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Abstract In recent years, the service design in the medical sector evolves through practical service research and
development that can visualize both intangible and intangible service elements in an integrative way and derive innovative
solutions to help customers feel the service more important value. With the improvement of personal income, interest in
medical welfare and well-being is increasing day by day, and the focus of the medical sector shifts from the concept of
treatment of diseases and illness to preventive medicine. In response to this trend, research and development of home
health care system, which greatly reduces the time and space constraint of health checkup and health care by combining
ubiquitous concept with medical welfare, are being actively conducted, and the needs for improving products and medical
environment based on user-centered medical service and user needs in accordance with the Health Care 3.0 Era, it becomes
necessary to develop on-site medical diagnostic products that reflect user-centered needs and needs. This study is intended
to research and develop a product that sufficiently reflects the needs of users by applying suitable materials and shape for
on-site diagnostic product in researching and developing Wireless X-ray Detector.
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Fig. 1. User-centered design.
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Fig. 2. Service design process [4].
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(Unit : USD million)

CEICE I I

Analog
X-Ray
oo 3121 3335 3570 3841 4133 4464 4823 5280  7.6%

Total 3,332 3,536 3,769 4,039 4,331 4,663 5,025 5,437 7.2%

Fig. 5. Forecast of world X-ray imaging equipment market size [7].

(Unit : USD billion)
o Lo Lo Lo Lo Lo [ Lo Lo Lo
1,015 1,267 10.4%
Europe 822 871 922 978 1,036 1,099 1,166 1,238 6.0%
China 433 490 554 626 702 788 885 995 12.6%
Japan 170 181 194 207 221 236 253 271 6.9%
Korea 107 121 137 156 177 200 228 259 13.5%
Fig. 6. Forecast of world x-ray imaging equipment market size [7].
Table 1
In-depth interview with users
No Period Interviewee Organization
2016.02.17 3 radiologists Seoul National University Hospital (Bundang)

e .
17 interview images

2016.09.08 2 radiologists

nd - . .
2" interview images

/:e-#/—\,

2 ‘? [
le..a.

2016.03.25 Sales Rep. of North America

d - . .
3" interview images
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Removable handle required
Lightweight Durability
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No grid required
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Seong Il Song

No handle required

Lightweight Durability

Dark color
Hospital
officials
(Korea)

Pattern (anti—slip)

Waterproof
No grid required

Processing product
appearance round

Fig. 7. Deriving key words.

Table 2
Deriving key words

Category

Keyword

In-depth interview

Lightweight, Durability, Dark color, Waterproof, No grid required
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Critical elements of DR detector
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Critical elements of DR Detector

Mobility

Convenient and functional

mobile elements

Durability

Material
Finishing

Usability

User—centered design
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Table 4
Design elements by key words

Anti-slip pattern: Apply pattern

Utilize Anti—slip pattern to prevent slip
Lightweight/Robustness: Carbon magnesium applied

Need to use high—strength lightweight material

CFRP Long—fibgr reinfort_:ed Magnesium Engineering plastics +
composite material

Excellent strength and

ili Al teel st h ili
Strong durability (Mwblg\‘{f'-‘msmge S "9"‘?1 LA Strong durability impact resistance
i i Light ht i i
Light weight (About I?-;m D\yNuxm weight) Light weight
Hard to process Easy to manufacture Easy to manufacture Easy to manufacture

Selection of materials considering
ot only functionality but also use environment

Waterproof/Sturdiness/High-Strength: Considering the method of processing

Rugged & Weight

Apply robust yet lightweight design elements

Consider the method of processing to ensure vibration proof,
waterproof and shockproof

Extrusion Molding Cutting Working

Mir zation of mechanical p:

Innovative processing method )) Decrease in the number of parts ))
Improved assembly, productivity and sturdiness )) Cost reduction

Waterproof structure
Protection of product from blood, various pollutions and easy to wash
Protection of product from foreign substances such as dusts

9l Lhesladel mldlgAdE Ageld AgAlel 32, DR U tAR] A7
AE ARAS FAT 2 o] W, FAUAE 919

7 WY g T TAUE ol Table 4ok A1 EAKNE e g 49 A 2
e ARl ass e, oada) 9 s 449 DR EEE &3
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Table 5
DR detector sample images

DR Detector with the carbon front side

Exclusive case with the carbon front

Exclusive case with carbon materials
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Table 5
Continued

Shock-absorbing exclusive case

e

Table 6
Drop test

1) Product to test : 1012WCC/WGC

Test Location : Ansan SGS Laboratory
2) Test conditions

A) Weight: 1.68 kg

B) Drop height: 1.2 m

C) Sides to drop: 6 sides

D) Number of drops: 6 times
3) Test result

No abnormal was found
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Table 7
Frontal external pressure intensity test

Date of Test: 2016. 07. 28 (Wed) 13:00~13:30

Test Location: Ansan SGS Laboratory

Product to test: 1012WCC/WGC

Test result

A) Apply pressure to the front of Detector Active Area with 200 kgf load (Acquire Dark Image before/during/after pressurization)

B) Pressing time: 1 minute, Test performed 10 times.

C) It was visually confirmed with the SGS test personnel that there was no abnormality in Detector appearance, Panel and Dark Image.

< Frontal pressure test equipment > < Frontal pressure to Detector >

Table 8
Dustproof/waterproof performance test

- Test conditions

A) IP code: IPX4/IP6X

B) Delivery rate: 10 L/min+ 5 %

C) Spray angle: Spray + 180° from vertical

D) Displacement: From the nozzle to sample’s surface (300~500) mm
E) Test time: 5 min

F) Test point: 4 point

G) Status of product: Unpackage/Non operation

- Product to test: 1012WCC/WGCW - Product to test: 1012WCC/WGCW
- Test result: No water penetration was found - Test result: No dust penetration was found

A 4

<IP6X dustproof test >
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