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Bl A& (splint) 5 FGE#LAHF > 7 adE S 60-70 B gk gt 2 F

2 AR F Y kG - AR BRI E L A F AP EN -
B E A, S BB R (T A gl 4 B4 (Duncan, 1989; Fess, 2002; Lannin & Ada,
2011) o 2 R ECIn R R § k@A L& Gt i MR A FEITEF A A 2 B K
(Wong, 2002) » 4 & 5 (- ) ~ A3 &+ (immobilization splint) : # 48 % 4 % &L
FIAE AT LR PP RERESLERE S (2 )~ FEAR R (mobilization
PHEWEEATHBE AL P DFENF - LFd AR (e A SR
SEDESEE S P TERTS 3 R CATE FOER 3 LR R RS R EDE

11\1,

splint) :

L4134 B A& (restrictionsplint) : 3 & P VXM S5 H A E LR E AP o BT
PR B AR B SR SRR
BIRA O B ISRET § Y R B R 0 (TR ARG KA MR B g TS
(4o R FF B EEG e ~RBEE) > 2195 B3R 0 27 A3 A4
o R AW iTEAR" B AF B P MA G B EFE 1ED T
PPFEEPRREZ 2k S TR AP P e B R AEARY  BRAE A
P EHA Y EA 0 2 AL TG 2 A rﬂ“u_ﬁ_j&"ﬁ i 0 Tk B U5 B e
W4 gk £k Tan %4 (2021) HBF L B2 A T4 00 & L& R A
B EFEF P OE LR B g 2 TR (working model) 0 i@ 35 Al P T
FRAPTRIA R AR DT R RFRF B nE DB G LA JRRE
AR A G AR WIFD LhR AT T LR ER TR H T € G
B2 FRR > FAs TARI A F e Ra AR KE TR (Agnew &
Maas, 1995; Callinan & Mathiowetz, 1996) ; B %~ AL € % M5 £ 72, & "33
L% % @ IR 2 o Stefanovich & 4 (2012) & I EFR A SR R
Flg 45 MR R TP A E R N A s 2 i £ BT i AT
FoRAERDRER 2 R A FOEE

~
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YA E & 3D S B P AR AR © W IR TR B R T
MR LU HFRF LG R L ARARF B PR
Boe3DFE s 2 K A Adp T @R 2 i i A o 125 2 R
3#% 1% ¢ (American Society for Testing Materials; ASTM) e & » T & Wi #
A - AR AR & g AR > s BT T R BY K 088 (computer aided
design, CAD) 2= @A T - @ B ARESRE DR > Bk gl i
Iz pE i (ASTM, 2012) - 1% 3D 7| &r ek @ iEd A > 1 & 7 £ 3D #keix
Pt o Wi 3D Frde > iE 7’%‘5 KPR EE S S R RO T
oo Tihh DAL OEGR TN SRS EEL N MBI T B R
SRR B AR 3D B RITA A o Fpt > F iR IDFHRA KFH S A
W BT RL o hE N A g IR R E WU R G R odRE R - 3R
B MY PP 05 3RS d 3D Hrdy 5 3D A B T L ITeh B Rl A 0 & 1B

od 1 XA B A2 T oo @Y é‘f”‘i\%«i&miﬂ o NP T 7 OB G

B 3D FIE et fliE nE Rk o T 4 TR g -
&

—ﬁ”b‘@ﬁ'l%%
ALY A £ I0ELRIE (TS A BSE) RS
LA TR 35.4i7.8}§«‘°”"‘f‘”ﬁi“ﬂ‘% BETRLEEER R NG

SRk (1) R A20 A 65 Az B (2) A b aEgiEieal g &
R o m}i}]% (lde: B i) > B ERT$ 0 w7 A e £ o gt e

¥

5:;;3.];5 WP L KEE > Tm:}i”/‘ it *#Ls?%{ 2% (1) 2L BT
ERHA g AL EAF —‘Fﬁ‘ Q) EreRm AR G b AL KR %\—‘“ o
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i ik

AT £AFRIE K (repeated measures design) » £ Bl F I E £ e

g B 1 XA 3D AR AbiEa B il ik B T TRE B F @ hE

A8 A 1 Bed & (Cock-upsplint) @5 £ 1 flg= N d - =& F 10 £ ehjp
FbF o PIEEAWIT 2 F LG i 2 & % FEF @l A (precutsplint) 45
ko pAER iEvJ% sk m RFerRl A > R T B R iR R R A
(Easy-Cast Splints™ » £ & B™ 3 FA2 & > 3743 ) j¢ & 60~70 B chse # fh e
i FHP XX EPREE LA B R RlE FNEF R S PRI S
MBL30#4  HE =% (functional position) » 7= T £ we B T3 AW B 20 & hE £ s
FARFSERDOGTEFHT R BB ARG T BT L

PUE G e ATl > 2 D] F PR PESFIE 2 2k (4o la frT )

AR Bepl A 0 2El(a)s BsaL 1A s L Bl(b)s 3D AR o

3D FlEr A A ARR S d - mEF 8 E R EF 0 @ % 3D 4 # (SCANIFY
3D scanner, Fuel 3D Technologies, Chinnor, UK) #-% /?J—*ﬁ' thE il £ (4oB) 2a o7
) v iE %%*%Eﬁ3Dﬁfhﬂi?’tﬂﬁﬁﬂﬁiﬁwﬁ&ﬁﬁﬁtﬁﬂéﬂi&
3D A EE 0 A2 2 ARAFH WS P LG B2 (point cloud) - F5d B
ZH P EOL G Ak B2 R RARG o VAN OHADE AR ARF L 85
i 3D R Foff B4k 34 (Autodesk Meshmixer, Autodesk Inc, San Rafael, CA) i&

=

vh34 rmw

TR SRR L A R RN N R S S L R R

B~ 03D WA R (4ol 2b 977 ) o R R R 3D AR h Al
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k%] (stereolithography) #% &5 > £ d 3D 7| B a5 |er @ (74 g & (4o 1b
S ) o HE R BB AE 1 WARag k- R0 L 32mm B o AFTF TR * 03D
s 4% (D-Force V2300 » 45 4463 122 » 243 ) £45* 5 3D 76 pjie
Ho¢ 2 - hE g A3 (fused deposition modeling) - i& 2 P 0 B AL L7
TR s AP BB e A m S R B E SRS R B
AiE D sl Eref Ep > H el ER A D 210~220 AR B E (S  Rlwliip i RS (F
MR T ALY 04 o8 ) HRIZE BB N - Kl Atk
RKerhiz g PR A r=d] e A AERYPHTLIAFHT 2% Fey
(acrylonitrile butadiene styrene, ABS) # % afl » £ 23 A B ~ b fidF ~ 5 3 4en
AR AF AT HR 2 BTy o 3D A BF T E PR o

3D s erez Az 0 ZBl(a)» 3D H 2~ - BI(b) & 16 3D HAlM K -

Fia HEwRh AT I ZRIFHRE RSN TR - REwaAd

B P> X0 E - RRASKRTREER- PERFRAN DL KB FAA
F IR A R AT R D EEA §d Y TGS
PRATZ A ATREFIRE: - N ELED Rl o AEFEARN
X0 g b AL sp £ & (Visual Analog Scale, VAS) » - i% 10 24 & B
KT B Uz TARE Ocm)> AEBFBR 0@ B Rehk L5 (10cm) 3
Bom A o iR FI’rL"‘T R AT I RBE NI R TR - e o
RE~ 2oflp B R RIER e ~ S E e AP AR (EHME) 3t X

jE!ij‘f*c,ﬁi— M Ae R UL LF N FIR TS DL A 21857 ;L‘v?fdf:-
TRIB P A B e ™ ko BEARG » A TN AR LARRARE o xR R
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FREMTRERRLT FRE PR S 5P A SR RN AT
CRERE TR ST

bl

=L S Kl
O g I T R AT 0 T R R H A A b 1ARSR A 0 TR
foEINERAE R 2R LARR AT b SOV R RIF TGRS 1 2 3D A AR
2 AR IT S ke A AERTESEARALENE ) EF B 245
4 254 ¥ (Wilcoxon signed-rank test) = /% » k& %3 3L B > ¥ -KE o &
% 0.050 #75 T4 W ¢ * IBM SPSS Statistics for Windows % % #ic#8 (IBM Corp.,
Armonk, NY) it 7 4p b 33t 4 47 -

SRS

B3 iR a5 FEURMAE AL BFRNEGFFRANENAELESE 3
Bhipt BEABRBNCOSEA T AP ML BB T R BAL 13D s
BRI A T (£ REL) AR EAM T > AN G 629 099
$1690 + 148 ; hEmet & AT 0 A 65 6.80 £ 0857 732 £ 129 &
Ar g ARA T AN L 635+ 1198735 + 123 AL EELGEREG T 0 A Y
5684+ 1.028 728 + 1.3; i B ALFE R T 0 A6l 5 683 + 0.77 &2 6.86 +
1567 it Pdp il R A S0 A W5 672 £ 094 2 7.57 £ 1383 4 jeffala 3
ZREFHTE A FR A OERR T LIS A gL A5 671 £ 089 &
o i g M a3D A fRERY > TR ETERABE RS > T2 ¥
Hop|Heht e TR ¥-w3J R &7 E% 2 GE1WTFHT
£3 4%, 0 F 2B FEF B3D A WARSp A 0 Ta R B R

7.07 + 1355 3 ﬂ\wnﬂn% CEEP AV EESLE (p=26) o LB R L

di
&
=
)
[

GAF o TEOERFE s o
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i

A g % B 45 e 3D 4 14 3D A B Pk L 1E Ok heh B 2 3] Bl
RooApERY - A o et koA 0 AERTRSG Y AEE D
AR ot ?Pffﬁéi#%%éﬂ BT BF NILREL (e EasiEd /B R A
LH A v EE) R AL A AR R BT AP R 3D & E AR Ao
ABERETROR L HBREI I Waaop AT EP BEOLE o Jpt 3D S EH
AR RERT A8 AT FE o fpRot RS I g Ak A

B Abe D Wiven 23D AE s L4 T FREEIMICL S
T § S ACCAD Sz A B TR AT 2 F AT G e 7 & i

G SRR K AE TR RIME R B AR B o A% G MY 3D 7
B ks i R IES M R R g R 3D Al e ALY e
T RGP R (B 21552018) « 7 5% M COVID-19 B A b % @ 3 & & 47
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& & e fg o 3D A B W AR kR 2R N 0 3D e SN B S IR0 gy o
FAAREINFR DR RN PRI B E T RT T RTEN 0 F
ﬁﬂﬂ#ﬁ?%éiﬁﬂa FRFFRELATHUTRATRH A frat B v T TR (Aot &
FfpiB 3 B o~ BB RIRH/RA Y ) 0 B P MY DS IT S [RA SRR T
* 3D A RAES R B AT RTHEM AN ARBERFHR T LR
FE®Ee T TR BsL 1 B a Al g- B o
LAl E Eoh AR £ 3D B h Y - 5 d 0 %iE 3D T el B
Mo Tk FEE ARG HFREF LA R R ARG S B
BEEFGOR AR FEFRAPPIREEDLEFANE 2 - B F I D
# &i“ﬁﬁfg TIRB SRR RS RESRED TR R R T8
MERLH AT AR R RS R S B R
PR ATRA L SV RIIIE G Fla A & 3D WK 0
FESHOLFRAET  BLBTRRRLASFIE PR RE R EFR
z&%ﬁﬁfﬁﬁiﬂvﬂ3Dﬂ&ﬁﬁﬁ*ﬁ#ﬁ%@Fwﬁﬁz@ﬂ’%u?
VA AREARY E A RS AP (Ao AT £ BEAH g as
MR YE )R E P FEE 2 R R ARE TR ek (Ganesan,
Adel, & Luximon, 2016) » 3387 1 < g R & B BT Bl ADERE TR -
A 3D lizEeE 4 B L E LY TR ARET L Y @
REIAERL FHRY cRAAIDFHEE DI R EAETY R LY

BRSO 3 AR R Ll (P 0 40 g R G RAPHCH B R B ko
AAFIERER A T TR AT - [ P2 R A 3D S B El ok

&)

RERFOPRE AL TR R PR EeR A R R/l iFR S &
(T 6 R R AR RS T AR KT BB BB HE IR
A B A A RY AL RS o WITRER L B A g R LT 3D 7
AR R ARk R e d 3D AR R AR ﬁ@,,wfggwqﬁm,
1E R 0.02~0.4mm B & (E AR AR D) B - A e KT R
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T B4R 3532 (Arulmozhi et al., 2018; Nam et al., 2018; Portnoy et al., 2020;
Zolfagharian etal.,2020) > #] 5 2 4f 48 /| ch@) A B (TP s 247 ;L“ F gk
HL)ETFT A, DT PR L AME T E LTFAEEA L E gl Ao
FEFRE e /e Sl ap o e TARF 1 FL 7R A 3D A Y
A2k AR R F o

Tk o bF 5 B CAD Wt 2 308 > » 25 - B34 R* 3D 7| fl 4z
% &ihd Fle BW- B AD P AR A B E RS- %fq\.ﬁﬁgﬁﬂixr 3D
2R BEHMDRIEL B {T R AR FBE S 3D HAE P
BDRHEE o RA 2RI A BARLFAML A o AR L AR ISR S
HT AR (AL o TP A R AR ST RSP 2 S KT Y > T
»ETE AP A BB A AL R TR o R T2 B A IR (TAR M T 7
¢RI 2 EmE THE Y - Benham ¥ San .5‘,;* (2020) 4p 91538 12 3F 3D 7 & »

PSR ™ 3 S B o 2 AT P e R S Wagner £ 8 ¥ (2018) = &

gt 3D 7| ek ek o BIBRGL ISR KT AR 0 A R K ST 3 E R
BaliohE 73 BRPMESFAE DL L F TR\ SATERH KT
EEATIREY SURL LR o - S LYW A 2

AE Rt 3D AP Lmp AR T DA WA TR d T E ST
FloFAAFTREETF BNTREGFR FMET PR REFRG P B2 A
AR )j}IFL)a 13D B A A * § A~ %2 (finite element method) &
Gt FHEst &a By NARTRA R B3 ﬁ&%%ﬁt?ﬁﬂ?ﬂ%o
Haz Wirenpr B 5 AR L8 Fipaas § Wiz B Em T oL B i
AORL L MEREBH AL 1S (T REEARERN (bl kE)
AER ARG I TS IR BB A 3D A R
FAR IR T ik B o FIAFT Y EARY FESY 3D HF4 3D EHE R 3D 5
BT R A R R EY LR R T LR R
BAAETER (MES 02007) R EFTRERF- HhFR 4o TG £ 8-
AR SBREERROF o L 276 AT RR Y AHIMBARPZBRLA @
Fohs A RAPMIFERE LT 25T o
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Evaluation of Wearing Comfort of the Cock-up Splint by
3D Printing Technology

Wen-Lung Liang®, Shan-Ju Yeh?  Bo-Yu Tsai®,
Ia-Wen Han?, Yu-Sheng Yang®*"

Abstract

3D printing is a type of manufacturing process that uses a digital model to create a 3D
object. The combined use of 3D scanning and 3D printing technologies creates a
comfortable and custom fit mold. Therefore, the aim of this study was to investigate the
differences of wearing comfort between cock-up splints fabricated with 3D printing
technology and with conventional manual work. Ten able-bodied participants
participated in this study. After fabrication of wrist cock-up splints by conventional
manual fabrication and 3D printing was done, participants were assigned to wear these
two types of wrist cock-up splints. The sequence of the wearing splint was randomly
assigned with a one-week interval. After eight-hour wearing, participants were asked to
indicate the comfort level. The results indicated that no differences of wear-comfort were
noticed between these two molds. 3D printing technology appears to be a promising
method to help therapists fabricate the wrist splint. The advantages of 3D printing include
easy replication, aesthetic features, and good quality. However, the use of 3D printing to
fabricate large splints is relatively time-consuming. Therefore, the application of 3D
printing for fabrication of small finger splints deserves further attention and in-depth
study.
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