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Synthesis of Blue Acid Dyes having Antimicrobial Property and its
Application on Nylon Fiber
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Abstract— Sulfadiazine and silver sulfadiazine are well-known bactericidal agent routinely used clinical settings.
Antimicrobial acid dyes were synthesized by introducing sulfadiazine or silver sulfadiazine and applied on nylon
fabric. The Chemical Structure of the Synthesized dyes was identified by HPLC-mass. The dyeability of
synthesized acid dyes for nylon fabric was similar to commercial acid dyes. Resistance to washing, rubbing and
lightfastness were good. Nylon fabrics dyed with synthesized acid dyes had good antimicrobial properties.
Durable antimicrobial properties after 20 times washing have shown good result that reduction ratio of colonies
is 999 %. Mixed dyeing were carried out using commercial acid dyes(leveling type) and synthesized dyes. The
mixed dyeings have also shown good antimicrobial properties.
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Scheme 1. Reaction scheme of the blue acid dyes having antimicrobial property.
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Fig. 1. Mass analysis of synthesized dye(Blue 1).
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Fig. 2. Mass analysis of synthesized dye(Blue 2).
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Fig. 3. The effect of pH on dyeability of antimicrobial
acid dyes on to the nylon fabrics. (Dye ; 3.0% o.w.f.,
Lig. ratio ; 1:20, Dyeing Temp. : 100C, Time ; 40min)
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Fig. 4. The effect of dyeing temperature on dyeability
of antimicrobial acid dyes on to the nylon fabrics. (Dye
; 3.0% o.w.f., Lig. ratio ; 1:20, pH 4, Time ; 40min)
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Table 1. Color fastness of antimicrobial acid dyes on
the nylon fabrics (Dye ; 5.0% o.w.f., Lig. ratio ; 1:20,
Dyeing Temp. : 100C, pH 4, Time ; 40min)

Table 3. Reduction ratio of colonies on the nylon
fabrics dyed with antimicrobial acid dyes

Reduction ratio of colonies (%)

Antimicrobial acid dyes Dyes
Color fastness
Blue 1 Blue 2 (1% ow.f) Staphylococcus  Klebsiella
Change in color 45 4-5 aureus pneumoniae
Acetate 4-5 4-5 No laundering 99.9 99.9
Cotton 4 45 Blue 1
Washing Nylon 45 45 20 times laundering 99.9 99.9
Staining
PET 45 45 No laundering 9.9 9.9
Acrylic 4-5 4-5 Blue 2
Wool 45 45 20 times laundering 99.9 99.9
) o Dry 5 4-5
Rubbing Staining W Table 4. Dyeing behavior of synthesized acid dye(Blue
et 5 45 2) compared with commercial acid dyes
Light Change in color 4 4 Time of half

Rate of dyeing

Dyes (%/min) dyeing (t1/2)
Table 2. Minimum inhibition concentration of anti-
microbial acid dyes (O : the extinction of bacteria, A Tectilon Blue 197 %5 min
: undistinguishable, x : the survival of bacteria)
Concentrg;iog of antimicrobial Blue 2 191 25 min
Dyes  Bacteria acid dyes (ppm)
1000 500 100 50 10 5 1 _ ) ,
Table 5. Reduction ratio of colonies on the nylon
Staphylococcus O 0 A x x x x fabrics dyed with dye mixtures
Blue 1 aure.us ) Reduction ratio of colonies (%)
Klebswll.a O A x x x «x Dye mixtures :
pheumoniae (3% ow.f) Staphylococcus Klebsiella
Staphylococcus O O A " “ " “ aureus pneumoniae
Blue 2 aure.us Tectilon B (2% o.w.f.) 999 9.9
Klebsiella O A x x x x + Blue 2 (1% ow.f) ' '
pheumoniae
oﬂE 999%9] ;{éﬁ@._}]\_%% L]’E]'IHO{ 3()]_&}04 1;_1 30]_ % o]%{?} g?ﬂhﬁﬂ%‘ql 72‘1&@'_}]\_%0] 99.9% O]AC}-Q—
el e $Ee AT+ Aic 2 Y FREAS HEA

o
__(l}g
o2
bt
g

2
"
Jp

o
tjo

el AR} Fraket AFAS(FAAIRE, G
£5)S YER AT

Leveling BtY¢] @u=E AMEHIL Sl A&
%% % HuntsmanA}¢] Tectilon A]2]Z(Blue 4R-01,
2% ow.f)e} 3% Blue 2 (1% ow.f)E 83}
At At AAY T FAA 0] Yokl om, Table
5 HAE9 A Aas (%)= YERH 2= Blue 2

| 26 | st f 4713 spa] =] A 204 A 12

i
)
-
N
-~
D)
o
=Y
ox.
™
|o
i
%
ox.
<
q o
ol
td
-
o



ELHE 0=

BIE el At
e g A3} 203) e Xéi“.&i%ﬂ

>
ox,
9,
bl
2
22
o
Lo,
ol
o
o8
=

Aoz AME HtFi} o
o] $5FL & F Atk

71E A4S Aok 8 AE 23 Blue 29

785 leveling EFS}9] 71ER =S AR5 frAlS
= Felon, dAE et M dEE e &
T4 T ol 712 BAE ANGES 27
ato] ARES A4 Fe] AAEE HE AR
e,
el 2
of Aqe AR AR 71271 NEAL

Al Xl%gi T glen, ofd e =Yyt

1. Kimura Yoshikazu, #ip%sho @B & KA
B, MRS i, 57, 251-256(2004).

2. J. Barry Wright, Kan Lam, Robert E. Burrell,
Wound management in an era of increasing

bacterial antibiotic resistance: A role for topical
silver treatment, AJIC, 26, 572-577(1998).

02
]
lo
0%
0x

o

' LI E ATHO CHet A=

il

3. Ae-Ri Cho Lee, Hee Kyung Moon, Effect of
topically applied silver sulfadiazine on fibroblast
cell proliferation and biomechanical properties of
the wound, Archives of Pharmacal Research, 26,
855-860(2003).

4. Ae-Ri Cho Lee, Effect of silver sulfadiazine on
the skin cell proliferation and wound healing
process in hairless mouse 2nd degree burn
model, J. Kor. Pharm. Sci., 32, 113-117(2002).

5. Ae-Ri Cho Lee, Preparation and characterization
of alginate-chitosan microsphere for controlled
delivery of silver sulfadiazine, J. Kor. Pharm. Sci.,
31, 101-106(2001).

6. Hamilton-Miller JM, Shah S, Smith C, Silver
sulphadiazine: a comprehensive in vitro reassess-
ment, Chemotherapy, 39, 405-409(1993).

7. Hee Cheol Cha, Jae Hoon Ko, Young Ho Kim,
Synthesis of sulfadiazine type antibacterial reactive
dyes, Textile science and engineering, 44, 204-210
(2007).

8. Lee Jin Kim, Sam Soo Kim, Joon Ho Kim,
Synthesis of antibiotic red reactive dye and its
dyeing property, J. korean soc. dyers and finishers,
16, 85-94(2004).

J. of the Korean Soc. of Dyers and Finishers, Vol. 20, No. 1| 27 |



