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Quantifying the water content of hair using Dynamic Vapor Sorption (DVS)
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BACKGROUND i

It has been suggested that water should be considered an integral part of hair's D due io its. ¢ infl on fiber prop Yel this
water content is not constant and varies with the relative idity of the i — and gl suducerlalnnarpmperhes These changing
properties are behind the ability to creale temporary so-called “water-set” hair styles — bul they also represent the ongin of eventual style failure. At the same
time, muummsm«ygmﬂy about the water content of their hair and the pmenﬁal for “drying out” ~ where there is a demand for “maisturizing” or "hydrating
" if this p i is realized. From a fi , the i ion of hair and water can represent a probe in to the inner
and provide inft ion on altered protein chemistry. For all these mnmrns‘ Ihera is need for 8 means of accurately measuring hair's water content.

MATERIALS AND METHODS

1. Materiai-

pean human hair (I ional Hair Impmers USA) is the subsirate used for all DVS experiments [M\fa
with water as the probe molecule for fhoibuins]

2 Dynamm Vapor Sorption (DVS}

A sch of the DVS Ad is given in Figure 1, The DVS technique is a gravimetric

vapor sorption method where experiments involve monitoring the waight of a sample as a function of the

relative humidity.

1) Interval Somtion: The target relative humidity is set lo increase at a step size of 10%RH starting from
U%RH [BOO minutes) then each step taking at intervals of 400 minutes until 90%RH, then for the

plion the is to return back to 0%RH, as shown in Figure 2.

2} Integral Sorption: The relative humidity is increased from a starting point of 0%RH without any
interval steps lo a final specific humidity and back to where It started from before continuing to the
next step, as shown in Figure 4.
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The equilibrivm water content of hair sample fl ina and ible manner in
~Cycle 15orp —=-Cycle 1 Desorp accordance with the relative humidity, Figure 3 shows the water sorption / desomption isothemms,
calculated from the equilibrium water contant valuss in the Iunalc plots, The presence of hysteresis,
which is the gap plion and that water are nol
only adsorbed on the surface, bul also go to lrle bulk of hair sample, resulting in different kinetics for
desorption with a diffusion-limited process.

Figure 5 shows a 20% moisture uptake by hair when using both integral and interval sorption methods,

which indicates the impact of sample history was not as in hair ies. This is p y

dua fo Iha structure of hair, as parhﬂly arrmphm sample with uyslalllna ﬁhnh: and aulnr\sm
g, which is exp fo sigl hy scope for

Relative Humidity | %) Mot withstanding, the shape of the water isotherm for hair sample is remarkably consistent and s

- influenced only sl-ohﬂy by temperature, Instead, it is the adsorption kinetics that are strongly impacted
w1 sothenm of hair sample ot 25°C by with water ad ion rates being around six times faster in hotter climates 121,
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