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Introduction: One of the problems in fixed prosthetics is the hydrophobicity and large contact angle of the condensation
silicon impression materials. The goal of this study was to examine the effect of surfactant on three condensation silicones.
Materials & Methods: This study was an in-vitro examination that investigates the effect of surfactant called “Os
surfactant” on three condensation silicone impression materials which were Optosil-Xantopren, Speedex and Rapid. One
Hundred and twenty impressions were prepared by each material and every sample consisted of 4mm putty and 1mm wash.
10 samples were considered as control group with no surfactant added. The rest were divided into 11 groups on which 11
surfactants with different hydrophilic lipophilic balance (HLBs) (5-5. 5-6-6. 5-7-7. 5-8-8. 5-9-9. 5-10) were applied. A drop
of water was put on the surface and a photo was taken immediately so that the contact angles on both sides of drop could be
measured by Photoshop. The data was examined by One-Way ANOVA and Tukey test (a=0.05).

Results: The one way analyze of variance (ANOVA) and Tukey test showed that in Optosil/Xantopren group the lowest
contact angle belonged to HLB=9 (P<0.001). in rapid samples, a significant difference was shown among different HLBs and
control group and the lowest contact angle was gained by HLB=8.5 (P=0.011). Speedex showed a significant difference
between different HLBs and control group and the lowest contact angle was obtained by HLB=8 (P<0.001). Accordingly the
lowest contact angle mean belonged to Speedex (68.3) which revealed a significant difference from Optosil Xantopren and
Rapid (P<0.001) but there was no difference between Optosil-Xantopren and Rapid (P>0.05).

Conclusion: Within limitation of present In-vitro study, the lowest contact angle was observed at HLB 9 for Optosil
(P<0.001), HLB 8. 5 for Rapid (P=0.011) and at HLB 8 for Speedex (P<0.001).

Key words: Surfactant, condensation silicone, contact angle.

# Corresponding Author: Moraditalabaz@mums.ac.ir

J Mash Dent Sch 2015; 39(3): 239-46 .

OV-YAAYQB -0 a5 “SJL\.;.) 6“};3){‘ 55; ‘gsi“‘:'}id"'\;b 0SS o @L.:,.» AJSBM go #
E-mail: Moraditalabaz@mums.ac.ir



(d‘)&o.ﬁ} g}au L.é).kw)

oS5 0 S S 55 5 0l 2K ST e <"i >

3B ol (630 )l g 15 B R 43 dlge (VL (poled gl 9 092 L9898 (ol gy 53 (685 B CSUe I (S0 2o
92 (515 (ol S B a3k g8 s (59, IS 9m 1T (A Lojl () 2 axlllae (] plox]

SLpl & (o515 (el (555 I 03ko du (g9, 52 Os surfactant el ay (LS om ST ¢ palejl o (nl 3 Slagug s g 3o
9 (J55) 9aLs 09,5 (lis 4 wiged Vo (58l o3lo 2 (gl (C8)5 18 (owyp 3)90 Iy 9 Sl (OIS jel (5l
wwgd 2 — swwgd Of Joli U SOl ygm b U Y+ 09,5 VY Wilg U (g5 IB fpun cpimod o 03le] COlSEE youw 1 03Liw] (yguts
Sl an diged VY + gg05me,d 9 0-0/0 1 —T/0 -¥ —¥/o —-A— Ao -4 —4/o -+ (Hydrophilic lipophilic balance: HLB)
(S5 il 30T S L sl Consty SN s (58 031251 0,8 1 By 53 55 oled gl aple 1381 5 b puled sl o
{0=+]+0) a8 Jlo (S5 9031 9 43,0

(P<e/v ) 291 HLB=A s (pwlod asgl ez 5508 (3 ppaiil35- s joil 09,550 5310 (b (S99 adyb S (il ly 54UT (slaygo 51 3043
& borpe (wled dsgly (o2 508 (Sl 03l 3y90 45 (P=+/+1Y) 391 HLB=A/0 &y bgipe (pwlod drgly (o2 sieSunly 03l 3590 4
WSS anly 9 Jajo! 03lo 93 L a5 (590 &1 352 (TA/Y) (Sl @3 bgapo (polod gl (il (2 S (P<e /4 +1) il oo HLB=A
AP>+/+06) 540 15 gxo WA sty 9 Jujon] ot (Jg (P<+/+ ) Cudls Yo gize

OngIF-deighl S IB b el agly Jlodre IR Gl HLB=A L colSl,pm ( aluiyle] buoxe )3 3 donid
JIs e S el HLB=A b a,aWU o (P=+/+ 1) s, (5,85 I o3le wlod dugl) 4f3 me LialS Cecly HLB=A/0 L 5 (P<+/++Y)
(P<e/ve) 595 o0 (S Sl (6 15 SIB 23lo (plod ayl;

«olod 43915 ¢ 0515 (39S (SS90 HgS SSLolS

CTFAET ¥ 0b0ud | TR 093 VTAE Jlus | Mgpabo Soud 305 5S> aloro

L oS ol TVl I LOT SEs b dodio
Lad o pled agly FalS ol (haw S JtalS Wb Fan S L Sl (S
295 it g 95 Foaly 0ol b Xs S e g f\g-'-“ 23 ol YL e wsly 5 Do s,
SAL sl axp el 5B 5 S0
S 1 Dl JEls s il ge s b 55
By Ml 558 5 O 5l deols S 5 LIB ans

Al LS U g Aed Sy a0 SSLSB ) g el «
CILS L, g Lgd 4LSI el 4 sdijle &, Law g
GlF Y b Keds eslal f&a 3 Sy &
sdeall ()l SIS, g 358 e3litul el law 5

3 Jhaodr s95bes sl SLSL s 2 Kgd

P Ol glacdl 5ds o s S K G S

sl (Wetting)  Shss 5 oslas Ol e Sl Cnoal

o g o9d 5l O51F 93 opl g &S el ]
G — Gwss ol Dl Ol
.3 34 ¢ o4l (Hydrophilic lipophilic balance: HLB)
Gl Ysems  eslial s, LESLSG, g
o n el oyl plonit 51 Gas sl s HLB=1-4
ol g5 aw plad 4yl p ol SSWSE, e
OAsIE-Jisa) S15 0SSk S0

ol 4z p & 55k 4wl (5,5IE el buy
oy Foaly )8l AsL S b S IU
K g8 poplnl S I pl WL S0
b Fop 8L s &S 5 FIB sl l as
KT SR LI S S P P K. SN e SN -3 s
o eSHE 5 s Cfie ol 4 S
JSie onl Jo lp Sl o S LOT (55,06

oo g g 390 0313 Jals slge cpl wled a4l WL



Y£\>

¥oolad /¥4 055/ VWAF Lo/ dghie (S 50105 0uSCails dloes

S odd A Lged g dd audls p Sl eole Kot
VB ol plie 8 B3 eslinal 5,50 o3l el
b g V0 Jeld s 8 S U s e 8 K gl
Sl mg W o 3 g e2lel J S L el oy S 0l e
03l SIS U g 51 45 b3l 5y 50 (sbaey S 4
S &S e ol b ad s dald oy 8 alin i
S0 Sl &S 1) (el (Bl esle 058 bgls
2 5 5 00 el Ol b1l 528 1 E s
b S, ol S B 09,5 1) s el O il
S Sl ead bl By 5 esls 5 HLB=0
G5l SSSU e 4 Bl Gl 5w,
AP Bl sy Aol dga Ll last ¥ (55,08
4 B sae Vr HLB=0 (gl 508 o o3l B s
)00 03 ogd er g AS a4 Sy eed
“=1/0-V-V/0-A-A/0-8-8/0-V+ L slaZiLS L, 4w
A osly S b 4 S IS HLB=o/o
WLy JB Ve asis HLB L SLSG, 4w
Colg o g Ad ey BV g 53 S g
Wged 0y 8 Olge 4 BNV Lils W L B VY
sl sl S L el ey f Sl 4 B )+
A eslel (5 S IG
03bel 5 45 51 dm Al (bl 315 oens g
S dmho S 55 450 b AU Il B g5l
Ko b 5 s 23 FN 3 g1 0 515 G e b
s g ad ekl JB gy ke O okl S
Nikon D-100 Jhous oy hug o
S L asy Sy gl,ls (Nikon Corp, Tokyo, Japan)
Wl S gy La gl asin 5 kbl dol
502093 SN eSS (e A ()10 e 3 gy 0kl WU

2358 ol s g 0s 315 Sl G e b Wadigal

Loigy g oge

0S pb b SESH,gu 31 ARG G cpl )5
C16 S 7 L Surfactant (Cytec Industries Inc. USA)
S5k S IG esb 4w gy, » HI903NaS
Optosil- 5 531 55- kisul olw el & 515
Xantopren  (HeraeusKulzer, Hanau, Germany)
Speedex (Colten, Alstatten, Switzerland) S !
5,3 Rapid (Coltene, Alstatten, Switzerland) Asl,s
VYol 4 (Sl b a5l S 1A )
23038 4 ade b Calbid 4 0T G 5l 6 ges
NP fade V calis 4 ol Dlea 315 0T (s,
s

baiged 5l ssbl g glates Chul 55
SUs e Sl 5 1l 3 &S g5 4 A4S eslina
S Fahe £ Calid @ alid b g3 0 5
Gb s AE S 4 G 0ol (sl Wb sl
O Sa S ol ekiile LB, s
S 2B F NE s el (555 53 5 b b s
Oley e OAS (g e 9 93 (Sladed ol (55 13
A eals ol (G el 4 kil S48 0dd 4o §
L azils y B dal dlo o opl 5l de 358 S G
wd ekl SO (oSl 5 ) slatd Ol (g9,
clad b ous adlld e e ) culbre 4 Ko
J8 B Cll apd el Bl esle gl ST ES
A 5l kS gl b iy esbe g5 2 s U1
s 8 SL il gz 5 SodT 68 250G
skl S, S Gb 3l esbe Osul el
Gl s 2 E I F G esle (55, 5 dd bl
Sl b as esls 13 0T (55 Ogtel lawg odd jas

Ol 0Ad G S e Calg 3 s e S




(d‘)&o.ﬁ} g}au L.é).kw)

oS Sad Sk Fuis 0l SERLST <m>

J &S 0589 HLB=0-0/0 —V-V/0 L 4S54 HLB=A/0
wily op e g (P<e/r)) Clls (g ls sme DS
L aS (4,5 QYY) 5 IS o8 4 bap ol
Sl gmn Ml HLB=A/O 5 Vo (shyls slaoy 8
(P<t/eny) cosls

S sl LT 0sa5T Sl esle 3550 5
53 oled Al o S g S cplss 45 s OLES Wb
Sl gy sl sme bl Ml Cilises gHLB
wil) pieS 4558 Ol Sg gyl (P<t/v))
M| LHLB plu b 4S5 HLB=A & by e wles
ol wgly egie (P<t/rnN) Sl (gl e
goled agly HLB=0/0 ,5 45 54 HLB=0/0 4 b »
Sl gan BNl JmS HLB=0 41 (sl ls slaes 5 L
SNl ghyls ey S ple b Js (P>/00) cosls
P+ /0 0)) 54 65 o

osle 53 ASAS sdalie 38 Ose3l 4w 4 g L
53 3 HLB=8 b les wsl} cp S 0 6851 8= o5 5]
oS ol o3le 55 g A0 L led 4915 op feS sl esbe
aslin (P<t+/401) 54 HLB=A b _wles 491y o S
Bh S byl WUT S eslial b ey S aw cnl
4315 5Rle o eS 4Sals O s 5 3 s
Sl 5 WY 5l b Sl 03l & by o ol
35 0k (S5 050 @l (P <o/r0N) sy VA Hlas
93 LHLB=A b Sl 055 4 by o S 0l 45
BE oimer 5 () Jlaged 5 Jaax) ss s el
HLB=8 U o)l osle 53 o aS3ls Ol S5 005
39y Solssme syl DMl HLB=AO L uaul,

(P>v/00) i3I

NS5 w1 b (g S AU ool 2 $ei VY2 5,40
Loy B4 oKl G EUS LK o s S
33 53 kb a pled asly QLA 15 e 5 5l esliad
4 oAb ol by dadr s s xS el Ob
Bodr s el s 8 Gl dodr S S e
&g 0l 4 bgye HLB b CibSUygm 2 gl 481
Cows dy OWB s i3 S s LU LR PR
A @bl T 5 s 5,00 FaeelS hawg ool
Ol il 5 oKl 5 ool b Losls iy .2 S
S bty BT S bmesls Judow 53 5 A3 Oly e
SHLB (o (Kier b sliinl (S5 0ga51 5 60
Ogusmy (Swad o pd 5 oslial bl wyl;
s Logasl aer 53 5 W35 awlxe (Pearson)
I e 000 s s

sl

05555 4Ssls 0L b & byly LT Oses
IS U g 53 eled 4l Jawn gt O 815 — o5 g
F=/10) 3,05 (5 5 sme DM (Ciliee SWHLB L
b oSSy @ bap asly S Pt/
<Ml LHLB sle L HLB=4/0 3> 4 4554 HLB=A
oled wgly i (P<t/e0Y)) Clls gyl pas
L 2 34 4,5 WYl aS 59 HLB=0/0 & b s
dals b Jus oy, 8s HLB=0 5 1-1/0-V-V/0 L «
wos 5L Jg (P>1/00) CE (5,05 ian M
Cuils o lsme DMl HLB=A-A/0-4-4/0-V+ L
AP<:/20Y)

daly e3be 3590 55 Wb S plyly WIUT Ogasl
M| (alisee GLHLB w658 ol o oS als 0L
Oga3l 5 (P=2/0NY) Cadls sy ol ime s,k

4 bap gl agly RS aSsls Ol S




m‘> ¥oolad /¥4 055/ VWAF Lo/ dghie (S 50105 0uSCails dloes

Q.
A
Ve
T
or
£
e
Yo
Vo 4
oS e NPT FSN ST el
AU sk g w2 HLB o 2 o ples sl 5ls 1) )l g0
S B aske 5w 53 HLB o 2 e polad 315 lome Ol mil 5 50ke 1) Jgidr
e O 2l oSl NE%; S A ¢t
V/VYAQ . INZARRR Ve HLB =4 L & 555158 — b5
\ARNYAS ISTAAE \e HLB = A/0 & 4,
Y/AAYYA AARAY Ve HLB = A L oS ae!
F=yr/s P<i/vey 0905 o
SHpeds adly (b (5551 (58 B sl o cou

S5 (S ol plF L 5Ky (B O3S G s o B g s e el
osbe G5 pde b GoyF (S5 B el 058 b e SiS 3 A ke S S ge Olas Jsls slacdl ol



(O er 5 S plo Lo ydases)

oS Sad Sk Fuis 0l SERLST <m>

Ak & Lo (V/08) puled agly (S 55U
g g b 4 b e (VAN oled argly o 2
I (o515 0w 55U esle s asly Ol e
SIS By 6 SG L 4 adlae ol s 4,
3 b SIS Sl S 5 VI s edd fd e
Slvgar g Jlo ol (e G5 A
s Sl Suiss s
Glow L L L Ob,s 31 “Erkut 5 Can
Delar duru o ksl aw ¢F 9 9 discharge
Ok § 5 4w (555 1, Silwet Copolymer L77,
slge ol 45 Alys g Lsls L3 wyp 30 ol
@ SHRCb s s el asly Sals el

&

L

“Fernand

s ilie w4 55 OMillar
g SLSU g 5 Ollas cpl s Ll
5 S I G s SISk 5,86
Pl it Gl Bl o Jlo ) &8 AS jatle
s 4 (b 550 Gl LOT 23 0 Sisd
Olse gl agly ials cde 1) CIUSG,gm 5,8
SRl Lol SISU pm a Sl Gl s s S
Sl e 4 Kl e Yl g oekd el 4l
AL b SIS AL (b 655

HLB Ol LSLSU g Olwosas 51 S
4 Soplhs Olis Gl s dliuwbe Lowlad]
AL SUSU, e a3 es o,lal O 3as 5 HLB
3 sshee SHss sk JulEl cst HLB
Shiss Cgbp Gulpl sl oS et am
Y sl e HLB=1-4 (gl s L5 0

SlFes iz Sl pan ML L Gl ml

HLB=A s bﬁ._,:.ﬂ)f — Lol Gew ol s 5,0

ool b Do S 55 00 4l 555 550
038 A glp S bl ops oy bl 04
Jolse 51 SOk cnl 5s g eslinal (5 5
S &S Wil 5B b el 4l e
Ol b A3k S 50 osbe s a5l Ol
bl Gl 68l b bug Lodl (Saisd s
Y AP ROPRE R TICK PR

5025 Ol g29d- U &S ml) 5,8l sl
oS 5 4 gl Sy — S g s Logas
b lsn ol Bliube dien oS15 S0 Sk (i1
sl 1 ks 3 S0T U Cake ot
S g 03l plad 4l alS g 4 CSLSU gu
© ol g adS e ol e S

e >, Vol Ker 5 Santhosh
$SIB sl 4w 5, p 1, Aurofilm cibS'G gu
<Y ol | Express, Affiuis, Aquasil _o2a1 551 & sSke
Iy e asly adlae pl 53 LS s S
Rame-Hart goniometer 3| eslatal b c3lSG ) gu 5 5,8
2S5 pslas 5l ekl b promen 4S5 28 o510
S92 dmer pbmlr Ol GawlS o) 2 edd
Gros quli (L3 F A e p 50 Aol Glacs
O gm0 S By g (6, S8 W 51 o 45 3ls 0L WO
Ol 5 &L I3l Gk LB Sups s
b Rl LS ol slan 5 led 40l

wsly sSoiul b Vol Kes 5 Reddy adlas s
SAAE oy mhe  Fhgii Olpe (el
o e glaan; Seay Sl s S e
50 Mg s 5 (o515 Ok OLS Ll sy
g Profile Projector o&aws 31 .o 3,15 ob5)l

See w5 aS eslimal el agly g5l




Y£o>

¥oolad /¥4 055/ VWAF Lo/ dghie (S 50105 0uSCails dloes

3yl Gl gt “”ol,&.«a 5 Boening asdlas 4Bl L
AHLB o 2e 55 pwled asly 5le o sl 15
S cpl g AR B ea b s JES g S L el
olal s fdn R ele 53 4 Sl eSdl s
S Sl 55 Bl Sl gas e
9 Sl Fan plad gl SalS o ) iRy dex
M SlB e w35 S (55 IB esle ol 4z 2
LS o ogb o fral, | el

S A

Lo 53 45 ols LS adlas opl 5 Jol> mls
Sals ceb HLB=4 L cobSU,gm (a&il)l
—Jig) S b b wsly s ol
oals Esl HLB=A/0 L 5 (P<t/+4)) 0,408
3 P=2/00Y) ol 8B osbe ulas wgly Hls oms
wgly 05 Gols e Jals Cel HLB=A L salg 5o
AP /00Y) 348 o0 oS dsl (6,8 B 03bs bl

S8 g S

S g g8 e e OB N 5 Al ok
iy ek SBSls (ags o Cislas Sl 005
ol el b onl (o pp el bl 4 dgt
Wb 0L S €88 G nl Sl ekl s 4 s
5 IV olad b aS canl Sa5500s s ges 093
o ooy S gt (S SIs UKL AilslS

gi5eS HLB=A ;5 juSdewl 5 HLB=A/0 5 4yl
2l bl s oS gk 4wl | sl ayl;
Wl b oased cpl g (P<t/e0)) adls GOl LHLB
HLB  esgdoes (55 .5,05  Slssen " VGriffin
Lpdr el agly S Lol &5 placils ) s
R e e BT B)
I g 4 Ad ) (")bb&w s Boening
R I
ghe 035 Wb a5l sl plwl e
sl 3y =gy g 51 S ST (a0 Sk
wsli g ol pled agly falS 54, p o5 SIS
A O 2l ple SU oS e el
ol ) Ad pasuie &S5 opl 0b Sl Gudou )
HLB=% ;5 0,08 fisul ool wla ayl;
e gl (AY/YVe ) JuS 6g S L aS 5 AF/N Y0
CRIP IR ) PR P P P RPN
Whaly o3l 355053 Heb men (P<t/rr)) il
2lp (HLB=A/0 HLB s 2e 53 e asl) Kle
dals 058 pKle b awglie ,3 aSag AE/NYes
(P=2/2VY) uils 345 gols s S| (AV/VALY)
53> ples aly (g S (S doml o3l 3,50 55 (pioeen
JS os 8 L oaS asb e WYY Ll HLB=A
Solal DMt OT b g axdls 5L abols (AA/V+00)

i ol slaaly (P<e/veN) sls LI 15 (g ls sme

&b

1. Powers JM, Sakaguchi RL, Craig RG. Craig’s Restorative Dental Materials. 12" ed. St. Louis: Elsevier Mosby

Co; 2006. P. 269.

2. McCabe JF, Walls AW. Applied Dental Materials. 9" ed. Uxford: Blackwell Co; 2008; P. 163.

w

Philips RW. Skinner’s Science of Dental Materials. 9" ed. Philadelphia: W. B. Sannders Co; 1991. P. 135.

4. Sinko P J. Martin's Physical Pharmacy and Pharmaceutical Sciences. 5" ed. Philadelphia: Lippincott William &

Wilkins Co; 2006. P. 437.



http://www.valorebooks.com/author/Craig%2C+Robert+G.

(O, Kes 5 gl Lo ydaes) e oS5 S0 S Sk 5 Ol A& le3T ) <T’£'L>

10.

11.
12.

Anusavice KJ. Philip’s Science of Dental Materials. 17" ed. St. Louis: W. B. Saunders Co; 2003. P. 21.
Santhosh K, Narendra PP, Lekha K. An in vitro study of the effects of disinfectants and wetting agent on the
wettability of addition polymerized silicone impression materials and void formation in dies. Int J Prosthet Dent
2011; 2(2): 7-15.

Reddy GV, Reddy NS, Itttigi J, Jagadeesh KN. A comparative study to determine the wettability and castability
of different elastomeric impression materials. J Contemp Dent Pract 2012; 13(3): 356-63.

Erkut S, Can G. Effects of glow-discharge and surfactant treatments on the wettability of vinyl polysiloxane
impression materials. J Prosthet Dent 2005; 93(4): 356-63.

Fernandes CP, Vassilakos N. Accuracy, detail reproduction, and hardness of gypsum casts produced from
silicone impressions treated with glow discharge. J Prosthet Dent 1993; 70(5): 457-64.

Millar BJ, Dunne SM, Robinson PB The effect of a surface wetting agent on void formation in impressions. J
Prosthet Dent 1997; 77(1): 54-6.

Griffin WC. Calculation of HLB values of non-ionic surfactants. J Soc Cosmet Chem 1954; 5(4): 249-56.
Boening KW, Walter MH, Schuette U. Clinical significance of surface activation of silicone impression
materials. J Dent 1998; 26(5-6): 447-52.



http://www.ncbi.nlm.nih.gov/pubmed?term=Reddy%20GV%5BAuthor%5D&cauthor=true&cauthor_uid=22918010
http://www.ncbi.nlm.nih.gov/pubmed?term=Reddy%20NS%5BAuthor%5D&cauthor=true&cauthor_uid=22918010
http://www.ncbi.nlm.nih.gov/pubmed?term=Itttigi%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22918010
http://www.ncbi.nlm.nih.gov/pubmed?term=Jagadeesh%20KN%5BAuthor%5D&cauthor=true&cauthor_uid=22918010
http://www.ncbi.nlm.nih.gov/pubmed/22918010
http://www.ncbi.nlm.nih.gov/pubmed?term=Erkut%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15798686
http://www.ncbi.nlm.nih.gov/pubmed?term=Can%20G%5BAuthor%5D&cauthor=true&cauthor_uid=15798686
http://www.ncbi.nlm.nih.gov/pubmed/15798686
http://www.ncbi.nlm.nih.gov/pubmed?term=Fernandes%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=8254551
http://www.ncbi.nlm.nih.gov/pubmed?term=Vassilakos%20N%5BAuthor%5D&cauthor=true&cauthor_uid=8254551
http://www.ncbi.nlm.nih.gov/pubmed/8254551
http://www.ncbi.nlm.nih.gov/pubmed?term=Millar%20BJ%5BAuthor%5D&cauthor=true&cauthor_uid=9029466
http://www.ncbi.nlm.nih.gov/pubmed?term=Dunne%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=9029466
http://www.ncbi.nlm.nih.gov/pubmed?term=Robinson%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=9029466
http://www.ncbi.nlm.nih.gov/pubmed/9029466
http://www.ncbi.nlm.nih.gov/pubmed/9029466
http://www.ncbi.nlm.nih.gov/pubmed?term=Boening%20KW%5BAuthor%5D&cauthor=true&cauthor_uid=9699436
http://www.ncbi.nlm.nih.gov/pubmed?term=Walter%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=9699436
http://www.ncbi.nlm.nih.gov/pubmed?term=Schuette%20U%5BAuthor%5D&cauthor=true&cauthor_uid=9699436
http://www.ncbi.nlm.nih.gov/pubmed/9699436

