
| allow greater manoeuvrability - - removed through the navel
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3D Printing for skin and flesh tones

Scan of remaining eye to create exact
duplicate eye with 3-D printer

Computer scanned, then flipped
images of remaining limb to
create “3-d duplicate”

Wake Forest University: Printing skin directly
onto the burned limb.



3D Printers and Human Tissue

Yddd €

3-D Moﬂon :Blpprin(é*d Cartilage




3-D printed ears that can hear...

- Princeton 3-D printed ear with acoustic ear coil transmission.



Insertion of Progenitor Cell Lines

neuronal regeneration

by cell-transplantation
pluripotent neuronal regeneration
stem cells ng by endogenous NSCs
&P -
. 2

> mature
mature ‘ neurons
neurons
Injured A

Transferred a
cells
i L
e A\noln.gous chondrocyte
B Cultured cells transplantation (ACT). Stage 1.
\ \ \&
. N &t
Cells in M
L
( b}
- ‘-'
Cartilage |esions S|rxcg|c':::;'umhge Autologous chondrocyte
1

transplantation (ACT). Stage 2.



First Use of 3D printed tissue to make
Trachea

University of Michigan implants first 3-D printed tissue into infant

http://www.uofmhealth.org/news/archive/201403/babys-life-saved-after-3d-printed-devices-were-
implanted-u



Artificial Heart

Total Artificial Heart Human Heart

Wake Forest Institute for
Regenerative Medicine, 3-D
printed beating cardiac cells
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Pat Rawlings

Futuristic?

EKG in Heads Up Display



Wearable Technologies and Data

http://www.forbes.com/sites/robertglatter/2014/11
/20/wearable-technology-and-digital-healthcare-
strategies-should-shift-focus-to-chronic-medical-
illness/
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A Journey to See More
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Exploring Space Through You
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How CRISPR

works

RN

, @

o The Cas9 protein

forms a complex with
guide RNA in a cell

e This complex attaches to
a matching genomic DNA
sequence adjacent to a spacer
(yellow segment)

Guide RNA

mmnmmm TTTTTTTTTTT N

complex cuts the FTTT I I I i e Sy T T

double strands of Sty g LU

the DNA Programmed DNA
QProgrammedDNAmay Ty 5.

be inserted at the cut seeeebbbbbbbLLLLLLLLLLLEL, ' LLLLLLLLLLLLL

Credit: MRS Bulletin




Personalized Genetic Medicine and
Pharmacogenomics

What if there was a
drug that was
encoded to only
your specific protein
markers?

What if your
chemotherapy no
longer killed all
your proliferating
cells, but only
specific cancer
encoded cells?

http://www.mayoclinic.org/healthy-lifestyle/consumer-health/in-depth/personalized-medicine/art-20044300
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Photo courtesy Airman Magazine



Summary

Technology is evolving at a faster rate than ever before in history.
The half life of medicine is 5 years.

The half life of technology is 2.4 years and shortening.

Education is no longer confined to the four walls of the institution.
Medical education can be outsourced and insourced.

Robotics, Systems Engineering, Team Concepts, Just in Time
Training, Bedside Analytics, Heuristics, Watson, Google Glass,
MOOC’s etc, etc, are all disruptive technologies to both medicine
and teaching.

We used to memorize because the information was not at our
fingertips or eyes.

What students need to know now is vastly different from what we
learned.

My advice: Don’t own a medical bookstore.




