Evaluation of a torsional-vibrating technique
for the hemorheological characterization

to increase abruptly (downward curve) at 37 °C was also onsidered for an overall comparison [5].
. L T Blood collection. Draw blood using a 20 or 21 G needle with limited occlusion of the arm by the
: 0 tourniquet. The blood is added to the EDTA anticoagulant, using a lavender-topped EDTA Vacutainer®

tube (5 mL tube). Blood collection tubes with anticoagulant were gently inverted as soon after
Fgure 1 Schematc epresentation of 2 cassial (o) and imovate (1gh) cone- collection as possible to prevent clotting.

Figure 2 - Schematic representation of the principal
components of VM10A and theoretical background

incides with th . an rface.
coordinate system is defined by the axes (1, 0, ¢). 9 is the angular velocity of the
cone about 2. The angle J is defined as /2 - 0. § varies from 0 at the plate surface
10 a at the cone surface.

RESULTS AND DISCUSSION

Graphical representations show the typology of rheological behaviour as obtained by the two technique. In particular, for what concern the cone-plate determination, the typical shear stress vs shear rate and
viscosity vs shear rate plots are indicated. In the case of vibro-torsional viscometer, absolute viscosity values are related with respect to the time. For a better comparison, results are also indicated in the double-y
graphs. As it is possible to observe, two trends are evidenced: the first one with little similarity among data and the second one more comparable. It is possible to relate these trends with the hysteresis area. In
fact, the wider the hysteresis loops, the closer the viscosity data by the two technique appear. In Table | are summarized all the obtained data in the presence of stirring. A very similar trend in the absence of
stirring was also collected (data not shown). They confirm the potential application of the vibro-torsional evaluation for viscosity measurements, also in consideration of the direct and immediate rheological
parameter determinations in the absence of mechanical solicitation. Furthermore, from a perspective point of view, the definition of a database for each patient appears to be of interest in the rheological
characterization of whole blood samples. In particular, the correlation among age, microscopial hematological parameters, pathological aspects and concomitant therapy are under investigation.

AR500
VM-10AL VM-10AL — AR500
-, Table I — Viscosity values as obtained by the two adopted techniques
| Sample n VM-10AL [mPa:s] n AR500 [mPa-s]
N. i Upward curve Downward
t | - Initial After 6 min Shear rate 10 s Sheare rate 25 s CUVS
o | (unless otherwise stated)
o i L 9.35 14 9.5 15
T . 2 6.80 4.32 10.6 7.5 10.8
- 3 6.21 3.54 10.5 7.0 6.6
4 6.20 4.40 9.5 7.2 9.5
kT 5 6.60 4.95 11.0 7.1 9.9
6 6.72 4.88 10.8 8.1(19.8s%) 8.8
7 7.84 5.19 135 10.1 (19.6 s™) 13.5
8 8.50 6.59 15.7 13.4 (15s ) 19.3
ARS500 9 7.33 6.18 135 9.9 (19.85 ) 7.41
= 10 5.54 2.96 10.4 7.2 7.6
11 4.63 2.95 9.5 6.4 6.0
VM-10AL VM-10AL — AR500 12 5.35 2.99 10.1 7.1 9.5
=] 13 6.42 4.63 10.6 7.1 6.8
" 14 5.82 2.79 9.3 6.4 6.3
- 15 8.35 4.94 16.2 11.7 (17s %) 15.2
v VLN L — 16 5.67 4.94 10.8 72 7.6
i = 17 4.75 3.35 9.3 6.9 75
18 4.98 2.64 10.7 7B 8.9
19 5.19 2.92 a3 72 [785)
I 20 5.10 3.30 11.5 7.1 7.5
21 5.93 2.85 12.0 7.6 14.9
REFERENCES
1. Bohidar, H. B. et al. Anomalous self-assembly of gelatin in ethanol-water marginal solvent. Physical /?ewew E 2004, 69, 021902(1-9); 2. Wang, X. et al. A new simple plate Vi for . Clinical and i 1998, 19, 25-31;
3. (constant shear rate) Hashimoto, S. Erythrocyte under shear rate: udy with constant shear rate. Artif. Organs 1989, 13, 458-463; 4. (constant shear stress) C. Carallo et al. Evaluation of common carotid hemodynamic forces relations with wall thickening.

Hypertension 1999, 34, 217-221; 5. Tomiyama, Y. Hemodilution, cerebral O, delivery, and cerebral blood flow & study using hyperbaric oxygenation. AJP - Heart 1999, 276, 1190-1196



