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SCHOON DIFFERENTIAL CALORIMETERTM

This easy-to-use, low-cost device provides essential information needed by
nail product distributors, manufacturers, product developers and scientists.

• Rapidly tests and analyzes curing of  any UV gel and nail lamp combination.

• Measures how well any UV/LED nail lamps cures any curable nail product.



What is the Schoon Differential Calorimeter?

 A multi-channel scientific analyzer that precisely measures the heat
 released during UV curing and uses this information to calculate:

 1.  The degree of UV curing for any UV product/nail lamp

 2.  The maximum temperature reached during curing

 3.  The UV curing efficiency of the nail lamp

 4.  Degree of curing for nail products

 5.  Initial polymerization rates

 6.  Optimum curing time

 7.  Activation Energy



How and Why was this Device Developed?

•  Twenty years ago, scientific researcher Doug Schoon built his first customized    
    differential calorimeter designed for testing UV nail gels and lamps.

•  The device produced very valuable information however the complex testing  
   and difficult calculations took a full day to measure the properties for a just    
   a single UV gel product and nail lamp.

•  Today, the Schoon Differential Calorimeter completes the same process in     
    about  35-40 minutes per product.

•   Works with PC’s running Microsoft Excel.

•   Simple and Easy to Use!



Why Use a Differential Calorimeter?

• UV cured products harden and can be filed when they are only 50% cured. 
                These may look and feel “cured” but are not cured to safe levels.

• No one can tell if a nail is under cured or over cured, or properly cured    
when they file it- they all file the same way.

• The Schoon Differential Calorimeter helps product developers and/or 
manufacturers better understand the curing of their existing, new or 
experimental formulations and improve them.

• Distributors can use the device to check on the
        quality of incoming  products, including 
        UV gels, gel mani and any type of nail lamp.



Why Use a Differential Calorimeter?

• UV nail products are “under cured”, “over cured”, or “properly cured”. The 
most common of these is under curing which often leads to skin irritation 
and/or long-lasting allergies.

• Both clients and nail professionals are at risk from overexposure to under 
cured dust/filings or while soaking products off in remover solvent.

• Wearing under cured nails can lead to allergic skin reactions, while 
        nail bed thermal burns (heat spikes) are caused by over cured UV gels.

• Clearly, a leading cause of these injuries
        is a mismatch  between the UV gel and
        nail lamp that leads to under or over curing.



What are the Results of an Improper Cure?
• Under cured dusts/filings contain significant amounts of uncured monomers 

and oligomers or other substances.

• Soaking off the nail coatings releases these unreacted ingredients into the 
solvent and increase skin exposure risks.

• Over time repeated exposure to uncured substances can cause worsening 
allergic skin reactions or triggers pre-existing skin problems.

• Typical symptoms:  redness, itching, swelling, water blisters,  onycholysis, 
numbness, an unusual sensitivity to heat and pressure or, in extreme 
conditions, a total loss of the nail plate.

• Continued use causes the symptoms to progress and worsen over time.



What are the Results of an Improper Cure?
     

•                                during cure can cause harm or injury to users.

• Splinter hemorrhages 
• Nail bed discoloration
• Nail onycholysis
                                           Also

Decreased strength durability/toughness. 

Unstable colorations: mottling, spotting, yellowing.

Loss of adhesion to the natural nails.

Increased cracking or breaking.



How Does the Testing Work?
• Each time a UV gel molecule joins a growing polymer chain, a tiny amount of 

heat is released- an “exothermic reaction”.

• The total heat released by a nail product during UV curing is directly 
proportional to the degree of curing that occurs.

• The Schoon Differential Calorimeters precisely measures the exotherm
        (heat release) of a UV product while curing.

• This data is collected for three consecutive cure cycles and used to determine 
the degree of cure.

• Built-in mathematic calculations determine
        how much curing occurred during each
 cure cycle, and several other properties.



How Does the Testing Work?

Temperatures are precisely measured and recorded
50 times per second.  This data is used  to construct
a full curing profile and the highest temperature
recorded during the is the  “maximum exotherm”
reached during cure, aka “heat spike”.  The curing
profile is also used to calculate other parameters.

With this useful tool manufacturers can access 
the parameters needed to optimize curing for a 
certain nail lamp or to create list of all nail lamps
shown to be compatible or NOT compatible with
the UV curing formulation. 



How Does the Testing Work?

    The curing profile data can also be used to determine important and actionable 
chemical properties such as initial polymerization reaction rates and activation 
energy, e.g. can help understand how various ingredients affect curing or to 
optimize photoinitiator concentrations. 



Results are Reported in a Convenient Format



Why are these Results Important?

• Improve ROI by bring new gels and lamps faster to market and saving
       time in quality assurance evaluations.

• Understanding how well the UV products cure under different nail lamps
      and for different exposure times is vital to ensuring proper cure, safe use, 
      minimize the potential for adverse skin reactions and achieving maximum 
      durability/toughness, scratch and crack resistance.

• This vital information can help manufacturers, distributors, brand owners and 
educators provide more informed nail lamp recommendations to ensure 
proper curing of their product line.



What Purposes Can this Device Serve?
Ensure effectiveness of new or existing nail lamps with UV gel products.

Determine which other lamps can effectively cure UV gel products.

Help to validate monomer/oligomer ingredients for UV gel curing.

Evaluate effectiveness of photoinitiators to achieve best curing.

Determine best cure time for UV products with a chosen lamp.

Assist formulators in improving UV gel product performance.

Test new or existing UV gel colors to ensure proper curing.

Help ensure products don’t overheat to cause injuries.

Quality control of imported UV gel products or lamps.

Assist lamp developers in improving performance.

Provide product users with peace of mind that 

valid scientific testing has been performed.



Why are these Results Important?

• The results do NOT determine the quality of a UV gel or nail lamp, but 
      rather help to determine the compatibility of a UV gel and nail lamp to 
      achieve high degree of curing within a specific exposure time, e.g., 60 secs.

• Even so, companies can develop and validate methods which incorporate
      this device into to their existing quality assurance testing programs.



What this Device Doesn’t Do!

• The results does NOT say that one gel is superior or safer than another.

• This device does not consider important parameters such as adhesion, 
 durability, color stability which are critical to product performance. 

• This device can help improve these parameters by achieving the best cure.



Who will Find the
Schoon Differential Calorimeter

Most Useful?

This device is designed for use by qualified business/individuals such as
nail product formulators, manufacturers, brand owners, distributors, 
scientific researchers.



What Skills are Needed to Operate the Device?

• It’s designed for easy use, requiring only basic laboratory skills such as keeping 
a lab book, analytical weighing, using Excel spreadsheets and the ability to 
work precisely/reproducibility when preparing product samples for testing. 

• The highly detailed user manual walks users through testing to interpretation 
while providing expert advice based on many years of experience.

• The advanced calculation software does all the math and graphing for you!



Quick & Easy Testing 40 minutes to completely evaluate a Gel & Lamp. 
Great for research or quality control departments.

High-Speed
Data Acquisition Collecting 50 temperature measurements/second.

Precision Miniature
 Thermocouples

Pinpoint accuracy, rapid-response to tiny changes

Thermally Isolated
Test Chambers

Real-time monitoring of UV reactions
from inside the nail lamp.

Automatic Data Loading Effortlessly loads reams of data into a customized 
Excel spreadsheet for rapid analysis.

Customized Excel Spreadsheet Fast, clear, understandable and actionable results.
Easy-to-read, colorful graphics.

All Tool and Supplies Reusable consumables- pennies per sample cost.

Easy to Understand Manual Basic theory, best practice and tips, helpful hints for 
understanding results and much more.

Features                      Benefits



PRICING & CONSULTING INFORMATION

Two Introductory Offers



Shipping not included

Best Value!



PRICING & CONSULTING INFORMATION

Qualified companies/individuals can order a device or obtain
 additional information or request custom product testing

by contacting:

Doug Schoon

Dschoon@SchoonScientific.com

www.SchoonScientific.com

Schoon Scientific 
 + Regulatory Consulting, LLC
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