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Efficacy of a Single Dose
Transdermal Flurbiprofen Administration

in Patients with Knee Osteoarthritis

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Nons te ro i dal an ti-inf lam ma tory drugs (NSA ID) are among the most wi dely
pres cri bed agents in os te o art hri tis pa ti ents, and may le ad to im por tant si de-ef fects which in cre a se
the risk of hos pi ta li za ti on and de ath. Trans der mal ad mi nis tra ti on of NSA IDs can pro vi de re li ef of
pa in lo cally with re la ti vely less si de ef fects. This study was ai med to eva lu a te the ef fi cacy of a sin-
g le ad mi nis tra ti on of 40 mg trans der mal flur bip ro fen on pa in and on strength of qu ad ri ceps and
hams tring musc les in pa ti ents with kne e os te o art hri tis. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  This study is a do u-
b le blind, pla ce bo-con trol led cross-over pre li mi nary study. Trans der mal flur bip ro fen and pla ce bo
patc hes we re ad mi nis te red to the 24 pa ti ents with kne e os te o art hri tis. Kne e pa in was eva lu a ted
using a vi su al ana log sca le (VAS) and the strength of qu ad ri ceps and hams tring musc les using an iso-
ki ne tic dyna mo me ter. RRee  ssuullttss:: Me an VAS sco res re du ced from 5.3 ± 1.7 to 4.7 ± 1.6 (p= 0.88) af ter
pla ce bo ad mi nis tra ti on, and from 5.4 ± 1.9 to 3.9 ± 1.7 (p= 0.04) fol lo wing flur bip ro fen ad mi nis tra -
ti on. Pe ak tor qu e and to tal work va lu es of fle xor and ex ten sor musc les of kne e did not dif fer sta tis-
ti cally af ter flur bip ro fen or pla ce bo ad mi nis tra ti ons. CCoonncc  lluu  ssii  oonn::  Pa in  sig ni fi cantly re du ced af ter
sing le do se of trans der mal flur bip ro fen patch. Ho we ver, no sig ni fi cant dif fe ren ce in iso ki ne tic as-
sess ment pa ra me ters was ob ser ved in the pre sent study. To as sess the ef fects of trans der mal flur bip -
ro fen and its ef fi cacy on kne e pa in and func ti on, furt her con trol led stu di es in lar ger gro ups of
pa ti ents with dif fe rent do ses of flur bip ro fen are re com men ded. 

KKeeyy  WWoorrddss::  Os te o art hri tis, kne e; ad mi nis tra ti on, cu ta ne o us; an ti-inf lam ma tory agents, 
non-ste ro i dal; pa in; musc le strength 

ÖÖZZEETT  AAmmaaçç::  Os te o ar trit li has ta lar da en çok re çe te edi len ilaç lar ara sın da yer alan nons te ro i dal an -
ti enf la ma tu ar ilaç lar (NSA İ İ), hos pi ta li zas yon ve ölüm ris ki nin art ma sı na yol açan önem li yan et -
ki le re ne den ola bi lir. NSA İ İ ’ın trans der mal uy gu la ma sı gö re ce li ola rak azal mış yan et ki ile be ra ber
lo kal ağ rı nın azal ma sı nı sağ la ya bi lir. Bu ça lış ma ile diz os te o ar trit li has ta lar da 40 mg flur bip ro fe nin
trans der mal uy gu la ma sı nın ağ rı, ku ad ri seps ve hams tring kas gü cü üze rin de ki et kin li ği nin araş tı -
rıl ma sı amaç lan dı. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Bu ça lış ma çift-kör, pla se bo kon trol lü bir çap raz ön-ça lış -
ma dır. Yirmi dört diz os te o ar trit li has ta ya trans der mal flur bip ro fen ve pla se bo uy gu la ma sı ya pıl dı.
Diz ağ rı sı gör sel ana log ska la (VAS) ile, diz ku ad ri seps ve hams tring kas güç le ri ise izo ki ne tik di na -
mo met re kul la nı la rak de ğer len di ril di. BBuull  gguu  llaarr:: Or ta la ma VAS skor la rı pla se bo alan grup ta 5.3 ±
1.7’dan 4.7±1.6 de ğe ri ne dü şer ken (p= 0.88), flur bip ro fen alı mın dan son ra 5.4 ± 1.9’dan 3.9 ± 1.7 de -
ğe ri ne ge ri le di (p= 0.04). Flur bip ro fen ve pla se bo uy gu la ma sın dan son ra diz flek sör ve eks tan sör
kas la rı nın pik tork ve to tal iş de ğer le rin de is ta tis tik sel fark yok tu. SSoo  nnuuçç::  Trans der mal flur bip ro fen
uy gu la ma sın dan son ra ağ rı da an lam lı azal ma ol du. An cak, izo ki ne tik de ğer len dir me pa ra met re le -
rin de an lam lı bir fark lı lık iz len me di. Trans der mal flur bip ro fe nin diz ağ rı sı ve fonk si yon la rı üze ri -
ne et ki le ri ve et kin li ği ni sap ta mak ama cıy la, da ha ge niş has ta grup la rın da ve flur bip ro fe nin fark lı
doz la rı ile ya pı la cak da ha ile ri kon trol lü ça lış ma lar gereklidir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Os te o ar trit, diz; ilaç ver me, cilt ten; an ti-enf la ma tu ar ajan lar, 
ste ro id ol ma yan; ağ rı; kas kuv ve ti  

TTuurrkkiiyyee  KKlliinniikklleerrii  JJ  MMeedd  SSccii  22001100;;3300((66))::11991111--66

Aliye TOSUN, MD,a

Mehmet BEYAZOVA, MD,b

Jale MERAY, MD,b

Figen TIRNAKSIZ,c

Ethem TUNCEL,c

İlbeyi AĞABEYOĞLU,c

Nesrin GÜLERb

aClinical of Physical Medicine
and Rehabilitation
Ankara Atatürk Education and 
Research Hospital
bDepartment of Physical Medicine and
Rehabilitation, 
Gazi University Faculty of Medicine,
cDepartment of 
Pharmaceutical Technology, 
Gazi University Faculty of Pharmacy,
Ankara

Ge liş Ta ri hi/Re ce i ved: 16.04.2009 
Ka bul Ta ri hi/Ac cep ted: 13.04.2010

Ya zış ma Ad re si/Cor res pon den ce:
Aliye TOSUN, MD
Ankara Atatürk Education and 
Research Hospital,
Clinical of Physical Medicine and
Rehabilitation, Ankara,
TÜRKİYE/TURKEY
tosunaliye@yahoo.com

Cop yright © 2010 by Tür ki ye Kli nik le ri

ORİJİNAL ARAŞTIRMA   



s te o art hri tis (OA) is a chro nic de ge ne ra ti -
ve jo int di se a se cha rac te ri zed by sof te ning
and loss of ar ti cu lar car ti la ge, scle ro sis and

ebur na ti on of subc hon dral bo ne, os te oph ytes and
subc hon dral cysts.1 Be ing one of the most com mon
re a sons of chro nic pa in and ca u sing con si de rab le
di sa bi lity, os te o art hri tis is an im por tant pub lic he -
alth prob lem with subs tan ti al so ci al and eco no mic
as pects.2 Pa in is the most com mon symptom in pa-
ti ents and the tre at ment aims re li e ving of jo int pa -
in and im pro ving the mo bi lity. Anal ge sics,
an ti-inf lam ma tory agents, an tis pas mo dics, and de -
pot-cor ti cos te ro ids are among me di ca ti ons used to
tre at symptoms in OA.3 Nons te ro i dal an ti -inf lam -
ma tory drugs (NSA IDs) ha ve both anal ge sic and
an ti -inf lam ma tory ac ti vity and are among the most
wi dely pres cri bed agents in rhe u ma tic di se a ses.
Ho we ver, the se drugs ha ve im por tant gas tro in tes -
ti nal, he pa tic, re nal, car di o vas cu lar, and al ler gic to -
xi ci ti es which in cre a se the risk of hos pi ta li za ti on
and de ath. NSA IDs es pe ci ally tend to ca u se gas tric
ir ri ta ti on, gas tric, and du o de nal ul cers and may le -
ad to ul cer-re la ted ble e ding.4-6

Trans der mal ad mi nis tra ti on of NSA IDs may
ha ve so me ad van ta ges such as re li ef of pa in with
re la ti vely less syste mic si de ef fects. Furt her mo re,
by trans der mal ad mi nis tra ti on of drugs, a cons tant
the ra pe u tic le vel in bi op ha se can be ac hi e ved and
easy app li ca ti on of the drug for mu la ti on pro mo tes
a go od comp li an ce.7 In so me stu di es, to pi cal for mu-
la ti ons of NSA IDs we re fo und to be mo re ef fec ti ve
com pa red to pla ce bo, and re por ted ad ver se events
we re usu ally lo ca li zed to the are a of ad mi nis tra ti -
on.8,9 Trans der mal 40 mg flur bip ro fen was fo und
ade qu a tely ef fec ti ve with low le vels of ad ver se
events.10,11 This study ai med to eva lu a te the ef fi cacy
of a sing le do se of 40 mg trans der mal flur bip ro fen
on pa in and strength of fle xor and ex ten sor musc -
les of kne e in pa ti ents with kne e os te o art hri tis. 

MA TE RI ALS AND MET HODS

STUDY DE SIGN

The pre sent study is a do ub le blind and pla ce bo-
con trol led cros so ver study. Lo cal et hics com mit te -
e ap pro ved all study pro ce du res. Pri mary out co me
of the study was the ef fi cacy of trans der mal 40 mg

flur bip ro fen app li ca ti on on kne e pa in, and se con -
dary out co me was the im pro ve ment of strength of
qu ad ri ceps (ex ten sors of kne e) and hams tring (fle -
xors of kne e) musc les du e to the al le vi a ti on of pa -
in.

PAR TI CI PANTS

Twenty-fo ur pa ti ents (three men, 21 wo men; me -
an age 49.8 ± 7.9 ye ars) who ad mit ted to the Phys-
i cal Me di ci ne and Re ha bi li ta ti on out pa ti ent cli nic
with kne e pa in and sa tisf ied the cli ni cal cri te ri a for
os te o art hri tis of the kne e we re ran domly inc lu ded
in to the study.12 Sub se qu ently, an te ro-pos te ri or
we ight-be a ring ra di og raphs of both kne es we re ob-
ta i ned and eva lu a ted with the Kell gren-Law ren ce
gra ding sca le.13 Pa ti ents with gra de 3 or gra de 4 OA
we re exc lu ded from the study. The re we re no li m-
i ta ti ons in the kne e ran ge of mo ti on of the pa ti ents.
Af ter in for ming abo ut the study, all par ti ci pants
comp le ted their writ ten con sents. De mog rap hic
and cli ni cal cha rac te ris tics of the pa ti ents are pre-
sen ted in Tab le 1.

AS SESS MENT

Pa in and Func ti on

Kne e pa in be fo re and 6 ho urs af ter trans der mal
patch app li ca ti on was eva lu a ted using a vi su al ana-
log sca le (VAS) (0, no pa in; 10, un be a rab le pa in) by
the sa me in ves ti ga tor.

Iso ki ne tic As sess ment  

The tests we re car ri ed out by the sa me in ves ti ga -
tor using an iso ki ne tic dyna mo me ter (Cybex Norm,
Ron kon ko ma, New York). Sub jects we re pla ced on
the se at with bac krest at 90° ang le. Thigh, pel vis
and trunk we re sta bi li zed by straps. Sup port le ver
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Age (years, mean ± SD) 49.8 ± 7.9 

Weight (kg, mean ± SD) 75.9 ± 11.2

Body-mass index (kg/m2, mean ± SD) 27.6 ± 3.9

Sex (n) Male 3

Female 21

Kellgren-Lawrence grading scale (n) Grade 1 5

Grade 2 19

TABLE 1: Demographic and clinical characteristics of
patients.



was at tac hed just pro xi mal to the la te ral mal le o lus
by a pad ded cuff. Axis of the ro ta ti on of dyna mo -
me ter was po si ti o ned just la te ral to the la te ral fe -
mo ral epi cond yle. Ran ge of mo ti on of the kne e
jo int was as ses sed and mec ha ni cal stops we re fi xed
ac cor ding to the gu i de li nes of the de vi ce. Gra vity
cor rec ti on was ob ta i ned. Ex ten sor and fle xor mus-
c les of kne e we re tes ted and pe ak tor qu e and to tal
work va lu es we re re cor ded at 180°/sec an gu lar ve-
lo city in both legs. Af ter per for ming fo ur con se cu -
ti ve war ming tri als, 20 ma xi mal fle xi on and
ex ten si on con cen tric con trac ti ons we re per for med
be fo re and six ho urs af ter app li ca ti on of trans der -
mal patc hes. 

DRUG AD MI NIS TRA TI ON

The study was con duc ted in do ub le-blind cros so -
ver man ner. Trans der mal patc hes of flur bip ro fen
and pla ce bo we re pre pa red at Ga zi Uni ver sity Fa c-
ulty of Phar macy, De part ment of Phar ma ce u ti cal
Tech no logy, and nu me ric co des we re stuck on to
the patc hes. Trans der mal patc hes (one con ta i ning
40 mg flur bip ro fen, the ot her with iden ti cal ap pe -
a ran ce, and ba se for mu la ti on wit ho ut flur bip ro fen)
we re ad mi nis te red to the sympto ma tic kne es of the
pa ti ents (15 right, nine left) by cli ni cal in ves ti ga -
tors. Pla ce bo was ad mi nis te red to half of the pa ti -
ents and flur bip ro fen to the ot her half.
Flur bip ro fen was ad mi nis te red to the first half who
got pla ce bo ini ti ally and pla ce bo to se cond half ac-
cor ding to the pre de ter mi ned nu me ric co des. Sin -
ce the eli mi na ti on half-li fe of flur bip ro fen is
ap pro xi ma tely six ho urs and ex cre ti on of flur bip -
ro fen is 88% to 98% comp le te 24 ho urs af ter the
last do se, thre e-days wash-out pe ri od was left bet -
we en in ter ven ti ons. Cli ni cal in ves ti ga tors and pa-
ti ents we re blin ded abo ut the con tents of the
patc hes. The patc hes we re iden ti cal in si ze, ap pe a -
ran ce, co lor and odor. Pla ce bo ad mi nis tra ti ons to
pa ti ents cons ti tu ted the con trol gro up of the study.
No ot her anal ge sic, an ti- inf lam ma tory drug or any
ot her anal ge sic tre at ment op ti on was used thro ug -
ho ut the study pe ri od starting 36 hours before the
study. All of the pa ti ents we re eva lu a ted du ring the
sa me and the fol lo wing day of the app li ca ti on of
trans der mal patc hes for any ad ver se events. Af ter

comp le ting the study, da ta analy sis we re per for med
by cli ni cal in ves ti ga tors and phar ma co lo gists.

STA TIS TI CAL ANALY SIS

A com pu ter-ba sed sta tis tics prog ram (SPSS 11.5
and NCSS 2007 sta tis ti cal soft wa re) was used. In or -
der to com pa re pe ak tor qu e, to tal work and VAS
pa in sco res be fo re and af ter flur bip ro fen ad mi nis -
tra ti on and be fo re and af ter pla ce bo app li ca ti on,
cros so ver analy sis using t-tests was used. The re-
sults we re ex pres sed as me an ± SD. The sig ni fi can -
ce le vel was set at a “P” va lu e less than 0.05. 

RE SULTS
All par ti ci pants comp le ted the study. VAS sco res
for pa in; pe ak tor qu e and to tal work va lu es of fle -
xor and ex ten sor musc les of kne e we re as ses sed be-
fo re and six ho urs af ter app li ca ti on of trans der mal
patc hes. Me an VAS sco res we re re du ced from 5.3 ±
1.7 to 4.7 ± 1.6 (p= 0.88) af ter pla ce bo app li ca ti on
(Tab le 2) and from 5.4 ± 1.9 to 3.9 ± 1.7 (p= 0.04) af -
ter 40 mg of flur bip ro fen app li ca ti on (Tab le 3).
Carry-over ef fect was not ob ser ved. Pe ak tor qu e
and to tal work va lu es of fle xor and ex ten sor musc -
les of kne e did not show a sig ni fi cant dif fe ren ce,
ne it her af ter flur bip ro fen nor after pla ce bo ad mi -
nis tra ti ons (Tab les 2 and 3). Po wer analy sis of the
study was gi ven in Tab le 4. Only one pa ti ent com-
p la i ned abo ut epi gas tric pa in af ter both pla ce bo and
flur bip ro fen ad mi nis tra ti ons. No ot her si de ef fects
were re por ted. 

DIS CUS SI ON
This study ai med to eva lu a te the ef fi cacy of a sing -
le trans der mal do se of 40 mg flur bip ro fen on pa in
and strength of kne e musc les in pa ti ents with kne -
e os te o art hri tis. A sta tis ti cally sig ni fi cant dec re a se
in me an VAS sco res was ob ser ved with flur bip ro -
fen ad mi nis tra ti on.VAS sco res al so dec re a sed with
pla ce bo ad mi nis tra ti on, ho we ver this was sta tis ti -
cally in sig ni fi cant. Na mely, trans der mal patch of
flur bip ro fen was fo und to be ef fec ti ve in pa in-re li -
ef. The dif fe ren ce in pe ak tor qu e and to tal work va -
lu es of fle xor and ex ten sor musc les of kne e was not
sig ni fi cant, both af ter flur bip ro fen and after pla ce -
bo ad mi nis tra ti ons. 
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Trans der mal ad mi nis tra ti on of NSA IDs ha ve
so me ad van ta ges such as lo cal re li ef of pa in with
re la ti vely less syste mic si de ef fects. Pre vi o us stu di -
es fo cu sed on the ef fi cacy of to pi cal app li ca ti ons of
NSA IDs in soft tis su e in ju ri es.8,9 Rus sel in ves ti ga -
ted the ef fi cacy and to le ra bi lity of pi ro xi cam 0.5%
to pi cal gel and com pa red it with pla ce bo tre at ment
in acu te mus cu los ke le tal in ju ri es.8 Pa ti ents we re
tre a ted for a mi ni mum of se ven days with pi ro xi -
cam (20 mg/day) or pla ce bo gel. That study sho wed
a sig ni fi cant dif fe ren ce bet we en the pi ro xi cam and
pla ce bo with si mi lar to le ra bi lity, and conc lu ded
that pi ro xi cam gel tre at ment was ef fec ti ve for pa ti -
ents suf fe ring from mus cu los ke le tal in ju ri es. Ga ler
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Pre-placebo Post-placebo Lower 95% Upper 95% 

mean value mean value Parameter Estimated effect P value confidence limit confidence limit

Flx-PT 26.1 ± 9.9 27.2 ± 10.9 Treatment -0.04 0.97 -2.32 -2.25

Carryover 2.78 0.75 -15.40 20.97

Ext-PT 46.3 ± 12.7 48.8 ± 13.6 Treatment -1.16 0.47 -4.47 2.14

Carryover 2.82 0.79 -19.1 24.8

Flx-TW 24.6 ± 13.7 25.4 ± 14.1 Treatment -0.49 0.72 -3.32 2.34

Carryover 1.08 0.93 -23.9 26.13

Ext-TW 50.1 ± 17.7 52.5 ± 18.4 Treatment -1.16 0.47 -4.47 2.14

Carryover 2.82 0.79 -19.16 24.80

VAS 5.3 ± 1.7 4.7 ± 1.6 Treatment -0.03 0.88 -0.38 0.32

Carryover -1.87 0.14 -4.43 0.68

TABLE 2: Comparison of peak torque, total work and VAS values with placebo administration.

Flx: Knee flexor muscles; Ext: Knee extensor muscles; PT: Peak torque (Ft-lb’s); TW: Total work (Ft-lb’s); VAS: Visual analog scale.

Pre-flurbiprofen Post-flurbiprofen Lower 95% Upper 95% 

mean value mean value Parameter Estimated effect P value confidence limit confidence limit

Flx-PT 26.9 ± 11.2 28.3 ± 11.9 Treatment 0.33 0.68 -1.31 1.97

Carryover 8.98 0.33 -9.79 27.74

Ext-PT 46.7 ± 13.1 49.5 ± 15.6 Treatment 1.21 0.42 -1.90 4.32

Carryover 9.64 0.39 -13.45 32.73

Flx-TW 25.4 ± 14.4 26.2 ± 14.8 Treatment 0.87 0.35 -1.00 2.74

Carryover 7.98 0.51 -16.78 32.73

Ext-TW 50.5 ± 17.2 53.2 ± 20.7 Treatment 1.65 0.38 -2.17 5.48

Carryover 8.76 0.57 -22.48 40.00

VAS 5.4 ± 1.9 3.9 ± 1.7 Treatment -0.50 0.04* -1.00 0.00

Carryover -1.83 0.18 -4.54 0.89

TABLE 3: Comparison of peak torque, total work and VAS values with flurbiprofen administration.

Flx: Knee flexor muscles; Ext: Knee extensor muscles; PT: Peak torque (Ft-lb’s); TW: Total work (Ft-lb’s); VAS: Visual analog scale.

Power Effect Size

Flx-PT PLB 0.24 0.41

FLB 0.99 1.73

Ext-PT PLB 0.14 0.28

FLB 0.88 0.96

Flx-TW PLB 0.07 0.13

FLB 0.99 1.33

Ext-TW PLB 0.08 1.18

FLB 0.63 0.71

VAS PLB 0.99 1.77

FLB 0.92 1.05

TABLE 4: Power analysis.

Flx: Knee flexor muscles; Ext: Knee extensor muscles; PT: Peak torque; TW: Total work;
VAS: Visual analog scale., PLB: Placebo, FLB: Flurbiprofen.



et al. in ves ti ga ted the ef fi cacy and sa fety of to pi cal
dic lo fe nac epo la mi ne patch and com pa red it with
pla ce bo for the tre at ment of pa in as so ci a ted with
acu te mi nor sports in ju ri es app li ed twi ce da ily for
two we eks.9 Dic lo fe nac epo la mi ne patch was fo und
to be su pe ri or to pla ce bo in re li e ving pa in wit ho ut
any sig ni fi cant dif fe ren ces in sa fety or si de ef fects,
and it was conc lu ded that dic lo fe nac patch was an
ef fec ti ve and sa fe pa in-re li e ver for tre at ment of pa -
in se con dary to mi nor sports in ju ri es. Po ul et al.
eva lu a ted the ef fi cacy and to le ra bi lity of lo cal ac ti -
on trans cu ta ne o us (LAT) flur bip ro fen 40 mg twi ce
da ily and com pa red it with pla ce bo in pa ti ents with
soft tis su e le si ons for two we eks.10 Flur bip ro fen
LAT was fo und to be an ef fec ti ve and ac cep tab le
tre at ment for soft tis su e le si ons with low le vels of
ad ver se events. Mar tens in ves ti ga ted the ef fi cacy
and sa fety of flur bip ro fen LAT 40 mg patc hes app -
li ed at 12-ho urly in ter vals and com pa red it with di-
c lo fe nac so di um tab lets 50 mg twi ce da ily for two
we eks in the tre at ment of soft-tis su e rhe u ma tism.11

Tre at ment with flur bip ro fen LAT patch was fo und
to be su pe ri or to dic lo fe nac in terms of both ef fi -
cacy and gas tro in tes ti nal to le ra bi lity. Ho we ver to
our know led ge, acu te/ne ar term anal ge sic ef fi cacy
of a sing le do se of trans der mal flur bip ro fen was not
pre vi o usly eva lu a ted. We ob ser ved that trans der -
mal patch of flur bip ro fen was ef fec ti ve in acu te pa -
in-re li ef at a sing le do se in pa ti ents with kne e
os te o art hri tis. The ex pec ta ti on of the pa ti ent with
pa in is im me di a te pa in re li ef and sub se qu ent im-
pro ve ment in physi cal func ti on. The pa ti ent’s com-
p li an ce to the me di cal tre at ment is di rectly re la ted
with his/her sa tis fac ti on. Acu te anal ge sic ef fi cacy
of a NSA ID may en han ce the comp li an ce of the pa-
ti ent to the me di ca ti on. We as su me that trans der -
mal flur bip ro fen might pro vi de ad van ta ges in the se
as pects along with re du ced syste mic si de ef fects. 

Pa in is be li e ved to ha ve a ro le in func ti o nal
per for man ce and iso ki ne tic as sess ments of pa ti ents
with kne e pa in we re per for med in so me stu di es in
as sess ment of pa in. We ai med to me a su re the kne -
e musc le strength using Cybex Norm Iso ki ne tic
Dyna mo me ter in order to as sess the anal ge sic ef-
fect of the drug ob jec ti vely. The most fre qu ently

used iso ki ne tic me a su re ment is be en pe ak tor qu e.
Ot her musc le func ti on pa ra me ters inc lu ding pe ak
work, pe ak po wer, ang le-spe ci fic tor qu e me a su re -
ments we re al so eva lu a ted, but the ir ro u ti ne use is
not re com men ded.14,15 We eva lu a ted the pe ak tor -
qu es and to tal work of fle xor and ex ten sor musc les
of kne e. We ex pec ted to find an in cre a se in the se
pa ra me ters as a re sult of pa in re duc ti on, and re-as -
sess ed the patients 6 ho urs af ter app li ca ti on of patc -
hes, taking the half-li fe of the drug into
consideration. Ho we ver, a sig ni fi cant dif fe ren ce
was not seen in me a su red pa ra me ters e it her af ter
flur bip ro fen or after pla ce bo ad mi nis tra ti ons. Lank -
horst et al. eva lu a ted 39 pa ti ents with kne e os te o -
art hri tis and fo und that pa in sco re du ring iso ki ne tic
ex ten si on at 180/sec was the sing le best in de pen -
dent va ri ab le for the me an pa in sco re.16 Ho we ver
they men ti o ned that tor qu e va lu es and tor qu e pro-
duc ti on can al so be mo di fi ed by the pa ti ent’s will
and conc lu ded that iso met ric and iso ki ne tic con-
cen tric tor qu e me a su re ments co uld not be con si -
de red as re li ab le pre dic tors of func ti o nal ca pa city.16

Gür and Çakın al so re por ted that iso ki ne tic con-
cen tric and ec cen tric tor qu es we re un sa tis fac tory
pre dic tors of func ti o nal ca pa city and pa in.17 The
pre sent study did not show any sig ni fi cant dif fe -
ren ces in iso ki ne tic con cen tric tor qu es at 180°/sec
an gu lar ve lo city, alt ho ugh pa ti ents de fi ned a dec -
re a se in pa in af ter both pla ce bo and flur bip ro fen
ad mi nis tra ti ons.

In conc lu si on, we fo und sig ni fi cant re duc ti ons
in pa in sco res af ter app li ca ti on of flur bip ro fen patc -
hes. Ho we ver, no sig ni fi cant dif fe ren ce in iso ki ne -
tic as sess ment pa ra me ters was ob ser ved. The small
num ber of par ti ci pants and app li ca ti on of a sing le
do se of trans der mal flur bip ro fen are the li mi ta ti -
ons of the study. To as sess the ef fects and si de ef-
fects of trans der mal flur bip ro fen and its ef fi cacy on
kne e pa in and func ti on in kne e os te o art hri tis, fur-
t her con trol led stu di es in lar ger gro ups of pa ti ents
with dif fe rent do ses of flur bip ro fen are ne e ded. 

The re was no conf licts of in te rest that co uld
ha ve inf lu en ced the re por ting of the ex pe ri men tal
da ta or conc lu si ons in this ma nus cript.
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