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:
•

The client collaborates w
ith a local laboratory that is interested in ergonom

ic 
factors to protect the w

ell-being of its em
ployees.

•
A

n ergonom
ic container opener is needed because:

1.  R
epetitive hand m

otion has been found to cause basal joint arthritis [1]. 
2.  The torque required to open containers has been found to be extrem

ely
difficult for m

ost users [2]. 
•

M
any devices on the m

arket, but none m
eet the need because they are:

•
Loud

•
Inefficient

•
Low

 durability
•

D
o not reduce hand strain sufficiently
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:
•

A
 local com

m
ercial food-testing laboratory em

ploys over 400 technicians 
•

Technicians are required to repeatedly cap and uncap laboratory containers
•

Each technician follow
s a procedure, w

hich involves the uncapping and 
capping of 50-100 containers per day. 

•
The repetitive counter-tw

isting m
otion that these technicians exhibit daily 

leads to significant strain on their hands, w
rists and fingers. 

•
The goal is to reduce this discom

fort by developing a container opener tool 
or stationary fixture that assists in the opening of variably-sized containers.

Scottland A
dkins 1, C

rysta Frank
1, N

ick H
aller 1, H

unter H
igby

1, K
atelyn W

erth
1

A
dvisor: D

r. John Puccinelli 1and C
lient: Prof. R

obert R
adw

in
1,2

1D
epartm

ent of B
iom

edical Engineering, U
niversity of W

isconsin-M
adison

2D
epartm

ent of Industrial Engineering, U
niversity of W

isconsin-M
adison

Sem
i-A

utom
atic E

rgonom
ic C

ontainer O
pener

Laboratory procedures often necessitate extensive use of w
rists and hands. The current 

procedure at a local lab requires each technician to open a large num
ber of containers each day, invoking 

trem
endous hand stress and strain. A

 device is desired to significantly reduce this hand strain during the 
opening of containers. W

hile m
anual and autom

atic container-opening devices are currently on the 
m

arket, they are targeted for consum
er use rather than industrial or laboratory use. M

ore specifically, the 
m

ajority of autom
atic container-opening devices do not have the pow

er to open containers fast enough 
for the technicians of concern, thus these devices w

ould reduce their productivity. A
 new

, autom
atic 

device is being proposed to specifically m
eet the technician’s needs; m

ost im
portantly, the device w

ill be 
designed to significantly reduce hand strain w

ithout negatively affecting w
orkflow

.

C
onfidence intervals show

 no significant difference 
betw

een the tim
e to m

anually open containers and 
the tim

e to open containers using the device. n=
6. 

Error bars denote 95%
 confidence intervals

Interior of the cone as a result of 
continuous opening of containers. 
Left: high-friction silicone coating 
prior to opening.  R

ight: high-friction 
silicone coating upon opening 
approxim

ately 600 containers.  
M

inim
al w

ear is evident on the 
coating after use, only one sm

all area 
portrays any loss of coating after 
testing, denoted by red circles. 

A t-test com
paring the tim

es to open containers m
anually 

and w
ith the device show

ed no significant difference in tim
e 

for both container sizes (p-value =
 0.0149 and 0.0397 for 

large and m
edium

 containers respectively) n=
 6.
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V
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in T
im

e R
equired to O

pen 
C

ontainers

1.
Significantly relieve the hand strain caused from

 the repetitive opening of containers
2.

O
pen containers w

ith m
inim

al m
anual intervention à

O
ne hand

3.
O

pen containers w
ithout interrupting w

orkflow
 or production à

M
eet quotas

4.
O

pen at least 100 bottles per day per technician 
5.

Single device to open containers ranging from
 1.25” to 3.5” in diam

eter
6.

M
aintain function for over at least 10,000 hours of use

Ø
The m

otor’s lifetim
e is approxim

ately 10,000 hours [7]
Ø

A
ll structural m

aterials should tolerate use for over 10 years
7.

B
e capable of undergoing sterilization

8.
B

e safe for the user to operate
9.

C
ost no m

ore than standard laboratory equipm
ent ~$500-$1000

B
efore

A
fter

T
he sem

i-autom
atic final container opener in action

A
 user presses the container upw

ards into the cone, 
causing a snap-action sw

itch to activate the m
otor. The 

m
otor revolves the high friction cone (clockw

ise) until 
the cover is rem

oved. The user relieves the pressure 
from

 the container stopping the m
otor. 

Laboratory containers that 
represent the containers that the 
device w

ill be used to open [3].

R
epresentation of the w

earing 
of cartilage that leads to basal 
joint arthritis in carpals and 
proxim

al phalanx [4]. 

•D
evelop conveniently interchangeable cones to accom

m
odate even m

ore container sizes
Ø

O
ur final device accom

m
odates containers w

ith cover diam
eters of  1.7” –

3.5”
•Fabricate a protective shield to cover the cone, hub, and m

otor com
ponents of the device

Ø
This w

ould further ensure safety of the device w
hile in use

•Produce m
ore devices identical to the final design 

Ø
This w

ould allow
 m

ore technicians access to a container opener, therefore reducing hand 
stress and strain for a greater percentage of laboratory em

ployees
•Provide a pow

er supply for the device
Ø

The m
otor in the final device is a 24 V

 D
C

 gear m
otor, m

eaning that it requires either a direct 
D

C
 pow

er supply or a D
C

 to A
C

 transform
er

A transform
er provides the capability to convert input AC 

voltage to output D
C voltage, which is necessary if the user 

plans to power the device via traditional wall outlet [9].

A D
C power supply provides the 

capability to supply a fixed voltage or 
current to the device [10].

V
isual representation of a w

orkflow
 

pattern [8].

M
otor

G
ap

–
closes to 

activate the sw
itch 

w
hen container is 

inserted 

Sw
itch –

w
hen 

activated, causes the 
m

otor to rotate the 
cone

C
one

–
accom

m
odates 

various container sizes

Silicone C
oating–

provides high-friction 
interaction betw

een 
container and cone

Steel Structure &
 

Base Plates –
provides durability 
and stability during 

device use

T
E
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D
evices that are currently on 

the m
arket.

L
eft: A

n exam
ple of an 

autom
atic container opener [5]. 

R
ight: A

n exam
ple of a m

anual 
device that assists the user w

ith 
opening containers of various 

sizes [6]. 
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