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Fabricating Method Using Custom Liner and Correct Application

Chang Ho Song, C.P.O.
Otto Bock HealthCare GmbH
J Korean Soc Prosthet Orthot 2012; 6: 44-52
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Al 7F Al gholu Y] Il Eqlo® g slE
At 3kapEo] 7|&9] Helo| E(PE Lite, Soft inner socket)
oflA Aeld glolue] MEge g #7PgX(shuttle lock
suspension) & 3= WAl Z Ads] B FE vl ok
A o 3] o] FgAEe] AT Rk AlgE o]
A3 ek

EHSE v e &3 Addgh AololA dojue 3
(force)> 27 & (impact), 3|71 & (Rotational), 1 5+= (Shear),
HFE- 3 (Repetitive), $F3 (Resultant)©] )T} (Fig. 1)
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A=

= TAE &7 Wi Addad Aolol|A] dojube FAE
EEEREY

A7 9] Holol whet L4919
stob, #5 435 24 = Kondylen-bettung miinster
(KBM) T=+= Patellar tendon supra condyle socket (PTS), A&
g2y} 7o J—] 1 (Pin)EFY, 55 <8l B (Knee sleeve)E &9
& o] &3l= o Wk vl H (One-way valve)EFo] 931,
Moz Sors wal 3 £

AEE T AR 2

rﬁt nlo

Zahi 240 AR E A4
%)= Vacuum assist suspension system (VASS)e]t}.

A Uy AT delust eln, o P wn
(One-way valve)& 3H5-2] 3B} <kslAY, 3HE9] Zol7}
B AT mE Y Lol wrh E3vlo] AL FAdE
RS gk B 52| BAelA A gl AT
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StE|l QX2 F*M(Consist of Transtibial Prosthesis)

5 oo Axto] H A7} Fgsl= slE A€ 7
HAQl FAE oflgt 2ot ZAHET 7ol oflof| A HE
Hrpr 7] 2A 9l o]t ¥ Hh(Foot), $HE- Foiz| g} 7]
o WhE Zol & HAsle FH o HE|(Tube adapter), SH5-2}
JAE AAs= &7 (Socket), AT SHE Aol o] QIE] |
o] 3 sk zho|U(Liner), 2holU e} &7ls A st=
& 7}%] (Suspension) 2 A 7 = et o] FollA 4
A, gholy, A7t 55 550 &7 HZ5# A (Socket
technology)2tal F-& 4= Qlck. ©hA] &7 Yzl e] FAIRE
< ohaL, 3 HEE = AR 9 ey A 543
o] A TA| LollA H-g-o] Hkghs

oxHog v
dehe Aoloh a7l o= B st Fo3HA 2 A
o QA Ak o AARL B AaAE Rkt A

W g AR HERAA ofw BESF
(Mobility system, MOBIS®)ol] 3|55 3kz}e1#], ojw 4
A 2etd S Ag3lar, ofd o]y AA & A& A7}
5 HHEA] s sljopt gt
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Fig. 1. This figure shows five different forces occur in the socket. impact, rotational, shear, repetitive and resultant force.

SHEIQIX|] 23Q| SHEH(Trans-tibia Socket Style)

1) PTB (Patellar Tendon Bearing Socket)

olE 3HEe] 74 F=E o] &t W EEH9= A
T A4 Al sldo] Fo] Az meke] Al Well A5
A= A7, Hete] SHE2] ofl B9 5 =, b
o72E egiE Y A wHFE Fdoltt o] JH|
o] 7% dH k] AellE Lo AT EAte] Hofok
st HollA 9] WP (Share force) o2 Q13 53] @iy
FASolAE AFetA Pt ol H oz SNE 71 (Pate-
llar tendon)ol] 7717t gto] 7helj A A dE F-9]oll 4=
FA He Fzolt). o3t AR ste] v, 1 A%
ol 1980t HE] HxH oz A 9 ZA o]},

Haz = oA &AlellAs A=A QLS vkt
A& SRR AT 4L she ddlgtr & 5 ik

2 Moo

2) KBM (Kondylen-Bettung Miinster)

SU9] F2E dTol|A] Ak slE A 47 LEFUo]
t}. o] £A9] EA o 2= 42 =] = (Supra-condyle)
o W& A% £Ale g HYFoZA o] HEoA £
2] A7 (suspension) & & s g SHEA] S
PR ol S7hste] Adtslar, £ Ago] Esbdsle] g
ol E AlaL ui7]7} &3 Al AL A eiet. SME
5 Ao En g uol] &9 AekEEoel el
=7 kot v &4 Frhe A= Aol F F Ak A
71 (suspension) ZFH o A & uwfjoll oA F|AE
(Piston) & o] & bS] Azllo] =2 $EEFMOBIS®)
o] 2 3AoAlIE A&l AetslA &

Z02 Z8Fe| X (Forearm prosthesis) A7l A= $1AE]
Z7(Mimster Socket)T} vld7}A] 2 $HE O] w] LZE o] &
slo] QA AEE Agste et & 5 Uk (Fig. 2A)

3) TSB (Total Surface Bearing)

w ol A A4 2glole 919 F A9 &
Bashe 2 WHs g AETE o2 Aol B
o Wele At fARE S5 el weh 457 5

3l H| & (Reduction ratio 4~6%)' % R3] & Fo] Aw H=&

B

Soft tissue

HE7 Bone

KBM socket

TSB socket

Fig. 2. This figure shows pressure distribution chart between (A)
KBM socket and (B) TSB socket.

o 24 AlF LAiE A7k (Fig. 2B) o17]14] areiE|ofof
2 stEolle HE w F2EE Qs FZo] 47
81 4 9o, &5} WA el efslolz oI
S gheld AR Ade] Test eolut $4%
9} A ek (Visco-elasticity)o] £ Z2|-$-#|EH(Poly-ure-
thane) A2 -4 A, A7gX= E2] H(Knee sleeve)
2} ¢ Hhgk wBH (One-way valve)l} VASSA|AES 32 9]
%2 (Winning combination) &2 3tc}, $]9] A| xS 71Ak
A Aok, A B Eel oY A 2l Harmony
system)©] 2k FEr}. o] A=A 3Ql St & ol
U} &7llo] SAgE A Fo] Ho] &l Wie 2R o= §
o 2 HE o= (Fig 3)° 44 oA a9 HeE WA
vk Ewls] w2 E 3 3 (Peripheral vascular disease, PVD),
254 (Diabetes mellitus), ¢(Cancer) 2.2 Q13F At 3150
Hgabs] Agtee] Hos 8 A W B DESo)
Fagh Aol Al Agetiet. sARE dA AR AL o
U Bousiyt S48 4 (Dialysis)3HAL o} F okgt H &
o= gIzket s8] FAlolAlE HLo] A ket

2 e A LAeA = 2= G4 (Ischial contain-

o 2 wet ook
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A B

Liner anchoring forces Suspension force

Axial component of liner
anchoring force

L,

~70 kg

Fig. 3. The vacuum creates forces that: (A) anchor the liner to the
socket. The sum of all the axial components of the axial
forces creates a large: (B) suspension force of ~70 kg. The
suspension force prevents the liner/limb from extracting out
of the socket.

ment socket, ICS)©]1} Marlo-Ortiz anatomical socket (M.A.S™)
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(Liner Materials and Their Indication)

At 20001 2] A H.=z7] #'dJournal of prosthetics and
orthotics)'oll WF3E% v} QI 2holu] A Az} <A ) F-ele]
oll wh-E WHAE7} ek o] 7ol mEr QA 7|7 =23}
W FA3E S 7 AR 2| ERPURY S &
 Sieh(Fig. 4)°

1) &Al2|Z(Silicone, SIL)

(1) 1M (Permeability): = 757 FH4E 2 A
o], 3ol A do] wbAsh vho 2 T3} wiEs & 4 Qlvk

() T8 ETE(Water absorption): T &5 < 5%
AE ol & 7} glol A ’o] g, wo] g2 3ol
Ael 2 eholuzh Een & S+ 9)

(3) YT (Sterilization): v E(120°C)7HA A F o],
3R] Al Fe AR 75 6Ll 3 W ol S Eol
Hob Agse A WY & v

@) N8 & (Indication): THehe =29 S5l A
70 A% 2 g, 259w 27t gl 3 255
FMOBIS® 1~3)

(5) & Q| EM(Material properties): ¥ o]yt WA, $

Silicone ~

Thermoplastic
elastomer —»

Human
muscle

Urethane

0.0 0.5 1.0 1.5 2.0 25 3.0
Displacement (mm)

Fig. 4. This figure shows materials type with human muscle-
comparative overlay, 1 Hz.

T3 FHA, 4ol gl
2) FE2|0(Copolymer, TPE)’

(1) 33£S Hol A= PTB &£ el A 8-S
AAsA gkerh ofel AAL] EA S o] &3] ALY
PA Al Hoh |74 oA BE st} Lals
Asalobt ehol shés] $aol gl

(2) Y (Sterilization): 3+ Folvh 57l k3 vl
A 9H o2 gt

(3) QM S (Thermoformable): Y F 7} old 7|4l FollA] o
2 A¥o] 7hssltt

4) M Z&5E (Indication): TH-& Q3= 7 =3 3 3
371 sfo} Alskelol oFk R, SizgbAls) 2ol 3139l
35 Qb sHR, o] W S AATL o] A HE &
sl 3HE, dRbdolz] oFar ohedst ®Boke] Axt 3 2w
SFMOBIS® 1~2)

(5) XHE 2| EM(Material properties): ¥ olyt g-=A] -
T A7k 2R e AR E T, A-E] 4+,

o = A~
2 39 FE 9t

of o

3) E2|8|EHPoly-urethane, PUR)

(1) ¥r=A] TSB 4743 ] A &-3fiof 3 vlEFuU A=
B& A A A<lst= PTB ERQloll A28 7 9ol Zel¢
eke] E4Jol A ebA] (Viscoelasticity) o & QI3 = FEul =
AUt 2Eg 25 vha glo|urt A WA Al Heth

(2) T8 ST (Water absorption): i 30%2] & &
e AR F 9o, wo| wiFol| = go| 7} o] 5= At
AR Alolel s $RRE 4 & ek

(3) "I (Sterilization): #F+ Folu FF7]0l s} Al
T TS e ®Y Freol Hol Y A¥S Fer
A AT G TAE A F Qlch

@) HEEF (Indication): =% w7} B2 35 ZA 3l



ol AHE 23 9t u
(MOBIS® 1~4)

(5) A 2| EM(Material properties): Fojt ekt oz
=5 w7t Qo= P8Rt Al o] Al 2k Al
A, SAFT M £ AR 8 A5, A

H & uf o] ubike Fo] glo] JAMS, &
2%

3 3s A F AUk’

O{N

REE 2ol METI™
(Manufacturing Method a Custom Liner)

1) ¥=F 20|HE LRE 5= &’

w7} AsA % 5101 = 3 (Bony shape),(Fig. 5) Z
A" A Z2A ) 2178 44X (Sensitive with invagi-
nated scars),(Fig. 6) % °J =3 Oﬂ ghelbsl $EE 2 2] (Conical with
firm tissues),(Fig. 7) V33 oll I =3 5] 5= (Conical with
redundant tissues)¥} 7EL~°— 51'-r°ﬂ % &= c}.(Fig. 8)

Fig. 5. Bony shape stump.

Fig. 6. Sensitive stump with invaginated scars.
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) *EE 2lolH HEE

(1) 2t0|L| HEHQ| SZt RRI|: 7]Ee A Y FDelo]
E(PE Lite)&=7oll A&stA AZ Hefo|E LS uhE
o A o Sleh AL Aefol= FAE F Al 3
mmTA 9 AMEE AL3]% H)FF(Fibula head)®t 7=
$(Tibial crest)ell 3 mm 79 AEE vloo] Ful.(Fig. 9)

@ LHHT 2| Aebol £ £A FE A yehz 7t
RS AE T FAATE e ol TR A9UE
e JET 47 EFEIoARE < 691X v AA A
ITgE He whgo] F3, AR & FulE 3
th.(Fig. 10)

() SMMD YA | A7 2 & SAAALE
Zz41%] BlAfc defo] Evl Hof °‘X| B I R
3

435 YAA o2 A thEo] F3, %3t ol 12 mm
RES Fo 8 Pow A% A4S FRE T mmAE
Zol = ick. ol A3 Fehae] Aol A 2 9]

Fig. 8. Conical stump with redundant tissues.



=ESpISi=DN

‘M6 M1z 2012

Fig. 9. PE lite and adding up 3MM on fibular, tibia part.

Fig. 10. Fill it up for positive plaster model.

s EAIskE Arqdolvh.(Fig. 11)
@ E2tAE i =018 =Y FHISH]: LRk &7

At el F e Fehad AES AT Rl o
Qo] o] BRE golell] ek, ololl EE ol
k

g A ES Aehl 3 0B o] Edlo]s] %ﬂl% gt o}
AT REE odo] Mol £ Eo] A i, F Ao &
ehad AES} AR 29 EAslo) fu}.mg. 12)

() S2tAE HH =30]E 17| Eeh=d A Eof 7| %
7b A71AG FFol A7IH Al AAE & 5 7] Wi
o] Mt=A] Zglxelo] B Akl L9} A 7HS F
E 2ol Fof. efedlol 2ol s 29l 122 A9
& shsl Aol BYeA Feks 2ol 2
A AR $0h BAHES SAL Fg. 13

(6) Z2IAE! AE EHE7|: F A9 ANEZS Hesly)
Zoll REEA] sljof 3} ks Al 7FA17F ek 3 WA, 4]

g AEE

Fig. 11. Make dimples on the plaster model for avoid dislocation.

Fig. 12. Preparation for plastic sheets draping.

Fofl A2lE YT A 50| 517 F9E

A T o] 5 2EE =g F JES A
(Threaded hole)< Wol Fo}. 7 WA, A&t F79 $14
£ f3l 2B8E A5l 7, EetaE A E
FulolE me|a Aa7kA] FAlof ol A2 P e
o] Frh Al WA, AFEE 2 ¥ A =7 A BEE 9K
SHE 9@ "l E uhel 2B UER aBZAA & T
W& Hevh(Fig 14)

() BaAAE AIE 2237 BlFele $Rey vy
el &

Aol £, Az} Eto|H & o] &3lo] 7 <]
g A EE Eeldl Hoh(Fig 15)

®) LHMT TSI CHETL: P4 Aol 494 9k
Hehol EZ AA AT F0S wjzslA b
FT gk o] G R, FEo] Ut B, vl T
ol gt $ 58 A7 A4 Adela, Exee) REE
wheh % o FREo]A7) Addeh Ao 2 ot

A 58 o] 83lo] AT AWML oA EEBlo] F



Fig. 13. Drape plastic sheets.

Fig. 14. Make the holes around model for clamp plastic sheets.

o

CHFLR A Ho vk gholy 9 WiEe adgtr]o] gl
7)ol ZHHs] Folzlok 3t (Fig. 16)

(9) E2AE AE ZEsI|: F A9 Fghid AEE
S AR Xl FEs] nAHAA Frb agHAoZ 9
Y FuhE A EE wA] Adste] SnkE AXE
ARl Folok gho]e] UA3 TG A3 el &
< & Avh(Fig. 17)

(10) A2|Z 2ol AW FASI|: Frld =S A
b utgte g 7hEE QXAIA Frkoghely o ddils
A 2E olFehol sk Fo] AN WA )
sk}, A AI7He 88 A X Fo]Zlth(Silicone 10, Renew
material, Inc. USA). =45 v oW Fulsl HW vhabibe]
UE BEE o]&3te] FYFE Hol Frt Foulof & A
- AE7L 27 A wjol] A F S HEEA] AlA s oF 3F
t}.(Fig. 18)

1y ¥EE A2ZE 20|l HOoiLT|: 9=7t AR Z2
W ZepaEl S 3 FES HES BT FolFa

S o

e |
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Fig. 15. Take two plastic sheets apart.

Fig. 16. Repair and waxing on the surface.

gAY E 7 A BElgoh d8Ut 25 A Al
S ¢k 23°cYd o, oF 758 A Eo|t}(Silicone 10, Renew
material, Inc. USA).(Fig. 19)

Rof, Ael2e] A el 458 Y7t ol
2 sllof sl Agolehd, o] ghAlolA Al glo|| &
FA Aol A BlA WA= 91'5]‘/] Fo|& e3ht (Fig. 20)

LES 2t0|L VASSS| HE
(Application of Custom Liner with VASS)

Slsh 7ol o) GAsh S Aehol e 449 AN
o QA SAo] FEA Bak Fuo] g B, W B
B A% B 5 UEY delus Doz ok A5

ik
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Fig. 17. Fixing correct position by nail pin.

Fig. 18. Silicone injection into the socket.

235 gloly Y AA L IA A E3 Ze]gHetez
o g glom, vl FulEo] e FEol vt Aoz
£ Zol AZsl= WA (Pre-fabrication) & 2 FH8 5 9
on, A8 F o] &slo] A FAS AX A Peo] o
%3 glo]U(Customized liner)S FE3lAY 24 A2e
TE 9drh o] ufell = A kA Bk A ] EAI} 2ab
o] eoF Aeol] kA 4G sloof gt

k223 Ag|Z/Ze$-alek 2ho] 1 (Custom SIL/PUR liner)
o} VASSE A&sle] Agst sl AwlE ¥ 7HA] Kty

ae,

o

HZAlE|(Case Study)

A T1A19] HA sk ArdkAtelr, 20014 59Y AgL
Z VASSA| 28l A&t B4 3H-e] dele o WY

Fig. 20. Different hardness silicone injection.

&t A Ulceryo] A= I MEo] AL, B Ak
ko)l AlF2 SAste] ALt

VASSA|2=8lE 283 & 2190 At ¥ 3kt o
Az 2 Few e vk (Fig. 21) 1157 Ay 2001+
79 199 $HE9] Hoko] ShH 3] X 57t H et 20029 5€
289, 1do] At ¥ 3Hioll= ofu3t FelE glom oA
3] VASSA|~8l-S #-&3sl3 Qo) (Fig. 22)

VASSA| =8l H 28 A &sla, WHAI7] v]=¢] TEC
Interface systems, Inc.2] Argdle]t}. & o& 2} 77 3}
5 A E FEl & 76419 A ol v} Al (Ulceryo] 7]
A 2ol Ayt A7l 20021 29 7Y sEY A]AH
(Harmony® system, ottobock. Germany)S 2 -83}git}. o} =
Y A 2"lE A gsta wAo] Azt 15 Felol %A 7}
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The Pdwer of o

VIS Technology

Fig. 21. Stump status of 21 days after VASS system.

The Power of
i MC15> Technology

Fig. 22. Stump status of 1 year after VASS system.

AR, Zel W2ld wllge] "3tk 3719 e] A 20021 2 2
59 69 UL AlZEsAl X571 = ek (Fig. 23)

VASSA|2=81E A 83k 501 9 kA5 F 2% AU =Y Al g S golvE AlAsle] Zast g
A4 Akt » A& vigkrtar ¥, 67%9] AbE SAA Al Al AE3FoZH 7 F, T 4, A5 34 5o A
Ql 25 dllo] FrkEHetar shok 289 He| 3ol tizl HEe °é§ T ek 99 F3 Yol 553 (MOBIS
AL 2oy} AE}), el B7tA] BL3jo} stz 52%9) 2~4)o] Fow o] FHerl YubFeo|A] ki, AL} I
gxaro] FAAQl HbE-S Wk A Fo| ko gE e %‘—EEJ%OI Re 5ol ZEY A ZEe g 2oy
o zexirt s 1047 o] A4e] #ES ¢ S vk 3 (Custom SIL/PUR liner)& & &3]3, TSB A #lol] VASSA| A~
ow, 7]Eo o] Az} o] e dEAE Fg3l £ A BE A8k AE F2 Yok o] & Qs B A okEH e

o] gicta P}, AFAE B F %ol 3lE 2] H-fo 3
sl A A F 3 24 HekgH(Comfort) ¥} 2 v}
A (Mobility)o] c}. e

$402 LA 09 Y 0 53} TS Fo
1 5% AWE AR TAES Fol 949 7w
0 4 Qout JAE $Hgo] L VASSA 2ol A
e A e So150 A

Y el B S dolut 7129 A
ol Wefel 012l FUEZ Aejel S22l A% PPz
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WAZ 0 Sl Adtel] A e HolFi oA
A% wgolet SAek’ Hele] 71 Aol ulal) 2§47
9 WA S F3e] o AA BESTMOBISE 4
SAIAA AR z27171 4= skl Al ghel A2l 3F4H(Qua-
lity for life)ol] 7]odd Zoz A gH}
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