TREHALOSE, DIHYDRATE
ACCELERATED STABILITY STUDY
2019 VALIDATION LOTS
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1. OVERVIEW:

The purpose of this report is to analyze and conclude on the data obtained from the Accelerated
Stability Study of Bio Excipient Grade Trehalose, Dihydrate manufactured at BioSpectra’s Bangor, PA
facility. Testing intervals are designated by T,, where n = the number of months on stability. Accelerated
testing is performed every month for a period of six months. The analysis of the compiled data may aid in

a re-evaluation of the retest date or expiry date for the finished good product.

The data was analyzed utilizing a Shelf Life Plot, which determines the point in time at which the
slope would exceed the acceptance criteria. As long as the slope has a statistically significant difference
from zero using a 95% confidence limit, an estimated time in months can be established at which the
acceptance criteria will no longer be met, i.e. the Shelf Life. This allows BioSpectra to ensure that the
product is stable over the time period in which it is part of the Stability Testing Program. All quantitative
data was analyzed using these methods. The data can be found in the Trehalose, Dihydrate Accelerated

Stability Program binder.

This Stability Study assesses the stability of four Trehalose, Dihydrate Bio Excipient Grade lots
up to the Ty testing interval. This material was placed on stability on 05/2019 and the T sample was taken
in 11/2019. The study included the following analysis: Appearance, Assay, Color and Clarity of Solution,
Dextrins, Soluble Starch, and Sulfite, Identification (IR), Impurities, pH, Specific/Optical Rotation, and
Water as determined by the stability indicating report. Appearance, Dextrins, Soluble Starch, and Sulfite,
and Identification (IR) results up to T¢ met requirements and were not analyzed as they are qualitative.
Impurity testing is reported as less than the specification and therefore cannot be analyzed with a shelf life

plot.

2. DEFINITIONS:
2.1 LS: Lower Specification
2.2 US: Upper Specification
3. SAMPLE DESIGNATION:

Samples initially placed in the Accelerated Stability Testing Program consist of the initial process
validation batches TE3200-001-0219-PV, TE3200-002-0219-PV, TE3200-003-0219-PV, and TE3200-
004-0219-PV. Stability samples from each of these batches were put into two different packaging types,
Polyethylene Liner/Polyethylene Pail (P/P) and Labline (LL). The type of packaging utilized in the
Stability Study was based on BioSpectra packaging.



4. STORAGE:

Storage conditions have been continuously measured and recorded utilizing MadgeTech loggers
located in the Accelerated Stability Chamber (H02SCO1) located in Room H02. The temperature is set to
40°C =+ 2°C and the relative humidity is set to 75% + 5%.

5. INVESTIGATIONS:

BDI19-71 and BDI19-122 are the investigations associated with the Stability Testing Program for
Trehalose, Dihydrate Accelerated Stability Study. Details regarding these investigations can be found in
the Quality Assurance Department and are also attached to this report in the ensur Document

Management System as supporting documents.

6. GRAPHICAL ANALYSIS:

Graph 1: Assay (%) All Packaging Types

Shelf Life Plot for All Batches
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The mean response slope is not significantly different from zero; therefore, no shelf life estimate
can be determined.



Graph 2: Color and Clarity of Solution (A420-A720) All Packaging Types

Shelf Life Plot for All Batches
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The mean response slope is not significantly different from zero; therefore, no shelf life estimate
can be determined.



Graph 3. Color and Clarity of Solution (A720) All Packaging Types

Shelf Life Plot for All Batches
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The mean response slope is not significantly different from zero; therefore, no shelf life estimate
can be determined.



Graph 4. pH @ 25°C + 2°C All Packaging Types

Shelf Life Plot for All Batches
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The mean response slope is not significantly different from zero; therefore, no shelf life estimate
can be determined.



Graph 5. Specific/Optical Rotation All Packaging Types

Shelf Life Plot for All Batches
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The mean response slope is not significantly different from zero; therefore, no shelf life estimate
can be determined.



Graph 6. Water (Karl Fischer) All Packaging Types

Shelf Life Plot for All Batches
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The mean response slope is not significantly different from zero; therefore, no shelf life estimate
can be determined.



7. STABILITY DATA:

Table 1: Tabulated Summary of 2019 Stability Lots (P/P)

Lot Designation Analysis Spec. T, T, T, T; Ty Ts Ts
White to White to . . . . White to White to
Off-White | Off-White | . it White White White | 6 White | Off-White
Appearance n " Crystalline Crystalline Crystalline | Crystalline . .
Crystalline Crystalline Crystalline Crystalline
Powder Powder Powder Powder
Powder Powder Powder Powder
Assay o 99.5% 99.8% 99.3% 99.9% 100.4% 100.0% 99.1%
A420-A720
Color and Clarity <0.100 0.016 0.002 0.024 0.028 0.037 0.036 0.036
of Solution <1?)702500 0.002 0.000 0.003 0.004 0.007 0.006 0.006

Dextrins, Soluble

Passes Test | Passes Test | Passes Test | Passes Test | Passes Test | Passes Test
Starch, and Sulfite

Passes Test

Passes Test

Identification Test Conforms Conforms Conforms Conforms Conforms Conforms Conforms Conforms
A (UATR) to Standard | to Standard | to Standard | to Standard | to Standard | to Standard | to Standard | to Standard
Impurity-
Maltotriose <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
(Impurity B)
Impurity-
111 0, 0, 0, 0, 0, 0, 0, 0,
TE3200-001- Twoitt;;l II{rlr;;%}n;?%s <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
0219-PV —
Impurity —
Total Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
with RRT >1.0
Impurity-
Glucose (Impurity <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
A)
Impurity-
Any Other <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%
Impurities
Impurity-
RO AT <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
Maltotriose, and
Other Impurities
o 57 @ 59 @ 5.6 @ 55@ 58@ 59 @ 5.6 @
AN 257E 4.5-65 233°C 23.7°C 23.3°C 23.1°C 24.7°C 23.1°C 25.0°C
Specific +197 to
Rotation/Optical +201° @ +198° +198° +199° +199° +199° +199° +199°
Rotation 20°C
Wi (g LG 9.0-11.0% 9.3% 9.9% 9.8% 9.3% 9.7% 9.5% 9.7%
Titration)
White to White to . . . . . White to
Appearance and Off-White Off-White Whlt? Whlt? Whlt? Whlte. Whlte. Off-White
. . Crystalline | Crystalline | Crystalline | Crystalline | Crystalline .
Color Crystalline Crystalline Crystalline
Powder Powder Powder Powder Powder
Powder Powder Powder
Assay 1(9)?8W 99.9% 99.7% 99.7% 99.9% 99.5% 99.6% 99.7%
TE3200-002- ~120.A730
0219-PV Color and Clarity <0.100 0.010 0.001 0.022 0.021 0.030 0.025 0.030
of Solution <‘?)702500 0.000 0.000 0.003 0.000 0.006 0.003 0.007

Dextrins, Soluble

Passes Test Passes Test Passes Test Passes Test Passes Test | Passes Test
Starch, and Sulfite

Passes Test

Passes Test

Identification Test Conforms Conforms Conforms Conforms Conforms Conforms
A (UATR) to Standard | to Standard | to Standard | to Standard | to Standard | to Standard

Conforms
to Standard

Conforms
to Standard




Lot Designation Analysis Spec. Ty T, T, T; Ty Ts Ts
Impurity-
Maltotriose <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
(Impurity B)
Impurity-
Total Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
with RRT <1.0
Impurity —
Total Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
with RRT >1.0
Impurity-
Glucose (Impurity <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
A)
Impurity-
Any Other <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%
Impurities
Impurity-
Sum of Glucose, | 4o, <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
Maltotriose, and
Other Impurities
o } 57 @ 58@ 57 @ 5.6@ 57 @ 55@ 5.6 @
pH @ 25°C 4.5-6.5 23.2°C 23.1°C 23.1°C 23.0°C 25.0°C 23.1°C 23.1°C
Specific +197 to
Rotation/Optical +201° @ +199° +199° +199° +199° +199° +199° +199°
Rotation 20°C
W?.er OYRF | g 0.11.0% 9.5% 9.8% 9.6% 9.4% 10.0% 9.6% 9.6%
itration)
White to White to . . . . . White to
Appearance and Off-White Off-White Whlt? Whm&f Whm&f Whth Whm? Off-White
. . Crystalline Crystalline Crystalline | Crystalline | Crystalline .
Color Crystalline Crystalline Crystalline
Powder Powder Powder Powder Powder
Powder Powder Powder
Assay 1(9)?8% 99.3% 99.3% 99.4% 99.9% 100.5% 98.7% 99.4%
A420-A720
Color and Clarity <0.100 0.013 0.002 0.017 0.026 0.035 0.034 0.042
of Solution <"?)702500 0.003 0.000 0.005 0.003 0.009 0.008 0.012

TE3200-003-
0219-PV

Dextrins, Soluble
Starch, and Sulfite

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Identification Test
A (UATR)

Conforms
to Standard

Conforms
to Standard

Conforms
to Standard

Conforms
to Standard

Conforms
to Standard

Conforms
to Standard

Conforms
to Standard

Conforms
to Standard

Impurity-
Maltotriose
(Impurity B)

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

Impurity-
Total Impurities
with RRT <1.0

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

Impurity —
Total Impurities
with RRT >1.0

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

Impurity-
Glucose (Impurity
A)

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

Impurity-
Any Other
Impurities

<0.2%

<0.2%

<0.2%

<0.2%

<0.2%

<0.2%

<0.2%

<0.2%

Impurity-
Sum of Glucose,
Maltotriose, and
Other Impurities

<1.0%

<1.0%

<1.0%

<1.0%

<1.0%

<1.0%

<1.0%

<1.0%

pH @ 25°C

4.5-6.5

56@
23.3°C

60@
23.1°C

59@
23.0°C

56@
23.0°C

60@
26.7°C

56@
23.1°C

56@
25.0°C




Lot Designation Analysis Spec. T, T, T, T; Ty Ts Ts
Specific +197 to
Rotation/Optical +201° @ +199° +198° +199° +199° +199° +199° +199°
Rotation 20°C
Watet (by KE 9.0-11.0% 9.6% 9.7% 9.7% 9.6% 10.1% 9.7% 9.4%
Titration)
White to ‘White to . . . . . White to
Appearanceand | Off-White | Off-White White White White White White Off-White
- . Crystalline | Crystalline | Crystalline | Crystalline | Crystalline .
Color Crystalline Crystalline Crystalline
Powder Powder Powder Powder Powder
Powder Powder Powder
Assay 1(9)%133;/ 99.9% 100.1% 100.0% 99.7% 100.3% 100.2% 99.6%
B 0
A420-A720
Color and Clarity <0.100 0.010 0.002 0.018 0.024 0.038 0.028 0.033
of Solution A 0.000 0.000 0.004 0.001 0.010 0.004 0.007

Dextrins, Soluble
Starch, and Sulfite

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Identification Test

Conforms

Conforms

Conforms

Conforms

Conforms

Conforms

Conforms

Conforms

A (UATR) to Standard | to Standard | to Standard | to Standard | to Standard | to Standard | to Standard | to Standard
Impurity-
Maltotriose <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
(Impurity B)
Impurity-
TE3200-004- thal Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
0219-PV with RRT <1.0
Impurity —
Total Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
with RRT >1.0
Impurity-
Glucose (Impurity <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
A)
Impurity-
Any Other <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%
Impurities
Impurity-
Sum of Glucose, | g0, <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
Maltotriose, and
Other Impurities
o 5.7 6.2 5.7 5.6 5.8 5.7 5.6
pH @ 25°C 4.3-6.5 23.6°@C 23.0°@C 23.O°@(23 23.O°@(23 24.9°@C 23.1% 23.1%
Specific +197 to
Rotation/Optical +201° @ +199° +198° +199° +197° +199° +199° +199°
Rotation 20°C
Water (by KF- 1 g /11 004 9.5% 9.8% 9.7% ! 9.6% 9.5% 9.6%
Titration)

! Test interval result not reportable, refer to BDI19-122.




Table 2: Tabulated Summary of 2019 Stability Lots (Labline)

Lot Designation Analysis Spec. T, T, T, T; Ty Ts Ts
White to ‘White to . . . . . White to
Appearance and Off-White Off-White Whltef Whlte. Whlte. Whmf Whmf Off-White
. . Crystalline | Crystalline | Crystalline | Crystalline | Crystalline -
Color Crystalline Crystalline Crystalline
Powder Powder Powder Powder Powder
Powder Powder Powder
Assay o 99.5% 99.8% 99.4% 100.6% 100.3% 99.8% 99.7%
A420-A720
Color and Clarity <0.100 0.016 0.001 0.014 0.015 0.017 0.015 0.019
of Solution <1?)702500 0.002 0.000 0.000 0.000 0.002 <0.003 <0.003

Dextrins, Soluble
Starch, and Sulfite

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Identification Test Conforms Conforms Conforms Conforms Conforms Conforms Conforms Conforms
A (UATR) to Standard | to Standard | to Standard | to Standard | to Standard | to Standard | to Standard | to Standard
Impurity-
Maltotriose <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
(Impurity B)
Impurity-
Total Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
TE3200-001- with RRT <1.0
0219-PV Impurity —
Total Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
with RRT >1.0
Impurity-
Glucose (Impurity <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
A)
Impurity-
Any Other <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%
Impurities
Impurity-
Sum of Glucose, | oo, <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
Maltotriose, and
Other Impurities
o 57 @ 57 @ 54 @ 55@ 57 @ 5.6 @ 58@
PH@25°C 4.5-65 23.3°C 23.5°C 23.4°C 23.1°C 23.5°C 23.2°C 25.0°C
Specific +197 to
Rotation/Optical +201° @ +198° +199° +198° +199° +199° +199° +199°
Rotation 20°C
Water (by KF 9.0-11.0% 9.3% 10.1% 103% 9.3% 9.7% 9.7% 9.5%
Titration)
White to White to . . . . . White to
Appearance and Off-White Off-White Whlt? Whlt? Whlt? Whlte. Whlte. Off-White
. . Crystalline | Crystalline | Crystalline | Crystalline | Crystalline .
Color Crystalline Crystalline Crystalline
Powder Powder Powder Powder Powder
Powder Powder Powder
Assay 1(9)?8<y 99.9% 99.6% 99.4% 98.8% 99.5% 99.4% 99.4%
. 0
A420-A720
TE3200-002- Color and Clarity <0.100 0.010 0.001 0.010 0.012 0.014 0.013 0.014
0219-PV of Solution <1(\)702500 0.000 0.000 0.001 0.000 0.001 0.001 <0.003

Dextrins, Soluble
Starch, and Sulfite

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Identification Test
A (UATR)

Conforms
to Standard

Conforms
to Standard

Conforms
to Standard

Conforms
to Standard

Conforms
to Standard

Conforms
to Standard

Conforms
to Standard

Conforms
to Standard

Impurity-
Maltotriose
(Impurity B)

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%

<0.5%




Lot Designation Analysis Spec. Ty T, T, T; Ty Ts Ts
Impurity-
Total Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
with RRT <1.0
Impurity —
Total Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
with RRT >1.0
Impurity-
Glucose (Impurity <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
A)
Impurity-
Any Other <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%
Impurities
Impurity-
Sum of Glucose, | 4o, <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
Maltotriose, and
Other Impurities
. 57 @ 62 @ 5.6 @ 5.6 @ 5.6 @ 5.6 @ 5.6 @
pH@25°C 4.5-65 23.2°C 23.5°C 23.4°C 23.1°C 25.7°C 23.1°C 23.1°C
Specific +197 to
Rotation/Optical +201° @ +199° +198° +199° +199° +199° +199° +199°
Rotation 20°C
Water (by KF g ) 11 004 9.5% 10.0% 9.7% 9.8% 9.6% 9.6% 9.6%
Titration)
White to White to . . . . . White to
Appearance and Off-White Off-White Whlt? Whm&f Whm&f Whth Whm? Off-White
. . Crystalline Crystalline Crystalline | Crystalline | Crystalline .
Color Crystalline Crystalline Crystalline
Powder Powder Powder Powder Powder
Powder Powder Powder
Assay lg?g% 99.3% 99.9% 98.5% 100.2% 99.9% 99.7% 99.5%
A420-A720
Color and Clarity <0.100 0.013 0.001 0.012 0.015 0.015 0.014 0.016
of Solution <’?)702500 0.003 0.001 0.001 0.000 0.001 0.001 0.001

TE3200-003-
0219-PV

Dextrins, Soluble
Starch, and Sulfite

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Identification Test

Conforms

Conforms

Conforms

Conforms

Conforms

Conforms

Conforms

Conforms

A (UATR) to Standard | to Standard | to Standard | to Standard | to Standard | to Standard | to Standard | to Standard
Impurity-
Maltotriose <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
(Impurity B)
Impurity-
Total Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
with RRT <1.0
Impurity —
Total Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
with RRT >1.0
Impurity-
Glucose (Impurity <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
A)
Impurity-
Any Other <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%
Impurities
Impurity-
Sum of Glucose, | ) 4o, <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
Maltotriose, and
Other Impurities
o 5.6 5.7 5.7 5.6 5.8 5.6 5.6
pH@25°C 4.5-65 e . e o e o o
Specific +197 to
Rotation/Optical +201° @ +199° +199° +198° +199° +199° +199° +199°
Rotation 20°C




Lot Designation Analysis Spec. T, T, T, T; Ty Ts Ts
Water by KE 1 g 411 00 9.6% 10.1% 9.8% 9.6% 9.6% 9.5% 9.7%
Titration)
White to White to . . . . . White to
Appearanceand | Off-White | Off-White | _ VMt White White White White 1 ot hite
. . Crystalline | Crystalline | Crystalline | Crystalline | Crystalline .
Color Crystalline Crystalline Crystalline
Powder Powder Powder Powder Powder
Powder Powder Powder
Assay 1(9)2;8;/ 99.9% 99.8% 100.1% 99.6% 99.9% 100.2% 99.2%
. 0
A420-A720
Color and Clarity <0.100 0.010 0.001 0.013 0.015 0.015 0.017 0.017
of Solution A 0.000 0.000 0.002 0.000 0.000 0.002 0.002

Dextrins, Soluble
Starch, and Sulfite

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Identification Test

Conforms

Conforms

Conforms

Conforms

Conforms

Conforms

Conforms

Conforms

A (UATR) to Standard | to Standard | to Standard | to Standard | to Standard | to Standard | to Standard | to Standard
Impurity-
Maltotriose <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
(Impurity B)
Impurity-
TE3200-004- thal Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
0219-PV with RRT <1.0
Impurity —
Total Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
with RRT >1.0
Impurity-
Glucose (Impurity <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
A)
Impurity-
Any Other <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%
Impurities
Impurity-
Sum of Glucose, | g0, <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
Maltotriose, and
Other Impurities
o 57 @ 58@ 5.8@ 55@ 6.0 @ 57 @ 57 @
pH @ 25°C 4.3-65 23.6°C 23.3°C 23.4°C 23.0°C 26.6°C 23.1°C 27.0°C
Specific +197 to
Rotation/Optical +201° @ +199° +199° +198° +199° +199° +199° +199°
Rotation 20°C
Water (by KF- 1 g /11 004 9.5% 9.9% 9.6% 9.7% 9.7% 9.5% 9.0%
Titration)

8. CONCLUSION:

All data met the specifications set forth in the Stability Program. Trehalose, Dihydrate is currently

undergoing a stability shelf life Long-Term study in accordance with BioSpectra’s Stability Program. The

proposed retest period is 24 months based on information obtained from development, industry review,

and raw material supply chain. This retest period may be used for material represented by the Certificate

of Analysis unless otherwise notified by BioSpectra. Additional time may be given based on historical

and current data with appropriate justification if statistical analysis from the Long-Term Stability Study

warrants the increase in re-test dating.




9. STATEMENT OF COMMITMENT:
e BioSpectra is responsible for the following regarding Stability Data in this report:

o In the event that any stability analysis produces results found to be out of specification,
the batch produced immediately before and after will be tested in full and analyzed in
comparison with the batch in question. This will serve to provide information to
effectively ensure that the root cause of the investigation has not impacted the batch
manufactured before or after the batch in question.

o If a stability analysis is found to be out of specification, the batch will be withdrawn from
the market through communication with the Applicant and any additional customer.
Additionally, an investigation will be conducted to determine the possible withdrawal of
the batches produced before and after the batch in question.

o In the event that any out of specification results are confirmed, all authorized users of the

material will be notified.
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1. OVERVIEW:

The purpose of this report is to analyze the data obtained from the Real-Time Stability of Trehalose,
Dihydrate manufactured at BioSpectra’s Bangor, PA facility. Samples were placed on the Stability Testing
Program in May of 2019 to fulfil the requirements of placing all Process Validation Batches manufactured
on the Stability Testing Program. The long-term Real-Time Stability Program consists of testing every three
months for the first year, every six months for the second year and annually for each subsequent year,
notated as Tn, where n represents the number of months on stability. Analysis has been conducted thus far
for a total of twenty-four months. At the end of the study, a total of thirty-six months of data will be analyzed
to assure that the manufactured material remains stable under the specified conditions and for the specified
interval of time. The analysis of the compiled data may be used to re- evaluate the retest period for future
lots of manufactured material.

This Real-Time Stability report assesses the stability of four lots of Trehalose, Dihydrate that have
been part of the Real-Time Stability program for twenty-four months. The four lots will continue on the
Stability program until timepoint thirty-six is reached. The study includes the following analyses:
Appearance; Assay; Color and Clarity of Solution (A720 and A420-A720); Dextrins, Soluble Starch, and
Sulfite; Identification Test A (UATR); Maltotriose (Impurity B); Total Impurities with RRT < 1.0; Total
Impurities with RRT > 1.0; Glucose (Impurity A); Any Other Impurities; Sum of Glucose, Maltotriose, and
Other Impurities; pH @ 25°C; Specific Rotation/Optical Rotation; and Water by Karl Fischer titration.
Results from all analyses are summarized in Table 2.

The stability program is designed to analyze for the stability indicating analyses established for a
product in accordance with the Stability Testing Program DCN: BSI-SOP-0136. The specifications for the
stability indicating analyses are established in accordance with the Stability Indication Protocol DCN: BSI-
SOP-0289 when a new product is manufactured. The study is used to trend the data to determine if there is
any significant change over the course of the study to establish the shelf life of the product. This study will
be used to establish shelf life for all product codes of Trehalose, Dihydrate. The following Product Codes
are commercially available.

e TRED-3250
e TRED-3251
e TRED-3252
e TRED-3253
2. REFERENCES:

2.1. BSI-SOP-0136, Stability Testing Program
2.2. BSI-SOP-0146, Stability Inventory

2.3. Current USP

24. ICHQI
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3. SAMPLE DESIGNATION:

Samples placed on the Stability Testing Program consisted of four Trehalose, Dihydrate Process
Validation batches. Stability samples from each of the batches were separated into different packaging

configurations, as dictated by the packaging configurations offered to BioSpectra customers. Refer to

Table 1 below for packaging configurations and corresponding lots.

TABLE 1: PACKAGING CONFIGURATION

Packaging Configurations

Description

Poly/Poly (P/P)

Samples are individually placed into small poly bags
and are sealed with a zip tie. All samples are then
placed into a poly pail and sealed.

Lab Screw-Top Bottle (Labline)

Samples are individually placed into Lab Screw-Top
Bottles and are sealed with tamper evident lids.
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4. STORAGE:

At the start of this stability study, Trehalose, Dihydrate stability samples were being stored in the Zone M
Warehouse. The storage conditions in the Zone M Warehouse are 10-40°C.

From May 19, 2019 through September 25, 2019, the samples were stored in the Zone M Warehouse. The
temperature was monitored continuously using MadgeTech data loggers, with an allowable temperature
range of 10 — 40°C. The maximum temperature of the warechouse during this timeframe was 33.67°C, the
minimum temperature was 18.19°C, the average temperature was 26.22°C, and the average mean kinetic
temperature was 26.31°.

On September 25, 2019, all stability samples were moved from the Zone M Warehouse to the Long-term
stability (LTS) chamber, where they remained until the final set of samples was pulled for the T=36 time
interval in May 2022. The temperature was monitored continuously using MadgeTech data loggers, with
an allowable temperature range of 23°C to 27°C, and relative humidity range of 55% to 65%. The maximum
temperature of the LTS chamber during this time was 27.80°C, the minimum temperature was 21.75°C, the
average temperature was 25.45°C, and the average mean kinetic temperature was 25.46°C. The maximum
relative humidity of the LTS chamber during this time was 72.4%, the minimum relative humidity was
30.3%, and the average relative humidity was 61.3%. Any temperature and relative humidity excursions
not explained by documented entry into and out of the LTS chamber will be documented in an investigation
in section 5.

5. INVESTIGATIONS:

5.1. BDII9-71: Trehalose Ty Stability samples were not tested within five business days of the
sampling due date, as stated in the Stability Testing Program. The stability indicating protocol
was still in the approval process. The final report was completed on May 17, 2019 to allow for
Trehalose to be put on stability. Samples were put on stability on 5/19/19.

5.2. BDI19-96: Planned deviation for testing of Trehalose T3 Stability samples due to instrument

demand, Assay and Impurities were not able to be performed within the allowed 5-day window
given by the Stability Testing Program.

5.3. BLI20-15: TE3200-003-0219-PV Labline T, received OOS results for Any Other Impurities.
All re-tests met requirements, and the official result is reported as < 0.2%. The root cause was
determined to be analyst error.

5.4. BLI20-36: TE3200-001-0219-PV Labline Ts and TE3200-002-0219-PV Tis Labline obtained
OOS Assay results. During review of data, it was found that the integration was inconsistent
during sample and standard runs which in turn raised the assay values outside the accepted range.
All re-tests met the required specification.

5.5. BDI22-61: This investigation was due to missing temperature and humidity data for the Long
Term Stability Chamber for the time period of 01/28/22 to 02/09/22. The MadgeTech data logger
was restarted and functioned properly afterwards. The Analog Chart recordings were used to
confirm there were no deviations for this time period, and the incident had no impact on the
samples.

5.6. BDI22-138: There was a brief period of time on 04/26/22 that humidity readings for the Long
Term Stability Chamber were less than the minimum specification. Root cause was determined
to be a faulty valve that regulates the flow of humid air produced by the chamber’s humidifier. The
preventative maintenance team was alerted to the alarm in the room signaling the issue, and
corrected the issue. Due to the short time frame of the low humidity readings, there was no lasting
impact on the samples.

5.7. BDI22-143: The investigation was due to missing temperature and humidity data points for the
Long Term Stability Chamber due to an issue with the MadgeTech Data Logger. The Analog
Chart recordings were used to confirm there were no deviations for this time period, and the
incident had no impact on the samples.
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6. LOT EVALUATION:
TABLE 2: REAL-TIME DATA

Lot Number Analysis Specification Ty Ts Ts Ty Tiz Tis Tas Tse
White to Off White to . White to White to . White to . White to Off
Whity Whity Whity
White Off White e Off White |  Off White e Off White e White
Appearance . . Crystalline . . Crystalline . Crystalline .
Crystalline Crystalline Powder Crystalline Crystalline Powder Crystalline Powder Crystalline
Powder Powder Powder Powder Powder Powder
98.0% -
Assay 101 (f:’/ 99.5% 99.5% 100.7% 100.3% 100.2% 100.5% 99.7% 100.1%
. 0
Color and Clarity
< < < < < < < <
of Solution (A720) <0.050 a.u. 0.0017 0.003 0.003 0.003 0.003 0.003 0.003 0.003
Color and Clarity
of Solution (A420- <0.100 a.u. 0.0162 0.0147 0.0140 0.0127 0.0121 0.0107 0.0115 0.0166
AT720)
Dextrins, Soluble
Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test
Starch, and Sulfite
P
=
% Identification Test Conforms to Conforms Conforms Conforms | Conforms to Conforms to Conforms to Conforms to | Conforms to
: A (UATR) Standard to Standard | to Standard | to Standard Standard Standard Standard Standard Standard
& Maltotriose
=) . <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
a (Impurity B)
! Total T iti
5. Vfl;l RHI;pTuilll_eos <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
— o
Total T t
2 i RR =10 <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
= Glucose (Impurity
A) <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
Any Other <02% <02% <0.2% <02% <0.2% <02% <02% <02% <02%
Impurities
Sum of Glucose,
Maltotriose, and <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
Other Impurities
o 565 @ 588 @ 561 @ 552@ 559 @ 549 @ 5.62@ 570 @
L@ AE 435653 23.3°C 23.2°C 26.2°C 23.6°C 23.3°C 23.1°C 25.3°C 24.1°C
. . +197°C -
Specific Rotation/ | 100 @ +198.33° | +199.29° | +198.98° +198.82° +199.17° +199.02° +199.20° +199.31°
Optical Rotation o
20°C
Water (by KF
%ifrra(ﬁgn) 9.0-11.0% 9.31% 9.32% 9.75% 9.57% 8.97% 9.57% 9.53% 9.53%
White to Off White to . White to White to . White to Off . White to Off
& White Off White White Off White | Off White White White White White
& Appearance . . Crystalline . . Crystalline . Crystalline .
> Crystalline Crystalline Powder Crystalline Crystalline Powder Crystalline Powder Crystalline
A~ Powder Powder Powder Powder Powder Powder
= Y
§ Assay ?zl()(f:’/ 99.5% 99.1% 99.6% 100.1% 100.4% 100.9% 99.9% 100.3%
1 . 0
o
= -
g Colorand Clarity | _ 450 5., 0.0017 <0.003 0.0026 0.0046 0.0032 0.0032 0.0063 0.0024
S of Solution (A720)
Q Color and Clarity
E of Solution (A420- <0.100 a.u. 0.0162 0.0151 0.0227 0.0246 0.0253 0.0280 0.0389 0.0341
A720)
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Lot Number Analysis Specification Ty Ts Ts Ty Tiz Tis Tas Tse
S]?;rxct}r:r;sr;:ghu]tf)il; Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test
Identification Test Conforms to Conforms Conforms Conforms Conforms to Conforms to Conforms to Conforms to Conforms to

A (UATR) Standard to Standard | to Standard | to Standard Standard Standard Standard Standard Standard
(llvr[j‘;frtir:yo; <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
~ Total Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
n_‘ W]th RRT <1 0 > V. (] . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
> —
A TV"E}I{EPT“S;‘%S <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
a Glucose (Imy u.rit
g A purty <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
—
=
= ﬁ;‘gu?itg: <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%
=
ﬁ Sum of Glucose,
E Maltotriose, and <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
= Other Impurities
o 5.65 @ 552 @ 557 @ 559 @ 5.61 @ 5.58 @ 5.69 @ 5.66 @
PH @25°C 45765 23.3°C 23.1°C 24.4°C 23.1°C 23.3°C 23.2°C 25.0°C 23.0°C
Specitic Rotation/ HI97°C -
. K +201°C @ +198.33° +199.01° +198.92° +199.23° +198.77° +199.12° +199.35° +199.12°
Optical Rotation 20°C
W;tlfrra(é’oynl)@ 9.0 11.0% 9.31% 10.23% 9.64% 9.45% 9.75% 9.56% 9.64% 9.61%
White to Off White to . White to White to . White to Off . White to Off
Whity Whity Whity
A D G0l C st;lﬁne CHETL CHETL C st;lﬁne Wil C st;lﬁne WS
ppearance Crystalline Crystalline lr)y wder Crystalline Crystalline lr)y wder Crystalline lr)y wder Crystalline
Powder Powder 0 Powder Powder 0 Powder 0 Powder
% -
° Assay ??).10(?;/ 99.9% 99.0% 99.4% 99.8% 100.5% 100.5% 100.2% 100.3%
. 0
= -
= Color and Clarity <0.050 a.u. <0.003 <0.003 0.0024 <0.003 <0.003 <0.003 <0.003 <0.003
3 of Solution (A720)
Color and Clarity
E of Solution (A420- <0.100 a.u. 0.0098 0.0118 0.0124 0.0097 0.0132 0.0091 0.0102 0.0158
& A720)
:1 Dextrins, Soluble
< Starch. and Sulfite Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test
d 5
=3
< Identification Test Conforms to Conforms Conforms Conforms Conforms to Conforms to Conforms to Conforms to Conforms to
g A (UATR) Standard to Standard | to Standard | to Standard Standard Standard Standard Standard Standard
[\
) :
= (llvr[;’;frtft‘yof; <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
' =
= TVV‘EZ;III{EPT“S;‘%S <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
c .
1 .
§ TW"itt‘;lII{g’T“f;‘%S <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
0] =
E Sl A(;mpur“y <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
ﬁ;‘gu?itg:; <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%
Sum of Glucose,
Maltotriose, and <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
Other Impurities
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Lot Number Analysis Specification Ty Ts Ts Ty Tiz Tis Tas Tse
. - 5.66 @ 554 @ 581 @ 553@ 552@ 5.66 @ 562 @ 5.66 @
RELCRNE 43565 23.2°C 23.2°C 24.4°C 23.2°C 23.2°C 23.1°C 25.2°C 23.3°C
. . +197°C -
Specific Rotation/ | 5100 g +198.75° | +198.83° | +198.84° +198.44° +198.79° +198.61° | +198.68° +199.21°
Optical Rotation
20°C
Water (by KF 9.0-11.0% 9.47% 9.55% 9.93% 9.62% 9.25% 9.57% 9.63% 9.58%
Titration)
White to Off White to . White to White to . White to Off . White to Off
White Off White White Off White | Off White White White White White
Appearance . . Crystalline . . Crystalline . Crystalline .
Crystalline Crystalline Powder Crystalline Crystalline Powder Crystalline Powder Crystalline
Powder Powder Powder Powder Powder Powder
0% -
Assay ??)lo(f:’/ 99.9% 99.6% 99.9% 99.7% 100.4% 99.8% 99.5% 100.3%
. 0
Color and Clarity
R <0.050 a.u. <0.003 <0.003 0.0005 0.0008 0.0002 0.0006 0.0011 <0.003
of Solution (A720)
Color and Clarity
of Solution (A420- <0.100 a.u. 0.0098 0.0098 0.0133 0.0135 0.0151 0.0178 0.0240 0.0260
E AT720)
Dextrins, Soluble

> ’ Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test

qu Starch, and Sulfite

=)

: Identification Test Conforms to Conforms Conforms Conforms Conforms to Conforms to | Conforms to Conforms to Conforms to

< A (UATR) Standard to Standard | to Standard | to Standard Standard Standard Standard Standard Standard

o

= 5

S Maltotriose <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%

g (Impurity B)

N Total T iti

? L RRT 210 <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%

= —

& &Eﬁ?}“g;‘_‘: <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%

g Glucose (Impurit;

g A purty <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%

=

[\

@ Any Other <0.2% <0.2% <0.2% <0.2% <0.2% <02% <0.2% <0.2% <0.2%

= Impurities

Sum of Glucose,
Maltotriose, and <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
Other Impurities
. - 5.66 @ 556 @ 589@ 557 @ 553@ 559@ 5.63@ 577 @
pH @25°C 45-653 23.2°C 23.2°C 26.9°C 23.4°C 23.5°C 23.2°C 24.8°C 23.8°C
. . +197°C -
Specific Rotation/ |, 100 g +198.75° | +199.20° | +198.99° +198.83° +199.22° +199.41° +199.32° | +198.89°
Optical Rotation 5
20°C
Water (by KF 9.0-11.0% 9.47% 9.56% 9.13% 9.47% 9.04% 9.52% 9.69% 9.59%
Titration)
White to Off White to . White to White to . White to Off . White to Off
Whity Whity Whity
> White Off White o Off White | Off White e White e White
A Appearance . . Crystalline . . Crystalline . Crystalline .

: Crystalline Crystalline Powder Crystalline Crystalline Powder Crystalline Powder Crystalline
2 Powder Powder Powder Powder Powder Powder
Se 98.0% -

o = Assay 101.0% 99.3% 100.2% 99.3% 99.5% 100.6% 99.6% 99.7% 100.8%

S 2 Al

g 5 Color and Clarity

S . <0.050 a.u. 0.0027 <0.003 0.0014 0.0009 0.0008 0.0024 <0.003 <0.003

= of Solution (A720)

E Color and Clarity

b= of Solution (A420- <0.100 a.u. 0.0134 0.0120 0.0143 0.0116 0.0131 0.0165 0.0121 0.0175
AT720)
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Lot Number Analysis Specification Ty Ts Ts Ty Tiz Tis Ta4 Tse
Dl Bl Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test
Starch, and Sulfite
Identification Test Conforms to Conforms Conforms Conforms Conforms to Conforms to Conforms to Conforms to Conforms to
A (UATR) Standard to Standard | to Standard | to Standard Standard Standard Standard Standard Standard
o (llvr[;’;frtft‘yof; <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
= =
= TW"itt;lII{EpTui‘;l%S <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
- —
z TW"itt?IIII{EpTu:;I%S <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
a Glucose (Impurity o o o o o o o 5
:l A) <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
T Any Other
g T ifies <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%
=}
S Sum of Glucose,
E’, Maltotriose, and <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
E Other Impurities
= . 5.62@ 555@ 576 @ 552@ 550 @ 5.62@ 5.6 @ 5.65 @
RELCRNE 435-653 23.3°C 23.0°C 23.1°C 24.0°C 23.3°C 23.1°C 24.6°C 23.5°C
. . +197°C -
S(‘)’;filicl Ez:;‘:;;’: +201°C @ +199.14° +198.87° +198.83° +198.72° +198.38° +198.75° +199.02° +198.46°
20°C
W;‘lfrra(fgnl)q 9.0 11.0% 9.63% 9.87% 9.94% 9.63% 9.29% 9.59% 9.57% 9.59%
White to Off White to . White to White to . White to Off . White to Off
. . White . . White . White .
Appearance Whltf? Off Wh}te Crystalline Off Wh}te Off Wh}te Crystalline Whlt(—% Crystalline Whlt(—)-
Crystalline Crystalline Powder Crystalline Crystalline Powder Crystalline Powder Crystalline
Powder Powder Powder Powder Powder Powder
%% -
Assay ?i(g)lo(f:’/ 99.3% 99.8% 99.3% 99.9% 100.1% 99.9% 99.9% 100.6%
. 0
Color and Clarity <
of Solution (A720) <0.050 a.u. 0.0027 <0.003 0.0021 0.0034 0.0037 0.0041 0.0072 0.0046
Color and Clarity
& of Solution (A420- <0.100 a.u. 0.0134 0.0125 0.0215 0.0185 0.0197 0.0228 0.0363 0.0379
- A720)
z Dextrins, Soluble
A ’ Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test
- Starch, and Sulfite
=) 5
—
S Identification Test Conforms to Conforms Conforms Conforms Conforms to Conforms to | Conformsto | Conformsto | Conforms to
h A (UATR Standard to Standard to Standard to Standard Standard Standard Standard Standard Standard
=
= -
1
S (llvr[j‘;frtirt‘yo; <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
[\
% Total Impurities <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
[ with RRT <1.0 - ) ) ) ) ) ) ) )
T;EIII{EPT“S;“(’)S <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
Glucose A(;mpumy <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
ﬁ;‘gﬁfgg <0.2% <0.2% <02% <0.2% <0.2% <02% <0.2% <02% <02%
Sum of Glucose,
Maltotriose, and <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
Other Impurities
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Lot Number Analysis Specification Ty Ts Ts Ty T2 Tis Ty s
R - 562@ 558@ 568 @ 559 @ 556 @ 553@ 561 @ 572@
pH@25°C 45-65 23.3°C 23.1°C 26.0°C 23.8°C 23.5°C 23.1°C 24.2°C 23.7°C
Specific Rotation/ 1977 C —
P . R +201°C @ +199.14° +199.32° +198.69° +198.96° +199.04° +198.61° +199.21° +199.09°
Optical Rotation
20°C
Water (by KF 9.0-11.0% 9.63% 9.54% 9.66% 9.67% 8.97% 9.49% 9.58% 9.65%
Titration)
White to Off White to . White to White to . White to Off . White to Off
White Off White White Off White | Off White White White White White
Appearance . . Crystalline . . Crystalline . Crystalline .
Crystalline Crystalline Powder Crystalline Crystalline Powder Crystalline Powder Crystalline
Powder Powder Powder Powder Powder Powder
0% -
Assay ??)10(?:1/ 99.9% 100.9% 99.6% 100.4% 100.6% 101.0% 100.4% 100.6%
. 0
Color and Clarity
. <0.050 a.u. 0.0004 <0.003 0.0026 0.0005 0.0002 <0.003 <0.003 <0.003
of Solution (A720)
Color and Clarity
of Solution (A420- <0.100 a.u. 0.0090 0.0127 0.0148 0.0123 0.0117 0.0106 0.0093 0.0153
A720)

Dextrins, Soluble
Starch, and Sulfite

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

Passes Test

(%}
=
=
3 Identification Test Conforms to Conforms Conforms Conforms Conforms to Conforms to Conforms to Conforms to Conforms to
> A (UATR) Standard to Standard | to Standard | to Standard Standard Standard Standard Standard Standard
A .
S gﬁ;ﬁrt‘y"; <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
o
a =
5 Twoitt‘f:gg}“il;‘%s <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
3 .
S —
2 TW"itt;lII{g’T“:;‘%S <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
o "
] Glucose [Smpumy <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
=
ﬁ;‘gu?itg:; <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%
Sum of Glucose,
Maltotriose, and <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0% <1.0%
Other Impurities
o B 5.69@ 556 @ 557 @ 545 @ 552@ 553@ 561 @ 557 @
L@ AE 43565 23.6°C 23.1°C 23.8°C 23.1°C 23.2°C 23.2°C 24.3°C 23.4°C
. . +197°C -
Specific Rotation/ | 5100 g +199.49° | +198.89° | +199.17° +198.54° +198.98° +198.79° +198.66° | +199.20°
Optical Rotation 20°C
W;tlfrra(:l’gnl)@ 9.0 - 11.0% 9.53% 9.33% 9.68% 9.35% 9.08% 9.54% 9.65% 9.69%
White to Off White to . White to White to . White to Off . White to Off
Whit Whit Whit
> White Off White e Off White | Off White e White e White
A Appearance . . Crystalline . . Crystalline . Crystalline .
- Crystalline Crystalline Powder Crystalline Crystalline Powder Crystalline Powder Crystalline
— Powder Powder Powder Powder Powder Powder
o
(—) [
5 & Assay ?z'log‘;/ 99.9% 100.3% 99.4% 100.7% 100.7% 100.6% 100.1% 100.3%
c . 0
S & .
S Color and Clarity <0.050 a.u. 0.0004 <0.003 0.0016 0.0007 0.0019 0.0021 0.0018 0.0007
g of Solution (A720)
N Color and Clarity
E of Solution (A420- |  <0.100 a.u. 0.0090 0.0090 0.0149 0.0143 0.0157 0.0208 0.0304 0.0297
A720)
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Lot Number Analysis Specification Ty T; Te Ty Trz Tis Ta Tse
Dextrins, Soluble Passes Test Passes Test | Passes Test | Passes Test Passes Test Passes Test Passes Test Passes Test Passes Test
Starch, and Sulfite
Identification Test Conforms to Conforms Conforms Conforms Conforms to Conforms to | Conformsto | Conformsto | Conforms to
A (UATR) Standard to Standard to Standard to Standard Standard Standard Standard Standard Standard
Maltot.rlose <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
(Impurity B)
E T;’itt‘i‘f}l{g}“i‘?_%s <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
% Total bpurhies <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
— -
= Gl““’seA(impumy <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5% <0.5%
<
=3
g Any Other <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2% <0.2%
N Impurities
ﬁ Sum of Glucose,
E Maltotriose, and <1.0% <1.0% <1.0% <1.0% < 1.0% <1.0% <1.0% <1.0% <1.0%
= Other Impurities
R 569 @ 572@ 550 @ 546 @ 552@ 558 @ 565 @ 579 @
pH@25°C 45-65 23.6°C 23.1°C 23.1°C 23.3°C 23.4°C 23.1°C 25.2°C 23.7°C
. . +197°C -
Specific Rotation/ +201°C @ +199.49° +198.88° | +199.17° +199.30° +198.75° +198.79° +198.73° +199.17°
Optical Rotation 20°C .
Water (by KF 9.0~ 11.0% 9.53% 9.65% 9.64% 9.57% 8.99% 9.55% 9.47% 9.61%
Titration)
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GRAPH 1: ASSAY

Shelf Life Plot for All Batches

Shelf Life = 26.6378

1021 : [ —— Fitted Line

— — 975%UB

Lot Number
TE3200-001-0219-PV Labline
TE3200-001-0219-PV P/P
TE3200-002-0219-PV Labline
TE3200-002-0219-PV P/P
TE3200-003-0219-PV Labline
TE3200-003-0219-PV P/P
TE3200-004-0219-PV Labline
TE3200-004-0219-PV P/P

-=--|US = 101.0

L T LS = 98.0

I
1
1
I
|
I
I
1
1
I
|
I
|
I
I
I
1

0 10 20 30 40 50 60
Timepoint

LS = Lower Specification, US = Upper Specification

The predicted Shelf-Life for Assay was determined to be 26.6378 months as of the T=36 month
time interval, which is the end of this study. All time points did pass the specification for assay
throughout the entire study.
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GRAPH 2:PH

Shelf Life Plot for All Batches

P US - 6.5  — Fitted Line
— — 975%UB
Lot Number
& TE3200-001-0219-PV Labline
6.0 ® TE3200-001-0219-PV P/P
o o ® TE3200-002-0219-PV Labline
- o e TE3200-002-0219-PV P/P
. > e e -3 ® TE3200-003-0219-PV Labline
I 55 T . ¢ & H ¢ ® TE3200-003-0219-PV P/P
2. . e TE3200-004-0219-PV Labline
® TE3200-004-0219-PV P/P
5.0
L e el LS = 4.5
0 10 20 30 40
Timepoint

LS = Lower Specification, US = Upper Specification
Equation for fitted line: pH = 5.60 + 0.00119 Timepoint

No Shelf-Life was able to be determined for pH, as the mean response slope is not significantly
different from zero using 95% confidence. There is no impact to the product or currently assigned retest
period of this material.
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GRAPH 3: SPECIFIC OPTICAL ROTATION

Shelf Life Plot for All Batches

L us = 201 | = Fitted Line
— — 975%LBor UB
Lot Number

- e TE3200-001-0219-PV Labline
S 20 ® TE3200-001-0219-PV P/P
= ® TE3200-002-0219-PV Labline
° e TE3200-002-0219-PV P/P
= ® TE3200-003-0219-PV Labline
© @ TE3200-003-0219-PV P/P
g 199 e TE3200-004-0219-PV Labline
o ® TE3200-004-0219-PV P/P
- ‘
=
19}
Q 198
w

197+ —— === —mm e e ] LS = 197

0 10 20 30 40
Timepoint

LS = Lower Specification, US = Upper Specification

No Shelf-Life was able to be determined for Specific Optical Rotation, as the mean response slope
is not significantly different from zero using 95% confidence. There is no impact to the product or
currently assigned retest period of this material.
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GRAPH 4: KF WATER

Shelf Life Plot for All Batches

L S — US = 1.0 | — Fitted Line
— — 975%UB
Lot Number
@ TE3200-001-0219-PV Labline
10.5 & TE3200-001-0219-PV P/P
® TE3200-002-0219-PV Labline
. . e TE3200-002-0219-PV P/P
g ® TE3200-003-0219-PV Labline
g 10.0 ® TE3200-003-0219-PV P/P
a5 = @ TE3200-004-0219-PV Labline
> . . ® TE3200-004-0219-PV P/P
] e —_—— — i |
%Tl4_—"f‘4 :
95 § n ¢ .
e 0 b )
®
°
. O R— NSNS ———— LS = 9.0
0 10 20 30 40
Timepoint

LS = Lower Specification, US = Upper Specification
Equation for fitted line: KF Water = 9.51 + 0.00145 Timepoint

No Shelf-Life was able to be determined for Water by Karl Fischer (KF Water), as the mean
response slope is not significantly different from zero using 95% confidence. There is no impact to the
product or currently assigned retest period of this material.

7. CONCLUSION:

All data met the specifications set forth in the Stability Testing Program. In accordance with ICH
QI1E 2.4.2.1, the retest date may be proposed for up to 2x, where x is the period covered by long-term
stability data, but should be no more than 12 months beyond for standard conditions. Real-Time Stability
Data displayed in this report along with the predicted shelf-life plots would support a retest date of 27-
months (rounded from 26.6378 months), with Assay being the limiting factor in the predicted model. All
the time points did pass specification for all testing, including Assay, up to the 36-month interval which
was the end of this study. This stability report supports a retest date of 24 months for Trehalose, Dihydrate
manufactured at BioSpectra in the Bangor, PA facility, and upon request a 36-month expiration date may
be assigned based on the actual Real Time data obtained.
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STATEMENT OF COMMITMENT:

8.1

BioSpectra is responsible for the following regarding Stability Data in this report:

8.1.1.

8.1.2.

All ongoing stability data points obtained from this program will be submitted to the DMF

on an annual basis.

In the event that any stability analysis produces results found to be out of specification, the

batch produced immediately before and after will be tested in full and analyzed in

comparison with the batch in question.

8.1.2.1.  This will serve to provide information to effectively ensure that the root cause
of the investigation has not impacted the batch manufactured before or after the
batch in question.

If a stability analysis is found to be out of specification, the batch will be withdrawn from

the market through communication with the Applicant and any additional customers.

Additionally, an investigation will be conducted to determine the possible withdrawal of

the batches produced before and after the batch in question.

In the event that any out of specification result are confirmation, all authorized users of the

material will be notified.
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