) medical adhereance , lack of tracking, and risk of abuse.
Overview
A smart prescription pillbox lid designed
to solve medication forgetfulness, repeated
dosing, and drug abuse.

Medication Omission

Based on an 2022 research of NCBI adherence statistics overview,
nearly 50% of patients with chronic conditions do not take
medications as prescribed.

01Background
Reality
In the United States, the use of prescription drugs should be a
- precise, safe, and regulated process. However, reality reveals
numerous loopholes, especially in terms of low self-discipline in

S o)
o

Absence of Objective Monitoring

FDA Medication Guide points out current prescription bottles do
not track dose timing; caregivers must rely on self-reporting,

Theme which highly impairs dose adjustment.

Prescription Adherence ib < | z::f:?: zz::::j‘::::m and 2023, the number of
Safety & Locking Mechanism | fié&"z}";aﬂﬁ&"‘,’:‘i’m?&i:ig&:ﬁ&ﬁ:‘fﬂéﬁm&{“
Data Synchronization B SRR S .

02 Questionaire

To investigate current situation of p d habits and G
I surveyed 96 individuals aged 25 and above who regularly take prescription
medications.

ACTIONS AFTER FORGETTINGTO TAKE MEDICATION

46% just let go

18% don't check the time interval, and
take another one later

take the next dose early

14% aren't sure what to do. and just
take another one

13% chose to consult a medical
professional

43% of all people taking medication forget to take their medication
57% of all people taking medication do not forget to take their medication

USER CATEGORIES

Based on the survey it is also concluded that many factors influences actions
of different people taking medicines. the most vulnerable groups are:

. - 5 a
SMART PRESCRIPTION DISPENSING SYSTEM REDEFINING h |I p

PERSONALIZED MEDICATION ACCESS L vdps o 75 e o b

9% take an extra dose on their own, and

Severity

Trends in drug overdose deaths by location and drug type.The chart shows
the number of drug overdose deaths per million population in the United
States from 2016 to 2021, a period that includes several years before and
after the COVID-19 pandemic.

1111111
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Current prescription - Data extracted from N EnglJ Med |

Fe 1783 g ars cute B hs Ve (e e
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drug bottles
These figures are not cold statistics, but represent real-life crises that have
occurred countless times.We have also seen that traditional medicine bottle
designs have remained unchanged for decades and lack the ability to meet
modern complex medication needs.

03 Persona
Zhong Li Ms.Li
Age:71 Age: 54 )
Occupation: Architect Occupation: Office Manager
Pain Point: Long work Pain Point: Needs to track
hours and frequent site both her own and her
visits make him forget or parents’ medications,
delay taking medication. which can get confusing.
Shi Xue er

Age: 65 . Age: 43

?nosil:‘iégl'lon: Retired Occupation:Freelance
ginee ) Photographer

Pain Point: Struggles with Pain %%in: Unstable travel

remembering multiple routine causes missed doses

medicationsfor chronic and irreqular adherence.

conditions
CONCLUSION

From our survey one thing became clear: people are not
satisfied with the current design of prescription medication
bottles.

Current design is alright i New improvements are prefered

" Not the best but don't really care  [llUrgently needed to be better and more functional

Shoucheng Chen 1



04 Methodolo
gy Potential Problems

Traditional medication flowchart -
Forget to take medication

Repeated medication

Patients take their medication home Incorrect medication

Improper storage of medicines

Patients Take Prescription No record mechanism S AN }

Family members unable to monitor %, _...f'

Patients Take Medication
From Pharmacy

AT
=~ Family
} mamber

IIIIIIIIIIIIIIﬁégfIIIIIIIIIIIIIII.I-II-. . )
’ Lc?é'uﬂﬁ m - }\}‘m‘

Hospital

EEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEEEN
user = Patients could also obtain drugs through the

NS docor [l ciemoorsorema

05 Historical Process Picking Up Smart Pill-lid
APOTHECARY EARLY CHILD-RIS- TECH Distribution:When dispensing new medications,
BOTTLE STANDARDIZATION SISTANTICAS EXPERIMENTS the pharmacy will hand the patient the medication
Pre-1900s 1900s-1950s 19705-1980s 2010s-Present :
bottle along with the cap.
—,
- = E Instruction:When dispensing a medication for the
first time, the pharmacist must personally explain
o - - proo Mini . .
e M&w g e et to the patient the method of use,precautions,and
other important information.

Shoucheng Chen 2



06 Initial concept sketches
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07 Three Big Breakthroughs in Design

1.Gravity-Triggered Inverted Structure
The process of drugs falling automatically with the aid of gravity,

without the need for additional external force Shifting focus from 2.Self-Adjusting Iris Diaphragm
- the bottle body to the cap, the design utilizes  pj4ying away from bulky traditional
oy gravity to automatically release capsules  aqanters. it adopts a camera-inspired
& * when inverted, eliminating jamming i it st sk 3.Anti-Cl i | |
» * e and anlarMed  iris mechanism for a sleek, universal fit .Anti-Clogging Flat-Chute Funne
s ® _ISsues ana unlocking NeW  5eroes various bottle sizes. _ . . :
Y - -, possibilities. Rplplacmg the round inlet WItrf]l a ﬂalt opening prevents
& - | R / \ pill stacking, ensuring smooth single-dose dispensing
y y S d enh d i X
" // : | ) ‘ N ﬂ and enhanced user experience
77 — - : [ — ‘ Initial version: Advanced version:
74 ,/Q) - . N ", Tablet falls into round funnel channel
O )
g )} 5]
e ]
Q‘_ﬁ\\ |
m -
{ V a
n
n
| |
L]
| | w
\ J .
N, S _/ .
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08 Initial concept sketches

/-\(,. 7 ~ ™

7 g /= "\ TOPVIEW CAPSULE TOPVIEW TABLET

’ \ N = s e

— apsules/tablets fall into the % step

I step1
N S ) —p
7N funnel channel
N

Drug drop process diagram stepZ( Ulior Mhasena it ) step2 | Drug drop process diagram
CAPSULE TABLET
-

step3 s

step3
\

Receive Signal

Medication dropped into
step4 the middle medicine step4

compartment

Rod pushing the medicine
step5 down. step5
F{)G( Falls out of Droping Hole)m

CAPSULES TABLETS

Drug dispensing process diagram The medicine fell into the Drug dispensing process diagram
step/ user's hands. step7

Shoucheng Chen 4



09 Structural Decomposition 10 Appearance of the medicine bottle cap
Diagram .

Funnel-shaped drop opening At
Rotating Locking Collar ‘tll"l!mﬂm
(]

'
Extreior Body f

Droping Ring -
Medicine reminder 4 Q 11 Photos of the experiment
flashing light = process

=

Medicine reminder
buzzer

At night, there may be patients who need more
than one medicine bottle. Different flashing

colors and sounds
have been considered.

\

Falling Opening —8

Dispensing Pipe

Push rod structure——

Exterior Body

Medicine dispensing
opening

Bottom structure

Pressing Button A—/

Test Conclusions Sample Pass Rate
: Capetlelpyy 2 3 4 5 6 7 8 9 10 total | Pill Tablet 4 7 |
After ten rounds of testing, Capsule No. 2 A = sl | -SSR = 233t Dy i
was found to have the highest drug 1] 410 7/10 8/10 9/10 10/10 3/10 8/10 10/10 5/10 810 72/100 | 1 =~ W |10/10 10710 9/10 9/10 10/10 10/10 10/10 10/10 9/10 10/10 98/100
coverage rate and was selected as the 27V 7 |00 10/10 10710 10/10 10/10 10/10 9/10 9/10 10/10 9/10 97100 | 2 ~ W [8/10 7/10 8/10 9/10 10/10 7/10 8/10 9/10 8/10 10/10 84/100
?927 OPI\*Iionl- e 37\, |6/10 6/10 8/10 9/10 7/10 5/10 0/10 7/10 3/10 8/10 59/100 | 3 T |6/10 7/10 810 9/10 7/10 6/10 5/10 7/10 4/10 8/10 67/100
ablet No. 1 was found to have the highest — ——
5/10 5/10 3/10 0/10 2/10 7/10 9/10 5/10 6/10 6/10 48/100

drug coverage rate and was selected as the 4\ 47N |50 s5m0 270 310 510 710 910 810 410 510 53/100
best option. Take ten pills at a time and drop them all at once,at a height of 5-x centimeters. Take ten pills at a time and drop them all at once. at a height of 5-x centimeters.

the best Passed number/total number of tests the best Passed number/total number of tests

Shoucheng Chen 5



12 Information Architecture

First Page Home Page Medical History
—Logo —Header Section —Header Section
—Service Name |_Time for Next Dose —Main Medical Records Table
Colymns:
Clock display -
Sign In Page . e 5 - octor (e.g., “Suzana R.")
g g —Remaining time until next medication Treatment (a3, “Heart fokare’)
—Sign in welcome Battery Status Date (eg. "10/21/22")
ail/username Likely refers to pill box devics power Status (e.g., "Active”, “Completed™)
assword — Primary Feature Grid (Main Functions) Status types:
e A
—Qther signing in methods [—Remote Control o, "
" . Activate medication reminder alarm remotely omplete
_A dmg DEVICE Usetul for caregivers to remind patients verdue (not shown but implied)
NFC sychronizing | “—Row actions:
nter Serial No. Intake Records AIrow icon to open treatment details
(o] lendat f past medication tak P 3
ol S “~Navigation Bar(Persistent Bottom Menu)
Medication
L Displays current pill count left per preseription Personal Data
—Alert Section Header Section
—Medication Safety Reminders _personal Info Card
—Safety tips, alerts, and educational info Leul Name:
—May be expandable or clickable -Gender
~-Navigation Bar (Persistent Bottom Menu) [~Date of Birth:
“Address:

—Contact information
lWl:i- mail / Phone No.
mergency Contact
+~Insurance Information
—Support & Legal
—SuEdary options typically used less frequently

elp & Support
Privacy & Terms
App Updates

—Navigation Bar (Persistent Bottom Menu)

Scan QR code to obtain

Current project employs a fixed single-dose
dispensing mechanism - future upgrades
will be a smart mode allowing flexible dose
adjustments on demand.

13 Sustainability and

Future Improvement Directions

Implementing Eco-friendly Materials &
Prolong Lifecycle

1.Using medical-grade biodegradable
or recyclable plastics (PLA, recycled HDPE)

2.Design for disassembly to enable component
recycling

3.Establish pharmacy return/refill progress

Increase Electricity Efficiency

1.Low-power LED and buzzer systems
for extended battery life

2 Rechargeable battery systems to reduce
disposable waste

3.Explore solar or kinetic charging
options

Shoucheng Chen 6



