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Spectra Group Limited, Inc

SPECIALISTS in CREATIVE PHOTOSCIENCES SOLUTIONS

Founded in 1991, dedicated and highly skilled staff

Coverage of various fields including photochemistry, polymer chemistry, phatton
synthesis, resifiormulation for radiation cure and other applied development in tbid;
spectroscopy, fluorescence, surface chemistry, troubleshooting, failueehanisn
determination, litigation assistance, performance testing

Access to world-class scientists at Bowling Green State Universityliidy Green, OH

. CONTRACT RESEARCH AND DEVELOPMENT SERVICES

World-class expertise and facilities in the basic and applied photocalerstiences
radiation cure and allied industries

Proprietary or patent position for clienistroducing new products; assessing feasibility;
finding solutions to existing problems

Formulation/product development involving both UV and visible light cure

Resin formulation development, photoinitiator optimization, testing and/ssakystems
approach

Novel, difficult or “next generation” applications

Benefits for companies who are not skilled in radiation cure, waaegploring the use
radiation cure for the first time, or who want to employ supplemental expertise

Areas of development: atings for metal (including corrosion resistant coatings), wooc
plastic; inks; adhesives for plastics, glass and metal; ttookposition cure; filled pottin
materials

Custom and toll formulation for customer’s existing or newly developed products
Custom and toll organic synthesis

B. SPECTRA GROUP PRODUCTS

VISIBLE AND UV/VISIBLE PHOTOINITIATORS

COLOR-ON-DEMAND LINE, including fully formulated products, additives anchiad
materials

SPECIALTY FORMULATIONS

27800 Lemoyne Road  Suite J  Millbury, OH 43%
(419) 837-9783 (P) (419) 837-681% (F
www.sglinc.com info@sglinc.com




Spectra Group Limited, Inc

“SPECTRACOLOR” Color-on-Demand Products

A large bank of knowledge of various aspects of OCBLON-DEMAND
technology translated into the development ofSRECTRACOLOR
product line. These products have an ability totrttee needs in a variety of
existing, emerging and unusual applications. Spgstoup has the ability to
recommend and tailor the product to a specificiappon.

SPECTRACOLOR products offer photoinducdOLOR CHANGE
EFFECTS in coatings, inks, adhesives and plassieE CTRACOLOR
products differentiate by:

Type of the available product

Color Change Scheme

Recommended Matrix of Use/Compatibility

Unlike standard reversible photochromic colors mM8RECTRACOLOR
products offer varying degrees of color change PERENCY. Depending
on the matrix some of the products offer completBIREVERSIBLE color
change or result in long period (weeks/days) fatdeast-forming and
reversing standard photochromic colors are posambieell.

SPECTRACOLOR products respond to various UV and visible light
sources (including office and daylight fluoresclamps), as well as sun
exposure
Some of thgotential applicationsinclude:
Application verification
Exposure/Cure verification
Packaging effects, customization
Promotion and advertising
Security
Game pieces
Demonstrations, science kits
Screen printing
UV/Visible light/Electron Beangfray dose measurement
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Joint Research & Development Projects to introdDickr-on-Demand
capabilities are possible and encouraged. Confaléptensured.

Fully Formulated Inks and Products — formulated for solventbased slot-die
coating, screen printing, thermal fusion (Plastisol)

Concentrates — in various solvents (acetone, MEK, propylene carbonate,
diacetonealcohol, diglyme, N, N-dimethylacrylamide and others); water; UV/EB
curable free-radical and epoxy monomer

Powders — dispersible particles or pastes



FULLY FORMULATED PRODUCTS and
PRODUCTS BASED onSPECTRACOLOR
ADDITIVES/CONCENTRATES

Screen printed shapes using Plastisol based bluecamagenta R-16 ink§

Before exposure to sunlight

After 15 second expdsuisunlight

Three-dimensional photopolymer, color bleaching usig QR-HEMA
concentrate

Before and after 10 min exposure to UV (UVA chanmber

Waterbased dispersion using W QR powder/liquid additves

Before exposure to sunlig

[fter 15 minutes exposure to sunlight




PRINTED PRODUCTS

UV FastCheck(available from UV Process Supplyvww.uvps.con)

--- UV exposure dose monitoring (including narrow web, difficult to access, partially
covered and three-dimensional applications)

--- Good linearity color change vs exposure dose, large dynamic range of exposure doses,
broad spectral responsivity (suitable for undoped and various doped mercury sources,
germicidal bulbs F( W. Stowe, Advanced Methods of Radiachromic Rainy for UV CuringRadTech 2008

--- Comparison of multiple sources, quality control

Single H-bulb, nominal intensity 300 W/linear inshpwn exposure measured in 200 — 400 nm range
using International Light powermeter IL-393B, exp@sdose is varied by changing belt speed

UV FastCheck Strips UV Intensity Labels

SunGuard Strips

--- Simple personal guide against UV overexposure from the sun
--- Calibrated to measure Minimal Erythemal Dose (MED)

The medical community states that exposure teduNtsED a reddening of the skin. After Irééi€bead people with fair and medium
complexion are advised to seek protection $romittpe//www.fda.gov/cdrh/consumer/tanning.htintilp://www.epa.gov/sunwise

Before sun exposure 3 min sun exposure 1 MED sun exposure



Envirocheck Strips

--- Measure accumulated sun dose exposure over a period of a day in distinct increments

Q-Sun Xenon test chamber (1.3 W/@ 420 nm, 56C): varying residence time
No exposure 30min  1hr 2 hr 3 hr 4 hr 6 hr

EB FastCheck Strips

--- Electron beam (EB}/ray exposure dose monitoring for varying accelerated voltage
--- Depth of penetration profiling

--- Comparison of multiple sources, quality control

--- Radiation sterilization indicator

ESI Electrocurtain EB pilot curing line, accelenadi voltage 175 kV, exposure dose (kGy) is varied by
changing beam current (mA) and belt speed (fpm)

Stylized appearance Actual appearance

0
kGy
10
kGy
30

kGy .

100
kGy




COLOR-ON-DEMAND IRREVERSIBLE FORMULATED PRODUCTS

Product Type Recommended Matrix Product Color Change Color Product
Compatibility/Use Scheme Availability Examples
CHANGING Color Yellow
to 1S3
Various
FORMING Color Clear
Solventbased to IS1
Formulated Inks and Various
Coatings REMOVING Color Magenta
to IS2
Clear
. _ - FORMING Color Clear
Plastisol (PVC dispersion in water) to IPL
Various
FORMING Color Clear
Solventbased: £ Cs1
Various
acetone, MEK, I T
propylene carbonate, diacetonealcoh REMOVING Color A cso
Hiquid FORMING Col E:ZZ:
" olor
Additives/Concentrate, To W1
Various
Waterbased REMOVING Color Magenta or Blue
to
Ccw2

Clear




VOC-free (UV curable materials): FORMING Color Clear
Epoxide, oxetane, to CR1

acrylic/methacrylic monomers; Various
N,N-dimethylacrylamide; REMOVING Color acenta or Blue
propylene carbonate g e R

White

Liquid
Additives/Concentrate

FORMING Color White
to PW1

Various

Additives for waterbased systems
REMOVING Color Magenta
to PW2

Powder White

Additives FORMING Color White
to PR1

Additives for VOC-free (UV curable) Various

systems REMOVING Color Magenta

e PR2
White

Custom product development is possible. Solvent content minimization or solvditusohscan be attempted upon request.
All samples are available for a nominal fee. Commercial pricing is @l@ilgon request.

In all cases formulation optimization, including additive concentration loading, tebdsperformed by the eventual user.
Standard photochromic (UV activated fast-forming, fast-reversing colorsjnaterials are available irvéde variety of colorsfor

solventbased and Plastisol formulated inks and coatings (IS4 and IPL4, respgcs/elgll as solventbased and VOC-free liquid
additives/concentrates (CS4 and CRA4, respectively).




