o

b et 9 MsHs|R|, M27 3 M15(2001)
Kor. J. Env. Hlth. Soc., Vol. 27, No. 1, pp 106~111(2001)

F

Polyacrylic racid(PAA)-Sulfacetamide (=]

B3t

oot
0z

Use - LY - ojpew
Ak Al e Ta A0
sej e alsn o) e E) shargels
el Aol Aot o} SR TR

Synthesis and Antibacterial Activity of Polyacrylic
Acid (PAA)-Sulfacetamide

Jong Woan Kim, Yong Ryul Kim*" and U Youn Lee**
Department of Development, Research Institute of Technology, Dansuk Industrial Co. Lid.
*Department of Chemical Engineering, Dae Jin University
**Division of chemistry and Biology, Natural Science, In Cheon University
(Received 5 February 2001 ; Accepted 20 February 2001)

ABSTRACT

Recently there were many studies not only to enhance drug delevery effect but to reduce side effect. Drug delivery
system is able to improve efficiency with decreasing side effect of drug dosage. It made possibility to use for a long
term. Polymer drug was prepared by acid halide method with polymer in such of polyacylic acid and sulfacetamide. Its

- chemical properties were identified by means of TR, TGA. The antibacterial activities of polymer drug were studied by
MICs and disk susceptibility test. The antibacterial activities by clean zone were increased in order of Staphyloccus
" aures < Escherichia Coli. < Streptococcus pyrogenes < Pseudomonas aeruginosa at disk susceptibility test.. The
antibacterial activities of polymer drug against variety bacillus were excellent compared to those of control drug such

as' sulfacetamide.
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1. AleF & 717]

A&e]] AM83E Al9F & poly acrylic acid(M,,:2,000),
sulfacetamide®™= AldrichA} A &g AF3lG 2 NN-
dimethylformamide(¢] 8} DMFye Yakuriib A1E-S A
|3lgdc}). L ¥} tetrahydrofuran(e]d} THF), thionyl
chloride, ¥|2]¥l, o}*|&, methylene chloride ‘:"] £
A Tk AR Ak AT oJale] A EFale]
AR89l 0w ZR<4== Millipore*t®] milliQ reagent
water systenrs- A}Jls}o:] et 2D ALssl)
FAES] FM7 El2 A uhEst E Hgk
FAE FR1 Bio-RADA] FTISH FLIRE o83
KBr pelletd< A3l ZAsi3c). A5% 244
(TGA)Y2} Az} G843 (DTAR: ShimadzuwAHA] TG/
DTA 50& ]88} 94 AL EA3)grt.

FoE A AR dFe I3 PATeEA
Staphyloccus aureus ATCC 6538P3}  Streptococcus
pyrogenes ATCC 21059 A8l o, 33 SA4
L2y AIMTELZE Escherichia coli ATCC 87393}

Pseudomonas aeruginosa ATCC 90275 =X 21840
A EeF olr] wiekate] AdeAMEEtEH. iR 2
DifcoAl2] Mueller Hinton Agar, Tryptic Soy Broth,
BiolifeAF2] Nutrient Agars AM-3}53L, ¢FE 3144 ¢
F89-2-0.1M phosphate buffere} DMSOE AHE3}59-

2. Polymer drug®| g !

A polymer drugd FAshs AAZ PAA 135
S DMF 50mie] ¢33 &3] F o] thionyl
chloride 30 miZ- 713t F 80°ColA] 42]7F 54t T
uksloic}. #ed29] thionyl chlorideS At itrapl 2.
A%t ohe methylene chloride 50 miS- 2] Akl
Al 1AIZE 3BT A7 SH50RIA 12417 B
2] F 254 500 miE 9T whEA THksl] g A
s °ﬂ RS o83l ] F-RES ARl &
2 AlAs THR| o] 3% %%7]% o-§-5}]
°4”«] BFES Al SR AlA sk 50°C
A ZFBI P0sS AMEled 2o Bkl ATz
(70 cmHgW* 1A 9.2 ¢2] polyacryloyl 4448 4%
Lm o] F 80gs DMF 50mpl k3] &) F
methylene chloride 50 mlel|  sulfacetamide ;10.0‘ g:%
FARAA AA3] droppingsle] #E]wl EviiElel] 110°C
oA 12417F5QY 3k ukEEIAT). W B8 F ukg
ES A EE0RIAM 1247 ¥ —‘F 27k &
T 500mis B walsle] 9 AHE gt
ez AHS] STCI AFOL PO ALE
slo] 29 E<bol| ZEE(70 cmHg AR A: 8.4 g9
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3. Polymer drug &y A

B drelre daAle s A dE] o8y
T HEiA] s Ham FAHE o] 83
polymer drug®] dHr3-S 24 sjic) o

—tCHCHY 64 — —t CH,CH—t CHoCHY

C =0 C—O (F=O
OH OH Cl
Sulfacetamide ‘

Pyridine _(—CH2FH_}M—(-CHZPH-)H-—"1

1100C, 12hr C=0 (P=O‘

T .
NH Cl
SO,NHCOCH,

Fig. 1. Synthesis of polymer drug. ‘
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1. Polymer drug®| &M Elel
Polymer drugs 3Ad3sl7] 918 A ZA PAAS)

712 EA712 acyl halide(-COCHE. X&A7)7] $s}
o] thionyl chlorideZ ARME-3}ed acid chloride3} =
polyacryloyl §1Ad3lict.

Acid chloride® 2]837] A PAAS| IRY Fig.
2aplME 7128719 =07} 1700~1725 cm™ 3
Tl E 3000~3300 e B H=EA)7)e] F
Zf7h vreht glel. 22 thionyl chloride® ©]-8-5}
o] acid chloride®. X|3A]7] polyacryloyl®] IRSl (b)
ofA1= 3000~3300 e F-ZollA] B =EX)7)7} 335}
31 acid chloride®] EAE4H¢] 1750~ 1785 cm™ -
oM AF acyl halide®] 4577 A=
polymer drugs 3Ad3}7] $18F A=A polyacryloyl
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Fig. 2. IR spectra of PAA(a) and polyacryloyl(b).
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Fig. 3. IR spectra of sulfacetamide(a) and Polymer drug(b).
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Temperature[’Q
Fig. 4. TGA/DTA curve of PAA.

2] ghAE FeE 4 9ledet Fig. 3(b)> polymer
dug®] IRE 1750~1785cm F-ollA Jehie
polyacryloyl®] -COCI A&} 3400 cm H-Zol|A]
e = sulfacetamide®] -NH22] B4 &
Aal -CONH =XE,d7F 1550~ 1650 cm —.—’%ﬂ/\i
492 S,

g4 Fig. 49} 5%= PAAS$} polymer drug® TGA/
DTA themlogram—* vepd Zolv. PAAY AS
209.0°C F-TollA Tg(relAe]ex)E FA F
429.0°C F-ZollA TmeFd-4-g-2x)0] JHHE A
Z viePdel. 28 polymer druge] A% 187.0°C
FZollM 27187 defukal 379°C F2elM FHF

Table 1. MICs of polymer drug by agar dilution method

FA7h At

Temperature[°C}

Fig. 5. TGA/DTA curve of polymer drug.

wal7h dofubes A o= Ho} Tggh A5l Tmgh
< ZA AsteE A 5 Ao ol AR
PAA Mol QA8 Alzelld] AR 3 =547 £
A ABE oA EA fAATH A
dste] AA Aol AsEE Ao 4¥E +
et |

3. Polymer drug ¢ &4 &3 ‘

Table 18- polymer drge] 3% ¥4 S)a¥le) Azt
2 O% oM<l SR T4, 9 T, 2%
#39 AE AF 1100 gt o4l R
Yehigleh, 2t sulfacetamide®) 94581 Flad g

Concentration o ‘
(ug/ml) 250 500 750 900 1000 1100 1200 1300 1500 ., 2000
Bacterias ‘
Staphylococcus + + + + + - - - - -
Streptococcus + + + + + - - -~ - -
Escherichia + + + + + - - - - -
Psedomonas + + + + - - - - -
Table 2. Disk susceptibility test of polymer drug
Concentration :
(ug/mi) 500 1200 1500
Bacteria :
Staphylococcus 14.67+0.82 18.00+0.71 18.50+0.65 19.67 £ 1.97
Streptococcus 15.20%+0.45 1940+ 1.14 19.85+0.45 20.17 +£0.75,
Escherichia 15.80+1.48 18.50£1.38 19.051+0.85 20.83 iO.?S i
Psedomonas 17204228 20.00x£1.26 20.40+0.95 21.8341.17
*unit:mm. :
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Fig. 6. Photographs of disk susceptibility test of (2) 500, (b) 1100 ug/mi on Staphyloccus and (c) 500, (d) 1100 pg/mi on Pseudomonas

by polymer drug.

Hol= zh) A VM zHEY 5] Al
1000 pg/mi oAl #eAdS vElfe] sulfacetamide
9| gy S FAERs AR Helth

oAz 2APHel 7% BauerKirbydHS -$-83)
TAze] A8E F33) clean zone S 3] UubA 2
2 sulfanlamide®] 74 #5718 WA 12.0mm
ols}, 5= #ZFAL 13.0~160mm, FFA-=
17.0 mmo| AR 2. g3 oFEe] Aol wh FAS
ksl o0

Table 2= polymer drug®} vz FAbHe] ddz
500 pg/miellA HEs AAS Belal vHA| &
2 FZ% A VPSS, 1100 pg/ml ol delr=
I T AT BT S vielde]
D] Aol wlsl AAH o2 948 FHE
R QS-S Eeld 5 9llth Fig. 62 polymer
drugs] B2z gibiel] s Sl Hepd
o Hpgo] WFAANAA TR i) \l4F] Y
2 AL I 4

Iv. 2 =

AR FFA S o] &sle TEAQ polyacrylic
acid(PAAY}] W22 prodrugd FPAISEL wiekst
o AT 5 459 ATS oFES Y A
Hel o845 t)az Faba) Hahiix] IS B
slo] ghAlEr ofEe] FrES SAslae.

1. acid chloride® XA A7} F|=FA7]7} 74
B} acyl halide?] E43F57F AA= o] polymer
drug& A8l 98k A DAIQ] polyacryloyle] A&
olg 4 919le™ sulfacetamided) -NH,2] 54 F
7} ARRIRAL -CONH BAE557) 1550~ 1650 cm
HZeA] DL Flsled polymer druge] FAFA
&< Falshset

2. 33 =] Aol AR ek SNES
A T, Qe Ft, 1Al A A 1100
ug/ml o} AllA 2pAlg vepfelem  sulfacetamide
of disle] gt S Hole 7l HEEe
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731l 1000 pg/mi oJAtolM ZH4AE ehye]
sulfacetamide®] 3 S A8 A= vie}
wot

3. a3 sy AR 500 pg/midA SisFe
S Bl vpix] FE2 = S
BRI, 1100 ug/miodelMe 23t =t 24T
EFA S vehlo] Sahix]) BAe) u)s)
A2 95k FAEE VR 93-S gt
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