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Abstract : Drug delivery system(DDS) have been actively studied for the past twenty years. Dual
action agents are unique chemical entities comprised of two different types of antibactenal compounds
covalently linked together in a single molecule in such a way that both components are able to exert
their bactericidal properties. In spite of the advent of the antibacterial agent the sulfa agents are the
most widely used antibacterial agent today. In this study, new antibacterials derivative was
synthesized using glutaraldehyde such as crosslinking agent for the purpose of dual-action as DDS
study. Antibacterial activity of these new synthetic derivative between their structures and activities
were examined by disc diffusion method. As a result, new synthetic derivative exhibited the broad
antibacterial activities against Gram(+) and Gram({-) bacilli. Especially, the antibacterial effect of new
synthetic derivative against Gram negative(Esherichia. coli) was much stronger than that against

Gram positive,

.M

& AL B2 A Ayt FRE A
2 ol9gg Fzdke 2WIPHA Aol ol @
oFEe AL FHeL AHo] 8H S A
Aol FHY M2 2 sido] o2l dAol
o mehA 71E B R4S AT RN
&S FUATIE HAGe] AviTe] EEE
o]FoiA L gk’ UntHow Fod }E2 ¥YF
}E Fx Hdele] YeuEz ggd AA %Y
7R ¥R E AR do waN ¥ES
b AR ddzez ALY £ UAxF
AN FE9 AFE 24F V1&g o83ty Ao
& gart Stk & o8 ¥a8E Fo|3 AF
& FdSAA o ¥ *ES AeHew A
2% F UA=E AAG AF & DDSeat ojR &
AA sl Aojsh &t Ao} ALR)e s vE
F AT 53 Ao} AigegE %] X

2 F40 oz Ao o] FEo] 7}
TR BAEHZ FaA W&l Hed o
2 NEA FESWAE polymerc prodrug T
polymer drugel@} %t} Polymer drugd 4EL
2 FHo AFAIFHoEZN Ao A Eo] ujid
A1z o] 7he3te FAITbel AX &z H o)
7hss =HY kB e A9 RS
YAE s B Aoyt dedoz GEE B
Alg 4 ok’ TEAE o]4-3 polymer drugol
P njAle FFS YolHW, UutHoE A
A} oJefE ol Agde Fale] pzv) Wi o
ofe] @4do] FIbsAY wE fade 84E
B 4 glony JEA FEAME oL ofolA
ol 3t dAdol dold 4 Utk Hodnett” = acrylic
acid®} isobutyl vinylethers} 5837t $EYAEE 2
3 Je&e Rasgoen Smithed Marshal"e g-2
g FAEING AREE SEAE 3=
dl olE& deiz]otel] st o HHdlA ¥

_37_.



2 AFY- AT - PHH - TEU - ol

& BojZEz] Rt £3 Ascoi 57 nitrofuran
polymer drug2 A sted £49 nitrofuran A<l
1-(5-nirto-2-furfurlidineamino) hydantoin &}  &Hz+2 3}
%48 viRslded dadEHe A vxdAL,
ol Ae] 2 ujdFg AP A ot &4
o] 3ulj o)ioltl BT

B AP 71&e Al synthetic handle
T 2 7Hsd #5718 =9Ed SEske W
Wo A AnAe] Y29 sufaniamides] 7FaAIQ
glutaraldehyde & |83ty 7taF Az T3
in vitooll A 2] BejAFH olo] i FFEALE &
A ate] polymer drugl2Ae] 7FeAE ¥t
Hoptt

1.2 %
1. Ao & 77]

1-1 A)oF

sulfanilamide %! phosphate buffered saline( )&}
PBS)E Sigmailel EF A& AE&EHAX
dimethy]l sulfoxide(°]3t DMSO)& Kantorl AMEFE,
glutaraldehyde(©] 3t GA)+ TCIAL A &F& AM-3H
t} 2 ute] tetrahydrofuran(o] 3 THF), &4 &
& 59 goje FA A% AFFa ARSI
on Z84E miliporeAle] Mili-Q reagent water
system& AHE8ld A 2|3 2eaE AR

1-2 7171

AR A 39& o9 71719 Y
& ol gt FAE ¥l Bio-RADAM FTS
3 FT-IRE AHR3lY 24840 NMRE JeolAt
A 9] 'H-NMR(300MHz) & o]-438td ZA st} Al
2= A} d 3 (differential scanning caloimeter, DSC)
= z}7te]l AR %L 100mee 3Hskd AA7F 8
o)A ShimadzAbe] DSC - 502 ol &35t A&
t} In vitool A pH 749} 150149 EsiAFS &
013}7] 95 ShimadzuAt# UV-2401PCE& o] &3}
o 200~320nmel A FRE & FHEAT

1-3 5 2 A

e 20 ALSE FFe 28 AT EA
Staphyloccus aureus ATCC 6538P}  Streptococcus
pyrogenes ATCC 2106592 ARE-stglen, 1y &4
# © 2 ¥ Escherichia coli ATCC 87393
Pseudomonas aeruginosa ATCC 9027& =SgHAY

WE AR

of A Fofrola] wjoksle A¥Pel| AME-FATh wl
A &= BidlifeAlr¢] Tryptic Soy Broth Nutrient Agar
g AR g Aol olfsHe OE Y&
gr=gale 1M phosphate buffer [K:HPO:(20g) +
KH,PO.(80g) + &% (11)]19 DMSOE 4183}
Ak

2. 7kl 28t sulfanilamide S&HIQ &d

Sulfaniarmide 12.0g(0056M)-& DMSO 100mle] £
;8 T GA 141g(003BM)E 1A AAHA A7}
& 7ol 20% ZAMFEY 100mig AMA 3 33t
st 110CAA 4A1 7+ 87 THHgE o O]
o A] 2A17F wubste] WYA(-5T)A FE¢ B
s B33 BB & 100mE Ko A
AN A& THFO 59 3|A3d71§ B3 4%
o] 482 A ey FHFE AR
th Al AFAF Mz 0TAM AT
BT PO:L AMEEt 29 Fetel At =(70cm
Hg IZ)AA 1052 A 22FEYL IdAUTh
FAFA L Figlol VeRiATh

.
HQN—//—' >—302NH2 + OHCC;HsCHO
\_:_*-"
Sulfanilamide GA

100eC. 4nr

2 0% acetic acid

7\ 7\
Hz SOQN':CHC/&HBCH:N’{\ SOQNHQ

Fig. 1. Polymerization of sulfanilamide using
glutaraidehyde,
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Fig. 2 IR spectra of sulfanilamide polymerization,
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Fig. 3 NMR spectrum of sulfanilamide polymerization.
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Fig. 4. DSC thermograms of sultanilamide(a) and
sulfanilamide polymer(b).
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Fig. 5. UV spectra of sulfanilamide polymer
concentration of 2X10"M with various time
intervals at pH 7.4.

8 2 &40 By AAYLS dehlo] Fopx Azt
Ao aAole] Bashe AR HWeE A
7V, pH, €5 2 7]} AE 8 <o) ot B
g wed & Aoy sehae AHe T4 A
s B2 A% shetEel Aol <lshd Ask@
E3pA] 9abe] o8] oFBo] MEs|o] Uj3Ee) o
2o 47} dojupe Aol olza zhzhel o)
g4 722 PasoAs &4 (dulty)d 7Hs
e syt

0%k

g

e

>3]

3
2 dFoME Bauer-Kirby¥y¥2 &83t9 T
278 A& THE dean wnes Y PE

Table 1. Disk susceptibility test of sulfanilamide polymer drug

St — Concentration (ug/m) 1100 1200 1500

Staphyloccus aurens ATCC 6538P Gram(+) 1150173 1350£058 1450+058
Streptococcus pyrogenes ATCC 21059 Gram(+) 1480+084 15752050 169+0.15
Escherichia coli ATCC 8739 Gram(-) 16.40+1.30 17.60+0.55 18604089
Pseudomonas aeruginosa ATCC 9027 Gram(-) 1460152 166004 1840+114

*The values are mean+SD{n=3)
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Fig. 6. Photographs of disk susceptibility test of
500(a), 1100ug/md(b) on Staphyloccus and
500(c), 1100ug/mi(d) on Pseudomonas by
sulfanilamide polymer.

A BA7EL WAL 120mol3}, FEE AFAL
130~160m, 7S 170mo)do 2 §4%8 42
o] Mo e 74 BESAT” Tabe 1&
suffanilamide A o] T23 Fihye Az ¥
TATFTE 1200w/mlolgolololt SExe] 74
g Yehix g T8 58 1100u/mi ol N
Arde Uehdisith Fig 69 &3 §ihyd) 9
8] Jebd cean zone?} AMRC 2T 1100ug/mlo) A
e Yoz 58 4A4E veEliien X5
ggoliAinte] o] $4 ¥ Aoz JEhg
o ARHoz oy T 4R 474 A
A& BYon ol W MuAs} viAHoR 1
g AN E EFE JeplA] Eshg @443
sulfaniamide A} ¢ & FE ¥so 1
Y 24 ARl $4% 244 Jeridoh
g AHEE o, of S4FeRE I

V.adE

Aaae] £ sulfanilamided] 7} A <
glutaraldehyde & ©]-&3td FFAZ FA33 in
vitooll M 2} B A5 old g FFEANL A
8te] polymer drug@ 2419 7heAE& #ldle B

7tA & o) ¥ Sufanlamide F8AM YA Y3 EA 5

Fig=g

1. 4% sufanilamide 34 sulfaniamide?) 13}
o}1717} GAY H3=r]9} A¥ate 23} o}
W71e] EAEFTUZE Yehde 28" GAY A
W&o CH2719 S5 AHES #elsl
o FHAY FEE ANy HeHde A
& Isger] ojs FH 23 B F
7tk ZtaAQl GA9] 7pwubge] tlEd] ulg
Eege 45 dEolzty Azgnh

2. A84 EQ HuAe iR dojuA
wout shaAlel s AYE FAFEL b5
alel 9% FFx= g FHE ElE
FE& Fo] 9E2AR A R i) Holie)
3% F7H8 Hojx] ggten ol= slwAel
GAl 97 712 ZTEE F3ld dHAT 59
oFE B3 9 &4 i 94 L vehfe) &
i AJzig

33 FEE gy Hid 4F9 7 A
AL BRYen ol @Y AuAlst YAHoes
2% SA7dME AFE JegiA Eiiy
sulfanilamide F832] A$ & 489 3o
2 249 dFdge) $5% FeAde vehy
Ak

HoRl

1. Hitoshi Sezaki, 3My:2i25:, RIIBE, A,
225(1990).

2.J. G. L Jones, “Drug Delivery Systems”, Ellis
Horwood Lid., England, 11(1987).

3. W. Tune, “Drug Delivery Devices Fundamentals
and Applications” Praveen, Tyle, Ed.. Dekker, New
York, Vol. 32, 213(1988).

4.D. K. Kweon, D. W. Kang, W. K. Kim, Polymer,
20(4), 675(1996).

5 MAE—, BRGF, BEES T, HBait, 54,
235(1978).

6. E. H. Hodnett, Polymers as Antitumor Agents,
Polymer News, 8(2), 23(1983).

7. H. Smith and A. C. Marshall, Nature, 232,
45(1971).

8. F. Ascoli, G. Casinit, M. Ferappi, and E. Tubaro, J.
Med. Chem., 10(3). 97(1967).

9. Victor Lorian, M. D., Editor. Antibiotics in
Laboratory Medicine, Third Edition, New York,
17(1980).

_AI_



6 ATH FAUF - AT TN - o 8Y WL E e

10. Bohne, Toxicology, chemotherapeutics and 11. Shkadova, Solubility studies, Farm. Zh., 24,

pharmacokinetics, Chemotheraphy, 14, 39(1969).
195(1969). 12. K. P. Klugma, Clin. Microbiol. Rev., 3,
171(1990).

...42_



	f: 


