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The study of mechanism to prepare highly applicable medical PSA by Emulsion
polymerization using Polyurethane Resin
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Pressure sensitive adhesive (PSA)i= S ©17|E& AWl pressure sensitive tape > ZH-E =
< 8715 A9 implant F & A o] 27] 714, g 85E HH ] Qo] U Brw ALE
Ho gity. 53] om58& A (parch) A AF =2 BAGTHEZES Aok b, At
Al HAA T AME = 2ds Gy A% HSsoF steg, WaAd Foll gk -
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ARt o om§ HAA= HAdLFE afdoz AT & A acryl AEY TF
ARlE ol&ste] FA4L st 71E9 F&E HAE AHRAY dFEe S§AYBL
AAEAE do7l= VOCE et AFo= &5 S fAlel oz DA 2 #Bvt
ofye}, x5 &2 A%k T HAZA BAst= AR & A dvh webs &4
& ARESHA e FMH e deAol tiFHA e Aot

Aol A= W3 dFARY FAESE EYste], 7€ e Hel 7H dA S
FEste], ¥ 1R FFS AT B A FHES SE §A4E AEARTG §-
T3 BA4E 7 AFAE Jhdetaat sk T4-5]. B3 wele s SE Alxd dEol
A ded 2 AFES AtA7le AR dEd dubA fFetAdAl, dxEd dEA
(resin- fortified emulsion)'H-& =3kl HA=AS FAA7| L, AL7TaA ="l =<
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1. PU ionomer (PUD[7]5 ©] &% A2 A9 A=

() A& 3 AJef

PUIEZA] HES-A 159] §l+ PUI [Mn = 6,000, Mw = 12,000, acid No. 34.3mg NaOH/g
PU] ¢} WEEA 15591 2-hydroxyethyl methacrylate (HEMA)ES 7|2 7}%  polyurethane
[Mn = 4,900, Mw = 5,900, acid No. 23.1mg NaOH/g PU]S AF&3}ic}h &3 K71 H7ke
3 A= polystep B-12 AF-8-3F 3L, ©@&FA|= 2-ethylhexyl acrylate®} butyl acrylate, acrylic
acid, 2-hydroxyethyl acrylateE Junseir}e] LFA|SFS A&ty A&A4stE 93
GFA 25 2-((2-methyl-1-oxoallyl)oxy)ethyl acetoacetate (AAEMA)E Lonza’tl2e] Ui A oS
AF83oi k. HESE chain transfer agent@ t-dodecyl mercaptans, 7}uLA] 2= 1,6-hexanedi-
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amineS AFE3R 3, & NAIAIZA Junsei AFS] YT A]SF ammonium persulfate
(APS)®} sodium bisulfites FA  §lo] AREESUTE. T3 PUIE  &3fietr] 9l El
G YolE A3t water= MilliporeAF2] Milli-Q AcademicS- AF-8-3}SI T},

) /\1 64 }:ﬂ-tﬂ

=Exd7], FFSFH7], daFAH, wNk|7b B2E 500ml vES71E ARSI
5-4\‘"?9} NH.OH(25%) ¢} PUIE @7}1} $ 60CelA uytste] PULE &afA[7]aL Ao

frefA e} dEAE HEe H]o] A 73 7bek ¥ 12A]13H5 <t pre-emulsionS xﬂ_,_a}‘}ili},
A pre-emulsions WES7]el €il %7} 80T ZdstH &4 JIAAS APSE
Zogol Fo §kg7lel H7tste] T%L% A&kt W2 PUIY S, &5F, chain
transfer®] & WA 7]H A5

3) & =S 1:1(;—

WA 1 B ¥ F Gel permeation chromatography (Waters Co. U.S.A)E  ©]8-3}4,
U= 1 ®¥F BI-DCP disc-centrifuge (Brookhaven Instruments Corporation), ~LZ]3l
AE 9 A2 Zb7Z Programmable DV- 11+ Viscometer (Brookfield Engineering
Laboratories, INC)¢} Universal Test Machine (UTM, LR10K, Lloyd Instruments LTd., UK)<
o]-gste] SA AT
(4) PU ionomer?] &2]-3}st% A2

PUIS] Hit #AFF polydispersity (PDDE . 10 YEFNRATE 750g/mole] A&
-+ poly(propylene glycol, PPG)°] PUI-750%} PUI- 750R4 Ao AlEEPom R vl
ZH-2 polyoxypropylene blocko. = =00 A& & F AUtk

3. 1 polyurethane resins®] 4]

2 o

PU Ionomers

Properties PUI-750 PUI-750R

M, (g/mole)” 5,600 5,700

M, (g/mole)” 11,500 7,000
PDI” 2.1 1.2

( &Clﬁgﬁlfgb&) 47.4 487
CMC(mmole) 0.36 0.28
Nuge” 72 -

WA

UM, : #HE EAF, My 5297
» PDI : polydispersity index (M, /M,)
9 aggregate number (resin 5= : 10.9 g/dm’)

2. Non-reactive/reactive PUI[7]Z ©] &3t AZA 2 AFE
(1) Az FzAle 54

222 BRI s 1?_5_% o] ztal Q= JEAE LN A a ggregate—* 4
gt = Qo o2 A A ¥ random copolymer?] PUI®| aggregater= UWHA Q] -3} 3ol A
sHERt A Zéﬁ} S }\sga T Stk ol#% PU14 A3 01%5}04

semi-batcho & HS o] &3dle] 1P Fo] =& oHAS A X33}
non-reactive/reactive PUIS} polystep B- 1S o] &3l A X3t YA AEE ojdd AaA|

2E 30 o] A WA oed AuE PUIE olgle] ke

Zh= oA Alx THesAde B Utk
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.2 A A AEE ARAL VE=4d vl

T-PSA 1 T-PSA 2 T-PSA 3 T-PSA 4 T-PSA 5
) ) ) ) non-reactive
PUI type reactive PUI |reactive PUI |reactive PUI |reactive PUI PUI
PUI Content” 1.2 1.7 1.9 1.2 1.2
Chain transfer
2 0.02
Content
FHTAE 296 nm 265 nm 443 nm 338 nm 362 nm
PDI” 1.17 1.45 1.18 1.39 1.23
eF4 4 (3 months) U3 U3 HE d3 d3
Viscosity 61.8 cps 77.3 cps 449 cps 113.3 cps
Solid content® 549 wt% | 545 wt% | 54.4 wt% | 552 wt% | 54.5 wt%

® PUI content ¢} chain transfer content ¥ A emulsion®] H}I&& &
» PDI : polydispersity index (M, /M,)
9 Solid content:= A latexol] H}1ES &
AzE AW H&A= PUIY Sekol] weba At
] 2

X R BELA ZolE HolFal
Ao ot = e S nx | =

A H 5ol AEE 1R PUIS] o

el G daaziel s 2 zpol7t e & F Uk SHAINE AREH o] reactive PUIC)
Fol Zojdol mwet oAl HEAel "olHe & 4 %L, T-PSA 39 Afole=
AxF7|7F A3 IAAE AfHow B o 4= 9t}
(2) Non-reactivefreactive PUIE ©] &3+ A 2A] £/ H]aL
non-reactive/reactive PUIS ©]8-3t A A A3 HaAe HaEAS KS A1107-19929
Mo AARe Bsgn EW AT G 2% @ 2aseld 4298
A B2y 7)ol whebA Frbskith A A EAde . 3¢l vlaste] YEh AT
E.3 o8 AAATE AHA F2E v
T-PSA 1|T-PSA 2|T-PSA 3|T-PSA 4|T-PSA 5| Gelva”
A2 (N/m) 391 210 179 276 101 313
FARZH (R 5.7 - - 7.2 3.8 12.9

¥ Gelva ¥ Solutia CompanyA}2] #3&%].
D g GAR) : AR AR o] AES SE A A% 54 vE

Al
(o]
W RO AHEdS FEAEeH Target AEol vlE]
Aol A Belskdt old gt G AUIfankg A AEE

el
= =2 A A —
FalA ZE 7IAY BAS AT Y sAlOl water swellingg e So9A4 WFEAAS
FAAZ 4 ol ol AMAatg Asde ofdl 7. 1= e 9
H
2P o o ¢’ _cH R T
ﬁ (CH,),— 3 + H,N R NH,
g ety
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AAEMA A& 919 TfAE & 4 l%o] diamine?} WSS T 5 Q) sHAIRE
AAEMAE 7494 hydrolysis7t %ugg F A7 FAREAN BE FYUt
ST SR e A7t Jhest Ed AR 3A A" webA one
packA| =Bl o2 HAAET ¢ = o] A= @hFA o] THS].

olgst 5AE 7HA3 3= AAEMA HRHAIE o] &84 PSAE AT w 19
GEFA FAHG 29 A dFA FIHEES ol€2 g Ak 2'A 9@EA TS
R D Y ) ) R base G E A FY T 2ukAlolA] AAEMA WA 9} Base
GFAE Zo] Fdste] 194 FYHll vls|A] EH AAEMA ®H3-7]7F A2 Bl &0
=8 g Atk olg g THMNES o] &3lA TrudkZo] BS Wol dojuEF 3 4 glof
EAAS U5 A 5 Ao

A8

HolA Hi= vpep o] 194 F=YHE o] 83 T-PSAI-AMI9] H|&|A] 20HA] F=UHS
o]-&3% T-PSAI-AM27} B2 -3 B4 YEHS slsh 4= ddoh &3 F AZ
RECE 7FankS A A~ES =984 @88 T-PSAlY HlEiA] 43 EAS UEhiS
grolslk 4= AT o3 AL FaiA dA AF3E wpel o] slnuk-g A]A~ENS
E%L??%ﬂEﬁﬂﬂ$%fmmﬂMﬂﬁt%%@1%%%%%b?%%ﬂEE}E%
MAS TafA wSA7]E FHo] wWo] =9l3 AZo] ¢S -3 EAS 7MHS
glstatt. =5 Al U ol 3k T-PSA 4= 7|8 a7 dlo] 4=Ao] B
$-43 PSAS A %3 Aol

1

T-PSA1 T-PSA4 T-PSA5 T-PSAl- T-PSAI-

relative peel adhesiol
O = N W h o1 O N O © O
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