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Introduction and Background Key Objectives Problem Impact
O 231,000 women in Sub-Saharan Africa Goal 1: Improve the cellularity of FNA samples to Up to 11.3 months Tumor size doubles
%  (ssA) are atrisk of developing breast enable representative diagnostic samples* of treatment delay _every sixmonths for
* invasive breast cancer
cancer annually Goal 2: Simplify the procedure to expand
@ In SSA, 1in 2 women with breast cancer accessiblility at Tier 2 Healthcare centers 26% increased risk of death >170 million people
will die of their condition, largely due to Goal 3: Expand the use of FNA to accurately every 60 days of delayed In SSA live 2+ hours from the
. . : : : : : treatment nearest Tier 3/Tier 4 hospital
late diagnosis diagnose various cancers and infectious diseases
. *Representative diagnostic samples = Containing cells representative of the target lesion
Inconclusive Result microenvironment that accurately reflect the health condition of the patient. MethOds
Our Solution e Preliminary testing of multiple agitational motions on @
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—+| Needle —>  Needle | > Diagnosis | , . ,
 Aspiration | Biopsy | . y and rotational motion is the most effective mode of

agitation for increasing sample cellularity.

Increases e Validation testing of combined linear-rotational motion
False-Negative Result Sample showed higher sample cellularity with prototype
Cellularity compared to manual FNA.
e Cell quantification was performed using ImageJ Cell
Breast FNA National Hospitals\ \ Counter (Fiji, v2.9.0).
Available
. Cost Results
e : Current Standard Our Prototype
Effective _drren S tandare e yPe
Tier 2 sy E ‘ . 1" el ; d : .,.;.\.-...r.. |
Health Centers e PSRt " W , S ;'ﬁs&’. ol
S ‘ ! PP A S e
Tier 1 . :3%,::“, . _ :
/ Dispensaries and Local Health Posts s e ¥ e, '."_, ‘.-..'.: e .
Reusable e U T ey« wed
° 1 o R RCE /o IR -2 -.'l.-'?“‘-“'... j.-.;: . - -
False-Negative Rate of Inconclusive Rate SEE R o LI 00 R o
FNA for cancers of FNA for cancers Sl e ARt s R
& ' f Aspi Cell C ion b M | and
4. 8 — 3 8 ) 5% 20 __ 62. 6% y omparison o sgga\lltige_gssisczggepﬁ?t(lgg1§)tween anual an
ser Manual & Prototype
; \ . 1.00E+7
1. Doctor 2. Fine-gauge 3. Pathologist F"endly | i
locates lump | needle used to analyzes fluid : E
by feel or extract sample sample g OO
ultrasound %
Minimally g SO
o =
Invasive " J—
5 |
e Acknowledgements
Deskilling 9
POtentiC“ We would like to thank our committee members: Dr. Yekosani Mitala, Dr.

Robert Lukande, Dr. Dan Wamala, Dr. Nixon Niyonzima, and Dr. Amy Ly for
their clinical insights, as well as Dr. Robert Ssekitoleko, Dr. William Wasswa,
and Mr. George Coles for their technical feedback. We also appreciate the
Johns Hopkins Biomedical Engineering department and Faculty and Staff of
the Design Team program for their support of our project.

Difficult to collect enough cells that
enable an accurate diagnosis




