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1. PURPOSE:

1.1. To provide the Quality Control (QC) Laboratory personnel with a procedure for examining
Uracil In Process, Raw Materials, and Finished Goods.

2. SCOPE:

2.1.  Applies to the examination of Uracil In Process, Raw Materials, and Finished Goods in the QC
Laboratory. Methods include testing for all types of Uracil sold by BioSpectra; only the specific
tests required for the desired type must be tested.

2.2. This document applies to both the Bangor, PA and Stroudsburg, PA BioSpectra facilities.

3. RESPONSIBILITIES:

3.1. The Director of Laboratory Testing is responsible for training, maintenance and
implementation of this procedure.

3.2. The QC Analysts are responsible for compliance with the terms of this procedure. This includes
notifying the QA/QC Managers if any analyses fail to meet their respective specifications.

4. REFERENCES:

4.1. BSI-ATM-0023, Uracil In-Process Testing Methods and Specifications

4.2. BSI-ATM-0105, Uracil Assay via Liquid Chromatography with UV Detection
4.3. BSI-FRM-0334, Bangor Outside Testing Samples Log Book

4.4. BSI-PRL-0329, Analytical Method Validation Protocol: Uracil Assay via HPLC
4.5. BSI-RPT-0532, Analytical Method Validation Report: Uracil Assay via HPLC
4.6. BSI-SOP-0098, Balance SOP

4.7. BSI-SOP-0126, Laboratory Notebooks

4.8. BSI-SOP-0254, Spectrum Two UATR SOP

4.9. BSI-SOP-0256, MP50 Melting Range Operation and Calibration SOP

4.10. BSI-SOP-0303, NexION 350X ICP-MS SOP

4.11. BSI-SOP-0345, Endosafe nexgen-PTS Endotoxin Reader SOP

4.12. BSI-SOP-0448, Perkin Elmer Flexar HPLC SOP

4.13. Client Method T405, proprietary.

4.14. ACS, Reagent Chemicals, current edition.

4.15. Current USP

S. EQUIPMENT:

5.1.  Analytical Balance

5.2. Spectrum Two UATR

5.3. [Endosafe nexgen-PTS Endotoxin Reader
5.4. NexION 350X ICP-MS

5.5. MP50 Melting Point Apparatus

6. PROCEDURE:

In-Process Analysis
6.1. Mother Liquor pH Monitor:

6.1.1. Ifthe sample has fallen out of solution, decant the entire sample into a clean, dry beaker.
Gently heat and stir the solution until it becomes clear but do not exceed 95°C.

6.1.2. Note: Solution will not be colorless.

6.1.3. Measure and record the pH of the solution following the appropriate SOP.

6.1.4. Record the result in the appropriate batch record and analytical documentation.

The information contained herein is the confidential property of BioSpectra. The recipient is responsible for its safe-keeping and

the prevention of unauthorized appropriation, use, disclosure and copying.
Page 3 of 7



UUN: BOI-ATIVI-UUTD , KeviIsIoNn: /.6 , ETTective vate: 3’1 JUl £UZ3 , Uate OT Next Keview: 31 Jul Zucb ,

6.2. Dry/Wet Crystal UATR 0.9S Correlation Min.:

6.3.

6.2.1. Refer to the Spectrum Two UATR SOP.

6.2.2. Dry crystals should be analyzed as-is.

6.2.3. Wet crystals or crystal washes should be dried if correlation does not meet specification
as-is, refer to Loss on Drying for drying parameters.

NOTE: Samples dried to a constant weight prepared in section 6.3 are considered equivalently
dried to Loss on Drying samples.

6.2.4. [fsample fails to meet requirements, additional samples will be submitted by production.
6.2.5. Record the results in the appropriate batch record and analytical documentation.

ASSAY (Wet Crystal) Refer to Batch Record:

NOTE: Sample and Standard solutions must be prepared at the same time.

6.3.1. Dry wet crystals to a constant weight at 105°C.

6.3.1.1. Transfer approximately 1- 2 g of the wet crystal sample to a suitable glass
vessel (a shallow vial, or watch glass) and accurately weigh the vessel and
contents. Distribute the sample as evenly as possible in the vessel.

6.3.1.2. Place the vessel containing the sample into the oven and dry at 105°C + 2°C
for 1-3 hours.

6.3.1.3. Remove LOD vial from the oven and allow to cool in the desiccator for 15
minutes.

6.3.1.4. Reweigh.

6.3.1.5. Place the sample back into oven for 1-3 hours.

6.3.1.6. Remove LOD vial from the oven and allow to cool in the desiccator for 15
minutes.

6.3.1.7. Reweigh.

6.3.1.8. Continue drying and reweighing using steps 6.3.1.5.-6.3.1.7. until the sample
achieves a constant weight NMT than 0.0005 g difference between weightings.

6.3.1.9. Grind dried sample if necessary to help facilitate solubility.

6.3.1.10. Uracil is relatively insoluble in diluent and sonication will be required to
ensure complete dissolution.

6.3.2. Referto 6.5 or 6.6 for Assay standard operating procedures for sample analysis and
calculations.

Finished Good A nalysis

6.4. APPEARANCE & COLOR Refer to Summary Sheet:

6.5.

6.4.1. Place a suitable amount of sample in a clean and dry glass beaker.
6.4.2. In an area with sufficient lighting, view the sample from all sides.
6.4.3. The sample should conform to the specification detailed on the summary sheet.

ASSAY (HPLC - Dried basis) Refer to Summary Sheet:

6.5.1. Refer to BSI-ATM-0105 for instrument setup, sample preparation, and analysis
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6.6. ASSAY (Titrimetric) Refer to Summary Sheet:

6.6.1.

6.6.2.
6.6.3.
6.6.4.
6.6.5.

6.6.6.

Standardize 0.1N TBAH VS on day of use.
6.6.1.1. Dissolve about 400 mg of traceable benzoic acid reference material, accurately
weighed, in 80 mL of N,N-dimethylformamide.
6.6.1.2. Add 3 dropsofal in 100 solution of thymol blue in N,N-dimethylformamide,
and titrate to a blue endpoint with the tetrabutylammonium hydroxide solution.
6.6.1.3.  Under constant nitrogen flow, deliver the titrant from a 50 mL burette.
6.6.1.4. Perform a blank determination, and make any necessary correction.
6.6.1.5. Each mL of 0.1 N tetrabutylammonium hydroxide is equivalent to 12.21 mg of
benzoic acid.
_ mg of Benzoic Acid
~ 122.1xEP1(mL)

Weigh 150 mg (+/- 0.2 mg) of uracil sample into a 150 mL beaker in duplicate.

Add 75 mL of N,N-Dimethylformamide and dissolve the sample.

Add 3 drops of 1 in 100 solution of thymol blue in dimethylformamide.

Titrate with 0.1N TBAH until a pure blue endpoint is reached.

6.6.5.1. Note: The color change to blue is gradual and indicated by the absence of any
green present in the titration. The change to a pure blue color is the complete
end point (EP1).

6.6.5.2. Incomplete EP:

6.6.5.3. Complete EP: -

Calculate the % w/w Uracil using the following equation:
6.6.6.1. Where:
6.6.6.1.1. EPB = Titration volume, Blank (mL)
6.6.6.1.2. EP1 = Titration volume, Sample (mL)
6.6.6.1.3. N =Normality of TBAH (N)
6.6.6.1.4. w = Sample Weight (mg)

(EP1- EPB)(N)(112.09)
w

100

% Uracil =

6.7. CHLORIDE Refer to Summary Sheet:

6.7.1.

6.7.2.

6.7.3.

6.7.4.

Standard Preparation 100ppim (0.01%) Cl: Pipette 0.072 mL of 0.02N HCl in to a 100 mL
Nessler Color Comparison Tube. Dilute to 100 mL with purified water.

Sample Preparation: 0.50 g dissolved in 100 mL of purified water in a Nessler color
comparison tube. Heat or sonicate if necessary.

Procedure: Using a heated water bath, keep the standard and sample tubes in the water
bath throughout the analysis. Add 1 mL of concentrated nitric acid and 1 mL of 0.IN
Silver Nitrate to each tube. Cover and mix by inversion.

After 5 minutes, the turbidity in the sample solution should not exceed the turbidity in the
standard solution to report at < 0.01% or < 100 ppm.
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6.8. ENDOTOXIN Refer to Summary Sheet:

6.8.1. Sample Preparation: Weigh 25 mg of sample into a sterile tube. Dilute to 10mL with
LAL Reagent Water (LRW) and dissolve completely.

6.8.2. Procedure: Analyze sample with 0.5-0.005 EU/mL high sensitivity cartridge following
the Endosafe Nexgen-PTS Reader SOP for instrument operation.

6.9. HEAVY METALS Refer to Summary Sheet:
6.9.1. Refer to NexION ICP-MS 350X SOP.
6.10. IDENTIFICATION TEST Passes Test:

6.10.1. Follow Spectrum Two UATR SOP. Analyze the sample after it has been dried for 3 hours
at 105°C. The LOD sample may be utilized for this test.

6.11. LOSS ON DRYING Refer to Summary Sheet:

6.11.1. Dry a Loss on Drying (LOD) vial in the oven at 105 + 2°C for 30 minutes.

6.11.2. Cool for 15 minutes in a desiccator, weigh the LOD vial, and record results.

6.11.3. If the substance to be tested is in the form of large crystals, reduce the particle size to
about 2mm by quickly crushing.

6.11.4. Transfer approximately 1- 2 g of the sample to the LOD vial, and accurately weigh the
vial and contents. By gentle, sidewise shaking, distribute the sample as evenly as
possible in the LOD vial.

6.11.5. Place the LOD vial containing the sample into the oven and dry at 105°C + 2°C for 3
hours.

6.11.6. Remove LOD vial from the oven and allow to cool in the desiccator for 15 minutes.

6.11.7. Reweigh the LOD vial and sample and retain the dried sample to perform the IR and
Assay.

6.11.8. Calculate the %LOD as follows:

[Initial Sample Weight (g)- Final Sample Weight (g)]

%LOD =
0 Initial Sample Welght (g) *100

6.12. MELTING POINT NLT 300°C:

6.12.1. Refer to MP50 Melting Range Operation and Calibration SOP for general instrument
guidelines, sample preparation and operation.
6.12.1.1. Manually set the method to a max range of 300°C, start ~3°C below the limit.
6.12.1.2. Verify the sample does not melt at 300°C to report as >300°C.

6.13. MICROBIAL ANALYSIS (TAMC) Refer to Summary Sheet:

6.13.1. Package at least 20 g of testing sample into a sterile container and send to EMSL or other
qualified microbial testing provider for analysis.
6.13.2. Record applicable sample data in outside testing log book for reference.

6.14. REACTION Passes Test:
6.14.1. Note: If a pH meter is utilized for analysis, document the pH readout on the notebook
page.

6.14.2. Product Codes URAC-4202 and URAC-4250:
6.14.2.1. The 1% solution prepared for solubility must be neutral to faintly basic or
acidic when tested with broad range pH paper or a calibrated pH meter.
6.14.2.1.1. The target pH for the sample solution is 5-8.
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6.14.3. Product Codes URAC-4201 and URAC-4301:
6.14.3.1. The 1% solution prepared for solubility must be neutral to faintly basic when
tested with broad range pH paper or a calibrated pH meter.
6.14.4. Raw Material:
6.14.4.1. The 1% solution prepared for solubility may be neutral to faintly acidic when
tested with broad range pH paper or a calibrated pH meter.
6.14.5. Stability:
6.14.5.1. The 1% solution prepared for solubility must be neutral to faintly basic, basic
or acidic when tested with broad range pH paper or a calibrated pH meter.
6.14.5.2. For the result Document the result as Passes Test. Then specify if the result
was neutral, basic, faintly basic, or acidic.
6.14.5.3. Example: Passes Test-Basic

6.15. RESIDUE ON IGNITION Refer to Summary Sheet:

6.15.1. Turn on muffle furnace and allow temperature to stabilize at 600°C. Follow muffle
furnace SOP and calibration procedure for operation.

6.15.2. Inspect a quartz crucible for cracks, chips and discoloration.

6.15.3. Utilize the 10-inch forceps to insert and remove a crucible into the furnace.

6.15.4. Ignite the quartz crucible at 600 = 50°C for 30 minutes. Cool in a desiccator for one hour
and 30 minutes and weigh.

6.15.5. Tare crucible and weigh 1 g of sample directly into the crucible. Record sample weight.

6.15.6. Add 1 mL of concentrated sulfuric acid to the sample.

6.15.7. Volatilize using an appropriate heat source until fumes are no longer produced. Ensur that
flames are not produced at any time during the procedure.

6.15.8. Ignite the crucible in the muffle furnace for a minimum of 30 minutes or until no residue
remained.

6.15.9. Remove crucible from the muffle furnace, and cool for 1.5 hours in a desiccator.

6.15.10.Weigh the final crucible weight and calculate residue on ignition.

6.15.11.1f the amount of residue obtained exceeds the limit specified in the individual summary
sheet, repeat steps 6.15.6. to 6.15.8. until two consecutive weighings of the residue do not
differ by more than 0.5 mg or until the residue complies with the limit in the individual
summary sheet.

% ROI = Residue Weight (g) T
0 "~ Sample Weight (g) x

6.16. SOLUBILITY Passes Test:

6.16.1. Weigh 1 g of sample and dissolve in 99 mL of boiling water.

6.16.2. In an area with sufficient lighting, view the sample from all sides.

6.16.3. The solution must be clear or faintly hazy with no more than a light-yellow color in order
to pass test.

6.17. SULPHATES Refer to Summary Sheet:

6.17.1. Standard Preparation 400 ppm (0.0400%): Pipette 0.20 mL of 0.02N Sulfuric acid into a
100mL Nessler Color Comparison Tube. Dilute to 100 mL with purified water.

6.17.2. Sample Preparation: 0.50 g dissolved in 100 mL of purified water in a Nessler color
comparison tube. Heat or sonicate if necessary.

6.17.3. Procedure: Add 1 mL of 3N HCI and 3 mL of Barium Chloride TS to each tube. Cover
and mix by inversion.

6.17.4. Allow sample and standard to stand for 10 minutes.

6.17.5. The turbidity of the sample preparation should not exceed the turbidity of the standard
solution to report as <400 ppm (0.0400%).
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