


WHAT IS LAPDOG™?

"Our goal is to have your DOG be on your LAP
(LapDog) the same day after their surgery.”

« Top-notch pet care for all shapes and sizes
* Exclusive access to LiftLoop™ device
* Collaboration with world-class laparoscopy experts

* Primary revenue from the DogHouse™
o Repurchase of disposable components/replacement parts
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AbdominalWall -
Lifting

Harrison, Case, et al. 2024

Insufflation

« Owners want health and safety for their pets

« High demand for minimally invasive methods
o Less pain, less scarring, faster recovery

« A commercial device that utilizes lift laparoscopy rather than
insufflation does not exist



SOLUTION

* A reliable device that facilitates lift laparoscopy in the surgery of
a dog or small animal, allowing vets to:

0 the patient in 6 degrees of freedom
o Supportupto a patient
o Operate a device that is



CUSTOMER NEEDS MAPPING

Customer Needs Quant. Metrics

Subsystems

|

A6
AS 3 All controls must be 5 feet or lower
The surgeon needs access to anything vertically relative to the base and less than
2 Y to adjust the A and P 3feet horizontally from the operating
increase/decrease angles or lift force table
during surgery. i
12 A12

Each control system is actuated by a
single mechanism manipulated with a
single hand.

It must be easy to adjust and should be
able to be adjusted by only one person
ideally with only one hand.

Al4
Digital or analog scale measuring load
must be integrated into prototype design.

14

This device should be attached to a scale _/
that can monitor total kilograms of weight

or total Newtons of force that it is holding.

Al6
16 / Prototype noise must not exceed 45
This device should not be overly noisy dB.(EPA operating room suggestion).
when adjusted. -

A4

. Device must possess a handle, sling,

Lang b wheels, or any other form of manual
The device must be safe to handle and assistance for a single person.
carry. |
A8
The prototype should stand at least 30 A8

inches from the bed of the surgical table to
accommodate the largest breeds. The
prototype should be able to be adjusted to
stand only 15 inches from the surgical

The interface between the prototype and
3 lift loop must be vertically adjustable
between 15 and 30 inches above the

table bed to accommodate the smallest operstg fahve:
patients.

A9
A9

Must possess mechanism that
The prototype should have an attachment / accommodates 3 lift loop sizes.
interface that can accommodate all three
sizes of the Lift Loop and should be easy

to attach to the Lift Loop.
A13

A13 Moving/Locking Subsystem
P I
The prototype must be able to hold at / '0?‘29; '";urs‘;:::pon at least 50

least 50 pounds in each direction that it
can pivot. It should be able to be easily
“locked" into place and hold this
weight/tension for at least 2 hours in each
direction without losing total tensile force. e

AL5 All q\qving components must be able to
This device should have limited unwanted be rigidly locked.

when in use.

movement such as swinging or rocking ‘

User Interface Subsystem

Functions

| a6

i Cranks within arms reach of the surgeon

A12
Each control system is actuated by a hand
winder

Al4
OTS Scale

| Al6
Lack of motors and ratcheting. Smooth

i mechanical movement

|As
| Broken down components can be easily
| transported using carrying device

A8
Hand Winch

A9
Cable & clip connection to LiftLoop

Al13
Parts rated for 50 Ibs: cable, winch,
structure

Al15
Threaded rods

Customer Needs

Quant. Metrics Subsystems

Functions

Al
Working prototype must not consume
more than $1000 of raw materials and
individual test components.
A2
Must last 5+ years with regular

i Cost of must
fall below total unit cost.

AS

The prototype must be able to be
sterilized using a conventional steam
autoclave.

Al0
The prototype should be constructed so it

Al
___—> Must cost less than $1000 to construct
and maintain.

A2

All forms failure due to wear (fatigue,
thermal, etc.) must exceed a projected
lifetime of 5 years. All mechanical
components must be rated for at least 5
years of service life.

A2

All electrical components must be rated
for 5 years of service and easily accessed
for maintenance

AS

All exposed elements must be made from
materials capable of withstanding
temperatures of 275°F.

User Experience Subsystem
Al0

can be disassembled into parts that do not —, Each exposed component must break

exceed 15 square inches each for ease of

sterilizing

A3

Must look clean and professional in
appearance with no free or unattached
components, no visible wires, and no
potentially hazardous or sharp edges or
pieces.

A4
The device must be safe to handle and
carry.

A7
The prototype should attach to the
surgical table.

ALl

There should be a minimum of 15 inches
of space between the Lift
Loop/SurgiSleeve and the top aspect of
the prototype to allow the surgeon to
access the abdomen.

down into a 15 square inch area.

A3

Must use common medical-grade
materials that are acceptable under the
ISO medical device standards.

A3

All wires must be enclosed within the
device and have no visible exposure to
users.

A3

All exposed corners/edges must have a
radius no less than 10mm (or comply with
IEC 60601-1 on sharp edges).

A3
All components must be rigidly attached
to the device.

A4

T~ Weight must comply with Revised NIOSH
Lifting Equation if device is to be lifted.

A7

The device must allow for rigid
| attachment to the operating table.
Potential clamping accessories included
in user needs statement (i.e. Durabuilt).

ALl
3| Must have 15 inches of clearance
between lift loop and prototype.

Frame/Mounting Subsystem

|
|

Al
No motors or expensive machinery.

A2
Internal mechanisms able to be accessed
for maintenance.

A2
No electrical components.

AS
External components made from
aluminum

Al0

Hinge & latch connections to break down
larger components

Non-sterilizable components are internal
to sterilizable housing

A3
Choose between:
Anodized 6061-Al

A3
No wires required for device

A3
All external edges are filleted/chamfered

A3
Fasteners

A4
Total device < 50 Ibs
Subassemblies < 20 Ibs

A7
Universal table clamp, custom-made

ALl
Lack of device components vertically
above liftioop

7



CUSTOMER NEEDS MAPPING

Customer Needs

Quant. Metrics Subsystems

a6

i The surgeon needs access to anything
| y to adjust the p ype and

| increase/decrease angles or lift force

I’ during surgery.

12

It must be easy to adjust and should be
able to be adjusted by only one person
ideally with only one hand.

14

This device should be attached to a scale /

/’
|2

that can monitor total kilograms of weight
or total Newtons of force that it is holding.

16
This device should not be overly noisy
when adjusted.

A4
| The device must be safe to handle and
carry.

A8

The prototype should stand at least 30
inches from the bed of the surgical table to|
accommodate the largest breeds. The
prototype should be able to be adjusted to
stand only 15 inches from the surgical
table bed to accommodate the smallest
patients.

Must be easily
adjustable by one
person, ideally with
one hand

single hand.

14

must be ints

Al6
Prototype noise must not exceed 45
dB.(EPA operating room suggestion).

A4

Device,

Zw] Must be adjustable
between 15-30
inches above the
surgical table

A8

The interface
lift loop must be|
between 15 an
operating table.

A9

The prototype should have an attachment
interface that can accommodate all three

sizes of the Lift Loop and should be easy
to attach to the Lift Loop.

A13

The prototype must be able to hold at
least 50 pounds in each direction that it
can pivot. It should be able to be easily
“locked" into place and hold this
weight/tension for at least 2 hours in each
direction without losing total tensile force.

A15

This device should have limited unwanted
movement such as swinging or rocking
when in use.

U
accommodates 3 lift loop sizes.

Al::o!ype must support at least 50 MovingL.ocking Subisysiem
r 2 hours.

Must be able to hold

All moving com)

be rigidly lock

50 poundsin each
direction, and lock
into place for 2 hours

Functions

A6
Cranks within arms reach of the surgeon

A12
Each control system is actuated by a hand
winder

Al4
OTS Scale

| A16
{ Lack of motors and ratcheting. Smooth
| mechanical movement

A4
Broken down components can be easily
transported using carrying device

A8
Hand Winch

A9
Cable & clip connection to LiftLoop

Al13
Parts rated for 50 Ibs: cable, winch,
structure

AlS
Threaded rods

Customer Needs

Al

Working prototype must not consume
more than $1000 of raw materials and
individual test components.

A2
Must last 5+ years with regular

Cost of 1ce must
fall below total unit cost.

Quant. Metrics Subsystems Functions
Al Al
Must cost less than $1000 to construct No motors or expensive machinery.
and maintain.
A2 A2
All forms failure due to wear (fatigue,
thermal, eic.) must exceed a projected :n|emal mechanisms able to be accessed
lifetime of 5 years. All mechanical Jrmaiieance:

components must be r:
years of service i

Critical parts must be

ical components nj

years of service and ¢
/ for maintenance

AS

The prototype must be able to be
sterilized using a conventional steam
autoclave.

sterilizable using a
steam autoclave (or

AS

All exposed elements mus'
materials capable of withst;
temperatures of 275°F.

Al0

The prototype should be constructed so it

can be disassembled into parts that do not
exceed 15 square inches each for ease of
sterilizing

A3

Must look clean and professional in
appearance with no free or unattached
components, no visible wires, and no
potentially hazardous or sharp edges or
pieces.

A4
The device must be safe to handle and
carry.

Each ex

T~ downintoa 15 sq

disposable/replaceable)

Fomponents.

ponents made from

connections to break down
hents

le components are internal
housing

A3
\ Choose between:
A3 Anodized 6061-Al
Must use common medical-grade 6063-Al
materials that are acceptable under the 3003-Al
ISO medical device standards.
A3
A3 No wires required for device
All wires must be enclose
device and have no visi
Must rigidly attach to
M A3
the su rgica ltable ol extemal edges are fietedichamiered

A3

A7
The prototype should attach to the
surgical table.

ALl
There should be a minimum of 15 inches
of space between the Lift
Loop/SurgiSleeve and the top aspect of
the prototype to allow the surgeon to
access the abdomen.

Must allow for 15
inches of clearance
vertically above the
LiftLoop™

ice must allow for ri
lachment to the operating
Potential clamping access
in user needs statement (i.

n7

ALl
Must have 15 inches of cle:
between lift loop and prot

A1l

Fasteners

a4
tolal device <50 Ibs
ubassemblies < 20 Ibs

Pniversal table clamp, custom-made

ack of device components vertically
bove liftloop



ORIGINAL DEVICE

e Starting point and proof of concept
* Areas for improvement:
o Unstable mounting/attachment
o Difficult to adjust
o 1D motion only (up/down)
o Materials difficult to sterilize

Harrison, Case, et al. 2024



NEW TECHNOLOGY

e LiftLoop™
* DogHouse™
 Rottwinder™

* Husky Handles™ & Koolie Knobs™



LIFTLOOP™

* Patented, custom 3D-printed device that allows vets to avoid gas insufflation
completely, while still maintaining the benefits of MIS

Harrison, Case et al. 2024
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CUSTOMER NEEDS MAPPING

Customer Needs

Quant. Metrics Subsystems

A6

The surgeon needs access to anything
y to adjust the p ype and

increase/decrease angles or lift force

during surgery.

12

It must be easy to adjust and should be
able to be adjusted by only one person
ideally with only one hand.

14

This device should be attached to a scale
that can monitor total kilograms of weight
or total Newtons of force that it is holding.

16
This device should not be overly noisy
when adjusted.

A4
The device must be safe to handle and
carry.

A8

A6

All controls must be 5 feet or lower

vertically relative to the base and less than
> 3 feet horizontally from the operating

table.

Al12

Each control system is actuated by a
—_— single mechanism manipulated with a

single hand.

Al4

/ Digital or analog scale measuring load
must be integrated into prototype design.

Al6

Prototype noise must not exceed 45

dB.(EPA operating room suggestion).
| As

. Device must possess a handle, sling,
wheels, or any other form of manual
assistance for a single person.

movement such as swinging or rocking
when in use.

The prototype should stand at Igast 30 A8
mchesm :het:ef of |hle;ugcal1_lhable 0 The interface between the prototype and
accommodate the largest breeds. The =~} jit joop must be vertically adjustable
prototype should be able to be adjusted to between 15 and 30 inches above the
stand only 15 inches from the surgical operating table
table bed to accommodate the smallest S
patients.
A9
A9 Must possess mechanism that
The prototype should have an 3 lift loop sizes.
interface that can accommodate all three
sizes of the Lift Loop and should be easy
to attach to the Lift Loop.
A13 o Moving/Locking Subsystem
P I
The prototype must be able to hold at T R AFOLBURSE S0
least 50 pounds in each direction that it :
can pivot. It should be able to be easily
“locked" into place and hold this
weight/tension for at least 2 hours in each
direction without losing total tensile force, e
A15 All mqving components must be able to
This device should have limited unwanted be rigidly locked. J

|

User Interface Subsystem

Functions

| a6
l Cranks within arms reach of the surgeon

A12
Each control system is actuated by a hand
winder

Al4
OTS Scale

|a16
Lack of motors and ratcheting. Smooth
| mechanical movement

|As
| Broken down components can be easily
| transported using carrying device

A8
Hand Winch

A9
Cable & clip connection to LiftLoop

Al13
Parts rated for 50 Ibs: cable, winch,
structure

AlS
Threaded rods

Customer Needs

Quant. Metrics Subsystems

Functions

Al

Working prototype must not consume
more than $1000 of raw materials and
individual test components.

A2
Must last 5+ years with regular

i Cost of mai must
fall below total unit cost.

AS

The prototype must be able to be
sterilized using a conventional steam
autoclave.

Al0

The prototype should be constructed so it
can be disassembled into parts that do not
exceed 15 square inches each for ease of
sterilizing

A3

Must look clean and professional in
appearance with no free or unattached
components, no visible wires, and no
potentially hazardous or sharp edges or
pieces.

Al
___—> Must cost less than $1000 to construct
and maintain.

A2

All forms failure due to wear (fatigue,
thermal, etc.) must exceed a projected
lifetime of 5 years. All mechanical
components must be rated for at least 5
years of service life.

A2

All electrical components must be rated
for 5 years of service and easily accessed
for maintenance

A5

All exposed elements must be made from
materials capable of withstanding
temperatures of 275°F.

User Experience Subsystem

Al10

| Each exposed component must break
T down into a 15 square inch area.

A3

Must use common medical-grade
materials that are acceptable under the
ISO medical device standards.

A3

All wires must be enclosed within the
device and have no visible exposure to
users.

A3

All exposed corners/edges must have a
radius no less than 10mm (or comply with
IEC 60601-1 on sharp edges).

A3
All components must be rigidly attached
to the device.

A4 =

The device must be safe to handle and

cany. ~——3! Weight must comply with Revised NIOSH

A7
The prototype should attach to the
surgical table.

ALl

There should be a minimum of 15 inches
of space between the Lift
Loop/SurgiSleeve and the top aspect of
the prototype to allow the surgeon to
access the abdomen.

Lifting Equation if device is to be lifted.

A7
The device must allow for rigid

—| attachment to the operating table.
Potential clamping accessories included
in user needs statement (i.e. Durabuilt).

ALl
> Must have 15 inches of clearance
between lift loop and prototype.

Frame/Mounting Subsystem

|
|

Al
No motors or expensive machinery.

A2
Internal mechanisms able to be accessed
for maintenance.

A2
No electrical components.

AS
External components made from
aluminum

Al10

Hinge & latch connections to break down
larger components

Non-sterilizable components are internal
to sterilizable housing

A3
Choose between:
Anodized 6061-Al

A3
No wires required for device

A3
All external edges are filleted/chamfered

A3
Fasteners

A4
Total device < 50 Ibs
Subassemblies < 20 Ibs

A7
Universal table clamp, custom-made
ALl

Lack of device components vertically
above liftioop

12



THE DOGHOUSE™

W

* Easy, rigid installation and use

 Motion in all directions

* All materials can be sterilized
o Or reprinted/repurchased

e ~24.1 pounds

0 .



CUSTOMER NEEDS MAPPING

Customer Needs

Quant. Metrics Subsystems

A6

The surgeon needs access to anything
y to adjust the p ype and

increase/decrease angles or lift force

during surgery.

A6

All controls must be 5 feet or lower
vertically relative to the base and less than
3 feet horizontally from the operating
table.

12

It must be easy to adjust and should be
able to be adjusted by only one person
ideally with only one hand.

14

This device should be attached to a scale
that can monitor total kilograms of weight
or total Newtons of force that it is holding.

16
This device should not be overly noisy
when adjusted.

A4
The device must be safe to handle and
carry.

A8

The prototype should stand at least 30
inches from the bed of the surgical table to
accommodate the largest breeds. The
prototype should be able to be adjusted to
stand only 15 inches from the surgical
table bed to accommodate the smallest
patients.

A9
The prototype should have an

Al12

Each control system is actuated by a
—_— single mechanism manipulated with a

single hand.

Al4

/ Digital or analog scale measuring load
must be integrated into prototype design.

Al6

Prototype noise must not exceed 45

dB.(EPA operating room suggestion).
| As

. Device must possess a handle, sling,
wheels, or any other form of manual
assistance for a single person.

A8

The interface between the prototype and
~——3{ lift loop must be vertically adjustable
between 15 and 30 inches above the
operating table.

A9

interface that can accommodate all three
sizes of the Lift Loop and should be easy

Must possess mechanism that
/ 3 lift loop sizes.

to attach to the Lift Loop.

A13 Al3 Moving/Locking Subsystem
P I

The prototype must be able to hold at T R AFOLBURSE S0

least 50 pounds in each direction that it :

can pivot. It should be able to be easily

“locked" into place and hold this

weight/tension for at least 2 hours in each

direction without losing total tensile force, o

A15 All moving components must be able to

This device should have limited unwanted be rigidly locked.

movement such as swinging or rocking
when in use.

User Interface Subsystem

Functions

| a6
l Cranks within arms reach of the surgeon

A12
Each control system is actuated by a hand
winder

Al4
OTS Scale

|a16
Lack of motors and ratcheting. Smooth
| mechanical movement

|As
| Broken down components can be easily
| transported using carrying device

A8
Hand Winch

A9
Cable & clip connection to LiftLoop

Al13
Parts rated for 50 Ibs: cable, winch,
structure

AlS
Threaded rods

Customer Needs

Al

Working prototype must not consume
more than $1000 of raw materials and
individual test components.

A2
Must last 5+ years with regular

i Cost of mai must
fall below total unit cost.

Quant. Metrics Subsystems

Functions

Al
___—> Must cost less than $1000 to construct
and maintain.

A2

All forms failure due to wear (fatigue,
thermal, etc.) must exceed a projected
lifetime of 5 years. All mechanical
components must be rated for at least 5
years of service life.

A2

All electrical components must be rated
for 5 years of service and easily accessed
for maintenance

AS

The prototype must be able to be
sterilized using a conventional steam
autoclave.

A5

All exposed elements must be made from
materials capable of withstanding
temperatures of 275°F.

Al0

The prototype should be constructed so it
can be disassembled into parts that do not
exceed 15 square inches each for ease of
sterilizing

A3

Must look clean and professional in
appearance with no free or unattached
components, no visible wires, and no
potentially hazardous or sharp edges or
pieces.

A4
The device must be safe to handle and
carry.

A7
The prototype should attach to the
surgical table.

User Experience Subsystem

Al10

| Each exposed component must break
T down into a 15 square inch area.

A3

Must use common medical-grade
materials that are acceptable under the
ISO medical device standards.

A3

All wires must be enclosed within the
device and have no visible exposure to
users.

A3

All exposed corners/edges must have a
radius no less than 10mm (or comply with
IEC 60601-1 on sharp edges).

A3
All components must be rigidly attached
1o the device.

A4
Weight must comply with Revised NIOSH
Lifting Equation if device is to be lifted.

A7
The device must allow for rigid

—| attachment to the operating table.
Potential clamping accessories included
in user needs statement (i.e. Durabuilt).

ALl

There should be a minimum of 15 inches
of space between the Lift
Loop/SurgiSleeve and the top aspect of
the prototype to allow the surgeon to
access the abdomen.

ALl
Must have 15 inches of clearance
between lift loop and prototype.

Frame/Mounting Subsystem

|
|

Al
No motors or expensive machinery.

A2
Internal mechanisms able to be accessed
for maintenance.

A2
No electrical components.

AS
External components made from
aluminum

Al10

Hinge & latch connections to break down
larger components

Non-sterilizable components are internal
to sterilizable housing

A3
Choose between:
Anodized 6061-Al

A3
No wires required for device

A3
All external edges are filleted/chamfered

A3
Fasteners

A4
Total device < 50 Ibs
Subassemblies < 20 Ibs

A7
Universal table clamp, custom-made

ALl
Lack of device components vertically
above liftioop

14



ROTTWINDER™

* 3D printable hand winch

* Durable, lightweight

* 22:1 worm gear ratio

* 0.47" linear spool per handle turn
* Self-locking

RottWinder ™ CAD Render
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CUSTOMER NEEDS MAPPING

Customer Needs

Quant. Metrics Subsystems

A6
The surgeon needs access to anything
y to adjust the p ype and —
increase/decrease angles or lift force
during surgery.

12

It must be easy to adjust and shouldbe
able to be adjusted by only one person

ideally with only one hand.

14

This device should be attached to a scale /
that can monitor total kilograms of weight

or total Newtons of force that it is holding.

16
This device should not be overly noisy
when adjusted.

|
A4

The device must be safe to handle and
carry.

A8

The prototype should stand at least 30
inches from the bed of the surgical table to
accommodate the largest breeds. The
prototype should be able to be adjusted to
stand only 15 inches from the surgical
table bed to accommodate the smallest
patients.

A9

A6

All controls must be 5 feet or lower
vertically relative to the base and less than
3 feet horizontally from the operating
table.

Al12

Each control system is actuated by a
single mechanism manipulated with a
single hand.

Al4
Digital or analog scale measuring load
must be integrated into prototype design.

Al6
Prototype noise must not exceed 45
dB.(EPA operating room suggestion).

| As

. Device must possess a handle, sling,
wheels, or any other form of manual
assistance for a single person.

A8

The interface between the prototype and
lift loop must be vertically adjustable
between 15 and 30 inches above the
operating table.

A9
Must possess mechanism that

The prototype should have an /
interface that can accommodate all three

sizes of the Lift Loop and should be easy
to attach to the Lift Loop.

Al3

The prototype must be able to hold at
least 50 pounds in each direction that it
can pivot. It should be able to be easily
“locked" into place and hold this
weight/tension for at least 2 hours in each
direction without losing total tensile force,

3 lift loop sizes.

Al13
Prototype must support at least 50
pounds for 2 hours.

Moving/Locking Subsystem

AlS
All moving components must be able to
be rigidly locked.

movement such as swinging or rocking
when in use. J

User Interface Subsystem

Functions

| a6

i Cranks within arms reach of the surgeon

A12
Each control system is actuated by a hand
winder

Al4
OTS Scale

| a16

Lack of motors and ratcheting. Smooth
| mechanical movement
|

A4
Broken down components can be easily
transported using carrying device

A8
Hand Winch

A9
Cable & clip connection to LiftLoop

Al13
Parts rated for 50 Ibs: cable, winch,
structure

AlS
Threaded rods

Customer Needs Quant. Metrics

Subsystems

Functions

Al Al

Working prototype must not consume | ___—» Must cost less than $1000 to construct
more than $1000 of raw materials and and maintain.

individual test components.

A2

All forms failure due to wear (fatigue,
thermal, etc.) must exceed a projected
lifetime of 5 years. All mechanical

P must be rated for at least 5
years of service life.

A2

Al electrical components must be rated
for 5 years of service and easily accessed
for maintenance

A2
Must last 5+ years with regular
; p :

ost of must
fall below total unit cost.

AS A5
The prototype must be able to be All exposed elements must be made from

sterilized using a conventional steam materials capable of withstanding

autoclave. temperatures of 275°F.

A10 User Experience Subsystem
The prototype should be constructed so it A10

can be disassembled into parts that do not —, Each exposed component must break
exceed 15 square inches each for ease of | down into a 15 square inch area.
sterilizing

A3 A3
Must look clean and professional in Must use common medical-grade
appearance with no free or unattached materials that are acceptable under the

components, no visible wires, and no ISO medical device standards.
potentially hazardous or sharp edges or
pieces. A3
All wires must be enclosed within the
device and have no visible exposure to
users.
A3
All exposed corners/edges must have a
radius no less than 10mm (or comply with
IEC 60601-1 on sharp edges).
A3
All components must be rigidly attached
1o the device.
a4 A4
The device must be safe to handle and
cany. TR Weight must comply with Revised NIOSH
Lifting Equation if device is to be lifted.
A7 AL
The device must allow for rigid
The p"’l(me should attach to the —| attachment to the operating table.
Shrgrca Y Potential clamping accessories included
in user needs statement (i.e. Durabuilt).
ALl
There should be a minimum of 15 inches All
of space between the Lift Must have 15 inches of clearance Frame/Mounting Subsystem
Loop/SurgiSleeve and the top aspect of between lift loop and prototype.
the prototype to allow the surgeon to

access the abdomen.

|
|

Al
No motors or expensive machinery.

A2
Internal mechanisms able to be accessed
for maintenance.

A2
No electrical components.

AS
External components made from
aluminum

Al10

Hinge & latch connections to break down
larger components

Non-sterilizable components are internal
to sterilizable housing

A3

Choose between:
Anodized 6061-Al
6063-Al

3003-Al

A3
No wires required for device

A3
All external edges are filleted/chamfered

A3
Fasteners

A4
Total device < 50 Ibs
Subassemblies < 20 Ibs

A7
Universal table clamp, custom-made

ALl
Lack of device components vertically
above liftioop

16



HUSKY HANDLES™ & KOOLIE KNOBS™

* 3D-printable handles
and knobs

* Large and ergonomic
* Easy to remove

e Maintains sterile
environment

* Disposable/replaceable
(secondary revenue)

* Rotating lock-
mechanism

Husky Handles ™ & Koolie Knobs ™ CAD Render
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CUSTOMER NEEDS MAPPING

Customer Needs Quant. Metrics

Subsystems

A6

A S All controls must be 5 feet or lower

The surgeon needs access to anything vertically relative to the base and less than
Y 1o adjust the p ype and > 3 feet horizontally from the operating

increase/decrease angles or lift force table.
during surgery. ’
12 Al12

Each control system is actuated by a
single mechanism manipulated with a
single hand.

It must be easy to adjust and should be
able to be adjusted by only one person
ideally with only one hand.

Al4
Digital or analog scale measuring load
must be integrated into prototype design.

14

This device should be attached to a scale /
that can monitor total kilograms of weight

or total Newtons of force that it is holding.

Al6
16 / Prototype noise must not exceed 45
This device should not be overly noisy dB.(EPA operaling room suggestion).
when adjusted. -

A4

[ . Device must possess a handle, sling,

A ) wheels, or any other form of manual
The device must be safe to handle and assistance for a single person.
carry. |
A8
The prototype should stand at least 30 A8

inches from the bed of the surgical table to
accommodate the largest breeds. The
prototype should be able to be adjusted to
stand only 15 inches from the surgical

The interface between the prototype and
lift loop must be vertically adjustable
between 15 and 30 inches above the

table bed to accommodate the smallest Operstiog fabve:
patients.

A9
A9

Must possess mechanism that
The prototype should have an / 3 lift loop sizes.
interface that can accommodate all three
sizes of the Lift Loop and should be easy
to attach to the Lift Loop.

Al13

A13

P I
The proto et o to hold at rotonépe 'n;uz;‘s‘uppon at least 50
least 50 pounds in each direction that it :

can pivot. It should be able to be easily
“locked" into place and hold this
weight/tension for at least 2 hours in each
direction without losing total tensile force,

Moving/Locking Subsystem

A15

A15 All mqving components must be able to
This device should have limited unwanted be rigidly locked.

movement such as swinging or rocking ‘

when in use.

User Interface Subsystem

Functions

| a6
l Cranks within arms reach of the surgeon

A12
Each control system is actuated by a hand
winder

Al4
OTS Scale

|a16
Lack of motors and ratcheting. Smooth
| mechanical movement

|As
| Broken down components can be easily
| transported using carrying device

A8
Hand Winch

A9
Cable & clip connection to LiftLoop

Al13
Parts rated for 50 Ibs: cable, winch,
structure

AlS
Threaded rods

Customer Needs Quant. Metrics

Subsystems

Functions

Al Al

Working prototype must not consume Must cost less than $1000 to construct
more than $1000 of raw materials and and maintain.

individual test components.

A2

All forms failure due to wear (fatigue,
thermal, etc.) must exceed a projected
lifetime of 5 years. All mechanical
components must be rated for at least 5
years of service life.

A2

All electrical components must be rated
for 5 years of service and easily accessed
for maintenance

A2
Must last 5+ years with regular
; p :

ost of must
fall below total unit cost.

AS A5

The prototype must be able to be E— All exposed elements must be made from

sterilized using a conventional steam materials capable of withstanding

autoclave. temperatures of 275°F.

A10 User Experience Subsystem
The prototype should be constructed so it A10

can be disassembled into parts that do not — Each exposed component must break
exceed 15 square inches each for ease of | down into a 15 square inch area.
sterilizing

A3 A3
Must look clean and professional in Must use common medical-grade
appearance with no free or unattached materials that are acceptable under the

components, no visible wires, and no ISO medical device standards.
potentially hazardous or sharp edges or
pieces. A3
All wires must be enclosed within the
device and have no visible exposure to
users.
A3
All exposed corners/edges must have a
radius no less than 10mm (or comply with
IEC 60601-1 on sharp edges).
A3
All components must be rigidly attached
1o the device.
a4 A4
The device must be safe to handle and
cany. TR Weight must comply with Revised NIOSH
Lifting Equation if device is to be lifted.
A7 LY
The device must allow for rigid
The prototype should attach (o the —| attachment to the operalingglaue.
surgical table. Potential clamping accessories included
in user needs statement (i.e. Durabuilt).
ALl
There should be a minimum of 15 inches All
of space between the Lift Must have 15 inches of clearance Slameiiiouiog Subsyse)
Loop/SurgiSleeve and the top aspect of between lift loop and prototype.
the prototype to allow the surgeon to

access the abdomen.

|
|

Al
No motors or expensive machinery.

A2
Internal mechanisms able to be accessed
for maintenance.

A2
No electrical components.

AS
External components made from
aluminum

Al10

Hinge & latch connections to break down
larger components

Non-sterilizable components are internal
to sterilizable housing

A3
Choose between:
Anodized 6061-Al

A3
No wires required for device

A3
All external edges are filleted/chamfered

A3
Fasteners

A4
Total device < 50 Ibs
Subassemblies < 20 Ibs

A7
Universal table clamp, custom-made
ALl

Lack of device components vertically
above liftioop

18



TABLE CLAMPS

* Easy to install with just 2 bolts/nuts each
* The DogHouse™ fits in the square posts

* Allows for operation from side or bottom
of table

* Large middle wedge prevents torsion of
top/bottom plates

* ~3.5 pounds each

Clamps CAD Render
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CUSTOMER NEEDS MAPPING

Customer Needs

Quant. Metrics Subsystems

A6

The surgeon needs access to anything
y to adjust the p ype and

increase/decrease angles or lift force

during surgery.

12

It must be easy to adjust and should be
able to be adjusted by only one person
ideally with only one hand.

14

This device should be attached to a scale
that can monitor total kilograms of weight
or total Newtons of force that it is holding.

16
This device should not be overly noisy
when adjusted.

|
A4

The device must be safe to handle and
carry.

A8

The prototype should stand at least 30
inches from the bed of the surgical table to
accommodate the largest breeds. The
prototype should be able to be adjusted to
stand only 15 inches from the surgical
table bed to accommodate the smallest
patients.

A9
The prototype should have an

A6

All controls must be 5 feet or lower

vertically relative to the base and less than
> 3 feet horizontally from the operating

table.

Al12

Each control system is actuated by a
—_— single mechanism manipulated with a

single hand.

Al4

/ Digital or analog scale measuring load
must be integrated into prototype design.

Al6

Prototype noise must not exceed 45

dB.(EPA operating room suggestion).
| As

. Device must possess a handle, sling,
wheels, or any other form of manual
assistance for a single person.

A8

The interface between the prototype and
~——3{ lift loop must be vertically adjustable
between 15 and 30 inches above the
operating table.

A9

interface that can accommodate all three
sizes of the Lift Loop and should be easy
to attach to the Lift Loop.

A13

The prototype must be able to hold at
least 50 pounds in each direction that it
can pivot. It should be able to be easily
“locked" into place and hold this
weight/tension for at least 2 hours in each
direction without losing total tensile force,

Must possess mechanism that
/ 3 lift loop sizes.

Al13

Prototype must support at least 50
pounds for 2 hours.

A15

Moving/Locking Subsystem

Al5

This device should have limited unwanted
movement such as swinging or rocking
when in use.

All moving components must be able to
be rigidly locked.

User Interface Subsystem

Functions

| a6
l Cranks within arms reach of the surgeon

A12
Each control system is actuated by a hand
winder

Al4
OTS Scale

|a16
Lack of motors and ratcheting. Smooth
| mechanical movement

|As
| Broken down components can be easily
| transported using carrying device

A8
Hand Winch

A9
Cable & clip connection to LiftLoop

Al13
Parts rated for 50 Ibs: cable, winch,
structure

AlS
Threaded rods

Customer Needs

Al

Working prototype must not consume
more than $1000 of raw materials and
individual test components.

A2
Must last 5+ years with regular

i Cost of mai must
fall below total unit cost.

AS

The prototype must be able to be
sterilized using a conventional steam
autoclave.

Al0

The prototype should be constructed so it
can be disassembled into parts that do not
exceed 15 square inches each for ease of
sterilizing

Quant. Metrics Subsystems

Functions

Al
___—> Must cost less than $1000 to construct
and maintain.

A2

All forms failure due to wear (fatigue,
thermal, etc.) must exceed a projected
lifetime of 5 years. All mechanical
components must be rated for at least 5
years of service life.

A2

All electrical components must be rated
for 5 years of service and easily accessed
for maintenance

A5

All exposed elements must be made from
materials capable of withstanding
temperatures of 275°F.

User Experience Subsystem

Al10

| Each exposed component must break
T down into a 15 square inch area.

A3

Must look clean and professional in
appearance with no free or unattached
components, no visible wires, and no
potentially hazardous or sharp edges or
pieces.

A3

Must use common medical-grade
materials that are acceptable under the
ISO medical device standards.

A3

All wires must be enclosed within the
device and have no visible exposure to
users.

A3

All exposed corners/edges must have a
radius no less than 10mm (or comply with
IEC 60601-1 on sharp edges).

A3

All components must be rigidly attached
1o the device.

A4
Weight must comply with Revised NIOSH
Lifting Equation if device is to be lifted.

A7
The prototype should attach to the
surgical table.

A7

The device must allow for rigid
attachment to the operating table.
Potential clamping accessories included

ALl

There should be a minimum of 15 inches
of space between the Lift
Loop/SurgiSleeve and the top aspect of
the prototype to allow the surgeon to
access the abdomen.

in user needs statement (i.e. Durabuilt).

ALl
> Must have 15 inches of clearance
between lift loop and prototype.

Frame/Mounting Subsystem

|
|

Al
No motors or expensive machinery.

A2
Internal mechanisms able to be accessed
for maintenance.

A2
No electrical components.

AS
External components made from
aluminum

Al10

Hinge & latch connections to break down
larger components

Non-sterilizable components are internal
to sterilizable housing

A3
Choose between:
Anodized 6061-Al

A3
No wires required for device

A3
All external edges are filleted/chamfered

A3
Fasteners

A4
Total device < 50 Ibs
Subassemblies < 20 Ibs

A7
Universal table clamp, custom-made
ALl

Lack of device components vertically
above liftioop
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LINEAR MOTION

* Adjustable along both
x and y axes

* Lead screws: 2"
linear motion per turn

* Actuated by Husky

Handles™ and Koolie
Knobs™

* Self-locking

Upper DogHouse Frame CAD Render



CUSTOMER NEEDS MAPPING

Customer Needs

Quant. Metrics Subsystems

A6
The surgeon needs access to anything
y to adjust the p ype and —
increase/decrease angles or lift force
during surgery.

12

It must be easy to adjust and shouldbe
able to be adjusted by only one person

ideally with only one hand.

14

This device should be attached to a scale /
that can monitor total kilograms of weight

or total Newtons of force that it is holding.

16
This device should not be overly noisy
when adjusted.

|

A4
The device must be safe to handle and
carry.

A8

The prototype should stand at least 30
inches from the bed of the surgical table to
accommodate the largest breeds. The
prototype should be able to be adjusted to
stand only 15 inches from the surgical
table bed to accommodate the smallest
patients.

—

A9

A6

All controls must be 5 feet or lower
vertically relative to the base and less than
3 feet horizontally from the operating
table.

Al12

Each control system is actuated by a
single mechanism manipulated with a
single hand.

Al4
Digital or analog scale measuring load

must be integrated into prototype design. User Interface Subsystem

Al6
Prototype noise must not exceed 45
dB.(EPA operating room suggestion).

| As

. Device must possess a handle, sling,
wheels, or any other form of manual
assistance for a single person.

A8

The interface between the prototype and
lift loop must be vertically adjustable
between 15 and 30 inches above the
operating table.

A9
Must possess mechanism that

The prototype should have an /
interface that can accommodate all three

sizes of the Lift Loop and should be easy

to attach to the Lift Loop.

A13
The prototype must be able to hold at
least 50 pounds in each direction that it

can pivot. It should be able to be easily
“locked" into place and hold this
weight/tension for at least 2 hours in each
direction without losing total tensile force,

Al5
This device should have limited unwanted

3 lift loop sizes.

Al13
Prototype must support at least 50
pounds for 2 hours.

Moving/Locking Subsystem

AlS
All moving components must be able to
be rigidly locked.

movement such as swinging or rocking
when in use.

Functions

| a6
l Cranks within arms reach of the surgeon

A12
Each control system is actuated by a hand
winder

Al4
OTS Scale

|a16
Lack of motors and ratcheting. Smooth
| mechanical movement

|As
| Broken down components can be easily
| transported using carrying device

A8
Hand Winch

A9
Cable & clip connection to LiftLoop

Al13
Parts rated for 50 Ibs: cable, winch,
structure

AlS
Threaded rods

Customer Needs

Quant. Metrics Subsystems

Functions

Al

Working prototype must not consume
more than $1000 of raw materials and
individual test components.

A2
Must last 5+ years with regular

i Cost of mai must
fall below total unit cost.

AS

The prototype must be able to be
sterilized using a conventional steam
autoclave.

Al0
The prototype should be constructed so it

Al
___—> Must cost less than $1000 to construct
and maintain.

A2

All forms failure due to wear (fatigue,
thermal, etc.) must exceed a projected
lifetime of 5 years. All mechanical
components must be rated for at least 5
years of service life.

A2

All electrical components must be rated
for 5 years of service and easily accessed
for maintenance

A5

All exposed elements must be made from
materials capable of withstanding
temperatures of 275°F.

User Experience Subsystem
Al0

can be disassembled into parts that do not — Each exposed component must break

exceed 15 square inches each for ease of

sterilizing

A3

Must look clean and professional in
appearance with no free or unattached
components, no visible wires, and no
potentially hazardous or sharp edges or
pieces.

A4
The device must be safe to handle and
carry.

A7
The prototype should attach to the
surgical table.

ALl

There should be a minimum of 15 inches
of space between the Lift
Loop/SurgiSleeve and the top aspect of
the prototype to allow the surgeon to
access the abdomen.

down into a 15 square inch area.

A3

Must use common medical-grade
materials that are acceptable under the
ISO medical device standards.

A3

All wires must be enclosed within the
device and have no visible exposure to
users.

A3

All exposed corners/edges must have a
radius no less than 10mm (or comply with
IEC 60601-1 on sharp edges).

A3
All components must be rigidly attached
1o the device.

A4
~——3! Weight must comply with Revised NIOSH
Lifting Equation if device is to be lifted.

A7
The device must allow for rigid

—| attachment to the operating table.
Potential clamping accessories included
in user needs statement (i.e. Durabuilt).

ALl
> Must have 15 inches of clearance
between lift loop and prototype.

Frame/Mounting Subsystem

|
|

Al
No motors or expensive machinery.

A2
Internal mechanisms able to be accessed
for maintenance.

A2
No electrical components.

AS
External components made from
aluminum

Al10

Hinge & latch connections to break down
larger components

Non-sterilizable components are internal
to sterilizable housing

A3
Choose between:
Anodized 6061-Al

A3
No wires required for device

A3
All external edges are filleted/chamfered

A3
Fasteners

A4
Total device < 50 Ibs
Subassemblies < 20 Ibs

7

A
Universal table clamp, custom-made

ALl
Lack of device components vertically
above liftioop
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INCORPORATING A SCALE
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CUSTOMER NEEDS MAPPING

Customer Needs

Quant. Metrics Subsystems

A6

The surgeon needs access to anything
y to adjust the p ype and

increase/decrease angles or lift force

during surgery.

12

It must be easy to adjust and should be
able to be adjusted by only one person
ideally with only one hand.

A6

All controls must be 5 feet or lower

vertically relative to the base and less than
> 3 feet horizontally from the operating

table.

Al12

Each control system is actuated by a
—_— single mechanism manipulated with a

single hand.

14

This device should be attached to a scale
that can monitor total kilograms of weight
or total Newtons of force that it is holding.

Al4
Digital or analog scale measuring load
must be integrated into prototype design.

16
This device should not be overly noisy
when adjusted.

|
A4

The device must be safe to handle and
carry.

A8

The prototype should stand at least 30
inches from the bed of the surgical table to
accommodate the largest breeds. The
prototype should be able to be adjusted to
stand only 15 inches from the surgical
table bed to accommodate the smallest
patients.

A9
The prototype should have an

Al6

Prototype noise must not exceed 45

dB.(EPA operating room suggestion).
| As

. Device must possess a handle, sling,
wheels, or any other form of manual
assistance for a single person.

A8

The interface between the prototype and
~——3{ lift loop must be vertically adjustable
between 15 and 30 inches above the
operating table.

A9

interface that can accommodate all three
sizes of the Lift Loop and should be easy
to attach to the Lift Loop.

A13

The prototype must be able to hold at
least 50 pounds in each direction that it
can pivot. It should be able to be easily
“locked" into place and hold this
weight/tension for at least 2 hours in each
direction without losing total tensile force,

Must possess mechanism that
/ 3 lift loop sizes.

Al13

Prototype must support at least 50
pounds for 2 hours.

A15

Moving/Locking Subsystem

Al5

This device should have limited unwanted
movement such as swinging or rocking
when in use.

All moving components must be able to
be rigidly locked.

User Interface Subsystem

Functions

| a6
l Cranks within arms reach of the surgeon

A12
Each control system is actuated by a hand
winder

Al4
OTS Scale

|a16
Lack of motors and ratcheting. Smooth
| mechanical movement

|As
| Broken down components can be easily
| transported using carrying device

A8
Hand Winch

A9
Cable & clip connection to LiftLoop

Al13
Parts rated for 50 Ibs: cable, winch,
structure

AlS
Threaded rods

Customer Needs

Quant. Metrics Subsystems

Functions

Al

Working prototype must not consume
more than $1000 of raw materials and
individual test components.

A2
Must last 5+ years with regular

i Cost of mai must
fall below total unit cost.

AS

The prototype must be able to be
sterilized using a conventional steam
autoclave.

Al0
The prototype should be constructed so it

Al
___—> Must cost less than $1000 to construct
and maintain.

A2

All forms failure due to wear (fatigue,
thermal, etc.) must exceed a projected
lifetime of 5 years. All mechanical
components must be rated for at least 5
years of service life.

A2

All electrical components must be rated
for 5 years of service and easily accessed
for maintenance

A5

All exposed elements must be made from
materials capable of withstanding
temperatures of 275°F.

User Experience Subsystem
Al0

can be disassembled into parts that do not — Each exposed component must break

exceed 15 square inches each for ease of

sterilizing

A3

Must look clean and professional in
appearance with no free or unattached
components, no visible wires, and no
potentially hazardous or sharp edges or
pieces.

A4
The device must be safe to handle and
carry.

A7
The prototype should attach to the
surgical table.

ALl

There should be a minimum of 15 inches
of space between the Lift
Loop/SurgiSleeve and the top aspect of
the prototype to allow the surgeon to
access the abdomen.

down into a 15 square inch area.

A3

Must use common medical-grade
materials that are acceptable under the
ISO medical device standards.

A3

All wires must be enclosed within the
device and have no visible exposure to
users.

A3

All exposed corners/edges must have a
radius no less than 10mm (or comply with
IEC 60601-1 on sharp edges).

A3
All components must be rigidly attached
1o the device.

A4
~——3! Weight must comply with Revised NIOSH
Lifting Equation if device is to be lifted.

A7
The device must allow for rigid

—| attachment to the operating table.
Potential clamping accessories included
in user needs statement (i.e. Durabuilt).

ALl
> Must have 15 inches of clearance
between lift loop and prototype.

Frame/Mounting Subsystem

|
|

Al
No motors or expensive machinery.

A2
Internal mechanisms able to be accessed
for maintenance.

A2
No electrical components.

AS
External components made from
aluminum

Al10

Hinge & latch connections to break down
larger components

Non-sterilizable components are internal
to sterilizable housing

A3
Choose between:
Anodized 6061-Al

A3
No wires required for device

A3
All external edges are filleted/chamfered

A3
Fasteners

A4
Total device < 50 Ibs
Subassemblies < 20 Ibs

A7
Universal table clamp, custom-made
ALl

Lack of device components vertically
above liftioop
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DESIGN SAFETY

* Design factor of safety chosen for:

. . Effects of Failure Failure
o Consequences of catastrophic failure Failure Controls
o Uncertainty in materials
* FOS,=3.0
* Critical margins of safety (MOS) all
positive

Risk Priority
Number

o Some too positive (optimization)

* Failure modes and effects analysis

25



CRITICAL COMPONENTS

e 8020 branches

o Modeled as simply supported beams under bending
and torsion

* Vertical 8020 members
o Modeled as cantilever beams under bending
o Buckling

 Clamps
o Cantilever beams under bending

* Linear bearings
o Winch bearings under torsion
o Frame bearings under vertical load

COMPRESSION j§ TENSION

1

Cronsion J cevome J puckime

-
R
‘_
I
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8020 BRANCHES

* Bending stress is most critical failure :

mOde ~ 15in _ 15 in R
* Shear stresses also a major concern 1y E—— P Fon Fiy
I 6
* Principal stresses calculated to apply JF . ) .
. . . By 7 1y
failure criterion ” ’
* FOS;: 3.1
r N
* MOS: +0.02 F
AN
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VERTICAL 8020

* Bending stress greatest at bottom

e Combined with compressive stress

o FOS;: 4.1
o MOS: +0.36

* Buckling not an issue
oF_..=~9,900 lbf

crit

23 1n

Fpy

P F =

777777

A
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CLAMPS

* Top plate bending along length and width
o FOS;: 3.5
o MOS: +0.18

o Bolt preload found for joint separation FOS of 3.0 -
o Yield FOS;: 2.8 |
o MQOS: -0.06 X

e 3/8” next nominal size
o FOS;: 4.7
o MOS: +0.58

e 1/4” bolts under 550 |lbf load P |\
:

P 29



LINEAR BEARINGS

* Bearing pads most critical

* Shear forces generated by moment
o FOS;: 5.7
o MOS: +0.9

* Middle bearings under 100 lbf load
o Recommended load capacity of 200 lbf

30



OVERDESIGN

* Diagonal members
o MOS: +85

e Horizontal stiffeners
o MOS: +250

e Goals:
o Reduce weight
o Maintain stiffness




PERFORMANCE EVALUATION #1

RottWinder™ Hand Winch

Category Level 0 Level 1 Level 2 Level 3 Level 4

Vertical Range of Achieves less Achieves af Achieves at least Achieves full Exceeds range
. than 50% of least 50% of :

Motion the full range the full range 80% of the full range of 15-30 | of 15-30 inches

20 pts range (10 pts). inches (15 pts). 20 pts).

(20 pts) (0 pts). (5 pts). ge (10 pts) (15 pts) (20 pts)
Supports 25 Sugolun dSZS
Load Support (15 25 pomds 25 pouqu Supports 25 pounds pounds with consistently

pts) causes winch to | cauvses winch with large small with 110
break (0 pts). to slip (5 pts). | deformations (9 pts). deiﬁgﬂﬂtg)ons complications)

Pis)- 15 pts).

Functional but :
. Not functional much lower F unctional but Matches Exceeds
Gear Ratio o . slightly lower than : .
(10 pts) or prohibitively | than predicted edicted oear ratio predicted gear predicted gear
P slow (0 pts). gear ratio pr & ratio (8 pts). ratio (10 pts).
= (6 pts).
(4 pts).
. 0.5+ inches : : :
Rate of Travel (5 | <0.5 inches per or second 0.75+ inches per 1+ inches per 1.5+ inches per

pts) second (1 pts). P 2 pts) second (3 pts). second (4 pts). second (5 pts).

32



PERFORMANCE EVALUATION #2

DogHouse™ Frame

33



PERFORMANCE EVALUATION #2

DogHouse™ Frame

Before loading During loading (~50 lbs) After loading
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PERFORMANCE EVALUATION #2

DogHouse™ Frame

(15 pts).

Category Level 0 Level 1 Level 2 Level 3 Level 4
Visual/Photographic | Broken Notable e _ . No visible
I . t def . def ; Minor cosmetic damage or
nspection GGEPDESH 8 -{?ﬂmi;jnﬂa E(TI;H?;E 1:;:-113 damage (18 pts). | def fion (20
(20 pts) pis)- < P1s)- pLs)- pts).
Frame )
Frame does remains Ermmf r».;lmmnﬂsi Frame remains Frame remains
Structural Integrity | not remain functional ¢ sgme W functional with fully functional
(30 pts) functional with IlD‘l:ElblE deformation low deformations and rigid (30
(0 pts). deformation (20 pts) (25 pts). pts).




>

PERFORMANCE DEMONSTRATION




PERFORMANCE DEMONSTRATION

* Mounting and clamping demo
* Rottwinder™ lifting demo









DESIGN IMPROVEMENTS

* Lower, more accessible handles

* Quicker, easier connection to LiftLoop™

* Faster winches/lead screws

* Make frame assembly easier

* Make table attachment (clamping) easier

* Foldable assembly

* Reduce material in overdesigned components
* Overall housing
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MARKET

OPPORTUNITY

438,000

Total vet clinics in the country

2. 20)0)+

Vet clinics in the state of Florida

. Northwest District

Alys Beach (Walton County)
Biountstown (Calhoun)

Jackson County

Navarre (Santa Rosa)

Ok TDC Film C

Panama City (Bay)

Pensacola (Escamba)

Port Saint Joe (Gull)

Beaches of South Walton (Walton)
Seaside Film Commssion
Washington (Washington)
Apalachicola & St George island
(Frankhn)

Tallahassee (Capetal City, Leon)

Central East District

City of Paim Coast (Flagler)
St Augustine Film Office (SAFO)
Port St. Lucie, City of (Port St Lucie)
St Lucie (St Lucie)

Stuart (Martin)

Cocoa BeactvSpace Coast (Brevard)
Sebastian River (Indian River)

Metro Orlando Film & Entertainment
Commission

Vero Beach (Inckan River)

City of Vero Beach

Okeechobee

. Southeast District

Flonda Keys & Key West Fiim Commission
Greater Fort Lauderdale Film Commession

City of Miame

Miams-Dade County Office of Film and
Entertainment

Paim Beach County Film & Telewsion
Commission

I:] Central West District

- Southwest District

Northeast District

Lake Cdy (Columbia)
Suwannee County
Amela Island, Femandina Beach

Jacksomvie Fim Commission
(Dwal)

Palatka (Putnam)

Gaineswlle Film Commission

(Alachua)

Trenton (Giichnst)
Pey (Taylor)
Starke (Bradford)

Cedar Key (Levy County)
Ocala (Marion)
Wikdwood (Sumter)
Aubundaie (Polk)
Brookswlle (Hernando)
Crystai River, Homosassa, Inverness
(Citrus)

New Port Richey, Dade City,
Zephyrhilis (Pasco)

St Petersburg - Clearwater Film
Commission

Tampa Hiksborough Film & Digital
Media Commission

Tarpon Springs (Pinellas)

Boca Grande Area (Lee)
Bradenton Area Convention & Visitors Bureau
Cape Coral (Lee)

Charlotte County (Englewood, Port Charlotte
Punta Gorda)

Clewston, FL ( )

Coler County Film Office (Paradise Coast)
Lee County

City of Fort Myers (Lee)

Sarasota County Film and Entertainment Office
Sebang (Highlands County)
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COMPETITION

Manu&ai\cturability

Design Opportunity Map
2250 USD
Price
<€ >
*featuring insufflation devices
vetiivation
<400 USD 40,000 USD*
sHinow  stpyker
19,140 USD*
7,800 USD*
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COMPETITIVE ADVANTAGES

* A in lift [aparoscopy

* Abdominal wall lifting is for use in small animals
* Also is

« Raw materials are



TRACTION

Q32024

Q42024 Q12025

1%
Q Launch
c
o
7]
Q@ Gamma Testing
= Beta Testing
Alpha Testing
>
Ideation Prototyping Improve User Interface System
Improvements

g Customer Needs Mapping Pilot Beta Testing 3rd Party Integrations
8
& MVP Requirements/Patenting Feedback

Define Sales Territory Cold call - Leads Prospect Leads Document Customers

1%

% Bottom Up Start-up Strategy Launch Marketing Analyze Sales Trends
(]

Competitive Pricing Sales System & CFM

o Lead Generation Strategies Set-up Google Analytics Develop Calender/4-year Marketing Improvements

= plan

£

i System Designer Website Designer Maintenance Engineer
=

Create Startup Budget Functional Needs/Initial Hire Senior Developers Organize Payroll
Hiring

[}

=

9o

® - )

o Company Formation Hedgehog Conceptl/ldenitify Company Market Share Reporting

8- Values
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FINANCIALS
e [ ey

Raw Material — Single Unit 1,426*
Raw Material — Batch Order (10 Units) 12,154*
3D Printers (20) 22,780
Mill/Lathe (2) 10,000
MIG Welder 1,000

Equipment Total 33,780
Single Unit Total 35,206
Batch Total 45,934

*40%-50% of raw material cost is associated with T slot linear bearings and corner brackets. We plan to 3D print the linear bearing housings in the future and
can attempt to find a cheaper method of manufacturing the corner brackets ourselves, potentially reducing material cost drastically.
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FINANCIALS

1800

1600

1400

Thousands of USD

1200

1000

800

600

400

20

o

0 I

2025
W Expenses

2026
B Gross Income

2027

2028
H Net Income

Revenue

Expenses
Labor
Marketing
Office
Equipment
Business
Patents

Total
Expenses

Net Profit
*Before Taxes

210,000

45,000
25,000
50,000
34,000
160

10,000

130,160

79,840

530,000

92,250
25,000

50,000

167,250

362,750

1,100,000

142,000
25,000
50,000
0

0

0

217,000

883,000

1,600,000

200,000
25,000
50,000
0

0

275,000

1,325,000
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INVESTMENT

« Seeking $150,000 investment

o Creating 10 DogHouse™ units
o Testing of these units in clinics around FL
o Establishing a shop with 3D printers, mill, lathe, and MIG welder
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