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Good solvents 

Poor solvents 

What is HSPiP?... A way to characterize a wide range of chemicals 

based on 3 parameters only: 

  

•δD Dispersion - van der Waals forces=the amount of polarizable 

electrons 

 

•δP Classic Polarity… dipole moment 

 

•δH  Hydrogen bonding 

• Polymers sphere - is defined based on their 

interaction with solvents (good/bad) 

 

• The more similar the molecules in the lattice, the 

easier it is for them to be compatible.  

 

• The further apart, the least alike they are 

 

HSPiP program – a prolog to RISE rapid substitution tool 
 

Solvents and polymers 



 RISE Rapid substitution tool is a database which, for a given chemical, 
can put at a fingertip information about: 

 

 Chemical properties – via HSPiP program (dD, dP, dH, MWt, Density, 
Mvol, Bpt, MPt, FPt, VP@25, … ) 

 

 Chemical Safety (Harm, CMR[Carc, Muta, Repr], Skin, AcuteTox…) 
from KEMI (Sweden) and EPA (USA) 

 

 Skin permeation and Eye irritation information 

 

 Odor (type and threshold) 

 

 Price (from a common vendor) 

3 This tool can help companies use best chemical in their products  

What is RISE Rapid substitution tool? 



 Let´s find a replacement for Xylene 

 

 Position in the Hansen space 

 Similar Relative Evaporation Rate 
(RER) 

 Low melting point  

 Good price  

 Less odor  

 Minimal hazards 
(flammability/health/reactivity) 
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How it works? 

Xylene CAS 108-38-3 

 Xylene is used as a solvent in the printing, 
rubber, paint and leather industries 

 

 Well documented safety issues: 

J Oral Maxillofac Pathol. 2010 Jan-Jun; 
14(1): 1–5. 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2996004/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2996004/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2996004/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2996004/
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Use HSPiP program to identify candidates with similar 

properties 

Similar Relative Evaporation Rate (RER) 

Low melting point  Candidates with melting point below zero 
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RISE Rapid substitution tool - to evaluate hazards  

Records on toxic candidates can be evaluated  

together with our RISE tox team 

The higher the value of the recorded number the 

safer the chemical  

A database on hazardous chemicals from KEMI – The Swedish Chemical Agency 

X- there are records on hazard 
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RISE Rapid substitution tool - to evaluate hazards  

The positive list from EPA correlated with the Hazard list form KEMI 

• Amyl acetate yellow on EPA and 3S on KEMI  

• n-propyl acetate green on EPA and no records on KEMI 

Positive list Safe Chemical database from EPA – Environmental Protection Agency USA 
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Database from American Industrial Hygiene Association - Oman government, 3M and tgsc.com  

RISE Rapid substitution tool to evaluate odor 

Link to tgsc.com 

The Goodsensecompany is a free online database 

Click on CAS 
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Price is an important factor in the selection of the best candidate 

RISE Rapid substitution tool to evaluate price  

Using a database from a common vendor 
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The higher the number the less permeation 

RISE Rapid substitution tool – records on skin permeation 

• This originates from Dr. Hansen work on safe gloves and skin and 

showed that the correlation between LogP and skin permeation 

used by pharma and cosmetic is wrong 

 

• The molar volume is important for skin delivery (diffusion 

coefficients decrease according to MVol² or MVol³), as is the 

ability of the solvent to swell the skin  

https://www.hansen-solubility.com/HSP-examples/skin.php 

https://www.hansen-solubility.com/HSP-examples/skin.php
https://www.hansen-solubility.com/HSP-examples/skin.php
https://www.hansen-solubility.com/HSP-examples/skin.php
https://www.hansen-solubility.com/HSP-examples/skin.php
https://www.hansen-solubility.com/HSP-examples/skin.php
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The higher the number the less irritation 

RISE Rapid substitution tool – records on eye irritation  

• RISE has developed a model to predict eye-irritation of 

substances 
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A new method for in-silico prediction of eye-irritation 

using Hansen Solubility Parameters Idea: 

 

  
Could we treat the cornea as a polymer… 

…and use a Hansen approach? 

? 

http://commons.wikimedia.org/wiki/File:Eye_iris.jpg


1
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Selection of  

 

• 62 non-irritants (”No Cat”, ”CO=0”)  

 

• 4 strong irritants (”Cat 1”, but non-acidic, non-

alkaline, non-reactive, no particles etc) 

 

from (”The Draize eye test Reference Database 

(DRD)”,  Arch Toxicol (2017) 91:521–547) 

 

1
2-Hydroxy iso-butyric acid 

ethyl ester
80-55-7 Cat 1

5 Cyclohexanol 108-93-0 Cat 1

47 1-Chloroctan-8-ol 23144-52-7 Cat 1

49 Benzyl alcohol (neat) 100-51-6 Cat 1

UN GHS 

Classification

Study

Number

Test Chemical 

Name
CAS RN

  

Thanks to Cosmetics Europe and Dr. Bertrand Desprez for providing 

us access to the underlying data in  "The Draize eye test Reference 

Database (DRD)", Arch Toxicol (2017) 91:521–547 
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• The 4 irritants are positioned within a well-defined sphere in Hansen space 

 

• ALL 62 non-irritants fall outside the sphere 

One can we treat cornea as a polymer!  



 

OK!  

So which synthetic polymer is most similar to the 

cornea? 

? ? 
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Elongation of a elastan/polyamid thread dipped in a liquid seemed to 

correlate with its eye-irritation! 

 

• Up to ca 50% elongation in irritants 

• No elongation in non-irritants 

• Equilibrium after 3 hours. 

 

 

 

 

(Small dataset,  

4 irritants + 3 non-irritants)  
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Hi! I have 101 compounds in my 

lab. Which are eye-irritants and 

which are not? 

Correct answer: 

These four are non-irritants 

(surface active EO-ethers, and EO gas) 

These 7 are irritants 

(all close to the irritation sphere) In 90 of 101 cases 

the model gives 

a correct answer 

~ 9/10 

The method is still under development  

and will thereafter be validated 
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Water 

Benzyl alcohol (BA) 

Swells the thread almost 100% 

 

 Thread material 

1 vol-% BA in water 

(15 cm) 

Can our threads pick up ”formulation scalping”? 
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Summary 

 One can easily use RISE rapid substitution tool for quick screening of 
chemicals based on: 

 Chemical properties and safety  

 Eye irritation and skin sensitivity  

 Odor and price 

 

 For the example of Xylene substitution, the best replacing candidate can be 
chosen based on the chosen application and the following arguments: 

• Amyl Acetate or n-Propyl Acetate  

• Good price but the slight odor must be tolerated  

• Aquatic toxicity is not relevant for the chosen application 

• It may be more sensitive to the eye or to the skin than Xylene  

 

• Promising eye irritation tool under development! 
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