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Perfume is expensive. As a consumer, will
you buy the bottle on the right?

FK MRS I o, AE R R,
T2 S e A T AR G 2

Same Medicine,
Different Bottles

IR A
mr

SEEZH, LEXH,
HEHM BV

BE2Y fh OERE E EANT 2
Bty 5, AR ORRENE?
PEBAL | 2 DER?

Question 1

1 F R CIFREA K I B PR 2

FIHER, HE#ITRE
7

o T o

¥ oy o

Light Stability Testing of Home & Personal Care Products




2015/6/17

Light Stability
Agenda SRt
* Whatis Light Stability {14 & etk _ . .
« Why test AfH2 B Sunlight fHY |
« ICH Guidelines ICH f5RI##i Py

+ Xenon Arc Testing A7 M1

« Fluorescent UV & Cool White Testing 44}, Artm(\:lél Light \'
A ES TR A LG

+ Natural Exposures [ ZRBHf

. %oligts to Consider when Testing Wl izt # (1) & J
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Why test
N2 AR

+ Meet Specifications i /& it br

Light Stability Testing Methods
JUR T R I s v

* ICH Guideline for the Photostability Testing of

« Avoid Catastrophes i JX [ New Drug Substances and Products

« Enhance your Reputation $z & 75 2% + ISO 24443 (invitro) & ISO 24444 (in vivo)

« Verify Supplier Claims &3 75 5 1iF + FDA 21 CFR Parts 201 and 310 (June, 2011)

- Big Saving on Material Cost FF{EH1 Rl a A * Measurement of UVA: UVB Ratios According

« Less reworks in stability programs if to the Boots Star Rating System
degradation is understood at an early stage * COLIPA Method for in vitro determination of
L FE il S0 AR5 G i 1 4 26 52 5530 UVA protection, 2011

Light Stability Testing of Home & Personal Care Products Light Stability Testing of Home & Personal Care Products

ICH Guidelines ICH Guidelines
— International Conference on Harmonization: 1. Test the DRUG SUBSTANCE J5}
Guidelines for the Photostability Testing of 2. Test the exposed DRUG PRODUCT outside
New Drug Substances and Products of the immediate pack and if necessary 1.4
— Joint effort of U.S., European, Japanese ED]

regulatory agencies 3. Test the Drug Product in the immediate pack;
— New products and drug substances should

and if necessary )%t
not exhibit “unacceptable change” when y -

exposed to light 4. Test on the Drug Product in the marketing
pack b7 #8502k
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Expose to Light Note from EMEA(ik124 4 5. ): The
\ European Agency
jlf‘“Hf{\ for the Evaluation of Medicinal Products.
February 2003.

... To provide evidence on how the quality of a drug
substance or drug product varies with time
under the influence of a variety of
environmental factors such as

Temperature, {&E
B R y Humidity 3@
o (B, B4, TELEP SR and Light...j"ﬁﬁﬁ
o RIS ANIE e, EAEH IRt 22 o6
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Sunlight--Direct and Through Window Glass

Sunlight ) P41 BB 32 B

+ Direct /41 EL5 KA .
N2 B
A
* Filtered through s o
window glass #1L ;
PRFS IR BH G o P

20 220 %0 40 40 40 520 S0 600 60
Wavelength (nm)
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Summer Sunlight Spectrum .
5 H AN Wavelength Regions of UV

. AN LB AREH

e uv-cC Found in outer space
“ole| g 100 - 280 nm
’_\“ o] e 2
”§“ Includes shortest
810 UV—B wavelengths at earth’s
To Visible Light - surface: severe polymer
S 280315 nm damage; absorbed by
window glass
. UV-A Causes polymer damage
e R 315-400nm

Wavelength (nm)
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Why UV is important?
. . Energy per Photon (Quantum)
Pl Y Gid ‘
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Standard Sunlight Spectral Power

Even Though It Is Only " Distributions
5% of Sunlight... ARt A ) A

1s| —CIEB5Table 4
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ICH Guidelines for the Photostability Testing
of New Drug Substances and Drug Products
Light Source Option 1
28
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Indoor Lighting in Store
e e T R 6 U

SPD's of Common Indoor Lights
&l at 500 Iux - typical office or factory brightness

008
cool white
0.04 nt

E il halide
E 001 metal

=

°

g

H

L

ooz

X FH AR EROGHT B LR

Typical Indoor Lighting (4x normal illuminance)
vs Xenon, QUV, Sunlight

20
Sunlight through Window Glass
16 1-Q-SUN with !
Window-Q
E12
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H QUV with cool white lamps
20 kix (40x typical office)
04
4x Typical Indoor
Light Level
0.0
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The most trusted name in weathering

800

How to Define Visible Light
LUNCIRECI
Lux is a unit of illumination (visible region)

Luminance is how Bright a light source looks. It is
not a direct measure of the energy of light, but
rather of the illumination it provides as perceived by
the human eye.

AU B N SR O R RO P v v L)

Irradiance is the rate at which light energy falls on a
surface, per unit area. W/m2 (UV region)

FR MR RE Ot 1 R B VA L LA AR T2
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The relation between illuminance and Irradiance
i B RN U TR B R

Example:

Photopic
Wavelength Response Irradiance llluminance
(nm) (lumens/W) (W/m2) (lumens/m?)(lux)
555 683.00 x 0.33 = 227.24

Now, sum up the value at each wavelength.

Gt AR U HO555n M4, 1W = 683 Im, 11, TWA T & it a0
Fei K 585Nt I, 683U . )
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Photopic Response &
_Photonic Energy i3 i N1 T fig &
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Question 2

* 1D65 BB LU WA ?
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ICH Guidelines

Two Exposure Options

1. D65/ID65 light source i {lD65/ID65) i

+ “artificial daylight fluorescent lamp combining
visible and ultraviolet outputs, xenon, or metal
halide lamp”

* Wavelengths below 320 nm may be filtered

2. Cool white fluorescent and “near ultraviolet
lamp” JTALA 156X AT 8 A MT
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ICH Guidelines for the Photostability Testing
of New Drug Substances and Drug Products

N
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N

~
o

QUV with UVA-340
fluorescent lamps

(068 Wim2 @ 340nm) D65

[
o

Irradiance (W/m?)

QUV with UVA-351 1D65,
fluorescent lamps

i

0.4 QUV with cool white
g fluorescent lamps
(20 Kiux)

250 300 350 400 450 500 550 600 650 700 750 800
Wavelength (nm)

Light Stability Testing of Home & Personal Care Products

ICH Guidelines

Exposure Criterialffi 2 sk
Expose samples to light providing illumination of not less than

1.2 million lux hours [400-800nm]
And

Integrated near UV of not less than 200 Watt hour/m2 [300-
400nm]
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ICH Guidelines

« Temperature not specified i /& 12 il 1% 1 45 7
R, but
— Thermal degradation is a separate test,
therefore...
— Testing at normal room temperature ranges is
desirable
» Room temperature testing requires chilling the air

circulated through the chamberf# ] #1174 £ 452 iR
ERS e Sl
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Temperature Control
P 42 il
« Black panel S5t
— Hotter than ambient in sunlight
— Not necessarily same as specimen temperature
— Exists for test repeatability and reproducibility
+ Chamber air #ifA2s SR E
— Controlled somewhat independently
— More relevant for some applications
« Chiller System #¥4 & %;

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

Light Stability Testing of Home & Personal Care Products

Black Panel Temperature
SRR E T

Black Panel x|

(uninsulated) Insulated

Black Panel
Ein

Black

& Standard

Two types of black panels!

Light Stability Testing of Home & Personal Care Products
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ICH Guidelines

One possible way to run Option 1 J5{%— ]Sz

+ Xenon arc test chamber equipped with a chiller{iiA]
ZAGA

+ Window glass filter (3 mm spectrum) % i i€

. Algngnm irradiance control point 420nm %z [ Ji % i
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Xenon lamp with Window Glass Filter
200 PRI IE AT

30—
| Sunlight
N

25 Sunlight N
£ Through N
£ 201 Window Glass Iy N
R I v
= enon wit ’ ) > T

159 ~ Y \
§ Window /i ‘!h!lw‘ A1 |-
= Glass Filters j ) Y _
210

054

0.0
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Wavelength (nm)
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Optical Filters
UR) e pLiES

Daylight Filters J= 4 B4}

(exterior exposures)

Window Glass % isf 7 37 35

(indoor exposures, textiles, inks, etc.)

Extended UV £4Mnom

(automotive, aerospace, etc.)
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Xenon with Daylight Filters
B S LS R AT

Daylight - B/B

Daylight - Q \

10 Direct Sunlight

Irradiance (W/m?)

Daylight - F

%0 00 0 W0 40 40 S0 S0 S0 60 660 700 740 760
Wavelength (nm)
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Xenon with Window Filters

B & B KT

s Sunlight thru
Window Glass

Direct V
Sunlight

Irradiance (W/m?nm)

%0 a0 340 3 420 460 500 540 580 60 660 700 740 760
Wavelength (nm)
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Irradiance Control%g 18 J& 42 i

+ Narrow Band £ 4% )
— 340 nm
— 420 nm
« Total UV_(300-400 nm) Wide Bandi B4 il
» Global (300-800 nm) — not recommended
AN HE#£300-800nm K% T R

— The xenon lamps aging will shorter the UV
energy H1 T I Z A2 T EUVAR IR BE & 135

Light Stability Testing of Home & Personal Care Products
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Narrow Band Control

SRl

Sensor detects single
wavelength and maintains
constantirradiance at that

wavelength

2 420 nm
Control

3

£ 340 nm
g s Control
B

Wide Band Control — TUV
TUV G I B2 il

nadiance (Wim2hm)

Global Control (300-800 nm)
300-800nm 4= B 2 il

2
k.
¥

Example: Window B/SL Filter
N EARER A A [F PR R R

Control Point Irradiance
340 nm 0.35 W/m?
420 nm 0.95 W/m?
TUV (300-400 nm) 43 W/m?
Global (300-800 nm) 442 W/m?2
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Question 3

AR W B R A 1 7 ik RN KT K A
11173 B A/ L PO R TRk 2

a. 340nm =i

b. 420nm F il

c. 300-400 TUVHEH

d. 300-800nm 4=y Bt iz il
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One possible way to run Option 1
ICH Guidelines

AT SIS R SE BT i —

* Q-SUN Xe-1BC

« Window — Q Filter i & /i

* 420 nm irradiance control g
point 420nm s

» Chamber Air temperature

control #1423 £l Sy 4

Light Stability Testing of Home & Personal Care Products
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Q-Sun Xenon Test Chamber

AT AR P PRI X 35, ICH Guidelines

Test Cycle — Option 1
Ji— s A
» 1.10 W/mZ? set point (at 420 nm)
e 25°C Chamber Air temperature
* Run Test for 13.1 hours

¢ 650 Watt-hours UV (225% more UV than required)
e 1.2 million lux-hours

Light Stability Testing of Home &

Irradiance & Test Time Irradiance & Test Time
2 P8 R 00 3K s ) 2 HR P R i)
Option 1, Q-SUN with Window-Q

Option 1, Q-SUN with Window-Q

Irradiance @ 420 nm Lux-hours TUV Dosage . . .
(Watt-hr/m?) — No single light source can meet the visible

0.50 W/m? 289 1.2 million 647 light exposure conditions without significant
0.60 W/m? 241 1.2 million 647 “over-exposure” of the UV portion

0.70 W/m2 207 1.2 million 647 ST I T A ] R i, iy
0.80 W/m? 18.1 1.2 million 647 ij,?uv%ﬁﬁﬁ{/ﬁmf'

0.90 W/m?2 16.1 1.2 million 647

1.00 W/m? 145 1.2 million 647 — “Over-exposure” is perfectly acceptable

1.10 W/m? 13.1 1.2 million 647 ﬂ‘/ﬁfgg@‘% ﬂfgﬁ@ﬁ{/

Light Stability Testing of Hc @ 7 Light Stability Testing of Home & Personal C

Option 1 Benefits/Drawbacks

option 1 fEHE £ Rk £ ICH Guidelines

+ Benefits L1 Test Cycle — Option 2
— All are single lamp methods X 7 —FT %8 : TT Step 1: QUV with cool white lampsi4 1564
— Test both for UV or Lux requirement {G{4T i & 7 UV Set Point: 20.000 lux
FLux(r)Z Rk ) C
— Quick Test Jl itk Time: 60 hours
- Drawbacks 55 Step 2: QUV-With UVA-351 lamps UVA-351/] &
— different filter, different SPD Set Point: 0.55 W/m? @ 340 nm
— UV rich exposures 4 it & Time: 4 hours

Light Stability Testing of Home & Personal Care Products The r Light Stability Testing of Home & Personal Care Products
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QUV Spectra vs. ASTM G177 Sunlight

2.00

1.80 STM G177
T i 5
9 T L R

£ 1.20 +-QuV with
WA
\

0.80

\MV&/ VW QUV with QUV with
0.60 UVA-351 Cool White,
o }7 m// h 1 20 kLux
0.20 / / \ JI\/
0.00 J\_ﬂ

300 380 460 540 620 700 780

/"U“' | MW

Wavelength (nm)
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QUV Fluorescent UV Weathering Tester
and Cool White Light Stability Tester
BAHNEANHE, WEFTDLBSEAMIT A, tmT DA 7%
T

Light Stability Testing of Home & Personal Care Products

Light Stability Testing of Home & Personal Care Produ

Option 2 Benefits/Drawbacks

* Benefits
— Inexpensive lamps BT A, T8

» Drawbacks
— Use of two lamps makes sequence of exposure

an issue B AP LT A 58 R IR

Light Stability Testing of Home & Personal Care Products

Natural Exposures
SR B

Light Stability Testing of Home & Personal Care Products

Natural Exposures

. EI?@ei%chmark Commercial SiteshriE b7 A5

— South Florida

— Arizona Desert

— Inexpensive

— Reliable

— Extreme environments create acceleration
« Atyour own facility fE AKX 1), FHE

— “Scientific Window Sill Testing”

— Convenient

— Projects sometimes forgotten

Light Stability Testing of Home & Personal Care Products
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DIY Natural Exposures

H 1B 38

Light Stability Testing

Points to Consider when Testing- Control
WA h A <SRRG

Expose a control with your test specimen
M Z B
* Use Control Material of Known Durability

— Outdoor performance " k{121

— Lab performance SZ3 = {1 L
+ Similar Composition to Test Material /255
 Similar Degradation Mode to Test MaterialifT i

2T

« Competitor products & 5+ X F77 i

Light Stability Testing of Home &

Benefits of a Control
A2 JERE i (1 Ak
* Compare performance of control to a
known materiall5 2= JEFE i HLE
« Allows confidence in lab exposure# i
R EEIR
» Assure that lab tester is operating
properlyffi i % #1847 1IE %

Light Stability Testing of Home & Personal Care Products

How to use Control Material
Tre] A FH 2 BEORE i

» Selected a control
product 1S IFE i

¢ Included control with all
new product testing F137
7 AR R m = ‘

« Test 36 hours Jllif— & .
YIS} i)

* If new product fails, add
lightfastness ingredients
N R ) Il

* Retest H

Light Stability Testing of Home & Personal Care Products

Best Practices for Light Stability Testing

4, Test your product “In the package” in order to
simulate the actual service environment.

R 2% TR A IR A 1K

Q-SUN Xe-3HC Q-SUN Xe-1BC
3200 cm? 1100 cm2

Light Stability Testing of Home & Personal Care Products
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Whole Product Testing 3D Parts Holders

Q-SUN Xe-3 Q-SUN Xe-1

Inter-Laboratory Comparisons

What is important 4 J& St 25
« Light Spectrum i
— Not all Window or Daylight filters are the
same
« Irradiance Control & Lamp Aging % T /& 4%
i FIAT B 2 Ak
— Choose narrow band or TUV set points#& & &

TR S I BT UVAE

Questions?
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