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ABSTRACT

Carbon materials are widely used in many areas of our lives. A fiber having a carbon content of 90% or more obtained by heating
an organic fiber precursor is referred to as a "carbon fiber". Carbon fibers are currently used in the medical market to manufacture
radiation transmission device parts, artificial joints, and medical aids, as many developments have been made to utilize carbon fibers'
characteristics such as light weight, radiation permeability, biocompatibility, high strength, high heat resistance, thermal conductivity,
and electrical conductivity. In order to maintain body temperature and increase immunity in long-lasting nuclear medical examination
and treatment through the idea of convergence of carbon materials and radiation technology, the quality of medical services can be
improved by utilizing carbon materials. We should be aware of the domestic carbon-based medical device industry and make efforts to
contribute to the development of medical devices. As a radiation expert, we should try to use our skills and experience to find items that
can be fused with medical devices to develop various nuclear medical examination fields and radiographic examination fields that can
be widely applied. We should actively engage in future technology development and carbon material research to strengthen the global
competitiveness of the domestic medical device industry and improve the quality of medical services.
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Table 1. Characteristics of Carbon Fiber
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Fig. 2. The figure above shows the process of making carbon composites using reinforcing materials and polymer
materials.
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Fig. 3. Currently, carbon materials are used in various fields such as mobile phones, semiconductor facilities, and
defense industries.

. 2|27|7|2F Bty

2| S o 5717] AP EIF RES] sl /Tt 20144 71 52 1989 Yol AW AETF 2018 Woll= 62 8,179 ¢
O 2 AW 8.0% o] EeH g7t Holm 214AQ1 Ag7o] MEl = LRI PEA] fYARY O 2 A AL QlTh4). o] Hl
ofstr|&o] WA, Qlre] 1egsh 2ql 2wk o 2 yhAof| ] A 2t 4ke] Fo] A=A 7173e] F2/do] Sl whet Hch
HA0)5.9] Q14| o] ofitFA4] 0 2 W33 7| wiFolth(s]. o 2717 |4t o] FEsH At 3l A 20178 A H= Q271714 &
A Y & FHSH B 7L 2 e FEHAE 0B AR AAE 85 2 5717] A S/ e Ao Al

o o

The Korean Journal of Nuclear Medicine Technology 12



Application of Carbon Materials for the Development of Medical Devices

27 2] 8717] 440l Tigt €)1 BHETHe). Bt Aol ML 7140] §aEIRA FUIAIES 20134 oF 9489] PollA] 20176

13979 9714) ATF 100%2] A4S Hol T ek, = AlaAete] 7|4 §eHe Fal HAM T2 E AT 62%2) A4S

EﬂﬂﬂAEﬂﬂﬂmuﬂﬂ#%aHﬂdzﬂq olefat gt pure Aan o|27)7] 9 o8 7|4e] A4l THetA
ubof 7]ojslo] Hrfelshe 82 A A Zrkn Az,

2.1. g o] 27]7]0) '
FE7F FEsoF & A2 AT AR 2okl g2 9| 27]7]2 MY tlHto] A(Medical Device)’ *}?3 ZoFoH, YA
& 285 gl ol 8ol Wil I AARCR D Fofoltt. Rzt |thrgo] SR hHA S thR= 95717
T Pg/d2 F o Addxz0] FaL, o) = Zofl M A shrfol w2t 2] o) 5 A S 2he-sHA % 7zt 4ol 9
B717] A Ropoll M e 22 5 AL Qs AlaAs B R B otk Aol = F, 9, WA B HEEA] Soll A ARt
7P SRS R ARG o] itk SHAIRE 2| 2ol s o] A WA R, AAA A, 1A E, ddd, R,
W= 9] 55 Aol 7ol Bo] o] FoA A A e Aol B i AP Fabda] R 9 3,
R EZ7| A Sl o] G L et T fof =2 AR R} A, A 52] 542 0]-8-3 AN Detector % &
Fakte] A} Table A2k 0]- 85 AL lEH2]. £3], FZolle TatteFEE o] 83 A AN REIZF AT HA 7| & ]
Hrp PAMIRE 1710 $30] A9 D E G4 a5l A4Eg o] 7Hedh AAT] ®AbA 7 o] 7k o] 2ojz| 3 QlTH7).
71 Qo= gk fro] Holid A ut T fite] S4E AR AR RV SR AN E A glon, Aol S4E AR
A3, YEHE, AHIE 5 50| thefet £opol o] 851 Sl om] 9 8AIXI=R A2} H|F Fo] HHUOE
t2 tjupo| Aol TR A85H7] AFSIAAL, AETE, 3, A3 5 Al Foll 24 o] A== A =
71715 B2 AlAskeltt 2= o5 goke] WAt HE7t=A AR AAF Al G452l ot el el Wz etet
XJ +E 1413171 012%: %“’ 4 oPlE SHAL, A2 ol 83 AL Al SE= ol 7t xitke] Hsliof gkl At ARe] £

>~
e
o
Y

2.2. ekx Al o] g27]7]9] HE

S k) ©)8717] AR S T Ao LS 713 B AR T 4 U 7143} el Sol RAflo] 919100, CFR-PEEK
F709) F) YA o] HEslo] 17k ole) TS ALE SO, 2 Malel HAI 7ok HRY B A Yo A

%, 713 o] FAeoL 4199 A2 714 Aol Bo] ol 2ojx| T Sl AFolct. 928 FulolHE BN R 4
7 27 57K 7102 AT A A3 e 138 ARSI E Hol S9om, Aol 2HsAL Beld ol 52 913 AlFE ] &
o 8 2 915 Bilo] Sosl 71 e BAlo), MY 27| 5 /HET ALSS] Heldt o 54T A0 R BN 2ol 2
o Agolck, ©] 5 Fu|e] chekdt Hofo] SN B EA] S-8o] 7155k Al S ol st o7k B R B YA
83 o] 28 Fu] Aol TE5/o] 91 Skot o] AR st} 3l jef ofzo] ofele Agolck BhaM A= ol L A3A 4
Ko| 94slo] QIF T, 13wl 913478 We) 5o B8 7Hste] AR A77H 219 Folch. 7l 9.0iA] mhmet 2alof ofst 43t
7o) 9lof o= 5o o] 2 AR Kol B8 7Hs it ek A7 BAlo] B8 AN Tl emA FErt 2 54 e Ry
127)7) 9 BAlole) BAES At B87155te], F5 15t AlthE Tefsh ©)87)7] Hotel 4.2 Z7bh 7|k Teiut

U

Q.

o)

0

g 17171 Al & AT 5 el a2 16 A AN 2 Sl Sl A} et Sl ol
2t 2 thadn) o) 2717] ARIARFS ARSI MM BT RAle] 7143} AR e e o2 )7)eh gl WA K es 4 9]
i P o AT T e P T P

B3Hei S| R Aol o] e 5 B A1) 427} 2 27K A 2 AT Figd )

The Korean Journal of Nuclear Medicine Technology 13



Application of Carbon Materials for the Development of Medical Devices

Fig. 5. The figure (5a, 5b) above is the heating mat made of carbon composites.

Fig. 6. The figure (6a, 6b, 6¢, 6d) above is the infant holder made of carbon materal.

The Korean Journal of Nuclear Medicine Technology 14



Application of Carbon Materials for the Development of Medical Devices

2.3. k2] o] 27]7] 9] vrAurF

SaAE7 YALE R Yol ST THEIY A WS, 215 A So] Zvkelol meh MY U imolek, okt 9l Y| SRS

T Z7k5ka Qle ZAjo|th EA1H 2] 2018 T AL EAIE B H21.8%)0] 7FE =11 11 th2o] HE(19.1%), WE(19.0%), 2
(182%) &0 2 2|4F0 2 & 242 11817} o)1= AL & 4= QlrH9). o] 2t H o] o] &7]7], o] 87]49] X|4:2Q] 354

Wi Aeofste 3 YPAY Bl F o Heekn wa P17 e HARE 275FT Slek. ol mret F7tek HAHE
79} 514, 4 HAR] Series3t 502 B0l Bls HAF AIZHE B 4 RolH Lo 4 AZEA] AR5)7 YTk UNSCEAR

(Umted Nations Scientific Committee on the Effects of Atomic Radiation) 2008 2.1 S EH 1988 X AM|A| XHE o] 5 ¥Abd AL S]

= 1749 S0l 20081 36,691 312 oF 20 0|4 Z71519 00, Fuje] Aol o7 WAk ARGHIEE 20074 19] W 7,
201151 29 2Rt o2 1 RIT 7} 3} Z7P°} ATH10]. o] X H HRA 02 F7ohe SAE2] o mAjH| A0 A5 FgAI7IH
orA] ksl Eba Anfo] WAMA 3t BaAek A S E5) HYS o] 85k wolsah oslrto] HakE.S 7hAA|7]0 2K Hol v
A3} A 2] B 219 A1 % Sl W ES ol L WSES L TR 1AL B AlBalo] Mok UL DA BAE AT
o Aok gaaz o) Ui, tint g, a/d AN Fad ‘?:331559} =2 A7 =E Sl BRI Hold 9w )7 =
PAAIA izt 9 FekatsA s 173 A ol vlal A4 o] vighebA] Zotal, A|2-9] #|st7h ghate] 7|5 4 o
S 2T 4= Q7] wiizol 2350l 878w A7 R AR UiRollA ZBARE Aldgst7]olle 2|7} AT 11]. 0|2k 22
Aot AR 7]&o] §3F8 4= QU= ofo|tfol & Bal AR A5 = #olshAQl AL A 2| 2o }lo] Al /2] Y HYE
%7}/\]7]7] Qlstod S 7o] ofe] EA F w2 AN B A7) A 7to] Aot A7 = w7t ol A2 o] &5t o=
Sotoh eAasn)e] &80 2 oS M| AL AS 4 A 4 U Aolet it 98 = =] 'haaA) o5 7]7] A
QIA|5kL o 5 7] 7]2) o 7|0 4= QU= & o, AN H27EeH 7ett Fe A ol w77 ek gt
A-85 4 = ThdRt Sojst A Zoket AR F/d AAE EokE WA 4= Qe ofo’lS dastal, Ul o =717 AFd 9]

7

FAH| 20 AA S P18 FF 7 e I Haar)o] Aol 52 02 Qsfof e Aol

Ol

e
C

off
11|>

I

Mo @ ok
?
[¢]

oX
=
Zi

o el
3
ﬂ-llo _|

up
fru
E
o
o
1
°¥
ol
®

[e]

o

ACKNOWLEDGEMENT

2 Q17 20234 A ATista Mg TH] (202 Saysigte.

REFERENCES

1. Lee TH, Kil SC. Recent trends in the application of carbon fiber. J Korean Mil Sci Technol. 2012;15(4):492-501. DOI: https://
dx.doi.org/10.9766/KIMST.2012.15.4.492

2. Seo MK, Park SJ. Manufacturing methods and application fields of carbon fibers. Polym Sci Technol. 2010;21(2):130-40. Retrieved from
https://www.dbpia.co.kr/journal/articleDetail’nodeI[d=NODE06122191

3. R&DAYEANE]. 7152 ool Thaate] R 23 su-of b AeiEA] 5l ad . 2014,

Korea Medical Devices Industry Association. Medical devices industry statistics. Seoul: Korea Medical Devices Industry Association; 2012.
Retrieved from http://www.kmdia.or.kr/KO/document center/center01.asp

5. Heo Y. X-ray medical imaging device technology and industry trends. KEIT Issue Report. 2011;9:1-15.

6. Kim DJ. New material medical device market trend. Medical Device Information. 2019;71(14).

7. Song YH, Kang JT, Kim JW, Choi YC, Park SR, Jeong JW. Trends on the development of carbon nanotube-based digital x-ray tube. Electron
Telecommun Trends. 2016;31(2):116-23. Retrieved from https:/scienceon.kisti.re.kr/commons/util/original View.do?cn=JAK02016520571958
948&0Cn=JAK0201652057195894&dbt=JAKO&journal=NJOU00291002

8. W=, Aol 4. YA o] &7« KISTEP 7|& 5 FE 2] . 2018;13:10-15.

The Korean Journal of Nuclear Medicine Technology 15



Application of Carbon Materials for the Development of Medical Devices

9. 5A1%.2018 1A+ 54 2018.

10. United Nations Scientific Committee on the Effects of Atomic Radiation. Sources and effects of ionizing radiation. UNSCEAR 2008
Report, Volume I, Annex A. New York: United Nations; 2010. Retrieved from https://www.unscear.org/docs/publications/2008/
UNSCEAR 2008 Report_Vol.Lpdf

11. Gu HS. The Effects of the warmed carbon dioxide insufflating on body temperature and thermal discomfort and post-anesthetic recovery in
the elderly colorectal cancer patient with laparoscopic surgery. Korean Data Analysis Society. 2013;15(5):2589-603. Retrieved from https://
www.dbpia.co.kr/journal/articleDetail 7nodeld=NODE(08963223

The Korean Journal of Nuclear Medicine Technology 16



