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NEW DRUGS 

HYLAN G-F 20: IN VISCOSUPPLEMENTATION OF OSTEOARTHIDTIC 
KNEES 

Supanimit Teekachunhatean, Chaichan Sangdee 

Department of Pharmacology, Faculty of Medicine, Chiang Mai University, 
Chiang Mai 50200, Thailand 

ABSTRACT 

Viscosupplementation is based on the recognition that the elastoviscosity of synovial fluid in 
osteoarthritic joints is considerably lower than in normal joints which is resulted from reductions in the 
molecular size and concentration of hyaluronan (HA) in the synovial fluid. Viscosupplementation is 
therefore performed by intra-articular injection of HA or its derivatives in order to restore the 
elastoviscosity of the synovial fluid to normal or higher level. Since the limitation in 
viscosupplementation with HA preparation, hylans (chemically cross-linked HA) were developed. 
Hylan G-F 20 (Synvisc®), the particular hylans made up of hylan A in solution and hylan B gel slurry 
(80:20 v/v), are considered to be the rather ideal elastoviscous material used in viscosupplementation 
due to tissue and blood compatibility, permeability to metabolites and macromolecules, proper 
elastoviscous properties, and prolonged residence time. The mechanisms whereby hylan G-F 20 and 
HA preparations exert their therapeutic effects in osteoarthritis are believed to be mediated via several 
pathways such as restoration of elastoviscous properties of the synovial fluid, anti-inflammatory effect 
and anti-nociceptive effects, normalization of HA synthesis, and chondroprotection. In clinical trials, 
three weekly intra-articular injections of hylan G-F 20 are more effective than intra-articular injections 
of saline or lower molecular weight HA in treatment of osteoarthritic knees. In addition, hylan G-F 20 is 
at least as effective as NSA!Ds in treating this condition, whereas the best results are found when both 
hylan G-F 20 and NSA!Ds are combined. There are no reports on systemic reactions attributable to 
hylan G-F 20 treatment, while an incidence of local reactions (transient pain and swelling) is 2.1 % per 
injection. Hylan G-F 20 is therefore indicated for the relief of pain in patients who have failed to 
respond adequately to conservative treatments and may be considered as an alternative to NSA!Ds, 
particularly in patients at risk for complications related to NSA!Ds therapy. 
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umh 

• 
(osteoarthritic knees) 'W'Uil<ll"lU<lllJl"lO 

u '.iu 1'111 lJ'l'lil vi LL<l~l'l11lJUVIVIU 'W'll B'!J11'1J • 
'll El 1 V11mlLA!MflUUfl~ 'UBfl\lllldu<1:ihhu 

' .I • o 1 •• d 
'!111'1'1VIB1111"lu1Vl'll El LL<l~'l11 LVl'!I BLl'l<lB'lJ 

1 1 ·~d' 2 ~ • ~ 
'1'11 VIVl'!ltl fl1'H'!I hylans wrn hyaluronan 

, .I ' ~ • v d .I~ 
b'W~uLL'UU\ill'l '1 \'.lVIL'!l1'!1BLVH!u"lU~ru-

<UJU~ 'Vil'! 1111'1.lll'W'!I B'!J1 b'll Bif ·nm~l'lfl 
11 "m"lL<l~lJA11lJ'l'IUVI" 

. )' mentat10n 

( viscosupple-

~ 

Hyaluronan 'l'l"lB hyaluronic acid 

(HA) 1uum.,1mtif!ti 1 V1aj~ml'l"l<1af1-rvlu 
~l'W Lil uJ 1\ill<l llJt<llj<l~ (N -acetyl 

glucosamine Ll<l~ glucuronic acid) 

u1~mru 12,500 ~ L~l'l'lill1·1h '1 LLti~llia • 
"-' f'I d.ci ~ .u 
fl'WLu'W<lll'I polysaccharide 'l'JlJ'Wl'l'l'Wll 

llJL<lll<IU"l~lJl(lJ 4-5 <i'1u HA 1uJ11'!1'1lB • 
~ , 
<l'!Lfffl~'l'l\llll halocytes '!li'l'l synovial 

"fol V'V""' 

tissue bVll'JlJl'l11lJL'!llJ'!l'lJ<l'lO'l 2.5-4.0 • 
mg/ml '1'111'1l'mu polysaccharide '!li'l'l HA 

L~l'l'liau fi'vimiu Lrn~u.,~a1uilmllu 

11'1LL1-1 (network)'" 
d ~ d 1 ' • LIJi'l!Jfll"lLl'l<li'lU '1'11i'll'l1'1'!11 '] 

dJ) 1' d •• _, 
(1'111lJfJ\il1 LL<l~ lJ"l'lJLL':i'l LL"l'l'IWJl'WL'!ll<t • • 
'llel'J~fl"l~\l1!'1 luu"~1'1LL'VI HA ati1'1'li'11 '1'11 
6JV1 <::f ,,J ~f<V <::f 

bWJl'lLL'VI HA m1m'WB'l'l\l~u'l'Ufll"lL'l!'l'l 

1111 l3H<l fl a !iil !Jfil'l'l'll'l'!I i'l'l LL 'l'l~Nl'WL '1!1 m • 
ol'!Wti'1'11 liXJ1l'llTI'fl11-1'1 (flow) LLa~L1i1ilfll'l 

Supanimit Teekachunhatean 

<I.I d Q.I IV I Q.I 

flflLfl'ULL<l~1il1il'll'UbL "l'l1il'lfl <111LL 'l'l'W <l fl1'1W~ • 
1?iuif 'l'111 M'J1 bi ai1Aru<1:1Ju~u1ilMl'iu • • 
(elastic) !il'<1ift1 HA 1uJ11'!1Tifl~'lLU'WiNA 
U"l~ll au <'11 l'lru~'l'111 'Ii' J11'!1'li' all'li''l Aru-

" . 

111"iLU~mmtlti'l'llil~ hyaluronan 1u1h 1'11 

'!I fl'!I B'l'll ii~ L~il :IJ 

..,,, ,,.!'1• vd 
\l1 fl fl1'>1 L l'l 'll ~1-1 'Wl '!I'll fl \ll fl '!I fl '11 

LllfllJ (osteoarthritic joints)'-' 'WUi1m1lJ . . ~ 

L'!llJ'!l'W'!lfl'l HA <IVl<l'IL'Vl<lfl 1-3 mg/ml 
::,3,d 1 t ~I .J 
'IN'WL'!lfl11'W1\l~Lu'lJW\l\llflflT'l'l'l HA Ofl • 
L~ fl\ll'li11'1U~lJ1ruJ11 u'li' i'l~lJlfl Lii'Wt rl fl'! 
'ill n m1fi'maum fl 1 u-5 fl u fl fl\ll nil U'll'IU 

11 ii'T11irn Tm<111<1'!lfl'l HA avi<MLVl~B 1-• 
4 <i'1t1 ~" L lluwa\l1nm111lvi'1'11mu LlJL<llj<l 

..;i .,,J <::f v 
'!I i'l'l HA 'l'l'l fl i'll\l Lt! fl'l lJl\ll fl lJ fll'l <I'll'! 

HA ~~1iltln~1tl\llflL~:IJ fll"l<l1il<l'l'!lfl'l 

A11m-51J?lmm~J1V1i!n Tmanaif i1w<i<i1il • 
.cl v Cl.I • • 

lll'lL 'lfl'l'll fl 'lJ LL<l ~fll'l i'l 1il LL ti 'lJ '!I B'l 'il'l LL VI 

HA '1'11 l'11J11'!1'1lail elastoviscosity <11il<l'l 

(\ill'll'l~ 1) a'!wal'll'm11J<111J1"lOL'Wfll"l 
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m~ttl'fornY\uu elastoviscosity* '11a1tl11'11li'anu HA tl1V1un1mam1 750 ooo tm~ , , 
hylan G-F 20 (mli1tttla1\l1mamn~.r11a1V11J1ma'11 2-4, 7) 

J11'11li'a\l1m1h 1% HA tl1V1un1mana Hylan G-F 20 

(u.u.1maria 
, 

~ihuii'm1ht~a1J 7 50,000 

G' (Pa) 

G" (Pa) 

23 

7 

8 

5 

16 

9 

6,000,000) 

87 

19 

G' VllJ1Utl1 dynamic elastic (storage) modulus ttllli11fl111JS1i1Vlzj'W (elasticity) 

G "VlJJlt1i1~ viscous e]eastic (loss) modulus LUfVl~Vl11llVli1Vl (viscosity) 

*Y11i1'1au~l'J111J5 2.5 tMYI ~1t Y\uu 1vi'num~tl'l~au 1Vl11u'11ru"'i1 

"' """' ,<!;! ' Hylan G-F 20 flUflTHil'Ulfl11:H'l'l'lltilttn 

'lh hnl' i'l ( viscosupplementation) 

l d eH'ill nil 1 hi <I'll <Mi <H~i'llJ" 
elastoviscosity '11il<M iii''lifu'llirn'Jtlfll'll'lli 

.J ,Qj .,. d .::II • 

'l'l'll'l fl el fll'J lil'JlJill'J l 'WlJli111lJ1Jlil'l'IU 'I.I ll'1" , 
"" l'V d .:,I :; ' li111lJ'l'l'lllilllfl'lleJ 'IMl'JUfl<l'W 'l 11 "fll'J 

l<'f~lJfl11lJ'l'IUlil" ( viscosupplementation) 
z .% 1 4d ~ lN'W <ll'J 'WeJlillJli11il'YH'l'llJ1"'1lJli11'llJli1fl.I , , 
aJJuiliiii''li12 

1. 1iJ ri a 1 li'tii lilt.I fi ii~ u1~1iJ W'l 

tl"""'li'i'~a""uuniJ~JJn'll li1'1Slil'il'Wfila'l 1iJ - , 
vhtlfiii~mnrn'lfa<i''l'l"la 1ti'J&lu1 w~alil 

2. uaJJ1li' metabolites tta" 

macromolecules Ul'l'llUlil 'J1lJO'l ltl'J&i1J 

3 
~ 1 . . d . fl1'J'il"lJ e astov1scos1ty i'l\j'l 

'tl~d .i~·1t11·d~ m1 n\ll t1JeJ'l'il1mJJaulilt'll1 'l.l'lleJi'ltnlil 

wmiiamw ill'liii'·mci11l1fama~'iln1m~a • 
'ill'lfil1utl11'llia~l1 elastoviscosity ~1 

4. mm'Joau1uia 1fi!1Jl'W • 
fl

0

'11J'l'l'U1U1il1m'Jtl1 viscosupple-

mentation JJ11'1i'-rn1e11hli1im~<JlJLlil1l 1'!i'm'J 

~lli1'fo:w 1fil'illfl HA t'liu noninflammatory 

fraction of Na-hyaluronan (NIF-NaHA) 

~'ll1tl1m!n lmanatl""mru 2 <i'1uV1~a , 
.i~ ~ • 1 ti HA i'11J1J1'1'11Jfl m1;1na ""mru 5-7 tlilu , 

• 
mh'l 11n1i11:w wui1m1t 'l'lci1ill11i1rua:wu&i , 
lil'l'llill:Wia I u;;i" 2 tt~if'l'llllilli1fll<T:wu&i , 
1111:wia 3 ( lill':ll'l~ I) tt<l" 4 2 a~l'l hf\ 
lilllJ t0eJ'l'illfl~1JlileJ1J~Vh1vi' HA u~ai'lt , 

if ul1ri1mi11vi''ll1Jlli1 Lm;;inm~n<J'l U'il~ud , 

li11Mrn'Jt~IJ'll'l.111illm;;in;;i'lla'l HA n11ii\' , 
mn iil1m 'l'llild~'llJfll'Jllfll'lli aunw~a'liii''l , . 

nci1111ilurn'Jtl1 HA '1'1'111! 11m;;i~;;im~a 

l~eJIJtllJ (cross-linked) tvlat~:wtl1mTn 
lm<l~Glll<I" elastoviscosit/ lil<lellil'il1Jn11vi' 

ari1uia 11ii'u1u?fu• fll';jt~a:wnudn11iil 
• 

llilUfll'Jl~eJIJ hydroxyl groups 'llel'l HA 

'l'lmu 1 tJJrnn;;i 111ii'1unu Lli11J 1iJJ1m,, , 
ttl~uuutla~ 3 functional groups ~mas 
d 1 v ' 'lf'l Iii llfl N-acetyl, carboxylic ll<l" 

reducing end groups 1m;;in;;i~1fi!'illflfll'J • 
.J ,.,r,,,. .J1 '' .J""' l'llfllJlileJ1Jl'JUfl'lfeJ 'l'll.111 "hylans" 'lf'llJ 2 

'!fUlilAeJ hylan A ~tluuu'll1Nl'l'l<l1 (fluid) 

U<l" hylan B ~tltLUUl'il<l (gel) U'il~U1J 1ii\' 

JJfll'JUl hylan A nu B 1ui5'1il'Jlfl11Jlli1U 



252 

u"lmw';j so:20 mNamtlu<n'l~1'111u 

viscosupplementation L\111'11mlt1 hylan G-F 

Cs . ®)' - J' ... ~ ~ 2 0 ynv1sc <11'l'll'lJ\il'lJl.J'lJ1'11'lJfl 

1m<1flau1::mru 6 '11mb<1::i'.I elasto-• 
viscosity lil''lLb<l\11'1 llluw111-:i~ 1 'illflfll'l 

"' d ~ d 
r1f11"1Lfll'J1flU!1<11'YI hylan G-F 20 

ffllJ1'ltli'Nt1~"luit1 (residence time)" 'WU 

11 mu1u 24 .t1Ll.J'111'1'15wm1rl'Li1<lit1 
u 

' ' ' 1 ' d u L'lll'lleNm::\1111'1 ffl'l<l1'U 'ttqj'il::LA<IBU<Jll'J 

'il1ml11vimi1d synovial tissues Lrn::a1u 

~1mnm::wflat1u LL<1::Lrlm1mrJ1u 11.l I 
u 

auw111" wui1 hylans 1mh 1viern\ilu"Jmru 

<1'18EJ1'11ilu11ii''ll\il LLl1iU'1A'l'WU<IT'iil"tw1 u 

synovial tissues LL<1::a1u~1v;;nm::\ilflaf!u 
u 

'd ' 1·' .. d i1 LL\iltl.JBL1<11N1U u 1 L\ilt:IU hylans 'l'lfll'J u 
u 

'Ylflri1U'llB'lVB'il::ilfl'll~\11Bflfl'il111VB1u'ilU • u 

1fiau111J \ii t \ii EJrihiwum'la::al.J'll B'1<111rl' 

1 u d ' "' ~ U B11'J1::BU'IJ B'1'l1'1f111'J 'illflf11'lr1fl1'11\il'l 

' 1 d ""'' d fl<l111L<l\11'111 hylan G-F 20 'il'llJA1A'l'1 

:ifiw (half-life) u-:;::mru 7 1wnl'J1uifl 

ifu <111J1'l11BEJ"luifl 1!ii'mufli11rlmu~l'Ju 
u 

IVJl'JUrlU 1'% HA rii1J111uflLIJL<lfl<I 3 • 
u d i1 "1"' .... d ... Q mu 'il'lffllJl'lllBl'J U'IJB \ii b\ill'JIJA11'1'>'1'111\il 

u 

(half-life) 1Vll'J'I 12 .t1L1J'1 Lvhifu• 

1 .t - .. 
fl GI fl fll'lB B fl 'J'YI !i'IJ B'l <11'lL il'llJ 11111 lJ'l'IU\il 

1 um'>ffl1'11 T '>A'llmiialJ 

- 1 ,; Q B 5U1 l'J fl GI flfll'Jfl fl fl 'J'Ylil'IJ B'I ffl';j L<l'llJ 1'111 IJ 

.. 1"' 'ill ,.J, 1.J, 
'ttU\11 \11BU1~A'JUU1U IL\ilL'ilB11fl<I fl'YIU1 

'il::vh hfa1.,if ilu.,::a'YlilN<i 1um';jf111'11 hA 

?Jm~BIJ 1fii'LLO 

Supanimit Teekachunhatean 

1. 111-:;ufu elastoviscosity '!1B'!tl1 

1'11'1l'f! 1 'l'li.11'11~1Hnun11::ufl~ 
fll'l~\11 (aspiration) tl11viarimn 

..,.. vd4. "" .... 
L fl U B fl fl'ill fl'IJ fl'YIL<lfl IJLLGl::Q \ii <ll'll<l'JIJ 

A111J11iJwLv"1a'ia ihhutl1uufu 
u 

elastoviscosity 'llfl'11.h 1via 1!ii'.t1w.n1 a~ 
N<i 1 li'i'.1111-;ufuu.,-:i A111Ja11J1'rn 1 um-; • 

1.:J "".J o•v1u..,J' 
'l'l<I B <imL<i::~\il'ilutL "l'l'Ylm::mw B'll B '11\il'llU 

ath'l hnm1J i'.lm1fl:11mL<1\il'li1m., 1 ii' 
hylan G-F 20 B1'il1MN<lf11'lfnmhAiB 

i~BIJ 1!ii'm1u1ufli1n<11~<11'lrl'mi1 ui a' 
u 

C ~li1ia "u'l::a'l'lilNam'l111aiifl'llB'I hylan 
::: .J' .:d I I d 

G-F 20" u-;::nau) mm'l1a11u1'i1::Ltlu 

1 . .i d .... ,. 
N<llJ1'i11flfl<I fl'l11JBU "] 'Yl'il::f1<11111'1 U'llfl 

11ia1u 
.t u u 

2. q'Ylo"l::'lum-:;amau 

ij '11'1fl!ijl'U,j11.J 1'W11J' iJ' Buri <IU 'IJ 
<>. J' I ... .d4 .czl ,,( 

<1'41.JLL 1..1111 \il'Yl11 <IT'i Ll.'l'JIJl1111l.J'l11.J \ii IJ tj'Ylil 

-;::-!um-; 11mau11'1L\ilurJ11..1fl<11fl'Y11'1 mu­

n1 w LL<i:: L11 i'.I (physicochemical me-

") .J "' 1..11·· 1' chan1sm 'il'ILu"IJfl<I fl'YI l.J'il1L'W1::LLGI:: IJ 

L~u1iB'lnuna 1n'Yl1'1Lna'11i'Ylm 
10

•
12 

'il111 

"' 1 ' J' ' ' f11'lr1 fl'lfl UL 'ii<! GIL w1:: L<IU'I 'WU111.'11'J L '11 m 
,;r"" .t<V ::: 0 ... .J .J v 
1.J lJ t] 'YI ti U U U'I f11 'J'Yl1'111.J 'II B'I L 'ii<! <I 'YI Lil !11'11 B'l 

num-;amau L\ilUl.'lllJl'JllUUtY~ phago-
. 12-14 11 . . 12,15,16 cytos1s , ce m1grat10n , 

lymphocyte activation
16

' 17 
LL<!:: 

, 18 I 1 " prostaglandm release B!Jl'l 'lfllilllJ 'WU 

• .J""' !' fl.I "i" ""' 
11 HA 'YllJ"l.!1'111.Jfl LlJL<I n <11.'f'l'il::lJfflllJ 

• u 

mm·rn 1um-;uutY-:i 1!ii'mnni1 HA rii1J1 

Mun LlJL<1n<1~1 LLifi1'il::i1~11lJ'l1U\il'l1~B • 
v ill • <I.I 12 

1111 lJI 'II IJ'IJ 'WL 'Yll 111.J 
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.( v ·' 3. t]f!Li'i::'1Uu1lil 

d v tl ~ 
t]flll'i~'IU 11il?JiN<f1'iL<f":ilJli111lJ 

<:11 ~I ww.J ,,( 
'WIJ lil illl\l b u'W ~mm'! fl 11 :IJ B'W L 'W fl'1:1J11\l1f1 tj'Ylll 

<V <V J' I 1'V'il Ill 19 I 1 
'i~'1Uf11'lflf1b<fU'Ylf11ffl 1'll1'1Gl'W fltll'l 'l 

ilm1:1J '1lf1f11'lAnm1uil'mi''YllilmM wui1 

.l'v d v.I 1"' o <fl'i'Wl'M flll\l fl flf1t]'Ylll'i~'l'U u11il Iii blill'J i:.Jl'W 

m11Mh.i '] ~'10 
91 v . . 

3.1 <llilli111:1Jb'lllJ'll'W'llfl'l bradykimn 

1 d. d "' . bt<I~ prostag an m E2 '11'1bu'W pam 

mediators 1utl1 lv'1l<1?Jfl'1ti'fl~unm~l'l1ih 
'hi'amau'

0 

v " 3.2 mm-;anmnu (entrap) <fl"l 

dd d v v ·' Lfl:IJ'Ylbf11'J1'1JiMf1'Ufflll.Ju11il (pain sub-

stances) 1ilu1m<if1<1'llfl'1 HA
21 

• 
3. 3 <ilil m'iri'1 il'qJqpw'11 n nfu tl'J 

tl., ~ a1 'YI~ {u fl'll lJ {l!ntl11i1'1l mi' a~ i'.i • 

ann'i~lii'u 11ii'mn~u""' • • 
J' <V I ,,( Q.I nl 

'W flf1'11 f11J l'J'1'WU11tj'Ylll'l::'1'Uu11il 
v v 

L llri1ifo tl'HJIJGJ'l'1 rl'UUl'llU f1 l:IJL<lf1<1 LL<!~ • 
elastoviscosity 'llfl'l<fl';i~UllJl t'lf1 l'lum":i 

.c:>, <:II I Q Clo' o IV 

L<f":i:l.Jli11llJ'll'WGlfltl1'1:1.JIJl'J<flflqj 
...(v °" o' 

4. t]'Ylllf1'l~lilt!f11'i<f~tfl'i1~'11 HA • 
?J fl '1 halocytes 

'11nm'lAmfl 1ull<ifllil'Yllil<ia" (in 

vitro) wui1 f11":ittt HA ~i'.itl1'11Uf1Lm<1~<1 
v v d d 

\j''1<fllJl'l(lf1'l~\il'W halocytes 'IJM'llfl'YIL<lfl:l.J 
"} 91..., ,/ d. J' 1 V <:II I 23 
Lll<f'1Lfl":il~ll HA L'WlJ?J'W ~Hf1fl'U 2 L'Yll 

...t,r, <ll D 

5. qn liu fl'lf1t!f11';'111<11tif1":i::ii]fl 

Bflt! (chondroprotective effects) '11f1f11'l 

Amfl L'Wll<lf1Gl'11Gl<lil'1 (in vitro) wui1 

f11'j 111 HA ~i'.itl1'11Uf1 llJb<lfl<l<f'!ll'jflli111lJ . " 
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lli'l 1i1 "" u "'l'IBil fl" nu m 'l'V11 a1u n1~1il n ii flu " ., . 
1 v v v 
li1'11f1f11">fl'l~\il'Wf11":i<l":i1'1 tissue inhibitors 

of metalloproteinases (TIMP-1) 
24 U<I~ 

'IJ11U'l LGJ'li'J <I (neutrophil- mediated 

cartilage degradation)" 'Wilf1'il1f10U'1'W'Ui1 

• ' d hylans <fllJl'j(l<llilf11"l'Yl1<11Ufl'l~li]f1flfl'W'l1 

Lflli1'11f1 interleukin- I, degradative 

enzyme LL<!~ oxygen-derived free 

radicals" ~..JL'Wf1'lW~-.imh10 hylans flflf1 

q'l'IBi'.JfJ'lri'u 11ii'~ni1 HA 

'ill n f11'lAf11'11 lGJu f11':i! ll~1'11u111'i' 
il'mi' '11 lil a fl'1 L ii li1 h li1'1f m ~fl lJ t Iii u'lll~1'! '1 

t'li'W anterior cruciate ligament (ACL) 
• <:II • 27,28 ' 

transect10n ll'lfl memsectomy 'W'U11 

HA ~i'.itl1'11Uf1llJL<1m1<1'1i'.im1'lf<1ilf11'l!fllil • • 
h fl w a a li1'11J <ilil f11'H tl~ mm tla'1Vl1'1 

.,. ..I ""' .... • :t 
w a1 ll a fll 'Wm n Iii nun 'l ~Iii n fl fl mi <i ~'lf 'W • 
fl'l~lilf1 tlii'f1"l~li1f1B B'W (subchondral bone) • • .r v u fl f1'il1 nu a.;i ai lJl'rn a Iii 1'111lJ1u u ":i'l'll fl'! 

n1'l'V11a1an'i~lilniiau1!illii'1a • 

tl":i~ff'11Hi:.J<l'l11'11'1iiilnwfl'l hylan G-F 20 

1u111'if 111'11 T 'l'l'l'll m '!i1t~fl aJ n1'iAn1'11 

tmamliau-:;~lli1'l hytan G-F 20 nu 
l'llll<lflf1 

'11 f1 nl'i Af11fl LL 'U'U prospective, 

multicenter, randomized, double-blind 

lli1Elf11'iUlil hylan G-F 20 '11u1u 2 

ilaii aw., 1'll1'1f m'li1l'i1'lri'uil'tl\111li' a~l'l~'l 
'11'W1'1J 2 l'l{'l rl'U 3 l'l{'l \ll1lJ<il~'U ttl~EJ'U 

""' "" ""' !' ~ L '11 El 'U f1 'U f11'iilGlIJ1 L f1 a B (physiologic 

saline) b'll1'llm'li1 bL<l~mlilGJl:IJN<lllll'lUlil 
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~ .", ..,, ' 1 • tnff'l·m1nmu 12 <'lulillll wu11 m1 ll 
• . ~~ 

hylan G-F 20 'Yl'l 2 15GlllJ1'jfJGllillil11lJ 

t~utl1!il'll ru~~'!i' B 1 'li1futl1mr n~~tJ-,~dlu 
'i!lfl visual analog score (VAS) mh~ii 

irm'l1A'IJ1'11~ ff fl~ 1rl a 1tl'fou1 ii u u ilu m., 

~~WU lil11 lJ ll\'l fl~h~if1li) i;f ~Lilli 
1tl'i!uo~atl1i11'11~ i2 (1tl~ 

• 
1) L!Gl~U~WUll fll'j1rlm11uu 3 ri{~ 
GlllJ11fJGllil VAS llii'mnni11tuu 2 ri{~ 
BEh~iiirmh l"ltym~ G1iJ~i;f ~ 11lliatl1i11'11~ s 
dJuiu 1 tJ u Bfl'i!1nif m.,tJ.,~dlur-rnm., 
fnb1'i!1niil1i11il~unll'i'w<1ri~1uri~~iluwr;i 
~1lii'rni11m'!i'1~vi'u iil~tT'Wfll'j1Ml'JlLLUU 3 

lil{~if ~~ 0 BL U 'W'll'Wl lil l'Jl~1iflflbl L lNl'W 

'l'5'ulliB 'l m 1rn~u~1tlu'lfim.,~uu~il11ll' 
h1un"lftli)u~anlii'1u 

t18fl'i!lflif u~iifll'jAflblLLUU 
.J 

multicenter, randomized, double-blind 1'I 

1tl1urnnuu.,~lli1~ hylan G-F 20 51i11'!i'1 

'!i'm"li1vi1~iluatl1i11'11<1~ri{~.,," 3 ri{~ ilu 

m.,1'1ltl11n~aillilt'!i'1'!i'm"li1 fll'jAflblil'~lil 
lilllJN<1ll'1,iJlilmlil{,11.,nu1u 26 CT'tl1i11'11'0 

wui1 hylan G-F 20 iiwm'h1ll' VAS '118' 

iil1i11ilm,rii:iilnlli1~ 'l ( 1-du 1Jlfll'jU11il 

'llru~r;i,J1mTn mm.,tJ11illilBt1nm~flu 
mm.,tJ11il'lJru~1ri~au 1ll11"li11uvh~rh1ll' 
U11illJlfl~<'llil lil1llJ<fllJl'j(J LtlfllTYil~ltl 

' 
NGlfll'jfflblT!ilff'1lJ 1<1"1) LU~l'JULLUGI' ltJ 

1 til'll~~~?f u aci1~iiii'mlll'ltym~G11l~ 1rl a 

L tJ1uut nl'IUOUfll'jQ!iltlllfl~8 'W 8fl'i!lflif 
W > W Wo>I .Joi 
l'J~WU11 'jfll'JGl~'ll8~ Nu11'11'1uil8!il81fll'j 

• 
(symptom free) 1untjlJ~1lii'funl',fflbl 
vi'1l'I hylan o-F 20 ii:i.nnni1ntjlJ~1lii'fu 

Supanimit Teekachunhatean 

fll''!Anb11ml'lutnl'lu'!~lli1~ hylan G-F 

20 ilu HA ~iitl1llun Tm<111<1~1 
' 

'ill fl fll 'j fl flbl LL UU multicenter, 

randomized, double-blind L yjm tl1uu 

lnl'JUU'j~al'l'ilNil'lleN hylan G-F 20 ilu 

1% HA ~iitl1mTnTm<1n<1 750,000 lw 
' 

m.,fnm hri'!i'm"li11~8lJ Tlill'l'lllillilmt'!i'1'!i'a 

1"li1vi1~iluatl1il1lf<i~ri{~.,," 3 ri-f~ 11<i~~lil 
lilllJN<lll'1~51ill'Jllil.f,11 'jfltilt! 12 atllillM31 

wui1 NU11'1~1vi'fu hylan G-F 20 iim., 
• 

LU~l'JtlLLUiN VAS 'l18~iil1i11il~U:Jltl (1vi' 

Itri 8lfll"lU11il'llf.ll~Gl~tllllUfl 81f)l'jU11il 

'llf.llnlil~ au 1ll11"li11uvh~'l'h1 ll'tl1!illJlfl~ 
<'llil) wr;im.,fnm T!ilu.,1mtlu 1tJ1um~~~ 
' 

11ti8 Vl~ iii! l'I '11 A 'IJ1'11' ff fl~ 1rl 8 L tJ1uu L nuu 

ilum.,fnb1vi'1u HA ~iitl1mrn Tm<i~<i~1 
u a n'i!1 nil' u~wui1 1rl atl .,ni:Ju 'ill niil1i1 lil 

lli1~ 'l 1narn1niil1 ·fom1~'lla,!Jll1u~tl<ialil 
1Jlfll'j (symptom free) 1untjlJ~1!ii'1um1 

' <V 'V tj I 1 ,.,,. 

'jflbllil11'1 hylan G-F 20 lJlJlflfl11flqlJ1'1 

l!ii'fu HA ~iiii'1wwn tm<1n<i~1aci1~iiul'I 
' 

fll'jAfnfllml'l1JLnl'IU'i~lli1~ hylan G-F 

20 nu NSAIDs 

'ill fl fll 'iAfl1flL tl11'1U L nuu fll'lf n Ml 

hri'IJ'm°lilL~8lJvl1fl hylan G-F 20 (L°lil 

31 ?J1~) ilu NSAIDs (L°lil 34 '!i'1~) LLGI~ 

hylan G-F 20 ~1lJOU NSAIDs ( 1°1i1 37 
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'111'1) Li11UAn'lflU1J1J multicenter, 

prospective, randomized, double-blind 

1• 1 ~ ~.11· 
LL<!~ 'IJ hylan G-F 20 'W'IJ'W1111Li11U1fl1J'l'l 111 

mii1lJ1?i1'1!ti't1'
2 

wui1 ru at11111'11~ 12 

hylan G-F 20 1'1i'wam':lffl'lfl li.ivi'auni1 

fl1~1'li' NSAIDs '1Ul-<L&lu1 (Lda 

100 
-+- tl11naa ' ' 

-0- ilYI 2 fli''l -itr- i1~ 3 fli'-1 

80 

01 
VAS 

L\.l~l'l 
• • 40 * 
• •• • • 

20 • * 

0 ---1 

0 2 3 4 5 6 7 8 9 10 II 12 

NtJ~ntf 

1u~ 1 ~ecrnum1~clluu1e (VAS) mue~.Jmri1foJ1m!n~•u1edlu•1nol'il1a'lea1!l' VAS 100 ilooc~m (o= 1.;u1e """ 
" " 
1OO=thV1inn-:ut1VJ1J1J.Jli-r:i) *p<0.05 Ltl~EJuLViuuilun~lJA1Ul"Jll,** p<0.05 Ltl1autViuuflun~ll~1~~un1'lilV1u1LLUU 2A~'1 
( v1Yl LLtJCl'l'11fl La flCl'1'Hl1'lEl'l'YllJ1EJLa'lJ 2 9) 

G11:5'ivi Hylan G-F 20 tl1LnJ1ifl 

(cri1 57 il'1•) (cri1 ao ,;1•) 

fl1°.itJ<J:::dh..t'lJa,uJlhu ru 5i.JviTH~ 12 

a1 n1".i i.J1vi'll ru:::~fi fl L "li1~ ti J1'Hti n 56' 12 

a1 fl1':i tl1vi vi au n a1'1fi'W 82' 53 

u "' 1 · 1 · .i • 1 'u .i 8101".i 1Vl'lJ(l.l:::LrHHl'U Vl1l'lJ1 'U'YITYIVll 'YI 1VllJ1fl'Vl~(il ao• 13 

wan1'l1'nH11Vlff'j1lJ 10• 18 

fll'H.J"J:::tih.t'1.18"1lL'W1'1tf ru 'fftlV11lf~ 12 

a1n11 tl1 Vl'l.l ru:::~tl a L 'll11' 1nf1 irU n 47• 8 

a1nTstl1V1Vl a'Una1-:.iAu 77• 42 

nT'H8tifl11lJ51lJ1'H'l 1 unT:1Yh-:.i1u ao• 17 

~an1"J-i'ff1!111VJEJ'l1lJ 51' 15 

nl"Jtl'J::Lil'U'llf)'3LL'Vfl1fi' ru '1tlV11'11~ 26 tt 

Bl ni 'Jtl1 VJ'll ru:: 'i;N .J1 'Vi iT n 39• 13 

a1 n1"Jtl1vw1rJuna1-:.iAu 71' 45 

n1"Jlauf111lJ a1>J1'Jll 1 un1"JYi1-:.i1u 59• 27 

t•il "" • '"" .J. 0 • • • "" " 1"" ,,.... 0 • ~ 1tl'l'lui:'\tl\!ltllf11'J 'Vl"lEl[l'lfjU1UYU.J VAS ti~ L\J'li1'3 0-20 'Vi'JtllJOl'HuaElUlluU'3'lltJ..;Jfl::LL'!Jtl UL'l.l'Vll'l'l'IVl'll\J'il\Jtl~ Ltl'IS1'l 80-100 

flt:LLuutdtltl"J::dlu1VJu1tiauHH~El1rlu, * p<O.oos, tt1JJUn1":itl'l::L}jufJanTrrn'M1lV1u'l1u ru tltlV111f~ 26 
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"" w <V Jw d d <v 

VI 'ill "lfJJl Nil f11 "l"l fl'l:ll'ill fl lil1'1i11il'VI Lfl!J1'1J iN 

nuA11m~utl11i1 tm~fll'>tl"l~tiiu LliltJ"l1lJ) 
d ti Q • ._., d 

LLil~ LlJ<l 'l: LlJ'WN il'ill fl"> iltlil~'!J eM N u11'J'VI 
" 

t1ae11ilmm., ru at11i11'11~ 26 VJui1 m"l1'1l' 

hylan G-F 20 ilUl'1L~t11 l'l~il1'1i'~1lJOU 

NSAIDs iifama1MN'1fll"l{m11~flilfl1"> 

1V <>! I .<Of .d 
'lJ NSAIDs L Vlt1'1ilt11'1LlilU1 ( lill"ll'l'VI 3) 

• Q 

Nil'lJ1'1tAtl'l'!Jil'l hylan G-F 20 

" d - • d 'ill fl fll "l ~1 fl '1:11tfltl1fl1J N<l'!Jl'i LA tl'1 

wui1 hylan G-F 20 1liriil11'l'tilli1Nil'li1'1 

LfitJ'lWil'l~U1JW1'1 '1 '11il'1~1'1flltl (systemic 

adverse events) LLWill'ilWUNa'li1-;itfit1'1 

mw1:~ ( 1'1:iutl11i11Lti:u1l.J'liil) Llilt1iiilu&i-
' 'ti • dd fll">fJI ">~lJlfJl"lilUil: 2.1-2.7 (l'llJll'IMlJ 

fammillil 2.1-2. 1 A.f'1wilm"l~lil 1 oo 
A .f '1)" N<1'll1'1 tfit1'1 t mild l'lltJ hi'.mu 1 u 

">~t1~11m 1lifl1u ~'1if A1"> 11'l'm'lffl'l:lllilll.J 

mm"> (1'1:iu Vl'n'llil tlfl'111~'1 tl">~AU!Jil~11'1 

Supanimit Teekachunhatean 

J11L~'1l'l~11J1<1u LLil~ 1'1i'm11ri'tl11i1) d'1'ii1 • 
L l'lu m'il~ il'llilliltl11'11'1111111lfl u ilfl'illflifl u 

" 
mt.lJ~il1fll"l1'WLL'l'llJ1flLLil~fl~'il'W1~-J11!iii 

Q J' 1 • Q d 

fll">lillilL'lJilfllU 'IJ'11 ilfll'ilW'ill'lfJll\llil 

' • V'V1''" cort1costero1ds L'111'11fl lil 

'!lmfoi''lJeN hylan G-F 20 

Hylan G-F 20 Ll'i'W<ll'lL<l~lJA11lJ 

l'IU lil~1'1i't11ulil mm"ltl11i1 t ~ fl'l'il1fl t ">A'li a 
' d. d Q d 1"" dd • 

L'111L<lfllJ 'lJ'lfll'ilVl'ill"lfJl1Lilflfl 'lJb'llfl">fJl'VIN 
" 

tl1u hililflU<l'l.JMWB conservative treat­

ments (t'l:iu fll"l1'1l'm11ri'tl11ilV11"l1L'lilil1l.Jflil 

~ J'- 1·~· l'l"lfl NSAIDs) 'WBfl'illfl'W tl'lfll'il 'lJLu'llfll"> 

ffl1:11m'ltli11fl<i1l'lfuN'tl11'1~1aJmm"ltJ'VIU 
" 

WflNti'li1'ltfil'l'l'111l'l NSAIDs 1~LLil~NU1tl~ 
" 

1aJ w{ a lJ ~'ii~ f um "lf fl1fl i 1ufll'l~1 Iii' lil 
tl

d • ' ~ 
L <ltl'IJ'111lt'111L'VltllJ (TKR, Total knee 

replacement) 

1111n~ri 3 faua:'l!n"ffihurit1irnfimm1 m ti'tlm\(~ 26 V1.i'"i'm11• ("1fltbtla"~1mnnt11-;a1"!i" • 
l'lmma'l! 32) 

NSAIDs Hylan G-F 20 NSAIDs ~1lJnlJ 
- X-m"lnfl (%) (%) Hylan G-F 20 (%) 

D1fiTitl1fi'JJ!ll:Lfl~Dll11'11 6 30t 28t 

n1m1ti1fl'l!lll:wn 48 48 81 t+ 

D1fi1'itl1flflfilllfi"1"tlll 48 63 81t 

m-;1.h:Lijmrn 1fl!J71lJ 10 19 25 

' ffibu~tlonfimm-; l'llJ1!Jn~ ffihu~jj VAS ~1n11 20 iimlit!.ifl"; (H' VAS mna 100 ii•~LlJfl-;}, 
• • 

t p<0.05 L~mtffornYiaunun~!.I NSAIDs, * p<0.05 L~mtl'foutYiuunun~iJ Hylan G-F 20 
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