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Abstroet

In the present work we have studsed the Tow of red
blood cells (RBCs) Weough a eolumn packed with soida
lime glass spheres with diameter of 3375 pm {pore
dimmeter of 150 ), Tl ruths hetwean the avemge
welocity of the RECs and averape velocity of the
earryving fuld (physiological saline) was chose to (1.9,
The RACs migrwted faster through the column than the
carrying  fluid mainly due w0 2 hydodveamic
chmatography effect

L. Introduction

The sire factionstion of palymers or particles by
bvdradynamic chromalngraphy (HDO) was soppesied
four decades ago by Didarrio and Gottman [1] using
theoretical approach. In the meamwhile, varety of
spplications for HDC was found in 2 broad mnge of
scparatioms, wch as polymer fatexes [2,3], rigd and
flexible polymers [4-13], silica particles]14], zealites
[15], viruses [5], bacterin ind yeass [16], proseins [17],
plismid DNAx [17,18], starch [19,20], pold colloids
[21], Liposomes [21] amd nanocapsules [22]. Those
separationd ne hiing performed waing eolumng packed
with  noaporous paricles {packed-cobemn
hydrsslymanie ehrosmiiography - PCHDC) or open
capillurien feapillury hiydrodynnmee chromatngraphy -
CHDC),

Wiost of the theores for PCHDC have been derived
frem U model, which b used o describe the
migrmtion of palymen or paricles in CHOC under
laminar regime (Fig. 11,

Y
00 %%

[
Fig. 1. HDC wparmion mechaniom. The cylindnol capifby
bt o rodiun B and wivl represeats the Tocal velocity for m
“rcam lime s o radial poapisom r

As a result of Browninn motion, analytes {molecules
or particles) with efMective dinmeter 2d will diffuse in
all possible radial directions. This radinl diffusion is
faat enouph o transp e noalyies many tmes over

the copillary cross section dunng thelr residence time
in the imbe |1, #]

[Mae 1o treie Mmite size, the analyie centre of the mass
connnt approaclh e eapillary wall closer than their
own effective rdiu @ e Fig |, Whils large onalyses
are exposed 10 higher veloeition observed in the appe
of R-¢ infinite seall portieles ar mobecules con
exparienca oll the stream Hnes avniloble in the cohenn
crmues section. As o reslt, lenge snalvies will migrale
faster fhrougl the cohimn than small anlyies, il the
rafio 4= ¢/ K is not 100 large [1, 6]

The ratio 4 = @/ K is the key parsmster in the HDC
scparations, snce mokculevipanicles with dilforem
values of 1 will migrale ai dilferent velocities That
effect is allowing sire fractionation. Despite of this, o
I mportant b0 note, that when the amalvies are
immeried in A parsholic Mow, the sade of the snsivie
that ix closer o the capillary cenire = Incsicd on @
streamiling with higher velocity () comparing o the
side closer 1o the eapillary wall {uiry), === Fig. ).
movement affects the translational velocity [1, 6]

The different effects meniioned above dre fchudsd
in the following model [ 1, 6-E]:

|
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where RRT is o relative relention fime and is always
1. 1 Is defined ax the mio between the averge
residence time of the analyte with effective rmdies @
and the average residence time of the molecule or
paniche with infinite small size (ihe infinite small ized
marker). For cylindrical capillaries, constamt C varies
between | and 3, obixining a value of 2.7 for different
flexible polymen and a value of 459 for sofsd
spherical panicles [23].

The modelling of transpont of Rexible polymers
much more complex than that of rigid sphesical
panicles, since the sire and shape of the polymer is pot
well defined. Hence. it i difficult 10 predict the
distance to which the cenire of the mass of the polymer
enn appeosch the woll of the eapillary [7].

Using CHDE eolemns with  mlermal  demetens
amupd 1 pm, Tijsen et al. (1986) [6] separmted
Mexible lnear ruuborm eoil polystyrencs with different
moleculnr wiight (Afw). Stegeman e al. (1993) [7T)

used PCHDC cobumns flled with non-porous ghss
wpheren with dinmeter of 1.5 pm and ssporsied
different  AMw  fexible polymers  (polysiyrene,
polyisoprene,  polyisobuadiens)  Noa-poross  glan
spheres. with dismeter of | pm were sed by Venema ot
al. [§] in onder to scpamte differem Afv polystcroncs
and polyimethyl methacrylsic) In all those works
authors foond, that the cifective mdios ¢ s well
defined by the expression (7 / 2)R, , where &, is the
gyration radius of the polymer.

Uising this effective radius definition and € = 2.7, the
differemt  rescarchers  [6-8] roported, thm  ihe
exparimental values of RRT ore well deseribed by the
Be. {1} Therefore, this equation coubd be used ns a
umiveral enlibrdion curve for the stadied  Dexible
polymers (aee Fig 20, shmilar ws e procedure wsed in
fhee exclusion chrommography [7].
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Fige 2. BT fir difTerent valiess of L The curves for Meaibiy
polymers anid sollidl spherseal particles were oheained using €
=27 amdl C' = 480 23] in Exg {17, respectively.

In the Fig 2 it can also be observed, that the RRT
valise siarts in increase with the incrense of A when this
purmeter bs higher tan <035, This fact s reporied in
dilferemt experimental works [6-8]. For voloes of 4
large emough, the polymess will be wapped jn the
separstion medium,

The relstive retention times for sofid spherical
partiches nnd Mexiblo polymers start to be significandly
differem for values of 2 higher than <0.1. The vakee of
C for micelles s not known but it is expecsed in be
berween C= 1.7 snd C=4.80 [23].

In works |7, K, 11, 14] whers PCHDC was used, it
wat advamcd, that the interstital chasnely cnuld be
represensted by 8 bumlic of cylindricsl capillaries with
pveruge i R, piven by  expression
l#,-ﬂ"tﬂ.l =&)), where of, ix the particle dinmeser

and & s the packing porosaty.

1. Materials and Methods

The samples used in the present siody were sheep's
red blood cells (RBCs) suspended in a phyvsinlogical
saline (P5), containing 0.1 1o 1% of bematoers (Heil
The biood was collected from 2 healihy adult sheep,
where heporin wis sdded 0 prevemt coagulation. The
RBCs whee from the bulk blood by
cemrifiagation (3000 RPM for 15 min) ond aspirathon
of the plasma and buffy coaz Aficrwards the RBCs
were wished twice with PS5, The washed RBCs whene
diluted with PS5 10 make required RBCa concentration
by volume, All the blood =amples were stored
hermetical ot 4°C utitil the experimens wid performed
ol ropm lempermure onemd 200C DifTerem hlood
sompbes are shown in Fig, 3

Fig. }. RBC s sespensions.

The apparstus used in this work s shown in Fig 4
and  eonfaine: & pump (1) imjecior (2 0
chrmmatographie column pocked with glass spheres
(30: refrnctive indes detector (4} and dista sequisition
syntam (54 and 5h), The mebile phase was PS, the Mow
raten varied between 0.2 milimin and | mlimin and ihe
cleomatogeaphic  eolumn wos  packed  with  gloss
upheres with dismeter of 03375 mm. The infinile small
siyed marker wan o wmer solotinn of sucrosg with
concentration of | gimi.
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1. Resulis

The RAT wahues ohtmned for the different flow rates
2 - | elfmin) and different RBC s concentrations
100 = 1 %%} were very similar and varied between 0.9
and 092, Fips, 5 and & show the results for Qow raies
of 1 mitmin and 0.5 mlimm, respectively, using o RBC
concuntrition of 1% In the referred figures, it can be
poen dhwt e ohlaimed RRTs were 800 (K1 5905}
aned 0,906 {161 79), respectively.
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Fig 5. Chramatogram for 1 mlimis.
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Figg. & Chrrematogram for (.5 mbmin

In Fig. 2 we may ses, that for stios 4 lower than
0.05 in 0.1, the RRT valuzs predicied by Eq. (1), using
C = 27 (fexible polvmess) and C = 489 (solid
spherical paricles) are very similor. |7 we asems, that
for RBCs the valuc of C is located between C = 4.89
and €= 2.7, it is possible 1o cstimate (uxing Eg, (1) and
the lnowr values of the RET for RBCS) thit during the
flow, the effective dinmotor 2¢ of the RBCy (s located
in the oppeoximate ranpe of 6.96 - 295 wm,

4. Concluding Remarks

Peeliminory experiments using different Mow mies and
RACs eomceninions have shown, that m the stucsed
runges these parmmeters kad o deteciable influence in
e nhiained RATs

Futars works will inclode the use of heman bliood and
cxperiments with higher range of 2 in order i clanfy the
behavior of the RET with 4 fr RBCs.

We will also try o find il the obtamed RETs o
ooncamitanily mfuenced by the HDC and plesmas layer
effects since the obtained RETs scems 1o be very low
to be explained hy a pore HDEC mechanicm.
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