2n AHMOZIA ATABOYAEYXH "TEXNIKEZ NPOAIAIPA®EZ EAAYTOMEPIKQN
ANTAION MOAAANAGN POON I'TA MTX ANAAMHEIIA"

TEXNIKEZ MPOAIATPAPES EAAITOMEPIKON ANTAIGN MNOAAANAGN
POQN I'TA MTX ANAATHEIA

1. ®opnth avTtAia pe sAaoTOpEPEG pnaidwvi and noAuiconpévio, WA XpHonc
£QODIOOPEVN HE MHNXaVIOUS akpiBeiag, noAkanAwy TaxuThTwyY pong 5-7-
12mifhr nou eival anapaiTnTn yia TV cmokinpidia odd  yopriynone
xwpnmkoTnTag 240ml, peyiotng xwpnmkdTnTag 300ml, karashnin yia
Biapkeia xopRynone 20 £wc 48 wpov.

2. 0 quAbg xopiynong va eival NpoguvdedEPEVOC OTO O TNE avTAiac Kal va
eival anohhaypévoc and pBaikd (DEHP-free)s.

H avthdic va SioBerer ediké kAedi plBpIoNG TnG pofc yio ano@uyn
napépBacnc Tou acBevolc otrv TaxuTnTa ponc. To nepiBAnpa TNG OUOKEUNC
va eival and okhnpd uMKO, WOTE va ano@e0YETal N cupnieon Tou BaAauou
unodoxnc Tou Qapuakou. Na Aemmoupyel pe T Siapopd Nisong nou aoke o
8adiapoc unodoxnc Tou Qapuakou (To pnaiovi) oTn SiIdpeTpo Tou puBuioT
ponc. Na DIgBETel ecwTEpIKO QiATpo cwpaTdiny (NANPWE KASIOTO KUkhwua)
TO ONOIQ KATOKPATEl TIG QUOCAIDES KQI Eival anapaiTnTa va pnv EIgxwpoly
o Sekapevr| uypol.

3. H 0d0¢ nAnpwoncg va @eper avenioTpogn BaiBida. To oloTnua va pnyv gEpe
diakonTeg ) pEca Ta onoia pnopel va Siakdwouv Tn InToluevn pon Tou
pappdkou. O pubuoThc ponc va BplokeTal oTo dkpo Tou auiol xophynone
yiaTi pe auTtov Tov Tpono SiaopalileTal N KATAkpATNON Meyahwy Quoalidawy
oTtov auAd Na SiaBstel anoaTelpwpévn guokeuaoia, onpavan CE, avaypagn
napTidag,

4. Na undpye Gelktng SiaRaBuang &yxuong yia TNy TUVEXN napakoholdnon Tng
eyyuonc. H avrhia va elvar katadhnhn yia T xopnynon @appdkwy, onmg
avTIBIOTIKQY, avaAyNTIKDY, (Qapudkwy anogibnpwong, XnuelioBepaneumkwy
k.a. Na Sari@eral n oxeTIKn nigTencinon oupfaToTnTag yia Ta okeudopara
TWV napanave katnyopiwy. BeBaiwon Tng karackeudoTpiag eTaipeiag nou Ba
SnAMVEl 0TI To UAIKO KaTaOKEUNE Twy avTAIY gy ennpedlel Tn oTabepdTtnTa

TV XPNOIHONOIOUMEVLY QAPUAKWY.



NOZOKOMEIAKH MPAMMH A.E.

ITIC TEXVIKEG nNpodiaypaec TV avTAIOV, NPOKEIEvou va  SiaogaMoTel n
CUPBATOTNTA TWV QVTAIV HE Ta YPnOIPOnoloUpEvd (PAPUOKA KO EMOPEVEIC 1
aopdrein Twy aoBevav, Ba npénel va (nTnBel PeBaiwon TG KATQOKEUAOTPIOC
eTaipeiag nou Ba dnAwvel 6T TO LAIKG KATAOKEUNG Twv avTAov dev ennpedlel T
OTABEPOTNTA TWV XPNOIHONOIOUHEVWY PAPUAKWY. ZULKPLOVOULE.

BIOMNPOMHEEYTIKH EME

Qc npog Tig Eidikég Texvikeg Mpodiaypaec,

1) Zrnv npodiaypapf “®opnTn avTAia Je sAQOTOMEPEG NaAGYI and noAulgonpévio,
HIaC XPRoNG EQOBIaTUEV LE Unyaviopd akpifeiac, nohhanAmy TaXUTATWY porg 5-7-
12mifhr, ¥@pnTikdTnTag 240ml, PéyioTne ¥wpnTikdéTnTac 300ml, KaTdAhnhn yia
didpkeia yopiynonc 20 éwc 48 wpov”.

i. Q¢ npoc TNy npodiaypagr) «EAQOTOPEPEC MNAAOYI ANO NOAUIGONPEVIOS

Oa BEdape va avTikaTaoTabel n ppdon «and noAuiconpévio» PE T ppaon and
«NOAUITONPEVIO N CIAIKOVN» KABWC £TaI EMTUYXAVETAI N avanTugn uyiolg
avTaywviopol and nepioodTepes and pia eTaipeies. (Ewg onpepa pia pove eTaipeia
eppaviferal pe ehacTopepéc Pnaidvi anod noiulgenpévio). Eniong dev undpxel oaeng
avaQopa PE DNHOCISULEVEG EAETEG MOU VO OVOPEPOUY TNV UNEROKT TOU UAIKOU
NOAUICONPEVIO OE OYETT YE TNV oldikovn. BAENE ZYNHMMENH AHMOZIEYMENH
MEAETH MNA TH MEIGMENH ANOAOEH THZ ZIAIKONHE

2) Zrnv npodiaypa@n ~ O auAdg Yopiynong va gival npoouvdedeEvos OTo OWUa TNG
avTAiac. H avtAia va SiaBéTel idiké kheidi pUBIoNG TNE pong yiIa ano@uyn
napépBaorc Tou aoBevoug atny TaxUTnTa pofc To NERIPANKO TNG CUOKEURS va Eival
and okAnpo uAikd, woTe va ano@elyeTal n gupnieon Tou Bahdpou unodoyng Tou
appdkou. Na Asrroupyei Je T diagopd nieong nou aockel o Baiapog unodoyng Tou
(pappakou (To pnaiovt) oTn SIAUETPo Tou puBIOTA ponc. Na JIaBETel E0WTEPIKD
QIATPO GpaTdiwy (NANpwg KAEIOTO Kikhopa). ~

ii. Qc npoc Tnv npodiaypapn «va &iaBiTel eowTEPIKG PIATPO TWHATIDIWY»

Ba Béhape va agaipeBel n ppaon «va diaBiTel e0wTEPIKG PiATPO cwpaTIBiwy> Kal va
npooTEBE N AEEN «EvowuaTwPéve® ) OAIDG va yivEl capéc og nolo anpeio TG
avThiag Ba npénel va undpyel soOTEPIKO PiATpo cwpomdiwy. To ecwTepikd PIATPO
KATAKPATE! TIC PUOAAIBES Kal Eivol anapaltnTa va Pny ioxwpoly o debopev
uypou



3} Zmv npodiaypapn ~ H 080g nAfpwong va pépea avenioTpopn Baipida. To
gloTnua va pny QEper BIakONTEG N Péoa Ta onoia pnopel va Siakdyouv Tn InTolpevn
por} Tou pappakou. O pubuioTric pofig va BpiokeTal oTo AKPo ToU auiol Xoprynane.
Na &iaBéTel anooTeipwpévn ouokeuaoia, ofpavan CE, avaypagr napridac,

iii. Q¢ npog Tnv npodiaypa®r «To cuaTha va pnv péper SIakonTeS ) Péoa Ta onola
unopel va Slakdbyouv Tn {rolpevn pon Tou papudakous

Ba 8¢hape va apaipebel €5 ohokhApou auth N @pdon, kabmg dAa Ta ouompaTa
EYYXUONG OE NaykOoa khipaka, @Epouv diakdnTn aopakeiag (Tonou clamp) yia Tnv
anopuyn aTuxnuaTwy. £’ auto To onueio Ba unopolos va NpoaTedel n ppacn «va
napadiderar pe kGBe avTiia, PUAO odnyiwv opBn¢ xpRong and Tov XpRoT Kal and
Tov aoBevr» AEN ADAIPEITAI NMPOKEIMENOY NA MH ATAKOMTETAL H AyQrH
AIXQE TO EIAIKO KAEIAI ME TO OMNQOIO O ANAIZ@HZIOAOIOZ AYNATAI NA
ATAKOWEI THN ArGrH

iv. Q¢ npog Tnv npodiaypagr «0 puboThc ponc va Bpiokeral oTo dkpo Tou auiol
Xopnynong>

Qa npoTeivape va PNy oploBeTeiTal To onueio Tou puBwoTr| Porig yia Trv avanTuEn
Tou UyloU¢ avTaywviopoU 1 av opioBeTeiTal To onpeio Tou puBPIaTR pong, va dodoldy
ENEENYNCTEIG EMITTNWOVIKES I EMNEIPIKEC WOTE va NpoodiopioTel o Adyoc e akpiic
opioBETnone Tou puBuoTr ponc. AIAZPAAIZETAI H KATAKPATHEH MEFAAGN
GYZAALAQN ZTON AYAD ANO TO PYOMIZTH POHZ

e

AAE=ANAPA AAAAA & SIA E.E.

1. «®opnT avTAla pe ehaoTopepéc pnakovi and noAuiconpévios

Na napapeivel o époc «nohuiconpévios. Z0PQuva e SNUOTIEUPEVES LEAETEC O
EYKUPQ EMNICTNHOVIKG NEPIOdIKG, TO NOAUITONPEVIO Eival £va UAIKO nou anodedeypéva
&xel dpiorec unxavikéc enidoosic, napoucialsl undevikr) NPoopOPnOTN GapUAKEUTIKGY
ougiy Kal dev ennpealgl Tr oTabepdTnTa TOU XopnyoUuevou diaAlpaTos.

2. «noAAanAmv TaxuTATWY pong 5-7-12mi/hr, ywpnmikdérnTag 240mi»

MpoTeivoupe va eival Mo yevikeupivo To EUpoC ponc Kal XwprmkdTrTac, n.y. nepinou
2-14ml/h kal xwpnmikdTRTAS N.X. Nepinou 250ml. H weyioTn xopnynon wg 12 mifhr
eival anapaitiTn yio Ty enickhnpidia odo xopynong, odwg Ta 14 mifhr sival
unepdooohdynon

3. «To oUgTNUAa va Pnv QEPEl BIakdNTEC

Na diaypagei 0 0pog KaI va avTIKATaoTaBE! Pe To «va diveral i emhoyn n avrhiia va
pEpel anoonmpevo SiakdnTn ponce. Asy anareital SlakonTng 36T £To1 digopaiileTal
o1 n diakonn T aywyne pe TO EIAIKO KAEIAI AYNATAL NA AIAKOWEIM O

ANALZOHZIOAOIOZ



4. «0 auAdg Xopryneong va eival NpoouvBEBEEVOG OTO Opa THG avTAiag»
MpoTeivoupe va npeaTeBel: «va Eival anaAhaypéve and @Bakika (DEHP-free)»,
CUPPWYVOULE

Enlonc:

-Na undpyel deiktng diaBaBuiong Eyxuonc yia Thy ouvex napaxkohoudnon tng
EYYUCTG. TULPUIVOULE

-H avthig ival kaTahhnAn yia TH Yopfynon pappakmy, onme avTiBIoTIKWY,
OvaAynTiKDY, Gappdoy anooiinpuonc, XNUEoDepansuTikmy K.0. JURPOVOULE
-Na SiaTiBeTal n oyeTIKA NioTonoinon CURBATOTATAC Via T JKEUATUOTA TwY
napanav KaTnyopiwy, CULPLVOULE



Local Anesthetics Adsorbed onto Infusion Balloon
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We compared e adserpiion of different local anesthet-
ics omto infusion ballouns and stodied vne of the possi-
ble mechanisms for adsorption. After imjecton of Hde-
caine, bupivacaine, ropivacaine, and mepivacaine
solutions {1 mbdeach; pH 7.4) into balloony of 100-nL
volume, their concentrations in effluents tlowing out at
4 mL/h were determined over tHme by high-
pm'fnrm;:.nm liquid chromatography. All were -
sorbed in a struclure-dependent manner, and Lb

Bupivacaine was mast strongly adsorbed, followed by
lidocaine, ropivacaine, and mepivacaine, (N-314, a
quaternary ammoniom dervative of lhdocaine, was

only weakly adsorbed compared with the parenl com-
pound lidocaine. The extent of adsorption of local anes-
thebies was related to their hydrophobicity (evaluated
by reversed-phase chromatography) and was much
more at pH 7.4 than at pH £.0. A hydrophobic interac-
tion with balluon materials appears o be responsible
for the adsorplion of local anesthetics, When infusion
balluons are tsed for the continuews admindstration of
local anesthelics, allention showld be paid to Lthe possi-
bility that their achual concentrations in effluents are
smaller than those present when they ane inilially
prepared

{Anesth Analg 2004:99:754 1)

any devices, such as TV fluid containers, deliv-

ery sets, and syringes, are widely used in med-

ical and surgical practice. However, various
drugrs, including local anesthetics, are known e inter-
act with device materials {1.2). This may resull in
patients receiving much smaller concentrations than
predicted (3). Tfusion balloons have been used to
continuously supply local anesthetics systemically or
locally for pain control. Lidocaine, frequently admin-
istered with this device, can interact with synthetic
resins and plastics (4). We reported that Fdocaine is
adsorbed onio the infusion balloon, thus decreasing
the concentration during administration {5). However,
we could not find data in the literature on the adsorp-
tian of olher local anesthetics. The mechanism of ad-
sorption is unclear, although several sorption and
binding mechanisms have been suggesied (1,2,6).

In this study, we compared the adsorptive charac-
lerislics of lidocaine, bupivacaine, ropivacaine, and
mepivacaing onto indusion balleons by determining
their concentrations in effluents with time. We also
perfurmed the adsorption experiments under difrerent
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conditions and by using a sbructural analog af lido-
caine tu investigate the puossible mechanism underly-
mg local anesthelic adsorption.

Methods

Lidocaine hydrochlaride, bupivacaine hydrochloride,
ropivacaine hy drnfhlm‘]dr_ﬂ and mepivacaine hydro-
chloride (Fig. 1) were supplied by AstraZeneca (Stider-
tiljie, Sweden). X314, N- eth:r] lidowaine [N-(2,6-

dimethylphenylecarbamoyimethyliricthylammonium

bromide; see Fig. 1 for the structure], and prilocaine
hydrocdhloride were purchased from Sigma (51 Louis,
M. These chemicals were dissolved in water of a
ligquid chromatographic grade (Kishida, Osaka, Japan),
and the pH was adjusted o 7.4 or 6.0 with (LU1-01 M
MNaOH. To compare the adsorption of structurally dif-
ferent local anesthefics, their solutons were prr_-epared
to be an equimola: c;om:eniniion 1 ] m’»f each. The

a]_luh cd tD Aoy oul al 4 ml. ,-"|'I. at OO tempm ature
{25°C). Effluents were collected at 3, 15, 30, and 60 min
aller injecdon because the adsorption of local anes-
thetics reached a plateau within 60 min in a prelimi—
nary experiment, as reporled previously (5). For de-
termining the comcentrations in original and effluent
solutions, 20 wL of each sample was mixed with 30 gL
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of 0.2 mbd prilocaine in 0.0125 M HC, and an aliqueat
of the mixture was subjected to quantitative analvsis
by high-performance liquid cheomalography (HPL.C).
Aldl procedures were performed with glassware to pre-
vent concentration changes of chemicals during anal-
vsis except for adsorption onto balloens,
Chromatography was performed by using a Shi-
madzu HPLL svstem (Kyoto, Japan) that consisted of
an LC-10ADVT liguid chromalograph connected to an
SIT-10ADVT autosampler (sample volume of 20 pl), a
Shim-pack C1LOC-C{M) column (4.6 mun inper diame-
ter % 25 om; particle size of 5 pam} placed in a ther-
mocontroller, and an SPD-AMI0AVE diode amray detec-
tor. FEither 40% (vol/vol) methanol in 0.01M HCD for
comcentration analysis or 80% (vol/veol) methanol in
0.07 M phosphate buffer (pH 7.4} for capacity factor
analvsis was delivered o the column at a flow rate of
1.0 ml/min and at 50°C. Column cluates were de-
tected at absorpton wavelength of 2200 no. The con-
centrations m original and effluent solulions were de-
termined on the basis of calibration graphs, which
were preparcd by plotting the peak area ratios lo
prilocaine against the known concentrations of ana-
lytes. A capacily [aclor, defined as the ratio of the
conceniration of an analyte in the stalionary phase to
that in the mobile phase, was caloulated by the for-
mula [k = 51/t in whidh 1 is the retention time of a
local anesthetic retained on the column and { is the
mobile phase holdup time (7). _
Resulis are expressed as mean * sk {n — 4-8)
Statistical analysis was porformed with StatView 3.0
{SAS Institule, Cary, NC). Te evaluale differences over
lime within each group, a repeated-measures analysis
of variance was used. When significant differences

were detected by analysis of varance, a post hoo
Scheffé T test was used. The data on pH difference
wore analyzed with Student’s t-test. A [? value <2105
was considered significant,

Results

After the solutions {pll 7.4} were injected into the
balloons of 100-mL voluwme, the concenlralions of 1i
docaine, bupivacaine, ropivacaine, and mepivacaine
in effluents decreased to ﬂifﬂﬁ‘f-é:—*)-i'irf. of the initial con-
centrations within 5 min (Fig, 2 BLLpli’al_ame Wwas
mast strongly adsorbed afler ﬁﬂ min, followed by
lidocaine, ropivacaine, and mepivacaine, The relative
adsorption to Lidecaine (1.00) was as follows: bupiva-
caine, 1.12 = [L0Z; ropivacaine, .88 = 0.04; and mepi-
vacaine, (1L38 © 0.04. Concerning the pH of local an-
esthetic solutions, the original value of 7.4 decreased
to 721 = 0.01 for lidocaine, 7.0% = Q.00 for bupiva-
caine, 7.17 = 0.01 for ropivacaine, and 7.34 = (.01 for
mepivacaine in effluents after flowing out for 60 min.
Reversed-phase HFLC analysis showed a capacity
faclor of 2.31 = (.03 for mepivacaine, 281 * (L3 Jor
lidocaine, 3.97 + 0.09 for ropivacaine, and 5.22 £ .15
for bupivacaine. When these were plotted agains! the
concentration decreases indicabiing adsorpton [J.iig. 3},
a linear regressivn analysis provided y = 0422 —
0.288 (R* = 0.909). Although a correlation was found
between chromatographic retention and balloon ad-
sorption of bupivacaine, ropivacaine, and mepiva-
caine (¢ = 09835 F < 0.0001), lidocaine tended to
deviate from the relation, showing more intensive ad-
sorption than assumed from its capacity factor.
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Figure 2, Concentration changes el lecal anesthetics Dowing out of
mfsion balloens injected with soludons of pIT 74, The sanple
anlutiona (1.0 mM each) were injected intn the ballooes of 100-mil.
volume, and the effluenls were analyzed over lime by high-
performance liquid chronabography: ldocaine (@), bupivacsine
[#). ropivacaine (&), mepivacaine (B, and (3314 (T Dala ara
e = 3E (¢ = 4} *F 0 005 wud YF < 0017 sienificandly diffecsnt
fron initial comoentrativn [0 i),

Comparced wilth local anesthelics, (X-514 showed
exceptionally weak adsorption at pH 7.4 (Tig. 2). Its
relative adsorption to lidecaine {1.00) was 013 = .03
after flowing out for &0 min.

When the solutions of pH 6.0 were injected, Hdo-
caing, bupivacaine, ropivacaine, and mepivacaine
were adsorbed onto the balloons of 100-mL volume
{Figr. 4. Decreases of their concentrations in ellluenls
were, however, much less than those at pH 7.4,

The imflucnee of balloon size on adsorption was
studied by injecting lidecaine solulions of pH 7.4 into
balloonzs ol a smaller volume. After flowing out for
A0 min, the concentration-decreasing degree in efflu-
ents was .57 for a 50-mL volume, compared with 1.00
for a 100-mT. volume, indicating that lidocaine iwas
adsorbed more by an ncrease of balloon size. Neither
flowing out with shaking the ballaon nor the increas-
ing tlow rate (from 4 to 8 mL/h) showed an influence
umn the adsorption of lidecaine.

Discussion

Lidocaine was previously reported to adserb onto in-
fusion balloons (5}, To investigale whether other lecal
anesthetics are similarly adsorbed and, if so, whether
they show adsorption profiles associated with struc-
tural differences, we used a chroma tegraphic tech-
nique to selectively analyze anesthetics flowing out of
the balloons. Because all analytes arc slable under the
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Figure 3. Relativn between capacity facbor and adsorption. The
capacity factors of loral anesthetcs determined by reversed-phase
high-performanee Liguid chromatog raphy were pletled agains their
comcenirativn decneases indicating adsorption at pH 7.4,

present experimental conditions (pH, temperalure,
ad during flowing oul), a decrease of their concen-
tratioms in effluents is conclusively referred to as ad-
sorption of local ancsthetics. Bupivacaine, ropiva-
caine, and mepivacaine are adsorbed, as is lidocaine,
resulting in a loss of nearly 6%=15% of the original
combents within 5—60 min after injection of their solu-
tions at pI—I 7.4, When infusion halloons are usad to
administer local anesthetics, e, for continuous epi-
durals, attention should be paid (o the possibility that
(heir achually nfused concentrations may be smaller
than the initially preparcd oncs. Alkalization of lide-
caine (#), bupivacaine (%), ropivacaine (10}, and mepi-
vacaine solutions (11) increases the anesthetic activity
|_',|}.' promoting the pencirabon and uptake to nerve cell
membranes (12). However, such a pH strategy is dis-
couraged for application of local anesthetics by infu-
sion balloons because their adsorplion is enhanced
with increasing pH.
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Figure 4, Concenteation changes of local anesthwtics flewige out of
infusion falleans injectad with their splutiong of pH A0, The sample
solutions (1.0 mbd cacli) wens jected ko e balleons of 100-mT
volumme, and the effloens were analveed over bime by high-
parformance. liquid chromategraphy: lidooaine (@), bupivacaine
(%), ropivacaine (&), and mepivacaine (B). 133@ are mean = s (0
A =0 006 and NP 00N significantly different fmom initial
concentralion (0 oing.

Bupivacaine, ropivacaine, lidocaine, and mepiva-
caine have pKa values of 8.1, 8.1, 7.9, and 7.6, respec-
Hvely (13). As represented by the Henderson-
Hasselbalch equation (pH = pEa — log |nonionized
anesthetic|/ [wonized anesthelicl), these local ancathel-
ics with pKa ranging 7.6 to #.1 are present in hydro-
phobic nonionized forms under alkaline conditions,
whereas their hydrophilic ionized forms become pre-
deminant at acidic pH (12). All the tested anesthetics
were adsorbed at pH 7.4 more stromgly than at phl 6.0,
suggesting that a hydrophobic interaction with bal-
loon materials is the possible underlying moechanism
for adsorption. Local anesthetics are at equilibrium
between nonionized and ionized forms. IF hydropho-
Iric nonionized anesthetics are lost by the adsorption,
the concentrations of hydrogen ions should be in-
creased. In fact, the pH of eflluents of local anesthetics
was decreased in association with the extent of their
adsorption. The adsorption was greatest in the order
of bupi-.,-acﬂ_'r_rm, topivacaine, and mepivacaine. The
HPT.C-determined  capacity factors of bupivacaing,
ropivacaine, and mepivacaine showed the same in-
creasing order as in their adsorplion degree. Because a
rl.,vcrscd phase column was used in tl‘us cheamato-
graphic study, a capacily factor (defined as the con-
cenlraliom ratio of solutes in the stationary phase lo
the mobile phase;) indicates the hydrophobic degree of
local anesthelics. Hydrophobicity of local anesthetics
is proportional to their retention in reversed-phase
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chromatography (14,15). OX-314 15 a quaternary am-
moniwm that is always present as a positively charged
form (Fig. 1). This N-cthyl lidocaine derivative was
much less adsorbed than the parent molecule lido-
caine. These resulls also support the suggestion that
hydrophobicity is responsible for the adsorplion of
local anesthetios onto mfusion balloons.

Concerning the structure/adsorpton relation, bu-
plk‘aﬂahe ri.'ypix'acaine, and mepvacaime were ad-
sorbed in increasing order of intensity, One explana-
tion for this structure dependence of adsorption 15 that
a hydrophobic inleraction is enhanced with increasing
the chain length of alkyvl substitvents: a methyl group
in mepivacaine, a propyl group in ropivacaine, and a
butyl group in bupivacaine. Similar effects have been
repotted for the action of local anesthetics on lipid
bilayers (15). Bupivacaine, ropivacaine, and mepiva-
caine belonging to 1-alkyl-2' 6'-pipecoloxvlidide com-
pounds showed a good correlation between the extent
of adsorption and the hydrophobicily evalualed by
capacity factors. However, Bdocaime was adsorbed
more than expected from its hydrophobic property
despite having a 26-dimethylphenylearbamuoy] strue-
ture commaon to the tested local anesthelics. In addi-
tion te the hydrophebic interaction, the adsorption
onto infusion balloons appears to be determined by
the structure-specific mechanism in which an NN-
diethylaminomethy] moiety is more suitable for ad-
sorption than an I\l-ﬂlk}lplpendlm moiely.

Different factors have been assumed to influence the
adsorption of local anesthetics, as reported previously
for other drugs (1,6). Although neither shaking the
balloons nor varying the flow rate was critical, an
increase of balloon volume resulted in increased ad-
sorption of lidecaine. The balloon surface area is likely
tr determing the number of active sites (the adsorptive
capacity) for local anesthelics,

In conclusion, local anesthetics are often adsorbed
ot infusion balloons, and such adsorption is consid-
ered to ocour by a possible hydrophobic and siructure-
dependent interaction when local anesthetics are con-
linuously administered with the balloons. Therefores,
the concentrations actually supplied to patients may
be smaller than predicted,

The authors thank AsiraXeneca for the supply of local mwar_hs His.
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