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Antimicrobial Effects of Plant Carbon Fibers

Toshiko OHTA', Mutsumi KANAMORI!
and Hideo HAYASHI?

! College of Medical Technology, University of Tsukuba,
? Institute of Basic Medical Sciences, University of Tsukuba,
Tsukuba, Ibaraki, 305-8577, Japan

A new carbon fiber, that was made by exposure of the cellulose fibers of plants to higher
temperatures, has been developed as a fiber for medical use. The carbon fiber prevented the
growth of most of the Gram-positive and Gram-negative pathogenic bacteria. Bactericidal ef-
fect was also seen against the bacteria attached to the cloth. The carbonizing process conferred
a different level of acidity which had bactericidal effect. Our results strongly suggested that
the carbon fiber can be used as a clothing material for medical purposes.

(Accepted 20 January 2000)

Key words : Carbon fiber (SRIEHEHE)/Cellulose fiber (/v o — 2 @i#)/Pathogenic bacteria (MR

/Antimicrobial activity (FLBE/ERD).

& £

T, BEEEPEESTENR E L HiEdiEss
BEZLTWEY, fEgHICRHEETATO 288,
HREL A, 5397, 722073 FERED
{LFYENEZ WY, RERFMELTRF N v &+ 7
Y OREYEROMEIDBFIH SN TV E I TH -1,
BRALEZ B O 7o GBS 2, EE ofiliciRib L 7oy oy
AAVOBEKETI—-F 4 T LI bDTHD, FALEME
ZObDEMENC LM TR 722 9, T4, HE
Y& SR TRAL U 7 RERFEM 2R U Tk - 7o ke
FLIRAREINI, UFIhARREBIES VS, Lo
Z DR, ToNATVDBIE ST, EABEROHY
THRMITIED 5 5, 1o, KPR THOIBMIL, £
MISKIRBM T H 51708, DT E 1WA L
LRERZY, BRERREICASICGRETE, HRABZOR
RS S 725 LA HIREREE OB S { Wik 2 T & icEljk

T35, Lhid, BREICPSLVEMTH 3, BbLY
WA OBRIMEEREE > Ebmon s, =

IT, LRI N [BEIcYE Ly biE
fERZ o0 RS L1,

—77, 0t omo s SHAEE TIcE L OFEYHE
BRERASH, ZOERLIZBRIHEDOREICRS CFRL
fois, R ICERNEEO B A 67 5 L, MRSA
(A F 2 VitERE T F9RE)® © VRE (Nvao=
12 VIHHEIBERED) ”, VRSA (Nva <4 v v
BT F UKD 5 EBRARRE S W S o R RS
SIZEEI LT3, RERIBICET 3 OftEOSIE
3, HEMICAEENRETH 5, MEHGLEERE L
THHETEhE, ZTOEREC—BER a0 s LNk
Vo £ IT, RIS - TV AENRLERE L 205
BRI 3 2 IR FARHE OTIBIE R IC > W THRET L 72,
T LT, APIRE C ORERHMECO VT, BAPYy b

R AFEREATEAYH  T05—8577 FREOCHREA L ~1 -1 20298 53— 3454
PRRARFREBRER TI06-8570 KMEOCHMAREA]I - 1-1 B0298—53—3173

0385—5201/2000/0510—0293 $02.00/0© 2000 Soc. Antibac. Antifung. Agents, Jpn.



294

RBED N ko3 b 12 EERRFEREA O£ 2
lEAE EB/] &EL f:a

EBRHHE K UERFX

1. ERAUICRERESZORR

RALEE DR 2 3 IO RBEH MRt —7 o
78, $FHEET) A, C, D BLURRILEH O %
Y7 E UTER Lz, RRILEHE O (HE) o#
EHIMTEE RN SRt LT b DTH B, A, C, D
BEZRETRILLE LD TEBTH B, 1 A XS
EFT=y ML LzbDTHB (Table Do F, &
FRERHEHE (258 ORI R A &5 T & ST EER TS »
K ->TW3Y, Thdkxlem Bl L TARICA
N, A—b7 L—TEELE, KERICHV, &—
CEBIERAZRRIC lom Mo A — b2 L — THE
LicbZEBeE L,

Table 1. Property of carbon fibers

Marks  Materials Preparation
A woven cloth  weave into cloth using complete car-
bon powder-coating incomplete car-
bon fibers.
C  felt cloth complete carbon fiber by higher
temperature.
D felt cloth incomplete carbon fibers.
O felt cloth pre-carbon fibers.
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Methicillin-resistant Staphylococcus aureus(MRSA)
912 GRIBE REIRBERE IR BERK),  Staphylococcus aureus
NCTC8325, Staphylococcus epidermidis ATCC12228
Escherichia coli K12, Pseudomonas aeruginosa ATCC
27853, Serratia marcescens ATCC8100, Salmonella
enteritidis (FRZFIRBEEEIRDBERK), Streptococcus
pyogenes ATCC19615, Clostridium perfringens
NCTC8237, Enterococcus fecalis ATCC29212, D11
B Th 5,
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Table 2. Bacterial growth inhibition by carbon fibers

Bacteria A C D 0] Control
B. subtilis + + - - -
S. aureus NCTC8325 ++ ++ = - -
S. aureus MRSA912 ++ ++ =+ - -
S. epidermidis +++ +++ E - -
E. coli ++ ++ - - —
P. aeruginosa ++  + + - -
S. marcescens - + + - -
S. enteritidis ++  ++ - - -
S. pyogenes +++ ++ NA - -
C. perfringens - - NA - -
E. faecalis s + NA - -

A piece of carbon fiber was incubated overnight at 37°C on
nutrient agar plates streaked with bacteria. The diame-
ters of the resulting inhibition circles were measured.

— : no effect

* : a few to contact plane of carbon fiber

+ . 1~2mm

++ : 3~4mm

+++ : 3~4mm more

NA : not available
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Table 3. pH of carbon fiber

Marks pH
A 1.9
C 3.1
D 6.8
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