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The Prototyping and Ergonomic Evaluation of an Easy to Open Tofu Pack

Tsuyoshi Yi Yoto, Tetsuya Tatara and Toshiji Suzuki

There are only a few tofu packs on shelves that can be opened easily by hand. At present many
people have to cut the upper film of tofu packs by knife. Consequently, tofu packs are hard to handle
for children, the elderly and physically challenged people. In order to open tofu packs easily, the idea
of adding a ring to the top film was proposed by a junior high school student. This proposal was
awarded the 9th universal design grand prize of Shizuoka prefecture for junior high school students.
We made a prototype of the tofu pack, named Surutto, based on the design competition idea, to ex-

amine the practicality of the pack in its usability and muscle load requirements.

Method: The subjects were 4 sufferers of rheumatism, 6 elderly people and 7 young people. A ques-
tionnaire was completed by the subjects after they opened the tofu packs and the times taken were
measured. The muscular load was evaluated by surface electromyogram (EMG) of muscles flexor
digitorum superficialis, extensor digitorum, flexor carpi ulnaris and adductor pollicis on the elderly and
young people.

Result: The subjects couldn’t open the off the shelf tofu packs even though they made all possible
effort for 39 seconds on average. Conversely, the Surutto pack could be opened by all the subjects
in 13 seconds. The mean time of the subject groups was 21 seconds for sufferers of rheumatism, 10
The results of the EMG showed
that the muscular load required to open the Surutto pack was about 1/4 to 1/5 that required for the
packs off the shelf.

seconds for the elderly people and 17 seconds for young people.

Conclusion: After we adjusted the adhesive strength between the base and the top film of the proto-
type tofu pack and added a ring to the top film, people could open the tofu pack easily by pulling
on the ring with one finger. As well as healthy young people, the elderly and the physically chal-

lenged could open the tofu pack with weaker force and in less time than the existing pack designs.

1. FFim Az G 5E&1310.4% £ 8D F1HT10% %

S LIS & <L & v 7 B ORE NIl
FH - BEE b, BREME LTHARIIRS T,
HRPTEHAINTWE, BATIE 1 HR-FEERH
BHTHASHh, AEICHIRAERNANTH S,

HADGRI Lo mEa AN, #ExkeD
2,822 NE D MADICED 281G (G LR)
$22.1% & 155 72, [0 AL (RIS
(31,3227 N (149907 AL k82377 ) T &

Ateo £XTH A1 AnEiE. 101 1 ADTH
b AR ES TS LB -TwaY,
T, REBERERREEE S4BT AVSE L 5D,
[FROBENEE] LiFA 2 AEE. BARZHE
TH560/5 Ay A D45%% T b, 1EPERIHE Y
U2 FDOATHEEHIAARLETIOIATHD
—AEIT 1 J75,000 A LS T L T3 Y,



FRIUR TR ITTar BT

#5475 (201D

/N

20 NERTASF JaL by

-2 o= FENHT DFATET ML,

IEATRNIA PG G BT T
778 AN T 55 TTHET

TITTTTTTT]
L JI!'JlJI

CEis)

— BB E T 3R Ee
__drst FiBas Zemesh,

[]]

oo TN TLNAL AN TTITLE L) HAE L

#i

TKE TR

Figure 1. New idea for open tofu pack proposed by a junior high school student Momoko Inamori
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Figure 2. Prototype of the tofu pack named "Surutto" and traditional tofu pack
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Figure 3. Experimental snhap
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Figure 4. A sample image of EMG synchronously recorded with V|deo
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Figure 5. The comparison of the duration of 2 tasks
of each group

YG: young people, EG: elderly people, RG: group of
rheumatism
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Figure 6. The comparison of the subjective assess-
ment values
YG: young people, EG: elderly people ,
rheumatism

RG: group of
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Figure 7. The comparison of the muscular load
YG: young people n=7, EG: elderly people n=6
FDS: flexor digitorum superficialis, ED: extensor digitorum, FCU: flexor carpi ulnaris, AP: adductor pollicis
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