PRERFEAFZE 112) : 21-29, 2020

L)
REERSERTID ETY LTBEHEETOT S AORE
—HRREEREEC S HRENEEE L P EERRORE -

BoRET RS BT mWAEAT AT

(2020 /-9 A 29 HZAF, 202141 A 18 HHE)

BE  ERICBIT5 3D 7D U F OFAITEREM RS S FHAER~ IR L TR Y, 3D JE S ERRSENIH
PRNANEBITLOOH D Z D, REFRFPEENRLETD 3D T RHBENLSBMLEL D EEZBND,

TR TIIREER AT 3D 7 U U I EMNERHAE 0 7T AR L, FORKLEFMEIT o, BR
REBRI A 42 Lot R e LIEZAith TOT v — MNHEORKR, 3D 7 U > 7 Hficxt4 2 Bk a2 R34 %
BIE, 40.5%05 87.9% ~EAEIC LR L, EBERRERMZEICB N TIDET U v 7 HIFOBSNSLE L [I%
L72EE01E 818% Th o1z, BET 17T ADOWIEICB W TIX, BB NEE 72 L2BIA1T 952% Th -7 —
5, ot AEEEER T LI2EIAIE 542%IC 8 EE Y, a—F—HE DR A X BT AR 2 X D BE
Tu s T A~DEKERBETHD EEZ LN, 3D TF U 7T EREM S 2 M PA < #A S h 5 algert:

MENZ LD, HEMFERICE UZEM 3D £7 ) v ZHiFORRNEE 7 v 7 5 AOMSIBARD b,

X—I—FK:3DEFV S, 3DFY L x, ERTH

I. (FCHIC

W, 3DET Vv T — X R GICIERIREZR 3D 7Y
YT 4 BRI S, EHEANOFREMETELO
N Ry =T RERTRSN7ZZLI1I2L0,3D 7V M
e N2 A TRRICE EE L PEIMMMIEE TEL DR
ENWTEHASA TS LD, £123D 7V 7 ¢ T
MIZ 2T, Poly-Lactic Acid #f lF X° Acrylonitrile
Butadiene Styrene fiflf % JFUBk & 5 2B 3D 7Y T 1 T
M5, Thermo Plastic Urethane % 5 & 3 2 #0E 3D 7
Vo T 4 VT EMRGRBIEMICE D E TEERM DL
L7 Z & CEOERICHEMLIER L TN D Y, ERSH
BT L3DET IV IR3DT Y T 4 v 7 BIROFIA b
FrPr K LTV, HEK Computer Tomography <> Magnetic
Resonance Imaging 72 & OE X V7 ¢ T L7- 3 ot E
T — 2 ORI 2 kotE =¥ — ETREMIC 3 Kik R &
ToClE e ooy, WERMZ MW 3D 7Y 7«
VI EREAIN OWMSLIZ L - T, Hx DBET —ZIZHESHN
TSR A T Vel NEB/DZENAREL Y, iETv 2
L=y a v ETAR L= S HEFVE L TRRICHER
JEREA 72 T 2D 9, T TlX, Severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) ZJRK VA /LA LT
% Coronavirus disease 2019 (COVID-19) %% 2020 4F 1 HIZ
HE - REICBNTT Y R T LA 7 L, ERBICAREEN
Pr L7 2 LTk o T, ARG &R (PPE) AT
WER R e S R R Ciga L7z, BT 5%

1 BLRTR SR S B R 2 2R
Hirosaki University Graduate School of Health sciences
T036-8564 5 ARILGLRTHAMNT 66-1 TEL:0172-39-5918
66-1, Honcho, Hirosaki-shi, Aomori, 036-8564, Japan
Correspondence Author hnozaka@hirosaki-u.ac.jp

(©2020Health sciences Research.

BT AHE AR % 3D TV v b T o 72
¥ < WG ST D 9, K[E National Institutes of Health
(NIH)IENIS v A7 R0 T = A AL —/L RO IDET VT —H
AR T =T A S TR LTWAIED, K[E Food and
Drug Administration (FDA) (ZABT — 4% O —#3E T MITD
W COVID-19 #5AH 3D 7V > h~A27 L LTHRFEL
TEY, BAEICBWTH LERRKFLEENGH X O 3D
EFNTF—Z NS NZZ LT 3D ) T T
3D YV v MEOAAEEE SIS TND > 9, 3D
TV T 4 I DB, BB O RZRRTE
KrEEFTV L, KA b« EEER - /ey b TREER
HEZ2 RSB W T O BEHIFIC LB TH v, 5% %<
DEFEFIIZBNTIH D30 I HTOT ¥ 2 T A
T —A A RALIIME# T2 2 &0 6 B AM OB R S5
Lo TWD, 2014 4E 2 HITE LD LN TRRIFEES 5
HLOSL VRS MBI LD &, KR EOREHER
Bz WT, BEMOE LG ST 7Y v FAME
ROBEENIBRON TS D, TS TIEEEIZ 3D
FY U THIREEROT-ODOEE S 10 V5 LANREBENT
WAHELOD, EFRAGHEOFYA 2 EREH OMN 3D
BTV 7T 50 OERLFEHINEE ITHRAEOEFH
BIZBWTEHBEIhTE LT, KRN RERERT 3D
ET VU ITHIRKE 7 0 77 AHFEIL L TV, [ERIC
BIFT2 3D 7V X OFHIFEEEM RLEN S FAER~
EPLRLTERY, 3D Bk R REEN BIFBEN~ & BAT
LoDbdZ End, REFRFELENSRLET S 3D 77—
AR BENSBMEL D EEZDLND, T2 TAIFLE
T, R R AT DO 3DET U o S EMEHE D=0,
T N A T REERAWEEBEE T v ST AR
L, BRBEREEZNRE LZERTHREEICB O TER

21



PRAEFRPAERT 3D 7 U VT HINEHE 7 v 77 LAORE —BRRE R EIC T 2 BAE R & R E RO A —

LR ITo D THET 5,

I ERRPFEMITIDETY VITERKET IO
55 LD

1. ERRZAENT D ET Y VIIEBEE v 7 F AER
AR TITEHE L AV OEHEM 3D 7 U > 7 HlTE S
FHMELT, ET VI DTV T4 TETOT R
T AEFETL#ER-FE -REEEO 3 WL LEREND
3D ET VU ERAHHAE T n 7 AR L, £ 1
WCARBE 70 7T LOBENEE =T,
2. ERRZEMITIDETI VO TEREEFH) XS A
(1) #;=

EFIL 3 (40 43/ED, AFF2 TR SN S, K 1A
ICHEBRNEO—HZ 73, H 1EHIX 3D €T U v 7 Hilf
OEER L 3D A% ¥ OB L F 82 2B T 5, H2
FEIHIZ3D 7Y T4 v BRSNS KM A
N—= R =T OB L EEET D, 3D TV T
4 TRV TR SN AR REME L 2o (it
B, BRET, JRIERMEZR ), FREICIE U R OB, I
WNTFEIZOWTOFEEITH, F3WEIEIDET Y &~
THEAME TV T 4 T EMOER S A~OIRHE LT
EFRET 3D 7V > hEMOA— F 7 L —TIHRECE R
Mt D 7 CRetE A2 B 35 & & b, BSOS
A EOABBREM ORIRIZ DWW THEET 5, F25E
BlE LT, &8 3D A%y = 7T & ARSI,
BEF—ZN50DY I 2 b—ya CANIEET L OER-E
W, "AFTV T 4 T HEEET S,

(2) ¥

FEIT 41 (90 43/IED), EFF 6.0 Kefa] THERK S D, X
IBIZEHOHFEZ7T, & IIE 1 HEICBVWT3DE
FTULT YT Ny =T ORI EIESL LT, fliHRIR
D3DETAEERL, T V7T - (EEEZ%E
T5, F2EIBII2RIET —F THHEERA 7 A MNE#

ERIC U RERLIEIAZA T AR TAT v F 2T, F
BB 3DETY 7 EMT BERKERE TS, 83
[ B I 2R IR O EEAEMICOWT, BEBHNAY
CFNIDETNEAERT D, H4BIHIZ3D Y U E2G
OHAFIEE UCTHEMRIR, SR FIEORIR, HA5M%
B (RAT7AAREX, HERE) IZOWTEET D, H1E
25 2 [ HECOERBFIL, HEEHNHE M L SR L
R Lictk, SilE 2B R—IEE1T 5 2 & THEABME
B L, HEEEEREE N =0 S5 T L THRIES
EEEREET,

Q) FEFE

T A TR T HRICERENFICH B~ L
—S U AN RR SN D, T ITIRETE AR S LT
IDET VT —FELAR— e LTRET 5, IBEEIT
FETFVIT—H L LR = ERIZIDET U U THITO
BERH TR AERRE 7 a0t A OMREITV, FEHTHIRE
SEHESME A REF I ERAEICE L T n ST S
TR IR L OIEERE AR IR T D,

I. ERRFEMEITIDETY VITERKE IO
J 5 LDORE Ll

1. W&

H KPR 2R R A S A 2 U fERE L, B
T TR 22T 22 R 455 RE L.
2. FEHE

AIFFEICIBWNCTEFR L7z 3D BF U o 7 S E S %
AL, RVORTHEBENY F2 7 LI2Hh-> ik, £Y
MR E1To7, 3D EFT VY7 FU =7 X Fusion
360 (Autodesk #&) % 3D 7'V > %X Dreamer (Flashforge
) MM L, AEMMIL2020F6 AS7HETD 2
rAMITH %,

#£1 3DETV U ITEBHEE T 0 7T LORER

=l By "

7~

=

FEE O|BDETY IR OBEGBDR ¥ v+ —DERELY)

#E (DT UT 4 U RINOBZE(TY > FREERMG L)

3DET YT ETY YT 4 v O ERLA

===
3| BE | mmmuE T AMECAAF T T4 T h )
4 E£E (3DEFTY ST b7 T OEFREEDERS

EHEPEE LR — FMERKL

5 |£@\z&v?@@ﬁ5@m%?Uyﬁﬁﬁ@@%

BBEFE L LR — MMERK2

6 |£%‘E%ﬁ§ﬁ®m%?uyﬁiﬁ

BEFE L LR — MERS(BIERE)

7 |£% sz#vft%iUVﬁ@&@hp—:yﬁ

(©2020Health sciences Research.

22



R, BRR, PR, EPE, B

3DRAFrF—Ic& 6?—5!‘]!52

FEEMAIDRAF v F—
® KB ERRMICH T TRFT 2HMELRFAE LRI L T3RTHK
g
HEWAEN | ZavhBLD wik ® T B AEy
7— SRR  HiE g

¢ 2%y ERBL,E

DA, BT
OFEHFBELLD

L—¥—¥ & z2YykL-—HF-HT

mmAR HWEOERAF+ LT

L-Y-%@517 ZORMHHKECCDTR

¥L., ZHENRE

—— THEH L OBRFE

Ltrmm 2B TIRTHRE G

AT ® ZFyrhEND (R
| | @EAFE KL S)

d BWRICHDH, BRIV
BHTAY Y TES

EENEE

1 3DET V7 RBEE T 0 7T LERNE LA ERE OKRT

1A:3DEF Y UV HEMAERFZATA RO—fF] 1B:3DEF VL 7FEE (L) L7V oF 0 v 78EFEE (T)

A Ql. DEFYX/DEBREFEKICOVWTEEFEALLFEN
OBEIIDETV Y /oERHFH2 (DFBORE DEYE50HK%A,S> OFEA)

O FEARBEAVHFSEIDETY VIV 7 b7 T7OMM%E L TH W
O ERERIET CHEL L

Q2. DTV ADERARRLEKROLWTHEEILLETL
OBEICIDTY » 2 0ERERF S 2 (O2E0EE DAL ESOEKA,S OFEH)
O ERBRRIFAVHSHEIDTY Y2 TERL TH=W
O ERRRIEA CEkb W

Q3. 3DFVU Y AHEDLSICL TIAENLEREITI O, RBEZHM>TVWETH?
Ofl-TW3 OHsEW

O—feTENS OFRE - 7L OfZE-FH DRE
Oieix ORS OE# - #f2 Oz oft( )
Q5. [QATEH - RBERIRLI-ADOH] EFSBFTIDTY 42 0FRAMICOWT,
HEFHDH > TLBREAHFHNIERRL TLEESWEHEEA)
O EfFAHEESH(ZRZ, =N, A7 7 2B E)DEE
O E2HFTOHE REATTLHHOBUE
O E£YF74(CT-MRI-BFERCHRELLZBERBOUTFAYIaL—Ya»EFLORE
O ARZLAA FERGE(AIBEEL YY) DRTE
O BSAFFVrFardick3 ATHSBONE

Q4. 3DEFYXFRIDFTYURDFRAICOVT., HLELHFHAM>TULIERFAIFHZ5BFEBIRL TLESVWEEHEES)

B Ql. 3DET YV IREADHEKISOVWTEER LS L,
Q2. DEFYVI/REDESEICONT

Q3. FEEEBERMMICIDETY S - 3DFV T4 »FICHTIEBOPEBTEILELBWETH
O ETHHEFEERES O BEFEEES
O HEYBBERBVWERS O FEF2< < HBHBVWERS —Trr—rERTTYT
[LUIFIZQ3T NETHHELLBES] TRELLRS] 2BRLAFOHEZLFLE W]
Q4. ERIRETOIDETVYI/IEBOABREDLRALFLELLBVWETH?
O LVI:RL ~ L (MELARROERRER O - ESR(FRBL~WN))
O LV2:HRBL R (EFIEESRPA Y SF BRI RIS EELERREM DR - 1)
O LV EBL ~N(EEFERD SDIDETY ¥ IRnd 477 Y FLOEREH - &)
Q5. EfABHTOIDTUTA4»FIo0T, FREKSHZRIEHL THILWHDIEHY £ T HERHEIER)
EFREESH (RS, T—FN, a2 7 2BREE)DRHE(LVL)
ERHETOHEE EEATTAEHFOEE(LV2)
EXZYFT4(CT-MRI - BFR TRELL-BERBOVYTLY I 2L -3 »EFLORIE(LVI)
HRAZ LA FEFARAIBEL ) ORME(LV3I)
NAFTV T4 7 &3 ALTRBORELVI)
BIChL

oooooo

O 43R ICHkA bW O34 LESbW: O26FVEKIEObLIEN >z OLE-T<KH%EbA L, 7
OFRBICHLN -7 OaPPHLI-7 ORBLIERV(ER) O 20PHMETH-T- OLFRICHETH-T-

M2 3DET Y IIEMBE T n ST LRI TOT v — FHAEE
2A ¢ ZGEAETT o — RIAAIEE 2B R T > — MAERE

(©2020Health sciences Research.

23



REEFRFERT 3D ET Y I HEINBE T 0 77 L0 — BRRRAE TR A

BT D EENRM & B EROTM A —

0i@%EIC3IDFY ¥
3

OBEICETFYXIVYZEII2TD
EHAERI»H S
BERARRELVWHSBRETY S

ﬁ@ﬁfﬁﬁﬁﬁ‘b
OfM-TW? adoi

2 ERARRIEBVWHSHEIDTY 2

V7 b7z T7OMEE L THEZL TERL THE=W
o ERRRIE A < Ekd 4L B ERRRIEA < Ekd 4L
D 0 10 22 3 4 5 6 70 8 %0 0 10 2 3 40 50 6 0 8 %0 100y

—HIZEE I 4.3 —
R TAVY T
RE - FE' I 3.3
‘RE' W24
‘BE I 6.

‘HE' I 05

‘ER - 7R

738 ﬁ

*Zoft 00

M3 3DETFTVSITHBES 0T T L%
3A 3D ET Y T HANIC KT 5 Bk O F #E
3C : 3D 7'V > MNRERZBEE T DA O A
3E:3D 7V v MR OFI A S BET 5 E 3F ¢

Bl A &
it OWHENROFHMIL, I —27 /38U v 7 D 4 B

FEM OICESE, Loub 1 (KR) ELeL2 (FE) o
WTHEEL7Z, LoULb 1 (BUS) TIE, ZErigicsnT
WX DT 7 — FRABIC L > TEl Lz, BB S0/ 5

LRI T v — MRATHE =% T v — MEAEA
X2 1R, AFHEICBWT3IDET I I/ BL3D 7
Vo7 4 U 7ICET 2ZMATA XV EME R T 5 L &
BT, ZHEAIE COEME L, ZHEZROEGEINOENE
BRIZOWTHRIEL 72, L 2 (38 CidEHESh-&
MESEE TV vy —2 %&b Lig, OHREM: (B
mﬁ%7#4/i%m*#%ﬁtbt%?UVV?*?T
HH1QFme AT (BES) - TV A IR
BRSO IE 722 &) BB LERAEE A LIcET Y
VIT =2 THDHNO 2B OWTHRGE LT,

4. MEMNRE

ARFIENE, BLATR PR FFERE AR R 2 B & D 7K
REM/TIThN T GRRES 2020-043), FAERFIC KI5
W2k L CIREORRE 2350 LIAE 2572135, AEFHRD

(©2020Health sciences Research.

‘EfRRERY" I :: ¢
E7aal I 129
*ialb-yavEFL0NS il 65
*hagbA 4 FESER N 151
CErAPEIPTAN L

‘E0f' 00

AR E O TR R & B -

3B:3DETF VT « VT 4 T FEERBROAE
EERESETO 3D T U oV HTERERO A E
£y ay ighd

BUF 53D 7V v MR I BE T 2 anEk

FIXEE IS WTEAL L, MAREBHRICONTIE—
WA LRV & TE NG R E IS LT,

7]

V. &R

1. D EFIYLITHETOI S LZRBREDORBIMAFIL
ST

H3 WCZHPAEDIDETI B LIOID T T 4

2B 5 R, Bk, Ak BT S IRAERE R a2 R T,
3D%T)/7kiU@D7J/T4ny%LTm@Eﬁ
KB ECTH-T, 3DET VT TV T 4 T HEHD
BT HIR A 7R LT BRI 2R D 40.5%, BRARRAIZB W
T3DETV T - TV T4 FTHITEEHALTAREZD
LEZ BEET 452%ThH 7= (K 3A, 3B, 3D), 3D 7
Uy MEROFEE A > T HREDEIGIT 7% ThHh-o 7=
(B13C),3D 7'V > Z OFALZEIZ DN TERFZAENNT
NINDEESIFIZOWNWTOEJZ > T —F, [EES
B COREFZHM> TNDEEEDEIRIT 73.8% ThHho72, F
7o ONERIE, EFRAEREAORED 83.9%TH Y, flld

24



WP, BRRE,  PEF,

W,

i

HZHERECERINS [F77RFv oA
H] ThH5, EREICSVWTIEICKREEZ EH
THRSHIERENATWS, 3DFYV R TDT 4
FAVPRPELTEICERAEINSEZMHIIPLAGRYEE|
B)THY. ToORMZRISEVTIEE TS (R
BE190°ClL), 2D, A— b2 L—TFTTD|
121°C. 2RERGF T TCoSEETBEBAICDLHEL|
TWw3, UTOFRHETHIVCFILAEHED2RT|
F—&2% R vF L. IDEFALEERE L, BH|
F—&IZ. STLZ7ANLEERET S,
BEEETY > /5]
1)7 14 7 X > FFEH : PLA#IAE (RiAZIEE190°C)
2QIN—TEEEELVWSLERSORI LEE
+15cmTdHh V) FimPRIIfES L T3
B LESRLLTIXAA]
IN—TAE:4.0mm(BLZF10uL)
)N —TEHOMEAIRIZATH Y HEERIZImm
ZDhDEEFIIREINBERRIREICSHLEES
ICERET B ELET S,

D 100%
80%
60%
40%
20%

0%

36%

DERCHETH T OOCHETH 7
b &S5 ERVEE) @O0l LT
BIEECHLp o7

4 IDEFY ITELFEOET Y U A X VIR R
SA BT L B A B H O EE R LT ) 7T — 5 ]

RTNES 70eREH
BaE% BfREE

4B : FARNRBERIER 72 LTV 223, A—7 —FHLESHAM< (0.5mm), BEEBERICLERBENRELTEY,

7 a AEM AT LTV R,

4C  BHRFHIBELEII /- L TV DY, B0 KED Imm THDH-OIZHFH-SZ Ntk nE, BbHbFELONIHRINT

WIRNTZ), FRMIBEGER SN D ERES H 5,

4D : ZHEH O 3D TT Y 7 AR LI R 4AE : REE 7 0 77 DTk B 2—3F — 8 5 BTl

ERBHRAICE LTIy 20%AK5 Th - 72 (X 3E,
3F),
2. DETFVUVIEETOTSLTOREERELHSE
ki

4 |CHEF B OB & FAEBER LT )V T — X
B, RAXVFMFERZ RS, REAISMEREICER S
LHEHETHY, REHEEAREE UTHERSREM, +—7W

(©2020Health sciences Research.

BREOFERET T REET Y U VEERHREIND

(BB ) . E DM DFREFSMAIZ DWW TIAR ST,
FHETERRE COMMARR A E X CTF 1 VaRFE1T
5 (e R, KA TEMNELSE 7o 2B R
W LT Y T =4, X 4B & AC I EAR OB % 3
2Lz, 7ev 2B AEHZLTHWRWET Y V7T —
A ThD, dHiORE, BN EGEHETET V7T

25



PRAEFRPAERT 3D 7V VIR 7 v 7T LAORE —BRRE RS EIC BT 2 BE R & SRR RO A —

P<.001

OFEBIEEA DL 0% m;r;ﬁgfasa
mReA S SIRY S S oOBES F:E 3 ..
B5% Y EkZbhhd 7 EBHEYBEEAVEES
@ % -7 < B hBR D 1 ofksY oRRLGL BE-1<BBELRLESRS
C 0% D 0 10 20 30 40 50 60 70 80 90 100 (o)

22%

oML~ oL~ B EEL -~

FERAEEST  ——
*ETLEM —
*2al—=YarETFIOLE* m—
*HRELAA FEFRAGR* m——
RAFT VY TA VT ——
*Z Ofty*

5 3DET U ITEETS 0T T LZHEEOFEFMROE

5A 3D BT VU TEIF~O B & RIS TOEL

5B : BRI ZE (2B 5 3D 5 U o Z o gk

5C : FEERMRBHEIZEBTICBNTEETREXZAF /L LU 5D : YA CTHRIEWEEZ 53D ET Y v FEBESE

—H R LT AT 952% Th o720, I atwAgiffs
WidET V7T =2 52ER LT2FAEI 524% Th o/
(X 4D), REEF v /T L0 5 BEFETOMS EE (X
4B) IBWVTIE, 13:b x5 FRWERIZ LEZEAEDOESE
1 51.5%, (428 Lo 7o) #RIE LA 0E ST
36.4%, RO 5 BEPEFEMAR A > Mi% 3.48£0.66 A > b
(F¥=£sD.) Thotz,
3. DETFVUIEETOT S LZREFEOZENELTO
BT EFRANOTRAERIH

B 523D €T VU TEHES 0T T AZilith OFAE R
OFHEFE R 2R T, ZBIZ3D T U 7T HHEEICHR
NOWZ 3ol N bWz EEE LA
87.9% T vV, BBKEZFFOFAEDOEIEITZMHAT & ik LT
X PREICBWTAHERE (p<001) I EF L= (M5A), BE
MEHZEICB W CIDET Y I/R3ID TV T 47
BT 2HRCEENME L EX AT 828%THY
(¥ 5B), MHELEZDBAF/LL~YLE LT 87.8%03Fk
LAV BRI Uiz, —7, [MRICBWTHBERH 5 E i

(©2020Health sciences Research.

KL THAZWGEE L CTERAEES (44.4%) &A1 4
TV T 4T (44.4%) Bk bEmWEIZE 2R LT (K 5C,
5D),

V. £8

3D 7 U U ZEMBE T 5 %A O ERAEICE
WU, ZENR CTEENIDET Y /R 3D 7Y T
4 T DORRBETHY,3DEF U v FEMICR LT Bk
EHETDLHREF 4 BNTGRE o l-oiex L, ZiH%IT 8
EIDL E O RERZ R L TR Y OGBSI LIz
Teote, TERGEIZEIT DMMAROIY A 2T, [Fkk
ONER|E SN TEBY, WERERM L L Comiko
WO iEHGmAREINT=Z &, BICRA T TR
MRNEOND Z LI KD FEBEROM LI 27 > 72w R
WERBZ LN, RFEEFETur 7 MIET V7 HiTIOE
ROB b THAEOERENERTFEREELTHLADTH
LEWVWR D, —J, AlEFx BT o IR R AR 3D

26



BRI, R,

BTV TREHE T 0 ST MIBWT, BRIEDOER,
WHEEAEA W12 2 LN TETFAEIL 952% Th 72D
KU, T RAREMER T2 L AR AT 52.4%I2
EEFELERHBNE RS, O EIFFEAN 3D E
TV YT RNy =T OBREBMICET 5 EAE T
KHEHEL VI ETE-TWE—F, BREEET 5
RIZBWTHEASGEZ BB EH KT, = —F—HLEMR
FHIKBECTE TWRNWZ AR LTS, EDIzkd L,
7u N AT FEERAVEEIRERAEIR, Te b4
A7 EHOTHESRZERL L TRAICKELZIIND Z &N
EEMRBZZICHDELTEY, MYMAOREE LT
HEO BB R TEERE D & Y, RERE AR
FRIBED DA MR Z 72 2 L 2 HE LT D 19, Alalfkx
BT BE 7277 A0 1O, REERPER
BN XM ARRK A E 2 C, ERESICBVCEM
By —nN&B5 Il bZ En, T ak AEAIS
ARV LIX, RBEET 0T LANRRTRERETH
LD, 7u ML FREOEAICEL TEBIE,
(BRI xIT 2 BB A AMICT 5, 7 e M2 A 7D
BUEICTR R 2R T 51, [RRICGbE L%
AT 51, MENHFNICT 1 — RNy 7 &2 LTEEI
INHIZEREETHDHELTEY, ATl r b E A
7 PRIV CHARM R IE ST 572 912iE, £< 0
ARITSERRNEY L LD, EHEDRLEE4DDRA > K
ERT U — MERLERS LAY RS, HAERE
WKWBOWTEEER D L 5 EFRWEZBIRL, HE OO
FHHEINDO 7 4 — Ry 7 PRS2 HE T v 77 A
GATNWD I LG, REET 077 MW TiE, TB%
WXt 2 BRI B2 I T 2 ) AP ET R ERE L
HRIND, REERPECENCIEN - BEZRARICT
212 L%, B OEMGBERKICRT R E N ZE BRI
MESTLZEThrItaMExDE, KERET 0T T
LEWETDHEZODOHED 1 5L LT, EBIHRINEE %
OBREMFEEAE - GHEES T2 LI IHRED
AREMEN B X DD, SlEFx BEM LIZHE 0 7 T A
X, ST U7 EH T35 ofE N TGk - BEE ToWl
BET-ICTEP, 57U 7 HESNERET Tl
L, TOFHIZESWTHRFZITo72 DO TIERY, A
AEEFINBEF20 R T RIMROEMREE I DICL b &,
BB EA O HEmE UCIERE - 3hm), TRE- S,
TR OFHE OF 7 B2 2B WM S EEN IR D
RETHDHIENRINTED, BKEMEHHE & o
BICL Y B OREMEFE CHEMRT L2 LT, [FHl & &
EI 23N 2 & 40, BATRIRRE AR RE 10 5 1) L3 5
LOrEZLBND, —FH, AFALIMIBVTEET &
TawvAD 1 D& LTEENEORIENAEEIN TS, 3D 7
U v b D&M LTI 1%, et - At
TROFHMGIEICINZ, EFERO LT U OHEIZ >N T

(©2020Health sciences Research.

T,

o, LB

OFEZRE LTV D, ZHUTHERO— % E R 6
H B CHMETF = v 7 NS5 DIZ% L, 3D 7V > |k
R RBIG COREL RV RO WE T = » 7 1T AR
"R Z EIZH D, BOAETIIEEHMOZEMHICE LT
MEEIEM, ERERSE D B0 R O e O e f S
BT DB ICESWTRELZ T ERAMLICET S
FORER AL, AAREREREFMEEIC L > Tr—#
NR—2 L&, LZeEMEFHRE U CERBGE N R0 E R
BRIZK L TSN TND B 0D, 2020 4 7 A KESIZE N
T3D 7V v MBI 28E TR, WETA T A~
LRFEELAN R L [ BEERERERT A KT A
2015 (iaim) JDICIRE SN CRY, REWMHSR T A KT 4
VIR ENTW AR, KEICBWTIE, FDA 13D 7V v~
MHBAZE A A R A o TTechnical Considerations for Additive
Manufactured Medical Devices] D23 CTEFl « #liE - &
B NUTF—2a ETERLTVWDAIEND DL, ERT
DIAZ DAL FBIZBE L TRE - WEZDORAF L L)L
R FEIZ DWW T OB T 1 7T ANICE D DX Rt
DUENHDILDEEZLND,

=i
[a=i ==

VI. #5558

3IDET VI EMEBEE v 7T M X0, RIEER
A OEEEANIC BT BB BB T AL L2l L &
Ezbnb—0, BESNEET VTERRE F2ME L
R Ta e ABEICEE-TELT, S%EKREMEYE
BHEOEEZB U C, BHOREYZIMN - BIET 572
L, == S OENREARRE ) BB )W
FERLZEE T T T LANOEEPLELEZEZ B, 3D
BT U THEMRC 3D TV T o v THEANE, ERS RIS
BOWTHELBOTHEAF LV E LTHEL 2D AR %
ALTEY, IhbOEIRHEIXFAEDEEERM LI
ORNLEARABRBETHDHEEBEZOLNTVWDHI DY,
BRHE T2 77 MM T, 3D ET VI Hili#E 7 v
7T N EERR PSR L oI X D& ERRO R LS
BLERBHEMEE 70 7T DOMSIPBHETHS L&
Z 5,

RIB|ER PRI ~SREAKTH Y EHA,

51 A3k

1) Ziyaur Rahman, Sogra F. Barakh Ali, Tanil Ozkan, Naseem A.
Charoo, Indra K. Reddy, Mansoor A. Khan. Additive
Manufacturing with 3D Printing: Progress from Bench to Bedside.
The AAPS Journal, 20: 101, 2018.

N. Shahrubudina, T.C. Leea, R. Ramlana. An Overview on 3D
Printing Technology: Technological, Materials, and Applications.
Procedia Manufacturing, 35: 1286-1296, 2019.

Tuan D. Ngoa, Alireza Kashania, Gabriele Imbalzanoa, Kate T.Q.
Nguyena, David Hui. Additive manufacturing (3D printing): A
review of materials, methods, applications and challenges.

2)

3)

27



PRAEFRPAERT 3D 7 U VT HINEHE 7 v 77 LAORE —BRRE R EIC T 2 BAE R & R E RO A —

9)

Composites Part B, 143: 172-196, 2018.

Andrea Pietrabissa, Stefania Marconi, Andrea Peri, Luigi Pugliese,
Emma Cavazzi, Alessio Vinci, Marta Botti, et al. From CT
scanning to 3-D printing technology for the preoperative planning
in laparoscopic splenectomy. Surg Endosc, 30: 366-371, 2016.
Armijo PR, Markin NW, Nguyen S, Ho DH, Horseman TS, Lisco
SJ, et al. 3D Printing of Face Shields to Meet the Immediate Need
for PPE in an Anesthesiology Department during the COVID-19
Pandemic. Am J Infect Control, In Press, 2020.

Manero A, Smith P, Koontz A, Dombrowski M, Sparkman J,
Courbin D, et al. Leveraging 3D Printing Capacity in Times of
COVID-19  Distributed
Manufacturing for Medical Equipment Rapid Response. Int J
Environ Res Public Health, 17(13): 4634, 2020.

MboS< iisEa) MG, MFEXYE, 2014,
https://www.meti.go.jp/committee/kenkyukai/seisan/new_mono/re
port01.html (2020-08-18)

Donald L. Kirkpatrick, James D. Kirkpatrick. Evaluating Training
Programs: The Four Levels. Berrett-Koehler Publishers, San
Francisco, 2006.

fifi#k 4. 3DCAD & 3D 7Y > ¥ %A AHE DOE T2 HE O Tl bf
gt ARTHA BRI RRKSMELE, 59(0): 233, 2012,

Crisis: Recommendations for

10) i B, JIE . e b2 oA B S FEEZEA L FEEN

(©2020Health sciences Research.

11)

RBANEE & T O, BERFHBIERE ¥ — /], 25
55-63, 2016.

21 RS OBHMTEE, AAREREBMHE R, 2012,

http:// www.jste.jp/main/data/21te-n.pdf (2020-08-18)

12) g Bl FOZVT T 4 AP —ORBRBR L E¥EOK

13)

14)

H. B AR T 2EE, 39(1): 64-69, 2020.

FIEEW ERBGBHET A KT 4, BRIFEFEA, 2015,
https://www.meti.go.jp/policy/mono_info.../201512.30.pdf
(2020-08-18)

Technical Considerations for Additive Manufactured Medical
Devices, Food and 2017.
https://www.fda.gov/files/medical%20devices/published/Technical
-Considerations-for-Additive-Manufactured-Medical-Devices---Gu

Drug Administration,

idance-for-Industry-and-Food-and-Drug-Administration-Staff.pdf
(2020-08-18)

28



R, BRR, PR, EPE, B

[Report]

Examination of a 3D modeling technology education program for
health sciences students -Evaluation of educational effectiveness and
motivation to learn among clinical laboratory students
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Abstract: The use of 3D printers in medicine is expanding from medical parts manufacturing to regenerative medicine. 3D
manufacturing is shifting from medical companies to hospitals, and it is expected that 3D modeling education for health
science students will be necessary in the future. In this study, we developed a basic education program of 3D modeling
technology for health science students and evaluated it in practice. As a result of a questionnaire survey of 42 clinical
laboratory students before and after our program, the percentage of students who were interested in 3D modeling technology
increased significantly from 40.5% to 87.9%. 81.8% of the respondents thought that 3D modeling technology is necessary for
clinical laboratory technologist education. In the verification of the educational program, 95.2% of the participants satisfied
the technical standards, while only 54.2% satisfied the process standards. It was considered necessary to improve the
educational program to understand the issues from the user's point of view and to solve technical problems. There is a high
possibility that 3D modeling technology will be widely applied in the medical field in the future, regardless of specialty.
Therefore, it is necessary to establish a systematic educational program for learning 3D modeling technology for each
specialized field in the future.
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