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Introduction - Team

o |zaak Lee

- CEO, Hardware Engineer

o Clark Hsieh

- CFO, Hardware Engineer

&




Introduction - Team

o Gurinder Dhaliwal

- CTO, Software Developer

o Charanpreet Parmar

- CDO, Firmware Developer

&




Motivation and Background

» Wanted to make something that helps people
» PillPal:
« Complex Medication Schedules

= Stressful Dealing with taking correct
medication at the correct time




Motivation and Background

» Adults - Busy Lives
- Work 9am - 5pm
> Traveling

» Children - Carefree
- Watching TV

- Homework

o Sports
o Games




Motivation and Background

»  “Although these medications are effective in combating disease, their full benefits are
often not realized because approximately 50% of patients do not take their medications
as prescribed”

- Brown and Bussell, 2011




System Overview

» 4 Modules

- Label Reader

o Smart Pill Dispenser (SPC)

> Vacuum Arm Manipulator (VAM)
o Graphical User Interface (GUI)

&



System Overview

Label Reader

Pill Dispenser




Design - Label Reader

» Label Reader

- Rotates Pill Bottle and Take picture

10



Design - Label Reader
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1 HOLT (604)591-9544
St. Deita, B.C

www ichealt oM =

L -

Chand, Edwin =

—

409 25302013 =

DS (Apo) 800mg/160ma =

g+ Drug Exp: Cet-2016 =

No Refills

TS TWICE A
NISHED

LR

\

Loading Pills, please wait ...




(o] Hh]e]]]  Lodon Dugs «017 (604)591-9544
703 - 10th St. Delta, B.C
DRUGS Ve 6PS

wiiw idhealth.com

=5 Avordd prodonaed of

gt % Stve i xposue 1o et
andiot arthaal wnlrght
whilt takh Q) thisrmdhiane

¢ Rx: 75907649 Chand, Edwin Medicineshould
1} ' te taken rith

z Dr. Teskey, Luke ! 48299 25-Jan-2013 denty ofwater
o 140 TAB ilfatrim DS lA[D) anllﬁOmg =5 Do naotuse this

%&Jﬁm&mmmmm 800mg+  Dryg Exp: Oct-2016
o DIN: 00445282 APX No Refill

; TAKE 2 TABLETS TWICE A
' 3DAY UNTIL FINISHED

Kee

« LR R R

medication 1} you are
pregnant, plan lobecome

= [MPORTANT: Finish all
medicine unl>ss
othertrise directed

F-1

pregant o are breastiending

12



Design - Label Reader

» Optical Character recognition (OCR)
> Create schedule based on characters recognized.

Documents and Settings/zpodobny / Dokumenty /Downloads /SCANOD39.JPG (o] x|
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York Evening Post the following stanzas :—

Nearly thirty years ago there appeared in the New

[+ MY CHILI'S ORIGIN.

One night, as old Saint Peter slepr,
He left the daor of Heaven ajar,
When through

And eame down with a falling star.

little angel crept,

One sumimer, as the blessed beams
Of morn approdehed, my blushing bride
Awakened from some pleasing dreams,
And found that angel by her side.

God grant but this—I ask no more—
That when he leaves this world of sin

He'll wing his way for that blest shore
And find that door of heaven again,

5

the country.

The lines immediately attracted attention and were
copied extensively into the newspaper press throughout

Governor Andrew was so impressed by

|

Nearly thirty years sgo thers appeared in the
Wew

York Ez'elzz'ng Post the folloving stanzas i-—

MY CHILI)'® ORIGIN.

<)ne night, as old Saint Peter slept,
He left the door of Heaven ajar,

When through, a little angel crept,
And came down with a falling star.

One swwser, as the blessed beams

Of worn approached, my hlushing bride
L wakensd from some pleasing dreams,
And found that angel by her side.

1;:; od grant but this-I ask no more-
‘.1.°hat when he leaves this world of sin
He’ll wing his way for that blest shore
And find that door of heaven again.

The lines immediately attracted attention and
were

copied extensively into the nevspaper press
throughout

the country. Governor Andrew was so impressed
by
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Design - Label Reader

2013/04/21

5:59 pm

bob

Connected to: HsiehNetwork-N

Drug Name:
Prescription Number:
Doctor Name:
Prescription Date: A Apr 2013
Dosage:

Number of Pills:

Strength of Dosage:

Frequency (doses per day): 0

23

Toke With Food: [3

| Next




Design - Label Reader

2013/04/21  6:13 pm

bob

Connected to: HsiehNetwork-N

Drug Name:

Prescription Number:

Doctor Name:

Prescription Date:

Dosage:

Number of Pills:

Strength of Dosage:

Take With Food:

Frequency (doses per day):

Sulfatrim

75907649

Teskey, Luke

21 Apr 2013

Next
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Design - SPC

» Smart Pill Dispenser

o Custom designed pill holder

- Holds pills and rotates containers to the correct
position

> Provides pill access to the label reader and VAM

(Vacuum Arm Manipulator)

&
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Design - SPC

Parts List

»

o

o

o

omm RPVC pipe
CD case closure

Plastic colander

3/16” steel rod

3/16” RC car bearings
Servo motor

Plastic gears
Microphotosensor

Ethernet cable

Plastic Tabs

19



Design - SPC

» Binary Detector

> Photomicrosensor - Internal optical interruption

detector

- Reads “Dogs” to determine location of pill containers

» Debugging Circuit

&
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Design - SPC

21



Design - VAM

» Vacuum Arm Manipulator

> Picks single pills up from specified container by

using vacuum power
- Photo diode feedback

- Two way dispenser

&
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Design - VAM

» Parts List
o 2mm Plastic Tube

o BIC Pen enclosure

- Linear Motor completed
with feedback

- H-Bridge DIP Chip

23



Desigh - VAM

» Parts List
> Plexi glass

Servo Motor

Photo Diode

(e}

(e}

(e}

Generic Laser pointer

(e}

Styrofoam

& 24




Design - VAM

» Pill Dispenser

- Dispenses pills when finger reader acknowledges

the patient
» Pill Cup

> Indicates to patients that pill cup is not present

&

25



Design - VAM




GUI

» Usability
» Reliability
» Ease of use

27



GUIl - Home Menu

2013/04/21  5:49 pm bob Connected to: HsiehNetwork-N

nGm|

Load Pills Dispense Pills Calendar Settings

Next Scheduled Pill: Monday Apr 22 2013 at 5:03 pm - 1 Cephalexin.




GUI - Cale

nhdar

2013/04/21  6:20 pm

Connected to: HsiehNetwork-N

Sun  Mon Tue
“ o3 1 2
5 7 8 9
B 14 B 16
7 2 R

[ April, 2013
Wed Thu Fri Sat

3| 45 |6
o N o2 B
7 1’8 1 20
24 | 25 2% | 27
1 | 2 [ 3 4
8 9 10

————— Prescription:

~Prescription Details:

Prescription Number:

Doctor Name:

Prescription Date:

Dosage:

Number of Pills:

Strength

Pills Remaining:

Take With Food:

Frequency (doses per day):

75907648

Luke M

04/12/2013

20

500mg
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GUI - Settings

2013/04/21 6:14 pm bob Connected to: HsiehNetwork-N

| WiFi Settings |

| User Settings |

| Alarms |

| Outside Alerts |

| Enable Power Saving |

| Help |

| About |




Security

» Fingerprint authorization for user sign-in and
pill dispensing

31



GUI - Fingerprint Verify

2013/04/21  5:53 pm bob Connected to: HsiehNetwork-N

Insert your right thumb in the fingerprint reader and press the button below
to verify your identity.

Read Fingerprint




GUI - New User

2013/04/21  5:52 pm bob Connected to: HsiehNetwork-N

Enter Username:

Insert your right thumb in the fingerprint reader and press the button below.

| Read Fingerprint |




GUI - Users

2013/04/21  5:50 pm bob Connected to: HsiehNetwork-N

List of Users:

doe
gurinder

View Prescriptions




GUI - Prescriptions

2013/04/21 5:51 pm bob Connected to: HsiehNetwork-N
A
~Prescriptions: ~Prescription Details:
Advil -
E{TALOP RAM Prescription Number: 98706
Cephalexin
Motprix Doctor Name: D Hibbert
Prescription Date: Feb 182013
Dosage: 5
Number of Pills: 20
Strength: 10 mg
Frequency (doses per day): 2
Pills Remaining 20
Take With Food: [




GUI - Alarms

2013/04/21 5:53 pm bob Connected to: HsiehNetwork-N

Alarm Type: falarm? B

Alarm Volume:

(TR

| Preview Alarm |




GUI - Alerts

2013/04/21  5:56 pm bob Connected to: HsiehNetwork-N
A
Emergency Contact:
First Name: John|
Last Name: Doe
Emcil Address: jdoe@hotmail.com
Phone Number: 6047787787
= Email
Type of Alerts F Text
r Call
When to send alert: 20 minutes after alarm.
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GUI - WiFi Connectivity

2013/04/21  5:49 pm bob Connected to: HsiehNetwork-N
A
SSID Signal Quality | Encryption |
HsiehNetwork-N 67% WPAV2
cave 67% WPAV2
HsiehNetwork 53% WPAVI
RedCedar |47% WPAVI
RedCedar-guest _47% _Open

|  Refresh | | Connect |




Keyboard

2013/04/21  5:54 pm bob Connected to: HsiehNetwork-N

Enter the email address:

|idoe@hotmail.com |

I-I.IIﬂIﬂﬂﬂ. [ [P

| Done |
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GUI - Dispense Menu

2013/04/21  5:57 pm bob Connected to: HsiehNetwork-N

T Dispense Pills

Monday Apr 22 2013 at 5:03 pm:
1 Cephalexin.

Dispense
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GUIl - Load Menu

2013/04/21  5:58 pm bob Connected to: HsiehNetwork-N

Place the pill bottle and press Read Label to automatically get pill information
or Manual to type in pill information.

Read Label

41



GUI - Image Results

2013/04/21 611 pm bob Connected to: HsiehNetwork-N

London Drugs #017 1624)591-9544
M il ot 'Bc
/4L 6P5 wvew \dhe st LoM

i Rx: 75907649 Chand, Edwin
£D Teskey, Luke M 409 ZS—hn-EUDE
54 TAR Sulfatnm DS (Apo) BOOMg[160Mg =
isqnm:.:mmrwrn B10mg + DruqFxp&t\—lOlG%
:; DIN: 00445187 APX No Refills ;_
ZTAKE 2 TABLETS TWICE A

¢DAY UNTIL FINISHED

o
.

il Wil

Press next to convert image to text.
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GUI - Entering Pill Times

2013/04/21  5:59 pm bob Connected to: HsiehNetwork-N
A
Enter Timel 00:00:00 g
Enter Time2 00:00:00
X
Finish

43



Schedule

Oec 2012 I Jan 2013 Fab 2013 Mar 2013 ] Apr 2013

D Task Name Start Finish Duration
'lﬂ-’r?l)]‘f?l,’lﬂf!)l &4 l 1 [?ﬂ"' | wn l a2 I 02 I I’ﬂl 242 | E ] 103 I r?@]?“‘? | 1A | T4 l ey [

1 | Project Proposal 1712013 112172013 15d [i— |
2 | ResearciVProject Planning 121772012 21772013 63d f—
3 |Functional Specifications 1/22/2013 21172013 21d —
4 | Design Specifications 2122013 311472013 31d [ ]
5 | Expected Label Reader Development 211212013 3/15/2013 32d | —
6 | Actual Label Reader Development 21212013 41312013 51d =
7 |Expected SPC Development 21212013 311572013 32d | —
8 |Actual SPC Development 212/2013 312472013 41d e
9 | Expected GUI Development 2122013 3/15/2013 32d [ ]
10 | Actual GUI Development 2/12/2013 4/6/2013 54d | ——————— |
11 | Expected VAM Development 2122013 31572013 J2d ]
12 | Actual VAM Development 21212013 4152013 53d et |
13 | Expected System Integration 31602013 4/1/2013 17d —
14 | Actual System Integration 4/412013 4111/2013 8d -
15 | Expected Testing 3116/2013 472013 23d —

Actual Testing /42013 41192013 164 | —
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Target Audience

» Elderly

» Home Care patients
» Senior homes

» Special needs

‘

45



Development Costs
» Initially projected $1000 prototyping

o EXpensive vacuum

o HD - LCD Touch Screen

&
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Costs
‘Hardware  EstimatedCost Actual Cost

Building Misc S- $92.92
Building Materials -Misc 5132 $70.14
SPD-SI GEARS x6 S- $40.83
Stepper and driver S50 $46.31
Vacuum ( for prototyping) $205 $28.00

$387.00 $278.20

47



Costs

Electronics and MCU & Pi Miscs
Digi-KEY - Sensors and Miscs
Servo-City - Servo Gears
/Mounting

SDHC 8GB- C10

WI-FI N USB

Finger Print Reader+ PI

Spark Fun - servo, Drivers, Miscs
Coaxial Power DC cable

OSEPP Uno R3 Plus

Touch Screen 10" LCD LVDS-PI
HP 3100 Webcam 720p

Belkin Hub 7 Port USB 2.0

PCB Board

RP-Electronics - Miscs

Final Total

Estimated Cost

Actual Cost
$107.75
S111.14

$7.83
$11.19
$128.25
$112.88
$8.35
$33.54
$183.49
$11.64
$27.99
S-
$10.74
$754.79

$1,032.99

48



Business: Market

» Nearly 50% of caregivers say
their loved ones need help PillPal
taking medication properly*

» 50% of all prescription
medication is taken incorrectly*

& .



Financing

» Look for personal financing

» Venture capitalists to speed up development

» Private company

&
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Competitor Pricing

» CompuMed MD3 - $895

> 4 times a day, require pre-Allocated, locked

» MedSmart MD2 - $895

o Calls/Texts Phone, emails

» Philips Medication Dispenser - $895

&

51



Competitive advantage

» Label Reading, automatically
» No need for pre-allocation of medication

» Big and intuitive touch screen

&
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Improvements and changes

» Fine tune some user functionalities

» Test models for user, and gather feedback
» Performance optimization

» Specialized Vacuum

» Pill counter upgrade

» Precision machinery

» Upgrade in parts

&
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Conclusion

» Very satisfied with product and accomplishments
» Future work is needed to fine tune the product
» Learnt a lot. Great learning experience.

» Not pursuing product further

&
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Questions

Fin

55






References

» Headwize: http://headwize.com/?page_id=147

» AlterX, Virtual Keyboard: http://qt-
apps.org/content/show.php/VirtualKeyboard?content=107388

» Bluetiger9, SMTP for Qt: https://github.com/bluetiger9/SmtpClient-for-Qt/

» (Caregiving report in the US 2009:
http://www.caregiving.org/data/Caregiving_in_the_US_2009_full_report.pdf

»  World Health Organization

» http://www.epill.com/getmedsmart.html
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