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The Problem

Working with Lurie Children’s Hospital to ease the
transition to at-home medication management
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The Problem

At-home medication management is a complex
problem
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The Problem

The Mission: Design a medication dosing solution
that empowers parent-caregivers to administer
liquid medications with confidence and precision,
decreasing the {requency of misadministration
events
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The Solution

The ENdose helps caregivers measure the correct
dose every time
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The Problem

Newer caregivers feel
overwhelmed by
complex, changing
medication schedules

“For parents it can be overwhelming:
medications constantly, specific times,
dose-dependent side effects. There’s a
learning curve.”
- Reem (Pharmacist and
Caregiver)
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The Problem

Syringe markings are
difficult to read,
especially for
decimal doses
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The Problem

Syringe markings
fade after <10
washes, harming
precision

“It used to have numbers back here,
but they've all washed off, wow. So we
put medicine tape over it to try to
make it live longer.”

— Jess (Caregiver)
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The Problem

Caregivers have
zero room for
medication loss
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The Problem

Interviewing caregivers and experts allowed us to
prioritize design requirements:

1) Precision of down to 0.05 mL

2) Safe and secure in the presence of young children

3) Compatibility with existing medication bottles and syringes
4) Under 5 minutes to learn

5) Easily adjustable in under 5 seconds
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The Solution
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The Solution

The ENdose lets caregivers continue using
hospital-provided syringes, even atter markings fade
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Using the ENdose: Setup
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Using the ENdose: Usage
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The Solution

The ENdose is composed of several subsystems

g

Child Safety Leak Protection Storage Adeustability
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The Solution

The push and turn
cap aims to keep

both children and
medicine safe
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The Solution

ENFit port enables
medication transfer by
direct syringe
attachment
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The Solution

The neck locks in
place for use, but
folds down for
storage
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The Solution
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The Solution
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The Solution

To keep dosing
precise, the
ENdose uses teeth
on both the neck
and the limiter
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The Solution
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The Solution
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The Solution

The enclosed
spring keeps the
ENdose tightly
calibrated when
not in use
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The Solution
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The Solution
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The Solution

The device fits into caregivers’ existing at-home
workilows
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The Solution

The BMSS can be made in different sizes for various

medication bottles

20z

. 2.8cm
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The Solution

Testing shows the
ENdose is precise and
leak-proof
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0.05 + 0.058 mL

Dosing Error (Mean + Standard Deviation)

ENdose has
minimal leakage
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What’s Next

Next steps: Bringing the ENdose to more caregivers

1) Print 20-30 ENdose prototypes

2) Gather user feedback

a) Precision test with more caregivers, including low-HCL caregivers
b) Improve workflow integration

¢) Confirm child tamper resistance

3) Optimize design for injection molding

March 16th | Aranza Noriega, Suraya Osman, Andre Pang, Amantle Peloewetse, Nathaniel Rogers

31



Thank you to everyone who helped us throughout
this project

Northwestern Faculty Lurie Children’s Caregivers Experts
Hospital Staff
e Stacy Benjamin e Tyler Robinson e Emma Kowiak
e John Anderson e Leah West e Reem Osman e Lin Sanders
e Dan Brown e Kimberly Tyk e Melanie Turenne e Dr.Joe
e Jess Etheridge Avni-Singer
e Brianna Dascher

32

March 16th | Aranza Noriega, Suraya Osman, Andre Pang, Amantle Peloewetse, Nathaniel Rogers



ElNdose



Appendix

Existing U.S. patents suggest the ENdose intellectual
property (IP) could be patented and commercialized
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Appendix

The ENdose can be injection molded without losing

precision

Feature Figure Tolerance Component | Material SPI Geometry (A-H) [1] Tolerance Value (in)

Cap Hole HDPE F 0.003

Hinge (Cap to Pin) Pin Diameter Stainless Steel 0.0003
NC 0.000

Neck Hole HDPE F 0.003

Hinge (Pin to Neck) Pin Diameter Stainless Steel 0.0003
NC 0.006

Neck Teeth HDPE E 0.006

Teeth (Stopper to Neck) Stopper Teeth HDPE E 0.006
NC 0

_ o ' . . Subtotal (Molded Components) 0.0126

i e s e e e o L4 e
Total 0.0376
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Appendix

Parametric CAD modeling allows the cap to be
adjusted to different bottle finishes in seconds

) Insert Variable Studio

Lod v VariableTable .ee
@ Name Variable type Value Description
L0] BottomToThread | Length ~| 005in
@ InnerRadius Length v | 0.433in

InnerHeight Length ~|06in

RidgeHeight Length ~|0.059in

TopThickness Length ~ | 0.059in

WallThickness Length ~|0.079in

ThreadLoops Number v|15

ThreadsPerlnch Number ~|8 ®

a Length ~|0.094in

c Length ~ | 0.039in

b Length v | 0.047 in

SmallAngle Angle + | 10deg

RidgeClearance Length ~|0.059in

CollarHeight Length ~|0.075in

SpringODMax Length ~ 036in

SpringIDMin Length v 0.256in

¥ Insert into all Part Studios and Assemblies 9 =

[ interaction Models [ Print Models ) variableTable
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