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Abstract 

In the sphere of drug delivery, denatured whey protein (DWP) has in recent times gained 
press. However, to date, no scalable and affordable dosage form has been developed. The 
objective of our study was to evaluate the potential use of spray-dried DWP as a ready to 
use excipient for oral drug delivery. Therefore, solid state, FTIR spectra and wettability were 
studied. Dissolution, mucoadhesion and the effect on paracellular permeability were also 
evaluated. The spray-dried DWP particles were spherical with 4 µm mean diameter. Further, 
relative to native WP, the spray-dried DWP particles bore reduced wettability, and their 
structure was characterized by the exposure of a high amount of free thiol and by the 
formation of intermolecular β-sheets. The DWP powders were mucoadhesive, enzymatic 
inhibitors, biocompatible and they induced the opening of tight junctions. Our study shows 
great potential for the use of spray-drying as a technique to modify the dissolution rate of 
drugs and enhance the oral bioavailability of molecules. That is, the use of spray drying as a 
single step ready to use DWP excipient  

 

Abbreviations 

DMEM  medium Dulbecco’s modified eagle medium 
DWP denatured whey protein 
DWP-sp spray-dried denatured whey protein particles 
EE  Encapsulation efficiency 
NWP  native whey protein 
NWP-sp spray-dried native whey protein particles 
PEG  polyethylene glycol 
WP  whey protein 
Keywords 

Whey protein, denaturation, spray-drying. 

 

1. Introduction 
Whey protein (WP) is a valuable milk component, of high nutritional value, that has long 
been used in the food industry, serving multiple functions including emulsifying, gelling and 
foaming. In recent times, the nutraceutical and pharmaceutical fields have shown greater 
interest in WP owing to the encapsulation and protective properties of bioactive molecules 
therein found.  
The potential of WP as a nutraceutical delivery system was initially explored with regard to 
vitamins such as A, D, E, riboflavin [1–4] and minerals such as iron [5]. Probiotics were also 
successfully encapsulated into WP microparticles, which contributed to increase their 
survival in the gastro-intestinal tract [6]. Indeed, encapsulation in such matrix system 
resulted in specific protection from acidic pH, enzymatic degradation, and oxidation to 
ensure bioactivity [4].  
WP then gained interest in the sphere of drug delivery, and controlled release. This was due 
to WP’s ability to selectively release molecules such as ketoprofen [7], theophylline [8] or 
insulin [9], in response to environmental stimuli such as changes in pH [10].  
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Up to the conduct of our study, the most commonly studied forms of WP based delivery 
systems were hydrogels and reticulated microparticles. The use of these two methods is a 
direct result of the necessity for denaturing WP. The denaturation process itself involves a 
thermal treatment of a native WP (NWP) aqueous solution. Denaturation induces the 
unfolding of polymeric chains and thus the exposure of functional groups such as 
hydrophobic and thiol groups. These groups are in turn responsible for the gelling and 
reticulating properties of denatured WP (DWP) [11].  
Besides interest from a technological point of view, denaturation is necessary to reveal the 
functional and biopharmaceutical properties of WP. These properties can contribute to the 
promotion of oral drug bioavailability, more specifically, bioavailability of drugs such as 
insulin; and this took place after administration of DWP microparticles to rats [9]. Indeed, 
compared to WP’s native form, DWP are highly mucoadhesive [12], and in reticulated 
microparticle form, exhibited controlled release of encapsulated drugs, opened tight 
junctions, and inhibited proteolytic enzymatic activity [13].  
However, denaturation is not without disadvantages. The main disadvantage is the necessity 
to use a liquid phase followed by a drying step for storage.  
Recently, we have generated unloaded dried DWP particles using spray-drying, a suitable, 
industrial, scalable and low cost method [14]. Among different drying techniques, spray-
drying presents a sound method of choice. This is not only because fluid materials can be 
converted into solid products via rapid evaporation of solvents, [18] but also because this 
technique leads, by use of co-spraying, to encapsulation and dry drug-loaded particles in a 
single-step [15]. This can lead to the formation of particles that are of uniform size, stable 
and present high encapsulation efficiencies [16]. Even in light of these advantages, very few 
studies have explored spray-drying of DWP and those which did were not conducted with 
pharmaceutical applications in mind. For example:  Picot and Lacroix increased survival of 
Bifidobacterium [6]; Koga et al. assessed stabilization of trans-resveratrol [17]; Wang et al. 
studied stabilization of DHA fish oil [18]; Liu et al. evaluated solubility enhancement of 
curcuma [19]; and Esfanjani et al. succeeded in encapsulating saffron extracts into 
DWP/pectin walls [20]. So, many applications for nutraceutical uses but little is known about 
the biopharmaceutical properties of spray-dried DWP (DWP-sp) and their benefits in oral 
drug delivery. 
 
For the first time, we propose a new direction for the use of DWP. We propose the spray-
drying of DWP for drug encapsulation and oral delivery applications. We do so with the goal 
of improving oral drug bioavailability.  
 
In testing our hypothesis as to the efficacy of the spray drying methodology, numerous 
characterizations were performed on the obtained WP-sp powder. These characterizations 
sought to determine the impact of spray-drying on the DWP structure/morphology and 
physico-chemical properties such as crystallinity, free thiol content, solubility and 
wettability. Also studied, with specific regard to oral administration and biopharmaceutical 
considerations, were apparent dissolution, mucoadhesivity, enzymatic inhibitory effect and 
the effect on Caco-2 cell permeability. Finally, a model drug, BCS (Biopharmaceutical 
Classification System) class I, was co-sprayed with DWP to evaluate the impact of 
encapsulation into DWP, by spray-drying, on the drug release profile. 
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2. Materials and Methods 
2.1. Materials 

Whey protein isolate (WPI® 895, protein 93.5%, fat 0.39%, moisture 4.7%, lactose 
monohydrate 0.2%) was obtained from Fonterra® dairy products, France. Theophylline was 
purchased from Cooper chemical company, Melun, France. Cell culture products and 
dissolution buffers components were purchased from Fisher scientific Elancourt, France. All 
other materials were purchased from Sigma-Aldrich, France. 

 

2.2. Preparation of spray-dried WP powders 

2.2.1. WP polymeric solutions 

NWP solutions (10%, w/w) were prepared by re-hydrating whey protein isolate powder 
(unrefined WP) in deionized water by gentle magnetic stirring for 1 h at room temperature 
and then allowed to rest for 2 h to ensure complete hydration of proteins to form a solution.  

To prepare DWP solutions, NWP solutions were heated at 80°C for 40 min [21]. The solutions 
were cooled overnight at room temperature. All WP solutions were adjusted at pH 7.0 with 
NaOH 1M. 

Viscosity of all polymeric solutions was measured using a Brookfield DVII+ viscometer at 
25˚C, using a SC4-18 spindle at 100 rpm (Brookfield Engineering laboratories, Inc., USA). 
 

 

2.2.2. Preparation of particles by spray-drying  

Prepared solutions were spray-dried using a Buchi Mini Spray Dryer (B-290, Buchi® 
Labortechnik, Flawil, Switzerland), which employs a system of co-current drying via a two-
fluid nozzle mechanism. The nozzle size was 1.5 mm and the nozzle cleaning procedure was 
set at 5 throughout each run. Aspiration was maintained at 100%. Spray drying was 
performed in the following conditions [14]: inlet temperature (160˚C), pump rate (5.7 
mg.min-1) and the spray gas flow rate or Q-flow (50 mmHg or 600 L/h). Outlet temperature 
was noted for every batch. All powders were then stored in desiccator and yield was 
calculated as following: 

Yield (%) =
amount of collected powder (g)

amount of initial powder (g)
 x 100                                                         (1) 

 

2.3. Physico-chemical characterization of unloaded spray-dried WP particles 

2.3.1. Residual humidity 

Moisture content of spray-dried powders was immediately determined once the powder 
was collected from the dryer by thermogravimetric method using an infrared balance 
(Mettler Toledo LJ16 moisture analyser, Viroflay, Switzerland). Two grams of powder were 
weighed and residual humidity was determined after 10 min of heating at 80°C. 
 

2.3.2. Particle size analysis 

Particle sizes of powders were determined using a laser light diffraction granulometer 
(Mastersizer S, Malvern Instruments, Malvern, UK) outfitted with an MS64-dry powder 
feeder sample unit. The lens used was 100 mm, the active beam length was set to 10 mm 
and the analysis model used was polydisperse. The results were volume based and the mean 
volume diameter, D [3,2], was selected to represent the average diameter of particles. 
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2.3.3. Scanning electron microscopy (SEM) 

The external morphology of particles was studied by scanning electron microscopy (JEOL, 
JSM-6060LV, Tokyo, Japan). The samples were fixed onto double faced carbon tapes and 
sputtered with thin film of Palladium-Gold for 60 s using the following device: JEOL JFC-1300. 
Specimens were examined at 5 KV with different magnifications. 
 
 

2.3.4. FTIR analysis 

Structure of WP was analyzed by infrared spectrometer (IRAffinity-1S FTIR, Shimadzu, Kyoto, 
Japan) equipped with attenuated total reflectance accessory (ATR-FTIR, Miracle 10). Spectra 
of unrefined WP and spray-dried samples were collected in absorbance mode from 400-
4000 cm-1, with 200 scans at 4 cm-1 resolution. Deconvolution of spectra was performed in 
the amide I region (1600-1700 cm-1) to study secondary structure of WP using the Happ-
Ganzel apodization, 20 cm-1 band width and 0.1 cm-1 pathlength using IR-Solution software. 
 

2.3.5. Free thiol content determination 

The amount of free thiol in WP samples was determined spectrophotometrically with 
Ellman’s reagent (Pierce Biotechnology, Rockford, USA) according to the manual instructions 
guide [12,22]. First, NWP-sp and DWP-sp powders were dissolved in deionized water (pH 6.8) 
at 20 mg.mL-1 and 250 μL of the obtained WP solutions were mixed with 2500 μL of reaction 
buffer and 50 μL of Ellman’s reagent. The samples were incubated for 15 min at room 
temperature followed by measurement of absorbance at 412 nm. The number of thiol 
groups was calculated using a molar extinction coefficient for 5-thio 2-nitrobenzoic acid 
(TNB) of 14150 M-1.cm-1 at 412 nm (Ellman’s reagent manual instructions guide, Pierce 
Biotechnology). 
 
2.3.6. Contact angle measurements 

Contact angle measurements were done to analyze the wettability of WP powders [23,24] 
using Theta Lite goniometer (Attension, Stockholm, Sweden) equipped with IC capture 
software. Samples (200 mg of spray-dried powders) were compacted (1.5 t of pressure 
during 30 s) prior to experiments in order to get a smooth surface allowing accurate 
measurements. Then, samples were placed on a 3D manipulator plate which was adjusted to 
be straight and horizontal and a micro-syringe containing deionized water was mounted 
above the samples. Data was acquired as one droplet (10 µL) was deposited from the micro-
syringe on the sample. Resulting images were analyzed by ImageJ program to calculate 
contact angle. Each sample was prepared in triplicate and two independent measurements 
were made for each surface. 
 

2.3.7. Solubility study 

Solubility study was performed according to the excess substrate addition method (Florence 
and Attwood, 2006; Martin and Sinko, 2011). NWP-sp or DWP-sp were added in excess to 20 
mL deionized water or pH 1.2, 4.5, 6.8 or 7.8 european pharmacopeia buffers under 
agitation. After 24 h, suspensions were centrifuged 10 000 rpm, 10 min and supernatants 
were analyzed according to BCA method (Bio Basic Inc, Markham Ontario, Canada) to 
determine WP solubility.  
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2.4. Biopharmaceutical characterization of unloaded spray-dried WP particles for oral 
administration 

2.4.1. Apparent dissolution of WP powders 

Dissolution profiles of NWP-sp and DWP-sp powders (300 mg) were investigated using an 
automated flow-through cell dissolution apparatus (USP 4, Sotax, Aesch, Switzerland) with 
200 mL of pH 1.2 or 6.8 USP buffer at 37°C in a closed loop setting (22.6 mm cells). Rate was 
fixed at 20 mL.min-1 and a whatman GF/F filters were used in each cell. Samples (1 mL 
replaced by fresh buffer) were withdrawn at set interval times up to 8 h and centrifuged at 
5000 rpm during 5 min. Quantities of released WP were calculated using a UV 
spectrophotometer (Jenway 7315, Staffordshire, United Kingdom) at 280 nm. 

2.4.2. Mucoadhesive properties 

Mucoadhesion of WP powders was evaluated using the technique of non-everted gut sacs 
[25] in accordance with The Code of Ethics of the EU Directive 2010/63/EU for animal 
experiments. After anesthesia, rat jejunum was cut into equal fragments of 10 cm and 
washed several times with saline before filling it with 2 mL of suspension containing either 
500 mg of NWP-sp or DWP-sp powders in Krebs Henseleit buffer (D-glucose 2 g.L-1, 
magnesium sulfate 0.141 g.L-1, potassium phosphate monobasic 0.16 g.L-1, potassium 
chloride 0.35 g.L-1, sodium chloride 6.9 g.L-1, calcium chloride dihydrate 0.373 g.L-1 and 
sodium bicarbonate 2.1 g.L-1). Then, gut sacs were sutured and placed in tissue chambers 
containing 15 mL of warmed (37°C), oxygenated (95% O2/5% CO2) Krebs Henseleit modified 
buffer for 1 h . After this stipulated time, sacs were opened, content collected and then 
dried in an incubator at 60°C until constant weight to determine the remaining quantity of 
WP. The rate of adhered powder onto the sac was determined by subtracting the residual 
mass from the initial mass via Equation (2). 

Powder mucoadhesion (%) =  
Residual mass

Initial mass
 x 100                                                                 (2) 

 
2.4.3. Enzymatic inhibition properties 

Effects of WP-sp powders on enzymatic activity was studied with trypsin and α-chymotrypsin 
according to Ameye et al procedure [26]. 
 
α-chymotrypsin inhibition activity 
NWP-sp or DWP-sp were dispersed in Tris HCL pH 7.8 buffer at 1% final concentration (w/w). 
The substrate N-benzoyl-L-tyrosine p-nitroanilide (BATPNA) was dissolved at 1.18 mM in 
dimethylformamide (DMF) while α-chymotrypsin from bovine pancreas was dissolved in 10 
mM HCl. Then 1 mL of WP solutions, 1 mL of BATPNA and 40 UI of α-chymotrypsin were 
mixed at 37°C for 30 min before stopping the reaction by the addition of 1% trichloroacetic 
acid. Finally, the metabolite p-nitroaniline formed was measured spectrophotometrically at 
405 nm.  
Control experiments were conducted using exactly the same protocol but without addition 
of WP. The activity of α-chymotrypsin in control was taken as 100% and the activity of 
partially α-chymotrypsin incubated in the presence of WP was expressed relative to 100% 
activity calculated comparing the absorption of reaction mixtures. 
 
Trypsin inhibition activity 

Same WP-sp powders were dispersed in pH 7.4 phosphate buffer at 1% final concentration 
(w/w). The substrate N-benzoyl dl-arginine p-nitroanilide (BAPNA) was dissolved at 20 mM in 
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dimethylformamide (DMF) while trypsin was dissolved in 10 mM HCl. Then 1 mL of WP 
solutions, 1 mL of BAPNA and 30 UI of trypsin were mixed at 37°C for 30 min before stopping 
the reaction by the addition of 1% trichloroacetic acid. Finally, the percentage of inhibition 
was calculated in an exactly similar manner as applied in the case of α-chymotrypsin 
inhibition assay. 
 
2.4.4. Cytotoxicity and permeability studies of PEG 4000 on Caco-2 cells 

The Caco-2 cells were obtained from the American Type Culture Collection (ATCC, Rockville, 
MD). Polycarbonate transwell permeable supports (0.4 µm pore size) were seeded with 
5.105 cell per well at passage 35 and incubated for 21 days with DMEM medium (Dulbecco’s 
modified eagle medium supplemented with 15% fetal bovine serum, 1% 
penicillin/streptomycin and 1% L-glutamine. Cytotoxicity studies were then performed to 
evaluate the viability of cells in the presence of NWP-sp and DWP-sp powders at 0.5% (w/v). 
The viability of the cells was evaluated by trypan blue exclusion (final concentration of 0.2% 
in PBS) [27].  
Transport studies were also done after complete cells differentiation and only wells 
exhibiting transepithelial electrical resistance (TEER, electrode STX2, EVOMX World Precision 
Instruments, Sarasota, FL, USA) greater than 600 Ω.cm2 were used. Before experiment, 
medium was withdrawn and cells monolayers were washed twice with 1 mL PBS buffer. 
Then 500 µL of the following samples were added to the apical side of cells monolayers: WP-
sp powders dispersed at 0.5% (w/v) in HBSS buffer containing 1 mg.mL-1 PEG 4000 as a 
model molecule [28,29]  while basolateral side contained only HBSS buffer. Reference 
corresponded to untreated cells. Cells were incubated at 37°C during 120 min. At 
predetermined times, TEER was measured and 500 µL were taken out from basolateral side 
and replaced by fresh HBSS. Passage of PEG 4000 was determined on withdrawn samples by 
colorimetric method as described by Nag et al. 1996 [30]. TEER was recorded throughout 
incubation and during 24 h for recovery period as a measure of cell viability and monolayer 
integrity. At the end of the experiment, permeability studies were stopped by removing the 
apical medium and washing the cells three times with PBS. Immediately fresh medium 
incubated at 37°C was replaced. The monolayers were allowed to regenerate for 24 h at 
37°C in an atmosphere of 95% air and 5% CO2 at 90% relative humidity. 

Results are expressed as apparent permeability coefficient (Papp) and variation of TEER (%) 
compared to initial values, calculated according to Equation (3) and (4). 

TEER (%) =  
TEER (t)

TEER (t0)
 x 100                                                                                                          (3) 

P app (cm. s−1) = (
dQ

dt
) ×

1

A . C0
                                                                                                       (4) 

where dQ/dt is the flux of tested product across the monolayer (mol.s-1), C0 is the initial 
concentration in the apical compartment (mol.mL-1), and A is the surface area of the 
monolayer (1.12 cm2). The Papp values are expressed as cm.s−1. The Papp values were 
calculated for the 120 min period of the experiment. 
 
 

2.6. Statistical analysis 

All experiments, except SEM, were done in triplicate. Values are presented as mean ± 
standard deviation (SD) and statistical comparisons were performed using analysis of 
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variance (ANOVA). p < 0.05 was used as the level of significance (p < 0.01 was considered to 
be very significant). 
 
 

3. Results and discussion 
3.1. Production of DWP particle powder 

Spray-drying was used to produce DWP particles intended to be a biopolymer wall and 
matrix material for drug delivery. Four variables (yield, residual humidity, particle size and 
outlet temperature) were consequently measured (Table 1).  
Yield was about 80%, satisfying for the laboratory scale. Residual humidity was under 5%, in 
accordance with values recommended in the pharmacopeia for solid dosage forms to ensure 
good storage of product without mold development and bacterial growth [31].  
Moreover, particle shape and size were monitored, since these can influence drug release 
kinetics. Laser diffraction showed that mean particles size D[3,2] was around 4 µm. This 
result was confirmed by SEM where spherical particles were identified with two populations: 
under 3 and around 6 µm (Fig. 1). These distributions are characteristic of WP-sp powders 
and are similar to those reported in literature [17,20]. Evidence of indentation and wrinkles 
on powder surface (Fig. 1) might be due to the rapid evaporation and cooling process during 
drying [32] and to the protein nature of the polymeric matrix [20,33]. The same observations 
were made by Khem et al [34]and Shen and Quek [35]. 
Concerning outlet temperature, recorded values (72 ± 1 °C) are acceptable since heating 
time is very short. Studies showed that even thermolabile proteins such as insulin remained 
stable and bioactive at these temperatures [36]. 
 
Nevertheless, outlet temperature was higher with NWP and thus the yield (approx. 87%) 
(Table 1) in link to lower viscosity of NWP compared to DWP solutions (2 vs. 47 cP). In fact, 
the nozzle plays the role of a heat exchanger between gas flow and feed solution, thereby 
when viscosity increased, energy supplied to the nozzle should overcome larger viscous 
forces resulting in decreased outlet temperature and yield [37]. Viscosity appeared clearly as 
a key parameter to optimize, if necessary, product stability and yield. 
It is noteworthy to mention that, despite the theory of aggregate formation following 
denaturation [38], in both cases, particle size distributions were similar. 
 
 

 
3.2. Physico-chemical properties of spray-dried DWP particles 

 

3.2.1. FTIR 

FTIR spectra were performed in order to get molecular information about the 
conformational behavior of WP following denaturation and atomization.  
As shown in Fig. 2a, spectra of NWP presented five major absorption peaks in the range of (i) 
1200-1350 cm-1, related to combination of N-H in-plane bending with C-N stretching 
vibrations (amide III); (ii) 1400-1550 cm-1, associated to N-H bending (amide II); (iii) 1600-
1700 cm-1, governed by stretching vibration of C=O and C-N groups (amide I); (iv) 2850-2980 
cm-1, assigned to symmetric and asymmetric C-H stretching vibrations; and (v) 3000-3600 
cm-1, attributed to free and bound O-H and N-H groups [39]. Deconvolution spectra were 
recorded in the amide I region (1600-1700 cm-1) since this region is sensitive and indicative 
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of the protein secondary structure (Fig. 2b) [1,40]. The amide I band of unrefined WP 
contained five individual components; their assignments are well-described in the literature. 
The strongest peak at 1631 cm-1 is characteristic of amide groups involved in the extended β-
sheet structure [41]. Bands at 1647 and 1666 cm-1 are representative of α-helix/unordered 
structures and turns respectively. Component at 1678 cm-1 is attributed to β-sheet while 
that at 1689 cm-1 correspond to intermolecular anti-parallel β-sheet. WP-sp in the chosen 
operating conditions conserved the secondary structure as seen in Fig. 2b [40,42,43].  
However, denaturation induced a dramatic alteration in the amide I band characterized by a 
featureless broadband between 1630 and 1680 cm-1 indicating the loss of native structures 
and more precisely the unfolding of polypeptide segments [44]. Though, the α-
helix/unordered (1647 cm-1) and turns (1666 cm-1) structures were barely conserved. In 
addition, the strongest band assigned at 1632 cm-1 shifted to 1628 cm-1 which corresponds 
to the appearance of intermolecular β-sheets resulting from aggregation instead of 
intramolecular β-sheets [43]. This shift occurred simultaneously with an increase in the 1685 
cm-1 component showing that additional intermolecular antiparallel β-sheets are formed. 
Thus, the main secondary conformation of DWP-sp was antiparallel β-sheets characterized 
by unfolding and aggregation of proteins. This structure was similar to FTIR results obtained 
in our previous study on DWP powder obtained by polymeric solution freeze-drying [12] 
indicating that heat elements during spray-drying had no influence on DWP-sp structure. 
 
 

3.2.2. Free thiol determination 

The number of free thiol was determined in order to evaluate the impact of denaturation 
and spray-drying on the exposition of these functional groups (Fig. 3). As expected, 
denaturation favored exposition of free thiol in both, solution and spray-dried powder 
forms. Unfolding of polymeric chains following denaturation was the main reason for the 
exponential increase in thiol groups [12] whereas rearrangement of functional groups during 
particle formation probably decreased accessible thiol groups following spray-drying. 
Rearrangement could be the reformation of aggregates by thiol-disulfide interchange [45] or 
the sharing of total free thiol groups between the surface and the core of particles.  

 

Despite the mentioned decrease, the amount of accessible free thiol remained very high 
after denaturation compared to the amount of thiol sufficiently effective to exhibit 
functional properties such as mucoadhesion and bioavailability enhancement as described 
for other thiomers [46,47].  

 

3.2.3. Wettability 

Contact angle between a liquid droplet and a flat surface is a direct indicator of the surface 
wettability. Value less than 90° characterize good wettability properties. The two explored 
polymers showed moderate to good wettability (<90°) with two different behaviors. For 
NWP-sp, contact angle was around 50 ± 2°, which is in agreement with published data [48]. 
Denaturation significantly increased contact angle to reach 82 ± 2°.  Though, denaturation 
decreased WP wettability, which could be correlated to the exposure of hydrophobic groups 
following chain unfolding induced by denaturation.  

 

3.2.4. Solubility  
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Whey protein structure are known to be thermosensitive and prone to solubility changes 
following denaturation [49] but no information is available about these properties following 
atomization.  
Unrefined WP were highly soluble with pH dependency, solubility increasing with pH (Table 
2), in agreement with solubility values determined by Pelegrine and Gasparetto [49]. Spray-
drying of NWP did not significantly affect solubility indicating the absence of protein 
degradation through denaturation during atomization in the selected operating conditions 
[50].  
On the contrary, denaturation induced a sharp decrease in DWP-sp solubility irrespective of 
the pH (Table 2). Insolubility of DWP-sp is due to conformational changes of proteins 
resulting from unfolding and exposure of hydrophobic and thiol groups leading to 
hydrophobic and disulfide intermolecular bonds [11,38]. These interactions are responsible 
for intermolecular aggregation as shown in FTIR spectra resulting in a cross-linked insoluble 
network [51]. Insolubility of DWP-sp was a required factor for further applications such as 
controlled release of encapsulated drugs and can represent a promising advantage as a 
carrier to avoid fast release.  
 
3.3. Biopharmaceutical properties of spray-dried DWP powders 

Strategies developed to improve drug bioavailability are mainly based on excipient 

biopharmaceutical properties. These strategies include: (i) prolonging gastro-intestinal 

residence time by choosing mucoadhesive excipient, (ii) protecting API from enzymatic 

degradation by using enzymatic inhibitory and (iii) promoting paracellular transport by using 

absorption enhancers [52]. In addition to these strategies, controlled release is of great 

importance since it allows improving drug efficacy, reducing toxicity, and improving patient 

compliance and convenience [53]. 

3.3.1. Apparent dissolution  

Apparent dissolution profiles of NWP-sp and DWP-sp powders were evaluated in a USP 4 
closed system, at pH 1.2 and at pH 6.8, by monitoring the release of WP (Fig. 4).  

NWP-sp exhibited very fast dissolution with 70% released in 5 min whatever the pH. At pH 
6.8, dissolution was complete but at pH 1.2, dissolution didn’t exceed 75%. Incomplete 
dissolution despite working in sink conditions was probably due to the moderate wettability 
properties [54,55] of NWP-sp and to the hydrodynamic conditions. In flow-through cell 
dissolution, flow is laminar and shear is provided by the pulsatile flow over the particles [56]. 
Gentle laminar flow may cause the deposit of a thin layer of particles on the glass beads, so 
that, in the case of NWP-sp, aggregation may occur and thus reduce the extent of 
dissolution.  

Denaturation modified completely the WP dissolution profile: DWP-sp dissolution was zero 
at pH 1.2. We have to note that it was impossible to work in sink conditions because its 
solubility was far too low (approx. 2 µg.mL-1) regarding experimental conditions. At pH 6.8, 
DWP-sp exhibited a zero-like order dissolution rate.  

 

This low release rate correlates with the solubility study and is promising for drug controlled 
delivery.  

 

3.3.2. Mucoadhesive properties  
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Mucoadhesive behaviors of spray-dried powders were assessed by measuring adhesion of 
particles to isolated rat intestinal fragments after 1 h: mucoadhesivity of NWP-sp was low 
(19.3 ± 2.9%) whereas DWP-sp exhibited high mucoadhesion to the intestine (48.7 ± 4.5 and 
40.9 ± 3.4%, respectively).  

Though, denaturation favored mucoadhesive properties of WP-sp powders. This was due to 
unfolding of polymeric chains following denaturation, which expose functional groups such 
as free thiols and hydrophobic groups. Thiol functional groups are the main key for 
mucoadhesion because they allow establishment of covalent disulfide bonds between 
polymer and cysteines of the mucus [12]. By comparison with mucoadhesivity of hydrogel or 
microparticles made of DWP [12,57], these results effectively proved that the denaturation 
clearly exhibited these properties and the spray-drying technique turned to maintain them.  

 

Mucoadhesivity of DWP-sp, especially compared to NWP-sp, render them to be good 
carriers for drug administration because mucoadhesion prolong residence time and facilitate 
intimate contact with the intestinal mucosa playing though an important role in enhancing 
bioavailability [58]. 
 

3.3.3. Enzymatic inhibitory effect 

The protective property of a polymeric delivery system towards enzymatic degradation is 
primordial in case of oral administration of enzyme-sensitive drug like therapeutic proteins. 

Amongst luminally secreted proteases and membrane bound proteases, trypsin and -
chymotrypsin are the most abundant secreted proteases with the highest enzymatic activity 
and they were though chosen as model proteases to study the inhibition effect of WP [59].  

Both NWP-sp and DWP-sp powders inhibited enzymatic activity (Fig. 5). Nevertheless, the 
efficacy of DWP-sp to inhibit the enzymatic action was significantly superior to NWP-sp (Fig. 
5). Being a protein moiety, WP can be considered as a substrate for proteases and thus can 
play the role of inhibitor as observed with the commonly used Bowman–Birk inhibitor 
extracted from soybean protein [60].  
 

3.3.4. Cytotoxicity studies and paracellular transport enhancement  

Cytotoxicity study was carried on by the blue trypan exclusion test which indicates 
membrane integrity [61]. None of the tested polymers induced cell cytotoxicity: more than 
90% viable cells were counted after 2 h incubation (96.54 ± 2.33%, 93.07 ± 3.65% and 91.52 
± 4.18% for NWP-sp and DWP-sp, respectively). 

So, DWP-sp, by comparison to other calcium chelating agent used as enzymatic inhibitor 
(EDTA, EGTA [59,62]) , doesn’t present any toxic effect and though can be considered more 
advantageous for drug delivery. 

 

The effect of spray-dried powders on the paracellular transport of PEG 4000 was assessed. 
The transport of this model compound is known to be through tight junction opening due to 
its hydrophilic and high molecular weight characters [29].  

At the beginning of experiments, all Caco-2 monolayer cells presented TEER values greater 
than 600 Ω.cm2 indicating the integrity of the tight junctional complex. In comparison to 
untreated cells and to cells treated with NWP-sp, addition of DWP-sp powders to the apical 
side induced a significantly decrease in TEER values and an increase in the Papp of PEG 4000. 
TEER decreased to reach 60% of its initial value after 2 h incubation (Fig. 6). At the tight 



12 
 

junctional complex, TEER values are usually reduced due to water and ion passage through 
the paracellular route [63]. Thus, DWP-sp powders seemed to exert an effect on paracellular 
permeability by opening tight junctions. This hypothesis was confirmed by the two time 
increased Papp of PEG 4000 (Table 3). Similar results were obtained by Déat-Lainé et al. [27], 
evaluating the effect of DWP polymeric solutions and microparticles on paracellular passage 
of insulin on Caco-2 cells.  

Thus, spray-drying preserved well DWP properties to enhance paracellular transport and 
could be thus, an interesting alternative to produce dried DWP particles in a single-step.  

 

 

The ability of Caco-2 monolayers to recover to their original impermeable state after sample 
removal was evaluated by monitoring TEER values for up to 24 h. For all samples, TEER 
values returned to their baseline levels in 24 h. Consequently, as previously demonstrated 
for DWP microparticles [27], DWP-sp powder can be considered as a good excipient to 
temporary modulate paracellular permeability and to promote drug absorption without 
toxic effect. 

 
 

 

4. Conclusion 
 
High yield and low residual humidity unloaded DWP-sp particles, with almost perfect 
spherical forms, were obtained in our study using spray-drying method. DWP-sp powder 
exhibited the characteristics required to increase bioavailability of a drug after oral 
administration. 
Compared with native one, DWP-sp showed an unfolding of polypeptide segments with 
intermolecular β-sheets resulting from aggregation. The free thiol exposure favored by 
denaturation was preserved after drying, and thus the DWP-sp powder was mucoadhesive at 
intestinal pH due to possible establishment of covalent disulfide bridges between mucin and 
polymer. 
The obtained powder of DWP-sp, known to be calcium chelating agent, exhibited a 
protective inhibitory activity effect against proteases; which is a requirement for therapeutic 
peptide/protein oral administration. Moreover, this powder had no cytotoxic effect on Caco-
2 cells and promoted reversible opening of tight junction, which allow increasing drug 
absorption by paracellular route.  
In addition, dissolution of DWP-sp showed interesting slow release properties to push 
forward investigations concerning impact on drug controlled release for oral delivery. 
 
In view of the observed physico-chemical and biopharmaceutical properties, manifested in 
our study, spray drying is a single step technique for preparing DWP based particles to 
operate as excipients for modifying the dissolution rate of drugs and enhancing the 
bioavailability of molecules, such as therapeutic proteins. 
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Fig. 1. SEM images (x3500) for spray-dried WP particle samples: (a) NWP, (b) DWP (10% WP 
content, inlet temperature 160°C, pump rate 5.7 mg.min-1 and Q-flow 50 mmHg).  
 

  

a) 
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Fig. 2. (a) FTIR spectra of unrefined WP and spray-dried NWP or DWP powders and (b) deconvoluted 
spectra of these powders in the amide I region (1600-1700 cm-1). 
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Unrefined WP, 
520.78032, -

0.004435

Unrefined WP, 
524.637952, -

0.000903

Unrefined WP, 
528.495584, 

0.006721

Unrefined WP, 
532.353216, 

0.015075

Unrefined WP, 
536.210848, 

0.024627

Unrefined WP, 
540.06848, 
0.030068

Unrefined WP, 
543.926112, 

0.039273

Unrefined WP, 
547.783744, 

0.04474

Unrefined WP, 
551.641376, 

0.048391

Unrefined WP, 
555.499008, 

0.050413

Unrefined WP, 
559.35664, 
0.051799

Unrefined WP, 
563.214272, 

0.050877

Unrefined WP, 
567.071904, 

0.053067

Unrefined WP, 
570.929536, 

0.054228

Unrefined WP, 
574.787168, 

0.05816

Unrefined WP, 
578.6448, 
0.063788

Unrefined WP, 
582.502432, 

0.07128

Unrefined WP, 
586.360064, 

0.078705

Unrefined WP, 
590.217696, 

0.086232

Unrefined WP, 
594.075328, 

0.092077

Unrefined WP, 
597.93296, 

0.09666

Unrefined WP, 
601.790592, 

0.098447

Unrefined WP, 
605.648224, 

0.097824

Unrefined WP, 
609.505856, 

0.095736

Unrefined WP, 
613.363488, 

0.09481

Unrefined WP, 
617.22112, 
0.095173

Unrefined WP, 
621.078752, 

0.098731

Unrefined WP, 
624.936384, 

0.103992

Unrefined WP, 
628.794016, 

0.108939

Unrefined WP, 
632.651648, 

0.112016

Unrefined WP, 
636.50928, 

0.11448

Unrefined WP, 
640.366912, 

0.11698

Unrefined WP, 
644.224544, 

0.119655

Unrefined WP, 
648.082176, 

0.121567

Unrefined WP, 
651.939808, 

0.123299

Unrefined WP, 
655.79744, 
0.124433

Unrefined WP, 
659.655072, 

0.124972

Unrefined WP, 
663.512704, 

0.125104

Unrefined WP, 
667.370336, 

0.125261

Unrefined WP, 
671.227968, 

0.123973

Unrefined WP, 
675.0856, 
0.122992

Unrefined WP, 
678.943232, 

0.121889

Unrefined WP, 
682.800864, 

0.12072

Unrefined WP, 
686.658496, 

0.119556

Unrefined WP, 
690.516128, 

0.118752

Unrefined WP, 
694.37376, 
0.118094

Unrefined WP, 
698.231392, 

0.116564

Unrefined WP, 
702.089024, 

0.113084

Unrefined WP, 
705.946656, 

0.108563

Unrefined WP, 
709.804288, 

0.104008

Unrefined WP, 
713.66192, 
0.100534

Unrefined WP, 
717.519552, 

0.097605

Unrefined WP, 
721.377184, 

0.095062

Unrefined WP, 
725.234816, 

0.092731

Unrefined WP, 
729.092448, 

0.091185

Unrefined WP, 
732.95008, 
0.090265

Unrefined WP, 
736.807712, 

0.08999

Unrefined WP, 
740.665344, 

0.089375

Unrefined WP, 
744.522976, 

0.087699

Unrefined WP, 
748.380608, 

0.084665

Unrefined WP, 
752.23824, 
0.081523

Unrefined WP, 
756.095872, 

0.078819

Unrefined WP, 
759.953504, 

0.076884

Unrefined WP, 
763.811136, 

0.075108

Unrefined WP, 
767.668768, 

0.073467

Unrefined WP, 
771.5264, 
0.071739

Unrefined WP, 
775.384032, 

0.070381

Unrefined WP, 
779.241664, 

0.069102

Unrefined WP, 
783.099296, 

0.06779

Unrefined WP, 
786.956928, 

0.065972

Unrefined WP, 
790.81456, 
0.064165

Unrefined WP, 
794.672192, 

0.062435

Unrefined WP, 
798.529824, 

0.061187

Unrefined WP, 
802.387456, 

0.059977

Unrefined WP, 
806.245088, 

0.058925

Unrefined WP, 
810.10272, 
0.057562

Unrefined WP, 
813.960352, 

0.056516

Unrefined WP, 
817.817984, 

0.055765

Unrefined WP, 
821.675616, 

0.055429

Unrefined WP, 
825.533248, 

0.055105

Unrefined WP, 
829.39088, 
0.054701

Unrefined WP, 
833.248512, 

0.053704

Unrefined WP, 
837.106144, 

0.052451

Unrefined WP, 
840.963776, 

0.050985

Unrefined WP, 
844.821408, 

0.049855

Unrefined WP, 
848.67904, 
0.048936

Unrefined WP, 
852.536672, 

0.04804

Unrefined WP, 
856.394304, 

0.046847

Unrefined WP, 
860.251936, 

0.04589

Unrefined WP, 
864.109568, 

0.045237

Unrefined WP, 
867.9672, 
0.045291

Unrefined WP, 
871.824832, 

0.045672

Unrefined WP, 
875.682464, 

0.046198

Unrefined WP, 
879.540096, 

0.046366

Unrefined WP, 
883.397728, 

0.04637

Unrefined WP, 
887.25536, 
0.046106

Unrefined WP, 
891.112992, 

0.045958

Unrefined WP, 
894.970624, 

0.045811

Unrefined WP, 
898.828256, 

0.045735

Unrefined WP, 
902.685888, 

0.045545

Unrefined WP, 
906.54352, 
0.045613

Unrefined WP, 
910.401152, 

0.045735

Unrefined WP, 
914.258784, 

0.04632

Unrefined WP, 
918.116416, 

0.047195

Unrefined WP, 
921.974048, 

0.048132

Unrefined WP, 
925.83168, 
0.048596

Unrefined WP, 
929.689312, 

0.04866

Unrefined WP, 
933.546944, 

0.048161

Unrefined WP, 
937.404576, 

0.047227

Unrefined WP, 
941.262208, 

0.045989

Unrefined WP, 
945.11984, 
0.045242

Unrefined WP, 
948.977472, 

0.044924

Unrefined WP, 
952.835104, 

0.045076

Unrefined WP, 
956.692736, 

0.045236

Unrefined WP, 
960.550368, 

0.045477

Unrefined WP, 
964.408, 
0.045573

Unrefined WP, 
968.265632, 

0.045836

Unrefined WP, 
972.123264, 

0.046096

Unrefined WP, 
975.980896, 

0.046491

Unrefined WP, 
979.838528, 

0.046687

Unrefined WP, 
983.69616, 
0.047034

Unrefined WP, 
987.553792, 

0.04727

Unrefined WP, 
991.411424, 

0.047575

Unrefined WP, 
995.269056, 

0.047748

Unrefined WP, 
999.126688, 

0.048071

Unrefined WP, 
1002.98432, 

0.048505

Unrefined WP, 
1006.841952, 

0.049428

Unrefined WP, 
1010.699584, 

0.050402

Unrefined WP, 
1014.557216, 

0.051149

Unrefined WP, 
1018.414848, 

0.051613

Unrefined WP, 
1022.27248, 

0.052281

Unrefined WP, 
1026.130112, 

0.053036

Unrefined WP, 
1029.987744, 

0.054137

Unrefined WP, 
1033.845376, 

0.055068

Unrefined WP, 
1037.703008, 

0.056164

Unrefined WP, 
1041.56064, 

0.057481

Unrefined WP, 
1045.418272, 

0.058984

Unrefined WP, 
1049.275904, 

0.060172

Unrefined WP, 
1053.133536, 

0.061198

Unrefined WP, 
1056.991168, 

0.062026

Unrefined WP, 
1060.8488, 
0.063064

Unrefined WP, 
1064.706432, 

0.064083

Unrefined WP, 
1068.564064, 

0.06542

Unrefined WP, 
1072.421696, 

0.066617

Unrefined WP, 
1076.279328, 

0.067633

Unrefined WP, 
1080.13696, 

0.067948

Unrefined WP, 
1083.994592, 

0.067774

Unrefined WP, 
1087.852224, 

0.067327

Unrefined WP, 
1091.709856, 

0.067247

Unrefined WP, 
1095.567488, 

0.067539

Unrefined WP, 
1099.42512, 

0.068282

Unrefined WP, 
1103.282752, 

0.06879

Unrefined WP, 
1107.140384, 

0.069009

Unrefined WP, 
1110.998016, 

0.068804

Unrefined WP, 
1114.855648, 

0.068672

Unrefined WP, 
1118.71328, 

0.06867

Unrefined WP, 
1122.570912, 

0.069059

Unrefined WP, 
1126.428544, 

0.06917

Unrefined WP, 
1130.286176, 

0.068814

Unrefined WP, 
1134.143808, 

0.06826

Unrefined WP, 
1138.00144, 

0.068636

Unrefined WP, 
1141.859072, 

0.07014

Unrefined WP, 
1145.716704, 

0.072651

Unrefined WP, 
1149.574336, 

0.075326

Unrefined WP, 
1153.431968, 

0.077687

Unrefined WP, 
1157.2896, 
0.078971

Unrefined WP, 
1161.147232, 

0.079244

Unrefined WP, 
1165.004864, 

0.07895

Unrefined WP, 
1168.862496, 

0.078735

Unrefined WP, 
1172.720128, 

0.07792

Unrefined WP, 
1176.57776, 

0.076564

Unrefined WP, 
1180.435392, 

0.075522

Unrefined WP, 
1184.293024, 

0.075419

Unrefined WP, 
1188.150656, 

0.075806

Unrefined WP, 
1192.008288, 

0.076753

Unrefined WP, 
1195.86592, 

0.078321

Unrefined WP, 
1199.723552, 

0.081005

Unrefined WP, 
1203.581184, 

0.084561

Unrefined WP, 
1207.438816, 

0.08871

Unrefined WP, 
1211.296448, 

0.09263

Unrefined WP, 
1215.15408, 

0.096271

Unrefined WP, 
1219.011712, 

0.099501

Unrefined WP, 
1222.869344, 

0.102289

Unrefined WP, 
1226.726976, 

0.104346

Unrefined WP, 
1230.584608, 

0.105778

Unrefined WP, 
1234.44224, 

0.106355

Unrefined WP, 
1238.299872, 

0.106159

Unrefined WP, 
1242.157504, 

0.105173

Unrefined WP, 
1246.015136, 

0.103805

Unrefined WP, 
1249.872768, 

0.102094

Unrefined WP, 
1253.7304, 
0.100417

Unrefined WP, 
1257.588032, 

0.098847

Unrefined WP, 
1261.445664, 

0.097458

Unrefined WP, 
1265.303296, 

0.095956

Unrefined WP, 
1269.160928, 

0.094751

Unrefined WP, 
1273.01856, 

0.093884

Unrefined WP, 
1276.876192, 

0.093659

Unrefined WP, 
1280.733824, 

0.093663

Unrefined WP, 
1284.591456, 

0.093666

Unrefined WP, 
1288.449088, 

0.093357

Unrefined WP, 
1292.30672, 

0.093135

Unrefined WP, 
1296.164352, 

0.093441

Unrefined WP, 
1300.021984, 

0.094438

Unrefined WP, 
1303.879616, 

0.09544

Unrefined WP, 
1307.737248, 

0.096047

Unrefined WP, 
1311.59488, 

0.0958

Unrefined WP, 
1315.452512, 

0.094738

Unrefined WP, 
1319.310144, 

0.092768

Unrefined WP, 
1323.167776, 

0.090872

Unrefined WP, 
1327.025408, 

0.089827

Unrefined WP, 
1330.88304, 

0.08999

Unrefined WP, 
1334.740672, 

0.091226

Unrefined WP, 
1338.598304, 

0.092855

Unrefined WP, 
1342.455936, 

0.093058

Unrefined WP, 
1346.313568, 

0.092977

Unrefined WP, 
1350.1712, 
0.093357

Unrefined WP, 
1354.028832, 

0.094395

Unrefined WP, 
1357.886464, 

0.096214

Unrefined WP, 
1361.744096, 

0.099669

Unrefined WP, 
1365.601728, 

0.104147

Unrefined WP, 
1369.45936, 

0.108332

Unrefined WP, 
1373.316992, 

0.112488

Unrefined WP, 
1377.174624, 

0.117783

Unrefined WP, 
1381.032256, 

0.123782

Unrefined WP, 
1384.889888, 

0.1297

Unrefined WP, 
1388.74752, 

0.132453

Unrefined WP, 
1392.605152, 

0.132176

Unrefined WP, 
1396.462784, 

0.129203

Unrefined WP, 
1400.320416, 

0.12386

Unrefined WP, 
1404.178048, 

0.11752

Unrefined WP, 
1408.03568, 

0.111133

Unrefined WP, 
1411.893312, 

0.106434

Unrefined WP, 
1415.750944, 

0.104359

Unrefined WP, 
1419.608576, 

0.102665

Unrefined WP, 
1423.466208, 

0.102238

Unrefined WP, 
1427.32384, 

0.103851

Unrefined WP, 
1431.181472, 

0.107896

Unrefined WP, 
1435.039104, 

0.112664

Unrefined WP, 
1438.896736, 

0.116316

Unrefined WP, 
1442.754368, 

0.118086

Unrefined WP, 
1446.612, 
0.119714

Unrefined WP, 
1450.469632, 

0.120395

Unrefined WP, 
1454.327264, 

0.121126

Unrefined WP, 
1458.184896, 

0.118049

Unrefined WP, 
1462.042528, 

0.115367

Unrefined WP, 
1465.90016, 

0.114336

Unrefined WP, 
1469.757792, 

0.114629

Unrefined WP, 
1473.615424, 

0.114039

Unrefined WP, 
1477.473056, 

0.115645

Unrefined WP, 
1481.330688, 

0.122069

Unrefined WP, 
1485.18832, 

0.133429

Unrefined WP, 
1489.045952, 

0.149972

Unrefined WP, 
1492.903584, 

0.165734

Unrefined WP, 
1496.761216, 

0.180055

Unrefined WP, 
1500.618848, 

0.192629

Unrefined WP, 
1504.47648, 

0.203114

Unrefined WP, 
1508.334112, 

0.213049

Unrefined WP, 
1512.191744, 

0.218137

Unrefined WP, 
1516.049376, 

0.219378

Unrefined WP, 
1519.907008, 

0.217946

Unrefined WP, 
1523.76464, 

0.212965

Unrefined WP, 
1527.622272, 

0.209994

Unrefined WP, 
1531.479904, 

0.206409

Unrefined WP, 
1535.337536, 

0.203146

Unrefined WP, 
1539.195168, 

0.197353

Unrefined WP, 
1543.0528, 
0.185356

Unrefined WP, 
1546.910432, 

0.175685

Unrefined WP, 
1550.768064, 

0.168062

Unrefined WP, 
1554.625696, 

0.160921

Unrefined WP, 
1558.483328, 

0.149784

Unrefined WP, 
1562.34096, 

0.138437

Unrefined WP, 
1566.198592, 

0.133474

Unrefined WP, 
1570.056224, 

0.12748

Unrefined WP, 
1573.913856, 

0.1228

Unrefined WP, 
1577.771488, 

0.11823

Unrefined WP, 
1581.62912, 

0.115123

Unrefined WP, 
1585.486752, 

0.113731

Unrefined WP, 
1589.344384, 

0.113233

Unrefined WP, 
1593.202016, 

0.114392

Unrefined WP, 
1597.059648, 

0.116928

Unrefined WP, 
1600.91728, 

0.121971

Unrefined WP, 
1604.774912, 

0.12985

Unrefined WP, 
1608.632544, 

0.141467

Unrefined WP, 
1612.490176, 

0.155239

Unrefined WP, 
1616.347808, 

0.17325

Unrefined WP, 
1620.20544, 

0.193551

Unrefined WP, 
1624.063072, 

0.213425

Unrefined WP, 
1627.920704, 

0.22932

Unrefined WP, 
1631.778336, 

0.234364

Unrefined WP, 
1635.635968, 

0.228816

Unrefined WP, 
1639.4936, 
0.216937

Unrefined WP, 
1643.351232, 

0.210317

Unrefined WP, 
1647.208864, 

0.19982

Unrefined WP, 
1651.066496, 

0.189758

Unrefined WP, 
1654.924128, 

0.173878

Unrefined WP, 
1658.78176, 

0.164736

Unrefined WP, 
1662.639392, 

0.154297

Unrefined WP, 
1666.497024, 

0.14398

Unrefined WP, 
1670.354656, 

0.132044

Unrefined WP, 
1674.212288, 

0.11986

Unrefined WP, 
1678.06992, 

0.10964

Unrefined WP, 
1681.927552, 

0.10164

Unrefined WP, 
1685.785184, 

0.086872

Unrefined WP, 
1689.642816, 

0.076387

Unrefined WP, 
1693.500448, 

0.066627

Unrefined WP, 
1697.35808, 

0.054783

Unrefined WP, 
1701.215712, 

0.039303

Unrefined WP, 
1705.073344, 

0.030804

Unrefined WP, 
1708.930976, 

0.023994

Unrefined WP, 
1712.788608, 

0.02148

Unrefined WP, 
1716.64624, 

0.018286

Unrefined WP, 
1720.503872, 

0.01589

Unrefined WP, 
1724.361504, 

0.013925

Unrefined WP, 
1728.219136, 

0.013968

Unrefined WP, 
1732.076768, 

0.013418

Unrefined WP, 
1735.9344, 
0.012981

Unrefined WP, 
1739.792032, 

0.011675

Unrefined WP, 
1743.649664, 

0.011781

Unrefined WP, 
1747.507296, 

0.011141

Unrefined WP, 
1751.364928, 

0.01057

Unrefined WP, 
1755.22256, 

0.009268

Unrefined WP, 
1759.080192, 

0.009343

Unrefined WP, 
1762.937824, 

0.008669

Unrefined WP, 
1766.795456, 

0.008984

Unrefined WP, 
1770.653088, 

0.008938

Unrefined WP, 
1774.51072, 

0.008963

Unrefined WP, 
1778.368352, 

0.008304

Unrefined WP, 
1782.225984, 

0.00846

Unrefined WP, 
1786.083616, 

0.008045

Unrefined WP, 
1789.941248, 

0.008719

Unrefined WP, 
1793.79888, 

0.008605

Unrefined WP, 
1797.656512, 

0.008731

Unrefined WP, 
1801.514144, 

0.008308

Unrefined WP, 
1805.371776, 

0.008437

Unrefined WP, 
1809.229408, 

0.008306

Unrefined WP, 
1813.08704, 

0.008404

Unrefined WP, 
1816.944672, 

0.007983

Unrefined WP, 
1820.802304, 

0.008469

Unrefined WP, 
1824.659936, 

0.008572

Unrefined WP, 
1828.517568, 

0.008971

Unrefined WP, 
1832.3752, 
0.008411

Unrefined WP, 
1836.232832, 

0.00851

Unrefined WP, 
1840.090464, 

0.008452

Unrefined WP, 
1843.948096, 

0.009117

Unrefined WP, 
1847.805728, 

0.008601

Unrefined WP, 
1851.66336, 

0.008443

Unrefined WP, 
1855.520992, 

0.008154

Unrefined WP, 
1859.378624, 

0.008587

Unrefined WP, 
1863.236256, 

0.008653

Unrefined WP, 
1867.093888, 

0.009428

Unrefined WP, 
1870.95152, 

0.008992

Unrefined WP, 
1874.809152, 

0.008976

Unrefined WP, 
1878.666784, 

0.008735

Unrefined WP, 
1882.524416, 

0.009138

Unrefined WP, 
1886.382048, 

0.009149

Unrefined WP, 
1890.23968, 

0.009529

Unrefined WP, 
1894.097312, 

0.009256

Unrefined WP, 
1897.954944, 

0.009399

Unrefined WP, 
1901.812576, 

0.008981

Unrefined WP, 
1905.670208, 

0.009349

Unrefined WP, 
1909.52784, 

0.0092

Unrefined WP, 
1913.385472, 

0.009496

Unrefined WP, 
1917.243104, 

0.009281

Unrefined WP, 
1921.100736, 

0.009674

Unrefined WP, 
1924.958368, 

0.009262

Unrefined WP, 
1928.816, 
0.009375

Unrefined WP, 
1932.673632, 

0.009042

Unrefined WP, 
1936.531264, 

0.009451

Unrefined WP, 
1940.388896, 

0.009379

Unrefined WP, 
1944.246528, 

0.009861

Unrefined WP, 
1948.10416, 

0.009303

Unrefined WP, 
1951.961792, 

0.009486

Unrefined WP, 
1955.819424, 

0.009019

Unrefined WP, 
1959.677056, 

0.009264

Unrefined WP, 
1963.534688, 

0.008972

Unrefined WP, 
1967.39232, 

0.009436

Unrefined WP, 
1971.249952, 

0.008825

Unrefined WP, 
1975.107584, 

0.00934

Unrefined WP, 
1978.965216, 

0.009483

Unrefined WP, 
1982.822848, 

0.010136

Unrefined WP, 
1986.68048, 

0.009772

Unrefined WP, 
1990.538112, 

0.0103

Unrefined WP, 
1994.395744, 

0.00966

Unrefined WP, 
1998.253376, 

0.00969

Unrefined WP, 
2002.111008, 

0.009242

Unrefined WP, 
2005.96864, 

0.009654

Unrefined WP, 
2009.826272, 

0.009579

Unrefined WP, 
2013.683904, 

0.010263

Unrefined WP, 
2017.541536, 

0.009769

Unrefined WP, 
2021.399168, 

0.009915

Unrefined WP, 
2025.2568, 

0.00956

Unrefined WP, 
2029.114432, 

0.010274

Unrefined WP, 
2032.972064, 

0.010139

Unrefined WP, 
2036.829696, 

0.010908

Unrefined WP, 
2040.687328, 

0.010916

Unrefined WP, 
2044.54496, 

0.011449

Unrefined WP, 
2048.402592, 

0.011329

Unrefined WP, 
2052.260224, 

0.01163

Unrefined WP, 
2056.117856, 

0.011273

Unrefined WP, 
2059.975488, 

0.011787

Unrefined WP, 
2063.83312, 

0.011869

Unrefined WP, 
2067.690752, 

0.012216

Unrefined WP, 
2071.548384, 

0.012076

Unrefined WP, 
2075.406016, 

0.012416

Unrefined WP, 
2079.263648, 

0.012278

Unrefined WP, 
2083.12128, 

0.012574

Unrefined WP, 
2086.978912, 

0.012492

Unrefined WP, 
2090.836544, 

0.012632

Unrefined WP, 
2094.694176, 

0.012388

Unrefined WP, 
2098.551808, 

0.012737

Unrefined WP, 
2102.40944, 

0.012629

Unrefined WP, 
2106.267072, 

0.012949

Unrefined WP, 
2110.124704, 

0.012934

Unrefined WP, 
2113.982336, 

0.012966

Unrefined WP, 
2117.839968, 

0.012617

Unrefined WP, 
2121.6976, 

0.01269

Unrefined WP, 
2125.555232, 

0.012221

Unrefined WP, 
2129.412864, 

0.012035

Unrefined WP, 
2133.270496, 

0.011544

Unrefined WP, 
2137.128128, 

0.011722

Unrefined WP, 
2140.98576, 

0.011385

Unrefined WP, 
2144.843392, 

0.011445

Unrefined WP, 
2148.701024, 

0.010846

Unrefined WP, 
2152.558656, 

0.010636

Unrefined WP, 
2156.416288, 

0.010049

Unrefined WP, 
2160.27392, 

0.010991

Unrefined WP, 
2164.131552, 

0.011319

Unrefined WP, 
2167.989184, 

0.011898

Unrefined WP, 
2171.846816, 

0.011545

Unrefined WP, 
2175.704448, 

0.011835

Unrefined WP, 
2179.56208, 

0.011676

Unrefined WP, 
2183.419712, 

0.012164

Unrefined WP, 
2187.277344, 

0.01221

Unrefined WP, 
2191.134976, 

0.012488

Unrefined WP, 
2194.992608, 

0.012182

Unrefined WP, 
2198.85024, 

0.012402

Unrefined WP, 
2202.707872, 

0.012188

Unrefined WP, 
2206.565504, 

0.012444

Unrefined WP, 
2210.423136, 

0.012431

Unrefined WP, 
2214.280768, 

0.012701

Unrefined WP, 
2218.1384, 
0.012486

Unrefined WP, 
2221.996032, 

0.012855

Unrefined WP, 
2225.853664, 

0.012738

Unrefined WP, 
2229.711296, 

0.013015

Unrefined WP, 
2233.568928, 

0.012983

Unrefined WP, 
2237.42656, 

0.013367

Unrefined WP, 
2241.284192, 

0.013322

Unrefined WP, 
2245.141824, 

0.013519

Unrefined WP, 
2248.999456, 

0.013451

Unrefined WP, 
2252.857088, 

0.013617

Unrefined WP, 
2256.71472, 

0.013611

Unrefined WP, 
2260.572352, 

0.013959

Unrefined WP, 
2264.429984, 

0.013889

Unrefined WP, 
2268.287616, 

0.01412

Unrefined WP, 
2272.145248, 

0.0142

Unrefined WP, 
2276.00288, 

0.014451

Unrefined WP, 
2279.860512, 

0.01445

Unrefined WP, 
2283.718144, 

0.0147

Unrefined WP, 
2287.575776, 

0.014718

Unrefined WP, 
2291.433408, 

0.014958

Unrefined WP, 
2295.29104, 

0.015078

Unrefined WP, 
2299.148672, 

0.015458

Unrefined WP, 
2303.006304, 

0.01579

Unrefined WP, 
2306.863936, 

0.016368

Unrefined WP, 
2310.721568, 

0.016756

Unrefined WP, 
2314.5792, 
0.017345

Unrefined WP, 
2318.436832, 

0.018055

Unrefined WP, 
2322.294464, 

0.018844

Unrefined WP, 
2326.152096, 

0.018672

Unrefined WP, 
2330.009728, 

0.018687

Unrefined WP, 
2333.86736, 

0.018583

Unrefined WP, 
2337.724992, 

0.018867

Unrefined WP, 
2341.582624, 

0.019012

Unrefined WP, 
2345.440256, 

0.018873

Unrefined WP, 
2349.297888, 

0.018675

Unrefined WP, 
2353.15552, 

0.019421

Unrefined WP, 
2357.013152, 

0.020107

Unrefined WP, 
2360.870784, 

0.020523

Unrefined WP, 
2364.728416, 

0.019812

Unrefined WP, 
2368.586048, 

0.019233

Unrefined WP, 
2372.44368, 

0.018341

Unrefined WP, 
2376.301312, 

0.017752

Unrefined WP, 
2380.158944, 

0.016875

Unrefined WP, 
2384.016576, 

0.01629

Unrefined WP, 
2387.874208, 

0.01585

Unrefined WP, 
2391.73184, 

0.015874

Unrefined WP, 
2395.589472, 

0.01595

Unrefined WP, 
2399.447104, 

0.01615

Unrefined WP, 
2403.304736, 

0.016219

Unrefined WP, 
2407.162368, 

0.016425

Unrefined WP, 
2411.02, 
0.016414

Unrefined WP, 
2414.877632, 

0.016536

Unrefined WP, 
2418.735264, 

0.016611

Unrefined WP, 
2422.592896, 

0.016863

Unrefined WP, 
2426.450528, 

0.01685

Unrefined WP, 
2430.30816, 

0.01698

Unrefined WP, 
2434.165792, 

0.017085

Unrefined WP, 
2438.023424, 

0.01732

Unrefined WP, 
2441.881056, 

0.017301

Unrefined WP, 
2445.738688, 

0.017459

Unrefined WP, 
2449.59632, 

0.017534

Unrefined WP, 
2453.453952, 

0.017759

Unrefined WP, 
2457.311584, 

0.017834

Unrefined WP, 
2461.169216, 

0.018043

Unrefined WP, 
2465.026848, 

0.018093

Unrefined WP, 
2468.88448, 

0.018265

Unrefined WP, 
2472.742112, 

0.018343

Unrefined WP, 
2476.599744, 

0.018588

Unrefined WP, 
2480.457376, 

0.018678

Unrefined WP, 
2484.315008, 

0.018873

Unrefined WP, 
2488.17264, 

0.018948

Unrefined WP, 
2492.030272, 

0.019227

Unrefined WP, 
2495.887904, 

0.019349

Unrefined WP, 
2499.745536, 

0.019475

Unrefined WP, 
2503.603168, 

0.019366

Unrefined WP, 
2507.4608, 
0.019541

Unrefined WP, 
2511.318432, 

0.019705

Unrefined WP, 
2515.176064, 

0.019891

Unrefined WP, 
2519.033696, 

0.019918

Unrefined WP, 
2522.891328, 

0.020031

Unrefined WP, 
2526.74896, 

0.020128

Unrefined WP, 
2530.606592, 

0.020281

Unrefined WP, 
2534.464224, 

0.020326

Unrefined WP, 
2538.321856, 

0.020576

Unrefined WP, 
2542.179488, 

0.020633

Unrefined WP, 
2546.03712, 

0.020771

Unrefined WP, 
2549.894752, 

0.020769

Unrefined WP, 
2553.752384, 

0.02092

Unrefined WP, 
2557.610016, 

0.020991

Unrefined WP, 
2561.467648, 

0.021133

Unrefined WP, 
2565.32528, 

0.021184

Unrefined WP, 
2569.182912, 

0.021345

Unrefined WP, 
2573.040544, 

0.02134

Unrefined WP, 
2576.898176, 

0.021512

Unrefined WP, 
2580.755808, 

0.021615

Unrefined WP, 
2584.61344, 

0.021698

Unrefined WP, 
2588.471072, 

0.0217

Unrefined WP, 
2592.328704, 

0.021874

Unrefined WP, 
2596.186336, 

0.021963

Unrefined WP, 
2600.043968, 

0.022159

Unrefined WP, 
2603.9016, 
0.022227

Unrefined WP, 
2607.759232, 

0.022425

Unrefined WP, 
2611.616864, 

0.022493

Unrefined WP, 
2615.474496, 

0.022698

Unrefined WP, 
2619.332128, 

0.022765

Unrefined WP, 
2623.18976, 

0.022905

Unrefined WP, 
2627.047392, 

0.022951

Unrefined WP, 
2630.905024, 

0.023104

Unrefined WP, 
2634.762656, 

0.023161

Unrefined WP, 
2638.620288, 

0.023248

Unrefined WP, 
2642.47792, 

0.023249

Unrefined WP, 
2646.335552, 

0.023322

Unrefined WP, 
2650.193184, 

0.0233

Unrefined WP, 
2654.050816, 

0.023342

Unrefined WP, 
2657.908448, 

0.023338

Unrefined WP, 
2661.76608, 

0.023417

Unrefined WP, 
2665.623712, 

0.023406

Unrefined WP, 
2669.481344, 

0.023507

Unrefined WP, 
2673.338976, 

0.023593

Unrefined WP, 
2677.196608, 

0.02379

Unrefined WP, 
2681.05424, 

0.02391

Unrefined WP, 
2684.911872, 

0.024044

Unrefined WP, 
2688.769504, 

0.02409

Unrefined WP, 
2692.627136, 

0.024244

Unrefined WP, 
2696.484768, 

0.024384

Unrefined WP, 
2700.3424, 
0.024639

Unrefined WP, 
2704.200032, 

0.024814

Unrefined WP, 
2708.057664, 

0.024995

Unrefined WP, 
2711.915296, 

0.025158

Unrefined WP, 
2715.772928, 

0.0255

Unrefined WP, 
2719.63056, 

0.025774

Unrefined WP, 
2723.488192, 

0.026073

Unrefined WP, 
2727.345824, 

0.026263

Unrefined WP, 
2731.203456, 

0.026532

Unrefined WP, 
2735.061088, 

0.026775

Unrefined WP, 
2738.91872, 

0.027096

Unrefined WP, 
2742.776352, 

0.027292

Unrefined WP, 
2746.633984, 

0.027537

Unrefined WP, 
2750.491616, 

0.027793

Unrefined WP, 
2754.349248, 

0.028106

Unrefined WP, 
2758.20688, 

0.028312

Unrefined WP, 
2762.064512, 

0.028589

Unrefined WP, 
2765.922144, 

0.028821

Unrefined WP, 
2769.779776, 

0.029136

Unrefined WP, 
2773.637408, 

0.029382

Unrefined WP, 
2777.49504, 

0.029642

Unrefined WP, 
2781.352672, 

0.029878

Unrefined WP, 
2785.210304, 

0.030231

Unrefined WP, 
2789.067936, 

0.030528

Unrefined WP, 
2792.925568, 

0.030876

Unrefined WP, 
2796.7832, 
0.031135

Unrefined WP, 
2800.640832, 

0.03142

Unrefined WP, 
2804.498464, 

0.031649

Unrefined WP, 
2808.356096, 

0.032002

Unrefined WP, 
2812.213728, 

0.032295

Unrefined WP, 
2816.07136, 

0.032618

Unrefined WP, 
2819.928992, 

0.032893

Unrefined WP, 
2823.786624, 

0.033259

Unrefined WP, 
2827.644256, 

0.033654

Unrefined WP, 
2831.501888, 

0.034182

Unrefined WP, 
2835.35952, 

0.03463

Unrefined WP, 
2839.217152, 

0.035236

Unrefined WP, 
2843.074784, 

0.035998

Unrefined WP, 
2846.932416, 

0.037077

Unrefined WP, 
2850.790048, 

0.038141

Unrefined WP, 
2854.64768, 

0.039411

Unrefined WP, 
2858.505312, 

0.040785

Unrefined WP, 
2862.362944, 

0.042527

Unrefined WP, 
2866.220576, 

0.044455

Unrefined WP, 
2870.078208, 

0.046061

Unrefined WP, 
2873.93584, 

0.046452

Unrefined WP, 
2877.793472, 

0.045793

Unrefined WP, 
2881.651104, 

0.044754

Unrefined WP, 
2885.508736, 

0.044129

Unrefined WP, 
2889.366368, 

0.044088

Unrefined WP, 
2893.224, 
0.044723

Unrefined WP, 
2897.081632, 

0.045656

Unrefined WP, 
2900.939264, 

0.046839

Unrefined WP, 
2904.796896, 

0.048155

Unrefined WP, 
2908.654528, 

0.049716

Unrefined WP, 
2912.51216, 

0.051267

Unrefined WP, 
2916.369792, 

0.052802

Unrefined WP, 
2920.227424, 

0.054144

Unrefined WP, 
2924.085056, 

0.055525

Unrefined WP, 
2927.942688, 

0.056637

Unrefined WP, 
2931.80032, 

0.057222

Unrefined WP, 
2935.657952, 

0.056969

Unrefined WP, 
2939.515584, 

0.056318

Unrefined WP, 
2943.373216, 

0.055865

Unrefined WP, 
2947.230848, 

0.056238

Unrefined WP, 
2951.08848, 

0.057346

Unrefined WP, 
2954.946112, 

0.058761

Unrefined WP, 
2958.803744, 

0.059353

Unrefined WP, 
2962.661376, 

0.058788

Unrefined WP, 
2966.519008, 

0.056995

Unrefined WP, 
2970.37664, 

0.054536

Unrefined WP, 
2974.234272, 

0.051787

Unrefined WP, 
2978.091904, 

0.049196

Unrefined WP, 
2981.949536, 

0.046708

Unrefined WP, 
2985.807168, 

0.044564

Unrefined WP, 
2989.6648, 

0.04298

Unrefined WP, 
2993.522432, 

0.041995

Unrefined WP, 
2997.380064, 

0.04118

Unrefined WP, 
3001.237696, 

0.040834

Unrefined WP, 
3005.095328, 

0.040891

Unrefined WP, 
3008.95296, 

0.041281

Unrefined WP, 
3012.810592, 

0.041751

Unrefined WP, 
3016.668224, 

0.042112

Unrefined WP, 
3020.525856, 

0.04255

Unrefined WP, 
3024.383488, 

0.043288

Unrefined WP, 
3028.24112, 

0.044014

Unrefined WP, 
3032.098752, 

0.044731

Unrefined WP, 
3035.956384, 

0.045163

Unrefined WP, 
3039.814016, 

0.045733

Unrefined WP, 
3043.671648, 

0.046392

Unrefined WP, 
3047.52928, 

0.047047

Unrefined WP, 
3051.386912, 

0.047498

Unrefined WP, 
3055.244544, 

0.047956

Unrefined WP, 
3059.102176, 

0.048246

Unrefined WP, 
3062.959808, 

0.048566

Unrefined WP, 
3066.81744, 

0.048587

Unrefined WP, 
3070.675072, 

0.048498

Unrefined WP, 
3074.532704, 

0.048349

Unrefined WP, 
3078.390336, 

0.048187

Unrefined WP, 
3082.247968, 

0.04782

Unrefined WP, 
3086.1056, 
0.047451

Unrefined WP, 
3089.963232, 

0.047001

Unrefined WP, 
3093.820864, 

0.046555

Unrefined WP, 
3097.678496, 

0.046124

Unrefined WP, 
3101.536128, 

0.045946

Unrefined WP, 
3105.39376, 

0.045736

Unrefined WP, 
3109.251392, 

0.045599

Unrefined WP, 
3113.109024, 

0.045569

Unrefined WP, 
3116.966656, 

0.045718

Unrefined WP, 
3120.824288, 

0.045804

Unrefined WP, 
3124.68192, 

0.045946

Unrefined WP, 
3128.539552, 

0.046132

Unrefined WP, 
3132.397184, 

0.046467

Unrefined WP, 
3136.254816, 

0.046861

Unrefined WP, 
3140.112448, 

0.047433

Unrefined WP, 
3143.97008, 

0.047915

Unrefined WP, 
3147.827712, 

0.048502

Unrefined WP, 
3151.685344, 

0.049097

Unrefined WP, 
3155.542976, 

0.049764

Unrefined WP, 
3159.400608, 

0.050382

Unrefined WP, 
3163.25824, 

0.051262

Unrefined WP, 
3167.115872, 

0.052082

Unrefined WP, 
3170.973504, 

0.052958

Unrefined WP, 
3174.831136, 

0.053834

Unrefined WP, 
3178.688768, 

0.054881

Unrefined WP, 
3182.5464, 
0.055916

Unrefined WP, 
3186.404032, 

0.056924

Unrefined WP, 
3190.261664, 

0.057691

Unrefined WP, 
3194.119296, 

0.058553

Unrefined WP, 
3197.976928, 

0.05937

Unrefined WP, 
3201.83456, 

0.060239

Unrefined WP, 
3205.692192, 

0.061011

Unrefined WP, 
3209.549824, 

0.061795

Unrefined WP, 
3213.407456, 

0.062428

Unrefined WP, 
3217.265088, 

0.063159

Unrefined WP, 
3221.12272, 

0.063925

Unrefined WP, 
3224.980352, 

0.064786

Unrefined WP, 
3228.837984, 

0.06561

Unrefined WP, 
3232.695616, 

0.066639

Unrefined WP, 
3236.553248, 

0.067636

Unrefined WP, 
3240.41088, 

0.06882

Unrefined WP, 
3244.268512, 

0.070094

Unrefined WP, 
3248.126144, 

0.071335

Unrefined WP, 
3251.983776, 

0.072586

Unrefined WP, 
3255.841408, 

0.074048

Unrefined WP, 
3259.69904, 

0.075412

Unrefined WP, 
3263.556672, 

0.076799

Unrefined WP, 
3267.414304, 

0.077848

Unrefined WP, 
3271.271936, 

0.07857

Unrefined WP, 
3275.129568, 

0.078871

Unrefined WP, 
3278.9872, 
0.078954

Unrefined WP, 
3282.844832, 

0.078766

Unrefined WP, 
3286.702464, 

0.078219

Unrefined WP, 
3290.560096, 

0.077301

Unrefined WP, 
3294.417728, 

0.076202

Unrefined WP, 
3298.27536, 

0.074798

Unrefined WP, 
3302.132992, 

0.07335

Unrefined WP, 
3305.990624, 

0.071737

Unrefined WP, 
3309.848256, 

0.070048

Unrefined WP, 
3313.705888, 

0.068189

Unrefined WP, 
3317.56352, 

0.066471

Unrefined WP, 
3321.421152, 

0.064777

Unrefined WP, 
3325.278784, 

0.063112

Unrefined WP, 
3329.136416, 

0.061356

Unrefined WP, 
3332.994048, 

0.059912

Unrefined WP, 
3336.85168, 

0.058435

Unrefined WP, 
3340.709312, 

0.057003

Unrefined WP, 
3344.566944, 

0.055632

Unrefined WP, 
3348.424576, 

0.054353

Unrefined WP, 
3352.282208, 

0.053007

Unrefined WP, 
3356.13984, 

0.05189

Unrefined WP, 
3359.997472, 

0.050772

Unrefined WP, 
3363.855104, 

0.049619

Unrefined WP, 
3367.712736, 

0.048318

Unrefined WP, 
3371.570368, 

0.047166

Unrefined WP, 
3375.428, 
0.046135

Unrefined WP, 
3379.285632, 

0.045314

Unrefined WP, 
3383.143264, 

0.044348

Unrefined WP, 
3387.000896, 

0.043354

Unrefined WP, 
3390.858528, 

0.042497

Unrefined WP, 
3394.71616, 

0.041805

Unrefined WP, 
3398.573792, 

0.04098

Unrefined WP, 
3402.431424, 

0.040273

Unrefined WP, 
3406.289056, 

0.039512

Unrefined WP, 
3410.146688, 

0.038808

Unrefined WP, 
3414.00432, 

0.038083

Unrefined WP, 
3417.861952, 

0.037469

Unrefined WP, 
3421.719584, 

0.036689

Unrefined WP, 
3425.577216, 

0.03586

Unrefined WP, 
3429.434848, 

0.035042

Unrefined WP, 
3433.29248, 

0.034397

Unrefined WP, 
3437.150112, 

0.033753

Unrefined WP, 
3441.007744, 

0.033265

Unrefined WP, 
3444.865376, 

0.032658

Unrefined WP, 
3448.723008, 

0.032038

Unrefined WP, 
3452.58064, 

0.031323

Unrefined WP, 
3456.438272, 

0.030809

Unrefined WP, 
3460.295904, 

0.030298

Unrefined WP, 
3464.153536, 

0.029893

Unrefined WP, 
3468.011168, 

0.029364

Unrefined WP, 
3471.8688, 
0.028864

Unrefined WP, 
3475.726432, 

0.028473

Unrefined WP, 
3479.584064, 

0.028174

Unrefined WP, 
3483.441696, 

0.027724

Unrefined WP, 
3487.299328, 

0.027218

Unrefined WP, 
3491.15696, 

0.026638

Unrefined WP, 
3495.014592, 

0.026252

Unrefined WP, 
3498.872224, 

0.025865

Unrefined WP, 
3502.729856, 

0.025526

Unrefined WP, 
3506.587488, 

0.024946

Unrefined WP, 
3510.44512, 

0.024301

Unrefined WP, 
3514.302752, 

0.023702

Unrefined WP, 
3518.160384, 

0.023486

Unrefined WP, 
3522.018016, 

0.023241

Unrefined WP, 
3525.875648, 

0.022893

Unrefined WP, 
3529.73328, 

0.022143

Unrefined WP, 
3533.590912, 

0.021437

Unrefined WP, 
3537.448544, 

0.020872

Unrefined WP, 
3541.306176, 

0.020732

Unrefined WP, 
3545.163808, 

0.020538

Unrefined WP, 
3549.02144, 

0.019885

Unrefined WP, 
3552.879072, 

0.019091

Unrefined WP, 
3556.736704, 

0.01857

Unrefined WP, 
3560.594336, 

0.018535

Unrefined WP, 
3564.451968, 

0.018873

Unrefined WP, 
3568.3096, 
0.017931

Unrefined WP, 
3572.167232, 

0.01662

Unrefined WP, 
3576.024864, 

0.016006

Unrefined WP, 
3579.882496, 

0.015785

Unrefined WP, 
3583.740128, 

0.015857

Unrefined WP, 
3587.59776, 

0.015737

Unrefined WP, 
3591.455392, 

0.014948

Unrefined WP, 
3595.313024, 

0.014633

Unrefined WP, 
3599.170656, 

0.014074

Unrefined WP, 
3603.028288, 

0.013637

Unrefined WP, 
3606.88592, 

0.013415

Unrefined WP, 
3610.743552, 

0.013351

Unrefined WP, 
3614.601184, 

0.013134

Unrefined WP, 
3618.458816, 

0.012696

Unrefined WP, 
3622.316448, 

0.012002

Unrefined WP, 
3626.17408, 

0.012023

Unrefined WP, 
3630.031712, 

0.011606

Unrefined WP, 
3633.889344, 

0.010754

Unrefined WP, 
3637.746976, 

0.010132

Unrefined WP, 
3641.604608, 

0.010157

Unrefined WP, 
3645.46224, 

0.010646

Unrefined WP, 
3649.319872, 

0.010678

Unrefined WP, 
3653.177504, 

0.009526

Unrefined WP, 
3657.035136, 

0.008709

Unrefined WP, 
3660.892768, 

0.008213

Unrefined WP, 
3664.7504, 
0.008414

Unrefined WP, 
3668.608032, 

0.008979

Unrefined WP, 
3672.465664, 

0.00927

Unrefined WP, 
3676.323296, 

0.008634

Unrefined WP, 
3680.180928, 

0.007867

Unrefined WP, 
3684.03856, 

0.007642

Unrefined WP, 
3687.896192, 

0.008156

Unrefined WP, 
3691.753824, 

0.008091

Unrefined WP, 
3695.611456, 

0.007631

Unrefined WP, 
3699.469088, 

0.007509

Unrefined WP, 
3703.32672, 

0.007611

Unrefined WP, 
3707.184352, 

0.007856

Unrefined WP, 
3711.041984, 

0.008109

Unrefined WP, 
3714.899616, 

0.007795

Unrefined WP, 
3718.757248, 

0.007957

Unrefined WP, 
3722.61488, 

0.008426

Unrefined WP, 
3726.472512, 

0.008542

Unrefined WP, 
3730.330144, 

0.00858

Unrefined WP, 
3734.187776, 

0.009149

Unrefined WP, 
3738.045408, 

0.008964

Unrefined WP, 
3741.90304, 

0.008664

Unrefined WP, 
3745.760672, 

0.008717

Unrefined WP, 
3749.618304, 

0.008954

Unrefined WP, 
3753.475936, 

0.008446

Unrefined WP, 
3757.333568, 

0.007988

Unrefined WP, 
3761.1912, 
0.007546

Unrefined WP, 
3765.048832, 

0.00751

Unrefined WP, 
3768.906464, 

0.007436

Unrefined WP, 
3772.764096, 

0.007268

Unrefined WP, 
3776.621728, 

0.007278

Unrefined WP, 
3780.47936, 

0.007392

Unrefined WP, 
3784.336992, 

0.007283

Unrefined WP, 
3788.194624, 

0.007123

Unrefined WP, 
3792.052256, 

0.007146

Unrefined WP, 
3795.909888, 

0.007784

Unrefined WP, 
3799.76752, 

0.008245

Unrefined WP, 
3803.625152, 

0.008061

Unrefined WP, 
3807.482784, 

0.007559

Unrefined WP, 
3811.340416, 

0.007464

Unrefined WP, 
3815.198048, 

0.007906

Unrefined WP, 
3819.05568, 

0.008513

Unrefined WP, 
3822.913312, 

0.008164

Unrefined WP, 
3826.770944, 

0.007841

Unrefined WP, 
3830.628576, 

0.007868

Unrefined WP, 
3834.486208, 

0.00833

Unrefined WP, 
3838.34384, 

0.008609

Unrefined WP, 
3842.201472, 

0.008219

Unrefined WP, 
3846.059104, 

0.007889

Unrefined WP, 
3849.916736, 

0.008366

Unrefined WP, 
3853.774368, 

0.008517

Unrefined WP, 
3857.632, 
0.008166

Unrefined WP, 
3861.489632, 

0.008104

Unrefined WP, 
3865.347264, 

0.008434

Unrefined WP, 
3869.204896, 

0.008634

Unrefined WP, 
3873.062528, 

0.008415

Unrefined WP, 
3876.92016, 

0.008026

Unrefined WP, 
3880.777792, 

0.008229

Unrefined WP, 
3884.635424, 

0.008192

Unrefined WP, 
3888.493056, 

0.008081

Unrefined WP, 
3892.350688, 

0.008033

Unrefined WP, 
3896.20832, 

0.008158

Unrefined WP, 
3900.065952, 

0.008531

Unrefined WP, 
3903.923584, 

0.008443

Unrefined WP, 
3907.781216, 

0.007617

Unrefined WP, 
3911.638848, 

0.007413

Unrefined WP, 
3915.49648, 

0.007684

Unrefined WP, 
3919.354112, 

0.00795

Unrefined WP, 
3923.211744, 

0.007955

Unrefined WP, 
3927.069376, 

0.007932

Unrefined WP, 
3930.927008, 

0.007933

Unrefined WP, 
3934.78464, 

0.007777

Unrefined WP, 
3938.642272, 

0.007645

Unrefined WP, 
3942.499904, 

0.007909

Unrefined WP, 
3946.357536, 

0.00795

Unrefined WP, 
3950.215168, 

0.007778

Unrefined WP, 
3954.0728, 
0.007576

Unrefined WP, 
3957.930432, 

0.007565

Unrefined WP, 
3961.788064, 

0.007429

Unrefined WP, 
3965.645696, 

0.007375

Unrefined WP, 
3969.503328, 

0.007326

Unrefined WP, 
3973.36096, 

0.007471

Unrefined WP, 
3977.218592, 

0.007418

Unrefined WP, 
3981.076224, 

0.007376

Unrefined WP, 
3984.933856, 

0.007294

Unrefined WP, 
3988.791488, 

0.007348

Unrefined WP, 
3992.64912, 

0.007375

Unrefined WP, 
3996.506752, 

0.007382

Unrefined WP, 
4000.364384, 

0.007279

NWP, 
397.336096, 

0.050977

NWP, 
401.193728, 

0.048003

NWP, 405.05136, 
0.042623

NWP, 
408.908992, 

0.056406

NWP, 
412.766624, 

0.054961

NWP, 
416.624256, 

0.051743

NWP, 
420.481888, 

0.047753

NWP, 424.33952, 
0.045257

NWP, 
428.197152, 

0.040653

NWP, 
432.054784, 

0.04032

NWP, 
435.912416, 

0.042346

NWP, 
439.770048, 

0.047165

NWP, 443.62768, 
0.048464

NWP, 
447.485312, 

0.044464

NWP, 
451.342944, 

0.044149

NWP, 
455.200576, 

0.042975

NWP, 
459.058208, 

0.04865

NWP, 462.91584, 
0.04515

NWP, 
466.773472, 

0.038401

NWP, 
470.631104, 

0.033935

NWP, 
474.488736, 

0.037301

NWP, 
478.346368, 

0.034234

NWP, 482.204, 
0.031517

NWP, 
486.061632, 

0.030925

NWP, 
489.919264, 

0.037471

NWP, 
493.776896, 

0.040828

NWP, 
497.634528, 

0.043746

NWP, 501.49216, 
0.0378

NWP, 
505.349792, 

0.03625

NWP, 
509.207424, 

0.038228

NWP, 
513.065056, 

0.044717

NWP, 
516.922688, 

0.044739

NWP, 520.78032, 
0.044122

NWP, 
524.637952, 

0.045354

NWP, 
528.495584, 

0.054463

NWP, 
532.353216, 

0.061577

NWP, 
536.210848, 

0.069806

NWP, 540.06848, 
0.073628

NWP, 
543.926112, 

0.080213

NWP, 
547.783744, 

0.086035

NWP, 
551.641376, 

0.090793

NWP, 
555.499008, 

0.091498

NWP, 559.35664, 
0.092833

NWP, 
563.214272, 

0.091273

NWP, 
567.071904, 

0.092758

NWP, 
570.929536, 

0.094915

NWP, 
574.787168, 

0.09907

NWP, 578.6448, 
0.103128

NWP, 
582.502432, 

0.109306

NWP, 
586.360064, 

0.114789

NWP, 
590.217696, 

0.120606

NWP, 
594.075328, 

0.12537

NWP, 597.93296, 
0.128996

NWP, 
601.790592, 

0.130837

NWP, 
605.648224, 

0.130804

NWP, 
609.505856, 

0.128727

NWP, 
613.363488, 

0.12813

NWP, 617.22112, 
0.128875

NWP, 
621.078752, 

0.131937

NWP, 
624.936384, 

0.136135

NWP, 
628.794016, 

0.139835

NWP, 
632.651648, 

0.142077

NWP, 636.50928, 
0.14421

NWP, 
640.366912, 

0.146265

NWP, 
644.224544, 

0.148663

NWP, 
648.082176, 

0.150397

NWP, 
651.939808, 

0.151726

NWP, 655.79744, 
0.152515

NWP, 
659.655072, 

0.153205

NWP, 
663.512704, 

0.153591

NWP, 
667.370336, 

0.153939

NWP, 
671.227968, 

0.152694

NWP, 675.0856, 
0.151915

NWP, 
678.943232, 

0.151195

NWP, 
682.800864, 

0.150341

NWP, 
686.658496, 

0.149266

NWP, 
690.516128, 

0.148738

NWP, 694.37376, 
0.148324

NWP, 
698.231392, 

0.147321

NWP, 
702.089024, 

0.144614

NWP, 
705.946656, 

0.141034

NWP, 
709.804288, 

0.137264

NWP, 713.66192, 
0.13429

NWP, 
717.519552, 

0.131788

NWP, 
721.377184, 

0.129679

NWP, 
725.234816, 

0.127669

NWP, 
729.092448, 

0.126337

NWP, 732.95008, 
0.125435

NWP, 
736.807712, 

0.125107

NWP, 
740.665344, 

0.124622

NWP, 
744.522976, 

0.123341

NWP, 
748.380608, 

0.120871

NWP, 752.23824, 
0.118185

NWP, 
756.095872, 

0.115673

NWP, 
759.953504, 

0.113719

NWP, 
763.811136, 

0.111939

NWP, 
767.668768, 

0.110404

NWP, 771.5264, 
0.108732

NWP, 
775.384032, 

0.107416

NWP, 
779.241664, 

0.106139

NWP, 
783.099296, 

0.104816

NWP, 
786.956928, 

0.103119

NWP, 790.81456, 
0.101569

NWP, 
794.672192, 

0.100068

NWP, 
798.529824, 

0.098822

NWP, 
802.387456, 

0.097523

NWP, 
806.245088, 

0.096413

NWP, 810.10272, 
0.095127

NWP, 
813.960352, 

0.094033

NWP, 
817.817984, 

0.093112

NWP, 
821.675616, 

0.092611

NWP, 
825.533248, 

0.092146

NWP, 829.39088, 
0.091654

NWP, 
833.248512, 

0.090669

NWP, 
837.106144, 

0.089463

NWP, 
840.963776, 

0.088112

NWP, 
844.821408, 

0.087015

NWP, 848.67904, 
0.086082

NWP, 
852.536672, 

0.08525

NWP, 
856.394304, 

0.084095

NWP, 
860.251936, 

0.083104

NWP, 
864.109568, 

0.082315

NWP, 867.9672, 
0.082133

NWP, 
871.824832, 

0.082305

NWP, 
875.682464, 

0.08265

NWP, 
879.540096, 

0.082676

NWP, 
883.397728, 

0.082609

NWP, 887.25536, 
0.08225

NWP, 
891.112992, 

0.08193

NWP, 
894.970624, 

0.08159

NWP, 
898.828256, 

0.081409

NWP, 
902.685888, 

0.081157

NWP, 906.54352, 
0.081138

NWP, 
910.401152, 

0.08119

NWP, 
914.258784, 

0.081652

NWP, 
918.116416, 

0.082361

NWP, 
921.974048, 

0.083251

NWP, 925.83168, 
0.083775

NWP, 
929.689312, 

0.083911

NWP, 
933.546944, 

0.083511

NWP, 
937.404576, 

0.082736

NWP, 
941.262208, 

0.081629

NWP, 945.11984, 
0.080915

NWP, 
948.977472, 

0.080463

NWP, 
952.835104, 

0.080373

NWP, 
956.692736, 

0.080251

NWP, 
960.550368, 

0.080287

NWP, 964.408, 
0.080234

NWP, 
968.265632, 

0.08039

NWP, 
972.123264, 

0.080533

NWP, 
975.980896, 

0.080839

NWP, 
979.838528, 

0.080978

NWP, 983.69616, 
0.081267

NWP, 
987.553792, 

0.081385

NWP, 
991.411424, 

0.081649

NWP, 
995.269056, 

0.081827

NWP, 
999.126688, 

0.082124

NWP, 
1002.98432, 

0.082475

NWP, 
1006.841952, 

0.083236

NWP, 
1010.699584, 

0.084085

NWP, 
1014.557216, 

0.084796

NWP, 
1018.414848, 

0.085154

NWP, 
1022.27248, 

0.085719

NWP, 
1026.130112, 

0.08635

NWP, 
1029.987744, 

0.087327

NWP, 
1033.845376, 

0.0881

NWP, 
1037.703008, 

0.088976

NWP, 
1041.56064, 

0.089999

NWP, 
1045.418272, 

0.091232

NWP, 
1049.275904, 

0.092242

NWP, 
1053.133536, 

0.093161

NWP, 
1056.991168, 

0.093858

NWP, 1060.8488, 
0.094795

NWP, 
1064.706432, 

0.095742

NWP, 
1068.564064, 

0.096965

NWP, 
1072.421696, 

0.098034

NWP, 
1076.279328, 

0.099003

NWP, 
1080.13696, 

0.099452

NWP, 
1083.994592, 

0.099482

NWP, 
1087.852224, 

0.09912

NWP, 
1091.709856, 

0.099029

NWP, 
1095.567488, 

0.099211

NWP, 
1099.42512, 

0.099808

NWP, 
1103.282752, 

0.100229

NWP, 
1107.140384, 

0.100458

NWP, 
1110.998016, 

0.100321

NWP, 
1114.855648, 

0.100301

NWP, 
1118.71328, 

0.100315

NWP, 
1122.570912, 

0.100601

NWP, 
1126.428544, 

0.100682

NWP, 
1130.286176, 

0.100418

NWP, 
1134.143808, 

0.099886

NWP, 
1138.00144, 

0.100054

NWP, 
1141.859072, 

0.101133

NWP, 
1145.716704, 

0.103224

NWP, 
1149.574336, 

0.105597

NWP, 
1153.431968, 

0.107761

NWP, 1157.2896, 
0.108983

NWP, 
1161.147232, 

0.109329

NWP, 
1165.004864, 

0.109086

NWP, 
1168.862496, 

0.108922

NWP, 
1172.720128, 

0.108253

NWP, 
1176.57776, 

0.107043

NWP, 
1180.435392, 

0.105909

NWP, 
1184.293024, 

0.105593

NWP, 
1188.150656, 

0.105737

NWP, 
1192.008288, 

0.106388

NWP, 
1195.86592, 

0.10758

NWP, 
1199.723552, 

0.109751

NWP, 
1203.581184, 

0.112648

NWP, 
1207.438816, 

0.116247

NWP, 
1211.296448, 

0.119765

NWP, 
1215.15408, 

0.123127

NWP, 
1219.011712, 

0.12622

NWP, 
1222.869344, 

0.129095

NWP, 
1226.726976, 

0.131416

NWP, 
1230.584608, 

0.133256

NWP, 
1234.44224, 

0.134346

NWP, 
1238.299872, 

0.13469

NWP, 
1242.157504, 

0.134169

NWP, 
1246.015136, 

0.133215

NWP, 
1249.872768, 

0.13182

NWP, 1253.7304, 
0.130338

NWP, 
1257.588032, 

0.128886

NWP, 
1261.445664, 

0.127596

NWP, 
1265.303296, 

0.126193

NWP, 
1269.160928, 

0.125054

NWP, 
1273.01856, 

0.124216

NWP, 
1276.876192, 

0.124002

NWP, 
1280.733824, 

0.124016

NWP, 
1284.591456, 

0.124087

NWP, 
1288.449088, 

0.123876

NWP, 
1292.30672, 

0.123719

NWP, 
1296.164352, 

0.124022

NWP, 
1300.021984, 

0.125022

NWP, 
1303.879616, 

0.12614

NWP, 
1307.737248, 

0.126998

NWP, 
1311.59488, 

0.127058

NWP, 
1315.452512, 

0.126312

NWP, 
1319.310144, 

0.12459

NWP, 
1323.167776, 

0.122721

NWP, 
1327.025408, 

0.121527

NWP, 
1330.88304, 

0.121468

NWP, 
1334.740672, 

0.122414

NWP, 
1338.598304, 

0.123832

NWP, 
1342.455936, 

0.123907

NWP, 
1346.313568, 

0.123731

NWP, 1350.1712, 
0.123936

NWP, 
1354.028832, 

0.124725

NWP, 
1357.886464, 

0.12616

NWP, 
1361.744096, 

0.129037

NWP, 
1365.601728, 

0.132943

NWP, 
1369.45936, 

0.13689

NWP, 
1373.316992, 

0.140803

NWP, 
1377.174624, 

0.145751

NWP, 
1381.032256, 

0.151568

NWP, 
1384.889888, 

0.157792

NWP, 
1388.74752, 

0.16153

NWP, 
1392.605152, 

0.162307

NWP, 
1396.462784, 

0.160354

NWP, 
1400.320416, 

0.155894

NWP, 
1404.178048, 

0.150101

NWP, 
1408.03568, 

0.143984

NWP, 
1411.893312, 

0.13925

NWP, 
1415.750944, 

0.136983

NWP, 
1419.608576, 

0.134855

NWP, 
1423.466208, 

0.133814

NWP, 
1427.32384, 

0.134762

NWP, 
1431.181472, 

0.13805

NWP, 
1435.039104, 

0.142248

NWP, 
1438.896736, 

0.145682

NWP, 
1442.754368, 

0.14744

NWP, 1446.612, 
0.149145

NWP, 
1450.469632, 

0.150034

NWP, 
1454.327264, 

0.151076

NWP, 
1458.184896, 

0.148358

NWP, 
1462.042528, 

0.145811

NWP, 
1465.90016, 

0.144597

NWP, 
1469.757792, 

0.144706

NWP, 
1473.615424, 

0.14359

NWP, 
1477.473056, 

0.143983

NWP, 
1481.330688, 

0.148766

NWP, 
1485.18832, 

0.158293

NWP, 
1489.045952, 

0.172558

NWP, 
1492.903584, 

0.186559

NWP, 
1496.761216, 

0.199969

NWP, 
1500.618848, 

0.212375

NWP, 
1504.47648, 

0.222861

NWP, 
1508.334112, 

0.233665

NWP, 
1512.191744, 

0.239976

NWP, 
1516.049376, 

0.242837

NWP, 
1519.907008, 

0.243089

NWP, 
1523.76464, 

0.239675

NWP, 
1527.622272, 

0.237847

NWP, 
1531.479904, 

0.235696

NWP, 
1535.337536, 

0.233851

NWP, 
1539.195168, 

0.229704
NWP, 1543.0528, 

0.219415

NWP, 
1546.910432, 

0.21112

NWP, 
1550.768064, 

0.204684

NWP, 
1554.625696, 

0.19867

NWP, 
1558.483328, 

0.188497

NWP, 
1562.34096, 

0.177729

NWP, 
1566.198592, 

0.17312

NWP, 
1570.056224, 

0.167293

NWP, 
1573.913856, 

0.162569

NWP, 
1577.771488, 

0.157605

NWP, 
1581.62912, 

0.154082

NWP, 
1585.486752, 

0.152213

NWP, 
1589.344384, 

0.151052

NWP, 
1593.202016, 

0.151437

NWP, 
1597.059648, 

0.153073

NWP, 
1600.91728, 

0.156984

NWP, 
1604.774912, 

0.163376

NWP, 
1608.632544, 

0.17317

NWP, 
1612.490176, 

0.185035

NWP, 
1616.347808, 

0.200789

NWP, 
1620.20544, 

0.218545

NWP, 
1624.063072, 

0.236928

NWP, 
1627.920704, 

0.253365

NWP, 
1631.778336, 

0.261417

NWP, 
1635.635968, 

0.259964

NWP, 1639.4936, 
0.251401

NWP, 
1643.351232, 

0.246335

NWP, 
1647.208864, 

0.23721

NWP, 
1651.066496, 

0.228149

NWP, 
1654.924128, 

0.213151

NWP, 
1658.78176, 

0.204762

NWP, 
1662.639392, 

0.195167

NWP, 
1666.497024, 

0.185476

NWP, 
1670.354656, 

0.174164

NWP, 
1674.212288, 

0.162496

NWP, 
1678.06992, 

0.152739

NWP, 
1681.927552, 

0.144956

NWP, 
1685.785184, 

0.130361

NWP, 
1689.642816, 

0.120062

NWP, 
1693.500448, 

0.110673

NWP, 
1697.35808, 

0.099461

NWP, 
1701.215712, 

0.084627

NWP, 
1705.073344, 

0.076314

NWP, 
1708.930976, 

0.069621

NWP, 
1712.788608, 

0.06712

NWP, 
1716.64624, 

0.063809

NWP, 
1720.503872, 

0.061144

NWP, 
1724.361504, 

0.059048

NWP, 
1728.219136, 

0.059007

NWP, 
1732.076768, 

0.058477

NWP, 1735.9344, 
0.057895

NWP, 
1739.792032, 

0.056572

NWP, 
1743.649664, 

0.056689

NWP, 
1747.507296, 

0.056142

NWP, 
1751.364928, 

0.055596

NWP, 
1755.22256, 

0.054235

NWP, 
1759.080192, 

0.054266

NWP, 
1762.937824, 

0.053546

NWP, 
1766.795456, 

0.053773

NWP, 
1770.653088, 

0.053742

NWP, 
1774.51072, 

0.053701

NWP, 
1778.368352, 

0.052926

NWP, 
1782.225984, 

0.053003

NWP, 
1786.083616, 

0.052529

NWP, 
1789.941248, 

0.053155

NWP, 
1793.79888, 

0.052943

NWP, 
1797.656512, 

0.053018

NWP, 
1801.514144, 

0.052503

NWP, 
1805.371776, 

0.052519

NWP, 
1809.229408, 

0.052323

NWP, 
1813.08704, 

0.052313

NWP, 
1816.944672, 

0.051832

NWP, 
1820.802304, 

0.052246

NWP, 
1824.659936, 

0.052332

NWP, 
1828.517568, 

0.052687

NWP, 1832.3752, 
0.052066

NWP, 
1836.232832, 

0.052098

NWP, 
1840.090464, 

0.051973

NWP, 
1843.948096, 

0.052635

NWP, 
1847.805728, 

0.052098

NWP, 
1851.66336, 

0.051898

NWP, 
1855.520992, 

0.051592

NWP, 
1859.378624, 

0.052

NWP, 
1863.236256, 

0.051968

NWP, 
1867.093888, 

0.052685

NWP, 
1870.95152, 

0.052321

NWP, 
1874.809152, 

0.052236

NWP, 
1878.666784, 

0.051937

NWP, 
1882.524416, 

0.052354

NWP, 
1886.382048, 

0.052369

NWP, 
1890.23968, 

0.052678

NWP, 
1894.097312, 

0.05231

NWP, 
1897.954944, 

0.052429

NWP, 
1901.812576, 

0.051995

NWP, 
1905.670208, 

0.05232

NWP, 
1909.52784, 

0.052224

NWP, 
1913.385472, 

0.052513

NWP, 
1917.243104, 

0.05232

NWP, 
1921.100736, 

0.052723

NWP, 
1924.958368, 

0.052277

NWP, 1928.816, 
0.052414

NWP, 
1932.673632, 

0.05213

NWP, 
1936.531264, 

0.052474

NWP, 
1940.388896, 

0.052469

NWP, 
1944.246528, 

0.053033

NWP, 
1948.10416, 

0.052557

NWP, 
1951.961792, 

0.052798

NWP, 
1955.819424, 

0.052473

NWP, 
1959.677056, 

0.052902

NWP, 
1963.534688, 

0.052698

NWP, 
1967.39232, 

0.053087

NWP, 
1971.249952, 

0.05252

NWP, 
1975.107584, 

0.053227

NWP, 
1978.965216, 

0.053351

NWP, 
1982.822848, 

0.053897

NWP, 
1986.68048, 

0.053454

NWP, 
1990.538112, 

0.05386

NWP, 
1994.395744, 

0.053202

NWP, 
1998.253376, 

0.053328

NWP, 
2002.111008, 

0.05294

NWP, 
2005.96864, 

0.053461

NWP, 
2009.826272, 

0.053375

NWP, 
2013.683904, 

0.053927

NWP, 
2017.541536, 

0.053527

NWP, 
2021.399168, 

0.053844

NWP, 2025.2568, 
0.053469

NWP, 
2029.114432, 

0.054065

NWP, 
2032.972064, 

0.054007

NWP, 
2036.829696, 

0.054576

NWP, 
2040.687328, 

0.05448

NWP, 
2044.54496, 

0.054923

NWP, 
2048.402592, 

0.054647

NWP, 
2052.260224, 

0.054772

NWP, 
2056.117856, 

0.054307

NWP, 
2059.975488, 

0.054745

NWP, 
2063.83312, 

0.054713

NWP, 
2067.690752, 

0.054954

NWP, 
2071.548384, 

0.054768

NWP, 
2075.406016, 

0.055175

NWP, 
2079.263648, 

0.055129

NWP, 
2083.12128, 

0.055401

NWP, 
2086.978912, 

0.055187

NWP, 
2090.836544, 

0.055326

NWP, 
2094.694176, 

0.055118

NWP, 
2098.551808, 

0.05554

NWP, 
2102.40944, 

0.055511

NWP, 
2106.267072, 

0.055663

NWP, 
2110.124704, 

0.055522

NWP, 
2113.982336, 

0.055683

NWP, 
2117.839968, 

0.055374

NWP, 2121.6976, 
0.055359

NWP, 
2125.555232, 

0.054873

NWP, 
2129.412864, 

0.054731

NWP, 
2133.270496, 

0.054307

NWP, 
2137.128128, 

0.054665

NWP, 
2140.98576, 

0.054496

NWP, 
2144.843392, 

0.054737

NWP, 
2148.701024, 

0.054254

NWP, 
2152.558656, 

0.054139

NWP, 
2156.416288, 

0.053869

NWP, 
2160.27392, 

0.055133

NWP, 
2164.131552, 

0.055436

NWP, 
2167.989184, 

0.055717

NWP, 
2171.846816, 

0.055149

NWP, 
2175.704448, 

0.055458

NWP, 
2179.56208, 

0.055164

NWP, 
2183.419712, 

0.055515

NWP, 
2187.277344, 

0.055454

NWP, 
2191.134976, 

0.055654

NWP, 
2194.992608, 

0.055395

NWP, 
2198.85024, 

0.055494

NWP, 
2202.707872, 

0.055187

NWP, 
2206.565504, 

0.055507

NWP, 
2210.423136, 

0.055423

NWP, 
2214.280768, 

0.055629

NWP, 2218.1384, 
0.055408

NWP, 
2221.996032, 

0.055734

NWP, 
2225.853664, 

0.055584

NWP, 
2229.711296, 

0.055728

NWP, 
2233.568928, 

0.055749

NWP, 
2237.42656, 

0.056101

NWP, 
2241.284192, 

0.055967

NWP, 
2245.141824, 

0.056065

NWP, 
2248.999456, 

0.055888

NWP, 
2252.857088, 

0.056086

NWP, 
2256.71472, 

0.056138

NWP, 
2260.572352, 

0.056433

NWP, 
2264.429984, 

0.056338

NWP, 
2268.287616, 

0.056535

NWP, 
2272.145248, 

0.056494

NWP, 
2276.00288, 

0.05673

NWP, 
2279.860512, 

0.056726

NWP, 
2283.718144, 

0.05697

NWP, 
2287.575776, 

0.057096

NWP, 
2291.433408, 

0.05729

NWP, 
2295.29104, 

0.057361

NWP, 
2299.148672, 

0.05772

NWP, 
2303.006304, 

0.057975

NWP, 
2306.863936, 

0.058519

NWP, 
2310.721568, 

0.058932

NWP, 2314.5792, 
0.059525

NWP, 
2318.436832, 

0.060162

NWP, 
2322.294464, 

0.060957

NWP, 
2326.152096, 

0.060861

NWP, 
2330.009728, 

0.060883

NWP, 
2333.86736, 

0.060901

NWP, 
2337.724992, 

0.061165

NWP, 
2341.582624, 

0.061128

NWP, 
2345.440256, 

0.060971

NWP, 
2349.297888, 

0.060784

NWP, 
2353.15552, 

0.06157

NWP, 
2357.013152, 

0.062264

NWP, 
2360.870784, 

0.062504

NWP, 
2364.728416, 

0.061734

NWP, 
2368.586048, 

0.061144

NWP, 
2372.44368, 

0.060252

NWP, 
2376.301312, 

0.059556

NWP, 
2380.158944, 

0.058669

NWP, 
2384.016576, 

0.058119

NWP, 
2387.874208, 

0.057715

NWP, 
2391.73184, 

0.057761

NWP, 
2395.589472, 

0.057813

NWP, 
2399.447104, 

0.057939

NWP, 
2403.304736, 

0.057993

NWP, 
2407.162368, 

0.058269

NWP, 2411.02, 
0.058322

NWP, 
2414.877632, 

0.058526

NWP, 
2418.735264, 

0.058615

NWP, 
2422.592896, 

0.058793

NWP, 
2426.450528, 

0.05878

NWP, 
2430.30816, 

0.058907

NWP, 
2434.165792, 

0.058943

NWP, 
2438.023424, 

0.059146

NWP, 
2441.881056, 

0.059151

NWP, 
2445.738688, 

0.059332

NWP, 
2449.59632, 

0.059406

NWP, 
2453.453952, 

0.059641

NWP, 
2457.311584, 

0.059739

NWP, 
2461.169216, 

0.059866

NWP, 
2465.026848, 

0.059884

NWP, 
2468.88448, 

0.06009

NWP, 
2472.742112, 

0.060196

NWP, 
2476.599744, 

0.060446

NWP, 
2480.457376, 

0.060554

NWP, 
2484.315008, 

0.060784

NWP, 
2488.17264, 

0.060822

NWP, 
2492.030272, 

0.061028

NWP, 
2495.887904, 

0.061136

NWP, 
2499.745536, 

0.061284

NWP, 
2503.603168, 

0.061224

NWP, 2507.4608, 
0.061404

NWP, 
2511.318432, 

0.061564

NWP, 
2515.176064, 

0.061737

NWP, 
2519.033696, 

0.061767

NWP, 
2522.891328, 

0.061956

NWP, 
2526.74896, 

0.062076

NWP, 
2530.606592, 

0.062232

NWP, 
2534.464224, 

0.06226

NWP, 
2538.321856, 

0.062459

NWP, 
2542.179488, 

0.062556

NWP, 
2546.03712, 

0.062707

NWP, 
2549.894752, 

0.062701

NWP, 
2553.752384, 

0.062896

NWP, 
2557.610016, 

0.062993

NWP, 
2561.467648, 

0.063139

NWP, 
2565.32528, 

0.063167

NWP, 
2569.182912, 

0.063321

NWP, 
2573.040544, 

0.063353

NWP, 
2576.898176, 

0.063544

NWP, 
2580.755808, 

0.06358

NWP, 
2584.61344, 

0.06368

NWP, 
2588.471072, 

0.063737

NWP, 
2592.328704, 

0.063963

NWP, 
2596.186336, 

0.064097

NWP, 
2600.043968, 

0.064274

NWP, 2603.9016, 
0.064321

NWP, 
2607.759232, 

0.06444

NWP, 
2611.616864, 

0.064528

NWP, 
2615.474496, 

0.064757

NWP, 
2619.332128, 

0.064857

NWP, 
2623.18976, 

0.065052

NWP, 
2627.047392, 

0.06512

NWP, 
2630.905024, 

0.065244

NWP, 
2634.762656, 

0.06528

NWP, 
2638.620288, 

0.065369

NWP, 
2642.47792, 

0.065427

NWP, 
2646.335552, 

0.065566

NWP, 
2650.193184, 

0.065585

NWP, 
2654.050816, 

0.065656

NWP, 
2657.908448, 

0.065664

NWP, 
2661.76608, 

0.06574

NWP, 
2665.623712, 

0.065742

NWP, 
2669.481344, 

0.065841

NWP, 
2673.338976, 

0.065921

NWP, 
2677.196608, 

0.066128

NWP, 
2681.05424, 

0.066311

NWP, 
2684.911872, 

0.066425

NWP, 
2688.769504, 

0.066482

NWP, 
2692.627136, 

0.066687

NWP, 
2696.484768, 

0.066789

NWP, 2700.3424, 
0.066961

NWP, 
2704.200032, 

0.067139

NWP, 
2708.057664, 

0.067382

NWP, 
2711.915296, 

0.067577

NWP, 
2715.772928, 

0.067885

NWP, 
2719.63056, 

0.068113

NWP, 
2723.488192, 

0.068397

NWP, 
2727.345824, 

0.068637

NWP, 
2731.203456, 

0.068985

NWP, 
2735.061088, 

0.069277

NWP, 
2738.91872, 

0.069628

NWP, 
2742.776352, 

0.069832

NWP, 
2746.633984, 

0.070094

NWP, 
2750.491616, 

0.070318

NWP, 
2754.349248, 

0.070599

NWP, 
2758.20688, 

0.070809

NWP, 
2762.064512, 

0.071092

NWP, 
2765.922144, 

0.071395

NWP, 
2769.779776, 

0.07176

NWP, 
2773.637408, 

0.072

NWP, 
2777.49504, 

0.072279

NWP, 
2781.352672, 

0.072525

NWP, 
2785.210304, 

0.072843

NWP, 
2789.067936, 

0.073112

NWP, 
2792.925568, 

0.073474

NWP, 2796.7832, 
0.073771

NWP, 
2800.640832, 

0.074104

NWP, 
2804.498464, 

0.074349

NWP, 
2808.356096, 

0.074733

NWP, 
2812.213728, 

0.075031

NWP, 
2816.07136, 

0.075336

NWP, 
2819.928992, 

0.075599

NWP, 
2823.786624, 

0.075957

NWP, 
2827.644256, 

0.076355

NWP, 
2831.501888, 

0.076867

NWP, 
2835.35952, 

0.077297

NWP, 
2839.217152, 

0.077811

NWP, 
2843.074784, 

0.078448

NWP, 
2846.932416, 

0.079422

NWP, 
2850.790048, 

0.080409

NWP, 
2854.64768, 

0.081541

NWP, 
2858.505312, 

0.082864

NWP, 
2862.362944, 

0.084573

NWP, 
2866.220576, 

0.086461

NWP, 
2870.078208, 

0.088066

NWP, 
2873.93584, 

0.088675

NWP, 
2877.793472, 

0.088272

NWP, 
2881.651104, 

0.087367

NWP, 
2885.508736, 

0.08677

NWP, 
2889.366368, 

0.08671

NWP, 2893.224, 
0.087264

NWP, 
2897.081632, 

0.088123

NWP, 
2900.939264, 

0.089176

NWP, 
2904.796896, 

0.090412

NWP, 
2908.654528, 

0.091881

NWP, 
2912.51216, 

0.093315

NWP, 
2916.369792, 

0.094735

NWP, 
2920.227424, 

0.09602

NWP, 
2924.085056, 

0.097413

NWP, 
2927.942688, 

0.098635

NWP, 
2931.80032, 

0.099384

NWP, 
2935.657952, 

0.099374

NWP, 
2939.515584, 

0.098979

NWP, 
2943.373216, 

0.098652

NWP, 
2947.230848, 

0.098998

NWP, 
2951.08848, 

0.09998

NWP, 
2954.946112, 

0.101299

NWP, 
2958.803744, 

0.102048

NWP, 
2962.661376, 

0.101791

NWP, 
2966.519008, 

0.100354

NWP, 
2970.37664, 

0.098342

NWP, 
2974.234272, 

0.095961

NWP, 
2978.091904, 

0.093594

NWP, 
2981.949536, 

0.091271

NWP, 
2985.807168, 

0.089291

NWP, 2989.6648, 
0.087772

NWP, 
2993.522432, 

0.086748

NWP, 
2997.380064, 

0.08595

NWP, 
3001.237696, 

0.085654

NWP, 
3005.095328, 

0.085727

NWP, 
3008.95296, 

0.086153

NWP, 
3012.810592, 

0.086608

NWP, 
3016.668224, 

0.087042

NWP, 
3020.525856, 

0.087572

NWP, 
3024.383488, 

0.088337

NWP, 
3028.24112, 

0.089142

NWP, 
3032.098752, 

0.089977

NWP, 
3035.956384, 

0.090482

NWP, 
3039.814016, 

0.091049

NWP, 
3043.671648, 

0.09175

NWP, 
3047.52928, 

0.092392

NWP, 
3051.386912, 

0.09285

NWP, 
3055.244544, 

0.093295

NWP, 
3059.102176, 

0.093632

NWP, 
3062.959808, 

0.093979

NWP, 
3066.81744, 

0.094026

NWP, 
3070.675072, 

0.093968

NWP, 
3074.532704, 

0.093777

NWP, 
3078.390336, 

0.093657

NWP, 
3082.247968, 

0.093432

NWP, 3086.1056, 
0.093126

NWP, 
3089.963232, 

0.09266

NWP, 
3093.820864, 

0.092227

NWP, 
3097.678496, 

0.09193

NWP, 
3101.536128, 

0.09187

NWP, 
3105.39376, 

0.091672

NWP, 
3109.251392, 

0.091528

NWP, 
3113.109024, 

0.091492

NWP, 
3116.966656, 

0.091683

NWP, 
3120.824288, 

0.091893

NWP, 
3124.68192, 

0.092128

NWP, 
3128.539552, 

0.092282

NWP, 
3132.397184, 

0.092625

NWP, 
3136.254816, 

0.093129

NWP, 
3140.112448, 

0.093778

NWP, 
3143.97008, 

0.094382

NWP, 
3147.827712, 

0.095013

NWP, 
3151.685344, 

0.095602

NWP, 
3155.542976, 

0.096312

NWP, 
3159.400608, 

0.09706

NWP, 
3163.25824, 

0.098073

NWP, 
3167.115872, 

0.098916

NWP, 
3170.973504, 

0.099754

NWP, 
3174.831136, 

0.100681

NWP, 
3178.688768, 

0.101774

NWP, 3182.5464, 
0.102791

NWP, 
3186.404032, 

0.103734

NWP, 
3190.261664, 

0.104458

NWP, 
3194.119296, 

0.105373

NWP, 
3197.976928, 

0.106291

NWP, 
3201.83456, 

0.107115

NWP, 
3205.692192, 

0.107829

NWP, 
3209.549824, 

0.1086

NWP, 
3213.407456, 

0.109187

NWP, 
3217.265088, 

0.109817

NWP, 
3221.12272, 

0.110558

NWP, 
3224.980352, 

0.111385

NWP, 
3228.837984, 

0.112083

NWP, 
3232.695616, 

0.112912

NWP, 
3236.553248, 

0.113875

NWP, 
3240.41088, 

0.115021

NWP, 
3244.268512, 

0.116167

NWP, 
3248.126144, 

0.117301

NWP, 
3251.983776, 

0.11845

NWP, 
3255.841408, 

0.119763

NWP, 
3259.69904, 

0.121022

NWP, 
3263.556672, 

0.122302

NWP, 
3267.414304, 

0.123299

NWP, 
3271.271936, 

0.1241

NWP, 
3275.129568, 

0.124506

NWP, 3278.9872, 
0.12471

NWP, 
3282.844832, 

0.124525

NWP, 
3286.702464, 

0.124041

NWP, 
3290.560096, 

0.123279

NWP, 
3294.417728, 

0.122298

NWP, 
3298.27536, 

0.121179

NWP, 
3302.132992, 

0.120026

NWP, 
3305.990624, 

0.118597

NWP, 
3309.848256, 

0.117085

NWP, 
3313.705888, 

0.115482

NWP, 
3317.56352, 

0.114014

NWP, 
3321.421152, 

0.112495

NWP, 
3325.278784, 

0.111065

NWP, 
3329.136416, 

0.10946

NWP, 
3332.994048, 

0.108073

NWP, 
3336.85168, 

0.106775

NWP, 
3340.709312, 

0.105546

NWP, 
3344.566944, 

0.104258

NWP, 
3348.424576, 

0.103139

NWP, 
3352.282208, 

0.102007

NWP, 
3356.13984, 

0.10094

NWP, 
3359.997472, 

0.099861

NWP, 
3363.855104, 

0.098848

NWP, 
3367.712736, 

0.097703

NWP, 
3371.570368, 

0.096705

NWP, 3375.428, 
0.095797

NWP, 
3379.285632, 

0.09504

NWP, 
3383.143264, 

0.094167

NWP, 
3387.000896, 

0.093273

NWP, 
3390.858528, 

0.092392

NWP, 
3394.71616, 

0.091673

NWP, 
3398.573792, 

0.090985

NWP, 
3402.431424, 

0.090346

NWP, 
3406.289056, 

0.089588

NWP, 
3410.146688, 

0.088914

NWP, 
3414.00432, 

0.08825

NWP, 
3417.861952, 

0.087716

NWP, 
3421.719584, 

0.086985

NWP, 
3425.577216, 

0.086156

NWP, 
3429.434848, 

0.0853

NWP, 
3433.29248, 

0.084558

NWP, 
3437.150112, 

0.083885

NWP, 
3441.007744, 

0.083409

NWP, 
3444.865376, 

0.082895

NWP, 
3448.723008, 

0.082152

NWP, 
3452.58064, 

0.081352

NWP, 
3456.438272, 

0.080874

NWP, 
3460.295904, 

0.080348

NWP, 
3464.153536, 

0.079864

NWP, 
3468.011168, 

0.079251

NWP, 3471.8688, 
0.078747

NWP, 
3475.726432, 

0.07829

NWP, 
3479.584064, 

0.078035

NWP, 
3483.441696, 

0.077582

NWP, 
3487.299328, 

0.07705

NWP, 
3491.15696, 

0.076455

NWP, 
3495.014592, 

0.075994

NWP, 
3498.872224, 

0.075536

NWP, 
3502.729856, 

0.075165

NWP, 
3506.587488, 

0.074504

NWP, 
3510.44512, 

0.073765

NWP, 
3514.302752, 

0.073068

NWP, 
3518.160384, 

0.072794

NWP, 
3522.018016, 

0.072453

NWP, 
3525.875648, 

0.071956

NWP, 
3529.73328, 

0.071105

NWP, 
3533.590912, 

0.070346

NWP, 
3537.448544, 

0.069798

NWP, 
3541.306176, 

0.06962

NWP, 
3545.163808, 

0.069259

NWP, 
3549.02144, 

0.068335

NWP, 
3552.879072, 

0.067446

NWP, 
3556.736704, 

0.066934

NWP, 
3560.594336, 

0.06676

NWP, 
3564.451968, 

0.06685

NWP, 3568.3096, 
0.065831

NWP, 
3572.167232, 

0.064579

NWP, 
3576.024864, 

0.063929

NWP, 
3579.882496, 

0.063527

NWP, 
3583.740128, 

0.063454

NWP, 
3587.59776, 

0.063164

NWP, 
3591.455392, 

0.062279

NWP, 
3595.313024, 

0.061912

NWP, 
3599.170656, 

0.061371

NWP, 
3603.028288, 

0.060695

NWP, 
3606.88592, 

0.060282

NWP, 
3610.743552, 

0.0602

NWP, 
3614.601184, 

0.05997

NWP, 
3618.458816, 

0.059428

NWP, 
3622.316448, 

0.058544

NWP, 
3626.17408, 

0.058454

NWP, 
3630.031712, 

0.057923

NWP, 
3633.889344, 

0.056972

NWP, 
3637.746976, 

0.056282

NWP, 
3641.604608, 

0.056208

NWP, 
3645.46224, 

0.056729

NWP, 
3649.319872, 

0.056605

NWP, 
3653.177504, 

0.055265

NWP, 
3657.035136, 

0.054461

NWP, 
3660.892768, 

0.053927

NWP, 3664.7504, 
0.054064

NWP, 
3668.608032, 

0.054544

NWP, 
3672.465664, 

0.054727

NWP, 
3676.323296, 

0.054059

NWP, 
3680.180928, 

0.053217

NWP, 
3684.03856, 

0.052914

NWP, 
3687.896192, 

0.053425

NWP, 
3691.753824, 

0.053398

NWP, 
3695.611456, 

0.05294

NWP, 
3699.469088, 

0.052813

NWP, 
3703.32672, 

0.052981

NWP, 
3707.184352, 

0.053251

NWP, 
3711.041984, 

0.053504

NWP, 
3714.899616, 

0.053137

NWP, 
3718.757248, 

0.053289

NWP, 
3722.61488, 

0.053766

NWP, 
3726.472512, 

0.053971

NWP, 
3730.330144, 

0.053981

NWP, 
3734.187776, 

0.054397

NWP, 
3738.045408, 

0.054175

NWP, 
3741.90304, 

0.054007

NWP, 
3745.760672, 

0.054167

NWP, 
3749.618304, 

0.054497

NWP, 
3753.475936, 

0.053864

NWP, 
3757.333568, 

0.053419

NWP, 3761.1912, 
0.053077

NWP, 
3765.048832, 

0.053028

NWP, 
3768.906464, 

0.052838

NWP, 
3772.764096, 

0.052508

NWP, 
3776.621728, 

0.052504

NWP, 
3780.47936, 

0.05275

NWP, 
3784.336992, 

0.052624

NWP, 
3788.194624, 

0.052391

NWP, 
3792.052256, 

0.052432

NWP, 
3795.909888, 

0.05315

NWP, 
3799.76752, 

0.053635

NWP, 
3803.625152, 

0.053444

NWP, 
3807.482784, 

0.052923

NWP, 
3811.340416, 

0.052886

NWP, 
3815.198048, 

0.05337

NWP, 
3819.05568, 

0.054067

NWP, 
3822.913312, 

0.053718

NWP, 
3826.770944, 

0.053227

NWP, 
3830.628576, 

0.053214

NWP, 
3834.486208, 

0.053781

NWP, 
3838.34384, 

0.053987

NWP, 
3842.201472, 

0.053563

NWP, 
3846.059104, 

0.0532

NWP, 
3849.916736, 

0.053653

NWP, 
3853.774368, 

0.053855

NWP, 3857.632, 
0.053481

NWP, 
3861.489632, 

0.053407

NWP, 
3865.347264, 

0.053715

NWP, 
3869.204896, 

0.053947

NWP, 
3873.062528, 

0.053643

NWP, 
3876.92016, 

0.053313

NWP, 
3880.777792, 

0.053606

NWP, 
3884.635424, 

0.053537

NWP, 
3888.493056, 

0.053417

NWP, 
3892.350688, 

0.053397

NWP, 
3896.20832, 

0.053647

NWP, 
3900.065952, 

0.054066

NWP, 
3903.923584, 

0.053898

NWP, 
3907.781216, 

0.05303

NWP, 
3911.638848, 

0.052803

NWP, 
3915.49648, 

0.053077

NWP, 
3919.354112, 

0.053304

NWP, 
3923.211744, 

0.053338

NWP, 
3927.069376, 

0.053343

NWP, 
3930.927008, 

0.053381

NWP, 
3934.78464, 

0.053188

NWP, 
3938.642272, 

0.053033

NWP, 
3942.499904, 

0.053305

NWP, 
3946.357536, 

0.053366

NWP, 
3950.215168, 

0.053234

NWP, 3954.0728, 
0.053049

NWP, 
3957.930432, 

0.053135

NWP, 
3961.788064, 

0.053039

NWP, 
3965.645696, 

0.052886

NWP, 
3969.503328, 

0.052785

NWP, 
3973.36096, 

0.052878

NWP, 
3977.218592, 

0.052898

NWP, 
3981.076224, 

0.052869

NWP, 
3984.933856, 

0.052825

NWP, 
3988.791488, 

0.052944

NWP, 
3992.64912, 

0.052928

NWP, 
3996.506752, 

0.052992

NWP, 
4000.364384, 

0.052939

DWP, 
397.336096, 

0.103117

DWP, 
401.193728, 

0.097642DWP, 405.05136, 
0.077336

DWP, 
408.908992, 

0.086258

DWP, 
412.766624, 

0.085223

DWP, 
416.624256, 

0.081584

DWP, 
420.481888, 

0.070863

DWP, 424.33952, 
0.080366

DWP, 
428.197152, 

0.081197

DWP, 
432.054784, 

0.08636

DWP, 
435.912416, 

0.091472

DWP, 
439.770048, 

0.08919

DWP, 443.62768, 
0.080633

DWP, 
447.485312, 

0.080578

DWP, 
451.342944, 

0.083163

DWP, 
455.200576, 

0.081862

DWP, 
459.058208, 

0.081311

DWP, 462.91584, 
0.079629

DWP, 
466.773472, 

0.076098

DWP, 
470.631104, 

0.076647

DWP, 
474.488736, 

0.081518

DWP, 
478.346368, 

0.07691

DWP, 482.204, 
0.075385

DWP, 
486.061632, 

0.078276

DWP, 
489.919264, 

0.082161

DWP, 
493.776896, 

0.081496

DWP, 
497.634528, 

0.083804

DWP, 501.49216, 
0.080908

DWP, 
505.349792, 

0.0828

DWP, 
509.207424, 

0.086592

DWP, 
513.065056, 

0.088283

DWP, 
516.922688, 

0.086537

DWP, 520.78032, 
0.091598

DWP, 
524.637952, 

0.097177

DWP, 
528.495584, 

0.105801

DWP, 
532.353216, 

0.111891

DWP, 
536.210848, 

0.119134

DWP, 540.06848, 
0.123578

DWP, 
543.926112, 

0.13155

DWP, 
547.783744, 

0.137104

DWP, 
551.641376, 

0.142765

DWP, 
555.499008, 

0.144344

DWP, 559.35664, 
0.145099

DWP, 
563.214272, 

0.144405

DWP, 
567.071904, 

0.145403

DWP, 
570.929536, 

0.146153

DWP, 
574.787168, 

0.150014

DWP, 578.6448, 
0.154832

DWP, 
582.502432, 

0.161993

DWP, 
586.360064, 

0.169681

DWP, 
590.217696, 

0.176149

DWP, 
594.075328, 

0.180915

DWP, 597.93296, 
0.185498

DWP, 
601.790592, 

0.187737

DWP, 
605.648224, 

0.187816

DWP, 
609.505856, 

0.185931

DWP, 
613.363488, 

0.185038

DWP, 617.22112, 
0.186171

DWP, 
621.078752, 

0.19006

DWP, 
624.936384, 

0.194361

DWP, 
628.794016, 

0.198686

DWP, 
632.651648, 

0.201784

DWP, 636.50928, 
0.203995

DWP, 
640.366912, 

0.206139

DWP, 
644.224544, 

0.208416

DWP, 
648.082176, 

0.209896

DWP, 
651.939808, 

0.211363

DWP, 655.79744, 
0.212613

DWP, 
659.655072, 

0.213591

DWP, 
663.512704, 

0.213816

DWP, 
667.370336, 

0.213549

DWP, 
671.227968, 

0.212565

DWP, 675.0856, 
0.212165

DWP, 
678.943232, 

0.211418

DWP, 
682.800864, 

0.210777

DWP, 
686.658496, 

0.210235

DWP, 
690.516128, 

0.210119

DWP, 694.37376, 
0.210108

DWP, 
698.231392, 

0.209508

DWP, 
702.089024, 

0.207111

DWP, 
705.946656, 

0.20343

DWP, 
709.804288, 

0.199313

DWP, 713.66192, 
0.195793

DWP, 
717.519552, 

0.192596

DWP, 
721.377184, 

0.189664

DWP, 
725.234816, 

0.186911

DWP, 
729.092448, 

0.184824

DWP, 732.95008, 
0.183297

DWP, 
736.807712, 

0.182453

DWP, 
740.665344, 

0.181415

DWP, 
744.522976, 

0.179721

DWP, 
748.380608, 

0.177103

DWP, 752.23824, 
0.174194

DWP, 
756.095872, 

0.171386

DWP, 
759.953504, 

0.169225

DWP, 
763.811136, 

0.167312

DWP, 
767.668768, 

0.165827

DWP, 771.5264, 
0.164353

DWP, 
775.384032, 

0.163094

DWP, 
779.241664, 

0.161787

DWP, 
783.099296, 

0.160412

DWP, 
786.956928, 

0.158537

DWP, 790.81456, 
0.156573

DWP, 
794.672192, 

0.154512

DWP, 
798.529824, 

0.152858

DWP, 
802.387456, 

0.151297

DWP, 
806.245088, 

0.1501

DWP, 810.10272, 
0.148781

DWP, 
813.960352, 

0.147747

DWP, 
817.817984, 

0.146871

DWP, 
821.675616, 

0.146268

DWP, 
825.533248, 

0.145687

DWP, 829.39088, 
0.145116

DWP, 
833.248512, 

0.144004

DWP, 
837.106144, 

0.142651

DWP, 
840.963776, 

0.141108

DWP, 
844.821408, 

0.139951

DWP, 848.67904, 
0.139061

DWP, 
852.536672, 

0.138193

DWP, 
856.394304, 

0.136906

DWP, 
860.251936, 

0.135784

DWP, 
864.109568, 

0.134989

DWP, 867.9672, 
0.134917

DWP, 
871.824832, 

0.135179

DWP, 
875.682464, 

0.135575

DWP, 
879.540096, 

0.135621

DWP, 
883.397728, 

0.13556

DWP, 887.25536, 
0.135216

DWP, 
891.112992, 

0.134934

DWP, 
894.970624, 

0.134629

DWP, 
898.828256, 

0.134413

DWP, 
902.685888, 

0.134113

DWP, 906.54352, 
0.134074

DWP, 
910.401152, 

0.134182

DWP, 
914.258784, 

0.13473

DWP, 
918.116416, 

0.13548

DWP, 
921.974048, 

0.136335

DWP, 925.83168, 
0.136778

DWP, 
929.689312, 

0.136848

DWP, 
933.546944, 

0.136444

DWP, 
937.404576, 

0.135767

DWP, 
941.262208, 

0.134784

DWP, 945.11984, 
0.134095

DWP, 
948.977472, 

0.133531

DWP, 
952.835104, 

0.133334

DWP, 
956.692736, 

0.133156

DWP, 
960.550368, 

0.133162

DWP, 964.408, 
0.133107

DWP, 
968.265632, 

0.133222

DWP, 
972.123264, 

0.133311

DWP, 
975.980896, 

0.133683

DWP, 
979.838528, 

0.133844

DWP, 983.69616, 
0.134033

DWP, 
987.553792, 

0.134101

DWP, 
991.411424, 

0.134342

DWP, 
995.269056, 

0.134473

DWP, 
999.126688, 

0.134792

DWP, 
1002.98432, 

0.135137

DWP, 
1006.841952, 

0.135854

DWP, 
1010.699584, 

0.136592

DWP, 
1014.557216, 

0.13717

DWP, 
1018.414848, 

0.137479

DWP, 
1022.27248, 

0.138084

DWP, 
1026.130112, 

0.138891

DWP, 
1029.987744, 

0.140072

DWP, 
1033.845376, 

0.141005

DWP, 
1037.703008, 

0.141977

DWP, 
1041.56064, 

0.143032

DWP, 
1045.418272, 

0.144216

DWP, 
1049.275904, 

0.145172

DWP, 
1053.133536, 

0.146128

DWP, 
1056.991168, 

0.147027

DWP, 1060.8488, 
0.148223

DWP, 
1064.706432, 

0.149293

DWP, 
1068.564064, 

0.150477

DWP, 
1072.421696, 

0.151381

DWP, 
1076.279328, 

0.152047

DWP, 
1080.13696, 

0.152152

DWP, 
1083.994592, 

0.151987

DWP, 
1087.852224, 

0.151616

DWP, 
1091.709856, 

0.151581

DWP, 
1095.567488, 

0.151814

DWP, 
1099.42512, 

0.152428

DWP, 
1103.282752, 

0.152876

DWP, 
1107.140384, 

0.153228

DWP, 
1110.998016, 

0.153288

DWP, 
1114.855648, 

0.15351

DWP, 
1118.71328, 

0.153673

DWP, 
1122.570912, 

0.153969

DWP, 
1126.428544, 

0.153972

DWP, 
1130.286176, 

0.153626

DWP, 
1134.143808, 

0.153082

DWP, 
1138.00144, 

0.153342

DWP, 
1141.859072, 

0.154543

DWP, 
1145.716704, 

0.156777

DWP, 
1149.574336, 

0.159337

DWP, 
1153.431968, 

0.161693

DWP, 1157.2896, 
0.162999

DWP, 
1161.147232, 

0.163387

DWP, 
1165.004864, 

0.163177

DWP, 
1168.862496, 

0.162962

DWP, 
1172.720128, 

0.162105

DWP, 
1176.57776, 

0.160612

DWP, 
1180.435392, 

0.159391

DWP, 
1184.293024, 

0.159186

DWP, 
1188.150656, 

0.159514

DWP, 
1192.008288, 

0.1604

DWP, 
1195.86592, 

0.161806

DWP, 
1199.723552, 

0.164138

DWP, 
1203.581184, 

0.167212

DWP, 
1207.438816, 

0.17097

DWP, 
1211.296448, 

0.174935

DWP, 
1215.15408, 

0.178787

DWP, 
1219.011712, 

0.182073

DWP, 
1222.869344, 

0.184926

DWP, 
1226.726976, 

0.187187

DWP, 
1230.584608, 

0.188949

DWP, 
1234.44224, 

0.189887

DWP, 
1238.299872, 

0.190017

DWP, 
1242.157504, 

0.189359

DWP, 
1246.015136, 

0.188291

DWP, 
1249.872768, 

0.186808

DWP, 1253.7304, 
0.185205

DWP, 
1257.588032, 

0.183462

DWP, 
1261.445664, 

0.181725

DWP, 
1265.303296, 

0.179976

DWP, 
1269.160928, 

0.178675

DWP, 
1273.01856, 

0.177973

DWP, 
1276.876192, 

0.178025

DWP, 
1280.733824, 

0.178188

DWP, 
1284.591456, 

0.178209

DWP, 
1288.449088, 

0.177861

DWP, 
1292.30672, 

0.177618

DWP, 
1296.164352, 

0.177825

DWP, 
1300.021984, 

0.178731

DWP, 
1303.879616, 

0.179846

DWP, 
1307.737248, 

0.180784

DWP, 
1311.59488, 

0.180903

DWP, 
1315.452512, 

0.180121

DWP, 
1319.310144, 

0.178417

DWP, 
1323.167776, 

0.176695

DWP, 
1327.025408, 

0.175561

DWP, 
1330.88304, 

0.175525

DWP, 
1334.740672, 

0.176373

DWP, 
1338.598304, 

0.177584

DWP, 
1342.455936, 

0.178195

DWP, 
1346.313568, 

0.178539

DWP, 1350.1712, 
0.178882

DWP, 
1354.028832, 

0.179664

DWP, 
1357.886464, 

0.181066

DWP, 
1361.744096, 

0.183984

DWP, 
1365.601728, 

0.188477

DWP, 
1369.45936, 

0.192805

DWP, 
1373.316992, 

0.196648

DWP, 
1377.174624, 

0.201938

DWP, 
1381.032256, 

0.208468

DWP, 
1384.889888, 

0.214947

DWP, 
1388.74752, 

0.218732

DWP, 
1392.605152, 

0.219436

DWP, 
1396.462784, 

0.217306

DWP, 
1400.320416, 

0.213281

DWP, 
1404.178048, 

0.207793

DWP, 
1408.03568, 

0.201594

DWP, 
1411.893312, 

0.196411

DWP, 
1415.750944, 

0.193132

DWP, 
1419.608576, 

0.189995

DWP, 
1423.466208, 

0.188973

DWP, 
1427.32384, 

0.19015

DWP, 
1431.181472, 

0.19377

DWP, 
1435.039104, 

0.198279

DWP, 
1438.896736, 

0.202286

DWP, 
1442.754368, 

0.204368

DWP, 1446.612, 
0.205786

DWP, 
1450.469632, 

0.206273

DWP, 
1454.327264, 

0.206385

DWP, 
1458.184896, 

0.202822

DWP, 
1462.042528, 

0.200537

DWP, 
1465.90016, 

0.199324

DWP, 
1469.757792, 

0.198787

DWP, 
1473.615424, 

0.196605

DWP, 
1477.473056, 

0.19725

DWP, 
1481.330688, 

0.202234

DWP, 
1485.18832, 

0.211354

DWP, 
1489.045952, 

0.225186

DWP, 
1492.903584, 

0.240212

DWP, 
1496.761216, 

0.254689

DWP, 
1500.618848, 

0.268679

DWP, 
1504.47648, 

0.280251

DWP, 
1508.334112, 

0.293536

DWP, 
1512.191744, 

0.302845

DWP, 
1516.049376, 

0.306895

DWP, 
1519.907008, 

0.307532

DWP, 
1523.76464, 

0.304453

DWP, 
1527.622272, 

0.302977

DWP, 
1531.479904, 

0.300088

DWP, 
1535.337536, 

0.296823

DWP, 
1539.195168, 

0.290583
DWP, 1543.0528, 

0.27906

DWP, 
1546.910432, 

0.271015

DWP, 
1550.768064, 

0.264157

DWP, 
1554.625696, 

0.257135

DWP, 
1558.483328, 

0.245898

DWP, 
1562.34096, 

0.23552

DWP, 
1566.198592, 

0.230637

DWP, 
1570.056224, 

0.224091

DWP, 
1573.913856, 

0.218747

DWP, 
1577.771488, 

0.213585

DWP, 
1581.62912, 

0.210384

DWP, 
1585.486752, 

0.20878

DWP, 
1589.344384, 

0.208148

DWP, 
1593.202016, 

0.209433

DWP, 
1597.059648, 

0.212669

DWP, 
1600.91728, 

0.218941

DWP, 
1604.774912, 

0.228796

DWP, 
1608.632544, 

0.243549

DWP, 
1612.490176, 

0.260945

DWP, 
1616.347808, 

0.281127

DWP, 
1620.20544, 

0.299521

DWP, 
1624.063072, 

0.310468

DWP, 
1627.920704, 

0.316037

DWP, 
1631.778336, 

0.317029

DWP, 
1635.635968, 

0.312383
DWP, 1639.4936, 

0.303595

DWP, 
1643.351232, 

0.298198

DWP, 
1647.208864, 

0.28829

DWP, 
1651.066496, 

0.27897

DWP, 
1654.924128, 

0.264714

DWP, 
1658.78176, 

0.256837

DWP, 
1662.639392, 

0.246942

DWP, 
1666.497024, 

0.236863

DWP, 
1670.354656, 

0.225108

DWP, 
1674.212288, 

0.213477

DWP, 
1678.06992, 

0.203351

DWP, 
1681.927552, 

0.194857

DWP, 
1685.785184, 

0.180592

DWP, 
1689.642816, 

0.171708

DWP, 
1693.500448, 

0.163077

DWP, 
1697.35808, 

0.151279

DWP, 
1701.215712, 

0.135385

DWP, 
1705.073344, 

0.126947

DWP, 
1708.930976, 

0.120558

DWP, 
1712.788608, 

0.117815

DWP, 
1716.64624, 

0.114243

DWP, 
1720.503872, 

0.112621

DWP, 
1724.361504, 

0.111103

DWP, 
1728.219136, 

0.110845

DWP, 
1732.076768, 

0.109653

DWP, 1735.9344, 
0.109382

DWP, 
1739.792032, 

0.10831

DWP, 
1743.649664, 

0.108295

DWP, 
1747.507296, 

0.10745

DWP, 
1751.364928, 

0.107272

DWP, 
1755.22256, 

0.106533

DWP, 
1759.080192, 

0.106642

DWP, 
1762.937824, 

0.106056

DWP, 
1766.795456, 

0.10625

DWP, 
1770.653088, 

0.105811

DWP, 
1774.51072, 

0.105958

DWP, 
1778.368352, 

0.105577

DWP, 
1782.225984, 

0.105816

DWP, 
1786.083616, 

0.105466

DWP, 
1789.941248, 

0.105776

DWP, 
1793.79888, 

0.105476

DWP, 
1797.656512, 

0.105738

DWP, 
1801.514144, 

0.10538

DWP, 
1805.371776, 

0.105642

DWP, 
1809.229408, 

0.105436

DWP, 
1813.08704, 

0.105595

DWP, 
1816.944672, 

0.105305

DWP, 
1820.802304, 

0.105681

DWP, 
1824.659936, 

0.105509

DWP, 
1828.517568, 

0.105753

DWP, 1832.3752, 
0.105405

DWP, 
1836.232832, 

0.105657

DWP, 
1840.090464, 

0.105444

DWP, 
1843.948096, 

0.105759

DWP, 
1847.805728, 

0.105451

DWP, 
1851.66336, 

0.105657

DWP, 
1855.520992, 

0.105451

DWP, 
1859.378624, 

0.105791

DWP, 
1863.236256, 

0.105655

DWP, 
1867.093888, 

0.106007

DWP, 
1870.95152, 

0.105745

DWP, 
1874.809152, 

0.106046

DWP, 
1878.666784, 

0.105842

DWP, 
1882.524416, 

0.106264

DWP, 
1886.382048, 

0.106196

DWP, 
1890.23968, 

0.106456

DWP, 
1894.097312, 

0.106163

DWP, 
1897.954944, 

0.106382

DWP, 
1901.812576, 

0.106099

DWP, 
1905.670208, 

0.106367

DWP, 
1909.52784, 

0.106143

DWP, 
1913.385472, 

0.106517

DWP, 
1917.243104, 

0.106207

DWP, 
1921.100736, 

0.106419

DWP, 
1924.958368, 

0.106157

DWP, 1928.816, 
0.106463

DWP, 
1932.673632, 

0.106218

DWP, 
1936.531264, 

0.106577

DWP, 
1940.388896, 

0.106246

DWP, 
1944.246528, 

0.106635

DWP, 
1948.10416, 

0.106279

DWP, 
1951.961792, 

0.106468

DWP, 
1955.819424, 

0.106043

DWP, 
1959.677056, 

0.10654

DWP, 
1963.534688, 

0.106276

DWP, 
1967.39232, 

0.10658

DWP, 
1971.249952, 

0.106152

DWP, 
1975.107584, 

0.106869

DWP, 
1978.965216, 

0.107089

DWP, 
1982.822848, 

0.107795

DWP, 
1986.68048, 

0.107256

DWP, 
1990.538112, 

0.107465

DWP, 
1994.395744, 

0.106948

DWP, 
1998.253376, 

0.107245

DWP, 
2002.111008, 

0.106848

DWP, 
2005.96864, 

0.107243

DWP, 
2009.826272, 

0.107083

DWP, 
2013.683904, 

0.107575

DWP, 
2017.541536, 

0.107155

DWP, 
2021.399168, 

0.107534

DWP, 2025.2568, 
0.107252

DWP, 
2029.114432, 

0.107957

DWP, 
2032.972064, 

0.107962

DWP, 
2036.829696, 

0.108618

DWP, 
2040.687328, 

0.108539

DWP, 
2044.54496, 

0.108971

DWP, 
2048.402592, 

0.108851

DWP, 
2052.260224, 

0.109089

DWP, 
2056.117856, 

0.108682

DWP, 
2059.975488, 

0.109172

DWP, 
2063.83312, 

0.1092

DWP, 
2067.690752, 

0.10956

DWP, 
2071.548384, 

0.109428

DWP, 
2075.406016, 

0.109786

DWP, 
2079.263648, 

0.109803

DWP, 
2083.12128, 

0.109991

DWP, 
2086.978912, 

0.109682

DWP, 
2090.836544, 

0.109862

DWP, 
2094.694176, 

0.109762

DWP, 
2098.551808, 

0.110145

DWP, 
2102.40944, 

0.110066

DWP, 
2106.267072, 

0.110333

DWP, 
2110.124704, 

0.11029

DWP, 
2113.982336, 

0.110328

DWP, 
2117.839968, 

0.109919

DWP, 2121.6976, 
0.109803

DWP, 
2125.555232, 

0.109345

DWP, 
2129.412864, 

0.109225

DWP, 
2133.270496, 

0.108773

DWP, 
2137.128128, 

0.108979

DWP, 
2140.98576, 

0.108631

DWP, 
2144.843392, 

0.108759

DWP, 
2148.701024, 

0.10836

DWP, 
2152.558656, 

0.108357

DWP, 
2156.416288, 

0.107862

DWP, 
2160.27392, 

0.109003

DWP, 
2164.131552, 

0.109546

DWP, 
2167.989184, 

0.109912

DWP, 
2171.846816, 

0.109417

DWP, 
2175.704448, 

0.109784

DWP, 
2179.56208, 

0.109579

DWP, 
2183.419712, 

0.109922

DWP, 
2187.277344, 

0.109861

DWP, 
2191.134976, 

0.110214

DWP, 
2194.992608, 

0.110012

DWP, 
2198.85024, 

0.110171

DWP, 
2202.707872, 

0.109917

DWP, 
2206.565504, 

0.110146

DWP, 
2210.423136, 

0.110071

DWP, 
2214.280768, 

0.110387

DWP, 2218.1384, 
0.110321

DWP, 
2221.996032, 

0.11064

DWP, 
2225.853664, 

0.110419

DWP, 
2229.711296, 

0.110656

DWP, 
2233.568928, 

0.11072

DWP, 
2237.42656, 

0.110976

DWP, 
2241.284192, 

0.110806

DWP, 
2245.141824, 

0.111043

DWP, 
2248.999456, 

0.110978

DWP, 
2252.857088, 

0.111061

DWP, 
2256.71472, 

0.111088

DWP, 
2260.572352, 

0.111411

DWP, 
2264.429984, 

0.111339

DWP, 
2268.287616, 

0.111596

DWP, 
2272.145248, 

0.111625

DWP, 
2276.00288, 

0.111906

DWP, 
2279.860512, 

0.111957

DWP, 
2283.718144, 

0.112168

DWP, 
2287.575776, 

0.112078

DWP, 
2291.433408, 

0.112035

DWP, 
2295.29104, 

0.111903

DWP, 
2299.148672, 

0.112048

DWP, 
2303.006304, 

0.112035

DWP, 
2306.863936, 

0.112203

DWP, 
2310.721568, 

0.112251

DWP, 2314.5792, 
0.112556

DWP, 
2318.436832, 

0.112771

DWP, 
2322.294464, 

0.113061

DWP, 
2326.152096, 

0.112671

DWP, 
2330.009728, 

0.112581

DWP, 
2333.86736, 

0.112486

DWP, 
2337.724992, 

0.112432

DWP, 
2341.582624, 

0.112261

DWP, 
2345.440256, 

0.112618

DWP, 
2349.297888, 

0.112753

DWP, 
2353.15552, 

0.112888

DWP, 
2357.013152, 

0.112607

DWP, 
2360.870784, 

0.112723

DWP, 
2364.728416, 

0.112479

DWP, 
2368.586048, 

0.112622

DWP, 
2372.44368, 

0.112607

DWP, 
2376.301312, 

0.112876

DWP, 
2380.158944, 

0.112918

DWP, 
2384.016576, 

0.113092

DWP, 
2387.874208, 

0.113098

DWP, 
2391.73184, 

0.113232

DWP, 
2395.589472, 

0.113306

DWP, 
2399.447104, 

0.113557

DWP, 
2403.304736, 

0.113653

DWP, 
2407.162368, 

0.113873

DWP, 2411.02, 
0.113913

DWP, 
2414.877632, 

0.114082

DWP, 
2418.735264, 

0.114153

DWP, 
2422.592896, 

0.114358

DWP, 
2426.450528, 

0.114377

DWP, 
2430.30816, 

0.114478

DWP, 
2434.165792, 

0.114529

DWP, 
2438.023424, 

0.114711

DWP, 
2441.881056, 

0.114688

DWP, 
2445.738688, 

0.114859

DWP, 
2449.59632, 

0.114974

DWP, 
2453.453952, 

0.115255

DWP, 
2457.311584, 

0.115334

DWP, 
2461.169216, 

0.115455

DWP, 
2465.026848, 

0.115478

DWP, 
2468.88448, 

0.115693

DWP, 
2472.742112, 

0.115762

DWP, 
2476.599744, 

0.115947

DWP, 
2480.457376, 

0.11606

DWP, 
2484.315008, 

0.116276

DWP, 
2488.17264, 

0.116352

DWP, 
2492.030272, 

0.116631

DWP, 
2495.887904, 

0.116708

DWP, 
2499.745536, 

0.116778

DWP, 
2503.603168, 

0.116743

DWP, 2507.4608, 
0.116941

DWP, 
2511.318432, 

0.117076

DWP, 
2515.176064, 

0.117281

DWP, 
2519.033696, 

0.117336

DWP, 
2522.891328, 

0.11752

DWP, 
2526.74896, 

0.117601

DWP, 
2530.606592, 

0.117774

DWP, 
2534.464224, 

0.117832

DWP, 
2538.321856, 

0.118074

DWP, 
2542.179488, 

0.118165

DWP, 
2546.03712, 

0.118282

DWP, 
2549.894752, 

0.118303

DWP, 
2553.752384, 

0.118515

DWP, 
2557.610016, 

0.118635

DWP, 
2561.467648, 

0.118778

DWP, 
2565.32528, 

0.118781

DWP, 
2569.182912, 

0.118959

DWP, 
2573.040544, 

0.119011

DWP, 
2576.898176, 

0.119171

DWP, 
2580.755808, 

0.119232

DWP, 
2584.61344, 

0.119308

DWP, 
2588.471072, 

0.119332

DWP, 
2592.328704, 

0.119524

DWP, 
2596.186336, 

0.119625

DWP, 
2600.043968, 

0.119877

DWP, 2603.9016, 
0.120042

DWP, 
2607.759232, 

0.120182

DWP, 
2611.616864, 

0.120253

DWP, 
2615.474496, 

0.120505

DWP, 
2619.332128, 

0.120596

DWP, 
2623.18976, 

0.120724

DWP, 
2627.047392, 

0.120835

DWP, 
2630.905024, 

0.121022

DWP, 
2634.762656, 

0.121069

DWP, 
2638.620288, 

0.12115

DWP, 
2642.47792, 

0.121135

DWP, 
2646.335552, 

0.121244

DWP, 
2650.193184, 

0.121274

DWP, 
2654.050816, 

0.121371

DWP, 
2657.908448, 

0.121428

DWP, 
2661.76608, 

0.121468

DWP, 
2665.623712, 

0.121443

DWP, 
2669.481344, 

0.121579

DWP, 
2673.338976, 

0.121694

DWP, 
2677.196608, 

0.121887

DWP, 
2681.05424, 

0.122013

DWP, 
2684.911872, 

0.122132

DWP, 
2688.769504, 

0.122218

DWP, 
2692.627136, 

0.122429

DWP, 
2696.484768, 

0.122557

DWP, 2700.3424, 
0.12273

DWP, 
2704.200032, 

0.122878

DWP, 
2708.057664, 

0.1231

DWP, 
2711.915296, 

0.123326

DWP, 
2715.772928, 

0.123679

DWP, 
2719.63056, 

0.123928

DWP, 
2723.488192, 

0.124207

DWP, 
2727.345824, 

0.124414

DWP, 
2731.203456, 

0.12469

DWP, 
2735.061088, 

0.124946

DWP, 
2738.91872, 

0.125288

DWP, 
2742.776352, 

0.125542

DWP, 
2746.633984, 

0.12579

DWP, 
2750.491616, 

0.126039

DWP, 
2754.349248, 

0.126361

DWP, 
2758.20688, 

0.12655

DWP, 
2762.064512, 

0.126832

DWP, 
2765.922144, 

0.1271

DWP, 
2769.779776, 

0.127437

DWP, 
2773.637408, 

0.127694

DWP, 
2777.49504, 

0.127944

DWP, 
2781.352672, 

0.128212

DWP, 
2785.210304, 

0.12853

DWP, 
2789.067936, 

0.12882

DWP, 
2792.925568, 

0.129163

DWP, 2796.7832, 
0.129428

DWP, 
2800.640832, 

0.129742

DWP, 
2804.498464, 

0.12997

DWP, 
2808.356096, 

0.130342

DWP, 
2812.213728, 

0.130659

DWP, 
2816.07136, 

0.130966

DWP, 
2819.928992, 

0.131214

DWP, 
2823.786624, 

0.131568

DWP, 
2827.644256, 

0.131922

DWP, 
2831.501888, 

0.132437

DWP, 
2835.35952, 

0.132906

DWP, 
2839.217152, 

0.133466

DWP, 
2843.074784, 

0.134153

DWP, 
2846.932416, 

0.135163

DWP, 
2850.790048, 

0.13625

DWP, 
2854.64768, 

0.137419

DWP, 
2858.505312, 

0.138667

DWP, 
2862.362944, 

0.140275

DWP, 
2866.220576, 

0.142072

DWP, 
2870.078208, 

0.143592

DWP, 
2873.93584, 

0.144068

DWP, 
2877.793472, 

0.143579

DWP, 
2881.651104, 

0.142617

DWP, 
2885.508736, 

0.142088

DWP, 
2889.366368, 

0.142088

DWP, 2893.224, 
0.142631

DWP, 
2897.081632, 

0.143501

DWP, 
2900.939264, 

0.144551

DWP, 
2904.796896, 

0.145766

DWP, 
2908.654528, 

0.147254

DWP, 
2912.51216, 

0.148775

DWP, 
2916.369792, 

0.150262

DWP, 
2920.227424, 

0.151574

DWP, 
2924.085056, 

0.15292

DWP, 
2927.942688, 

0.154052

DWP, 
2931.80032, 

0.154705

DWP, 
2935.657952, 

0.154591

DWP, 
2939.515584, 

0.154015

DWP, 
2943.373216, 

0.15356

DWP, 
2947.230848, 

0.15389

DWP, 
2951.08848, 

0.154934

DWP, 
2954.946112, 

0.156264

DWP, 
2958.803744, 

0.15696

DWP, 
2962.661376, 

0.156679

DWP, 
2966.519008, 

0.155186

DWP, 
2970.37664, 

0.153042

DWP, 
2974.234272, 

0.150582

DWP, 
2978.091904, 

0.148248

DWP, 
2981.949536, 

0.145989

DWP, 
2985.807168, 

0.144019

DWP, 2989.6648, 
0.142511

DWP, 
2993.522432, 

0.141623

DWP, 
2997.380064, 

0.140931

DWP, 
3001.237696, 

0.140605

DWP, 
3005.095328, 

0.140649

DWP, 
3008.95296, 

0.141062

DWP, 
3012.810592, 

0.141539

DWP, 
3016.668224, 

0.142008

DWP, 
3020.525856, 

0.142562

DWP, 
3024.383488, 

0.143279

DWP, 
3028.24112, 

0.143952

DWP, 
3032.098752, 

0.144678

DWP, 
3035.956384, 

0.145259

DWP, 
3039.814016, 

0.145965

DWP, 
3043.671648, 

0.146651

DWP, 
3047.52928, 

0.147315

DWP, 
3051.386912, 

0.147876

DWP, 
3055.244544, 

0.148352

DWP, 
3059.102176, 

0.148658

DWP, 
3062.959808, 

0.14899

DWP, 
3066.81744, 

0.149135

DWP, 
3070.675072, 

0.149103

DWP, 
3074.532704, 

0.148945

DWP, 
3078.390336, 

0.148882

DWP, 
3082.247968, 

0.148665

DWP, 3086.1056, 
0.148344

DWP, 
3089.963232, 

0.147939

DWP, 
3093.820864, 

0.147523

DWP, 
3097.678496, 

0.147168

DWP, 
3101.536128, 

0.147015

DWP, 
3105.39376, 

0.146802

DWP, 
3109.251392, 

0.146629

DWP, 
3113.109024, 

0.146525

DWP, 
3116.966656, 

0.146643

DWP, 
3120.824288, 

0.146822

DWP, 
3124.68192, 

0.147078

DWP, 
3128.539552, 

0.147304

DWP, 
3132.397184, 

0.147623

DWP, 
3136.254816, 

0.148075

DWP, 
3140.112448, 

0.148679

DWP, 
3143.97008, 

0.14921

DWP, 
3147.827712, 

0.149796

DWP, 
3151.685344, 

0.150431

DWP, 
3155.542976, 

0.151162

DWP, 
3159.400608, 

0.151855

DWP, 
3163.25824, 

0.152756

DWP, 
3167.115872, 

0.153562

DWP, 
3170.973504, 

0.154447

DWP, 
3174.831136, 

0.155304

DWP, 
3178.688768, 

0.15628

DWP, 3182.5464, 
0.157273

DWP, 
3186.404032, 

0.158227

DWP, 
3190.261664, 

0.159079

DWP, 
3194.119296, 

0.159948

DWP, 
3197.976928, 

0.160799

DWP, 
3201.83456, 

0.161745

DWP, 
3205.692192, 

0.162587

DWP, 
3209.549824, 

0.16343

DWP, 
3213.407456, 

0.164083

DWP, 
3217.265088, 

0.164838

DWP, 
3221.12272, 

0.165762

DWP, 
3224.980352, 

0.166792

DWP, 
3228.837984, 

0.167691

DWP, 
3232.695616, 

0.168702

DWP, 
3236.553248, 

0.169817

DWP, 
3240.41088, 

0.171146

DWP, 
3244.268512, 

0.172468

DWP, 
3248.126144, 

0.173811

DWP, 
3251.983776, 

0.175159

DWP, 
3255.841408, 

0.176704

DWP, 
3259.69904, 

0.178199

DWP, 
3263.556672, 

0.179563

DWP, 
3267.414304, 

0.180542

DWP, 
3271.271936, 

0.181173

DWP, 
3275.129568, 

0.181331

DWP, 3278.9872, 
0.181192

DWP, 
3282.844832, 

0.18068

DWP, 
3286.702464, 

0.179805

DWP, 
3290.560096, 

0.178584

DWP, 
3294.417728, 

0.177179

DWP, 
3298.27536, 

0.175626

DWP, 
3302.132992, 

0.174089

DWP, 
3305.990624, 

0.172341

DWP, 
3309.848256, 

0.170505

DWP, 
3313.705888, 

0.168653

DWP, 
3317.56352, 

0.166991

DWP, 
3321.421152, 

0.165394

DWP, 
3325.278784, 

0.163827

DWP, 
3329.136416, 

0.162123

DWP, 
3332.994048, 

0.160706

DWP, 
3336.85168, 

0.159332

DWP, 
3340.709312, 

0.158044

DWP, 
3344.566944, 

0.156774

DWP, 
3348.424576, 

0.155635

DWP, 
3352.282208, 

0.154419

DWP, 
3356.13984, 

0.153312

DWP, 
3359.997472, 

0.152308

DWP, 
3363.855104, 

0.151397

DWP, 
3367.712736, 

0.150356

DWP, 
3371.570368, 

0.149483

DWP, 3375.428, 
0.148642

DWP, 
3379.285632, 

0.147892

DWP, 
3383.143264, 

0.147075

DWP, 
3387.000896, 

0.146336

DWP, 
3390.858528, 

0.145637

DWP, 
3394.71616, 

0.144992

DWP, 
3398.573792, 

0.144382

DWP, 
3402.431424, 

0.143885

DWP, 
3406.289056, 

0.143279

DWP, 
3410.146688, 

0.142601

DWP, 
3414.00432, 

0.141867

DWP, 
3417.861952, 

0.141345

DWP, 
3421.719584, 

0.140685

DWP, 
3425.577216, 

0.140021

DWP, 
3429.434848, 

0.139248

DWP, 
3433.29248, 

0.138668

DWP, 
3437.150112, 

0.138096

DWP, 
3441.007744, 

0.137539

DWP, 
3444.865376, 

0.13687

DWP, 
3448.723008, 

0.13634

DWP, 
3452.58064, 

0.135831

DWP, 
3456.438272, 

0.135354

DWP, 
3460.295904, 

0.134885

DWP, 
3464.153536, 

0.134473

DWP, 
3468.011168, 

0.133988

DWP, 3471.8688, 
0.133522

DWP, 
3475.726432, 

0.133104

DWP, 
3479.584064, 

0.132738

DWP, 
3483.441696, 

0.132262

DWP, 
3487.299328, 

0.131812

DWP, 
3491.15696, 

0.131247

DWP, 
3495.014592, 

0.130772

DWP, 
3498.872224, 

0.130327

DWP, 
3502.729856, 

0.129863

DWP, 
3506.587488, 

0.129268

DWP, 
3510.44512, 

0.128769

DWP, 
3514.302752, 

0.128235

DWP, 
3518.160384, 

0.12785

DWP, 
3522.018016, 

0.127355

DWP, 
3525.875648, 

0.126789

DWP, 
3529.73328, 

0.126144

DWP, 
3533.590912, 

0.125642

DWP, 
3537.448544, 

0.12511

DWP, 
3541.306176, 

0.124748

DWP, 
3545.163808, 

0.124119

DWP, 
3549.02144, 

0.123421

DWP, 
3552.879072, 

0.122744

DWP, 
3556.736704, 

0.122359

DWP, 
3560.594336, 

0.122058

DWP, 
3564.451968, 

0.121521

DWP, 3568.3096, 
0.120542

DWP, 
3572.167232, 

0.120094

DWP, 
3576.024864, 

0.119643

DWP, 
3579.882496, 

0.119109

DWP, 
3583.740128, 

0.118635

DWP, 
3587.59776, 

0.118092

DWP, 
3591.455392, 

0.117458

DWP, 
3595.313024, 

0.117082

DWP, 
3599.170656, 

0.116577

DWP, 
3603.028288, 

0.116172

DWP, 
3606.88592, 

0.115675

DWP, 
3610.743552, 

0.115281

DWP, 
3614.601184, 

0.114887

DWP, 
3618.458816, 

0.114477

DWP, 
3622.316448, 

0.114033

DWP, 
3626.17408, 

0.113703

DWP, 
3630.031712, 

0.113119

DWP, 
3633.889344, 

0.112849

DWP, 
3637.746976, 

0.112411

DWP, 
3641.604608, 

0.112241

DWP, 
3645.46224, 

0.112057

DWP, 
3649.319872, 

0.111508

DWP, 
3653.177504, 

0.111018

DWP, 
3657.035136, 

0.110718

DWP, 
3660.892768, 

0.110533

DWP, 3664.7504, 
0.110572

DWP, 
3668.608032, 

0.110406

DWP, 
3672.465664, 

0.110022

DWP, 
3676.323296, 

0.109625

DWP, 
3680.180928, 

0.109584

DWP, 
3684.03856, 

0.109506

DWP, 
3687.896192, 

0.109371

DWP, 
3691.753824, 

0.109255

DWP, 
3695.611456, 

0.109348

DWP, 
3699.469088, 

0.109217

DWP, 
3703.32672, 

0.109189

DWP, 
3707.184352, 

0.109279

DWP, 
3711.041984, 

0.109261

DWP, 
3714.899616, 

0.109307

DWP, 
3718.757248, 

0.109449

DWP, 
3722.61488, 

0.109529

DWP, 
3726.472512, 

0.109643

DWP, 
3730.330144, 

0.10968

DWP, 
3734.187776, 

0.109543

DWP, 
3738.045408, 

0.109425

DWP, 
3741.90304, 

0.109538

DWP, 
3745.760672, 

0.109433

DWP, 
3749.618304, 

0.109462

DWP, 
3753.475936, 

0.109424

DWP, 
3757.333568, 

0.109524

DWP, 3761.1912, 
0.109478

DWP, 
3765.048832, 

0.109548

DWP, 
3768.906464, 

0.109427

DWP, 
3772.764096, 

0.109519

DWP, 
3776.621728, 

0.109504

DWP, 
3780.47936, 

0.109558

DWP, 
3784.336992, 

0.109492

DWP, 
3788.194624, 

0.109496
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Fig. 3. Comparison of free thiol concentrations in liquid and in spray-dried samples: influence 
of denaturation and glycerol addition (n=3, mean ± SD, * and † p <0.05 significantly different 
from solution of NWP and DWP respectively). 
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Fig. 4. WP release from (Δ) NWP and (□) DWP powders obtained by spray-drying, at pH 1.2 
(open symbol) or pH 6.8 (closed symbol) during 8 h in USP 4 closed system (n=3, mean ± SD). 
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Fig. 5. In vitro trypsin and chymotrypsin inhibitory effect of NWP and DWP powders obtained 
by spray-drying (n = 3, mean ± SD, * and † p <0.05 significantly different from trypsin and 
NWP respectively). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



22 
 

 

 

 

Fig. 6. TEER (%) values obtained on Caco-2 cells after 2 h incubation of NWP, DWP and DWP-
Gly powders on Caco-2 cells (n = 3, mean ± SD). 
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Table 1.  
Spray-drying of WP solutions (10%, w/w): Evaluation of response variables (yield, residual 
humidity, outlet temperature and particle size) as a function of applied process parameters 
(inlet temperature 160°C, pump rate 5.7 mg.min-1 and Q-flow 50 mmHg) (n=3 ± SD). 
 

WP form NWP DWP 

Yield (%) 87.3 ± 0.1 80.8 ± 0.4 

Residual humidity (%) 4.5 ± 0.2 3.9 ± 1.2 

Outlet temperature (°C) 88.6 ± 1.2 72 ± 1.0 

D [3,2] µm 4.2 ± 2.6 4.2 ± 2.7 
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Table 2.  
Solubility (mg.mL-1) of WP powders (unrefined WP, NWP-sp or DWP-sp) in pH 1.2, 4.5, 6.8 or 
7.5 buffers (n = 3, mean ± SD). 
 

Buffer pH 1.2 pH 4.5 pH 6.8 pH 7.5 

Unrefined WP 502.6 ± 30.8 772.5 ± 51.2 835.2 ± 47.2 872.5 ± 39.7 

NWP 469.8 ± 26.9 723.4 ± 38.5 784.4 ± 33.8 867.6 ± 33.3 

DWP 2.2 (± 0.3).10-3 8.8 ± 0.3 14.4 ± 2.1 16.9 ± 1.4 
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Table 3. 
Mean apparent permeability (Papp) of PEG 4000 and absorption enhancement ratio (R) across 
Caco-2 cell monolayers, alone (control, free PEG) or with NWP-sp or DWP-sp powder after 
2h incubation (n = 3, mean ± SD, * p <0.05 significantly different from control). 
 

Sample Absorption Papp  R 

 µg % x (10-6.cms-1)  

Control 52.96 ± 2.55 11.21 ± 0.54 6.95 ± 0.03 1.00 

NWP 47.72 ± 2.40 10.36 ± 0.52 6.42 ± 0.03 0.92 

DWP 100.44 ± 5.02 21.80 ± 1.09 13.20 ± 0.06* 1.91* 

 

 


