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Determination of the K-value of different types of povidone by
microfluidic rheometry and the relationship between K-value
and weight-average molecular weight
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Abstract: K-values of 56 batches of 7 types of povidone were measured by microfluidic theometry and with a
Ubbelohde capillary viscometer. The K-values of the two methods were tested by SPSS software and the results
showed that there was no significant difference between the two methods (P > 0.05). Taking K-values measured
with the Ubbelohde capillary viscometer (K,) as the abscissa and K-values measured by microfluidic rheometry
(K,) as the ordinate a linear equation was calculated: K, = 0.893 9K, + 4.617 6, R*= 0.986 2, with good linearity,
indicating that the microfluidic rheometer method can replace the Ubbelohde capillary viscometer in determining
K-values of povidone. The microfluidic rheometer method has the benefits of less sample consumption, faster deter-

mination, and is more accurate, and it can be used with high-throughput automatic acquisition, which provides a more
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convenient method for the determination of K-values of different types of povidone. The weight-average molecular

weights (M,,) of each type of povidone were measured by gel permeation chromatography-multi angle laser light

scattering (GPC-MALLS), and the relationship between M,, and K,
R*=0.990 1. The fitting relationship was good, and M, could be calculated by

was lgM, = 0.000 4 K, 2+ 0.072 7 K, + 2.791,

m

K, by the equation.

Key words: povidone; K-value; Ubbelohde capillary viscometer; microfluidic rheometer; gel permeation

chromatography-multi angle laser light scattering; weight-average molecular weight

R (povidone) E A 1L K A= B8 VA1 AE WA
B, MR, M4 RRTED  HIGRBNLEY

FERRN =K T B A 2 FA R . SR YRR 3R V- £
I K2 -2- ML % 42 B (N-vinyl-2-pyrrolidinone, NVP) il 5]
FFNR AT, LI 51 A I A A A R
WaEMPIRE, BE T BERHKIEBUR G, ML
i 4 B 1R

: [X — [X

CH=CH2 HC—Csz
—CH——CH R CH:CHZ Hy LH H
HZ—LH SCH;—CH - Hs CH H—CH—R

Figure 1 Synthetic mechanism of povidone
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Molecular

Type K-value . Route!® Product
weightt®
K12 10.2-13.8 2.5x10° Intravenous; subcutaneous; oral Ethynodiol; tinidazole
K15 12.75-17.75 8.0x10° - -
K17 15.3-18.36 1.0x10* Subcutaneous -
K25 22.5-27.0 3.0x10* Oral Meloxicam; lamotrigine
K30 27-32.4 5.0x10* Auricular; buccal; ophthalmic; oral; sublingual; topical; Acetaminophen; alprazolam;
transdermal; vaginal lamotrigine
K60 54-64.8 4.0x10° - -
K90 81-97.2 1.0x10° Auricular; ophthalmic; oral; topical; transdermal Clonazepam; clozapine
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Figure 2 A: The results of K, K, and M, of different types of povidone; B: Partial enlarged figure of A about the M,. K: K-values
measured by Ubbelohde capillary viscometer. n = 2, x = U; K, : K-values measured by microfluidic rheometer. n = 4, x + s; M, : weight-

average molecular weights measured by gel permeation chromatography-multi angle laser light scattering (GPC-MALLS). n=2,x+ U
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Table 2 Comparison of K-values of povidone of different types
measured by microfluidic theometer. n = 4, x + 5. ¢, (10? g'mL"):
the concentration of each type of povidone was consistent with
that of Ubbelohde capillary viscometer method; K, ,: K-values
were measured at ¢, concentration by microfluidic rheometer; c,
(10 g'-mL™"): changed concentration of povidone K25, povidone
K30, povidone K90; K, ,: K-values were measured at ¢, concentra-
tion by microfluidic rheometer. "~" means that the test concentra-
tion of the first experiment was qualified, so the second experi-

ment was not carried out

Type C K & K
K12 5 16.77 £0.20 - -

K15 5 17.92 £ 0.06 - -

K17 5 21.66 £0.21 - -

K25 1 5.29+0.03 5 26.78 £ 0.07
K30 1 2.33+0.07 5 31.88+£0.09
K60 1 5829 +0.62 - -

K90 1 68.59 + 0.30 0.5 76.52 £0.55

—=—K12 (0.05 g'mL")

——K15 (0.05 g'mL")

—+—K17 (0.05 g mL")
30- ——K25 (0.05 g'mL")
——K30 (0.05 g'mL")
—e—K60 (0.01 g'mL")
——K90 (0.005 g'mL™)

1o,
9%

Viscosity / mPa-s
[
(=]

n
L

1.01— . . . .
1000 2000 3000 4000 5000
Shear rate / s
Figure 3  Curve of viscosity of different types of povidone

sample solution with shear rate. n =4, x + s
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Figure 4 The viscosity of povidone samples varied with tempera-

ture. n=4,x+s
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Figure 5 The relationship between K, and X,
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Figure 6 The typical chromatogram of povidone K30 by GPC-
MALLS. LS: Chromatogram by MALLS; dRI: Chromatogram by

refractive index detector
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