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The purpose of this study is to investigate in vitro the effects of the flush volumes and concentrations of
heparin-saline solutions in maintaining indwelling intermittent (“heparin lock”) injection sites.

Samples from simulated heparin locks to maintain the patency of established intravenous pathways were col-
lected under selected flushing conditions. The Hagen-Poiseuille equation for the flow of a fluid through a tube
was used to assess the effects of the concentration of the flush solution, flush speed, tube type and catheter con-
ditions when replacing a pre-existing solution in the tube.

It was found that the observed fluidity of the flush solution in the tube was similar to that predicted by the
Hagen-Poiseuille equation, if a small difference between the density of the pre-existing solution and that of the
flush solution existed. Comparisons of the results for the replacing ratios of the pre-existing solution by the
. flush solution revealed the ratio in a coiled tube to be lower than that in a straight tube at the initial phase. Un-
der each of the conditions tested, the flush procedure with the double volumes of a add-on device (two-fold Vo)
demonstrated a more than 90% replacing ratio. The remaining percentages of heparin concentration in the small
diameter and large-diameter catheters were 10.9% and 14.6% after drawing the catheter volume (Vo) of the
blood backflow into the catheter. However, the percentages were not detectable and 2 % after drawing two-
fold Vo, respectively.

Our results indicate that. the Hagen-Poiseuille equation can determine the necessary volume of the
heparinized flush solution, based on several factors, including the diameter of the tube or catheter and the Vo.
To precisely maintain the patency of the heparin locks while minimizing the influx of flush solution to the
blood, the use of a small-diameter tube and a large-diameter catheter, and two-fold Vo of 10units JP14 sodium
heparin per milliliter of normal saline solution is suggested when there is no flush of the heparin lock with nor-
mal saline.
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ZTOo/z. IDEEEOKE LM (5% 7 Fo#EE
HE®, =71 v N®) FEBEEBRDEES DL, EiLH
VU LAERERTORBERFESKIS T — T VHADOER
DEFGEDPENTZDS, 2Vok FEALEBOEBEREIZ S 7 —
TIUVREF2—THE HIZ0BLEE 257,

6. MBEFFEEANY CREFEEOBERICHT 2454
AT —=FTIVADAIR) VERERIE, 1ve (vo. 77—
TILVAHEE) OMBEE] XA AE, 16G D14.6% 12 %
L, 20G Ti310.9% TdH o 72. 2veDMHEH| X AALEFIZ
i3, 16G D2 %IZx L, 20G TIdMERFE (0. 1861/
mL) LFTHo7., T/, 3veDIMiE5| &2 ALEIIT
MA7F—7VEDITKRERFLT CHo7 (H6-a).

7. Fa—TRIDPSHT—FIAOANY O
HEDPS QEFMBICHEIE L3O ViBEE
(B6-b) &, #7—FVEIHE L PRETHRLRER
(0.1B47/mL) LT THY, Fa—TEETEHRSTD
5.3BI/mL Tholz. DI EDS, AF—FILAD
MEBEOBEI 2 ITHE, Foa—TH»ISDA) >~
OBERIEIIIZEACHEFECE LW EASHBEL 72

F 72, EBRICAWMBEIZASY ¥ %1086 /mL (£
m) @i, 37CT 8 BFHMRF LB A D~/ Vi
CRERE (IR O e o7,

% =

1. Fa—T7REBAREN—FRPXLIARXOER
oW T
BRAERICEETRAW1) OEBREHETCREESH

W-HHREBRTORBRAFRE IR DT, N—FVET
XA 2OHHROBH % AM7z. EHOKBEHREWME S
RBTh, Fa—7THBEFROEA %108 I/mL, 1008
fiL/mL A% YERBRTERTAHE (K2, 3,4),
Fa—-THORNIEBIRIEVIREIZR > TWwi, $4%
bh, EOHRLEICH L TEBROEE TIRHEI D T
INENWZ EDTREE NS, THEEFEROER L EAR
DA VERBROFEE ERENIIZIZHE LY (E1) 7
HEEZONL., SHII, EBBMBIIITF—FLOE
RS S, AT —FNVOBEENF 2 — THDOERIC
BELZVIEOHBL.

CFE, BEIIEERICED S NSEBERS, %Y v
ERABOEARBPChED LN STo721),2) —
(1)~(3) ODEERTHHEMAI T TDH > 7. Szymanski
EHERNOIRTICBIT 2 REFAIZONT, BIEHL
DOIPIITRE I —RITIE S N, BEIEDE &I
EFRT XA LROMDTERESHICHETH I L%
Fourier-Bessel BFIZ X o TFEFHHL TV 52, Z OBH I
EOXZEINI, BRTHEBAINZMNF 2 — 72 4f#
BLZASROEREHTIX, BEAXERPTLEDLBET
bHERA%, EABROTESAILZZBIC (891 /10008
DA) 8T 270, BRROBILH/TEETH o728
Bbhr, 25612, ZOBRFRZODREDERE T
X)) Y DPHEAS, BAFIZIZEAERI LW LR D
RETAHbDEEZ LN,

Bl —#EDRF 2 — THEFNEEE, GNPBRICE
B0, BLRICRB00E, —IZLA 2V XEIC L 5 TH
MERTWDB, T OEH2000LL T % & IR FICL
D, 4000LL ECELIRIC R B Evbh, EREIZERL
A INVAEDERITN TS, 22T, RAEOFEEB L
UCHEDHIEER A, LA VIE*EY LIRS L

NI | -El ectronic Library Service




Japanese Soci ety of Pharmaceutical Health Care and Sci ences

EEZEZ Vol. 28,No. 3 (2002)

205

(a)
£ 45 15¢
ﬁ 16GHT—TIL 20GHT—TF I
= (REE 701L) (REE 25¢L)
210 10
¢
g 5 5
T
E 0 ; ) X - * X
v 2v, 3v, v, 2vq 3vg
MAESIERAAR vy hT—TILARBE)
X BRHEBFLUT (0.1 B /mLELTF)
RAE:FHELSD(n=3)
(b)

& TH-Eh-
14GHT—TIL

ANYE B (100841 /mL)
E#&L=-Fa—7

37°CiE;R#I-8BFfREBE & D

Fa—TJ@I1/3

}ﬁ?—?»¢kvs= BRHBRLLIT*

HTF—FILRANSIRE

= 534+041H1/mL

HT—TI%iE1/3 = BRHBRLTX

O 1B /mLEL T
A F Y {E +SD (n=3)

6. AT —TIVARDBH E A/ Y DYEL
() MAETRE L H T —F VAN VIREROFR
B)HHMEESL I T — T A~NDAIRY » OB

TR (K1), SHOEBREHFICBV THE—BMEITT
RCBHRE LB EBTFEINS, ZFERD> SIEAR
WCHRELCH IBERELTH, BRLA IV IHEHIKE
CIETLTEREL TES Z EARWVD, BRI
Eh-dborBbhl. 512, 10, 100EA/mL ~/%
JUERRTIELVS I VIBICELEAS R o7
A5, BALA ) T ARICBVLTIZBENS 2L LI
LA JVABbKREL DI EHbh ot

YWHDRL L _OOWEKISEL TVEF 2~ T AT,
JERHE LB LFRINBEE, MNIEEYRIZTE
ZXONDBEOFE - HEORFICEL TIE, 28K
DHEZLVDIBEZEZ BEIGFELVEEIEEZE)
DEBFPRENTEHRBESINA (F1). 10084 /mL
AN CEERITERIIG L THER 2% IR L > T
Tb, BEH0.024% LHPEN 2 VO THRAEIZIZIZE
WIEBMLTBBLA-bDEEbNS. s#iZ, E{kH )

YLAEHDERIIFOBECEDLLTHERELEKETD
B, BEZEHI#0.03% % B2 50.04w/ve% il h & HF
HEAFERBHIALL TE (K5). T§4bb, AR
Fa—THABRFRL ) BEFPKEVEE, N—TURT
XA LFEOFRESH (F1-a) EELL, Fa—T7Dh
LIZHBETORDEROBAAPEEEZICL) Fa—
TORIIEATZIKEBIZZ ), MAECEBAIREL, &
FULERDFENSBALTHI DL HESINL. T/, 28
BROFEEEOEEICEHL LY, F2—7HERHIZHE<
BPNTRETIEMICL ) BET HREORLIICE
DBt ebhnbnEZ LN,

DL, BHEDOEBIZFELVEFHROEREFEAR
D10~100EAL/mL A% Y EREBAF 2 — TR TER
SNBHEITIE, 2HOBRENN—F VK7 X420
Bl LTHEIL, BREEAONL ST ST LS
B (EARE, F2—T7ORELESBLIUKE, #7—
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TIVDOH A X)IZIZEBR R L, B/ S— Y OREE (VL)
DHEDE, FEDOATF—FIVHEAANSY) VIBEPEPE X4
HEAR (F) 2 RETELUREBISREE N,

2. JERBHRBOBHRE(ZONT

Fa—THARFREEABREDBEEENIRKEVEAIZ
FERBWME %Y, MBBEEBERE (C) HWEIEHBEH
TAHIENFHBELE (K5). TOHE, TXTORE
WREEBRE (C) i, F1VoTIZEHZMB L v I3i2
TIHMEL, F=1VoTIZH50%LL E, F>2V,TIl3HE
AL ) EICNEBT A WL hE o T,
i, EBMICEADL ST, F>2ViThNITTRTHH
MEREBIRE (C) ITH0BULEE BT LA5HETL
72 (W4,5). OS2, "—FURF7 XL 2DHEH
BLEAE*»EBETLZET, Fa—THOHLWBH
KRBT, 9 TAIENTEETH S 2 L ASRIE S
nzi.

BERAEBERE (V) i22nwTiE, DL Lzl
THETNVIERFRT, WENIZOEEI L h) TRERICT
MHHREERE (C) HBEI VEHRTEETHS.
F—Cs

Vo

(Cs:F I ToOMBEBREBIE (C) MK THEHRE)

ZORICI D EEDOEBERICBITLIERBRHOENE
R (V) 2EHTDE, F>O0.5VoTRIRTBHENE
AEHRE (V) 2 EE> TV, F-RHREEERSK
(C) DIBGEELEBICER, EBRICEDLST, F>2V,
THNETRTCOENBIEE (V) 3H90%LEE %23
CENHBL, ThoSDZ L I3BEREERLA-ERTD
EhrDOLNT (F2).

V=

3 EBOHIFNST1

KENZ BT 2EE T 1 Y EBOBIRIL, H6EDMmH
TR LIS, 77 — 5 VEE DGR Ik D& s
bAYYzrvarH A VeV 70— FY AT 4
PRASNTVEY. ZOVRATLRERTAILICL
D ERGLRFIE 721 T {,BBIET v 7 (EA L A3 6 $54)
BESHERY, MBEHFHTF—FVRIIHERT S 2 &35
THhb. 2, CODCH A K54 ®O24F, KBRS
A VOEBICEROZEHWIIL— FSHEESISRTWEE
WIEAIRAN) » (10847/mL) TO v 2 L, 20Mo
WBEIIEROARILEIDZU Y IR ERTVE, &5
!Z, INS (Intravenous Nurses Society . K [E#i ¥ 5 #1715
L) OHBWEHBHEET =27 VLT, ANy ¥
Oy ZIZLEREAED, B/ -V (ZHER, F2—
T, HT—TFNRE) BEONMO21ELH2. —F, b

BED~) vy S ORREBEABE, 7u—-—XFY
AT LDERFIIEL, ZHERICOZVWERWF 2 —
TDERDPEZ DT, ELITMBEOFEFRAHEI H R+ wn
EHETANRY Oy IHTDRTVAS.

SROERERLIY, AAETISvalFa—7
WA YERBREFEAT A5E, BEOBKREGHTT
B F2—TEBIRICBHMSERVRY, Fo—70iEE
AN VEEBROBEE (10F 7213100847 /mL) (ZE8
R BRELRY, BRADOBEILHTEETSH S I L2
L7 ST, BEEMIFBE SN LBFEERE
77y vasAENbLERATO Yy JWEPEEIEAT S
i, MBEOBEZICLVERBRE 7. LarL, B
Ui, EBWMICEDLL T, BEEROBIRBEZEL$H90% & L
72358, WHF2—7TE2VeDEAICLY, F2—
TA, AT7—TNVREDII, THCBREINEZ L2
REEE L -RBRER» S ORE S N,

AN CEREOBIEFEH * WEL N R E A O ZE
THE, A% COEARAEZR/ABRICHZ, 757 —
TIWVHAANNNY VIBEZWHIIE R E WD 2 itk
5. AN TVEREE?H 2mL D50cm F 2 — 7
CEHEE, 77y 2 BMLRRT2VDEARZITH S
ERBELLEE, 1RO VAR % A fL/
WA TE DR REME D & B250HATOLL E & L2 i@ 12
(&, 100HAZRFITZ2 (10BN EA*FHAITRETH S
EEZONT:, ERICED 75y VaBICEAT S
TIE 2Vod DIEADSLEZ VDT, 100847 81K % L5
FHTHIENTETH L. ZOBE, KRRASICH
TAEAT - TVIREZERE (R=C/F) &, H2250F
AEDPH I VDEFIRRELZLDT, ZOEAEN RS
LEZ N

Dtz trs, Quu 78inEg75 v a0
a3 108A/mL % 2 VoiEA, QU v ZHIOERET T v
V2T ) HEITI00EA/mL £ 1 ViEAT A DN EF
LweggEmftirons, chicky, MESRTWER
BFRYZMLOF 2 — T2 BVIEE, #7—FIVAAN
N CINBE LR VHABRFNREFR, QT
# 9 BAL/mL & #9404/, @TIZHT5EAM/mL & &
20047 /EC 2B EAHIBAL 7. (& 2).

100K fiZ/mL & 10B.47/mL @R EHE &L L TiE, #
T—TFIVAERMO 77— (K6-a) 2FHT L LA
T&A. ASH TV IRER/Y 2L OF 2 — 7% F
W E25~50u L BREDOERICL 28RS FHEEINS
DT, 200G L HWHVAT—FTNVEERAT HHEE, 100
BN ZBIRTBIEIIDNHITF—TF VAN VIBESES
BREDR/ME (MHEH0.38-AL/mL?) LLEIZELR$ W
ZEATRBEE N,
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AR VIBEORBILIZOWTIE, HTF—FIVAMT
MOREEHBIRE & ZDEEIS 2 B~/ Y OEH, &
LIZhTF—FNVEMEOBEYSH, EEFNIRTT
LULENHLEEZ LI,
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