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Housekeeping

You’'ll receive a follow-up email from
info@email.g-lab.com with links to a
survey, registration for future webinars,
and to download the slides

e Qur archived webinars are hosted at:
g-lab.com/webinars

e Use the Q&A feature in Zoom to ask us
questions today!
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What We Will Talk About

— —r -1 ot
¢ LH —?—Ao_l A| c|>:-|| VS. LH Jél-g A| c|>:-|| Weathering Testing vs. Light Stability
¢ OEI I:||_|J£-|| Ol_l 5’:'-9- ﬁrﬂ! E l:I'|:-|I Common Light Spectra

o Xf% %9' %E Natural Exposures

x —t
o —_'I—Il Al c|>:-|| Accelerated Testing

- X'”—Ll_': Ol'i M_cl’_:'.l Xenon Arc Testing

— A& uv Al Fluorescent UV Testing
d ICH 7|'O|EE|'O|_| ICH Guidelines

e O %'I A"E:”9|' AEI x'” al E:I A|'_<Ié_;!' Best Practices and Practical Considerations
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LH —?—ch AI ?:'.I Weathering Testing

SH H A H S o)
- M8 G +=Fo| 5 FY

Combination of sunlight, heat, and moisture

. 2R RGO M E2 eER
e

Temperatures simulate realistic hot outdoor conditions

. QHIMOoZm AH T}

- 11—
Moisture (water spray or condensation) usually included
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LH "?:I'AC-JI AI -6-|:'|I Light Stability Testing

oHHl = © Al = | =2 re}
- Nl =2 4L HE e
Simulation of sunlight or indoor lighting
A H O =0
« FE S E2 2 248 eHE
No moisture* or elevated temperatures

. NEREE UL Ol AL $ES T

Test temperatures often simulate typical indoor environment

*RH X0/ = Aol & & E = FFLf.
May control RH to reduce variability

We make testing simple.
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O{fH Al

MEC APEEIE O] Lf ol Bi= 2rE =71 & 0ror AIg =
2ot LS 8 Al = AE
If you’re not sure how your material will perform, and want to test it for every
environment, Run a Weathering Test

ot

'I% 3“ OI: "277}? Which Should | Use?

X &0 Aot El 2t S 0| A AFE L/, 20 ofot Fetbl= 2 10
& O LSS Al g = P EF
If your material only needs to perform in a controlled environment, or you are only
interested in the effect of light on your product, Run a Light Stability Test
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= L = X = Common Light Spectra
oH d
e S j:l Sunlight
— X—HS —Lll% Direct
— jg- E ; E O|_|' —LEE Through Window Glass
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Irradiance
(W/m?/nm)

2.0

Summer Sunlight Spectrum

Visible

250 300 350 400 450 500 550 600 650 700
Wavelength (nm)

Light Stability Testing of Home and Personal Care Products

750 800

We make testing simple. ‘

QLAB



Sunlight through Window Glass
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Sunlight through Window Glass
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Interior Lighting

Light Stability Testing of Home and Personal Care Products We make testing simple.




Commercial Indoor Lighting
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Average Home Lighting

Average Home Spectrum vs Glass-Filtered Fluorescent and Xenon
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§H 5":'9-| 5%0" %-II—I'-GI'XI EI_I- Even Though It Is Only 5% of Sunlight...

uv = & 8to| 7ty 2 # ¢l
UV Light Causes Most Photodegradation!
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%2' ol ‘= Natural Exposures
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I
%QI _"I:E Natural Exposures

HNZ2| &0 24 =2E0AM
A0t QXIS =X ET HOB
In order to find out how your material will last in its service
environment...

& AtE 2HE O = Eofcft

Put it in the service environment!
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° Hlil Xl Dl'aol A|'O| E _Ic|>__ %:I % Benchmark Commercial Sites
- SEC|CHHF, or| =L AFX| T
South Florida, Arizona Desert
X‘I E|I::|| 6.;.". Inexpensive
- Al_lil -éél- Dl_l'-ééll'. Reliable
- 7t=ct2tEo M 5T ZurE T,
Extreme environments create acceleration
° X|'X'|| X'||7£||' Ae_l Hl At your own facility
— “Scientific Window Sill Testing”

e r.ﬂ E| _‘.IS:.F Convenient

° X|-—7|<— EFQ 7|‘% Easy to make frequent observations

— IIE i% 7|‘% DIY Exposures
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I
%2' _"I:E Natural Exposures

B 28 _’tH\XH Xﬂ%%ﬁ ==

Alo-l oN— X-I% H‘ 7E9|(:||-S |7|— O|—()-” 7|.II-

-'-:|)\II-I O||:|:| AIEPE-I [—||O| E.| = O-I O /I\ OI|:|-
For many Fast Moving Consumer Goods (FMCGs), natural

exposure testing at benchmark sites is very cost effective and
can give you excellent data in a short amount of time
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== Tl %
-_'l—.I_| =4 Al A Accelerated Exposures

2 -&2H[X{(Fmce) M= 2 EoH [ 32 7|40

Xﬂ—E U=

LI & uv Ag 7] = 0| &5

=3 BN AR S T 4 Alct

FMCGs can be tested for light stability in even shorted periods of time with
accelerated testing, usually with xenon arc or fluorescent UV testers
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Xenon Arc Testers
Q-SUN Xe-1-BCE
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Q-SUN Xenon Test Chamber
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I'" TI"_= Ol'ﬂ AI 3.:]' 9—' OI EI Benefits of Xenon Arc Testing

- EHlZE2 uv 2F 7HA & S0 Chet

O._:I )é! &I O|_| XH O._:I Realistic simulation of longwave UV and
visible portion of sunlight

. ME CH2 2o TE| 2 CHYUsH 3HA X

=1 [T

Optical filters can simulate different kinds of surrounding media

A -
° él- I:H EE 3575' 7|'6 Relative Humidity Control
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Optical Filters

Daylight Filters

(exterior exposures)

Window Glass
(indoor exposures, textiles, inks, etc.)

Extended UV

(automotive, aerospace, etc.)
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Xenon Arc with Daylight Filters

UV spectrum
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Xenon Arc with Window Filters

UV Spectrum
1.5 Window - Q
—Window - B/SL
Window - IR
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> I‘"O‘l Irradiance Control

* _6|=:.| I:H g! Narrow Band

— 340 nm
— 420 nm

 Total UV (300-400 nm) ZCH<S wide Band

« Global (300-800 nm) — H| =™ not recommended

— O B2 TEOoM O B2 83t 78 shorter wavelengths cause more

photodegradation
21 0| L 5}= spoc( Ho| A E )0 505 0|4 B3R 0lg Frt,
Lamp aging can cause more than 50% reduction in critical UV wavelengths

We make testing simple. | @
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Irradiance Control Point Conversion

Example: Window B/SL Filter

Control Point Irradiance
340 nm 0.35 W/m?2/nm
420 nm 0.79 W/m?2/nm
TUV (300-400 nm) 40 W/m?

These conversion factors only apply for this particular filter
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%E I‘"O'I Temperature Control

¢ %E—l]l JTLH Ié_l Black panel
- -é—ﬂgqp—l H7| 253[" E Ej‘l% Hotter than ambient in sunlight
- |r£| %ng 1—'|1 %OEI_C;I' J_él-g- gi% Not necessarily same as specimen temperature
- Aol grEs 9 TS 93

= . Exists for test repeatability and reproducibility

° jf:ln'lH'l O1|O'| Chamber air

— I:|'_)|\_ % Eé &! X’” O'I “’I-Q-Controlled somewhat independently

- O'I EE' %é—ql v o H H'l 0'” O'I S Ol E-l %S OI' More relevant for some applications

¢ Q E‘| A|AE“ Chiller System
- HHUREE 2SO A 2 UL E X O{5t7] f|et

Removes heat to allow normal indoor temperatures inside xenon arc test chamber

Light Stability Testing of Home and Personal Care Products

We make testing simple. ‘



U

=
El
|l
It

Eﬂ *-I Black Panel Temperature Sensors

=1
Panel Construction ASTM Designation | ISO Designation
Black painted stainless Uninsulated Black
Black Pane
steel Panel
Black painted stainless
steel mounted on 0.6 cm Insulated Black Black Standard

Panel

white PVDF

* White Panel versions of the above are available but far less commonly used

Light Stability Testing of Home and Personal Care Products We make testing simple. \



Fluorescent UV Testing
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QUV/se LI =/d A&t quv/ew LHE/8 Al MH
QUV/se Weathermg Testing and QUV/cw Light Stability Testing Chamber
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A uv Aol o|H

Benefits of Fluorescent UV Testing

Rl

Eé!'ﬂ. HI% X'”Al Lower-cost solution

>

AHEHO| =2 HHE M1 X344 0] £ 0| Highly repeatable and
reproducible spectrum

e CoolWhite HEZ=AMAE ZXB= A= AL cool White lamps
are an excellent reproduction of commercial lighting

¢ A|——g—0| DH—?— H E| Very easy to use

Light Stability Testing of Home and Personal Care Products We make testing simple. \



Fluorescent UV Light Spectra

2.0 | Outdoor daylight
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ICH Guidelines

International Conference on Harmonization:

Guidelines
for the Photostability Testing of New Drug Substances and Products
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ICH Guidelines

o —r
o Dl%’ -,TEb',lJ__l_l' OEI%_Q_l -HI-X'” 7|-T',;|'%9_| O,J% EI:E| Joint effort of
U.S., European, Japanese regulatory agencies

@) it o iz O > -
- MEZ MZF X = AZ2 Lo == &[0 Hatot
El O'I A'l E O|_|'E._| El’. New products and drug substances should not exhibit
“unacceptable change” when exposed to light

> = —
° —I|:—7H 9—' iE g%*(Lamps)EE A| & Two exposure options are
available
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ICH Guidelines Flowchart
Csmart >

YES
—“[ DIRECTLY EXPOSED ]

FORMULATION
CHANGE?

ACCEPTAELE
CHANGE?

NO

ACCEPTABLE
CHANGE?

ACCEPTABLE
CHANGE?

[ REDESIGN PACKAGE
lCIR REFORMULATION
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ICH Guidelines

Two Exposure Options

-
1. D65/ID65 & & pes/iD6s light source*
o ZIANEHN XM =8 M= S2 0E 2ef0lE I of
74 OI'El Ol ‘T'_ °:| _II' EH L “artificial daylight fluorescent lamp combining visible
and uItraV|oIet outputs, xenon, or metal halide lamp”
e 320nm O|S}o| mtAF 2 TH X Wavelengths below 320 nm may be
filtered

2. Cool White @& e =9 X2| M| 71772 B I ool white

oSO o
fluorescent and “near ultraviolet lamp”

* ICH Guidelines cite ISO 10977 on photographic films and prints, which is withdrawn and replaced by ISO

18909. They refer to CIE 15, Recommendations on Colorimetry.
CIE 85 Solar Spectral Irradiance would have been a better choice for lightstability tests.

We make testing simple. ‘
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ICH Guidelines
%AI' l‘l:% Radiant Exposure

>
LEI|EOR VEAIZT ZHEE HHY
Exposures are based on UV radiant dosage and illuminance* dosage

* X H 2 S5 B0 HIF A= EEZA AFELS B S

IS < &(human photoic response curve) O &fCHE

llluminance is a measure of visible light that takes irradiance dosage and applies the
human photopic response curve

Light Stability Testing of Home and Personal Care Products We make testing simple. \
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ICH Guidelines
-
%AI' _I'I:E 7| 2':' Radiant Exposure Criteria
H

o< (@) . -
Ef%9| iE ﬁlg |_|'EA| Dl_I'Z—HSOH O|: °|:||' Two exposure values must be reached:

1. Z| 2 120 BF lux-hour/m2(Z7tA| 2 T 2J) 1.2 million lux-hours (per m2) minimum (visible light by
definition)
2. XA 200 Watt-hour/m2 200 Watt-hours UV (per m2) minimum

— Ol 2f=2 D65 LI ID65 & = &/l 1F & K| OF'E These do not correspond

specifically to either the D65 or ID65 reference light source
O/t Bt ZtRl = yv BEC E=g it = Z0] ZIA/EHH = 55 A/218 7 @& /L) Nosingle light source

can meet the visible light exposure conditions without significant “over-exposure” of the UV portion
—  [M}EIA DO = =0 51 & £/ L/} “Over-exposure” is perfectly acceptable

We make testing simple. ‘

Light Stability Testing of Home and Personal Care Products




Value 1: Calculating Lux-hours

7—!' _|T|_|-I°|'_C_>_| 5*" }_E(W/mZ) Irradiance (W/m?2) at each wavelength
X
ZI' r'-l'xol'-?-l EE"'_—"! h.'_"%(lumens/W) Photopic Response (lumens/W) at wavelength

Z I llluminance (lumens/m?) or lux
Example:
Wavelength Photopic Response Irradiance llluminance
(nm)(lumens/W) (W/m?) (lumens/m?)(lux)
555 683.00 x 0.33 = 227.2

O[M| 4 g2l ¢t= gfthotn, 0] 440 == AlZh= &t

Now, sum up the value at each wavelength and multiply this number by exposure time in hours

Light Stability Testing of Home and Personal Care Products We make testing simple. \

QLAB



Photopic Response & Photonic Energy

100%
U RS SRS NN SRR SO Y O SO ¥ N SISO P
] Photopic E
2, Response ki
N e e e R LU
& ' ' ' ' ' | | E
E o
E , | | i | | | , , -
. . ] ! ! ! : ! &
a1 Photonic - b L 8
Energy .
2 ; ; ! 0%

250 100 150 400 450 500 550 600 650 Too 750 200
Wavelength {nm)
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Value 2: Calculating TUV Watt-hours

. spD HIO|EH & Zt T MO == (W/m2)E M-S T LY.

SPD data gives you irradiance (W/m?) at each wavelength

* 300~400 nm O| M 2| & S ALEE(TUV)
Sum irradiance at wavelengths 300-400 nm (Total UltraViolet or “TUV”)

« O =Xt0f| A|ZH(hours) Bt 2 SEHE == AltS &2
Multiply this number by exposure time measured in hrs

40 W/m? x 10 hours = 400 W-hours/m?

Light Stability Testing of Home and Personal Care Products We make testing simple. \
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Total UV Exposure (TUV, 300-400nm)

2.5
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ICH Guidelines
%E Temperature

== A%/ 0f QLA GATEL.

Temperature is not specified, however ...

- 0 oot ZEXSt= YE AR A|FO0| OfH, E =3}
A|o-|01|k| tﬁEE .LL=|7|-E| |: St |- |- |-A-| = A|'6'-|2 I—IAI-I—I O|
AEI % I:él-l ‘?’l Oﬂkl ‘I‘%lj %I'Ol |:||-%I-II &t Thermal degradation should be
evaluated separately in heat aging tests, not during lightfastness testing.
Therefore, testing at normal room temperature ranges is desirable

- A2 XA AEE FEIME HHE SOl =2tE= S71E
l&|;7_||-%|-0| J‘é'ﬂ. %I' L—l El‘. Room temperature testing requires chilling the air

circulated through the chamber

Light Stability Testing of Home and Personal Care Products We make testing simple. \ @
QLAB



ICH Guidelines
Performing Option 1

* (Q-SUN Xe-1BCE

 Window — Q Filter
(ID65 3 mm glass spectrum)

e 420 nm irradiance control point, 1.10 W/m?/nm

* Chamber Air temperature control, 25 °C

Light Stability Testing of Home and Personal Care Products We make testing simple. ‘
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ICH Guidelines
Option 1

*Iaéll AI?_I' Test duration

e 131 A|.7_|' = O A|_‘I3‘_.:'.I TS Run test for 13.1 hours

* 650 Watt-hours UV (2 T-AF2 E L} 225% | B2 UV, 225% more UV than
required)

o 1202 lux-hours 1.2 million lux-hours

=
uv &3 =0|7| ¢ OH, -r B 29O 2 11F 7o reduce the UV exposure, run in two parts

— Part 1: Window Q 2 E{ & A5 200 W-hr/m2 TUV 77t X| =&
Run until 200 W-hr/m?2 TUV exposure, using Window-Q Filters

— Part2: UV AT 2EE =7} X w78 SET 1208t lux-hours 7HK| == (7t
TUV 81%) Add a UV Blocking filter, recalibrate, and run to achieve 1.2 million Lux-hours (no
additional TUV)

Light Stability Testing of Home and Personal Care Products We make testing simple. \ @
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Irradiance & Test Time
Option 1, Q-SUN with Window-Q

Irradiance Lux-houfs TUV Dosage
@ 420 nm (Watt-hr/m?)

0.50 W/m?

0.60 W/m? 24.1

0.70 W/m2 20.7

0.80 W/m? 18.1 1.2 million 647
0.90 W/m? 16.1

1.00 W/m? 14.5

1.10 W/m? 13.1

AN&8E == 7 "Oﬂ EE**PI TIOP Ef e BRI US.

Light Stability Testing of Home and Personal Care Products We make testing simple. | E]
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ICH Guidelines
Option 2

Step 1: QUV with cool white lamps
Set Point: 20,000 lux
Time: 60 hours

Step 2: QUV with UVA-351 lamps
Set Point: 0.55 W/m?%/nm @ 340 nm
Time: 4 hours

Light Stability Testing of Home and Personal Care Products



QUV Light Spectra and ICH Guidelines

2.4
2.0
E
S 1.6 | QUV with UVA-340
~ fluorescent lamps
g (0.68 W/m2 @ 340nm) /_\ D65
©
= QUV with UVA-351 ID65
fluorescent lamps
0.8 -
QUV with cool white
0.4
fluorescent lamps
(20 klux)
0.0 T T T U :\ U T U T T T U T U T U ;\/
250 300 350 400 450 500 550 600 650 700 750 800

Wavelength (nm)
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Best Practices and Practical
Considerations in
Light Stability Testing




Best Practices And Practical Considerations

1. 2Q2|Z 2 Al Z = perform natural exposures
¢ _j—'%xl_l A|'<|'>;',|7E:|_||'% LI:’ll-%_6|'7| Tl of MI—T—EQFM' Necessary for understanding
accelerated results
¢ E-||ﬁE-|% M'%_o:__l' XHEQl LH"_IéI'Al_%I H|E—7E:|I'—|'7|' %9/\ t X|? Does lab test

correctly rank material performance?

|:||-0| OH 0 2|2 Mlaml outdoor exposures

Light Stability Testing of Home and Personal Care Products We make testing simple. \ @
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Best Practices And Practical Considerations

2. 0| afela 2l ATX| A X|=Z(ZH F2 *{Sl) Test until failure
(forced degradation)
o O|%E A0 EA Required for drug products
¢} %F%Q'E oot === A = Identify impurities resulting from photodegradation
o =AXSt AEE 43S Determine degradation pathways
« Rankorder ‘d& 122 6l & 2 Necessary for developing rank order

p ' -

Light Stability Testing of Home and Personal Care Products We make testing simple. \
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Best Practices And Practical Considerations

3. Al_éél A| E‘J_-'-l' 77'” Hl A| H —LI:E Expose a control with your test

specimen
— I-H:I'L o E F %I\E Hl ﬂ*l l_.ﬂ M% Use Control Material of Known
Durability
« 52| 45 outdoor performance

. FHAESLab performance
— A| = XHEﬂ' = A|'O._|' :rl‘ o Similar Composition to Test Material

- A| = %é‘ﬂf |%6;|' %él X" _5|' H L Similar Degradation Mode to Test
Material

Light Stability Testing of Home and Personal Care Products e make testing simple. | @
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HI J_.Il_AI "T"'_=| 9_I OI EI Benefits of a Control

171 L
e LA HWA|HO| 51} HlW
Compare performance of control to a known material

.

—r x —r —t
- 282 F Al Cfet =4
Allows confidence in lab exposure

. MM FH|7 A2 &S SHEX| g

Assure that laboratory tester is operating properly

We make testing simple. ‘
QLAB
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Best Practices And Practical Considerations

4. 2H| ME|A 2tE S 5| {5 " =Y B " MES AR Test
your product “In the package” in order to simulate the actual service environment.

Light Stability Testing of Home and Personal Care Products We make testing simple. \
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Whole Product Testing

Q-SUN Xe-3 Q-SUN Xe-1
3200 cm? 1100 cm?

Light Stability Testing of Home and Personal Care Products We make testing simple. | @
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Best Practices And Practical Considerations

5. MM 2240 AdS Soll & &M
71'soX| 242 S & X o} HiH| use realistic
temperatures to prevent unrealistic failures
HZET| A AEl(Xe1l EE= Xe-3)2 AFRSH
AgE HtA *E"—H = =52 FAISHHEA
O =2 BEAXE E 5 B2 L Testing with a

chiller system(Xel or Xe-3) allows for higher irradiance
while maintaining cool temperatures

We make testing simple. ‘ [:]

Light Stability Testing of Home and Personal Care Products
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Questions?

lJ Inc, 02-546-9071, sales@ij-inc.com
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