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Overview of Filler: Compositions, Effects, Rheological Consideration
Chang Yeon Kim, M.D., Ph.D.

Department of Plastic and Reconstructive Surgery, College of Medicine, Hanyang University

As increasing demands for facial soft tissue augmentation by injection and minimal invasive
procedures, filler has become increasingly popular and a suitable method for patients’ demands.
Over several decades, many filler products have been introduced. Successful clinical application of
filler products requires a thorough understanding of their compositions, effects, and rheology. This
study reviewed filler products according to the classification of effect duration: permanent, semiper-
manent, temporary. (J Korean Soc Aesthetic Plast Surg 17: 1, 2011)
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2|3 10009 1 of] AR5 9 0.1, 194 7] L7 H-Ef 19201
F, a2lal Oi7kA Bek (paraffin) o] (oA ofell= 1960 T o] 7}
1, F o] Bo) A)) A= Q) o] & FAL-E A #] 2 (injectable silicone)o| Tk
2e T2l g0l AV Fek WA AR} ol 2@ o B BE BEA Eol XA
olg g ¢t 3t My Fo] ghopA AL, & o] loj A, HA] Fef o] & FolF& FA s, Huto] FAH o
Aoz AR} A5 Yuk obEE]  Agko] Aol whel ob WS fLalA Hol o o] AL
5 E5 3 A= ek
A2 E7o] gleH, ofof wh} <t oAl gl 202 oY AT A&t BT
W 23t A8t BEE 54 dolA, 2, 0k, ¢k 3] A SR gFom, FAHgo] HAgho]ofok B, drelA]
WAGE Aol de s 22 g HEcl & HAAPEE glom, ARRsr] Hellof shaL, FAL Al T3]
Aol g1 FAke] Aefo Q7= Mt ARE T Iy 3, 7FA A Aol A HgaoF dhrh'n Fel A glom,
o] T del= e FF N3 vl FF (nasolabial  AAY7FA] 271H AL Q= o2 S oA 230
fold), ket 910 A% T A2 Fu] AR ATA  FFs7] flalA B A TS A&kl 3l o]
FRol 3 &2 Q18] H 2 ARgol Frksta o, A B a3 A &4 o] B G T (permanent), HH

chopd Al E 50 2718 1 ik T (semipermancnt), 123 Q414 (temporary) B2} BFE
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I1. 93t E2{ (Permanent filler)

1. Polymethylmethacrylate microspheres (PMMA)

Artecollo] g o] 0.2 T R H &= o] AlF-L 19949 =Y
oA AEHAN oM, QA 271 E H 2L FL sk e
A] ArteFill (Artes Medical, Inc., San Diego, Calif) o] @t u] = |
Znjo 2 nlAA UL AR AL homogenous polyme-
thylmethacrylate microspheres7} 20%, Z1-& 23] 8} 4 & ¢
Sl w7} ) Q1 partly denatured 3.5% bovine collagen©] 80% 2
T35 olﬂ YA =272 30~42 umeo v, 8] T3
o] 3, FEHI, T BHE 7HA L Aok ol gk A,
e P S
A ¢ © 1, bovine collageno] 1~37] L of] A A A 3] £3} 5
™ A 32} 221 9] collagen A %E A = 9 ehs P A5t
7] W&ol FAHE YA O E B9 = AL EHE A S A
sh= 714 0 2 Z-g-3kt}. Bovine collageng A-g-3lo)| u}et
oelx) AN Al A B A

0]9] &#]7 A|FE O &= Aphrodite Gold, Metacrill, Bio-
plasty, Precise 5] T}

2. Polyacrylamide hydrogel

Aquamid (Contura International, Soeborg, Denmark) 2 T 3%
HH,2001'd #4 CESAH Yo 16d o] AF-z2 5
02 93] Abg5 o)A gk’ A A E-S 2.5% cross-linked
polyacrylamide®} 97.5% pyrogen-free water 2 %] o] QI T} A&
o A B FF-g ¥ 5t Bal oF gtk Polyacrylamide =
acrylamide &3}l A -8 4= )+ biopolymer & acrylamide
AA = AR =4 (genotoxicity) I} 2174 SA4] (neurotoxicity)
o] ) 0 U} polyacrylamide= A Al| 1] -3} A4 of] o 3k =] &}-4]
o] I3 A & E3ehe 50| YOBE S40] gt
E3H AL A stE EdE dEA ok

A A= 0 2 += Interfall, Bio-Alcamid, Outline, Amazing
Gel, Formactyl, Argiform 5-o] ¢Jt}.

I11. 824 2] (semipermanent filler)

1. Calcium hydroxylapatite
Radiesse (BioFrom Medical, San Mateo, Calif)o]&t A=<
=2, T4 A -2 synthetic calcium hydroxylapatite microspheres

7} 30%, aqueous carrier gelo] 70%=2 F oA Th PAo] 7]
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545 umo| o, <17] W5} X|o}e] 7] o] Ty
3}t}. Calcium hydroxylapatites= T}FSE & B 2 *] 20
277 Se ook An BAE o) % 2 3}
o) AbEE o] k). AR-Z A o FA} A cartder gel & A
0 2 Z47} ¥ o] calcium hydroxylapatite Y A}7F 27|
, 22T (histiocyte) 2} 41 -f- oA 2 (fibroblast) o] &}H-8-0.
12} 9] 2 A 2-& collageno] FAH o] Fu] Ztjo] &
= {2 5HA Do} o]wf) FA R calcium hydroxylapatite )
A= A1ZEo] A drof| whl calcium3} phosphate ions © 2 E-3)
=)o} QA yro 2 Wi 2= A At 3717k B8 AP oA
£E = B 7l ov B4 1A Yol A
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2. Poly-L-lactic acid

Sculptra (Dermik Laboratories, sanofi-aventis, Bridgewater,
N2 Al Eo0) B §8 Q3 7)ol A= NewFillo] g 4]

02 QeiA YTk F2 HIVS) B8 ol 2] Zo)
@ AREH 0% AgE o] for, A2 o 1§ 2
O Z 5 AEEH I Yot FA A -2 microparticles of poly-L-
lactic acid, sodium carboxymethylcellulose, Z1#] 21 mannitol ©]
M, o] &2 7HF FEIZ o] Fo| A QLaL, FA} A sterile waterS
HIVNA AHESA BTk FAESE] 272412 o 3~5 ml,
9] stetile waterE- 20| Al A7}l FAFRA| 2 BHEo] oF
3o} Z=A1E poly-Lactic acids Aol A L o] 2428 &
1)) A] collagen® A S 2151 3] Z9] FA7)} =78
Ao A Yk v $H 0 2 WEe AE 2] 3
A= 4-6% 717 0 2 sk glol of ] Ahele] Aol Ba
3ot

IV. LA[= 22 (temporary filler)

1. Collagen &

1970 At EA] % Zyderm (Allergan, Irvine, Calif)-2 bovine
collagen-& FZ3}¢] THE A F O 2 0] F cross-linking S &
3l X442 73313k Zyplaste} A A o] ZA| 3t Zyderm 17}
T} A -2 95~98%7} type I collageno] ™, U 2] 7} type I1
ot}.” o] & & 1A 7} obd ©] F collagen FEE-L A4 A
o 22 A7 FEA B, G <] AL ATHE 3
QI3h3 A1 7HA] A A7hol 2850, A4 FAE
O T T BH} HADE 70| B BB R F
o] 8318 2] o ek @310l 2k sk ol B
28l Az FUE 99 ke Welol TS
Atk 24742 28] 3k

e
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Porcine collagen#| 3= © & = Evolence (ColBar LifeScience,
Herzliya, Isracl)©] 9] 0™, porcine tendonol| Al FFZ3F col-
lagen-S- cross-linking A 7| H A T} 2 3}8HE 3 7} gl o] ribose
£ 3 7Vst bovinesl| Fofl Bl sfl S -fiitAf o] DA 2 o,
T od) ANE FAT 5 A AFLE BE Zojk”

A7t collagenS 7|HEO.Z & Thofgt AFES A+=H,
Autologen (Autogenesis Technologies, Acton, Mass)©] 2 % 2]
AFole & o o, At A 22 & 2 F sk FAks}
7] g0l 3+ P 2 A2t FAFSHA Eth Dermalogen (Col-
lagenesis, Inc., Bevetly, Mass)-2- Autologen¥= f-A}s AR €]
5% ol 3Tk Aol thth Atk o]9]o] micronized
human cadaveric dermisQ] Cymetra (LifeCell Cotporation, Palo
Alto, Calif)9} injectable human cadaveric fascia®l Fascian
(Biosystmes, Beverly Hills, Calif) 4] £ = g]t}.

3FA] 9k Q1 7k collagen 714F A = 0 2 t 2] ¢l -2 Cosmo
Detm 1, CosmoDerm 2, 712] 21 CosmoPlast (Allergan, Irvine,
Calif)o|th. T2 Al F = 28] 24 FeHES 7|9 o= <l
A frotAlE Wi FE Fall e AlFoleks Ao Aol
oW, Zyderm I, Zyderm II, Zyplast®} = 22 T2} AL E
A& 11t} CosmoDerm 1-& 3.5%, CosmoDerm 2= 6.5%2]
collagen =5 7FA| 1L It} o] A F5-& &2 A AL gle]

A8 4 QIeks 2ol Aol sl

2. Hyaluronic acid H|Sz

Hyaluronic acid (0] 8} HA) B &= @A) 71 @ol A5
I Jom gt AlFEol EAEH Atk & A AAL
22 3L collagen A|FHT o2 37} A &5 = A £l
gk &7 HA B 9] 78 =35} 22 20031 Restylane
(Medicis Aesthetics Holdings Inc., Scottsdale, AZ)o] HA H &

£ A0 13 FDA 58 wgieh”

HAE AA|z2 9] Mg 7]ddA AR = polysac-
charide (£-3] glycosaminoglycan) 2 &8, Q- {2 4|, 3]
Y AL, 95 oA FEE AT LA Yol A ¢

71ee ERSA o2 E Fbe SRS, 848, T4

o
ol

5o 48 S ASEH 0 2 AEATE 25
a1, A 28] 7134 9] proteoglycand} A & AH-8-51H, 78] 7 (free
radical) & A Aste & &L Fh”

o]213t HAx= 1o HAZ} 6Lo| =3} Ahd = gl o, 3]
ol A o2 EA s, FA-8-0] 7Hs Ao At A
=°] =4 wH A Aol 2 5 Atk AT HA
HAE 37 Yol 4] ghe A EAE 7 o, A=
A HAE FASHA @A) A 8 37} 2] 7} H of o]
S 28 AR FAIA 7] S8l Az oA o 2] A A7}
2 gstth @A A BE I Y= HA D H = 74 Lol o] 21
Z AFEL HAZ 7k g2 3 H& FEHoly AHed
crosslinket, cross-linking A &, gel hardness, 44, HA 5 & 5
o] of ] 820] he} A2 THE 5% 74 Bk whebA
o) 213 4 3} Ao th 3 57 o] S o] HA B

£ ol8jet Agsher Bl e 52T,

d|

e

7k HAS| gt 1

HA+ D-glucuronic acid$} D-N-acetylglucosamine disaccha-
tfide7} HFE-5) = polysaccharide 2 o] F0{ 2 It} (Fig. 1). 2+
7} 9] disacchatide monomer 2] #-2} -2 400 Da A Z o]t}

Lt HA9| cross-linking

928 AZY /A e HAE AZH 152 3
Z9th A7) E& HUVeHA HE AT ARAH Ko
= A8 & Ad QA 7L = 2L o] 2 g E E free HATE ST}
o] 3} free HAG B 2 H 2] 2 AF-&3}H hyaluronidase 2} -
2] 7)ol o5l w2A EalHo] B =AY 7S s &
7hs Bieh. o] 8 4 & F8317] 18 210 crosslnkingol
t}. HA polymerol| crosslinker7} A5l TE W HE S o]
FA Ha G o] e HAE A @) I E HEA T
oju] FZ AE-F+= crosslinker= 1,4-butanediol diglycidal
ether (BDDE) L} di-vinyl sulfone (DVS)©]t}. o] 2] g} HA gel-&

Al ELG FE7 mEe EY F U B EEE =

Glucuronic acid

N-acetyl-glucosamine

Fig. 1. Hyaluronic acid.
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Fig. 2. Particle size and rate of degrada-
tion. The larger the particle, the smaller
the total surface area available for enzy-
matic degradation.

Ck. Cross-linking H=
Cross-linking A &= @k crosslinkero]] 2]} ZA3t5 HA disac-
charide monomer @] Al E & Z3lt}. 2 cross-linking A &7}
4%zc} & 1007 2] HA disaccharide monomer & 471 2]
crosslinker7} A 3tE o] th+= Zl o)t} wWahA cross-linking
ALt 295 AA Yol A EallHes S25 o4 L
29 B3} oo A%E 5 YA Dok AT 1
cross-linking § £ & =4 & & IA H=H 2 ol
ol A e A 7 & (gel hardness) 7} S718kA) H 3L, =&
ot XFA & T Adt 22 E AdshE sl A
Al At} o7t S84 0 2 cross-linking 4 =F 307
A ol A el E A Fsh = ARRRS, 3o A,
o
=

ol A Tol doid =+ Utk

R
Ju

do 1 9 do L

2t 2 AT (gel hardness)

A AEE HA 7o) Bekahe ), G o2 RAIG
HA & =, cross-linking A &=, uncross-linked HA 9, 712] 17 A
2314 o) A A= YL A Ak A AEE )

T Abolol AL Fal 9% BE FH O R w2 o] FAIA
< o] S FASH] fs) Zad oz ol

o1tk Z ke 27o0] L& ol A cross linking 3 w5t 3
g = Rk 2gslol glov, ol 4
2MYN] A aF Yoo A Hue A P
%

22 Q42 o) ol 4 Ik Sl ehs, A 7
$- 2431717k A4 QA Bk mhebd ol el e 4 S 285
7] 98 A A =7} W& uncross-linked HAS A 7}5te] 88
2 AHE37) = gk} o]ul] AFE-E & uncross-linked HAE=
A FAZE &0l ek 817 913 FA o]w AA| W ol A

I

A EHBz g zA e 752 it

O HA Xt 37| (particle size)

HA Y218] 7] A ol A E3lf 2H-g-ol 41&hsh 4
B2 715 27 FASHEE GFol Uk Bl 2
F EAX L HA QAL 2 A7} QA7 A S kA
o B g Ba|Eae}fal71e] BA0 w2 WA o] Zol 5

A Aot Fg 2).

rlr

H}. HA == (concentration)
£ L8 o) B AFse] )& ZrjA o
Be)e] 7)%5-& Dok Ak uebA A2 E HA "7} ol
% 8 428} (equilibrium hydration) %] o] 9] 4 ejo] & FAbel
350 2% 02N B FolSo|X £ Bej2A

o] 71% & QT ST 320-24 my/mL) £ & HA S =8

Ir

O T BA
4 A4 WY 8 ik o n R FAE F 2 2
O ERE ES BB 27 79 A4 AL 5 A
A,

AL HAQ| 22! (source)

£ FE2Y = Y& g gl o} (Streptococcus zooe-
pidemicus), =8 W& (rooster comb), A7+ A, & F-8] A
5ol ek o5 AR & vl A 3 S ko] o] gk
off Blaf whel| globot e g & 2 H Tt H o HA 4
O 2 QY AHEH L Ut b FHY HESHATH S
2 3 795 animal-based HAZ} 3121 WHE| 2o}S 2l o=
AF8-31 7 - non-animal-based HA 2--& nonanimal stabilized
HA (NASHA)Z} @} 5 2297k] 2ho] 1 B#l DNASH
RNA Y| §E&-& 1] <=3} W= 4 (endotoxin) & 8
E0h 7 T34 2l 2ol HF polymer chaing] o9 9]

t}. Non-animal-based HAQl 73-$- 4,000~6,000 monometic

=



2|0 chet HHat

units 2 11 o BA L 1.5~2.5 MDao] 1, animal-based
HAZ<I 7% 10,000~15,000 monomeric units 2 2 11 3+ -2}
22 4~6 MDao]|T}. Animal-based HA "2 & g2 <l A
2 Hydraform (Genzyme, Framingham, Mass)©] 1, non-animal-
base HA H 2] 2+ Restylane, Juviderm (Alletgan, Irvine, Calif),
Petlane (Q-Med, Uppsala, Sweden) 5-¢] 1T}

V.4 B
Q1%ke) oA 1A B L TR gloj g of
98 80 H 205 WYL 5o AT 4 e A
o Weeha AZFETh A\ B 4 o) A SEL B A
§50] 845991 48401 3 RERS

e Aegon, E
A0 o1 Qe ol @A) we Bejd) tha) 27k 1 A
23} 53}, 2871 70] T2, ol o o) A & ol a7} 1
=2 B esith AZE. 8271 Aeks vhet oA} 24

8 2 5 Qe RS SR i=sta 42e] Rofof A
& 47o) Welg N BTY Hagos To ANE
AL 5 g Ao AE:
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