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3.2 BODY OF DATA
3.2.S EXCIPIENT
3.2.5.1 General Information

3.2.5.1.1 Nomenclature
INN: Betadex Sulfobutyl Ether Sodium

U.S. Pharmacopeia Name: Betadex Sulfobutyl Ether Sodium

System chemical name: (4- sulfoacid-1- butyl ether) — annular heptamer D-glucopyranose
Laboratory name: SBE-B-CD
CAS registry No.: 182410-00-0

3.2.5.1.2 Structure
Structure formula:

R|,R,,R3=H or

Molecular formula: C42H70nO35 * (C4sHsSOsNa)n (n is the average degree of substitution,
n=6.2~6.9)
Molecular weight: 1134.98+158.15n

3.2.5.1.3 General Properties
The product is white or off-white powder, very soluble in water; slightly soluble in methanol;
practically insoluble in ethanol or dichloromethane.

Item Character
Character The product is white or slightly gray powder without foreign matters
pH pH of water solution of this product at 25°C#.5°C is 4.0~6.8
Crystal form Our product is amorphous powder.
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3.2.5.2 Manufacture

3.2.5.2.1 Manufacturer
Manufacturer

Watson

Name: Watson International Ltd

Address: N0.688 Middle Maoshatang Road, Kunshan City, Jiangsu Province, China

Postcode: 215332

Website: www.watson-int.com

Tel.: +86-512-81867260/70/80

City: Kunshan

Fax: +86-512-81867260/70/80-3

Province: Jiangsu

Email: contact@watson-int.com

Country: People’s Republic of China

DMF holder

Name: Watson International Ltd

Address: N0.688 Middle Maoshatang Road, Kunshan City, Jiangsu Province, China

Postcode: 215332

Postcode: 215332

Tel.: +86-512-81867260/70/80

Tel.: +86-512-81867260/70/80

Fax: +86-512-81867260/70/80-3

Fax: +86-512-81867260/70/80-3

Email: contact@watson-int.com

Email: contact@watson-int.com

Manufacturing site

Name: Watson International Ltd

Address: N0.688 Middle Maoshatang Road, Kunshan City, Jiangsu Province, China

Postcode: 215332

Postcode: 215332

Tel.: +86-512-81867260/70/80

Tel.: +86-512-81867260/70/80

Fax: +86-512-81867260/70/80-3

Fax: +86-512-81867260/70/80-3

Email: contact@watson-int.com

Email: contact@watson-int.com
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3.2.5.2.2 Description of manufacturing process and process controls

1. Brief description of manufacturing process and process controls

Betadex is the starting material, and it is translated to crude product liquid at alkaline
condition through one step of hydroxyalkylation reaction with 1,4-Butane sultone; and the
crude product liquid is then handled through first time ultrafiltration, nanofiltration and
adjustion of pH value, and the Betadex Sulfobutyl Ether Sodium concentrated nanofiltration
is obtained, then the concentration is ultrafiltrated for another time and spray dried, and the
Betadex Sulfobutyl Ether Sodium final product is achieved.
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2. Flow chart of the manufacturing process
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson
3. Detailed description of manufacturing process and process controls
It is reported in the restricted part of the EDMF.
3.2.5.2.3 Control of Materials
List of material used in the manufacturing process
Serials . Molecular Category and
Materials name Grade Standard
NO. formula process used
Medicinal
1 Betadex (CeH100s)7 15t step In-house standard
grade
1,4-Butane Industrial
2 C4Hg03S 15t step In-house standard
sultone grade
1st 2nd 3rd 4th and
3 Purified water H.0 o / In-house standard
5t step

4 Sodium hydroxide NaOH 15t and 4™ step Food grade | In-house standard

5 Hydrochloric acid HCI 15t and 4™ step Food grade | In-house standard

6 Active carbon / 15t step Food grade | In-house standard

Specifications, analysis procedures and CoAs are reported in the restricted part of the EDMF.

3.2.5.2.4 Controls of Critical Steps and Intermediates

It is reported in the restricted part of the EDMF.
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3.2.5.3 Characterization

3.2.5.3.1 Elucidation of Structure and Other Characteristics

In order to confirm the structure of Betadex Sulfobutyl Ether Sodium manufactured by
Watson International Ltd elemental analysis, UV spectrophotometry, infrared
spectrophotometry, nuclear magnetic resonance spectroscopy, X-ray diffraction and thermal
analysis are performed. The information of sample and reference standard is listed in the
following table.

Name Origin Batch No.

Betadex Sulfobutyl Ether
Sodium RS

Cydex Pharmaceuticals Company NC-04A-140128

Betadex Sulfobutyl Ether
Sodium sample

Watson International Ltd 20130923

1. Elemental analysis
- Performed by: Shanghai Analysis and Test Center
- Instrument: Elementar Vario ELIII elemental analyzer

Results: The data obtained can be seen below.
Data of elemental analysis

Element Betadex Sulfobutyl Ether Sodium sample Betadex Sulfobutyl Ether Sodium RS
name 1 2 Average 1 2 Average

34.64 34.97 34.80 34.67 34.79 34.73

5.00 4.96 4.98 4.98 4.92 4.95

Conclusion: the content of carbon and hydrogen of Betadex Sulfobutyl Ether Sodium sample
is consistent with the values of Betadex Sulfobutyl Ether Sodium RS.
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Annex 3-1 Original test result for elemental analysis:
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

2. Infrared spectroscopy (IR) analysis
- Instrument: Bruker Vertex-70 FT-IR

- Test condition: KBr film

- Performed by: Shanghai Analysis and Test Center
Results: The test results can be seen below,

Test result of IR

Watson

Absorption peak of sample Absorption peak of RS L .
Vibration type Attribution group
(cm™) (cm™)
3430 3432 VO-H -OH
2937 2937 VCH2 -CH3-
1459 1459 dcHz -CHa-

Analysis:

1. Stretching vibration absorption at the location 3430cm™ indicates Hydroxyl groups exist

in the sample structure.
2. Stretching vibration absorption of CH in methylene at the location 2937cm™ and bending
vibration of CH in methylene 1459cm™ indicate Methylenes exist in the sample structure.

Conclusion:
The IR spectrum of the Betadex Sulfobutyl Ether Sodium is consistent with that of the

Betadex Sulfobutyl Ether Sodium RS.
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Watson

Annex 3-2 Original IR spectrum of the Betadex Sulfobutyl Ether Sodium sample
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Watson

Annex 3-3 Original IR spectrum of the Betadex Sulfobutyl Ether Sodium RS
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

3. UV spectrophotometry
- Instrument: SHIMADZU UV-2550 ultraviolet-visible spectrophotometer
- Test condition: dissolved in water and test the absorbance at 190~400nm.
- Performed by: Shanghai Analysis and Test Center
Results: The test results can be seen below,

Test results of UV spectrophotometry

Solvent Test sample Amax(nm) A E (L mol-1 €m-1) Remarks
Betadex Sulfobutyl Ether
198 0.032 / /
Sodium sample
Water
Betadex Sulfobutyl Ether
198 0.015 / /
Sodium RS
Conclusion:

The Amax and the absorbance of Betadex Sulfobutyl Ether Sodium sample are consistent with
that of the RS.
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Annex 3-4 Original spectrum of Betadex Sulfobutyl Ether Sodium sample
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Annex 3-5 Original spectrum of Betadex Sulfobutyl Ether Sodium RS

Watson

2014-07-15 10:38:17

¥E4E: Storage 103828 - RawData - E:\ili T H Bk A% 4t 254 £ 44 £k \3$-H20 spc

0. 800 ——— > . ;

0. 600} i

0. 400 i
£

0. 200} -

" ooorrj&

-0. 200L—L 1 1 !

190. 00 250. 00 300. 00 350. 00 400. 00
nm.
2
YekFEM (nm): 190.00 | 400.00 No. P/V #i (n) B e (K
AR [t 4 ® 197. 60 0.015
A () - 0.2
BEEEMIN: WS
=t 1 S L i)
WAEAE g 14
mE:
%8
W
b2, 3.
MinfE &
&3 hid \
{udgmay: UV-2500PC Series
e HX: T {1
maan. 2.0 nm
Kt  360.0 no
S/R ¥#%: bRk
P 1
Wi x
B 3-1-1 T ZEREFE TR M 955 % 58,5 2k o RO 45 51

o 1/1

Page 15 of 446



Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

4. Nuclear magnetic resonance spectroscopy (NMR) analysis
- Instrument: Varian INOVA-600 NMR analyzer
- Solvent: D20
- Performed by: Shanghai Analysis and Test Center

H-NMR

Results: The test results of the 'H-NMR can be seen below,

Watson

Signal
proton

of | Test
sample

P1

P2P3P4PsPs H1

Hs

H2Hs

Chemical

shift (ppm)

Sample

5.101~4.944

3.871~3.390

2.811~2.802

1.666~1.623

RS

5.104~4.964

3.891~3.366

~2.826

1.677~1.655

Remark: P is glucose, Q is sulfobutyl ether.

Analysis:

1. 51.666~1.623 is the signal of proton of methylene on the second and third location of
sulfobutyl ether. 62.811~2.802 is the signal of proton of methylene that connects sulfo groups
in sulfobutyl ether.
2. 85.101~4.944 is the representative chemical shift of proton on carbon that connect two
oxygen, andd3.871~3.390 is the other carbon that only connect with one oxygen.

13C -NMR

Results: The test results of the 1*C -NMR can be seen below,

Signal of Test P, P,P3sP4PsPs H; Ha H, Hs
proton sample
50.702~ | 28.197~ | 20.881~
Chemical | Sample 101.486~98.976 | 80.973~60.215
) 50.580 | 27.434 | 20.515
shift
50.724~ | 28.220~ | 20.911~
(ppm) RS 101.540~100.296 | 81.026~60.245
50.610 | 27.464 | 20.560

Remark: P is glucose, Q is sulfobutyl ether.

Analysis:

1. 520.881~20.515 and 628.197~27.434 is respectively the signal of carbons on the third and

the second location in sulfobutyl ether.

2. 650.702~50.580 is the signal of carbon of methylene that connects sulfo groups.
3. 6101.486~98.976 is the con-bond of carbon and the two oxygen next to the carbon, and &
80.973~60.215 is the con-bond of carbon and the one oxygen next to the carbon.

Conclusion:

The affiliation of the spectrum peak in *H-NMR and 3C-NMR of the sample is reasonable
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and consistent with the RS.
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-6 Original *H-NMR spectrum of Betadex Sulfobutyl Ether Sodium sample
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% |

~ apa awv
o Waasnu® Do -
~N DNND L@ oo oo
o DWAN D @ u o as

29s Gp ‘ujw g AWl |RIOYL
96559 #Zys 14
ONISS3I00¥d ViIVO
ZHW BLEVPLLTGES 'TM IAN3ISE0
suo|3jiedaes 91

ZH §°000ST UIPIA

285 Z§9°1 w3 “boy

sasibap 9 sy asLngd

28s 000" T Aviep “xelay

w008RADUL, D09-WAONI

ujdoeyz i np-AulyyIqul py-ueni | YZ-0Zp-y-ms 9144
sanyviaduey Jusjaquy

020 :jusajos

020 ijueAjos

(ndzs :asuenbag asing

ujdoryz inp-Aufyyiqul py-umni | 4z -ozp-y-m3s 8114

1A1030011p 9| duws
VIVP/SsAsIuuA/ | bs/owoy/3100%8/

1AJ032041P PAIYIIY
009%AOU | -008VAOU |

U0 pPRIDAaLL0D wieg

Page 19 of 446



Watson

Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-8 Original *C-NMR spectrum of Betadex Sulfobutyl Ether Sodium sample
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

5. Thermal analysis

- Instrument: NETZSCH STA 449 F3 simultaneous thermal analyzer

- Testing condition: heating rate 10°C/min, testing temperature range 23~400°C, purge gas
helium, flow rate 40mli/min.

- Performed by: Shanghai Analysis and Test Center

Analysis:

The TG spectrum of the Betadex Sulfobutyl Ether Sodium sample, basically consistent with
that of RS, indicates that the sample starts resolving at 251°C.

The DSC spectrum of the Betadex Sulfobutyl Ether Sodium sample, basically consistent with
that of RS, indicates the endothermic peaks at 271°C and 355°C are the resolving endothermic
peaks.
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Annex 3-10 Original TG spectrum of Betadex Sulfobutyl Ether Sodium sample
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Annex 3-11 Original TG spectrum of Betadex Sulfobutyl Ether Sodium RS
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Annex 3-12 Original DSC spectrum of Betadex Sulfobutyl Ether Sodium sample
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Annex 3-13 Original DSC spectrum of Betadex Sulfobutyl Ether Sodium RS
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6. X-ray difraction

- Instrument: Holland PANalytical EMPYREAN X-ray diffractometer
- Testing condition: Cu Kq ray, 40kV, 40mA

- Performed by: Shanghai Analysis and Test Center

Analysis:

The spectrums obtained show that the sample of Betadex Sulfobutyl Ether Sodium is
basically amorphous form.
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Annex 3-16 Original X-ray spectrum of Betadex Sulfobutyl Ether Sodium sample 20140930
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Comprehensive interpretation

1. 61.666~1.623 is the signal of proton of methylene on the second and third location of
sulfobutyl ether. 62.811~2.802 is the signal of proton of methylene that connects sulfo groups
in sulfobutyl ether. 620.881~20.515 is the signal of carbon on the third location in sulfobutyl
ether. 628.197~27.434 is the signal of carbons on the second location in sulfobutyl ether.
850.702~50.580 is the signal of carbon of methylene that connects sulfo groups.

2. The absorbance at 3430cm™ in IR proves the existence of hydroxyl.

3. Absorbance at 2937cm™ in IR indicates the presence of methyl and methylene.

4. Signals at55.101~4.944 and §3.871~3.390 in *H-NMR can be the evidence of the existence
of ether bone.

5. Signal at §5.101~4.944 in *H-NMR is the representative chemical shift of proton on
carbon that connect two oxygen.

6. Signal at §80.973~60.215 in 3C-NMR and §3.871~3.390 in *H-NMR can indicate that
other carbons connect to only one oxygen.

In conclusion, the spectrums and data of the sample and RS for confirmation are basically

unanimous, and the results conform to the chemical architectural feature, so the product for
confirmation is Betadex Sulfobutyl Ether Sodium.
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3.2.5.3.2 Impurities
List of organic impurities

Number Name Structural formula Origin
1 Reducing sugar /
2 Enzyme /
3 Neoprene acetate )LO PN Impurities in
0 starting material
4 Acetylchloride )J\C
|
5 Sulfonating agent /
Ho"“\‘l/n -bxg-:-lha <.|:<t
q_:\ % = B o
6 Betadex /;} " e
W f‘%}ﬂ“’ Starting material
o
7 1,4-butane sultone A\
Y
8 4-hydroxybutane-1-sulfonic Ao By-product/impurity
acid o TN, in start material
Bis(4-sulfobutyl) ether A o Vi
9 ( o yl) o /\S/\/\/ \/\/\S/\ o By-product
disodium Na0 \\O O// 0" Na

1. Reducing sugar

In the process of Betadex, un-cyclized carbohydrate, mainly reducing sugar, can be produced.
The un-cyclized materials can react with 1,4-butane sultone in the present process. But
monose or biose will be significantly less than the final product even though they involved in
the synthesis because of their small molecular mass, and can be nanofiltrated. So we control it
according to ChP2015 and will not exercise single control on final product.

2. Enzyme

Enzyme is residual impurity from enzymatic manufacture. Enzymatic is famous for efficiency;,
so the actual inventory is very small and it can be removed by the later process. And the
ultrafiltration and nanofiltration in our manufacture process can remove enzyme too, our final
product has no adverse effect proved by irritability test with voriconazole. So it is not
necessary to control enzyme in the final product.

3. Neoprene acetate

It may exist with an eye to the process of 1,4-butane sultone, but the supplier declares that,
according to process and actual inspection, there is no Neoprene acetate in 1,4-butane sultone
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4. Acetylchloride
Refer to 3. Neoprene acetate

5. Sulfonating agent
Refer to 3. Neoprene acetate

6. Betadex
It is the starting material of the final product and may be remained, we control it according to
USP37 with a limit of 0.1%.

7. 1,4-butane sultone
It is the starting material of the final product and may be remained, we control it according to
in-house standard, based on USP37, with a limit of 0.1%.

8. 4-hydroxybutane-1-sulfonic acid
It may exist in the raw material of 1,4-butane sultone, and it is a by-product of Batedex
sulfobutyl ether sodium, we control it according to USP37 with a limit of 0.09%.

9. Bis(4-sulfobutyl) ether disodium
It is a by-product and very likely to exist in the final product, what is more it has potential

genotoxic, so we control it according to USP37 with a limit of 0.05%.

List of inorganic impurities

Number Name Structural formula Origin
1 Sodium chloride Na-ClI By-product
2 Heavy metal / From raw materials
3 Active carbon C Material

1. Sodium chloride
It is a by-product and controlled according to USP37 with a limit of 0.2%.

2. Heavy metal
Heavy metal comes from raw materials and is controlled according to USP37 with a limit of
Sppm.

3. Active carbon

Active carbon is used before treatment of crude product liquid, and there are ultrafiltration,
nanodfiltration, second time ultrafiltraion and spray drying after the use of active carbon. The
usage of active carbon is only 1~2% of the weight of final product, so the effect from active
carbon is very small, so special control is not necessary.

List of solvents

Number Name Structural formula Origin
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1 Cyclohexane O

o Impurities from start materials

2 Tetrahydrofuran { )

3 Water H-O-H Process

1. Cyclohexane

It is a material used in the synthesis of Betadex and should be restricted as a type two solvent,
its limit in the specification of Betadex in ChP2015 is 0.388%. The mass rate of Betadex in
the process of the final product is 50%, so Cyclohexane in final product is only 0.19%, less
than the standard limit, even if it is 0.388% in Betadex. Cyclohexane will not take part in any
reaction in the manufacturing process, and the ultrafiltration, nanofiltration and spray drying
process can help clearing it, so the assay of Cyclohexane in final product should be lower. So
we control it according to ChP2015 and will not exercise single control on final product.

2. Tetrahydrofuran

Tetrahydrofuran is a raw material in the manufacture of 1,4-butane sultone and should be
restricted as a type two solvent with a limit of 0.072%. It is inter-miscible with water and hard
to produce stable clathrate compound with Betadex. Formula mass of this solvent is very
small so it can be removed by nanofiltration. And its boiling point is 65°C, so it can be
removed by spray drying too. So the theoretical residue of tetrahydrofuran in the final product
should be far lower than 0.072% and special control is not necessary.

3. Water
Water is form the manufacturing process and controlled according to the current USP with a
limit of 10.0%.

Inspection result of impurities in three bathes

Inspection result
Items Acceptance criteria
20140910 20140921 20140930
Betadex 0.1% <0.009% <<0.009% <<0.009%
1,4-butane 0.5ug/
no'g 0.3 0.2 0.2
sultone
Sodium 0.2%
] 0.067 0.067 0.067
chloride
4-hydroxybuta 0.09%
ne-1-sulfonic 0.023 0.024 0.024
acid
Bis(4-sulfobut 0.05%
yl) ether 0.031 0.032 0.029
disodium
Heavy metal Sppm <<5ppm <5ppm <5ppm
Water 10.0% 4.8% 4.7% 4.1%
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3.2.5.4 Control of excipient

Watson

3.2.5.4.1 Specification
Items Acceptance criteria
White or off-white amorphous or crystalline powder. Very soluble
Character in water, slightly soluble in methanol, practically insoluble in

ethanol and dichloromethane.

Identification

(1) In assay inspection, retention time of main peak in sample
solution is corresponding to that in reference solution,

(2) IR spectrum of sample solution should be accordance with that
of reference standard,

(3) Solution of this substance shows positive reaction of Sodium,

Clarity degree and color of solution

It should be qualified

Betadex NMT 0.1%
Average degree of substitution 6.2-6.9
1,4-butane sultone NMT 0.5ug/g

Sodium chloride,
4-hydroxybutane-1-sulfonic acid and
Bis(4-sulfobutyl) ether disodium

Sodium chloride NMT0.2% ;
4-hydroxybutane-1-sulfonic acid NMT0.09% ;
Bis(4-sulfobutyl) ether disodium NMT0.05%

pH 4.0~6.8
Water NMT 10.0%
Heavy metal NMT 5ppm
Arsenic salt NMT 0.0002%
Sulfate NMT 0.02%
Bacterial endotoxic NMT 0.02EU/mg
TAMC <100cfu/g
Microbial limit TYMC <50cfu/g
E.coli Should not be detected

Assay (calculated in anhydrous
substance)

95.0%~105.0%

3.2.5.4.2 Analytical Procedures

1. Character:

White or off-white amorphous or crystalline powder. Very soluble in water, slightly soluble in
methanol, practically insoluble in ethanol and dichloromethane.

2. ldentifications:

(1) In assay inspection, retention time of main peak in sample solution is corresponding to

that in reference solution,

(2) IR spectrum of sample solution should be accordance with that of reference standard,
(3) Solution of this substance shows positive reaction of Sodium.
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3. Clarity degree and color of solution

Dissolve 3g of the sample in water to prepare a solution with a concentration of 0.3g/ml, it
should be clear and colorless. If it shows any color, it should not be denser than yellow No. 2
colorimetric liquid (ChP2015)

4. Betadex

Chromatographic condition,

Guard column: 4.0mm>&cm anion exchange column packed with L61;

Analysis column: 4.0mm>25cm anion exchange column packed with L61;

Temperature: 50°C;

Mobil phase A: 25mmol/L sodium hydroxide;

Mobil phase B: 250mmol/L sodium hydroxide and 1mol/L potassium nitrate;
Gradient elution chart

Time (min) A (%) B (%)
0 100 0
4 100 0
5 0 100
10 0 100
11 100 0
30 100 0

Flow rate: 1.0ml/min;
Detector: electrochemical detector controlled as the chart below,

Time (s) \oltage (V)
0.00 0.10
0.30 Start integration
0.50 0.10
0.50 Stop integration
0.51 0.60
0.59 0.60
0.60 -0.60
0.65 -0.60

Injection volume: 20ul

Preparation,

Standard solution: 2 pg/mL of USP Betadex RS

Sample solution: 2 mg/mL of Betadex Sulfobutyl Ether Sodium

System suitability
RSD of standard solution: NMT 5.0%
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Analysis,

Perform injections respectively with standard solution and sample solution with injection
volumes of 20ul, record chromatograms and calculate the content of Betadex as the formula
below,

Result = Ty xCy x F x100
rs xC,

In which,
ru = peak response for betadex from the sample solution
rs = peak response for betdex from the standard solution
Cs = concentration of USP Betadex RS in the standard solution (pg/mL)
Cu = concentration of Betadex Sulfobutyl Ether Sodium in the sample solution (mg/mL)
F = conversion factor (10°mg/|g)

Acceptance criteria,
NMT 0.1%

5. Average degree of substitution

Electrophoretic system

Mode: High-performance CE

Column: 50-pm x50-cm uncoated elastic quartz capillary tube

Column temperature: 25°C

Run buffer solution: 30 mM benzoic acid and adjusted to pH7.5 by addition of 100 mM
tris(hydroxymethyl) aminomethane buffer.

Detecting wavelength: 200nm indirect detecting.

Applied voltage: 0.00 to +30.00 kV in 10 min, then at 30 kV for a further 20min.

Injection size: under a pressure of 0.5 psi for 10 s

Capillary rinsing procedure: A new capillary requires rinsing before its first use. Rinse the
new capillary with 1 M sodium hydroxide for 1 h, followed by a 2-h water rinse. Perform
pre-analysis rinses on a daily basis before each analysis, rinse the capillary with 0.1 N sodium
hydroxide for 30 min, with water for NLT 2 h, and with Run buffer solution for NLT 1 h.
Perform pre-injection rinses between two different injections as follows. Rinse the capillary
with 0.1 N sodium hydroxide for 5 min, and with Run buffer solution for 15 min.

System suitability

Sample: Standard solution

See the table below for the approximate relative migration times for betadex sulfobutyl ether
sodium peaks I-X (betadex sulfobutyl ether sodium peaks I, 11, 1l ..., X, contains betadex
molecule with 1, 2, 3, ..., 10 sulfobutyl substituent(s), respectively). The relative migration
times are for informational purposes only to aid in peak identification. NLT 0.9, between
betadex sulfobutyl ether sodium peak X and betadex sulfobutyl ether sodium peak X.
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Betadex sulfobutyl ether sodium 1-X Relative migration time
| 0.58
| 0.63
Il 0.69
v 0.77
V 0.83

VI 0.91
Vil 1.00
VI 1.10
IX 1.20
X 1.30

Preparation,
Standard solution: 10 mg/mL of USP Betadex Sulfobutyl Ether Sodium RS
Sample solution: 10 mg/mL of Betadex Sulfobutyl Ether Sodium

Analysis,
Perform injections with the solutions obtained and record the electropherograms, calculate the
corrected peak area, Aj, for each peak,

Peak Area x EffectiveCapillary Length (cm)

Corrected Peak Area A, = — -
Migration Time

Normalize the corrected peak areas by presenting each as a percentage of the total corrected
substitution envelope area,

Normalized Area, NA, = nAi x100

2A

i=1

In which, n=highest level of substitution.
Determine the average degree of substitution as the formula below,

> (Levelof Substitution for Peak x NA)
Average degree of substitution = 4=~

100

Acceptance criteria:
6.2-6.9 for average degree of substitution.
For each of betadex sulfobutyl ether sodium peaks I-X, see limit range (% peak area) in the
chart below,
Betadex Sulfobutyl Ether Sodium Peaks I-X Limit Range (%Peak Area)
| 0-0.3
| 0-0.9
1 0.5-5.0
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v 2.0-10.0
\% 10.0-20.0
VI 15.0-25.0
VII 20.0-30.0
VI 10.0-25.0
IX 2.0-12.0
X 0-4.0

6. 1,4-butane sultone

Chromatographic condition,

Mold: GC

Column: capillary column with methylpolysilicone as stationary liquid (or similar polarity).
Temperature program

. . Temperature . . Hold time at final temperature
Initial temperature ('C) . Final temperature ("C) .
ramp (‘C/min) (min)
70 0 70 1
70 15 200 8

Detector: Flame ionization, 270°C;

Injector temperature: 200°C;

Carrier gas: nitrogen;

Flow rate: 3ml/min;

Injection size: 1.0ul

Injection type: Splitless injection for 0.5 min, then split at 50 mL/min.

Preparation,

Internal standard solution: 0.25 pg/mL of diethyl sulfone,

Standard stock solution A: 0.5 pg/mL of 1,4-butane sultone,

Standard stock solution B: 1.0 pg/mL of 1,4-butane sultone,

Standard stock solution C: 2.0 pg/mL of 1,4-butane sultone,

Sample stock solution: 250 mg/mL of Betadex Sulfobutyl Ether Sodium in the Internal
standard solution.

Prepare solution as the chart below in 10ml glass test tubes with stopper, mix on a vortex
mixer each test tube for 30 s, and allow it stand for at least 5 min or until complete separation
of the phase, the sublayer as sample solutions.

Methylene
. Name and volume of Name and volume of )
Name of solutions . . Chloride
solution added, ml solution added, ml
Added, ml
. Internal standard
Blank solution . Water, 1.0 1.0
solution,4.0
. . Standard stock solution A,
Sample solution A | Sample stock solution, 4.0 10 1.0

Page 39 of 446



Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

i i Standard stock solution B,
Sample solution B Sample stock solution, 4.0 10 1.0
i i Standard stock solution C ,
Sample solution C | Sample stock solution, 4.0 10 1.0
Sample solution D | Sample stock solution, 4.0 Water, 1.0 1.0

System suitability

Sample: Sample solution B

The relative retention times for diethyl sulfone and 1,4-butane sultone are 0.7 and 1.0,
respectively.

Relative standard deviation: NMT 10.0%

Analysis,

Perform injections with blank solution and sample solution A~D respectively with injections
volumes of 11, record chromatograms.

Correct the ratio of peak responses of the 1,4-butane sultone to diethyl sulfone in Sample
solution A, B, C, or D by subtracting the ratio of peak responses of the 1,4-butane sultone to
ethyl sulfone in the Blank solution. Plot the corrected ratio of peak response of 1,4-butane
sultone to peak response of diethyl sulfone in Sample solution A, B, C or D, versus the added
quantity, in pg, of 1,4-butane sultone. Regression equation can be seen below,

In which,

Y = the corrected ratio of peak response of 1,4-butane sultone to peak response of diethyl
sulfone in Sample solutions;

X = the added quantity, in g, of 1,4-butane sultone.

Calculate the content of 1,4-butane sultone in the portion of Betadex Sulfobutyl

Ether Sodium taken:

Result = A/(V,, xC, xF)

In which,

A =the X value in formula A when Y=0,

Vext=volume of the sample stock solution used in the extraction step, 4.0ml,
Cu=concentration of Betadex Sulfobutyl Ether Sodium in the sample stock solution, mg/ml,
F=conversion factor, 10°g/mg

Acceptance criteria:
NMT 0.5 ppm

7. Sodium chloride, 4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether
disodium
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Chromatographic condition,

Column: [NOTE—At the end of each run, clean the column using Column wash solution A at
a flow rate of 1 mL/min for 35 min then using Column wash solution B at the same flow rate
for 35 min. ]

Guard: 4.0-mm >5.0-cm anion-exchange; packing L61

Analytical: 4.0-mm > 25-cm anion-exchange; packing L61

Column temperature: 30°C

Solution A: 5 mM sodium hydroxide, degas in a closed vessel for 15 min

Solution B: 25 mM sodium hydroxide, degas in a closed vessel for 15 min

Gradient elute chart,

Time (min) Solution A (%) Solution B (%)
0 100 0
4 100 0
10 70 30
24 70 30
25 100 0
40 100 0

Flow rate: 1.0ml/min,
Detector: Conductivity with a range of 30 |S and a current of 100mA,

System suitability requirements,

Solution: sample solution,

Theoretical plates number of 4-hydroxybutane-1-sulfonic acid NLT3000, retention time of
4-hydroxybutane-1-sulfonic ion, chloridion and Bis(4-sulfobutyl) ether ion are respectively
1.0, 1.4 and 8.6, resolution between chloridion and 4-hydroxybutane-1-sulfonic ion or
Bis(4-sulfobutyl) ether ion NLT 2.0. RSD NMT 10.0%

Preparation,

Sample solution: 4 mg/mL of Betadex Sulfobutyl Ether Sodium.

Standard solution: prepare a solution having known concentrations of 8 g/mL of USP
Sodium Chloride RS, 4 pg/mL of 4-hydroxybutane-1-sulfonic acid, and 4 g/mL of bis(4-
sulfobutyl) ether disodium.

Analysis,
Perform injections with the solutions obtained, record chromatograms and calculate the assay
of the three substance according to the formula below,

Result = (r, /1) x(Cg /C ) x F x100

In which,
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ru = peak response for sodium chloride, 4-hydroxybutane-1-sulfonic acid, or bis(sulfobutyl)
ether disodium from the Sample solution

rs = peak response for sodium chloride, 4-hydroxybutane-1-sulfonic acid, or bis(sulfobutyl)
ether disodium from the Standard solution

Cs = concentration of sodium chloride, 4-hydroxybutane-1-sulfonic acid, or bis(sulfobutyl)
ether disodium in the Standard solution (jg/mL)

Cu = concentration of Betadex Sulfobutyl Ether Sodium in the Sample solution (mg/mL)

F =conversion factor (10 *mg/Lg)

Acceptance criteria

Sodium chloride: NMT 0.2%
4-Hydroxybutane-1-sulfonic acid: NMT 0.09%
Bis(sulfobutyl) ether disodium: NMT 0.05%

8. pH
4.0~6.8, determined on a solution containing 0.3g of the sample per ml, according to general
chapter 0631 in ChP2015.

9. Water
Water content should be NMT10.0% determined according to general chapter 0832 method
one 1 in ChP2015.

10. Heavy metal

Transfer 2.0g of the specimen, accurately weighed, to a platinum crucible, moistened by 4ml
of sulfuric acid, heated slowly to absolutely charred, added 2ml of nitrate acid and 5 drops of
sulfuric acid, heated until no nitric oxide is produced, ignited to absolutely ashed, cooled
down. The content of heavy metal should be NMT 5ppm determined according to general
chapter 0821 method two in ChP2015.

11. Arsenic salt

Add 10ml of sulfuric acid upon 1.0g of the sample, heat slowly to absolutely charred,
dropwise add hydrogen peroxide until reaction completed, namely no foam produced,
continue to heat and add 30% hydrogen peroxide solution to colorless, cool down, add 10ml
of water, evaporate until dense smoke occurred to remove hydrogen peroxide, add 5ml of
hydrochloric acid and defined amount of water to make the total volume 28ml. The content of
arsenic should be NMT0.0002% determined according to general chapter 0822 method one in
ChP2015.

12. Sulfate

Determined according to general chapter 0802 in ChP2015 on 0.5¢g of the sample, the sample
solution should not be denser than that prepared of 1.0ml of standard potassium sulfate
solution, 0.02%.
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13. Bacterial endotoxin
NMT 0.02EU determined according to general chapter 1143 in ChP2015.

14. Microbial limit
Determined according to general chapter 1106 and 1107 in ChP2015, TAMC<100cfu/g,
TYMC<50cfu/g, E.coli Should not be detected

15. Assay

Chromatographic condition,

Column: exclusion chromatographic column, 7.8mm>30cm,

Temperature: 35°C

Mobile phase: 0.1 M potassium nitrate in a mixture of acetonitrile and water (11:89)
Flow rate: 0.6ml/min

Detector: Refractive index

Detector temperature: 35°C

Injection size: 20ul

System suitability requirement,
Number of theoretical plates of the main peak NLT1500, RSD NLT2.0%.

Preparation,

Sample solution: 12 mg/mL of Betadex Sulfobutyl Ether Sodium in Mobile phase
Standard solution: 12 mg/mL of USP Betadex Sulfobutyl Ether Sodium RS (dried at 120°C
for 3 hours)in Mobile phase

Analysis,

Perform injection with the solution s obtained, record chromatograms and calculate the
percentage of Betadex Sulfobutyl Ether Sodium in the portion of Betadex Sulfobutyl Ether
Sodium taken by external standard method.

Acceptance criteria,
95.0%-105.0% on the anhydrous basis
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3.2.5.4.3 Validation of Analytical Procedures

Validation of analysis procedure for Betadex

1. Equipments, reagents and solvents

Name Type Manufacturer
Equipment HPIC ICS-5000" Dionex
S Shanghai zhuojing electronics
Balance BSM220.4
technology Ltd.
Name Grade Manufacturer
Water Purified water Wahaha
Reagents
and 50% sodium / Beijing Beilingwei science and
solvents hydroxide technology Ltd.
. . . Tianjin Kemiou chemical reagent
Potassium nitrate Primary substance Lid

2. Analysis procedure
Refer to 3.2.S.4.2 Betadex.

3. Validation items and summary

Validation result

Item
(1) The blank has no interference on the detection of Betadex either before or after
Specificity destroyed;
(2) The resolution between Betadex peak and other adjacent peaks are more than 1.5.
System .
o RSD of Betadex peak areas is 0.2%, less than 2.0%.
suitability
LoD and LOD of Betadex is 0.17ug /ml equals to 0.009% of the sample; LOQ is 0.52ug /ml
an
equals to 0.026% of the sample, and RSD of peak areas from five injections is 3.8%
LOQ .
which is less than 5.0%.

Linearity and
range

Linearity formula is y = 0.3361 x + 0.0636, (r=0.9998; n=6), with concentration of
Betadex in the range of 0.026~0.16% of sample solution.

Accuracy

Mean recovery of Betadex is 101.1% with a RSD of 1.4%.

Repeatability
and
intermediate

RSD of repeatability and intermediate precision is 1.0%.

precision
Solution . . . .
stabilit Reference solution is stable in 23 hours and sample solution is stable in 25 hours.
ility
Little changes of flow rate, column temperature and concentration of gradient elution
Robustness

solution A have no influence on the analysis results.

4. Content of validation
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4.1 Specificity

Preparation,

Reference solution: dissolve defined amount of the reference standard (dried at 105°C for 2
hours) in water to prepare a solution with concentration of 2g/ml.

Sample solution: accurately weigh 50mg of the sample to 25ml volumetric flask, add water to
dissolve and dilute to the mark, mix well.

Blank: water.

Perform injections with 20 of each of the solutions above and record the chromatograms.
Retention time of Betadex peak is 2.080min, resolution between Betadex and adjacent peak is
15.36, the blank has no interference on the detection of Betadex.

Representative chromatograms refer to Annex 3-1-1~Annex 3-1-3.

4.2 System suitability

Preparation,

System suitability solution: accurately weigh 20.9mg of Betadex (dried at 105°C for 2 hours),
transfer it into 100ml volumetric flask, add water to dissolve and dilute to the mark, the
system suitability stock solution is obtained. Dilute 1ml of the stock solution to 100ml, the
system suitability solution is obtained. Perform six injections with 20ul respectively. The
results can been seen below,

No. 1 2 3 4 5 6 Mean RSD%
Peak area
of Betadex

Representative chromatograms refer to Annex 3-1-4~Annex 3-1-5.

0.7613 0.7601 0.7590 0.7564 0.7581 | 0.7684 | 0.7589 0.2

4.3 LOD and LOQ

Stepwise dilute the System suitability solution and perform injections. It is LOQ when S/N of
Betadex peak is 10:1, perform five injections with the LOQ solution and calculate RSD of
five peak areas. It is LOD when S/N of Betadex peak is 3:1.

Results of LOD

LOD(ug/ml) LOQ(ug/ml)

Betadex 0.17 0.52

Results of LOQ
No. 1 2 3 4 5 Mean RSD%
Betadex 0.2109 | 0.2244 | 0.2260 | 0.2249 | 0.2351 | 0.2243 3.8

The result indicates that the RSD of peak areas obtained from five continuous injections is
3.8% which is less than 5.0%, relevant requirement is met.
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Representative chromatograms refer to Annex 3-1-6~Annex 3-1-7.

4.4 Linearity and range

Preparation,

Linearity stock solution: dissolve 2.5ml of System suitability stock solution to 50ml with
water, mix well,

Linearity solutions,

Linearity solution 1: LOQ solution.

Linearity solution 2~5: respectively dissolve 1ml, 1.5ml, 2.0ml, 2.5ml and 3.0ml of the
Linearity stock solution to 10ml.

Perform injections respectively with the solution obtained with injection volumes of 20ul,
record chromatograms, and draw diagram with concentrations of Betadex as abscissa and
peak areas as ordinate, the results can been seen below,

No. 1 2 3 4 5 6
Concentration of Betadex
0.522 1.045 1.5675 2.09 2.6125 3.135
(mg/mil)
Peaks areas 0.2351 0.4136 0.5943 0.7693 0.9489 1.1058
Regression equation y =0.3361 x + 0.0636, n=6
r 0.9998
Linear diagram
1.2 w = 0. 35361xt0. 0536
E°2 = 0.9097
b SIS S R R E
.8 |
Eﬁ 0.6 |
=
0.4
0.2 |
D 1 1 1 1 1 1
u] 0.5 1 1.5 2 2.8 3 3.8
HEug/ml

The result indicates that linear equation is y = 0.3661x + 0.0636 (n=6, r=0.9998) when, but
not limited, the concentration of Betadex is in the range of 0.522~3.135ug/ml, linear relation
is fine.

Representative chromatograms refer to Annex 3-1-8~Annex 3-1-10.

4.5 Repeatability and intermediate precision

Preparation,

Reference solution: dissolve defined amount of the reference standard (dried at 105°C for 2
hours) in water to prepare a solution with concentration of 2.10pg/ml.

Sample solution for repeability: accurately weigh 20mg of the sample to 10ml volumetric
flask, add Reference solution to dissolve and dilute to the mark, mix well, prepare five
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duplicates.

Sample solution for intermediate precision: accurately weigh 20mg of the sample to 10ml
volumetric flask, add Reference solution to dissolve and dilute to the mark, mix well, prepare
three duplicates.

Perform injections respectively with the solution obtained with injection volumes of 20ul,
record chromatograms, and calculate the assay of Betadex which can be seen below.

No. Repeatability Intermediate precision
1 0.0530 0.0529
2 0.0526 0.0522
3 0.0528 0.0513
4 0.0530 0.0517
5 0.0529 /
6 0.0527 /
Average 0.0525
RSD% 1.0

RSD of assay from all injections is 1.0% which indicates that the precision of the method is
fine.
Representative chromatograms refer to Annex 3-1-11~Annex 3-1-15.

4.6 Accuracy
The assay of Betadex in our final product is 0.0% which is obtained from sample inspection.

Preparation,

Reference stock solution: dissolve 21.7mg of the reference standard (dried at 105°C for 2
hours) in water and dilute to 200ml.

Reference solution: dissolve 2.5ml of the Reference stock solution to 50ml, mix well.

80% sample solution: transfer 20mg of the sample, accurately weighed, to a 10ml volumetric
flask, add 1.6ml of Reference stock solution, dissolve in water and dilute to the volume, mix
well, prepare two duplicates.

100% sample solution: transfer 20mg of the sample, accurately weighed, to a 10ml volumetric
flask, add 2.0ml of Reference stock solution, dissolve in water and dilute to the volume, mix
well, prepare two duplicates.

120% sample solution: transfer 20mg of the sample, accurately weighed, to a 10ml volumetric
flask, add 2.4ml of Reference stock solution, dissolve in water and dilute to the volume, mix
well, prepare two duplicates.

Perform injections respectively with the solution obtained with a injection volume of 20pul,
record chromatograms, and calculate the recovery.

) Assay Recove | Mean
Peak Inventory Weight of
No. Level calculated ry recover | RSD%

area (pg) sample (mg)
He ple Amg (ug) %) |y (%)
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1 0.4045 20.5 17.41 100.3

2 | 80% | 0.4095 17.36 21.2 17.36 101.5

3 0.4079 21.0 17.56 101.1
w | 4 0.5191 20.6 22.35 102.9
% 5 | 100% | 0.5038 21.7 20.1 21.69 99.9 101.1 1.4
% 6 0.4994 20.4 21.50 99.1

7 0.6226 20.7 26.81 102.9

8 | 120% | 0.6181 26.04 20.9 26.61 102.2

9 0.6058 20.0 26.08 100.1

The result indicates that the average recovery is 101.1% with a RSD of 1.4%, both are in
required ranges, the method is accurate to control Betadex in the final product.
Representative chromatograms refer to Annex 3-1-16~Annex 3-1-19.

4.7 Solution stability

Reference solution: prepared refer to Repeatability and intermediate precision.

Perform injections with 20l of the solution obtained respectively at Oh, 4h, 6h, 8h, 18h, 23h,
record chromatograms and calculate the RSD of peak areas from different timing.

Sample solution: accurately weigh 50mg of the sample and transfer it to 25ml volumetric
flask, add water to dissolve and dilute to the mark, mix well.
Perform injections with 204 of the solution obtained respectively at Oh, 2h, 4h, 6h, 8h, 25h,
record chromatograms and calculate the RSD of Betadex assays from different timing.

Result of reference solution

Time (h) 0 4 6 8 18 23 RSD (%)
Peak area 0.6983 | 0.6783 | 0.7036 | 0.7004 | 0.6937 | 0.6937
Betade Deviation 13
X with that of / 15 0.4 0.1 0.3 0.3 '
0h(%)
Result of sample solution
Time (h) 1 2 4 6 8 25 RSD (%)
Not Not Not Not Not Not
Peak area
detected | detected | detected | detected | detected | detected
Betade —
Deviation /
X
with that / / / / / /
of Oh(%)

The result indicates that RSD of peak areas of Betadex after the reference solution has been
placed in room temperature for 23 hours is 1.3%; RSD of Betadex assay after the sample
solution has been placed in room temperature for 25 hours is 0.0%; both of them are less than
2%, and the two solutions are stable for respectively 23h and 25h.
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Representative chromatograms refer to Annex 3-1-20~Annex 3-1-23.
4.8 Robustness

Preparation,
Reference solution: refer to the preparation in Solution stability.
Sample solution: refer to the preparation in Solution stability.

Perform injections with the solutions obtained in different chromatographic conditions as
below,
Condition 1: normal condition;
Condition 2: flow rate, 0.9ml/min;
Condition 3: flow rate, 1.1ml/min;
Condition 4: temperature of column,48°C;
Condition 5: temperature of column,52°C;
Condition 6: concentration of solution A, 24.5mmol/L sodium hydroxide;
Condition 7: concentration of solution A, 25.5mmol/L sodium hydroxide.
Results from different chromatographic conditions

No. Chromatographic condition Betadex (%)
1 Normal condition Not detected (<<0.009%)
2 Flow rate, 0.9ml/min Not detected (<<0.009%)
3 Flow rate, 1.1ml/min Not detected (<<0.009%)
4 Temperature of column,48°C Not detected (<<0.009%)
5 Temperature of column,52°C Not detected (<<0.009%)
6 Concentration of solution A, 24.5mmol/L sodium hydroxide Not detected (<<0.009%)
7 Concentration of solution A, 25.5mmol/L sodium hydroxide Not detected (<<0.009%)

Representative chromatograms refer to Annex 3-1-24~Annex 3-1-35.
5. Conclusion of validation

After validation we can see, all the items validated meet relevant requirements, the analysis
method has enough specificity and sensitivity to control Betadex in the final product.
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Validation of analysis procedure for average deqgree of substitution

1. Equipments, reagents and solvents

Name Type Manufacturer
Capillary
Equipment | electrophoresis P-ACE Beckman
S apparatus
Shanghai zhuojing electronics
Balance BSM220.4
technology Ltd.
Name Grade Manufacturer
Water Purified water Wahaha
Reagents
q L . Tianjin Kemiou chemical reagent
an Benzoic acid Primary substance Ltd
solvents .
Tris(hydroxymethyl . Tianjin Kemiou chemical reagent
: Analytically grade
)amino methane Ltd.

2. Analysis procedure
Refer to 3.2.5.4.2 Average degree of substitution.

3. Validation items and summary

Item Validation result
(1) The blank has no interference on the detection;
Specificity (2) The resolution between peak IX and peak X. is 0.9 and the peak shape and base line
are fine.
System The resolution between peak IX and peak X. is 0.9 and the peak shape and base line are

o fine; migration times of peaks, with peak VI as reference, do not deviate more than

suitability
40.13 from reference values.

Instrument With peak VI as reference, RSDs of the relative migration times of all the peaks NMT
precision 1.8%, RSD of average degree of substitution is 0.064%.

Concentration
range

RSD of average degree of substitution is 0.09% when concentration is in the range of
8~12mg/ml.

Robustness

Little changes of column temperature and pH of running operation buffer solution have
no influence on the analysis results.

Repeatability

Repeatability of this method is fine because of RSDs of the relative migration times of
all the peaks NMT 2.5%, RSDs of relative percentage of peak areas all NMT 3.9%,
RSD of average degree of substitution is 0.20%.

Solution
stability

Sample solution is stable in 24 hours because of resolution between peak IX and peak
X always more than 0.9; RSD of average degree of substitution is 0.099%.

Identification
of peak
substitution

The one substitution substance identifies the I place.
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4. Content of validation

4.1 Specificity
Reference solution: Prepare reference solution of 10.24mg/ml with Betadex Sulfobutyl Ether
Sodium reference standard.

Blank: water

Perform electrophoresis as 3.2.S.4.2 and record electrophoretograms.

Result,

Watson

The blank has no interference on the detection. The resolution between peak IX and peak X
is 0.9 and the peak shape and base line are fine.
Representative chromatograms refer to Annex 3-2-1~Annex 3-2-2.

4.2 System suitability

Perform six injections with the reference solution in Specificity and record
electrophoretograms. Results of System suitability can be seen below,
Resolution between peak IX and peak X
1 2 3 4 5 6
1.11 1.34 1.18 1.24 1.21 1.38
Migration times of peaks
Name 1 5 3 4 c 6 Referenc | Deviatio
e value n
Peak I 0.66 0.69 0.67 0.66 0.66 0.66 0.58 0.11
Peak I 0.73 0.73 0.73 0.73 0.73 0.73 0.63 0.1
PeaklII 0.79 0.79 0.79 0.79 0.79 0.79 0.69 0.1
PeakIV 0.85 0.85 0.85 0.85 0.86 0.86 0.77 0.09
Peak V 0.90 0.90 0.90 0.90 0.90 0.90 0.83 0.07
Peak VI 0.95 0.95 0.95 0.95 0.95 0.95 0.91 0.04
Peak VIl 1.0 1.0 1.0 1.0 1.0 1.0 1.00 0
Peak VI 1.06 1.06 1.06 1.06 1.06 1.06 1.10 0.04
PeakIX 1.13 1.12 1.12 1.12 1.12 1.12 1.20 0.08
Peak X 1.17 1.18 1.17 1.17 1.17 1.17 1.30 0.13
Conclusion,

The resolution between peak IX and peak X are all more than 0.9, and the peak shape and
base line are fine; migration times of peaks, with peak VII as reference, do not deviate more
than #0.13% from reference values.

Representative chromatograms refer to Annex 3-2-3~Annex 3-2-4.

4.3 Instrument precision
Refer to the electrophoretograms, result of Instrument precision can be seen below

Migration times of peaks
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Name 1 2 3 4 5 6 RSD%
Peak I 0.66 0.69 0.67 0.66 0.66 0.66 1.8
Peak IT 0.73 0.73 0.73 0.73 0.73 0.73
PeaklII 0.79 0.79 0.79 0.79 0.79 0.79
PeakIV 0.85 0.85 0.85 0.85 0.86 0.86 0.6
Peak V 0.90 0.90 0.90 0.90 0.90 0.90 0
Peak VI 0.95 0.95 0.95 0.95 0.95 0.95 0
Peak VI 1.0 1.0 1.0 1.0 1.0 1.0 0
Peak VI 1.06 1.06 1.06 1.06 1.06 1.06 0
PeakIX 1.13 1.12 1.12 1.12 1.12 1.12 0.36
Peak X 1.17 1.18 1.17 1.17 1.17 1.17 0.35

Average degree of substitution
Name 1 2 3 4 5 6 RSD%
Average

degree of 6.42 6.42 6.42 6.42 6.41 6.42 0.064%

substitution
Conclusion,

With peak VII as reference, RSDs of the relative migration times of all the peaks NMT 1.8%,
RSD of average degree of substitution is 0.064%. instrument precision is fine.

4.4 Concentration range
Prepare solutions that contain 8.14mg, 10.35mg and 12.16mg per ml of Betadex Sulfobutyl
Ether Sodium with the final product, and perform injections with the solutions obtained,
record electrophoretograms and calculate degree of substitution,
Name 8.14mg/ml 10.35mg/ml 1216mg/ml RSD%
Average degree of
substitution
Conclusion,
RSD of the three substitutions is 0.09%, so changes in the range of 8.14~12.16mg/ml will has
no effect on the analysis.
Representative chromatograms refer to Annex 3-2-5~Annex 3-2-6.

6.41 6.41 6.42 0.09%

4.5 Robustness
Prepare solution as required, perform injections at the conditions below,
1. Normal condition;
2. Column temperature 23°C;
3. Column temperature 27°C;
4. pH of buffer solution 7.7;
5. pH of buffer solution 7.3.
Result of robustness

No. Electrophoresis conditions Average degree of substitution

1 Normal condition 6.42
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2 Column temperature 23°C 6.42
3 Column temperature 27°C 6.40
4 pH of buffer solution 7.7 6.42
5 pH of buffer solution 7.3 6.41
Average 6.41
RSD(%) 0.14%
Conclusion,

RSD% is 0.14%, so slight changes on the two conditions above have no significant effect on
the inspection result.
Representative chromatograms refer to Annex 3-2-7~Annex 3-2-11.

4.6 Repeatability
Prepare five solutions that contain about 10mg per ml of Betadex Sulfobutyl Ether Sodium
with the final product, perform injections and record electrophoretograms, result of this item
can be seen below,

Migration times of peaks

Name 1 2 3 4 5 RSD%
Peak | 0.64 0.66 0.67 0.68 0.68 2.5
Peak II 0.72 0.72 0.73 0.73 0.73 0.75
PeakIII 0.78 0.79 0.79 0.79 0.80 0.90
PeakIV 0.85 0.85 0.85 0.86 0.86 0.52
Peak V 0.90 0.90 0.90 0.90 0.90 0
Peak VI 0.95 0.95 0.95 0.95 0.95 0
Peak VI 1.0 1.0 1.0 1.0 1.0 0
Peak VIl 1.06 1.06 1.06 1.06 1.06 0
PeakIX 1.13 1.13 1.12 1.12 1.12 0.40
Peak X 1.18 1.17 1.18 1.17 1.17 0.47

Average degree of substitution
Name 1 2 3 4 5 RSD%

Average

degree of 6.40 6.42 6.39 6.39 6.39 0.20%
substitution

Conclusion,

The results indicate that the RSDs of all relative Migration times of peaks are NMT2.5%,
RSD of average degree of substitution is 0.20%, repeatability of this method is fine.
Representative chromatograms refer to Annex 3-2-12~Annex 3-2-13.

4.7 Solution stability

Preparation,

Transfer about 250mg of the sample into 25ml volumetric flask, add water to dissolve and
dilute to the mark, perform injections to the electrophoresis respectively at 0, 2, 4, 6, 8, 10, 12
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and 24 hour after the preparation and record electrophoregrams.
Resolution between peak IX and peak X

Name 0 2 4 6 8 10 12 24
Resoluti
on 1.21 1.30 1.34 1.19 1.20 1.33 1.12 1.44

Average degree of substitution

Name 0 2 4 6 8 10 12 24 RSD%

Average
degree of 6.46 6.47 6.46 6.47 6.47 6.47 6.48 6.47 | 0.099%
substitution
Conclusion,
Resolution between peak IX and peak X always more than 0.9; RSD of average degree of
substitution is 0.099%. The sample solution is stable for 24 hours.
Representative chromatograms refer to Annex 3-2-14~Annex 3-2-16.

4.8 ldentification of peak substitution

Preparation,

Prepare sample solutions with the substances below,

Home made one substitution Betadex Sulfobutyl Ether Sodium, Betadex,
4-hydroxybutane-1-sulfonic acid, Betadex and 4-hydroxybutane-1-sulfonic acid added one
substitution Betadex Sulfobutyl Ether Sodium, batch 20140910 Betadex Sulfobutyl Ether
Sodium, one substitution Betadex Sulfobutyl Ether Sodium added 20140910 sample.

Perform injections with the solutions obtained and results can be seen below,

Name 1 2 3 4 5 6
One Retention time 7.667 / / 7.70 7.579 7.704
substitution | peak area 6626 / / 7192 225 6517
Retention time 6.971 6.971 / 7.013 / 7.008
Betadex
Peak area 17930 21542 / 45240 / 19117
4-hydroxyb | Retention time | 9.750 / 9.738 9.917 / /
utane-1-sulf
onic acid Peak area 1381 / 3389 66782 / /

We can see that there are three peaks in injection 1, and two peaks of the above are obvious
bigger in injection 4, so two impurities can be excluded; in injection 6, peak of one
substitution Betadex Sulfobutyl Ether Sodium is obvious bigger than that in injections 5, so
the place of one substitution Betadex Sulfobutyl Ether Sodium can be identified.
Representative chromatograms refer to Annex 3-2-17~Annex 3-2-22.

5. Conclusion of validation
Via validation, all the items meet relevant requirement, so this method is suitable for the
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control of average degree of substitution.
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Validation of analysis procedure for 1,4-butane sultone
1. Equipments, reagents and solvents

Name Type Manufacturer
Equipment )
GC 7890B Agilent
S
Balance XS205 Mettler
Name Grade Manufacturer
Reag(ejnts Dichloromethane GC Aladdin
an
Dichloromethane GC ACS
solvents
Ultrapure water HPLC Milli-Q

2. Analysis procedure
Refer to 3.2.5.4.2 1,4-butane sultone.

3. Validation items and summary

Item Validation result
Specificity The blank has no interference on the peaks of diethyl sulfone or 1,4-butane sultone.
System The RSD of peak area ratio of 1,4-butane sultoneform and diethyl from six injections is
suitability 6.7%.
LOD and . . .
LOQ LOD of 1,4-butane sultone is 0.10.1pg/g while LOQ is 0.31g/g
Linearity and | Linear equation is Y=1.13X-0.039(r=0.9999; n=8) while concentration is 0.1~3.0pg/ml
range which equals to 20%~600% of the limit concentration.
Precision RSD of repeatability is 2.2% (n=6), RSD of repeatability and intermediate precision is
2.7% (n=9).
Accuracy Average recovery is 101.1% and RSD is 4.1%.
Solution o .
o Sample solution is stable in 21 hours at room temperature.
stability
Resolution between main peak and agjacent peak can meet requirement and RSD of
Robustness assays of 1,4-butane sultone is 12.1% when chromatographic conditions changed

slightly.

4. Content of validation

4.1 Specificity

Prepare sample solutions with limit concentrations of diethyl sulfone or 1,4-butane sultone,
perform injections as required, the blank has no interference on the peaks of diethyl sulfone or
1,4-butane sultone.

Representative chromatograms refer to Annex 3-3-1~Annex 3-3-2.

4.2 System suitability

Prepare reference solution with limit concentration of 1,4-butane sultone and perform six
injections as required, retention time of diethyl sulfone and 1,4-butane sultone are
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respectively 0.7, 1.0min, calculate RSD of peak area ratio of 1,4-butane sultone and diethyl
sulfone, result is as below,

No. 1 2 3 4 5 6 Average RSD%

Ratio 0.64 0.63 0.62 0.71 0.70 0.72 0.70 6.7

Representative chromatograms refer to Annex 3-3-3~Annex 3-3-4.

4.3 LOD and LOQ

Dilute the reference solution in System suitability until S/N is 10:1, that is the LOQ, perform
six injections with LOQ solution and calculate peak area ratio of 1,4-butane sultone and
diethyl sulfone; continue diluting the reference solution until S/N is 3:1, that is the LOD
solution. Results can be seen below,

LOD(1g/g) LOQ(1o/9)

1,4-butane sultone 0.1 0.3

Result of six LOQ solution

No. 1 2 3 4 5 6 Average RSD%

Ratio 0.36 0.37 0.40 0.41 0.43 0.50 0.4 12.1

Representative chromatograms refer to Annex 3-3-5~Annex 3-3-7.

4.4 Linearity and range

Internal standard solution: 0.25 pg/mL of diethyl sulfone,

Reference solution: weigh defined amount of 1,4-butane sultone reference standard and
prepare reference solutions with concentrations of 3.0pg/ml, 2.0pg/ml, 1.5pg/ml, 1.0pg/ml,
0.8ug/ml, 0.5pug/ml, 0.3pug/ml and 0.1pg/ml,

Blank solution: transfer 4.0ml of internal standard solution into a 10ml glass test tube with
stopper, add 1.0ml of water and 1.0 ml of dichloromethane,

Linearity solutions: transfer 4.0ml of internal standard solution into each 10ml glass test tubes
with stopper, add 1.0ml of relevant reference solution and 1.0 ml of dichloromethane,
Preparation of samples: mix blank solution and linearity solutions on a vortex mixer each test
tube for 30 s, and allow them stand for at least 5 min or until complete separation of the phase,
the sublayer as sample solutions. Perform injections with solutions obtained and record
chromatograms. Respectively calculate peak area ratios of 1,4-butane sultone and diethyl
sulfone. Draw regression curve with concentrations as x axis and peak area ratios of
1,4-butane sultone and diethyl sulfone, taken that ratio in blank solution out, as y axis.

No. 1 2 3 4 5 6 7 8
Concentration
0.1 0.3 0.5 0.8 1.0 15 2.0 3.0
(pg/ml)
Peak area ratio 0.10 0.30 0.51 0.86 1.07 1.66 2.24 3.34
Regression
. Y=1.13X-0.039, n=8
equation
r 0.9999

Regression curve
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Conclusion,

Linear equation is Y=1.13X-0.039(r=0.9999; n=8) while concentration is 0.1~3.0pg/ml which
equals to 20%~600% of the limit concentration.

Representative chromatograms refer to Annex 3-3-8~Annex 3-3-9.

4.5 Repeatability

Prepare blank solution, sample solution A, B, C and six sample solution D, perform injections
with the solutions above and calculate assays of 1,4-butane sultone in sample as required,
result can be seen below,

1 2 3 4 5 6 Average | RSD%

1,4-butane sultone(jg/g) 0.29 0.29 0.28 0.27 0.29 0.29 0.3 2.2

Conclusion,
From the RSD we can see that the repeatability of this method is fine.
Representative chromatograms refer to Annex 3-3-10~Annex 3-3-12.

4.6 Accuracy

Preparation,

Prepare blank solution and sample solution A, B, C as repeatability, and recovery solutions as
below,

Methylene
. Name and volume of Name and volume of .
Name of solutions . . Chloride
solution added, ml solution added, ml
Added, ml
Recovery . .
) ) 0.3pg/ml linearity
solution-LOQ Sample stock solution, 4.0 ) 1.0
. solution, 1.0
concentration
Recovery . .
0.5ug/ml linearit
solution-100% Sample stock solution, 4.0 HE . y 1.0
. solution, 1.0
concentration
Recove 1.0pg/ml linearit
) v Sample stock solution, 4.0 HE . y 1.0
solution-200% solution, 1.0
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concentration

Perform injections with the solutions above, calculate the assay of 1,4-butane sultone through
linearity regression equation in repeatability and recoveries in different concentrations.

Percentage that Quantity Mean
L Inventory Recovery RSD
No. equals to limit detected recovery
. (ng/g) (%) (%)
concentration (ng/g) (%)
1 0.30 0.29 97.4
2 20%, LOQ 0.30 0.29 96.8
3 0.30 0.30 101.1
4 0.50 0.50 99.9
5 100% 0.50 0.53 106.8 101.1 4.1
6 0.50 0.48 95.5
7 1.00 1.02 102.1
8 200% 1.00 1.06 106.5
9 1.00 1.04 103.9
Conclusion,

Recovery values, mean recovery and RSD all meet requirement, accuracy of this method is
fine.
Representative chromatograms refer to Annex 3-3-13~Annex 3-3-15.

4.7 Intermediate precision

Proceeded by another analyst on another day as repeatability, prepare blank solution, sample
solution A, B, C and three sample solution D, perform injections and calculate assay of 1,4-
butane sultone.

Result of repeatability Result of intermediate precision
o Assay (1g/g) Assay (1g/g)
1 0.29 0.28
2 0.29 0.30
3 0.28 0.29
4 0.27 /
5 0.29 /
6 0.29 /
Mean value(g/g) 0.3
RSD% 2.7
Conclusion,

Assays of 1,4- butane sultone and RSD of them all meet relevant requirement, precision of
this method is fine.
Representative chromatograms refer to Annex 3-3-16~Annex 3-3-19.
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4.8 Solution stability
Prepare blank solution and sample solution A, B, C, D as repeatability, store them at room
temperature and perform injections with the solutions obtained at Oh, 2h, 4h, 12h, 16h and
21h after prepared, record chromatograms and calculate the deviations of assay 1,4- butane
sultone with Oh.

Result of solution stability

Time (h) 0 2 4 12 16 21

1,4- butane sultone (lg/g) 0.31 0.29 0.28 0.28 0.30 0.30

Deviation with Oh (%) / 3.3 4.0 4.5 0.5 0.7
Conclusion,

The biggest deviations of assay 1,4- butane sultone with Oh is 4.5% which can be accepted, so
the solutions is stable in 23hours.
Representative chromatograms refer to Annex 3-3-20~Annex 3-3-25.

4.9 Robustness

Prepare solutions as repeatability and perform injections at chromatographic conditions
below,

Condition 1, normal condition;

Condition 2, flow rate 2.8ml/min;

Condition 3, flow rate 3.2ml/min;

Condition 4, heating rate 13°C/min;

Condition 5, heating rate 17°C/min.

Prepare solutions as below and perform injections at normal condition,
Prepare condition 1, mixed on a vortex mixer for25 s, and allow it stand for 4 min;

Prepare condition 2, mixed on a vortex mixer for35 s, and allow it stand for 6 min.

Result of robustness

No. Prepare and chromatographic conditions Assay of 1,4- butane sultone (lo/g)
1 Normal condition 0.28
) Mixed on a vortex mixer for25 s, and allow it stand for 0.31

4 min
3 Mixed on a vortex mixer for35 s, and allow it stand for 0.27
6 min
4 Flow rate 2.8ml/min 0.30
5 Flow rate 3.2ml/min 0.36
6 Heating rate 13°C/min 0.29
7 Heating rate 17°C/min 0.24
Mean assay (1.g/g) 0.3
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RSD (%) 12.1
Representative chromatograms refer to Annex 3-3-26~Annex 3-3-35.

5. Validation conclusion
Via validation, all the items meet relevant requirement, so this method is suitable for the

control of 1,4- butane sultone.
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Validation of analysis procedure for Sodium chloride, 4-hydroxybutane-1-sulfonic acid

and Bis(4-sulfobutyl) ether disodium

1. Equipments, reagents and solvents

Name Type Manufacturer
Equipment HPIC ICS-5000" Dionex
S Shanghai zhuojing electronics
Balance BSM220.4
technology Co.,Ltd.
Name Grade Manufacturer
Water Purified water Wahaha
Reagents . . . Beijing Bailingwei science and
and Sodium hydroxide 50wt.% solution
technology Co.,Ltd.
solvents Chromatographically Tianjin Kemiou chemical
Sodium citrate pure reagent Co.,Ltd.

2. Analysis procedure
Refer to 3.2.5.4.2 Sodium chloride, 4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl)

ether disodium.

3. Validation items and summary

Item Validation result
Specificity The blank has no interference on the inspection, .resolution between object and adjacent
peaks are more than 2.0.
System Mean peak area and RSD% of Sodium chloride, 4-hydroxybutane-1-sulfonic acid and
oo Bis(4-sulfobutyl) ether disodium are respectively 1.665, 0.15%; 0.0833, 1.15%; 0.179,
suitability
0.25%.
LOD of Sodium chloride, 4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether
LOD disodium are respectively 0.016pg/ml, 0.017ug/ml and 0.02pg/ml; respectively equal to
0.0004%, 0.0005% and 0.0005% of the principal component concentration.
LOQ of Sodium chloride, 4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether
LOQ disodium are respectively 0.032ug/ml, 0.035ug/ml and 0.04pg/ml; respectively equal to

0.0008%, 0.001% and 0.001% of the principal component concentration.

Linearity and
range

@® 4-hydroxybutane-1-sulfonic acid, linear equation is
Y=0.0313X+0.0086(r=0.9998) while concentration is 0.035~5.30pg/ml which
equals to 0.001%~0.13% of the principal component concentration;

@ Sodium chloride, linear equation is Y=0.1832X-0.0217 (r=0.9997) while
concentration is 0.032~12.21pg/ml which equals to 0.001%~0.31% of the principal
component concentration;

3 Bis(4-sulfobutyl) ether disodium, linear equation is Y=0.0443X-+0.0002
(r=0.9998) while concentration is 0.04~6.21ug/ml which equals to
0.001%~0.16% of the principal component concentration;
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Average recovery of 4-hydroxybutane-1-sulfonic acid, Sodium chloride and
Accuracy Bis(4-sulfobutyl) ether disodium are respectively 99.47%, 98.60% and 98.64%; while
relevant RSD% are respectively 1.4%, 1.8% and 1.4%.

RSD of intermediate precision for 4-hydroxybutane-1-sulfonic acid, Sodium chloride
and Bis(4-sulfobutyl) ether disodium are respectively are respectively 1.8%, 1.8% and

Intermediate

precision
1.5%.
Solution . . .
abilit Sample solution and reference solution are stable in 26 hours at room temperature.
stability
Resolution between main peak and agjacent peak can meet requirement when
Robustness

chromatographic conditions changed slightly.

4. Content of validation

4.1 Specificity

Preparation,

Blank solution: water;

Positioning solution: dissolve define amount of the three reference standards respectively in
water;

Reference solution: dissolve defined amount of the reference standard to prepare a solution
with 3.74pg/ml of 4-hydroxybutane-1-sulfonic acid, 8.28ug/ml of Sodium chloride and
4.18ug/ml of Bis(4-sulfobutyl) ether disodium.

Sample solution: dissolve 102.1mg of the specimen in water and dilute to 25ml.

Analyses,
Perform injections with the solutions obtained with injection sizes of 20ul, record
chromatograms.

Conclusion,

Retention times of 4-hydroxybutane-1-sulfonic acid, Sodium chloride and Bis(4-sulfobutyl)
ether disodium are respectively 2.360min, 3.360min, 18.637min. in the chromatogram
obtained from sample solution resolution between the three peaks are 42.32 and 6.15, all meet
requirement.

Representative chromatograms refer to Annex 3-4-1~Annex 3-4-6.

4.2 System suitability

Reference solution: with 3.98ug/ml of 4-hydroxybutane-1-sulfonic acid, 8.02ug/ml of Sodium
chloride and 4.00ug/ml of Bis(4-sulfobutyl) ether disodium.

Perform six injections with the solution obtained with injection sizes of 20ul, result of this
item can be seen below,

No. 1 2 3 4 5 6 Mean RSD%
4-hydroxybutane-1-sulf

ic acid 0.084 | 0.084 | 0.083 | 0.083 | 0.083 | 0.083 | 0.0833 1.15

onic aci

Sodium chloride 1663 | 1.664 | 1665 | 1.665 | 1.662 | 1.669 | 1.665 0.15
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Bis(4-sulfobutyl) ether
disodium
Conclusion,
Theoretical plates number and resolutions all meet requirement referring to the
chromatograms, RSD of the three peaks from six injections are respectively 1.15%, 0.15%
and 0.25%. So the system suitability of this method is fine.
Representative chromatograms refer to Annex 3-4-7~Annex 3-4-8.

0.179 | 0.179 | 0.180 | 0.179 | 0.179 | 0.179 | 0.179 0.25

4.3 LOD and LOQ
Dilute the positioning solutions of 4-hydroxybutane-1-sulfonic acid, Sodium chloride and
Bis(4-sulfobutyl) ether disodium respectively until S/Ns are 10:1, those are the LOQs of the
three substances, respectively perform five injections with the LOQ solutions and calculate
each RSD; continue diluting the positioning solutions until S/Ns are 3:1, those are LOD of the
three substances.

Result of LOD and LOQ for the three substance

LOQ (Jg/ml) LOD (pg/ml)
4-hydroxybutane-1-sulfonic acid 0.035 0.017
Sodium chloride 0.032 0.016
Bis(4-sulfobutyl) ether disodium 0.040 0.020
Result of LOQ
No. 1 2 3 4 5 Mean RSD%
4-hydroxybutane-1-sulfoni
) 0.0011 | 0.0011 | 0.0011 | 0.0011 | 0.0012 0.011 4.5
c acid
Sodium chloride 0.0082 | 0.0084 | 0.0082 | 0.0083 | 0.0082 | 0.0082 1.2
Bis(4-sulfobutyl) ether
o 0.0044 | 0.0043 | 0.0041 | 0.0042 | 0.0045 | 0.0043 3.2
disodium
Conclusion,

LOD of Sodium chloride, 4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether
disodium are respectively 0.016ug/ml, 0.017ug/ml and 0.02ug/ml; respectively equal to
0.0004%, 0.0005% and 0.0005% of the principal component concentration. All of the LODs
are low enough.

LOQ of Sodium chloride, 4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether
disodium are respectively 0.032pg/ml, 0.035pg/ml and 0.04pg/ml; respectively equal to
0.0008%, 0.001% and 0.001% of the principal component concentration, and the RSDs for
each style of peak are 1.2%, 4.5% and 3.2%.

Representative chromatograms refer to Annex 3-4-9~Annex 3-4-14.

4.4 Linearity and range

Preparation,

Linearity stock solution: respectively with 20.2ug/ml of 4-hydroxybutane-1-sulfonic acid,
40.7ug/ml of Sodium chloride and 20.7ug/ml of Bis(4-sulfobutyl) ether disodium.
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Linearity solutions: transfer 1ml, 1.5ml, 2ml, 2.5ml and 3ml of the stock solution into
separate 10ml of volumetric flasks and add water to mark.

Analyses,
Perform injections with the solutions obtained, draw curve with concentrations as axis and

relevant peak areas as y axis.

Regression equation for 4-hydroxybutane-1-sulfonic acid is Y=0.0313X+0.0086(r=0.9998) at

the range of 0.035~5.30ug/ml.
Regression curve

v=0.0313x+0.0086
B2 =0.9097

T pgml :

Regression equation for Sodium chloride is Y=0.1832X-0.0217 (r=0.9997) at the range of
0.032~12.21ug/ml.

Regression curve

. v=0.1832%-00217
R"2 =099

]

= pg/ml

Regression equation for Bis(4-sulfobutyl) ether disodium is Y=0.0443X+0.0002 (r=0.9998) at

the range of 0.04~6.21pg/ml.
Regression curve
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v =0.0443x+0.0002
5.3 B2 =00007

3 2 3

AE pg/ml

Conclusion,
All the three r values are more than 0.999, linearity of the three substances are fine.
Representative chromatograms refer to Annex 3-4-15~Annex 3-4-17.

4.5 Accuracy

From the batch analyses we can see that the assay of 4-hydroxybutane-1-sulfonic acid,
Sodium chloride and Bis(4-sulfobutyl) ether disodium are respectively 0.023%, 0.067% and
0.031%.

Preparation,

Mix reference stock solution: respectively with 20.8ug/ml of 4-hydroxybutane-1-sulfonic acid,
40.3pg/ml of Sodium chloride and 20.4pg/ml of Bis(4-sulfobutyl) ether disodium.

Reference solution: dilute the mix reference stock solution to limit concentration.

80% recovery solution: transfer 0.1g of sample 20140910 into 25ml volumetric flask, add 2.5
ml of the mix reference stock solution, add water to the mark and mix well, prepare two
duplicates.

100% recovery solution: transfer 0.1g of sample 20140910 into 25ml volumetric flask, add
3.5 ml of the mix reference stock solution, add water to the mark and mix well, prepare two
duplicates.

120% recovery solution: transfer 0.1g of sample 20140910 into 25ml volumetric flask, add
4.5 ml of the mix reference stock solution, add water to the mark and mix well, prepare two
duplicates.

Analyses,
Perform injections with the solutions obtained and calculate recoveries.
Result of accuracy for 4-hydroxybutane-1-sulfonic acid

Assay in | Amount Mean
Peak Invento Sample Recove RS
Level (1) ht(mg) sample detecte (%) recovery DY%
area ry (ug weght(mg ry (% 0)
(ng) d(ug) (%)
1 80% | 0.0748 455 96.1 19.34 63.32 96.65 99.47 14
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2 0.0774 45.5 102.2 20.57 65.52 98.78
3 0.0782 45.5 99.5 20.23 66.20 101.5
4 0.0990 63.7 99.0 19.93 83.80 100.3
5 | 100% | 0.0996 63.7 100.1 20.15 84.31 100.7
6 0.0989 63.7 102.3 20.59 83.72 99.10
7 0.1197 81.9 98.5 19.83 101.33 | 99.51
8 | 120% | 0.1208 81.9 105 21.14 102.26 | 99.05
9 0.1224 81.9 109.1 21.96 103.61 | 99.70

Result of accuracy for Sodium chloride
Assay in | Amount Mean

Level Peak Invento Sample sample detecte Recove recovery RS

area ry (ug) | weght(mg) (1) d(ug) ry (%) %) D%
1 1.1794 | 100.75 96.1 64.38 162.21 | 97.09
2 | 80% | 1.2368 | 100.75 102.2 68.47 170.10 | 100.9
3 1.2266 | 100.75 99.5 66.67 168.70 | 101.3
4 1.4828 | 141.05 99 66.33 203.93 | 97.56

5 | 100% | 1.4939 | 141.05 100.1 67.07 205.46 | 98.12 98.60 1.8
6 1.4981 | 141.05 102.3 68.54 206.04 | 97.48
7 1.8027 | 181.35 98.5 65.99 247.93 | 100.3
8 | 120% | 1.806 | 181.35 105 70.35 248.39 | 98.17
9 1.8034 | 181.35 109.1 73.10 248.03 | 96.46

Result of accuracy for Bis(4-sulfobutyl) ether disodium
Assay in | Amount Mean

Level Peak | Invento Sample sample detecte Recove recovery RS

area ry (ug) | weght(mg) (1) i) ry (%) %) D%
1 0.1613 51 96.1 29.79 80.18 98.80
2 | 80% | 0.1642 51 102.2 31.68 81.62 97.92
3 0.1625 51 99.5 30.85 80.77 97.90
4 0.201 71.4 99 30.69 99.91 96.95

98.64 1.4
5 | 100% | 0.2018 71.4 100.1 31.03 100.31 | 97.03
6 0.2097 714 102.3 31.71 104.24 101.6
7 0.2445 91.8 98.5 30.54 121.54 99.13

120%

8 0.2486 91.8 105 32.55 123.57 | 99.15
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9 0.2515 91.8 109.1 33.82 125.01 | 99.34

Conclusion,

Recoveries for the three substances and RSDs of relevant recoveries are all in required range.
Accuracy of the method is fine.

Representative chromatograms refer to Annex 3-4-18~Annex 3-4-21.

4.6 Intermediate precision
Proceed the below operations by two analysts on two different day.
Prepare reference solution and sample solutions, and perform injections with the solutions

obtained as required.

Result of intermediate precision for 4-hydroxybutane-1-sulfonic acid

No. Intermediate precision(1) Intermediate precision(2)
1 0.023 0.023
2 0.023 0.023
3 0.023 0.023
4 0.023 0.022
5 0.023 0.022
6 0.023 0.023
Average 0.023
RSD% 1.8
Result of intermediate precision for Sodium chloride
No. Intermediate precision(1) Intermediate precision(2)
1 0.065 0.065
2 0.065 0.064
3 0.063 0.062
4 0.062 0.063
5 0.063 0.063
6 0.062 0.062
Average 0.063
RSD% 1.8

Result of intermediate precision for Bis(4-sulfobutyl) ether disodium

No. Intermediate precision(1) Intermediate precision(2)
1 0.031 0.031
2 0.031 0.031
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3 0.031 0.030
4 0.030 0.031
5 0.031 0.030
6 0.030 0.030
Average 0.031
RSD% 15

Conclusion,

All the assays of the three substances and RSD of relevant assays are in the required range,
the intermediate precision of this method is fine.

Representative chromatograms refer to Annex 3-4-22~Annex 3-4-25.

4.7 Repeatability

Prepare reference solution and six sample solutions and perform injections as required,
calculate the assay of 4-hydroxybutane-1-sulfonic acid, Sodium chloride and Bis(4-sulfobutyl)
ether disodium and relevant RSD.

No. 1 2 3 4 5 6 Average RSD%
4-hydroxybutane-1-sulf
. 0.023 | 0.024 | 0.024 | 0.024 | 0.024 | 0.024 0.024 0.6
onic acid
Sodium chloride 0.061 | 0.062 | 0.062 | 0.062 | 0.062 | 0.062 0.062 0.3
Bis(4-sulfobutyl) ether
o 0.031 | 0.030 | 0.030 | 0.031 | 0.031 | 0.031 0.031 1.0
disodium
Conclusion,

All the assays of the three substance are in the required range and RSDs of relevant assays are
low enough, repeatability of this method is fine.
Representative chromatograms refer to Annex 3-4-26~Annex 3-4-27.

4.8 Robustness
Prepare reference solution and sample solution as required, perform injections at the
conditions below,
Condition 1: normal condition;
Condition 2: flow rate 0.9ml/min;
Condition 3: flow rate 1.1ml/min;
Condition 4: column temperature 28°C;
Condition 5: column temperature 32°C;
Condition 6: solution A 4.5mmol/L sodium hydroxide;
Condition 7: solution A 5.5mmol/L sodium hydroxide;
Result of robustness for 4-hydroxybutane-1-sulfonic acid
Assay of

No. Conditions L
4-hydroxybutane-1-sulfonic acid
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(%)
1 Normal condition 0.0228
2 Flow rate 0.9ml/min 0.0228
3 Flow rate 1.1ml/min 0.0227
4 Column temperature 28°C 0.0227
5 Column temperature 32°C 0.0228
6 Solution A 4.5mmol/L sodium hydroxide 0.0230
7 Solution A 4.5mmol/L sodium hydroxide 0.0228
Average (%) 0.0228

RSD (%) 0.5

Result of robustness for Sodium chloride
No. Conditions Assay of Sodium chloride (%)

1 Normal condition 0.0671
2 Flow rate 0.9ml/min 0.0674
3 Flow rate 1.1ml/min 0.0670
4 Column temperature 28°C 0.0670
5 Column temperature 32°C 0.0673
6 Solution A 4.5mmol/L sodium hydroxide 0.0670
7 Solution A 4.5mmol/L sodium hydroxide 0.0672
Average (%) 0.0671

RSD (%) 0.2
Result of robustness for Bis(4-sulfobutyl) ether disodium

No. Conditions Assay of B-is(4-—sulfobutyl) ether
disodium (%)

1 Normal condition 0.0318
2 Flow rate 0.9ml/min 0.0321
3 Flow rate 1.1ml/min 0.0319
4 Column temperature 28°C 0.0321
5 Column temperature 32°C 0.0321
6 Solution A 4.5mmol/L sodium hydroxide 0.0318
7 Solution A 4.5mmol/L sodium hydroxide 0.0319
Average (%) 0.0319

RSD (%) 0.4
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Conclusion,

We can see that slight changes on the chromatographic conditions will not significantly effect
the detections of 4-hydroxybutane-1-sulfonic acid, Sodium chloride and Bis(4-sulfobutyl)
ether disodium, robustness of this method is fine.

Representative chromatograms refer to Annex 3-4-28~Annex 3-4-41.

4.9 Solution stability

Prepare reference solution and sample solution as intermediate precision, perform injections
with the solutions obtained at different times, record chromatograms and count the change of
the three substances.

Result of reference solution
Time/h 0 2 8 10 12 24 26 RSD(%)

4-hydrox 2?:;( 0.1080 | 0.1083 | 0.1084 | 0.1093 | 0.1107 | 0.1084 | 0.1098
ybutane-1

. Deviatio 0.9
-sulfonic | n with Oh / 0.14 0.18 0.60 1.23 0.18 0.83
acid (%)
_ Peak 1.4306 | 1.4198 | 1.4541 | 1.4386 | 1.4449 | 1.4380 | 1.4310
Sodium area_
. Deviatio 0.77
chloride | n with Oh / 0.38 0.81 0.28 0.50 0.26 0.01
(%)

Bis(4-sulf 2?2;‘ 0.1841 | 0.1899 | 0.1866 | 0.1850 | 0.1898 | 0.1898 | 0.1842
obutyl)

Deviatio 1.47
ether n with Oh / 1.55 0.54 0.24 1.52 1.52 0.027
disodium (%)

Result of sample solution

_ RSD(
Time/h 0 1 5 8 10 12 24 2% |y
4-hydro Zf:;‘ 0.0301 | 0.0304 | 0.0300 | 0.0301 | 0.0304 | 0.0303 | 0.0302 | 0.0303
xybutan ngiat 0.50
e-lsulfo | 12 / 049 | 0.6 0 050 | 033 | 017 | 0.33
nicacid | gp (%)
Zf:;‘ 0.4414 | 0.4419 | 0.4343 | 0.4466 | 0.4335 | 0.4446 | 0.4412 | 0.4458
Sodium Deviat 111
chloride | "% / 0.06 | 087 | 059 | 090 | 036 | 002 | 050
0h (%)
Bis(4-su ng‘;‘ 0.0557 | 0.0535 | 0.0539 | 0.0542 | 0.0533 | 0.0549 | 0.0534 | 0.0538
Ifobutyl) ]
ether Dﬁ;/r:at 1.54
disodiu | with / 201 | 164 | 127 | 220 | 072 | 21 | 174
o | oh (%)
Conclusion,

Peak areas of 4-hydroxybutane-1-sulfonic acid, Sodium chloride and Bis(4-sulfobutyl) ether
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disodium from both reference solution and sample solution have no obvious changes, RSD of
relevant peak areas and deviations are all less than 2.0%, reference solution and sample
solution are stable for 26hours.

Representative chromatograms refer to Annex 3-4-42~Annex 3-4-49.

5. Validation conclusion

After validation we can see, all the items validated meet relevant requirements, the analysis
method has enough specificity and sensitivity to control 4-hydroxybutane-1-sulfonic acid,
Sodium chloride and Bis(4-sulfobutyl) ether disodium in the final product.
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Validation of analysis procedure for Assay
1. Equipments, reagents and solvents

Name Type Manufacturer
. HPLC Agilent 1260 Agilent
Equipment
Differential . .
S Agilent 1260-RID Agilent
detector
Balance XS205 Mettler
Name Grade Manufacturer
Reagznts Potassium nitrate ACS Aladdin
an
Acetonitrile HPLC ACS
solvents
Ultrapure water HPLC Milli-Q

2. Analysis procedure
Refer to 3.2.5.4.2 Assay.

3. Validation items and summary

Item Validation result
Specificity The blank has no interference on the detection of main substance.
System . .
oo RSD of main peak areas is 0.3%.
suitability
LOQ LOQ of Betadex Sulfobutyl Ether Sodium is 0.04mg /ml.
Linearity and Linearity formula is Y=260001.8X+47206.0(r=0.9998; n=5), with concentration of
range Betadex Sulfobutyl Ether Sodium in the range of 9.0~13.5mg/ml.
Precision RSD of repeatability is 1.1% (n=6); RSD of intermediate precision is 0.8% (n=9).
Solution . . .
o Reference solution and sample solution are stable in 24 hours.
stability
Little changes of chromatographic condition have no influence on the analysis results,
Robustness

main peak can still separate with the adjacent peak and RSD of analysis result is 0.6%..

4. Content of validation

4.1 Specificity

Preparation,

Reference solution: weigh defined amount of Betadex Sulfobutyl Ether Sodium reference
standard dried at 120°C for 3hours and prepare solution of 12mg/ml, mix well.

Blank: mobile phase.

Analyses,

Perform injections with the solutions obtained as required, and the chromatograms indicate
that blank bas no interference on the detection of main peak.
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Representative chromatograms refer to Annex 3-5-1~Annex 3-5-2.

4.2 System suitability
Perform six injections with the reference solution in specificity and calculate RSD of the peak
areas.

No. 1 2 3 4 5 6 Average | RSD%

Peak area | 3.22x10° | 3.23x10® | 3.23x106 | 3.24x10% | 3.22x10°¢ | 3.23x10° | 3.23x10° 0.3

Conclusion,
RSD of the peak areas is 0.3%, it is low enough to indicate that the system suitability is fine.
Representative chromatograms refer to Annex 3-5-3~Annex 3-5-4.

4.3 L0Q

Dilute the reference solution above and perform injection with it until S/N is 10:1, the
concentration of that solution, 0.04mg/ml, is LOQ and perform six injections with it, calculate
RSD of the six peak areas.

No. 1 2 3 4 5 6 Average RSD%

Peak area | 13747.0 | 114443 | 142472 | 12767.4 | 14718.7 | 12179.6 | 13184.0 9.7

Conclusion,

LOQ of Betadex Sulfobutyl Ether Sodium is 0.04mg/ml, and RSD of peak areas from six
injections of LOQ solution is 9.7%.

Representative chromatograms refer to Annex 3-5-5~Annex 3-5-6.

4.4 Linearity and range

Preparation,

Accurately weigh defined amount of Betadex Sulfobutyl Ether Sodium reference standard,
diluted with mobile phase to prepare linearity solutions with concentrations of 9.0mg/ml,
10.1mg/ml, 11.2mg/ml. 12.4mg/ml and 13.5mg/ml, perform injections with the solutions
obtained and draw linearity regression curve with concentrations as x axis and peak areas as y
axis.

Linearity regression equation is Y=260001.8X+47206.0 (r=0.9998; n=5), in the range of
9.0~13.5mg/ml, which is equal to 75%~112% of the concentration of main substance.

Linearity regression curve
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4.00E+06 - W T ERF AR S BN A RE
3.50E+06 -
3 606406 |
®
2.50E406 - y = 260,001.8028 x+ 47,206.0000
R?=0.9997
2.00E+06 T T T T T T 1
8 9 10 11 12 13 14 15
W (mg/mbD

Representative chromatograms refer to Annex 3-5-7~Annex 3-5-9.

4.5 Repeatability

Preparation,

Reference solution: weigh defined amount of Betadex Sulfobutyl Ether Sodium reference
standard dried at 120°C for 3hours and prepare solution of 12mg/ml, mix well.

Sample solution: prepare sample solution with concentration of 12mg/ml with the specimen,
mix well, prepare five duplicates.

Analyses,
Perform injections with the solutions obtained, calculate assays of the six sample solutions

and RSD of the six assays.

Result of repeatability

Assay of Betadex Sulfobutyl Ether Sodium(%)
Average | RSD%
No. 1 2 3 4 5 6
Weight of sample(mg) 120.1 120 120 120.1 120 119.8 / /
Assay(%) 100.3 | 100.2 | 1024 | 1019 | 1024 | 1024 101.6 11
Conclusion,

All the six assays are in the required limit and RSD of them is 1.1% which is low enough to
indicate the repeatability of this method is fine.
Representative chromatograms refer to Annex 3-5-10~Annex 3-5-12.

4.6 Intermediate precision

Preparation,

Reference solution: refer to the preparation of reference solution in repeatability.

Sample solution: refer to the preparation of sample solution in repeatability, prepare two
duplicates.

Page 75 of 446



Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Analyses,
Perform injections with the solutions obtained, calculate assays of the sample solutions and
RSD of the assays obtained from this item and repeatability.

Result of intermediate precision

No. Result of repeatability Result of intermediate precision
Assay (%) Weight of sample(mg) Assay (%)
1 100.3 120.1 101.3
2 100.2 120.2 101.4
3 102.4 120.1 101.2
4 101.9 / /
5 102.4 / /
6 102.4 / /
Average (%) 101.5
RSD (%) 0.8
Conclusion,

All the assays are in the required limit and RSD of them is 0.8% which is low enough to
indicate the precision of this method is fine.
Representative chromatograms refer to Annex 3-5-13~Annex 3-5-18.

4.7 Solution suitability

Preparation,

Reference solution: refer to the preparation of reference solution in repeatability.
Sample solution: namely the No. 6 sample solution in repeatability.

Analyses,

Reference solution should be kept in normal place, one portion of sample solution should be
kept in dark place and another portion in normal place, perform injections with the solutions
at suitable time, record chromatograms, calculate the peak area deviations with Oh in
reference solution, and assay deviations with Oh in sample solutions.

Result of reference solution

Time (h) Peak area Deviation with 0h (%)
0 2935110 /
1 2946750 0.20
2 2953560 0.31
4 2943040 0.13
6 2955820 0.35
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8 2959180 0.41
10 2959360 0.41
12 2959930 0.42
24 2973380 0.65

Result of sample solution

Storage .
. Time (h) 0 1 2 5 8 11 14 26
condition
Dark Assay (%) 102.2 | 102.2 | 102.1 | 100.5 100.7 100.6 | 100.4 | 102.0
ar
Deviation with
place / 0.01 0.06 0.85 0.74 0.79 0.88 0.09
0h (%)
Normal Assay (%) 101.9 | 101.8 | 101.7 | 100.0 100.0 100.7 | 100.5 | 102.0
"
Deviation with
place / 0.04 0.08 0.96 0.93 0.62 0.70 0.03
0Oh (%)

Representative chromatograms refer to Annex 3-5-19~Annex 3-5-29.

4.8 Robustness

Prepare reference solution and sample solution as required and perform injections at

chromatographic conditions as below,

Condition 1, normal condition;

Condition 2, flow rate 0.5ml/min;

Condition 3, flow rate 0.7ml/min;

Condition 4, column temperature, 33°C;

Condition 5, column temperature, 37°C;

Condition 6, 0.1 M potassium nitrate in a mixture of acetonitrile and water (13:87);

Condition 7, 0.1 M potassium nitrate in a mixture of acetonitrile and water (9:91).
Result of robustness

No. Chromatographic condition Assay (%)
1 Normal condition 101.6
2 Flow rate 0.5ml/min 102.3
3 Flow rate 0.7ml/min 102.1
4 Column temperature, 33°C 102.6
5 Column temperature, 37°C 102.3
6 Acetonitrile : water (87:13) 100.9
7 Acetonitrile : water (91:9) 101.5

Average (%) 101.9
RSD (%) 0.6
Conclusion,

Assays from different conditions are all in required range and RSD of them is 0.6%, so
robustness of this method is fine.
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Representative chromatograms refer to Annex 3-5-30~Annex 3-5-41.
5. Validation conclusion

After validation we can see, all the items validated meet relevant requirements, the analysis
method has enough specificity and sensitivity to control the assay of the final product.
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Annex 3-1-1 Validation of analysis procedure for Betadex-Specificity-Reference solution

GBHEnER
X 20.00
20.00
oz ED_1
EHBEF R
b 33

2015/07/11 08:33

30.04

10.0 4

0.0+

-10.04
-15.04
0.0 258 5.0 75 10.0 12.5 15.0 17.5 20.0
L
BaER
EEa [Er I [ETGE 253 HEE (EF) B (EP)
min nC*min nC
2.080 0.5658 5105 2318 15.36
6.134 37271 16.496 4738 n.a.
4.293 21.600 7056.00 15.38

HHEL0 . 4 8 -1MECDT S IRHIR I BIEN S0 E (56

ST
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Annex 3-1-2 Validation of analysis procedure for Betadex-Specificity-Blank

{18 ©5-5000+ )

S

aiEnsR

(A=

2015/07/11 09:02

HRER
ZE T Hz0 20.00
20.00
i ED_1
T IR
ek

30,04

20.04

10.0 4

004

-10.04
-20.04

-30.04

_.]a'-:l_l T T T T T T T T 1

0.0 2.0 4.0 8.0 B.O 10.0 12.0 14.0 16.0 18.0 20.0

-

BoER

FE B e w B B HigE (EP) S+HEAE (EP)

min nC*min nC

n.a. n.a. na. n.a. n.a. n.a.

1 6.144 28207 12.118 5529 1.21

2 8.560 0.23g4 1.061 5424 mn.a.

J-%H 2.850 13.176 10953.00 1.21

P10, 4. 8 ~1AERECOT R ALEFHI I R A A R (TR S
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Annex 3-1-3 Validation of analysis procedure for Betadex-Specificity-Sample solution

{18 CE-5000+ PR HHE% T 33

aiEnsR

AR
T ey 20.00
20.00
E 3] ED_1
TR
Y

2015/07/11 09:23

0o 20 40 60 80 10.0 12.0 14.0 180 180 20.0

BoER

N TS B i 8 23] #HEE EP) B (EP)

nC*min nC

n.a. na. n.a. n.a. n.a.

1 22125 10.608 8010 1.40

2 0ATTT 1.037 7885 na.

Ft 8 2.390 11.646 13895.00 1.40

HPE L0, 4 B -BAREDT S IRIR A M R R (FE

Chromeiacn |
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Annex 3-1-4 Validation of analysis procedure for Betadex-System suitability-Reference
solution 1

{18:C5-5000+ ALY A 16

HRER
BEER 1 & (min):  28.99
20.00
EREER ED_1
ez
—eER
2015/07/17 09:26
30.04
25.04
200
15.04
10.0
504
0.0
-5.04
-10.0
-1 53- T T T T T
0.0 50 10.0 15.0 20.0 25.0 30.0
R [ i HE HEL (EP) AL (EP)
min nC*min nG
2102 0.7613 4582 1844 16.08
8144 1.3110 6.557 6147 n.a.
2.072 11.538 B091.00 16.08

Wt 10.4.8-149 SBECD IRl f 0l i rit fnib e GEeEssE-1)
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Annex 3-1-5 Validation of analysis procedure for Betadex-System suitability-Reference
solution 4

{18:C5-5000+ ALY T 4rs

HRER
BEE 4 & (min):  28.99
20.00
EREER ED_1
ez
—eER
2015/07/117 11:15
30.0
25,04
20.04
15.04
10.04
5.04
0.04
5.0
-10.04 - T T
0.0 50 10.0 15.0 20.0 25.0 30.0
R [ i HE HEL (EP) AL (EP)
min nC*min nG
2112 0.7564 4780 1699 15.73
6.155 1.2553 6.308 6287 n.a.
2012 11.099 T986.00 15.73

Gt PE10.4.8-152 SBECDH S5 4hIr slde 1) W 7 80 iE B ke i)
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Annex 3-1-6 Validation of analysis procedure for Betadex-LOD and LOQ-LOQ 2

28-cs-5000+ ERLERE. SRE. 8%
HRER
EREE T [TE T TS L A (mim): 29.99
20.00
# Bl ED_1
&
% fiFihz
44 —ek
& 2015/07/17 13:29
30.04
25.04
20.04
15.04
10.04
5.0
0.0
5.0+
. :I'-:I_I T T T T T 1
0.0 50 10.0 15.0 20.0 25.0 30.0
-
BoER
EEa [EE [ETGE 253 HEE (EF) B (EP)
min nC*min nC
2112 0.2244 1.806 2028 16.20
£.155 1.2207 6.187 6196 n.a.
1.445 7.993 B224.00 16.20

o RIE Y
EEEE-2)
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Annex 3-1-7 Validation of analysis procedure for Betadex-LOD and LOQ-LOQ 5

8. Ce-5000+ FERLERE. SEE. 8%

AR
BEE: AN -5 H (mim): 2999
20.00
# EREEER ED_1
&
fic fEHh2
4 —exk
Ea 2015/07/17 15:05
30.04
5.0
2004
15.0
10.04
5.0+
0.0
5.0]
. :I'-:I_I T T T T 1
0.0 50 10.0 15.0 20.0 25.0 30.0
-
BaER
EEa [Er I [ETGE 253 HEE (EF) B (EP)
min nC*min nC
2123 0.2353 1548 2218 1645
6.144 1.2008 65458 BETE n.a.
1.436 B.406 8196.00 16.99
#HE104.8-160 SBECDH S H ik M A B8 (2 BiR-5
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Annex 3-1-8 Validation of analysis procedure for Betadex-Linearity and range-Linearity 2

FhERE. SRR, 8%

aiEnsR

HE-50% 29,99
20.00
Loz 0 ED_1
fEHh2
—ek
2015/07/17 17:10
5.0
20.04
15.04
10.04
5.0
0.0+
-5.04
. :I'-:I_I T T T T 1
0.0 50 10.0 15.0 20.0 25.0 30.0
L
BaER
EEa [Er I [ETGE 253 HEE (EF) B (EP)
min nC*min nC
2112 0.4136 3.076 1775 15.67
6.155 1.2085 5525 6027 n.a.
1.622 5.000 7806.00 15.67

it 10,4.8-161

SBECDH L IF S A4 I 7 SE M E B (82 1E-50%)
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Annex 3-1-9 Validation of analysis procedure for Betadex-Linearity and range-Linearity 4

2015/07/17 18:43

BHENSR
BE-100% 20.99
20.00
oz ED_1
fiifh2
=gk

25.0

20.04

15.0

10.0 4

5.0

-5.04
-10.0-1 - - - T T 1
0.0 50 10.0 15.0 20.0 25.0 30.0
L
BaER
E-u P R [ETGE 253 HEE (EF) B (EP)
min nC*min nC
2112 0.TEE3 4387 1243 1485
6.155 1.1720 6.074 614 n.a.
1.841 10,461 T857.00 14.95

P 10.4.8-163

SBECD & i ERaihs 0l g i3 ib b (£REk-100%)
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Annex 3-1-10 Validation of analysis procedure for Betadex-Linearity and range-Linearity 6

(X8 CE-5000+ FERLERE. SRR,

aiEnsR

BE-150% 20.99
20.00

oz ED_1

fiifh2

=gk

2015/07/17 20:46

25.0

20.04

15.0

10.0 4

5.0
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-5.0 4

-10.0d
0.0 50 10.0 15.0 200 25.0 30.0
[ -
BaER
NS et iE B i 8 23] #HEE EP) B (EP)
min nC*min nC
2123 1.1058 5.180 298 13.94
6.155 11814 6.001 G250 n.a.
2.297 11.181 T248.00 13.94
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Annex 3-1-11 Validation of analysis procedure for Betadex-Repeatability and intermediate
precision-Reference solution1-2

{28 :CS-5000« M R| G- SN LR may
BlEngR

HRER

BEER 2 &2 @] (min):  20.99

20.00
ED_1

2015/07/18 10:11

25.04
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15.04
10.04
5.0
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-10.0-
-15.04
-20.04 = T T
0.0 5.0 10.0 15.0 20.0 25.0 30.0
R [ i HE HEL (EP) AL (EP)
min nC*min nG

2.059 0.5008 3485 1428 15.40

8.144 1.5485 7481 5826 n.a.

2.047 10.946 7425.00 15.40
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Annex 3-1-12 Validation of analysis procedure for Betadex-Repeatability and intermediate
precision-Repeatability sample solution 1

{28 :CS-5000« M R| G- SN LR 2]
BlEngR
HRER
ZEEE BT 29.99
20.00

i ED_1

ez

—Eek

2015/07/18 14:48

25.04
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1.709 9.267 7859.00 15.64
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Annex 3-1-13 Validation of analysis procedure for Betadex-Repeatability and intermediate
precision-Repeatability sample solution 4

{28 :CS-5000« M R| G- SN LR R @315

GBiEMSR

HARER
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20.00
i ED_1
2
e
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Annex 3-1-14 Validation of analysis procedure for Betadex-Repeatability and intermediate
precision- Intermediate precision sample solution 1

{28 :C8-5000« MR S 2 AW 14

GBiEMSR
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Annex 3-1-15 Validation of analysis procedure for Betadex-Repeatability and intermediate
precision- Intermediate precision sample solution 3
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Annex 3-1-16 Validation of analysis procedure for Betadex-Accuracy-Reference solution2-1
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Annex 3-1-17 Validation of analysis procedure for Betadex-Accuracy-80%-1
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Annex 3-1-18 Validation of analysis procedure for Betadex-Accuracy-100%-1
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Annex 3-1-19 Validation of analysis procedure for Betadex-Accuracy-120%-1

{18 CE-5000+ FERLERE
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-1-20 Validation of analysis procedure for Betadex-Solution stability-Sample solution
Oh

{A8#:CS-5000+ FERLFA BT

HARER
BEER -4 o min):  28.69
20.00
E Y- ED_{
fiFiz
—ER
2015/07/20 14:15
120
1004
B804
50
50 16.0 5.0 20,0 25.0 27
R [ i BE HEL (EP) AL (EP)
min nC*min nGC
n.a. na. n.a. n.a. n.a.
§.142 2.2120 10.538 5326 n.a.
2.212 10.538 5826.00 0.00

W 10.4.8-194 SBECD S fhIFs fa il 2 A Sl (R iR sEk-01D
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-1-21 Validation of analysis procedure for Betadex-Solution stability-Reference
solution Oh

{A8#:CS-5000+ FERLFA BT W2z

GBiEMSR

HARER
EEEH 2 & -0H & (min):  28.99
20.00
BREFEL ED_1
fiFiz
—ER

2015/07/20 14:45

10.0 4

0.04

-10.04

-20.0+

-30.04 - - -
0.0 5.0 10.0 15.0 20.0 25.0 0.0
Rt = B HE HEE (EP) A (EP)
min nC*min nGC
2.027 08533 5333 2320 16.26
6.155 21825 8731 5221 n.a.
2.686 15.054 7541.00 16.26

W 10.4.8-188 SBECDH & ihERs B0 BB 0irE (TR AFHREEE-0H
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-1-22 Validation of analysis procedure for Betadex-Solution stability-Sample solution
6h

(A8:C3-5000+ AERlwABEN AME 12

GBiEMSR

HARER
ERER =y 2999
20.00
i ED_1
2
e

2015/07/20 19:50

10.0

0.0

-10.0+

-20.04 - : -
0.0 5.0 10.0 15.0 0.0 350 30.0
e (5] B R HEE (EP) AL (EP)
min nC*min nG
n.a. na. n.a. n.a. n.a.
6.134 1.8513 10.186 6741 n.a.
1.951 10.196 6741.00 0.00

it FE104.8-197 SBECDH kI sl e &0 (F SEnd e tE-6H)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-1-23 Validation of analysis procedure for Betadex-Solution stability-Reference
solution 6h

{A8#:CS-5000+ FERLFA BT AWT 12

HRER
BEEH ol S -6H ] (min):  29.99
20.00
EREER ED_1
ez
—Eek
2015/07/20 20:32
30.04
20.04
10.04
0.0
-10.0
-20.0+
-25'3- T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 30.0
R [ i HE HEL (EP) AL (EP)
min nC*min nG
2.048 0.7038 5.340 1607 15.69
8144 1.8158 8.797 5338 n.a.
2.519 14.137 7545.00 15.69

HEE104.8-190 SBECD kIR s flile At i (ahra s e ik-elD
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-1-24 Validation of analysis procedure for

2-Reference solution

SLEICE-E000+ L0 Eml

Watson

Betadex-Robustness-Condition

MR IEAT AT (min)e 29,99
; 20.00
bidi2 oA o by ED_1
fifl2
-t 374
2015/07/18 23:15
|
25.0 4
"
20.0 [
!
15.01 -4l 4 2 - 8300 |
10.0 ﬂl: \l
[ |
| |
504 \
(1 - R - geod ||
f
ool M [ - i
| n T
| e
5.0 |I /
|
| /
-10.0
ot
-16.0- - - - - : .
0.0 5.0 10.0 18.0 20.0 250 30.0
MAER
o |ehs R % B B ] i i B I B (EP) TEE (EP)
min nC min nC
2,284 D.4811 2.638 Mar 13.54
6.390 1.4710 6.768 8631 n.a.
1.962 9.407 6818.00 13.54

B 410 .4 8-200  SBECDHR & {hsfos s ol

Dafauaise

-
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-1-25 Validation of analysis procedure for Betadex-Robustness-Condition 2-Sample
solution

GBiEMSR

HARER
ERER TR 2999
20.00
i ED_1
2
e

2015/07/18 23:48

15.04

10.04

5.0

od

504
-10.0+
-15.0d - - -
0.0 5.0 10.0 15.0 20.0 25.0 30.0
BaER
- E X R [ i HE HEL (EP) AL (EP)
min nC*min nG
n.a. na. n.a. n.a. n.a.
6.379 1.4485 6.896 5850 n.a.
1.447 6.896 5850.00 0.00

ifHE10.4.8-201  SBECD {5 itk Bsids 0 s i da bl (O i AP IE0 9ml/min-FE R, )
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Watson
Annex 3-1-26 Validation of analysis procedure for

Betadex-Robustness-Condition
3-Reference solution

SLBICEE000+ Rl ImI

WE 2
Hilda IEAT AT (min)e 29,99
; 20.00
ES i ED_1
fifl2
-t 74
2015/07/19 00:26
|
25.0] ﬁ/‘
|F \
2004 || ~
\
15.0] 1 42 - 5963 Y
10.0+ ' ﬂf l\
|
sod | ' |
\ \ I
e k/"""_ | o ™
H s
5.0 | //
\ 2
-10.0 | /
Aot
15.0
-20 0'I T T T T T 1
0.0 5.0 10.0 18.0 20.0 250 30.0
MAER
o |ehs R i B B ] i i B I HEHLEL (EP) TEE (EP)
min nC min nC
n.a. na. n.a na. na.
5.863 1.2881 6.674 6226 n.a.
1.208 6.674 6226.00 0.00

PP 10.4.8-203  SBECD i B4 R a0 I Ak sim B (it A PR30 20 Vel imin- £ 5

Dafauaise

Chromelson (cf Dlonex
R 7.2.1 5637
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

solution

SLBICEE000+ Rl ImI

Annex 3-1-27 Validation of analysis procedure for Betadex-Robustness-Condition 3-Sample

R 29.99
20.00
iz o) ED_1
fiit2
ZEER
2015/07/19 00:56
|
25.0 (V"“\\_\
| \
20.0] |
[ \
15.0.) (3- 4 2-5083 \\
\
10.04 I | \
5.0 | V- TR A - fjaea |||
| |
0.0+ i . | I s 0 S1e i =
| i
504 | o
H //
0.0 \ ,r/
1
Lo
-15.0
-20 0'I T T T T T 1
0.0 5.0 10.0 15.0 20.0 250 30.0
WAER
B iR ER i Y B e W I BE 4L (EP) S IE (EP)
min nC min ol
1,888 0.4898 3.452 a7 15.54
5963 1.3746 £.997 6291 n.a.
1.864 10.448 7418.00 15,54

it 10.4.8-202

Dafauaise

2 SBECDH"ffiHh f a3l

LI

Page 105 of 446

iR A - R L ml/min- 3] HE )

Chromelson (cf Dlonex
R 7.2.1 5637

Watson



Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-1-28 Validation of analysis procedure for

4-Reference solution

SLEICE-E000+ FRAl48T

Watson

Betadex-Robustness-Condition

WE 2
MR 29,99
20.00
bidi2 oA ED_1
fifl2
-t 74
2015/07/19 01:27
|
25.0 f
JV\
|
20.0 ( \
15.0] |Jv'r-.='_.'-r2~ﬁ‘ss 'kl
10.0] \
| |
| HI
i 1= R - g 102
\l |||
L [
0.04 | R || e
| C
500 |I P
| s
| 7
-10.0] I\/
-]50 T T T T T T 1
0.0 5.0 10.0 18.0 20.0 250 30.0
i B B ] W I B (EP) S IE (EP)
min nC min ol
2.102 D.4802 3.142 1212 14.50
6.185 14814 7.038 £855 n.a.
1.872 10.182 7167.00 14.50

Dafauaise

Fi10.4.8-204 SBEC DAl EF IR M SE A2 00iE B i M- FRiEa8 T -4 D
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Watson

Annex 3-1-29 Validation of analysis procedure for Betadex-Robustness-Condition 4-Sample

solution

SLEICE-E000+ FRAl48T

Hil i 29,99
20.00
Fm ED_1
fhtb2
ZEER
2015/07/19 02:12
]
e
(- 35 2- 6156
\
\ i
\ -
e
10.0 15.0 20.0 8.0 30.0
fif: Bt (8] LT I BE 4L (EP) SHEE (EP)
min nC min ol
na. na. n.a na. n.a.
6,165 1.3284 6.458 5864 n.a.
1.329 6.459 5064.00 0.00

i Fel10.4.8-205 SBECD P {F b ER WLRE (il 72 Jr it B ok FPE-Heimds C-HE 0 )

Drefauiiise
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-1-30 Validation of analysis procedure
5-Reference solution

SLBICE-E000+ FRARBET

Watson

for Betadex-Robustness-Condition

Hilda IEAT AT (min)e 29,99
# 20.00
*m EiE ED_1
fiit2
-t 74
2015/07/19 02:44
|
|
1004
%)
1
|
a0l
j \
q I —
2{): | ‘-;'-/&':&2-3.-34H _\
| [} f( A
0-5“ L \. =
-20:!
]
-40:I T T T T 1
0.0 5.0 10.0 15.0 20.0 25.0 30.0
WAER
B iR ER i Y B e W I BE 4L (EP) S IE (EP)
min nC min ol
na n.a. n.a na. n.a.
6,134 1.4070 7151 6274 n.a,
1.407 7151 6274.00 0.00

i 10.4.8-207  SBECD T 75 il B RT (10 s2  d E Bl COr i imf k-

Drefauiiise
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-1-31 Validation of analysis procedure for Betadex-Robustness-Condition 5-Sample
solution

SLBICE-E000+ FRARBET

Watson

Wiz
R 29,99
20.00
*m ED_1
ftb2
ZEER
2015/07/19 03:27
|
250 el
IPV//
20.0] |
| \
1
15.0 ﬂ/-:_-—_r-.rz-s.m ‘\
10.0] | \
| " ‘
504 kn 2 ‘g:sl_w.m_h“,-jmr |'|
0.0] ‘r R I|| LG s
- | /
-5.04 |I
|
-10.0 '|| g
l\/
-15.0
-20 0'I T T T T T 1
0.0 5.0 10.0 15.0 20.0 5.0 il
WAER
B iR ER i Y B e LT I BE 4L (EP) S IE (EP)
min nC min ol
2.027 D.4873 3.487 1368 15.43
6,134 1.3641 6.786 G084 n.a,
1.851 10.283 7453.00 15.43

P 10.4.8-206 SBECDH i F 88 i1

Dafauaise

'fJ].I,-‘ 1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-1-32 Validation of analysis procedure for

6-Reference solution

LENCE-E0004+  FERLEFIAZS Smmol

Hil i {7 AT (min): 2899
; 20.00
#m i ED_1
fhtb2
ZEER
2015/07/19 04:47
]
25.0 TN
f.‘V b
200 | \
.{-ia‘:%z-sm \
15.0 m ll'n,
10.04 '| \
I |II
5.0 \
.\ | |
oot | PRSP
5.0 '||\ //
0.0 I\/
-15.0
-20.0
0.0 5.0 10.0 15.0 20.0 250 30.0
BaER
B iR ER fif: Bt (8] LT I BE 4L (EP) SHEE (EP)
min nC min ol
na. na. n.a na. n.a.
5.134 14265 7.354 6234 na.
1427 7.354 6234.00 0.00

H510.4.8-209  SBECD i b Bh BRI 0 52 e im i Okt HI MR- B e I S A

Dafauaise
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Watson
Annex 3-1-33 Validation of analysis procedure for Betadex-Robustness-Condition 6-Sample
solution

LENCE-E0004+  FERLEFIAZS Smmol

WE2 2
R 13.18
20.00
#m Ch: ED_1
fhtb2
ZEER
2015/07/19 05:53
]
25.0 [t N
N -
/ e,
20.0] | \
| \
15.0] |2);|.*H'z_"2 - 6144 \\
Irl \
/| .ﬁ
10.0] | \
| |
) Iv'
5.0] I |
- IRATE - 2112 |
v \
00| Nl N H
\
-5.04 llll
20 40 6.0 80 10.0 12.0 13.2
TRE FE [ WA (EF) | FBE EF)
min nC min ol
2112 0.4998 2472 880 1341
B.144 14432 7.102 5972 na.
1,943 9.575 6852.00 13.41

T PE10.4.8-208  SBECD 4% fis S04 #0052 Ty v 4 UE T8

i PR e A A 24 Smmol/LEL A - A 3

Dafauaise

Chromelson (cf Dlonex
R 7.2.1 5637
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-1-34 Validation of analysis procedure for

7-Reference solution

SLBICE-E000+ FFALEFIAZE Smmol

Watson

Betadex-Robustness-Condition

WE 2
Hilda IEAT AT (min)e 29,99
; 20.00
bidi2 oA o by ED_1
fifl2
-t 74
2015/07/19 08:26
|
250 /
|‘ﬂ
20,0 .‘||-f-';5_r2-a 134
15.0+ q'IJ \
[ 1
10.04 ',‘ \
5.0 | lll
1 '|
0.0 \ ..-r-"‘J | v
S\ | o
: | vy
-5.04 || i
| /
-10.0 |I /
\ i
\
-15.0 l\/
-20 0'I T T T T T 1
0.0 5.0 10.0 18.0 20.0 250 30.0
BT ER
o |ehs R i B ] W I B (EP) S IE (EP)
min nC min ol
n.a. n.a, n.a na. na.
6,134 1.9848 9.260 757 n.a,
1.865 9.260 5757.00 0.00

W0, 4 8 -BECDP AR A ISR IS i - B R A 25,

Dafauaise
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-1-35 Validation of analysis procedure for Betadex-Robustness-Condition 7-Sample
solution

SLBICE-E000+ FFALEFIAZE Smmol

Watson

WEziz
Mmm 29,99
20.00
ES ED_1
fhtb2
ZEER
2015/07/19 10:00
]
25.0 T
r'f‘bF
20.0] [
13- 57 2- 8 144 |
15.04 fl l‘lﬁl
! ".
10.04 \
|
504 l 1.1 _t«rth“,.zicaa \
|
oofl L JA || o
T B e
| /
5.0 \
[ ;
0.0 \ /
|
-15.0 l\_/,-‘
-20.0
0.0 5.0 10.0 15.0 20.0 250 30.0
fif: Bt (8] LT I BE 4L (EP) SHEE (EP)
min nCmin ol
2.048 04830 3683 2063 2037
B.144 06158 4.800 12154 na.
1.100 8.483 14217.00 2037
U110, 4 8 —SBECDh TR AREREIRE (I i e B COridm BB FEE LB HEA 25, Smm oo

Dafauaise
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-2-1 Validation of analysis procedure for
substitution-Specificity-Blank
Data File: C:\32Karat\BZZY\Average degree of

fumble\specificity experiment\150620 blank experiment.dat

Average

degree

Watson

of

substitution\Conditions

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/20/2015 3:18:07 PM
Printed: 7/2/2015 1:32:21 PM
0.010 — 0.010
|| | migration Time I
0.005 f ;0.005
] .
0.000 ‘ 0.000
o 1 S N R D B R N
N ]
© | L
-0.005 4+— —— e A A - - - - - - A —1-0.005
6 7 8 9 10 11 12 13 14 15
Minutes
uv - 200nm
Results
Name Migration Time Area  Theoretical Resolution
plates (USP)
(USP)
6.233 323723
Totals
323723

FH 10. 4. 9-14
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex  3-2-2  Validation of analysis procedure for
substitution-Specificity-Reference solution
Data File: C:\32Karat\BZZY\Average degree of

fumble\specificity experiment\150620 reference substance.dat

Average

degree

Watson

of

substitution\Conditions

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/20/2015 1:53:11 PM
Printed: 7/2/2015 1:33:17 PM
0.010 T ‘7 I 0.010
Migration Time
0.005 - . % g % 3 - 0.005
g5 8 & A 2
0.000 | | A = LT “‘J \‘\ ‘q‘ “‘ \ N a - 0.000
I H‘Fﬁgﬁj / \Jj* \Jf ] ﬁ‘,,,,, ~ |
-0.005 | SN N N e - - - - - - e 1 -0.005
6 7 9 10 11 12 13 14 15
Minutes
uv - 200nm
Results
Name Relative MT Corrected  Theoretical Resolution
Area plates (USP)
Percent (USP)
1 0.694 0.025 226233 0.00
2 0.736 0.351 46968 4.35
3 0.796 2.182 55197 4.42
4 0.857 7.100 43712 411
5 0.904 16.012 21474 2.27
6 0.951 24.275 12565 1.60
7 1.000 27.010 8462 1.26
8 1.056 17.220 9167 1.29
9 1.119 5.122 10547 1.42
10 1.164 0.701 16832 1.13
Totals
100.000
BEE 10. 4. 9-15 SBECD V-1 AR BE B 5 5 ek B (5 Ja 0] i
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-3 Validation of analysis procedure for Average degree of substitution-System
suitability-Reference solutionl

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\system
suitability test and the test instrument accuracy\150620 reference substance001.dat

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/20/2015 5:57:32 PM
Printed: 7/2/2015 2:19:01 PM
Name
0.0050  0.0050
0.0025 - m T -0.0025
) 7 < “\‘ “\‘ ““(\ ® 7 2
0.0000 - [ R | L 0.0000
He s s I |
A [ \ \
1 \FL“PLTW ANRTRTIRYAVAR i
-0.0025 -| Lmﬁ L‘[ if" \%7* --0.0025
L0L000 |- 10,0050

6 8 10 12 14
Minutes

UV - 200nm Results

20

Name Relative MT Corrected Area Percent Resolution (USP)
1 0.66 0.043 0.00
2 0.73 0.417 10.15
3 0.79 2.291 5.56
4 0.85 7.076 4.17
5 0.90 15.635 2.26
6 0.95 24.291 1.60
7 1.00 26.851 1.26
8 1.06 17.371 1.32
9 1.13 5.376 1.50
10 1.17 0.649 111

Totals

100.000

B 10. 4. 9-16 SBECD A~ #4) BUAR B Ay s i vRIGE B (R @EBitE-1)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-4 Validation of analysis procedure for Average degree of substitution-System
suitability-Reference solution4

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\system
suitability test and the test instrument accuracy\150620 reference substance004.dat

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/20/2015 8:04:55 PM
Printed: 7/2/2015 2:30:09 PM
Name
0.0050 — ;0.0050
| © L
0.0025 1 © | ~ | 0.0025
| o o
I H H‘\\ N <

r0.0000

000007 o o @ vy e
= L |

-0.0025 r-0.0025

o000+ 7—— 77— 77— 71— 77—+ -0.0050
6 8 10 12 14 16 18 20
Minutes

UV - 200nm Results

Name Relative MT Corrected Area Percent Resolution (USP)
1 0.66 0.042 0.00
2 0.73 0.411 10.10
3 0.79 2.317 4.93
4 0.85 7.012 4.11
5 0.90 15.642 2.30
6 0.95 24.297 1.63
7 1.00 26.853 1.27
8 1.06 17.365 1.34
9 1.12 5.431 1.42
10 1.17 0.631 1.24
Totals
100.000

BB 10. 4. 9-19 SBECD A~ 24 AR BE Ayl s VR IGE B (R @& BitE-4)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-5 \Validation of analysis procedure for Average degree of
substitution-Concentration range- Concentration 1

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\The
sample concentration range test\150621 test samples 8mg.dat

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/21/2015 10:38:18 AM
Printed: 7/2/2015 5:02:40 PM
Name
0.0050 f ;0.0050
0.0025 f © ;0.0025
i n . N~ L
, | < \‘\‘ “\\ \(“\‘\ ® | 2
0.0000 ro ‘\ ‘\ n -0.0000
L o | H‘\\\;‘\m :
’ i o I J‘ \“ ‘ “\ ‘ \\ ‘ \\ “ \\ S [
1 AL/ \ \ \|/ b
-0.0025 - \\\NTLN«“TJNNTi”{lw%MW J%,AA%//Akff - - -0.0025
-0.0050 4 .Y 1 -0.0050
6 8 10 12 14 16 18 20

Minutes

UV - 200nm Results

Name Relative MT Corrected Area Percent Resolution (USP)
1 0.66 0.014 0.00
2 0.73 0.396 0.00
3 0.79 2.290 5.40
4 0.85 7.245 4.15
5 0.90 15.616 2.27
6 0.95 24.406 1.60
7 1.00 27.077 1.26
8 1.06 17.149 1.30
9 1.13 5.179 1.45
10 1.17 0.628 1.23

Totals

100.000

B 10. 4. 9-22 SBECD H P57 BUAR B B 5 v B IE R CRE ik 31 [ -8 mg )
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-6 Validation of analysis procedure for Average degree of
substitution-Concentration range- Concentration 3

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\The
sample concentration range test\150621 test samples 12mg.dat

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/21/2015 12:06:42 PM
Printed: 7/2/2015 5:04:24 PM
Name
0.0050 f ;0.0050
0.0025 f © ;0.0025
1 Lo N~ L
! < ‘\‘ \‘\ (\‘( o) <D(
ooooof | “ R ‘\ R‘ fooooo
i ‘\{J‘\ ‘ | ‘ \ ‘ L
-00025— ;\\‘%W\\TAL&T L‘T i*y QTAA%AAA{ */\\F“\L‘vw*~»~_wwwA.wM.vNM«&NMMW_,MvW_QMN_MV,-~‘f -0.0025
-0.0050 4 .Y 1 -0.0050
6 8 10 12 14 16 18 20

Minutes

UV - 200nm Results

Name Relative MT Corrected Area Percent Resolution (USP)
1 0.65 0.013 0.00
2 0.73 0.398 0.00
3 0.79 2.359 3.90
4 0.85 7.192 4.02
5 0.90 15.620 2.25
6 0.95 24.285 1.59
7 1.00 27.018 1.24
8 1.06 17.204 1.30
9 1.13 5.282 1.47
10 1.18 0.628 1.22

Totals

100.000

M 10. 4. 9-24 SBECD HH -~ 34 BRAREE FR0 5 T B e B (R S ik B Y - 12mg)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Watson

Annex 3-2-7 Validation of analysis procedure for Average degree of substitution-Robustness-

Normal condition

Data File:

C:\32Karat\BZZY\Average

fumble\Durability test\150621 test samples

degree of

substitution\Conditions

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/21/2015 12:54:17 PM
Printed: 7/2/2015 5:09:00 PM
‘ N
Name
0.0050; ;0.0050
0.0025; © ;0.0025
] 0 I
N 2
4 < “ ‘ \“ ‘ \ L
0.0000i I ‘ \‘ ‘ \ N TO.OOOO

|
|

\

Pl
MEEN|(]

\
‘ “\

“\\ o L
=" i

\ | \ ot |
)%””}%i}gT34M~»~»~v«~w»~*“4“.‘»,«-quMA,..NMAﬂw_NMAMN*«Mﬁf'00025

~0.0050 Tt

-0.0050

6 8

UV - 200nm Results

10

12
Minutes

18

20

Name Relative MT Corrected Area Percent Resolution (USP)
1 0.65 0.038 0.00
2 0.72 0.367 6.30
3 0.79 2.321 4.62
4 0.85 7.008 4.11
5 0.90 15.762 2.29
6 0.95 24.270 1.60
7 1.00 26.921 1.25
8 1.06 17.284 131
9 1.13 5.369 1.44
10 1.18 0.660 0.00

Totals

100.000

M 10. 4. 9-25

SBECD Hh-~F- 3 BUACE i 58 7 iR ge e B iR - R 2 A1)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-8 Validation of analysis procedure for Average degree of substitution-Robustness-
Column temperature 23°C

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions
fumble\Durability test\150621 test samples T 23.dat
Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/21/2015 3:43:35 PM
Printed: 7/2/2015 5:16:12 PM
Name
0.0050 f ;0.0050
0.0025 f ;0.0025
] e I
E \‘" I <D(
] I \\ A |
oooooi ‘ < ‘\ \ \ R jo.oooo
e ™ f‘l‘ \“‘\ ‘ \ ‘ \ \“ \\ o
| R ;M\\\\”\\ S i
-0.0025 L\\*MTLV”V¢»TW\L\%1»TUT&% 5#zw5#/1\Hc»ivaww~vaﬂﬁ~»WR --0.0025
] N
-0.0050 4 .Y 1 -0.0050
6 8 10 12 14 16 18 20
Minutes

UV - 200nm Results

Name Relative MT Corrected Area Percent Resolution (USP)
1 0.67 0.046 0.00
2 0.73 0.439 0.00
3 0.79 2431 5.31
4 0.85 6.886 4.19
5 0.90 15.321 2.27
6 0.95 24.320 161
7 1.00 27.094 1.28
8 1.06 17.373 1.34
9 1.13 5.443 1.40
10 1.18 0.647 1.24

Totals

100.000

BB 10. 4. 9-28 SBECD AP #4) BAR B il 52 vk B e & i B PE AR 23°C)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-9 Validation of analysis procedure for Average degree of substitution-Robustness-
Column temperature 27°C

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions
fumble\Durability test\150621 test samples T 27.dat
Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/21/2015 5:14:25 PM
Printed: 7/2/2015 5:16:48 PM
Name
0.0050 f ;0.0050
0.0025 f ;0.0025
© 2
i 0 f ~ L <
0.0000 - “\\ “\‘ “r\\ ° -0.0000
| \H‘ ‘ \ ‘ \ N L
e @ PV e i
-0.0025 \\\WTL\\M‘TJ““f\L-TK\ J \ i Y \ 9 L -0.0025
| f%gy»ﬁk\g\
0,000 | 0,0050
6 8 10 12 14 16 18 20

Minutes

UV - 200nm Results

Name Relative MT Corrected Area Percent Resolution (USP)
1 0.66 0.039 0.00
2 0.73 0.493 6.86
3 0.79 2.272 4.01
4 0.86 7.357 3.90
5 0.90 16.114 2.20
6 0.95 24.431 161
7 1.00 26.793 1.24
8 1.06 16.896 1.32
9 1.12 5.018 141
10 1.17 0.586 1.24

Totals

100.000

BB 10. 4. 9-29 SBECD AP #4) BAR B il 52 vk a6 e I it P PE AR 27°C)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-10 Validation of analysis procedure for Average degree of substitution-Robustness-
pH of buffer solution 7.7

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions
fumble\Durability test\150621 test samples PH7.7.dat
Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/21/2015 1:43:20 PM
Printed: 7/2/2015 5:15:29 PM
Name
0.0050; ;0.0050
0.0025; © ;0.0025
] o ~ I
C N\ 2
1 < \‘\ ‘\“ [\ ® r <
0.0000 ‘ ’ H ‘\ s ~0.0000
1 - o ® ‘H‘\\ “ ‘\\ “ \\ \\\ “\‘ \\\ mo
| A [ | \ \ A |
-0.0025 | L\\\TL\NWVi“(Jxﬁ{{N{\ | \‘ j#x,lki§xkzgk““MMWA' I-0.0025
-0.0050 4 .Y 1 -0.0050
6 8 10 12 14 16 18 20

UV - 200nm Results

Minutes

Name Relative MT Corrected Area Percent Resolution (USP)
1 0.65 0.038 0.00
2 0.73 0.380 0.00
3 0.79 2.251 4,22
4 0.85 6.895 4.10
5 0.90 15.764 2.22
6 0.95 24.345 1.58
7 1.00 27.010 1.25
8 1.06 17.372 1.29
9 1.13 5.343 141
10 1.17 0.600 1.17
Totals
100.000

M 10. 4. 9-27

SBECD Fh-F- X BUACRE i i€ T =90 e (i A4 —pHT7. 7D
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-11 Validation of analysis procedure for Average degree of substitution-Robustness-
pH of buffer solution 7.3

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions
fumble\Durability test\150621 test samples PH7.3.dat
Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/21/2015 2:31:21 PM
Printed: 7/2/2015 5:14:36 PM
Name
0.0050 i ;0.0050
0.0025 i ;0.0025
] © L
[Te) ) N~
LR 2
1 < ‘\ \ ‘\\ ) L
0.0000 + ‘ U\ ‘ ‘ ‘ \\ " r0.0000
1Al | [ | ‘\‘ L
' W N e
i r‘\\ ‘ | ‘ | \ \ o L
, N I \ \ ‘ VoA L
-0.0025 - ”L\jwﬂa+wﬂ%, %L':$””)#’Eﬁ*”i-m«w-«w«*w‘~w~wANNVNﬂHW,WWA“¢W‘thﬁwww~%ﬂf'00025
-0.0050 4 .Y 1 -0.0050

6

UV - 200nm Results

12
Minutes

18

20

Name Relative MT Corrected Area Percent Resolution (USP)
1 0.67 0.022 0.00
2 0.73 0.478 5.30
3 0.79 2.316 4.00
4 0.85 7.097 4.05
5 0.90 15.632 2.26
6 0.95 24.288 1.60
7 1.00 26.816 1.25
8 1.06 17.300 1.28
9 1.13 5.437 1.42
10 1.17 0.615 0.00

Totals

100.000
BB 10. 4. 9-26 SBECD Ff-F- X BUACRE i i€ J5 =90 e (i I A4—-pHT7. 3D
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-12 \Validation of analysis procedure for Average degree of
substitution-Repeatability- Solution 2

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\method
repeatability test\150622 test samples002.dat

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/22/2015 9:41:20 AM
Printed: 7/2/2015 3:16:44 PM
Name
0.0050 f ;0.0050
i © L
0.0025 - e -0.0025
i \ ‘\\ A\ L
< \‘\ ‘ \\ N 2
] HUIEAN f
0.0000 o ‘J\ \ \ \ ‘ \\ o -0.0000
7\ / \‘L(v N\ \ ‘ N
10,0025 - UT ju jf - -0.0025
-0.0050 4 .Y 1 -0.0050
6 8 10 12 14 16 18 20

Minutes

UV - 200nm Results

Name Relative MT Corrected Area Percent Resolution (USP)
1 0.66 0.042 0.00
2 0.72 0.398 8.55
3 0.79 2.230 6.51
4 0.85 7.270 4.20
5 0.90 15.802 2.22
6 0.95 24.412 1.58
7 1.00 27.030 1.26
8 1.06 17.070 1.30
9 1.13 5.079 1.42
10 1.17 0.668 1.02
Totals
100.000

BB 10. 4. 9-31 SBECD A~ #4) AR B Ayl s vR IS e (5 vk BB E-2)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-13 \Validation of analysis procedure for Average degree of
substitution-Repeatability- Solution 5

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\method
repeatability test\150622 test samples005.dat

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/22/2015 12:46:11 PM
Printed: 7/2/2015 3:22:47 PM
T —
Name
0.0050; ;0.0050
| o |
0.0025 - n N~ 0.0025
4 \ ‘ﬁ\ r L
0.0000 ] ‘ \ A - 0.0000

7 / ‘\‘ \‘ \““\\\\ 0’8 L
1 et I T RV RVANE 7
ey,

;—0.0025
-0.0050 4 .Y 1 -0.0050
6 8 10 12 14 16 18 20
Minutes
UV - 200nm Results
Name Relative MT Corrected Area Percent Resolution (USP)
1 0.68 0.040 0.00
2 0.73 0.415 7.47
3 0.80 2.370 5.04
4 0.86 7.218 4.04
5 0.90 15.870 2.20
6 0.95 24.396 1.59
7 1.00 27.043 1.25
8 1.06 16.954 1.28
9 1.12 5.023 1.40
10 1.17 0.670 0.00
Totals

100.000

M 10. 4. 9-34 SBECD A~ #4) AR B Ayl s vk IS e (5 vk EE ME-5)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-14 Validation of analysis procedure for Average degree of substitution-Solution
suitability- Sample solution Oh

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\solution

stability test\150625 test samples Oh 001.dat
Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/25/2015 11:45:30 AM
Printed: 7/2/2015 4:03:07 PM
Name
4 © ~ L
0.0050 - Lo n r0.0050
| '\ \( \ﬂ\ «© |
vd\gcxﬂ
] A L e I
0.0025 1 L I e o o o S =t | 0.0025
HEECE IR AAY |
) AT, — >
L o
0.0000 - 0.0000
-0.0025 ] ;—0.0025
-0.0050 4 .Y 1 -0.0050
6 8 10 12 14 16 18 20

Minutes

UV - 200nm Results

Name Relative MT Corrected Area Percent Resolution (USP)
1 0.62 0.026 0.00
2 0.71 0.372 14.04
3 0.77 2.096 5.26
4 0.83 6.776 4.14
5 0.89 15.199 2.27
6 0.94 24.268 1.63
7 1.00 27.049 1.27
8 1.07 17.590 131
9 1.15 5.721 1.49
10 1.20 0.903 1.21

Totals

100.000

M 10. 4. 9-35 SBECD -~ #4) BUA B AN s 5 R B6E B (A e P -0h)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-15 Validation of analysis procedure for Average degree of substitution-Solution
suitability- Sample solution 8h

UV - 200nm Results

Minutes

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\solution
stability test\150625 test samples 8h 005.dat
Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/25/2015 9:11:35 PM
Printed: 7/2/2015 4:09:52 PM
Name
0.0050; ;0.0050
| © i
0.0025 - o N 0.0025
] 0 “‘\ (\\ o |
) < — 2
1 | A | \ \ A o [ )
0.0000 | 4 ~ @ ‘( ‘\ ‘\ ‘\\ ‘\ “‘ & +0.0000
[ AN N N,
-0.0025; ;—0.0025
-0.0050 4 T A S 1 -0.0050
6 8 10 12 14 16 18 20

Name Relative MT Corrected Area Percent Resolution (USP)
1 0.63 0.026 0.00
2 0.70 0.379 8.55
3 0.77 2.176 4.89
4 0.84 6.620 4.20
5 0.89 15.215 2.27
6 0.94 24.148 1.65
7 1.00 27.112 1.28
8 1.07 17.674 1.33
9 1.15 5.720 1.49
10 1.20 0.930 1.20
Totals
100.000
B 10. 4. 9-39 SBECD mh~P- 3 BUACE A 5E 7 iR ge e K (PR € 1E-8h)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-16 Validation of analysis procedure for Average degree of substitution-Solution
suitability- Sample solution 24h

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\solution

stability test\150625 test samples 24h 008.dat
Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/26/2015 1:13:31 PM
Printed: 7/2/2015 4:17:36 PM
Name
0.0050—: :—0.0050
0.0025—: © :—0.0025
) 7 < “\\‘ ““‘A\\\ “(ﬂ\\ © 7 2
0.0000 - ‘ . N @ «"\ ‘\ \ ‘\ \\ ‘ \\ “A\ - -0.0000
e AN
-0.0025{ }-0.0025
-0.0050 4 .Y 1 -0.0050
6 8 10 12 14 16 18 20
Minutes
UV - 200nm Results
Name Relative MT Corrected Area Percent Resolution (USP)
1 0.64 0.029 0.00
2 0.72 0.362 0.00
3 0.78 2.203 571
4 0.84 6.552 4.29
5 0.89 15.070 2.28
6 0.94 24.137 1.64
7 1.00 27.148 1.26
8 1.07 17.837 1.33
9 1.14 5.745 1.46
10 1.21 0.917 1.44
Totals
100.000
BB 10. 4. 9-42 SBECD H-F- 343 HUAX 2 ()l 5 T7 vk 5k B G AR e M —-24h)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-17 Validation of analysis procedure for Average degree of substitution-
Identification of peak substitution - Sample solution 1

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\peak test
to identify the degree of substitution\SBECD-1----20150724

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 7/24/2015 11:28:58 AM
Printed: 7/24/2015 5:29:11 PM
T
Name
0.0050; ;0.0050
| o I
1 c‘w i
0.0025 - H 0.0025
! 7 ““ | o~ I 2
0.0000 - \ ‘ H | -0.0000
| /| /| ® ’
-0.0025 -0.0025
-0.0050 4 -—— - - ————r———————————————————— - 0.0050
6 7 8 9 10 11 12
Minutes
UV - 200nm Results
Name Migration Time Area Resolution (USP)
1 6.971 17930 0.00
2 7.667 6626 8.26
3 9.750 1381 30.47

Totals
25937

A 10. 4. 9-46 SBECD A~ #5) BAR B il 52 T v B6IE 1K (Ea i I B B it Fie Ak
5—SBECD-1)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-18 Validation of analysis procedure for Average degree of substitution-
Identification of peak substitution - Sample solution 2

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\peak test
to identify the degree of substitution\Betacyclodextrin----20150724

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 7/24/2015 1:34:55 PM
Printed: 7/24/2015 5:31:34 PM
J—
Name
0.0050; = ;0.0050
c‘\
] I ,
0.0025 - ‘\‘ 0.0025
4 ‘\ .
: 7 | / 7 2
0.0000i | “w“ “ r0.0000
A ’
1 “T’L”M i
-0.0025 -0.0025
-0.0050 4 -—— - - ————r———————————————————— - 0.0050
6 7 8 9 10 11 12
Minutes
UV - 200nm Results
Name Migration Time Area Resolution (USP)
1 6.971 21542 0.00

Totals
21542

W& 10. 4. 9-48 SBECD Hr~F- 4 BAR 1R 5 T v Ber il e (e i s A R A 4 Ik
¥%-Betacyclodextrin)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-19 Validation of analysis procedure for Average degree of substitution-
Identification of peak substitution - Sample solution 3

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\peak test
to identify the degree of substitution\4-Hydroxybutanesulfonate sodiun salt ----20150724

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 7/24/2015 12:53:39 PM
Printed: 7/24/2015 5:32:47 PM
Nam
0.0050; ;0.0050
0.0025; ‘ ;0.0025
E 1 i 2
0.0000 - “ - L 0.0000
| | [
-0.0025 -0.0025
-0.0050 4 -—— - - ————r———————————————————— - 0.0050
6 7 8 9 10 11 12
Minutes
UV - 200nm Results
Name Migration Time Area Resolution (USP)
1 9.738 3389 0.00

Totals

3389

A 10. 4. 9-47 SBECD A~ #5) BAR B i 52 T v B6IE 1K (Ea i I B B it Fia Ak

I -4-Hydroxybutanesulfonate sodiun salt)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-20 Validation of analysis procedure for Average degree of substitution-
Identification of peak substitution - Sample solution 4

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\peak test
to identify the degree of substitution\SBECD-1+4-Hydroxybutanesulfonate sodiun salt

+Betacyclodextrin----20150724
Method:

C:\32Karat\Projects\Default\Method\UV OQ1.met

Acquired: 7/24/2015 12:11:17 PM
Printed: 7/24/2015 5:35:05 PM
I ‘w T ‘
Name| “ “
0.0050 | J - 0.0050
i ‘ ‘ “‘ L
7 ‘ | | ,
0.0025 -0.0025
|
z 7 | | | ~ | -2
0.0000 1 I ] | | | 0.0000
1 \ \ lﬂ_ J“ \
————— wa
] Ty —f ,
-0.0025 L -0.0025
| — ™ I
20,0050 — — |- -0.0050
6 7 8 9 10 11 12

UV - 200nm Results

Minutes

Name Migration Time Area Resolution (USP)
1 7.013 45240 0.00
2 7.700 7192 7.55
3 9.917 66782 21.39
Totals
119214

B 10. 4. 9-49

SBECD -4 B EE R 5 7 iR S0 E ] (e s e A2 iRt

1-SBECD-1+4-Hydroxybutanesulfonate sodiun salt +Betacyclodextrin)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-21 Validation of analysis procedure for Average degree of substitution-
Identification of peak substitution - Sample solution5

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\peak test
to identify the degree of substitution\SBECD----20150724

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 7/24/2015 2:20:52 PM
Printed: 7/24/2015 4:31:14 PM
| Name |
oozé ;002
? 0.0l—i ;0.0l ;(
oooé A am— TN f . T- Ti\%:ifjﬁ)Jw¥‘h4HWA_‘ooo
o 2 4 & & 1 12 14 1 18
Minutes
uv - 200nm
Results
Name Migration Time Area  Theoretical Resolution
plates (USP)
(USP)
1 7.579 225 144150 0.00
2 8.233 524 304071 9.37
3 8.938 2716 33131 5.50
4 9.813 8505 36468 4.35
5 10.450 18909 23787 2.68
6 11.104 36612 9871 1.82
7 11.788 54601 5976 1.29
8 12.629 45316 5660 1.31
9 13.613 17041 7615 1.52
10 14.417 3301 14542 1.46
Totals
187750

B 10. 4. 9-50 SBECD H~F~$4) BUAR B R 5 v B8 e B (o i e A A 4 Ik
-SBECD)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-2-22 Validation of analysis procedure for Average degree of substitution-
Identification of peak substitution - Sample solution 6

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\peak test
to identify the degree of substitution\SBECD+SBECD-1----20150724

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 7/24/2015 3:03:09 PM
Printed: 7/24/2015 4:32:29 PM
0.015 , Name ;0.015
0010% ;0010
| 0.005% T ;0.005 :
] ﬂ ~ oo~ ® o o [
uooo~r~*-~‘~nA~_~\A«;*WH\J_V%_.ﬁAKTLNTi’;1~;ZL_fﬂLTKQ%A A (\\:;*\SL;)LNE,,_,¥_~AMA**ODOO
30 O S — Y 0|
0 2 4 6 8 10 12 14 16 18
Minutes
uv - 200nm
Results
Name Migration Time Area  Theoretical Resolution
plates (USP)
(USP)
1 7.008 19117 108643 0.00
2 7.704 6517 164650 8.64
3 8.254 1217 227158 1.57
4 8.954 2659 32946 5.25
5 0.838 9965 38455 4.44
6 10.471 20408 22200 2.63
7 11.125 38532 9610 1.78
8 11.817 56026 6107 1.31
9 12.663 46536 5541 1.32
10 13.654 18792 6653 1.47
11 14.433 4461 0 0.00
Totals
224230

B 10. 4. 9-51 SBECD H~F~$4) BUAR B R 5 v B8 e B (o i e AR A 4 Ik
1-SBECD+SBECD-1)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-1 Validation of analysis procedure for 1,4- butane sultone-Specificity-Blank

Data File D:\DATA\SIimiiT-16%2031411318\2014313119 2014-311-1§ 1T7-43-44\OnlineEditedbd.D
KR=3

Temperature: 300.0 °C

FID1 A, Frant Signal [DADATA@M I T-18 201411 1820141118 2014-11-15 17-£3-22\0nlingEditeds<4.0)

3
&
1
6.235

Time

P10, 4. 10-31 SBECDH1, 4-T Behs BRI E iR (FE)

1]
[0
e}

m
i
o
(21
%
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Data File D:\DATA\simii7-16\201433319\203413319 20314-1i-18 17-43-44\OnlineEdited54.D
Sample Name: KB-1
FiPE10. 4. 10-31  SBECDWL, 4- T hefl WEERII & iRkl (= H)
GC-03 11/20/2014 10:0B:44 AM SYSTE Page 2 pf 2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-2 Validation of analysis procedure for 1,4- butane sultone-Specificity-Sample
solution A

©
1
G.235
1154

B.235 B.LL Q 7 -
T.754 T.84 0.83 1.28
- - R EEL
P9 TR
GC=03 3/31/2015 11:32:16 AM SYSTEM Bace 1 pf 1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-3 Validation of analysis procedure for 1,4- butane sultone-System

7-43-44\0n1in

6234

Wiltlh LaTLs

GC-03 11/20/2014 9:58:52 BM SYSTEM Fage 1 of 2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

[P 10. 4. 10-10 SBECDHT 1, 4- T Sfih /i BE I & A

14 5:58:52 AM SYSTEM
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-4 Validation of analysis procedure for 1,4- butane sultone-System
suitability-Solution 4

Data F D:\DATANSImITT7-16420343339\20141338 2034-31-19 iT-43-44\OnlineEdited3i.D
Sample Name: 0.5p
{
5 17-23-2210nlineEdited31.0)
28
26
24
22
i w
207 8 3
= %
~
18
16
14
————T 7 T T T T 7
a 25 5 7.5 10 12.5 15 mir|
Wi T EdmTd . 10000
i3 with ISTDs
Signal 1: FIDLI A, Front Signal
Wip10.4.10-12  SBECD (HEREREE-1)
GC-03 11/20/2014 10:03:41 AM SYSTEM Page 1 of 2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Data File D:\DATA\s
Sample Name: 0.5ppm

SBECDTP L, 4- T Hef WEBRIME AES e GHEFEREE-1)

]
u
W
m

BiEEE 10, 4. 10-12
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-5 Validation of analysis procedure for 1,4- butane sultone-LOD and LOQ-LOD

1942014131319 2014-11-15 17-43-44N\102F020

R
(=}
%}
(o)

LOons

Temperature:

.54

fftpE 10, 4. 10-15 SBECDH 1, 4T ehi P BEATI & ik s i P Rl R )

GC-03 11/20/2014 B:25:53 AM SYSTEM Fage 1 of 2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

ff & 10, 4. 10-15 SBECDHI, 4-T Sl i EERI 2 7

m
Pii
GC-03 11/20/2014 B:25:53 AM 3SYSTE
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-6 Validation of analysis procedure for 1,4- butane sultone-LOD and LOQ-LOQ3

Data File D:\DATA\simii7-I6\Z0

Sample Name: O.3ppm

-
=

0

6.235

f.754

P10, 4. 10-18 SBECDH L, 4= T Behi A BERTI E iR i GEER-3)

GC-03 11/20/2014 9:00:18 AM IYSTEM Fage 1 of 2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

T-43-44\OnlineEditedZ3.D

Ry otn |

P10, 4. 10-18 SBECDHL, 4-T Behi W EEATI E FikBirE (GEER-3)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-7 Validation of analysis procedure for 1,4- butane sultone-LOD and LOQ-LOQ6

Naby Pl D:\DAT2

DATANS

1=16%20

neddited?s.D

Sample Name: O.3ppm

-
=

0

6.234
.o

B EE 10, 4. 10-21
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

P10, 4. 10-21 SBECDH L, 4- T Befi W EEATI E ik i (GEER-6)

GC=-03 11/20/72014 B:15:07 AM SYSTE Fage Z of 2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Watson

Annex 3-3-8 Validation of analysis procedure for 1,4- butane sultone-Linearity-Solution 2

\DATA\SimiiT-3164203143119420141339 20314-11-19 17-43-44\103F0308.D

Temperature: 300.0 °C

FIDO1 A, Frant Signal (DADATAEmM 11 7182018 111520121118 2014-11-18 17-23-221103F0308.D)

6.236

{756

Time

SBECDH 1, 4= T i P BRI E A ikse i i (Eh-2)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

PiFE 0. 4. 10-23

SBECDHI, 4-T Sl i EERI 2 7
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

-
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

FffPE 10, 4. 10-28 SBECDHI, 4-T Sl i EERI 2 7

GC-03 1172072014 B:42:35 AM 3SYSTE
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-10 Validation of analysis procedure for 1,4- butane sultone-Repeatability-Sample
solution B

f.755

Wiltlh LaTLs

f{FEl10. 4. 10-33  SBECD11, 4- T hefs M EEATIIE T iERER (R MDD

GC-03 11/20/2014 10:0%:41 AM SYSTEM Fage 1 of 2

Page 153 of 446



Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Data File D:\DATA\sIimiiT7-I6%\Z034iii8\2014313119 2014-3i31-19 1T7-43-44\0OnlineEditeds7.D

P10, 4. 10-33 SBECDH 1, 4="T s p ME il e A iR ae e B CFF LB

GC=-03 11/20/2014 10:0%:41 AM SYSTEM
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-11 Validation of analysis procedure for 1,4- butane sultone-Repeatability-Sample
solution D-1

s

§ 17-23-24\0OnlineEdited55.0)

Wiltlh LaTLs

B 10, 4. 10-35 SBECDHL, 4- T k2 A EEATI E s b (E S M-FEEElD-1)

o
i
283
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e
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Fage 1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Data File D:\DATAM\sI 2034313138\2014313119 2014-3131-19 1T7-43-44\0OnlineEditedss.D

Zample Name: Sample-D1

[P L0, 4. 10-35 SBECDH I, 4- T ke BRI E i RiE E (EEM-HMHEH-1

GC=-03 11/20/2014 10:10:01 RM SYSTE Fage Z of 2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-12 Validation of analysis procedure for 1,4- butane sultone-Repeatability-Sample
solution D-5

s

§ 17-23-24\0OnlineEditeds3.0)

Wiltlh LaTLs

B 10, 4. 10-39 SBECDHL, 4- Tk i EEATI E iR se b (E S M-FEiEilD-5)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

P10, 4. 10-39 SBECDH L, 4- T hefs BRI E iR RIiEE (EEM-HMEHD-a)

GC-03 11/20/2014 1Q:36: 52 AM SYSTE Fage Z of 2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-13 Validation of analysis procedure for 1,4- butane sultone-Accuracy-LOQ
concentration 2

s

§ 17-23-24\0OnlineEdited?7.0)

6.234

f. a5

Wiltlh LaTLs

b - e B E-2)

Fage 1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Data File D:\DATA\sIimiiT-i6N\Z034iii8\2014313119 2014-3i31-1i9 1T7-43-44\OnlineEdited?7.D
Sample Name: ZQD-0.3-2

MiEE10. 4. 10-42  SBECDL, 4-Thef BByl FiERIE R GEME-EERIKRE-2)

GC-03 11/20/2014 10Q:42:26 AM ZYSTEM Fage Z of 2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-14 Validation of analysis procedure for 1,4- butane sultone-Accuracy-100% limit
concentration 1

S 17-43-220nlineEdited7E.0)

28 1
26
24—
22
20 w

g 8

w ~
18 4
16— |
14

— T — —— — —
ad 25 5 7.5 10 12.5 15 mir]

Wiltlh LaTLs

f+EE 10, 4. 10-44 SBECDH 1, 4~ ki i BRI s 7y s e B (MERE R - IR AR -
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Data File D:\DATA\sIimiiT-i6N\Z034iii8\2014313119 2014-3i31-19 1T7-43-44\OnlineEdited’5.D

Zample MName:

MEEE10. 4. 10-44  SBECDTL, 4- T hef N EBRYMI s s b B (olEnd - IR AR - 1D

GC-03 11/20/2014 10:44:39 AM ZYSTEM Fage Z of 2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-15 Validation of analysis procedure for 1,4- butane sultone-Accuracy-200% limit
concentration 3

s

§ 17-23-22\0OnlineEdited75.0)

Wiltlh LaTLs

[P 10, 4. 10-49 SBECDH L, 4 T 4 hs U BE A g i s b B (VERE -2 (G (R B E-3)

GC-03 11/20/2014 11:56:06 AM SYSTEM Fage 1 of 2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Z0314331319%20141339 20314-11-19 17-43-44\0nlineEditedT0.D

Sample Name: 2ZQD-1.0-3

6E.235 .11 i 0.786
T7.756 T7.84 s 1.13

[P L0, 4. 10-49 SBECDH 1, 4-T Gefi A BE A & ik iib e (e -2 s IR Bk E-3)

GC-03 11/20/2014 11:56:00 AM ZYSTEM Fage Z of 2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-16 Validation of analysis procedure for 1,4- butane sultone-Intermdiate
precision-Sample solution A

10, 4. 10-51 SBECDH L, 4=T hefis o BE AT GE B B (b (e R R s A

GC-03 11/21/2014 10:55:56 AM SYSTEM Fage 1 pf1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-17 Validation of analysis procedure for 1,4- butane sultone-Intermdiate

D10, 4. 10-53 SBECDH L, 4=T b i o4 BE AT GE AiEse i B (b [a) 0 58 - R )

GC-03 11/21/2014 10:56:35 AM SYSTEM Fage 1 pf1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-18 Validation of analysis procedure for 1,4- butane sultone-Intermdiate

26

24

22 4

6237

10, 4. 10-54 SBECDY L, 4- T e P EERTINE BRI E (P E & R imn-0

GC=-03 11/21/2014 10:56:46 AM SYSTEM Fage 1pf1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-19 Validation of analysis procedure for 1,4- butane sultone-Intermdiate

6.235

f.rh8

P10, 4. 10-56 SBECDY L, 4- T hEf P EERTINE B E (P E & Rl

GC=-03 11/21/2014 10:57:10 AM SYSTEM Fage 1pf1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-20 Validation of analysis procedure for 1,4- butane sultone-Solution
stability-Sample solutionA Oh

Data File D:\DATA\simiiT7-I16%Z031431Z21\201413237 2014-11-21 15-35-45\10ZF0Z01.D
na: B

26 4

24

22

20 & 2
w i~

[P 10, 4. 10-38 SBECDWTL, 4- T KEff O ESRINE AR iR I O E o B S

GC-03 11/22/2014 1:16:03 PM SYSTEM Fage 1 pf1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-21 \Validation of analysis procedure for 1,4- butane sultone-Solution
stability-Sample solutionB 2h

Fila D:\

1155

P
=1
1
6.235

o

[ E= 10, 4. 10-64 SBECDW1, 4- T KEfd EERIILE AR SR I CGEl i E ka2 i B s

GC-03 11/22/2014 1:18:52 PM SYSTEM Fage 1 pf1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-22 \Validation of analysis procedure for 1,4- butane sultone-Solution
stability-Sample solutionC 4h

Cata File

Do
e :

TAEMTIT- 112120141127 2014-11-21 15-35-251114F16801.0)

7755

P
=1
1
6,234

[P 10, 4. 10-70 SBECDHL, 4-T el W EE AN E i iE B (iR vha - BE i)

GC-03 11/22/2014 1:21:32 PM SYSTEM Fage 1 pf1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-23 \Validation of analysis procedure for 1,4- butane sultone-Solution
stability-Sample solutionD 12h

Fila D:\

26
24
22 3

w
20 P

s
18 4—r :
168
14 4
12 4
10 e T T T e T T o e e
0 2.5 5 75 10 12.8 15 mir

fiPE10.4. 10-T6  SBECDTPL, 4- T HEfE M EEATINE AEREE GEmREE L2/ B R

GC-03 11/22/2014 11:40:13 AM SYSTEM Fage 1 pf1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-24 \Validation of analysis procedure for 1,4- butane sultone-Solution
stability-Sample solutionA 16h

Data File D:\DATANSIimlIT7-1I6%Z01431171\20141327 2014-11-21 15-35-45\12TF3701.

: A-16H

fPE10. 4. 10-78  SBECDTPL, 4- T HEfE M EEATINE B EE GEmREE TR I6 I -FE R

GC-03 11/22/2014 1:08:38 PM SYSTEM Fage 1 pf1

Page 173 of 446



Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-3-25 \Validation of analysis procedure for
stability-Sample solutionD 21h

Data File D:\

)

Watson

1,4- butane sultone-Solution

7150

FID1 A, Front Signal [DADATAWIMT1T-1812014112120141121 2014-11-21 18-38-45.0OnlineEdited 126.D)

EE10. 4. 10-86

Page 174 of 446
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-26 Validation of analysis procedure for 1,4- butane sultone-Robustness-Prepare

FIG1 A, Front Signal [DADATASmA 1V s 112020141120 201401-20 18- 22-30 07V FLVE.O)

[P 10, 4. 10-88 BECDH 1, 4~ T 2 P EE il g F i e e Gt R -0 i 2o 80 5 i B 457 80— BE M IS MAD
GC=03 3/31/2015 11:43:46 AM SYSTEM Fage 1 pf 1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-27 Validation of analysis procedure for 1,4- butane sultone-Robustness-Prepare

FIG1 A, Front Signal [DADATAwmA 1V s 112020121120 201411 -20 18- 22301 0R1001.0)

[P 10, 4. 10-91 SBECDH1, 4- T Sl Wi s e (R - hE 2o b fe g B A o S FE D)
GC=03 3/31/2015 11:44:14 AM SYSTEM Fage 1 pf 1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-28 Validation of analysis procedure for 1,4- butane sultone-Robustness-Prepare
condition 2-Sample solution B

FIG1 A, Front Signal [DADATAwmA 1V e 112020141120 2014-11-20 18- 22-30 11 8F1801.0)

f.rh4

6.234

HRR Wrd

HEPE 10,4, 10-94  SBECDARL, 4- T hfis)

AR TR - B350 R 6 2 SRR D)
GC-03 373172015 11:54:02 BM SYSTEM Fage 1 pf1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-29 Validation of analysis procedure for 1,4- butane sultone-Robustness-Prepare
condition 2-Sample solution D

FIG1 A, Front Signal [DADATAwmA VA0 e 112020141120 2014-11-20 18- 22-301 20F2001.0)

[P 10, 4. 10-96 SBECDH 1, 4= T b (N EE R 8 ik i e B G - UR IS0 E B E e 4 S —RE s D)
GC=03 3/31/2015 11:54:25 AM SYSTEM Fage 1 pf 1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-30 Validation of analysis procedure for 1,4- butane sultone-Robustness-Condition

FID1 A, Frant Signal (DADATAsm 117182014 11 2020121120 2012-11-20 18-22-301136F3701.D)

(i PHE-E SEZ. 8m 1 /o i n -BEGE
Dage 1 0f 1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-31 Validation of analysis procedure for 1,4- butane sultone-Robustness-Condition

FID1 A, Frant Signal (DADATAem 117182014 11 2020121120 2012-11-20 18-22-30\137F3801.D)

e RN O - B S 0E2.8n 1 /o i on BRI
Dage 1 0f 1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-32 Validation of analysis procedure for 1,4- butane sultone-Robustness-Condition

(i R - SRS, 2m ] n —H:‘gu}'ﬁ
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-33 Validation of analysis procedure for 1,4- butane sultone-Robustness-Condition

(i R - SRS, 2m ] n —H:‘gu}'ﬁ
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-34 Validation of analysis procedure for 1,4- butane sultone-Robustness-Condition

TERAERE (FHfE-FHREEI13C/n 1 n -FRE

PFage
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-3-35 Validation of analysis procedure for 1,4- butane sultone-Robustness-Condition

]

FID1 A Frent Signal (DADATAM11T-181201211 20020121120 2014-11-20 158-22-30\0nlineEdited 121.0)

10. 4. 10-116

;= A .
Falfaulg Ly a3

(B - FHREELTC/n i n —{"—"f"-_u.lﬂr:"

PFage
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-1  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium -Specificity-Reference
solution

{4, #:1CS-5000+

AL E AN AR1/7

BikEmE R
HEEER
HEHE R A il fmin): 40.00
59 20.00
B i cD_1
FEE RIS -11mW S MEF-ARE-40min
bt 4
2015/06/20 14:20
|
I-E e - 3350
35.0
30.0
250
@ 200
z
1501
1:._"‘\-
50
] - 18.837
0.0 '
20 . - ; : ] ]
0.0 5.0 10.0 15.0 200 25.0 30.0 B0 40,0
1] [min
BAGER
FE [ag (R BB (7] A 5% A ATREEE (EP) | HERE (EP) | £+ 35 (EP)
min * S*min 3]
1 2.280 0.520 3162 0.83 14615 1.02
2 2.380 0.140 2.868 140 13217 5.05
3 2743 0.000 0.007 1.11 24455 5.40
4 3.360 6940 59.069 1.10 7145 3550
5 18.637 08149 1857 0.98 11282 581
& 22 3687 0.003 0.007 1.10 23257 n.a.
-8B 8.523 66.969 6.52 93971.00
U 10.4.11-169 SBECDH 4- ¥4k T 56-1 -, ERMIF (4T T4 B simlil e rEmirs (TREE-sEa
Chromaleon {c) Dionax
Dafault/ 4 fi& 7.2.1.5537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-2  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium -Specificity-Sample
solution

(i B:IC5-5000+ FERLE R mg2s7
BikEnER
HHEER
AR i3 /&l (min); 40.00
578 20.00
ES: | i co_1
FEE RIS -11mW S MEF-ARE-40min
gk
2015/06/20 15:00
|
35.0
30.04
250
2 200
z
1501
1:._"‘\ -
35.0 40.0
B2
FE |wen CRE BT (7] % AL (EP) | #iR S (EP) | 4y BB (EP)
min 5
1 2.353 ) 0.311 1.38 13178 8.88
2 3.310 0855 6.205 142 a751 42,32
3 18.807 0062 0.160 0.88 15705 6.15
4 25073 0.303 0298 0.59 3581 n.a
B 1.036 7.064 4.26 42215.00
HE104.11-170 SBECDW 4. B3 [ %e-1-TfAE. WIS AR (40813 BTN ERZERirE (TEEE-EE
Chromaleon {c) Dionax
Dafault/ 4 fi& 7.2.1.5537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-3  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium -Specificity-Blank
solution

(4 BICS-5000- FEILE AN gt

BikEmE R
Hz0 BT (min): 40.00
# 1 20.00
bS] piibi: cD_1
FEERERES-11mM 42 FF-ARH-40min
st 333
2015/06/20 16:27
|
3504
30.04
2504
.
., £UU o
z
B 15.04
10.0 4
5.04
'2-3_" 1 1 1
0.0 5.0 10.0 15.0 2040 250 30.0 35.0 40.0
[min
BARR
FE g 87 B 1) I L = FATHREE (EP) | #HiEL (EP) | #+ %BE (EP)
min » S*min * 8
n.a. n.a. n.a. n.a. n.a. n.a.
n.a. n.a. n.a. n.a. n.a. n.a.
n.a. n.a. n.a. n.a. n.a. rn.a.
0.000 0.000 0.00 0.00

HtE104.11-168  SBECDW4-32# T 51 A%, S8 (41 T2 BITHnlie rZiifE (TEL-EaH)

Chromaleon {c) Dionax
Dafaul/ 45 fg& 7.2.1.5537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-4  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Specificity-
Bis(4-sulfobutyl) ether disodium

EiEngR

TN(4-F0T ERE) — SEITHT (A (min); 40.00
# 1 20.00
£ pii b co_1
FEERERES-11mM 42 FF-ARH-40min
st 333
2015/06/20 17:09
|
3504
30.04
2504
B i
., £UU o
z
B 15.04
10.0 4
od
5.0+ o1 =S CA-ERT R - 18840
A A lj\ | |2-35483
0.0 T T
2oL . , ; ; i .
0.0 10.0 15.0 2040 250 30.0 35.0 40.0
| 1] [min
BOBER
FE g 87 B 1) I L = AHFREE (EP) | 35HL# (EP) | 4+ BB (EP)
min * S*min 3]
M.a. n.a. n.a. n.a. n.a. na. n.a.
M.a. n.a. n.a. n.a. n.a. na. n.a.
1 18.840 1.703 3.183 1.30 8844 3.38
2 25463 0122 0.063 1.05 1061 n.a.
B 1.825 3.256 2.36 2905.00

a

HHE104.11-173 SBECDW 4% T kil M SALHFIN (4-THTH) BN A ERIER (SR T E) Mg

Diafaul &5
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-5  \alidation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Specificity- Sodium
chloride

{4 #:C5-5000+ FEOLE R HmEST
i Eng R
TILH 77475 (min): 40.00
3 20.00
Y | it co_1
FEERERES-11mM 42 FF-ARH-40min
st 333
2015/06/20 18:15
|
T- WL - 3430
3504
0.0
2504
® 200]
z
B 15.04
1:._"‘\-
5.04
o0] i k_ | .2'- 443
20 : . ; , - |
0.0 5.0 10.0 15.0 200 250 300 35.0 40.0
+f 1] [min
BRAGR
FE g BT (7] I L = FATHREE (EP) | #HiEL (EP) | #+ %BE (EP)
min » S*min * 8
r.a. n.a. n.a. n.a. n.a. n.a. n.a.
1 EL 3.430 15.702 109.080 1.03 48049 13.40
2 6.443 0019 0.099 1.10 1014949 n.a.
na. |3 (4-EETEEN Y n.a. n.a. n.a. n.a. na. n.a.
B 15.720 109.179 213 15108.00
d 0411172 SBECDH4- #2546 T &i-1 -l SMAIN (400 T3 BETHMPNE A EREE (TR gD

Chromaleon {c) Dionax
Dafaul/ 45 fg& 7.2.1.5537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex  3-4-6  \Validation of analysis procedure for  Sodium
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl)
disodium-Specificity-4-hydroxybutane-1-sulfonic acid

{4 8:1C5-5000+ FERLE R

Watson

chloride,
ether

i Eng R
4-BETH-1HmH BT A (min); 6.48
#* 1 20.00
Y | it co_1
FHEFERERES-11mM S MEF-ARHE-40min
st 333
2015/06/20 19:03
|
3504
0.0
2504
(-
=, £U.U A
£
B 15.04
i1 -+ B ET R MW - 2377
10.0 4
5.04
0.04 L
'2.3—' 1 1 1 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 6.48
Ef 18] [min]
BRAGR
FE g 87 B 1) I Ll =1 FATHREE (EP) | #HiEL (EP) | #+ %BE (EP)
min » S*min * S
1 2.377 0.855 11.099 1.54 7786 3225
mn.a. n.a. n.a. n.a. n.a. n.a. n.a.
2 6.440 0003 0.032 0.68 31599 n.a.
na. |3 (4-EETEEN Y n.a. n.a. n.a. n.a. na. n.a.
B 0.858 11.130 2.21 39385.00

#E104.11-171  SBECD™ 43238 T - | T8RS . LR (4T84 BRI r il E (L. BET

| - THAE D

Chromaleon {c) Dionax

Diafaul &5
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-7  \Validation of analysis procedure for  Sodium  chloride,

4-hydroxybutane-1-sulfonic  acid and  Bis(4-sulfobutyl) ether  disodium-System
suitability-Solution 2

i #:IC5-5000+ RS HEE R AEE2/6
e
BEEMSR
gt 40.00
T34 S SRR 5-11mM 4 IR - AdE i -40min 20.00
—8Ek cb_1
e H A . 2015/06/21 13:39
(EER |
40.0
T-s
35.0
30.04
2504
7
+.20.0
§ 12- E By 3350
15.0+
10.0
5.0
T TR S - 2073 G OrARETERE) — &
13- R (RTETERE) L 8ie 1849
0.0 S | LA = 5’_1,_|§ 35543 -
72'0-| T T T T T T T
0.0 50 10.0 15.0 20.0 25.0 30.0 35.0 40.0
B (6] [min]
BaER
Fs | R B Bl ] U T R I A AFRE (EP) 4L (EP) |4 EE (EP)
min *S'min *S
1 4-F2 5 TR -TEE 2.373 0.084 1.105 1.43 6842 7.52
2 e 3.350 1.664 15.687 1.35 8461 42.38
3 R (4-E THEE) —# 19.1983 0.179 0.467 1.00 16135 5.18
4 Hir5 25.543 0.012 0.004 10.70 3032 n.a.
A 1.939 17.263 14.48 34470.00

[HEH10.4.11-175 SBECDH4-REE T5e-1 -8, SULMRA QT E) BTHNE FiEWiEE GEFREEE-2)

Chromeleon (c) Dionex
Default /&5 A 7.2.1.5537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-8  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic  acid and  Bis(4-sulfobutyl) ether  disodium-System
suitability-Solution 5

m

L IOS-B000+ PREF M B TR 5

R i (minj: 40,00
FHESWAER RS- 1M IR - AR -40min 20.00
-t 4 o CD_1
2015/06/21 15:40
5
35.0
30.04
2504
i
= 20.0
E
= (- Rk - 3247
15.0
10.04
5.0
i1 (R T AR B R - 2T i S T L DT
3B (a-TAT ERE) o ¥n 10380 eey
0.0]— | I LA P4 o
-2-.:]‘ T T T T T T T
a.o 50 10.0 15.0 2.0 5.0 30.0 35.0 40.0
B} €] [min}
BaEaR
s |egk {7 B (] = fE R 3T #AE (EP) B E(EP) | 9H % (EP)
min = S°min * 85
1 425 TS -ERRR B 2.373 0.ce83 1.085 1.50 7285 TEB
2 Hikd 3.347 1.662 15.545 137 8780 4240
3 W4T EE) ZH 19.180 0178 0.480 1.04 16032 5.14
4 5 25.550 0.023 0.012 3.59 2065 n.a.
B 1.947 17.113 7.49 35072.00

HHE104.11-178 SBECDF4-8238 T - 1-M8. LM (4T BN riERiEE GhHesEE-s

Chromedeon jo} Dionex

Dedf 2wt/ B 51 BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-9  \alidation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-LOD and LOQ-LOD
of 4-hydroxybutane-1-sulfonic acid

({3 ICE-5000+ PRF) 423 To-1-MlmEikR Saii jug=ded

4-BET iR-1-ARnENER 30.52
20.00
BRRER cD_1
S WERAS-1 1mM A IR AEM -40min
—enk
2015/06/25 17:51
]
0.120
0.100
0.080
w
£ 00804
0.040
it - 43R T B - 2.3
0.020
0.000 A#‘\’M\\
-:I:Iz:l B T T T T T T T
0.00 0.50 1.00 150 2.00 250 3.00 350 4.00
i [E] [min]
MaodR
e |EaER T 3 FRERE (EP) It $ EP) | H®EE EF)
= 5*min + 5
1 4-F3 TiE- 1S 0.0007 0.01451833 1.36 13730 8.01
2 4y 2 0.0822 0.80271286 1.47 o520 n.a.
B 0.0929 0.924 2.83 23559.00

ftEE104.11-181 SBECD™4-F#T -1 8. SIAPAA 40T BEOHNile FERiER (4-BE T R JETex-1)

Chromedzon o} Dionex

Dedf 2wt/ B 51 BT 2156537

Page 193 of 446



Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-10 Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-LOD and LOQ-LOQ
of 4-hydroxybutane-1-sulfonic acid

({3 ICE-5000+ PRF) 423 To-1-MlmEikR Saii ug=jcf

4-BET k-1-AmdE ER1 32.20
20.00
BRRER cD_1
KRR A S-1 1mM A MR- A M -40min
xR
2015/06/25 18:22
]
w
£ 00804
0.040 <
0.020 4
0.000 4
<0020 =
i [E] [min]
BAER
g |EER 1% T & 21 FRERE (EP) B (EP) | ¥ (EF)
= 5*min =5
1 -5 Tl 1R R 0.0011 0.01876848 1.24 10172 B.44
2 52 0.06EZ 0.676 11306 1.51 8707 n.a.
B 0.0699 0.697 274 19879.00

HiFE10.4.11-182 SBECD 432 86T 5t -INEE . SLEIRIAL (AR T3 BEZHYNIE it bl (483 T 5. MR B, &)

Chromedzon o} Dionex

Dedf 2wt/ B 51 BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-11  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-LOD and LOQ-LOD
of Sodium chloride

L ICS-5000+ PP LS R IR MR 2

Wi Mm 6.50
20.00
BRFER co_t
S WERAS-1 1mM A IR AEM -40min
—enk
2015/06/22 09:46
]
4.00
300
i
= 2004
=3
1.00]
0.00 W FiLas- a7 L
1:]:] T T T T T T
a.00 100 200 100 4.00 5.00 6.00 &.50
B (] [min]
BaEaR
s g {7 B (] EAEN R 3T #AE (EP) WEE (EP) | 4¥AE (EP)
min S min =5
1 ks 3.3z7 0.0026 0.03B83 1.13 14188 22.13
2 iE 4 2 £.440 0.0021 0.02137 0.76 22847 n.&.
B 0.005 0.06020 1.89 37046.00

A 10.4.11-187 SBECDH4-2236 T

Dedf 2wt/ B 51
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-12  Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-LOD and LOQ-LOQ
of Sodium chloride

A ICS-E000+ PR RIES SR M7
ik Em1 6.50
20.00
BRRER cD_1
S WERAS-1 1mM A IR AEM -40min
—enk
2015/06/22 10:51
]
400
3.00
@
> 200
T
1.00-
o . fv"c“ 3330 L
1:]:] T T T T T T
0.00 1.00 2.00 3,00 4.00 5.00 6.00 5.50
B (] [min]
BaEaR
s |egk o B & T R AT ERAE (EP) HE (EP) | #HE (EP)
min = 5*min =5
1 ks 3.330 0.0082 0.07844 1.52 o487 20.35
2 B4 2 £.450 0.0023 0.02203 0.70 22858 n.a.
B 0.010 0.10047 222 32346.00
HE10.4.11-188 SBECDH4- 54 T 5i-1-IHRE. B A a8 TH BEoHPe riEniE CRhseER-, 8
Chromedeon {c} Dionex
Defeult/ Fis K472 15537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-13  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-LOD and LOQ-LOD
of Bis(4-sulfobutyl) ether disodium

o
o

(£ #%:1C5-5000+ FFF-EL (4-BT 2ERE) T8 41

T (4-MTE) B_WhNm il fmin): 40,00
20.00
B cD_1
Ty ik S ReESH BE 5-1 1Tm M - IR -l -4 0min
ek
2015/06/25 08:48
1,75
150
.25
)
= 1.004
"~ 0.75]
0.50
0.254 U §1- 30 (4T ) TR 200 540
.00 {—/
0.0 5.0 100 18.0 28.0 0.0 38.0 0.0
BoHER
e |esE {5 8 1] B R k- TATELE (EP) W (ER) | #EE EP)
min = S*min 5
1 A 4-FETE) BTH 18.200 0.0028 0.0084 0.89 15314 472
2 Ha 2 25.640 0.0284 0.0083 7.86 2345 n.a.
B 0.031 0.017 B.75 17659.00

SE104.11-193 SBECDH 4-F4 T 511888, EibmAdl (48 TH) BoHilEriEirE (3 (T8 B s ilm

Chromelson (£} Dionex
Default/#5 B 7.2 1.5837
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-14  Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-LOD and LOQ-LOQ
of Bis(4-sulfobutyl) ether disodium

o

(£ #%:1C5-5000+ FFF-EL (4-BT 2ERE) T8 TR S/

GEANSR

| (4-MTE) B-EEmMS 34.24
20.00

B cD_1

e S B BE 5-11m M 43 I TR A Al -40min

—gxk

2015/06/24 17:40

1.75

1.50

1.25
@
= 1.0+
"~ 075

0.50

0.25 -

—§fj2 e - 25037
-31: r T T T T T T T 1
0.0 5.0 0.0 15.0 20.0 25.40 a0.0 Mz
min]
BawR
= T (B ] AR s FRBE (EP) | #RE(EP) | #EE EP)
min * S*min 5

1 A (4-ERTE BTH 19.210 0.0045 00135 0.94 19117 786
2 Ha 2 25937 00123 0.0153 3449 7991 n.g.
B 0.017 0.029 443 27108.00

WEH10.4.11-198 SBECD 4334 T -1 -TAEE. SN (BT ) BTHN e ridlii | (0 T3 BT Bil-5

Chromelson (£} Dionex
Default/#5 B 7.2 1.5837
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Watson

Annex  3-4-15  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Linearity-50%

{{#H:105-5000+ REERE

HHEs50% BT 40.00
# 20.00
o2 1 & CD_1_Total
FrE A MrE B B 5-1 1 mM 2 IR AR - AGEM 40 min
5§
2015/06/26 11:29
18.0
18.0
14.0 4
12.0-
o
i 10.0 4
=
8.0 (2= Fikdh- 3343
5.0
40
2.0 o - - T B - 2380 Y il -
1 G | ;E—Iu BT H) B398 2s men
1 T T
il T T T T T T T T 1
0.0 5.0 10.0 15.0 20.0 25.0 300 35.0 40.0
¥ (8] {min]
BoEaR
FE e {F 8 ] T I T3FE (EP) R (EP) | 5L (EP)
min + S*min ]
1 e e 2.380 00621 0.701 173 7485 7.90
2 3343 06958 6.780 148 BB70 41.58
3 P 19.163 0.0BG97 0.189 0.86 14882 5.3
4 Hir 4 25.880 0.0208 0.022 248 2061 N3,
Am: 0.868 7.703 £.53 35208.00

fHE10.4.11-199 SBECD4-$23%

Defawiif

- 1R . EiL AL (4-1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex  3-4-16  Validation of  analysis
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Linearity-100%

{{#H:105-5000+ REERE

procedure  for

Watson

Sodium  chloride,

L
o

BikEmg

e

#H100%
23 3 7]

FriEA W B BES- 11 mM S} IETLFE- AGEN 40 min

13
2015/06/28 12:10

18.0
18.0
3 - ALY - 3347
14.0 4
12.0-
o
i 10.0 4
=
80
5.0
40
-2 T B R - 23T
20 IL A-F (a-ETH) .
1 : T -
00
T T T T T T T T 1
0.0 5.0 10.0 15.0 20.0 25.0 300 35.0 40.0
¥ (8] {min]
BoEaR
FE e L i i3, T3 (EP) B (EP) | oA (EP)
+ S*min ]
0.1188 +1.378 1.56 5654 712
14586 13824 1.30 B201 41.38
0.1822 0.434 083 15413 881
0.0113 0.008 8.34 16515 N3,
1.772 15744 10.13 45783.00

W E104.11-201 § BECD4-$336 T

Defawiif

G- 1R BRI (4
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex  3-4-17  Validation  of
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Linearity-150%

{{#H:105-5000+ REERE

analysis

procedure  for

Watson

Sodium  chloride,

BikEmg

e

HFER
HEEE #1500 40.00
20.00
23 3 70 CD_1_Total
FrE A MrE B B 5-1 1 mM 2 IR AR - AGEM 40 min
5
2015/06/28 15:35
0 2 - R - 3350
17.5]
15.0
12.5
10.0 4
o
S
¥ 5
T
5.0
1= {425 2 T -1 B - 2373
254 3-F - TH) B - 19087
L |||| 1% | |4y BHEsEAE5 570
L3 T T
:|:J 2
2.5
5.0
T T T T T T T T 1
0.0 5.0 10.0 15.0 200 25.0 300 35.0 40.0
B913] [min]
BoEaR
EZ= [P T e TF TAIRRE (EP) | Hebcs (EP) | 2Bk (EP)
min + S*min ]
1 e e 2373 0.1749 2.125 146 5800 716
2 = 3350 23337 22,003 1.28 BOBO 41.84
3 19.057 02773 0.705 103 15751 254
4 25.870 0.1263 0.050 0.57 640 0.38
7] 26.840 0.0044 0.015 1.16 53301 n.a.
i=t B 2,917 24,899 5.50 B3572.00

HEH104.11-203 SBECD 4353 ]

Defawiif

e LR AR (4]
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-18  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Accuracy-Reference
solution

{4 #EICS.5000+ FEHLRESERE WER 44
poyichi 40.00
20.00
BEEER CD_1_Total
HEERAEHES5-11mM B RAE-AEE 40min
=t 34
2015/06/29 19:09
2.8 hY - 3347
14.0
12.0
10.04
7
s B.0-
6.0
4 D:
1 1 -RET HAEs - 2373
2 ! @A (4ETE) RS- 19133
1 4-25843
1 K____J__A—A -/\I |_|,__,_
D'D- T T T T T T T
0.0 5.0 10.0 15.0 200 250 30.0 35.0 40.0
B[] [min]
B &R
RS | e 8 (] U TR e 1= AAFRE (EP) B ¥ EP) | HEE (EP)
min + S*min S
1 4B TR E A 2,373 0.1075 1.381 1.51 6826 7.54
2 g 3.347 1.4651 14.084 1.31 8635 41.50
3 T 4-TETH) B 19.133 0.2052 0.495 0.94 15296 11.81
4 25.943 0.0023 0.005 5.29 37297 n.a.
B 1.780 15.965 9.04 68054.00
[#EH10.4.11-263 SBECD-OH4-F84 T he- 1-Fle . SULBRIL (4-B8 T 2) BTHNNEE G
Chromeleon (c) Dionex
Default /&l B 7.2.1.5537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-19  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Accuracy-Sample

solution 80%-1

[ #:ICS-5000+ PR A =R L
80%-1 [{E] fmin):  40.00
20.00
niF pio B CD_1_Total
FEEE R IENES-11mM 4 IR -AR M 4 0min
—awk
2015/06/29 19:53
]
190 2 - WiLH-3.540
10.0
. 8.0
175
E &0
404
204 | T R R - 2573
13 - T - i'é]ﬁ‘-‘;:‘.’.‘: 'é?'??;
- 200
J kT__,——J'—Jl—‘ IJ-"'\_I I
:.'C-I T T T g T T T 1
0.0 5.0 10.0 15.0 20.0 25.0 0.0 35.0 40.0
[ Jnir
BaER
e |esE (R E B E R i % frimid (EP) | HEEE(EP) |2EE (EP)
min +5*min =5
1 2373 00748 1.045 1.33 7370 7.81
2 3.340 11794 11173 1.37 8508 41.50
3 19.157 01613 0.385 0.90 15262 757
4 25 68T 00057 0003 9.55 8592 na.
J-EH 1.421 12.606 13.15 39822.00

M. 4 11-Bpc0h4-BE TH-1-TRaE. SR (4-BTHE) B e rERiEE GEfE-s 0% -1

Chromelson (£} Dionex
Default/#5 B 7.2 1.5837

Page 203 of 446



Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-20  Validation of analysis procedure  for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Accuracy- Sample
solution 100%-2

[ #:1CS-5000+ PR3 e KRS/ 9
100%-2 [ {mink: 3443
20.00
niF pio B CD_1_Total
FEEE R IENES-11mM 4 IR -AR M 4 0min
—awk
2015/06/29 22:20
]
2-Eie-3243
14.0
12.04
10.04
@
=~ 8.0
6.0
404
-R-BEE T 1B - 2,372
=] 3 - T4 T 2 B 4 - 10,180
l\ A N 4- 25750
; . g
:.'C-I T T y T 1
0.0 5.0 10.0 15.0 20.0 25.0 30.0 314
i [H] [min]
BaER
EE=0 PP (& BEE i s #5 (EP) W (EP) | 9 (EP)
min +5*min =5
1 2373 00996 1.362 1.30 7129 7.58
2 3343 14930 4.318 1.33 BEB3 A147
3 19.140 02018 0480 093 15237 11.91
4 26.760 00045 0.013 135 26103 M.a.
B 1.800 16.172 4,91 57132.00

) B e SRR GERE-100%-2

HHEL0. 4 11-BEEPF-FREE Th-1-THEE. SR (-TRT 3

Chromelson (£} Dionex
Default/#5 B 7.2 1.5837
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-21  Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Accuracy- Sample
solution 120%-3

(€ #:1C5-5000+ PR MR HEa/ 8
120%-3 [ {mink: 3450
20.00
niF pio B CD_1_Total
FTEEE R EBES-11mM 43 R A -AJR M -4 0min
—gER
2015/06/30 00:36
J
2- BiE SR - 3347
17.5
15.0 4
125
@ 10.0
E 75
5404
o B T i -1-AlE N - 2373
2.54 Sl mss
! 13- EROA-TT 2 R :-22 -
N ; P 1 —~ ] =
240 T T T T T T T 1
0.0 5.0 10.0 15.0 20.0 5.0 30.0 45
6] [min]
BaER
- S EEE TR g% R #H (EP) IR E (EP) | 2EE (EP)
min +5*min =5
1 2373 01244 1655 1.45 6898 757
2 3347 18034 17 263 1.33 Brod 41.30
3 19.113 02515 0.597 0.85 15183 11.07
4 25013 00025 0.008 232 28748 r.a.
B 2182 19.523 6.05 59530.00

M0 . 4 11-BACDPF4-EIET G- 1-TRE. EEHFA (ST BHNYE AERIEE OBRE-120%-3

Chromelson (£} Dionex
Default/#5 B 7.2 1.5837
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-22  Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Intermediate precision
1- Reference solution

IR I0S-5000+ PRF)ch i 4 B P

2R A 40.00
20.00
B CD_1_Total
KRR A S-1 1mM A MR- A M -40min
xR
2015/07/04 13:36
]
18.0 Z- WL - 3343
4.0
12.0 <
10.04
@&
?_ 8.04
=
6.0
4.0
b TR R - 2ar
2.0 I L\’_J\_)\_ (3. T (4-FRT ) B
L
I
0.04
-2-.:]- T T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 a0.a 35.0 40.0
F1E] [min]
BadR
s |egk o B A g Fai#E (EP) | WHEM EP) | #®E EP)
min = 5*min =5
1 4525 T 1R 2.377 0.1125 1.500 1.46 7655 7.04
2 ik 3.343 1.5082 15.265 1.34 o727 4227
3 W4T &) B 18.003 0.1808 0.487 0.83 15668 14.04
4 o d 25880 0.0016 0.0D5 3.17, 71237 n.a.
B 1.814 17.245 6.89 104288.00

HEL0. 4 11-BIGDTA-BIE T G-1-THAR. EAEAA -ETE) BTHNNE rERiEE chRsEE IR

Chromedeon jo} Dionex

WEL BT 2156537

Page 206 of 446



Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-23  Validation of analysis procedure  for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Intermediate precision
1- Sample solution -3

IR I0S-5000+ PRF)ch i 4 B AT

[ ] i fmin): 40,00
20.00
i CD_1_Total
S WERAS-1 1mM A IR AEM -40min
—EEk
2015/07/04 15:43
]
2- FILy - 3333
500
4.00 -
L? 3.004
E
T
2.00
st iR EE T AR-1E
:I:]:I i T T T T T T
0.9 5.0 10.0 15.0 20.0 26.0 30.0 35.0 40.0
F1E] [min]
BioHR
FE IR = B ] EYE e FATFRAE (EP) | BPELELEP) |5+ % EP)
min = S°min * 8
1 472 TR ENER 2.373 0.0286 0.388 1.41 750 T
2 Hiks 3.333 04618 4.542 1.40 BO7E 41.594
3 W4T R) BMOH 19.053 0.0577 0.141 0.8 15560 11.28
na. |4 na. n.a. na. n.a. n.a. n.a.
4 26.847 0.0078 0.018 0.74 10207 n.g.
BR: 0.556 £.009 444 51336.00

W0, 4 11-BREDF4-FRE T He-1-TEAG . SRR (T8 T3 BETH N i R - dhlR-1)

Chromedeon jo} Dionex

WEL BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-24  Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Intermediate precision
2- Reference solution

LU ICS-B000+  FRF)ich i) #4 B2 WEi 7

R i (minj: 38,14
20.00
i CD_1_Total
KRR A S-1 1mM A MR- A M -40min
—eek
2015/07/05 10:17
]
15.0 2 - ks - 2340
14.0
12.04
10.0]
@
i~ 8.0
T
8.0
4.0
it - -5 3 T AR R - 2,373
2.01 R (AT ) RECH- 18,503
1 114 - 25780
N : 2
0.0
-2-.:]- T T T T T T T
0.0 5.0 10.0 15.0 200 5.0 30.0 35.0 8.1
F/E] [min]
BadR
e [mak o B EYE g Fai#E (EP) | WHEM EP) | #®E EP)
min = 5*min =5
1 425 TSR 2.373 0.1318 1.846 1.68 g008 7.74
2 ik 3.340 1.5004 14.845 1.38 9533 42 00
3 W4T BZH 18.883 0.1800 0.480 0.82 15481 7.62
4 25760 0.0149 0.015 248 7743 n.a.
na. |4 na. .2, n.a. n.a. n.3. n.g.
BE: 1.837 16.866 6.48 39755.00

W EH10.4.11-220 SBECDH 4- 3338 T &-1-188 . E{LSIAN (- T3 B HmMNE AE0NEE (FrE e -t A

Chromedeon jo} Dionex

WEL BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-25 \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Intermediate precision
2- Sample solution -4

(LB ICE-5000+ PRF) oo A2 M5 7

B EnER

frili 4 i (minj: 29,95
20.00

i CD_1_Total

S WERAS-1 1mM A IR AEM -40min

—eek

2015/07/05 12:32

Z- WL - aser

5.00 -

4.00

5

W Bif [= 5]

3.004

2.00

- B (AT T ) BEZSE - 19037
: |14 - 40 4 - 25807
I

1.004

Qo0 T T T T T
0.0 5.0 10.0 15.0 200 250 30.0
F/E] [min]
BadR
e [mak o B A g Fai#E (EP) | WHEM EP) | #®E EP)
mirn = 5*min =5
1 472 TR ENER 2.370 0.0330 0.434 1.58 7357 7.66
2 Hika 3.327 0.4758 4.638 1.50 9031 42.23
3 W4T R) BMOH 18,037 0.0616 0.150 0.87 15791 707
4 iE5r 4 25.807 0.0121 0.014 2.08 5182 n.a.
B 0.583 5.237 6.04 40371.00

P 10.4.11-224 SBECD 4883 T e |-THAS . LSRG (4-0 T 3 B TR Ry £ (b miss F2-ahd -4

Chromedeon jo} Dionex

WEL BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex  3-4-26  Validation  of for
4-hydroxybutane-1-sulfonic acid

disodium-Repearability-Reference solution

analysis  procedure

and

KR ICE-5000+ PRF R

Sodium
Bis(4-sulfobutyl)

Watson

chloride,
ether

B EnER

2R A 32.23

20.00
BRRER CD_1_Total
KRR A S-1 1mM A MR- A M -40min
xR

2015/07/04 21:37

W EH1I04.01-227

18.0 2- FALHH - 330

14.0

12.04

10.0]
@
s 8.0
T

8.0

4.0

0 PR AT ) B8 18083

L | 4 - 2ETET
0.04 ' y
-2-.:]- T T T T T T
0.0 5.0 10.0 15.0 20.0 5.0 00 322
#1E] [min]
BaEaR
FE | fRE ET HEE TATERAL (EP) | BFHR3L(EP) |5+ (EP)
min = 5*min =5

1 4225 TS -1 -EHAR 2.373 0.1222 1.506 1.57 6616 7.55
2 ik 3.340 1.5165 14.841 1.38 8107 41.89
3 W4T BZH 18.883 0.1830 0.473 0.84 15633 13.40
n.a. o a na. n.a. n.a. n.a. n.a. na.
4 28.797 0.0047 0.015 0.BE 36611 Nn.&.
BE: 1.836 16.935 478 E7967.00

SBECDH 4- 334 T 4

L RS FIAL (4-TRTHE ) BR

Page 210 of 446

— MM AR (R AR

Chromedeon jo} Dionex

BT 2156537



Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-27  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Repearability-Sample
solution-2

EHICS-5000+ PRFRags jue=3-T ]
HEt A -2 i fmin): 29,81
20.00
i CD_1_Total
S WERAS-1 1mM A IR AEM -40min
—enk
2015/07/04 18:56
]
2 - WL
500
4.00 -
? 3.004
E
T
2.00
1.004 3-F 04 ) OB H- 10,063
:I:I:I i T T T T T
0.9 5.0 10.0 15.0 20.0 260 2.8
/g [min]
BaEaR
FE IR = B ] EYE e FATFRAE (EP) | BPELELEP) |5+ % EP)
min = S°min * 5
1 4-FREE TR -ENER 2.377 0.0318 0418 1.48 7179 7.58
2 Hiks 3.333 04557 4.476 1.43 BOE65 42 .05
3 W4T R) BMOH 19.063 0.0577 0.141 0.88 15659 13.23
na. |4 na. n.a. na. n.a. n.a. n.a.
4 26.770 0.0038 0.013 0.53 36718 n.g.
BR: 0.549 5.046 472 £8521.00

W EH10.4.11-229 SBECDH4- 5240 T2 |-G . EEMAI (4T T B MNile rERiEE (EEfE-adi-n

Chromedeon jo} Dionex

WEL BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-28  Validation of analysis procedure  for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Normal
condition-Reference solution

HBICE-5000+ PREER & ME2iz

GBiEEng TR
& 33.46
20.00
bedidis 10 CD_1_Total
FEERERAS-11m M SRR F-AR -0 min
et 35§
201 5/06/30 10:44
|
- ks - s A
14.0
12.04
10.04
@
= 8.04
iz
8.0+
404
1t - H-ER AL TR - 2avo
203 13- TU4-E T MRS T - 18880
___/‘_jl“_} i |- 442508
T "--.,—_—
0.0
0.0 5.0 0.0 15.10 200 25.0 A0.0 335
1] [min]
e LT & s A3 B (EP) HEHE(EP) | 5% (EP)
T = S*min # 5
1 2.370 0.1127 1.444 1.57 7537 7.87
2 3.330 1.4335 14.132 1.36 8586 40.88
3 (4=l T 2R =5 18,980 0.1899 0.439 0.88 14438 9497
4 il 25940 0.0018 0.018 3.12 18055 na.
Em: 1.738 16.034 693 49717.00
A FEH10.4.11-261 SBECD4-B3E T fi-1-TAG. SELHFal (IR T3 BTN E 20l (AiE - B & A B
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-29  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Normal
condition-Sample solution

HBICE-5000+ PREER & mEiz

BEENER
St 38.06
20.00
E CD_1_Total
FEERERAS-11m M SRR F-AR -0 min
et 35§
2015/06/30 10:06
|
- Wik 337
5004
4.50
4004
3.504
&
= 3.00]
iz
2.50
2004
_I T ¥ T T T T T T T 1
0.0 5.0 10.9 15.0 20.0 25.0 3040 35.0 38.1
1] [min]
5
E {58 B L P AT (EP) fEE# (EP) | EAE (EP)
min = S*min # 5
2363 0.0254 0.382 1.42 8820 .08
37 0.4449 4298 1.44 9541 40.78
19.087 0.0570 0.129 0.83 14235 11.53
25 863 0.0031 0.004 4.31 37173 na.
0.530 4.813 B8.00 £9770.00
HPE10.4.11.262 SBECDPA-FE R T He- 1M AL, SAEMAA T3 BT Ne FEifE oF Hin )

Chromeieon (o) Dionex
W FE& 7.2.1.5537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex  3-4-30 Validation of analysis  procedure

for

Watson

Sodium  chloride,

4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Condition

2-Reference solution

{{BWICE-5000+ FRFFEHOD

BEENER
& 3437
20.00
boodid 30 CD_1_Total
SRR TE BB 5-11 mM S} B FE- Al -4 Omin
ek
2015/06/30 18:09
- WikE-aTs
14.04
12.3—.
10.04
o 8.0
3
= 504
4 .04
4 {1 - 353 T 41BN - 2.837
U . |
0.04
2.04
0.0 50 10.0 15.0 20.0 250 3040 344
t] [min]
BAER
5 |#£F EETE I A3 #EE (EP) R (EP) |2 % EP)
= S*min 5
0.1267 1.355 1.58 6325 7.32
1.6603 13.713 141 8374 4013
02175 0.473 094 14638 7.12
0.0098 0.007 314 14416 n.a.
N.38. Nn.a. n.a. n.a. Nn.a.
2014 15.548 7.07 43753.00
B0, 4.0 11-BHO0H4=-E T Hi-1-18 . EhMAN =T ) B ReFEniEE (HAEE-0. 9n 1l /onin-=

Defzuit/ F 41
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex  3-4-31  Validation of

analysis  procedure  for

Watson

Sodium  chloride,

4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Condition

2-Sample solution

{{BWICE-5000+ FRFFEHOD

BEEMLSR

[3 7 40.00
20.00
A CD_1_Total
7R B B 5- 11 mNL3 BERR FF -Adl il -4 Omin
—gek
2015/06/30 17:29
- Wiksh- 3703
5.004
4.004
W 3.004
£
2.004
1.004 i
0.0 5.0 10.0 15.0 200 256.0 300 350 40.40
5] [E] [min]
PR
el [ {28 EETE [ E- T3 #8 (EP) W (EP) | ¥%E EF)
min *5*min + 5
1 2,637 0.0286 0.369 1.56 8194 7.68
2 3.703 0.5171 4,347 1.44 8343 40.78
3 20.630 0.0859 0.146 0.91 15180 8.1
4 26.983 0.0127 0.023 1.96 14378 na
Em: 0.624 4.885 5.88 46075.00

10411250 SBECD -8 T f-1-THER. &L AA (478 T

Defzuit/ F 41
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-32  Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Condition
3-Reference solution

(R ICE-5000+ FRF M 19 MEil2
Pl 1) AT (min):  25.98
= &, 20.00
BREEER i, CD_1_Total
S MRS AE 5 -11mM S B - Al il -40 min
=t
201 5/06/30 16:22
]
2 - JAL% - 3.087
14,04
12.04
10.0 4
7 8.0
=
= 80
4.04
|1 - AR FET 4R- 1R - 2203
20 r t (3-F La-BRT ) BET4 - 17583
- _/L__ﬁ\__ 1 =l
0.0
-2'{]‘ T T T T T
0.0 5.0 10.0 15.0 20.0 28.0
Bt 1] [miin]
BaaR
FE (g {RE S A B TR #REE (EP) ¥ (EP) |7HE EP)
min =S min =5
1 2.203 0.0880 1.406 1.50 TTE4 7.65
2 3.087 1.2697 13.518 1.34 8818 41.74
3 W4T R B 17.963 0.1803 0.457 0.84 15161 14.47
4 a4 25833 0.0065 0.019 0.61 420868 n.8.
B 0.000 15.401 4.39 73i811.00
MEL0 . 4 11-BBADFA-FRHE T - 1-T8AE . EIEMAIAL (IR T3 BHMEE FERiEE o ml /min-=
Chrameleon {c} Dionex
Dafzult/F 4 B4 7218537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-33  \Validation of analysis procedure for  Sodium  chloride,

4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Condition
3-Sample solution

({3 ICE-5000+ PRF)AE 19 mE2i2

el 34.90
20.00
3] CD_1_Total
5 S RE R BE S -1 1 mM A ISR PRl il -40 min
—gER
201 5/06/30 16:52
]
5.004 3 - FE ik a7
4.00 -
@7 3,00
=
2.00
(oW TR N - 2157 . e "
3- % (4-BAT ) BE4H- 18037
1.004 I! A e o - 8 4 4 - 25883
Lﬁ_//_/_’\-‘ 1 - LI - =
0.004 : - - - T T
0.0 5.0 10.0 15.0 20.0 25.0 30.0 48
B ] [min]
BoHR
FE |maE {RE FlL L B g TRFE (EP) | WHEM(EP) |oHE EP)
min =S min 5
1 4-FRELTEE 1R 2157 0.0218 0.348 1.61 8078 7.70
2 ks 3.037 0.3935 4127 1.32 8323 4228
3 W 4B B) MW 18.037 0.0543 0.140 0.B8 15564 10.80
4 a4 25863 0.0166 0.032 0.85 14405 n.8.
B 0.000 4.647 4.83 46370.00
M 10, 4 11-BReD -3 T H-1-TRRE. SEMARIAL (TR T ) BETmp ey il (REE-1. Inl /oin-
Chrameleon {c} Dionex
Defzult/ 4

BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-34  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Condition
4-Reference solution

{{#:1IC5-5000+ FFFLEEHZE WEL 142
R = {min):  33.51
20.00
BEiEER CO_1_Total
i N 51 1M 5 PSR AF - A0l -4 0min
—gxk
2015/06/30 11:32
|
2- Bliess-s2m
14.04
12.0
10,0+
@ 8.0+
= 6o
4.0+ 4 - 548426000
Ir = .¥3§_ <_E_r m@:
2.0 i
|
I I
204
i r T T T T T T 1
0.0 5.0 10.0 15.0 20.0 250 30.0 335
B (8] [min]
HAoaR
5 legs {5 & B[] BB TR Eop o FRARAL (EP) | W (EP) | #+ ¥ & (EF)
min *S*min =]
1 4R E T B R 2350 01082 1.442 1.38 7471 7.81
2 o ik 3.300 14683 14 231 1.36 9551 44 11
3 TO4-ETE) BH 18.437 0.1342 0.384 0.84 17784 11.87
4 Hira 26.000 0.1982 0464 0.74 20817 n.a.
B 1.894 16.520 4.43 55423.00

WEA104.11-253 SRECDH4-224 T 4-1-T8E6 . Ebdaal (4T 30 BTHNNE 20t E (F Ei- i s-sHE )

Chromaieon {c) Dionex

Default'#7 & 4 7.2.1.5537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-35 \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Condition
4-Sample solution

{{2#%:IC5-5000+ FFFLEH2E W2/ 2
Bk R ] (min):  40.00
20.00
E 3] CO_1_Total
i N 51 1M 5 PSR AF - A0l -4 0min
—gxk
2015/06/30 12:07
|
12 - ® A - ss07
5 01
4.00
—
o r T T L) T T T T 1
0.0 50 10.0 15.0 20.0 250 0.0 35.0 40.0
BT [H] [min]
HAoaR
RN S {5 B 1] TR ok FRARAL (EP) | W (EP) | #+ ¥ & (EF)
min *S*min =]
1 4R E T B R 2357 0.0242 0.377 1.40 8981 8.08
2 o ik 3.307 04510 4.446 146 8415 4515
3 T 4-TA T2 BEZH 18.650 0.0407 0121 1.02 16723 1043
4 B4 25,993 0.0018 0.004 15.51 14414 n.a.
B 0.518 4,948 19.39 51513.00

A 10.4.11-254 SBECDT 4. 33T %i-1-THAR. SLFAA (4-THT ) BTN @ 0iEl (FFE - HHE 2R B0 )

Default'#7 &
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-36  Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Condition
5-Reference solution

{4 BICE-5000+ FRFEEEIZ ME2iz

BiEEmESR

& 34.52
20.00
bodid.a 30 CD_1_Total
T 5 AN B B 5- 11 mM 43 REER - AR -4 0min
—gek
2015/06/30 15:34
]
14.04 Z- Wike - 3300
12.04
10.04
&
= 8.04
=
8.0+
404
§ - BB T bR B Y - 230

(3 -F (4B T ) BEZF

g Mk a _ __)"-_A ! it

ao 50 R 180 20.0 T T xma 3.0 5
i (] [rmin]
B
g | i TE k- T EGRE (EP) | t8H ¥ (EP) |4+ 35 (EP)
* 5*min + 5
1 0.1140 1.320 183 &091 7.18
Z 14773 13.210 143 7859 41.67
3 D.1852 0.442 0.85 15410 B.57
4 h 0.0088 0.019 1.23 15808 na
Em: 1.785 14.991 5.24 45356.00

HELO. 4. 11-SBET - BT -1, AR (-BTE) BTHNE R (R

239 B-sT LA

Chromeieon (o) Dionex
Defauit/ F5 FE& 7.2.1.5537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-37  Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Condition
5-Sample solution

{4 BICS-5000+ FRFCERI2

(37 31.68
20.00
b CD_1_Total
T 5 AN B B 5- 11 mM 43 REER - AR -4 0min
bt 35 ¢
2015/06/30 15:01
J
5.00 - 2- Wik -2 380
4.50
4.00]
350
w
= 3.00]
E
250
200
S-F A-EI T B4 -1ars
| | 4o 4 - 25880
|
- T T T ]
15.0 20.0 250 00 N7
i (8] [rmin]
B
g | i TE k- T EGRE (EP) | t8H ¥ (EP) |4+ 35 (EP)
* 5*min + 5
1 0.0256 0.350 1.53 7493 7.41
Z 0.4585 4,140 147 7698 4174
3 0.0582 0.135 0.83 15510 8.23
4 0.0132 0.028 1.25 14048 n.a.
B 0.555 4.651 518 44747.00
HE10. 4. 11-BeET4-BE T 7-1-T8. EEARN -ETE) BTN FERIEE (FAER-FR 2 -0

Chromeieon (o) Dionex
Defauit/ F5 FE& 7.2.1.5537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-38  \Validation of analysis procedure for  Sodium  chloride,

4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Condition
6-Reference solution

(¢S IC 5000+ PRFE 410 8Smmal

12
R i {min): 34,00
20.00
EiRER CD_1_Total
SRR S-1 1M R R AR -40min
ek
2015/06/30 18:51
|
4.0+ 2- Wibs- 357
12.04
10.04
& 8.04
¢
T 8.04
4.0
20 |1 - 4R T 41BN - 2 440 ) o .
(3- W a-EN T ) BET4 - 20160
JJ\ ¥, . [ §d - 25553
T T )
0.0
-2':]- T T T T T T T T T T T T
0.0 5.0 10.0 200 25.0 304 30
BaoEdR
e | = B ] ST 53] TRIFRE (EP) | #RE EP) | %5 (EF)
min = 5*min + 5
1 A-FREE TR 2.440 0.1117 1.314 1.56 E44E 786
2 I 3.517 14722 12.852 1.38 B423 41.03
3 W4T ) Mo 20.160 0.1851 0.438 0.84 14824 10.22
4 25863 0.0007 0.007 242 47147 n.a.
j-§ M 1.780 14.757 6.31 TE940.00

HEL10. 4 11-BEEDE4-FEE T -1 -TREE. SAMARL (ST BIon e R E (R

ARTELAN D

Chromedeon jo} Dionex

Dedf 2wt/ B 51 BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-39  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Condition
6-Sample solution

{4 ICE-5000+ PREFSA10.85mmol mE2i2

BiEENGR

R i fmin):  31.22
20.00
ES ] CD_1_Total
SRR S-1 1M R R AR -40min
ek
2015/06/30 19:30
|
E-FiLs- 3513
4.50
4.004
3.504
3.004
w
i 2.50+
2.00
1.50 4
(1~ 4 3 T 41 -E L - 2443
1.004 (3- A (a-BITI) BEZHS-20103
~ : g4 - 25880
T |
0.50
:I:]:]- T T T T T T T T
0.0 50 100 200 25.0 3.2
BaoEdR
g SRR f= et ] TR o) T3 ¥ (EP) BEEEP) | M EF)
min = 5*min + 5
1 A-FREE TR 2.443 00254 0.348 1.51 TRE2 B12
2 I 3.513 04561 4.014 1.44 B2B5 41.08
3 W4T ) Mo 20.183 0.0586 0.13z2 0.80 14886 10.87
4 25880 0.0015 0.006 2.51 86151 n.a.
B 0.542 4.499 B.36 99324.00

HEL0. 4 11-BeENFA-BET -1 -THE. EAMFIA (TR BTSRRI O -

Chromedeon jo} Dionex

Dedf 2wt/ B 51 BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex  3-4-40  Validation of analysis

7-Reference solution

(¢S ICE-5000+ PRFE-A17 35mmal

procedure
4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Condition

for

Sodium

Watson

juE=F-T0]

RS W (min): 28,82
20.00
BERRR CD_1_Total
T S BE B 511 4 6 R - Al -40min
—tek
2015/06/30 20:35
]
1 j2- AL - T
14,04
12.04
10.04
& 80l
£
T B804
40]
(- PR TR B - 2312
=4 J‘ﬁ - (4-BITE) M- 18203
1 B, T, e ! 14 - 28 780
4 1 .‘
0.0
2'{]‘ T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 289
B4 €] {min]
BadR
s e t (i HEE A 21 T3 # B EP) BB EP) | #®E EP)
in + 5*min 5
1 475 30T b1 T RE 2.313 0.1068 1.328 1.55 g225 g.82
R b 3.197 1.4588 13.668 1.48 BO37T 4230
3 i =) B 168.203 0.1678 0484 0.88 16385 15.86
n.a. n.a. n.a. n.a. n.a. n.a. n.a.
4 ZE.7B0 0.0037 0.011 1.39 43217 I.8.
BE: 1.737 15.472 5.40 T38e4.00

A0 . 4 11-BEO0F4-BRHET S-1-TH A ELMFIN (-T2 BETH NN T EmiEE (i - BRBE i BEB-R R )

Dedf 2wt/ B 51
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-41  \Validation of analysis procedure for  Sodium  chloride,

4-hydroxybutane-1-sulfonic acid and Bis(4-sulfobutyl) ether disodium-Robustness-Condition
7-Sample solution

[ ICE-E000 FFIAT1 35mma MEilE

#li 30.82
20.00
E 2] CDO_1_Total
T i S B BB B 5- 11 A 9 B - Al -40min
bt 3
2015/06/30 20:02
]
st 2 - WAL - 3080
4.00 4
L? 3.004
£
;
2.004
1 (1- ST A1 - 2.3 e
1004 (3-F U-ITE) Bow-tezy
1. L g - 4 4- 25807
T
0.004 ; : - - T T
0.0 50 10.0 15.0 20.0 250 30.8
B4 €] {min]
BoHR
FE s es f [ ik {51 TH# A EP) BRE EP) 5 M (EF)
in +S*min 5
1 4-F2 5 1R AR 2.313 0.0240 0.382 1.585 772 712
2 FoikHs 3.190 0.4532 4304 1.52 o458 4288
3 i TH) B 18.273 0.0507 0.143 082 16889 12.80
4 25927 0.0031 0.006 3.85 27343 n.8.
0.531 4.804 7.590 60163.00

MEL0 . 4 11-BEOrt4-FREE TR 1Tk

Dedf 2wt/ B 51
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-42  Validation of analysis procedure for  Sodium  chloride,

4-hydroxybutane-1-sulfonic  acid and  Bis(4-sulfobutyl) ether  disodium-Solution
stability-Reference solution Oh

{{#ICE-E000+ PRFIFMBEES

1]
gt i -0h W (min): 40,00
20.00
| CD_1_Total
S RAER RS- 1mM4E- M FF-AE N -40m in
et b
2015/07/03 08:24
|
£.00 4 PRt T
5.00 -
—4.00 <
w
£
T
= 200
2004
B (a-ENT ) BETH- 19007
1004 1 pd - 8H T A - 25 sET
T ) S
:I:]:]_ T T T T T T
a.0 5.0 10.0 15.0 20.0 5.0 30.0 5.0 40.0
B3] | min]
BaER
e g = B = Fia i FATEREE (EP) Wi (EP) | +BE (EP)
min + 5*min *5
1 2.367 0.0301 0421 137 7247 8.05
2 3327 04414 4,802 1.22 10038 42 18
3 WO(4-fT R BETER 19.097 0.0557 0.135 0.86 15309 962
4 a4 25827 0.0068 0.011 3.81 16516 N.8.
A 0.534 5469 T2T7 49810.00
dPE10.4.11-24]1 SBECD4-B8 T - 1-THEE. SN (4T T3 BoHNN e a0 g agnieiton
Art e Chromealzon {c} Dionex

B T21.5537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-43  Validation of analysis procedure for  Sodium  chloride,

4-hydroxybutane-1-sulfonic  acid and  Bis(4-sulfobutyl) ether  disodium-Solution
stability-Sample solution Oh

({3 ICE-0000+ PRF[-FHEER

iig
ftehdk0h 40.00
20.00
i CD_1_Total
KRR A S-1 1mM A MR- A M -40min
et 4 o
2015/07/03 08:24
]
&0 i@ - WAk - aaaT
5.00
— 4004
w
i
-
= 3.004
2.004
- PB-E AT
1.004 I ] -
:I:I:I i T T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 a0.a 35.0 40.0
F1E] [min]
BadR
s |egk o B A g Fai#E (EP) | WHEM EP) | #®E EP)
min = 5*min =5
1 4525 T 1R 2.367 0.0301 0.421 1.37 7947 8.05
2 ik 3.327 0.4414 4.802 1.22 10038 42 16
3 W4T &) B 18.087 0.0557 0.135 0.86 153089 B.62
4 a4 25927 0.0069 0.011 3.81 16516 n.a.
BR: 0.534 5.469 7.27 49810.00
HFE10.4.11.241 SBECD R 43238 T - 1-THAL. SEULMIAIN (4 TH) BEOWMBEErEaiE Gl ammiaeton
At Chromeizon (o} Dionex

BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-44  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic  acid and  Bis(4-sulfobutyl) ether  disodium-Solution
stability-Reference solution 2h

[ ICS-B000+ PRI MR L =PIRL]

R HE AR -2h i fmin): 40,00
20.00
B CD_1_Total
KRR A S-1 1mM A MR- A M -40min
et 4 o
2015/07/03 11:04
]
Z- FILH - 3340
14.04
12.04
10.04
& 8.0
E
T 8.0
4.0
(1 b TR - 2373
20 3-T (AT ) BT - 19.033
| |4 - 2575
l\ Al A I = Lrs
0.0
-2-.:]‘ T T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 a0.a 35.0 40.0
3 1E] [min]
BadR
e [mak o B A g Fai#E (EP) | WHEM EP) | #®E EP)
min = 5*min =5
1 4325 THE1RAR 2.373 0.1083 1.467 147 7800 8.06
2 ik 3.340 1.4198 14.476 1.32 9593 41.87
3 T O(A-fHT &) BT 18.033 0.1898 0.444 0.84 15181 B.38
4 25757 0.0054 0.001 31.20 10825 n.a.
na. |4 na. .3, n.a. n.a. n.3. n.g.
B 1.723 16.388 3493 43898.00

A 10411235 SBECDH 425 The- -1 . EEHAA 4-HTH) B WP ey E0iEE (RS HERE o)

Chromedeon jo} Dionex

WEL BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-45 \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic  acid and  Bis(4-sulfobutyl) ether  disodium-Solution
stability-Sample solution 5h

[ ICS-B000+ PRI MR u =L TR L]

ftehdk-5h 40.00
20.00
i CD_1_Total
KRR A S-1 1mM A MR- A M -40min
et 4 o
2015/07/03 13:24
]
500 2- Wik <
4.00 4
& 3.00 1
=
T
2004
1.004 . 5.7 BT BT 20173
= | LA ST, £ -t ¥
T
:I:]:I_ T T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 a0.a 35.0 40.0
B ] [min]
BadR
FE | fRE ET HEE TATERAL (EP) | BFHR3L(EP) |5+ (EP)
min = 5*min =5
1 4525 T 1R 2.373 0.0300 0.418 1.61 8750 8.19
2 ik 3.333 0.4343 4,428 1.42 8a77 41.84
3 T O(A-fHT ) BT 18.113 0.0538 0.127 0.80 15066 7.97
4 o d 25873 0.0161 0.022 708 9208 n.a.
B 0.534 4,994 598 43010.00

iftPE10.4.11-243 SBECDWH4-8B5 T T8, MR 48T &) By

Tl AR (SR R RS HD

Chromedeon jo} Dionex

WEL BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-46  Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic  acid and  Bis(4-sulfobutyl) ether  disodium-Solution
stability-Reference solution 10h

[ ICS-B000+ PRI MR ug=1-YRL]

R HE &k -10h i fmin):  27.04
20.00
B CD_1_Total
KRR A S-1 1mM A MR- A M -40min
et 4 o
2015/07/03 18:50
]
2 - JiLE - 3337
14.04
12.04
10.04
& 8.0
E
T 8.0
4.0
20] yi- AR s T A B - 2.370
! I 13-T (4-TH T EEZ§Y- 18010
| p4-E5
I
0.0
-2-.:]‘ T T T T T
0.0 50 10.0 15.0 200 250 ZTo
F/E] [min]
BadR
e [mak o B A g Fai#E (EP) | WHEM EP) | #®E EP)
mirn = 5*min =5
1 4325 THE1RAR 2.370 0.1093 1.480 1.40 7442 7.86
2 ik 3.337 1.4386 14,360 1.38 9534 42 03
3 T O(A-fHT &) BT 18.010 0.1850 0.448 0.83 15484 4.85
4 25733 0.0238 0.001 101.53 2256 n.a.
na. |4 na. .2, n.a. n.a. n.3. n.g.
B 1.757 16.270 105.26 34716.00
SFE10.4.11-237 SBECD 4325 T5i-1-THAR . ELSA (8T ) BETHM N 0T (3] RS SR 10/
Chromeleon {c} Dionex
WER BT 21.58537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-47  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic  acid and  Bis(4-sulfobutyl) ether  disodium-Solution
stability-Sample solution 10h

[ ICS-B000+ PRI MR u =1 TRL]

TR -10h i fmin): 2577
20.00
i CD_1_Total
S WERAS-1 1mM A IR AEM -40min
—EEk
2015/07/03 18:16
]
5.00 AR
4.00 -
? 3.004
E
T
2.00
s i1 -dHpEEE T AR E - 2aTa i AN R g
1.00 4 3-F0 (4-BATH) BEZH - 18080
L Q S
:I:]:I_ T T T T T
0.9 5.0 10.0 15.0 20.0 25.8
F1E] [min]
BioHR
FE IR = B ] EYE e FATFRAE (EP) | BPELELEP) |5+ % EP)
min = S°min * 8
1 472 TR ENER 2.373 0.0304 0422 1.48 B3z3 B.09
2 Hiks 3.333 04335 4.421 138 9912 4223
3 W4T R) BMOH 19.080 0.0533 0.128 0.91 15458 n.a.
na.  |iEsd n.a. M. n.a. n.a. n.a n.a.
B 0.517 4971 3.78 33694.00

AP 10411245 SBECD 4523 T i- 1 AE. SRSl (418 TH) BTH P8 E mERiEE 8

i EHE R g k1 0HD

Chromedeon jo} Dionex

WEL BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-48  \Validation of analysis procedure for  Sodium  chloride,

4-hydroxybutane-1-sulfonic  acid and  Bis(4-sulfobutyl) ether  disodium-Solution
stability-Reference solution 26h

({3 ICE-0000+ PRF[-FHEER

315715
R -26h 30.82
20.00
BREER CD_1_Total
KRR A S-1 1mM A MR- A M -40min
xR
2015/07/04 11:26
]
5.0 @-FiEds -3
4.0
12.0 <
10.04
@&
?_ 8.04
T
6.0
4.0
(- qRERE T BB EE - 237
2.0 i D
ﬁ L . ||||I . 3-9 (AT X B3~ T H 4 4 - 25850
T T
0.04
2.8 T T T T T T
0.0 5.0 10.0 15.0 200 250 30.8
F1E] [min]
BadR
S &5 RER ] s EF TR EP) | W EP) [AHE EF)
min = 5*min =5
1 4525 T 1R 2.373 0.1088 1.556 1.31 8047 8.15
2 ik 3.340 1.4310 15.253 1.30 10252 42 86
3 T O(A-fHT ) BT 18.013 0.1842 0.461 0.83 15004 B.26
4 o d 25850 0.0087 0.013 7,88 9393 n.a.
B 1.735 17.283 6.42 43686.00

SFE10.4.11-240 SBECD P43 T - 1A . BULMFIRL (M T80 RE ORI e (o) Bab e IR e 261D

Chromedeon jo} Dionex

BT 2156537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex  3-4-49  \Validation of analysis procedure for  Sodium  chloride,
4-hydroxybutane-1-sulfonic  acid and  Bis(4-sulfobutyl) ether  disodium-Solution
stability-Sample solution 26h

[ ICS-B000+ PRI MR TE 4/ 15

$ERR A -26h i fmin): 3781
20.00
i CD_1_Total
KRR A S-1 1mM A MR- A M -40min
xR
2015/07/04 10:21
]
Z -l s -3330
5.00
4.00 4
& 3.00 1
=
T
2004
j-H-S A T 23T )
1.004 l L_J \ B e T#) ‘—:éwj__a_‘f
:I:I:I 2 L] T T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 aTh
F/E] [min]
BadR
s |egk o B A g Fai#E (EP) | WHEM EP) | #®E EP)
mirn = 5*min =5
1 4325 THE1RAR 2.370 0.0303 0.447 1.28 8715 8.28
2 ik 3.330 0.4458 4.630 1.40 10348 4334
3 T O(A-fHT ) BT 18.073 0.0538 0.136 0.84 16302 10.47
4 a4 25907 0.0060 D.011 2.31 21236 n.a.
B 0.536 5.226 594 56601.00

SHEE104.11.248 SBECDW 45235 T -1 -TAR. E Lyt (4T T8 B R R (RS s R R 26H )

Chromedeon jo} Dionex

WEL BT 2156537

Page 233 of 446



Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-1 Validation of analysis procedure for Assay-Specificity-Blank
¥IE L F: E:\DEACBOZE94\SIMIIT-16 \WINW20141021\20141021 2014-10-21 15-06-01%1Fa-0101.D
FEMET: 1

PFF4T @ 2
fir® : pi-F-01

18134 BEFESCEL . 1
R ¢ 20.000

Rt i

55 E%
ST

17-3I6\WIN20141021\20143023 2014-10-21 15-06-01%117-16-

(FRFIHNE

555 e : Z014/10/29 14:32:22 : Weijing
{18 H e g

RID1 &, Refractive Index Signal (E'\DEACEGZ... 117-18WW 2014102 120141021 2014-10-21 15-06-0T\FA-GI01.0)

rRIU
80000

70000 4

HE Py : fa4
A FH T :
BEET :
P AT P A SR T A E T

3 %

xR

Pif %10, 5-4 SBECDEEMEFERIEE (EREE-FHERD

]
[
o
o
[}
[
[
=
P
b
-,
i
[
-
P
wr
]
b=
[P
[
[
.
m
ot
i.
.
i
Ire]
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-2 Validation of analysis procedure for Assay-Specificity-Reference solution
¥IE L E:\DEACBOZ694\SIMIIT-16 \WILW20141021\20141021 2014-10-21 15-06-01%1FC-0301.D
PR HR: DIz

BFIET + 3
fir® : pi-F-o03

107143 BEFESCEL . 1
R ¢ 20.000

17-16\WIN201431021201431021

Rt i

55 E%
S A

ing

MIZTT-IB6\WJIN20141023820143023 2014-10-21 15-06-01N\117-16-
(FFIHE)

= E ek y 2 /12715 5:42:10
RIDT A, Ralractive Index Signal [ENDEACE0Z.. 117-16WV 2014 102120141021 2014-10-21 15-06-01FC-0301.0)

=

AU ]
80000

=]
(=]
=
=
1
12 680

TR [F T : 1.0000
WEET : 1.0000
Hirh R E R REETRRERT

=% 1: RIDI A, Refractive Index Signal

gt k0 MEB g RIFR TR MM S B R
(aRIU%s]  [nRIU] EF  (min]

wwn SREELET v

FiPE10. 5-5 SBECD&EMEAERIEE (FREE\EEEWE-\HFEREE-1

12p0=-2 201573731 11:28:32 linping W 1/1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-3 Validation of analysis procedure for Assay-System suitability-Solution 2
¥IE L F: E:\DEACBOZ694\SIMIIT-16 \WILW20141021\20141021 2014-10-21 15-06-01%1FC-0302.D
PR HR: DIz

BEFI4T -

fir® : =
138117 BEFESCEL .
R : 20.

T ITiE ANSIMIIT-18\WI\20141021\20141021
:ﬁ;ﬁ'ﬂ%ﬂf{ 02:21 ing
SrET iR T-IENWIN20143023N20143023 2034-30-21 15-06-03N117-16-

i (FFFIITE)
55 e : 2 /10/29 14:4%:03 : Weijing
RID1 &, Refractive Index Signal (£ DEACEGZ.. 117-1BWV 201410212014 1021 2014-10-21 15-06-0T I FC-0302.0)

AU ]
80000

=]
(=]
=
=
1
12,680

HEPF : a8

FRAH [F T : 1.0000
HREET : 1.0000
MR AR ERREE T RBRRET

{§5 1: RIDI A, Refractive Index Signal

i fREFRT(R] T T U T A5
$  [min] [min] [nRIUS]

i 1Z.pBO BB 0.7167 3.22867eb

B o i.27867ed

e SRULEH wex

P10, 5-6 SBECDE EllE i iiFE (ES -2\ EE-2)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-4 Validation of analysis procedure for Assay-System suitability-Solution 5
¥IE L F: E:\DEACBOZ694\SIMIIT-16 \WILW20141021\20141021 2014-10-21 15-06-01%1FC-0305.D
PR HR: DIz

FEFIAT :
' Al . e
HHFEHRA 1 2034/310/21 18:110:00 BEFESCEL .
R : 20.

FETIE 4N\SIMI1T-16\WI\201410211,20141021

:ﬁ;ﬁ'ﬂ%ﬂf{ 02:21 ing

S s MI1TT7-I6N\HIN20141021N201431021 2014-10-21 15-06-01)117-16-
) (B FIHiE)

=AM : 2014/10/2% 14:45:03 : Weijing

RIDT &, Refractive Index Signal [E'DEACB0Z.. 117-180WV J2012 1021020121021 2014-10-21 15-08-01FC-0305.0)
AU ]

80000

=]
(=]
=
=
1
12677

HEPF : a8

FRAH [F T : 1.0000
HREET : 1.0000
MR AR ERREE T RBRRET

{§5 1: RIDI A, Refractive Index Signal

i CREHET (R R TR U AR U I T A

k. fmin] fmin] InRIURg] [ARIU] 3

e SRULEH wex

P10, 5-9 SBECDE Bl i iiFE (ES M-\ E-5)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-5 Validation of analysis procedure for Assay-LOQ-LOQ1

TR \ZZAC::AS:—-\SZEY_'_"—'_6\"_'.'.'\2-:-'_4-:-52"\2-:-'_4-:-54 2014-08-27 13-00-13\1DA-5801.D

HiETR: DX

IR i1 3 r#;FHT : 58

1 2% : 1Z8 v B : pi-p-01

HHFEHRA 1 2014/8/29 3:15:02 uﬁ%&: ]
MR .

T ITiE

A 1EMN

SrHT

e e

[ O I T S I |

nﬁHJuﬂgﬁu

RID1 A, Refractive Index Signal (ENDEACBEZ. 11T7-18\LWE0140B2T 20120827 2014-08-27 1300131 DA-B801.D]
rRIU
BOO0O
60000
40000 -
20000 <
3
@
o
L1 - \ ——
T T T LA T
0 5 18 15 20 25 mir|

A T : T
HEET 1.0
e I TR U T AR T

=5 1: RIDI A, Refractive Index Signal

02 B i g
e ] 96 e g
Tk 5 (6%3D) {ASTM) g bl g 2
min] min] [RRIN] [nRIN] [RRIU] [MRIU/R]
2B8.1886  1%.4910 - = -1966.481

B x  EMAR U AEE OETE R rEE ES
[nRIO*s] [nRIU] BT [min] s B

www FRAEEET wes
WP 10, 5-11 SBECDE ElEAiERIEE CGEERE-1D

1260-2 20157278 20:26:40 Weijing W o1/1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-6 Validation of analysis procedure for Assay-LOQ-LOQ4
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-5-7 Validation of analysis procedure for Assay- Llnearlty-Squtlon
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-5-8 Validation of analysis procedure for Assay Llnearlty-Squtlon 3
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-5-9 Validation of analysis procedure for Assay Llnearlty-Squtlon 5
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-10 Validation of analysis procedure for Assay-Precision-Repeatability reference
solution 2-1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-11 Validation of analysis procedure for Assay-Precision-Repeatability sample
solution 1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-12 Validation of analysis procedure for Assay-Precision-Repeatability sample
solution 3
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-13 Validation of analysis procedure for Assay-Precision-Repeatability sample
solution 6
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-14 Validation of analysis procedure for Assay-Precision-Intermediate precision
reference solution 1-2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-15 Validation of analysis procedure for Assay-Precision-Intermediate precision
reference solution 2-2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-16 Validation of analysis procedure for Assay-Precision-Intermediate precision
sample solution 1-2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-17 Validation of analysis procedure for Assay-Precision-Intermediate precision
sample solution 2-2
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-18 Validation of analysis procedure for Assay-Precision-Intermediate precision
sample solution 3-1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-19 Validation of analysis procedure for Assay-Solution stability-Reference
solution Oh
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-20 Validation of analysis procedure for Assay-Solution stability-Reference
solution 4h
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-21 Validation of analysis procedure for Assay-Solution stability-Reference
solution 10h
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-22 Validation of analysis procedure for Assay-Solution stability-Reference
solution 24h
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-23 Validation of analysis procedure for Assay-Solution stability-Sample solution
Oh
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-24 Validation of analysis procedure for Assay-Solution stability-Sample solution
stored in darkness for 2h
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-25 Validation of analysis procedure for Assay-Solution stability-Sample solution
stored in normal place for 2h
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-26 Validation of analysis procedure for Assay-Solution stability-Sample solution
stored in darkness for 8h
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-27 Validation of analysis procedure for Assay-Solution stability-Sample solution
stored in normal place for 8h
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-28 Validation of analysis procedure for Assay-Solution stability-Sample solution
stored in darkness for 14h
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-29 Validation of analysis procedure for Assay-Solution stability-Sample solution
stored in normal place for 14h
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-30 Validation of analysis procedure for Assay-Robustness-Condition 2- Reference
solution
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-31 Validation of analysis procedure for Assay- Robustness-Condition 2- Sample
solution
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-32 Validation of analysis procedure for Assay-Robustness-Condition 3- Reference
solution
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-33 Validation of analysis procedure for Assay- Robustness-Condition 3- Sample
solution
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-34 Validation of analysis procedure for Assay-Robustness-Condition 4- Reference
solution
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-35 Validation of analysis procedure for Assay- Robustness-Condition 4- Sample
solution
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-36 Validation of analysis procedure for Assay-Robustness-Condition 5- Reference
solution
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-5-37 Validation of analysis procedure for Assay- Robustness-Condition
solution
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-38 Validation of analysis procedure for Assay-Robustness-Condition 6- Reference
solution
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Watson

Annex 3-5-39 Validation of analysis procedure for Assay- Robustness-Condition 6- Sample

solution
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-40 Validation of analysis procedure for Assay-Robustness-Condition 7- Reference
solution
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-5-41 Validation of analysis procedure for Assay- Robustness-Condition 7- Sample

solution
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

3.2.5.4.4 Batch Analyses

We inspected three batches of final product and all the detected items qualified, batch
analyses reports can be seen below, and representative chromatograms

3-BA-1~Annex 3-BA-34.
Analysis report for 20140910
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RRRRALSE | Shmiams, FRE BHEL R
i
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&R ARERASZH DMFRARZH EHE
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson
Watson International Ltd
Inspection report for Betadex Sulfobutyl Ether Sodium
CAS No.: 182410-00-0 Number: SEB20140910
Batch No. 20140910 Packing size 2kg/bag
Manufacturing time 2014.9.10 Batch size 126.8kg
Sampling time 2014-9.24 Period of validity 2016.09.09

Inspecting standard

Specification for manufacturing application of Betadex Sulfobutyl Ether

Sodium

. . Item
Item Acceptance criteria - Inspection .result conclusion
White or off-white powder, very White or off-white pOW‘_"e“
. L very soluble in water;
soluble in water; slightly soluble sliahtlv soluble in methanol:
Character in methanol; practically insoluble gntly : - | Qualified
in ethanol or methylene practically insoluble in
dichloride ethanol or methylene
) dichloride.
The retention time of sample is | The retention time of sample
the same to that of reference is the same to that of Qualified
standard reference standard
PP : : IR spectrum is corresponding
Identification IR spectrum is corresponding to s
that of the reference standard to that of the reference Qualified
standard
Positive reaction of sodium Positive reaction of sodium | Qualified
pH value 4.0~6.8 6.3 Qualified
Clarity degree of 30%w/v solution is clear and -
solution without foreign matter Clear and colorless Qualified
Betadex <0.1% <0.009% Qualified
Average degree of N e
subtitution 6.2~6.9 6.5 Qualified
1,4-butane sultone <0.5ppm 0.3ppm Qualified
Sodium chloride <0.2% 0.067% Qualified
4-hydroxybutane-1-sul o
fonic acid <0.09% 0.023% Quialified
Bis(4-sulfonutyl)ether -
disodium <0.05% 0.031% Quialified
Water <10% 4.8% Qualified
Heavy metal <Sppm <<5ppm Qualified
Arsenic salt <0.0002% <<0.0002%
Sulfate <0.02% <0.02%
Assay 95%-105% 101.8% Qualified
Bacterial endotoxin <0.02EU/mg <0.02EU/MG Qualified
TAMC<100cfu/g <<10cfulg
Microbial items TYMC<50cfu/g <10cfu/g Qualified
Escherichia coli. should not be
detected Not detected

Conclusion: the product inspected meets the requirement of specification for manufacturing application
of Betadex Sulfobutyl Ether Sodium

Analyst: Sijuan Nie, Ningning

Liang, Jing Wei

Reviewer: Xiao Wu, Yuanyuan Li

Reporting date: 2015-07-29
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Analysis report for 20140921
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson
Watson International Ltd
Inspection report for Betadex Sulfobutyl Ether Sodium
CAS No.: 182410-00-0 Number: SEB20140921
Batch No. 20140921 Packing size 2kg/bag
Manufacturing time 2014.9.21 Batch size 128.4kg
Sampling time 2014-10.04 Period of validity 2016.09.20

Inspecting standard

Specification for manufacturing application of Betadex Sulfobutyl Ether

Sodium

. . Item
Item Acceptance criteria - Inspection .result conclusion
White or off-white powder, very White or off-white pOW‘_"e“
. L very soluble in water;
soluble in water; slightly soluble sliahtlv soluble in methanol:
Character in methanol; practically insoluble gntly : - | Qualified
in ethanol or methylene practically insoluble in
dichloride ethanol or methylene
) dichloride.
The retention time of sample is | The retention time of sample
the same to that of reference is the same to that of Qualified
standard reference standard
PP : : IR spectrum is corresponding
Identification IR spectrum is corresponding to s
that of the reference standard to that of the reference Qualified
standard
Positive reaction of sodium Positive reaction of sodium | Qualified
pH value 4.0~6.8 6.2 Qualified
Clarity degree of 30%w/v solution is clear and -
solution without foreign matter Clear and colorless Qualified
Betadex <0.1% <0.009% Qualified
Average degree of N e
subtitution 6.2~6.9 6.6 Qualified
1,4-butane sultone <0.5ppm 0.2ppm Qualified
Sodium chloride <0.2% 0.067% Qualified
4-hydroxybutane-1-sul o
fonic acid <0.09% 0.024% Quialified
Bis(4-sulfonutyl)ether -
disodium <0.05% 0.032% Quialified
Water <10% 4.7% Qualified
Heavy metal <Sppm <<5ppm Qualified
Arsenic salt <0.0002% <<0.0002%
Sulfate <0.02% <0.02%
Assay 95%-105% 101.3% Qualified
Bacterial endotoxin <0.02EU/mg <0.02EU/MG Qualified
TAMC<100cfu/g <<10cfulg
Microbial items TYMC<50cfu/g <10cfu/g Qualified
Escherichia coli. should not be
detected Not detected

Conclusion: the product inspected meets the requirement of specification for manufacturing application
of Betadex Sulfobutyl Ether Sodium

Analyst: Sijuan Nie, Ningning

Liang, Jing Wei

Reviewer: Xiao Wu, Yuanyuan Li

Reporting date: 2015-07-29
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i tson
Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watso

Analysis report for 20140930

WREMEH MR BERAT
BT BB R R R &
CAS No.:182410-00-0 &i'5: SBE20140930
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£ H i 2014-09-30 ¥ 129.0kg
BHEHS 2014-10-13 H¥ME 2016-09-29
R BT I RE S A IR R A R A R R AR
BBEH o BRI R TRH 4
ERAHOREACMA. | ERHEEREEGHA,
P KRG EM: (EFRPB | KPR M, 76 PR wa s
W CLHS T WERRL | 2R e L
FAE. FAE
TR B B (0] 5% 6 W O B B () S50 R - 0 AR
4% B i fa) — B {4 B b 6] — 2
5 THM e B 5 5 0 R B LA 0T P 38 5 %) R 5 R Al
% — H—2
AR BY R % 5l R KRBTSR | #ome
M 4.0~6.8 6.2 &M
Gt EREM: WE6, 562
i e SRBILOMIR, £ BHELE Hra
AR R it 0.1% M TF 0.009% 154 M
SRR FHBRAE 6.2-6.9 6.5 A
1.4-T % A B 41§32 0.5ppm 0.2ppm FEME
Fe# At 0.1% 0.067% G
4-FR R T be- 1 -TERS @i 0.09% 0.024% TEME
R (4-Tf T 5L )Mk — 4 A4t 0.05% 0.029% rE e
K4y A 10.0% 4.1% fTame
LR AETEHEFRZH MFEHRZH e
g A2t 0.0002% DT 0.0002%-. ez
Hmh A5t 0.02% AT 002% 5 N\ | wame
CE 95%-105% L 1008% o\ HamE
oMo g A#id 0.02Eu/mg hF 0.0 P ¥ TEMsE
WEHART 100cfwg MENRHT Werug |
24 R B, BREAEY 50cfug E§~ﬁﬂﬁ¢fwmkl frame
KRR AR Y KRB AR
ib: 26 0 ST T AN AT B B 28 e R P R B b o, GRFEHE
BRI H. 5 T A: # L. 2015-07-29
Aot
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson
Watson International Ltd
Inspection report for Betadex Sulfobutyl Ether Sodium
CAS No.: 182410-00-0 Number: SEB20140930
Batch No. 20140930 Packing size 2kg/bag
Manufacturing time 2014.9.30 Batch size 129.0kg
Sampling time 2014-10.13 Period of validity 2016.09.29

Inspecting standard

Specification for manufacturing application of Betadex Sulfobutyl Ether

Sodium

. . Item
Item Acceptance criteria - Inspection .result conclusion
White or off-white powder, very White or off-white pOW‘_"e“
. L very soluble in water;
soluble in water; slightly soluble sliahtlv soluble in methanol:
Character in methanol; practically insoluble gntly : - | Qualified
in ethanol or methylene practically insoluble in
dichloride ethanol or methylene
) dichloride.
The retention time of sample is | The retention time of sample
the same to that of reference is the same to that of Qualified
standard reference standard
PP : : IR spectrum is corresponding
Identification IR spectrum is corresponding to s
that of the reference standard to that of the reference Qualified
standard
Positive reaction of sodium Positive reaction of sodium | Qualified
pH value 4.0~6.8 6.2 Qualified
Clarity degree of 30%w/v solution is clear and -
solution without foreign matter Clear and colorless Qualified
Betadex <0.1% <0.009% Qualified
Average degree of N e
subtitution 6.2~6.9 6.5 Qualified
1,4-butane sultone <0.5ppm 0.2ppm Qualified
Sodium chloride <0.2% 0.067% Qualified
4-hydroxybutane-1-sul o
fonic acid <0.09% 0.024% Quialified
Bis(4-sulfonutyl)ether -
disodium <0.05% 0.029% Quialified
Water <10% 4.1% Qualified
Heavy metal <Sppm <<5ppm Qualified
Arsenic salt <0.0002% <<0.0002%
Sulfate <0.02% <0.02%
Assay 95%-105% 100.8% Qualified
Bacterial endotoxin <0.02EU/mg <0.02EU/MG Qualified
TAMC<100cfu/g <<10cfulg
Microbial items TYMC<50cfu/g <10cfu/g Qualified
Escherichia coli. should not be
detected Not detected

Conclusion: the product inspected meets the requirement of specification for manufacturing application
of Betadex Sulfobutyl Ether Sodium

Analyst: Sijuan Nie, Ningning

Liang, Jing Wei

Reviewer: Xiao Wu, Yuanyuan Li

Reporting date: 2015-07-29
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Watson

Annex 3-BA-1 Batch analyses-Betadex-Reference solution

{LR&:ICS-5000+  FFEF]H

WAL ik Ak

BEEMSR

2o -1 j(min):  29.99
20.00

Beebr il ED_1

firfls2

ek

2015/07/18 09:38

20.04

16.04

10.04

5.04

i1 - AR A -2

0.0
5.0+
0.0+
5.0
2003 - —_— S— —
0.0 5.0 10.0 15.0 20.0 25.0 30.0
BodR
Fs [mad SRR A T A Y HHLE EP) S+ & (EP)
min nC*min nC
& thIrT st 2.070 0.4978 3810 1705 15.48
2 a2 6.155 1.7563 7.894 5613 n.a
BR: 2.254 11.503 7318.00 15.48

[ 10.4.8-166 SBECDH fAller BF I BT L SHE R GREAE, JALRE MFll, o )R A 1- 3 8- 1)

Default'® 5+
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-BA-2 Batch analyses-Betadex-Sample solution 20140910

{LR8ICS-5000+ A7 A Tl SR RLEE S

BEEMSR

20140910
Fm
firfia2

—Eeh
2015/07/18 11:16

(min):  29.99
20.00
ED_1

50.0
40.0-
30.0
20.04
10.0
0.0
-10.04
2004 - — — — —
0.0 5.0 10.0 5.0 20.0 25.0 30.0
HagER
s | gF BETH e B (EP) FEE (EP)
nC*min nC
n.a &I R n.a. n.a. n.a. na. n.a.
1 6.038 0.1237 1.380 23744 1.25
2 42 6.166 0.1641 5.634 259205 0.83
3 5.262 2.0688 18.979 18465 n.a.
B 2.357 26.002 301414.00 2.08

Pi 1 10.4.8-212  SBECD-0Ifisfh =R 5 (0 5E B (20140910-1)

Default'® 5+
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-BA-3 Batch analyses-Betadex-Sample solution 20140921

{(B#ICSE000+ AT MR ER 1 3k & 185
HEER
e 20140921 IEFTHT A (min):  29.99
b 20.00
E 3] i# ED_1
firfls2
ek
2015/07/18 12:17
50.0
40.04
30.0
20.0
10.0
0.0
-10.04
20.0- T T T T ™ T ™ T ™ T - T T = T T T T T T T T T = T
0.0 5.0 10.0 15.0 20.0 25.0 30.0
BodR
g |esn B RfE EEE R ELE (EP) STEE (EP)
min nC*min nC
na. | hIRaE n.a. n.a. na. n.a. n.a.
1 6.038 0.0898 1.285 50404 1.54
2 #4r2 6.155 0.1399 5.208 202326 0.96
3 6.262 1.8578 17.707 19808 n.a.
LA 2.087 24.290 362538.00 2.49
FME10. 4. 8 -SBECD-0 W ALERMIFEROIIEAE (2014092 1-
Chrameleon (¢) Dionax
Default'® 5+ R4 7.2.1.5537
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Annex 3-BA-4 Batch analyses-Betadex-Sample solution 20140930

{LR8ICS-5000+ A7 A Tl SR RLEE S

BEEMSR

20140930 (min):  29.99
20.00
E 3] ED_1
firfls2
ek
2015/07/18 13:21
70.04
60.04
50.0
a0] \3-5.262
30.04
20.04
10.04
0.0
-10.04
200~ T T ™ T ™ T ™ T - T T T T T T T T =
0.0 5.0 10.0 15.0 20.0 25.0 30.0
BaER
ES |eey EEE R ELE (EP) ST (EP)
nC*min nC
n.a. | uE n.a, n.a. na. n.a.
1 0.1258 1.443 24322 1.16
2 #Hir2 0.1830 5.623 272089 0.94
3 1.9913 18.818 19416 n.a.
LA 2.280 25.883 315807.00 2.1
MEL10. 4. 8 —SEED-0 B flf B 1IN ZE (20140930 -
Default'® 5+
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-BA-5 Batch analyses-Average degree of substitution-Sample solution 20140910

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\test
samples\150629  test sample 20140910 001.dat

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/29/2015 11:27:47 AM
Printed: 7/3/2015 3:36:10 PM
Name
0.0050; ;0.0050
0.0025—: B © ~ :—0.0025
) < “r\‘\‘ “’/\\ [\\ 9 )
| . AU Y f . I <
00000W““WWL\-;1~WHW92LWAT:: ﬁ\ f K f \ ﬁ \\\%[\\\\\+/F\\\\iiﬁsﬂhLNhNﬁwnww“mWMWNMN~MN~ooooo
»0.0025; ;—0.0025
-0.0050 -+ttt ————— | 0.0050
6 8 10 12 14 16 18 20
Minutes
UV - 200nm Results
Name Relative MT Corrected Area Percent Resolution (USP)
1 0.59 0.052 0.00
2 0.66 0.266 10.78
3 0.73 2.029 3.91
4 0.80 6.167 3.09
5 0.86 14.690 2.43
6 0.93 23.389 1.74
7 1.00 26.962 131
8 1.09 18.401 1.38
9 1.19 6.789 1.49
10 1.27 1.255 1.32
Totals

100.000

M 10. 4. 9-43 SBECD HH -~ 34 BRARE FR0 5 T -3 iE B CRE SRS -20140910)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-BA-6 Batch analyses-Average degree of substitution-Sample solution 20140921

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\test
samples\150629  test sample 20140921 001.dat

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/29/2015 12:16:18 PM
Printed: 7/3/2015 3:38:05 PM
Name
0.0050—: :—0.0050
0.0025{ 7o) ;0.0025
) | A\ / © o
) : < “A\ “( \‘ “f\ N I z
00000 = o ™ /,»"\ “»‘ | B S R e - 0.0000
] ‘\\\VL“TL\K NN\ ) / - i
| S MEAT A SN N &K% 7
»0.0025i 5-0.0025
-0.0050 -+ttt ————— | 0.0050
6 8 10 12 14 16 18 20
Minutes
UV - 200nm Results
Name Relative MT Corrected Area Percent Resolution (USP)
1 0.58 0.091 0.00
2 0.65 0.192 11.85
3 0.73 2.118 4.82
4 0.79 6.244 3.18
5 0.85 13.775 2.41
6 0.92 23.570 1.73
7 1.00 26.874 1.32
8 1.09 18.573 1.36
9 1.20 7.015 1.46
10 1.29 1.548 1.38
Totals
100.000

M 10. 4. 9-44 SBECD FH -~ 34 BRAR (R0 5 T 2B iE B CRE SRS -20140921)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-BA-7 Batch analyses-Average degree of substitution-Sample solution 20140930

Data File: C:\32Karat\BZZY\Average degree of substitution\Conditions fumble\test
samples\150629  test sample 20140930 001.dat

Method: C:\32Karat\Projects\Default\Method\UV OQ1.met
Acquired: 6/29/2015 1:26:28 PM
Printed: 7/3/2015 3:39:06 PM
Name
0.0050 i ;0.0050
0.0025 i o © - 50.0025
: i < ff(\\ - i 2
0.0000 - = o o ) J \‘\ A It o 9 -0.0000
i “\"f“‘“r%%%’/ l‘% gv‘h gl Ny /l\%/gw:
-0.0025 — ;—0.0025
-0.0050 -+ttt ————— | 0.0050
6 8 10 12 14 16 18 20

Minutes

UV - 200nm Results

Name Relative MT Corrected Area Percent Resolution (USP)
1 0.56 0.075 0.00
2 0.64 0.223 12.83
3 0.72 1.979 4.76
4 0.79 6.063 3.48
5 0.85 14.686 2.49
6 0.92 23.217 1.74
7 1.00 27.060 1.32
8 1.10 18.637 1.38
9 1.23 6.791 1.76
10 1.31 1.269 0.00

Totals

100.000

M 10. 4. 9-45 SBECD HH -~ 34 BRAR (R0 5 T 2B iE B CRE SRS -20140930)
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-BA-8 Batch analyses-1,4-butane sultone-Blank 20140910

ADATANSImiiT=-164201431120N20141320 2014-11-20 18-22-30\1Z2pF2601.D

22-30M28F2601.0)

P 10. 4. 10-50 SBECDHTL, 4= T kel aEa il i i IR (P e -2 1)

GC-03 11/21/2014 10:54:35 AM SYSTEM Fage 1 p0f1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-BA-9 Batch analyses-1,4-butane sultone- Sample solution A 20140910

Data File D:\DATAM\s 20 203 0 TEZTOL.D

mii7-164%2014313120,20141320 2014-11-20 19-22-30\1z

2230 2TF2T0.0)
28 =
26 =
24
22 =
20 =
-«
]
18 4 o ?
16
R k“-—n4_qAJ-,L,“¢l*ﬁ_-j- !
14 -]
12 <
10 F—————1———r———r——r—r—————————————————————]
1] 28 g 7.8 10 12.8 15 mir|

B 10, 4. 10-51 SBECDW L, 4= T J5ehi P Ba il s i s VR B (P (Rl 3 R s ilAD

GC=-03 1172172014 10Q:55:56 AM ZYSTEM Fage 1 p0f1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-BA-10 Batch analyses-1,4-butane sultone-Sample solution B 20140910

Data File D:\DATA\sIimiiT-16%20141120N\201413120 2014-11-20 19-22-30\1Z8FZ801.D
7 JIM

22-300128F2801.0)

26

24

22+

]
&
1
f.r5h

6.235

I 10, 4. 10-52 SBECDW L, 4= T J5eii P Ba il s i s VR B (b [l 3 R s e

GC-03 11/21/72014 10Q:56:08 AM ZSYSTEM Fage 1 p0f1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-BA-11 Batch analyses-1,4-butane sultone-Sample solution C 20140910

Data File D:\DATANsimllT7-16%Z0141120%201413120 2014-11-20 1%-22-30\1Z25F2501.D

22-30M28F250.0)

I 10, 4. 10-53 SBECDW L, 4= T J52ii P Ba il s i s VR B (P [l & - R i Ile)

GC=-03 1172172014 10Q:56:35 AM ZYSTEM Fage 1 p0f1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Annex 3-BA-12 Batch analyses-1,4-butane sultone-Sample solution D 20140910

Data File D:\DATA\sImiiT-16\Z20141120M%2014313120 2014-11-20 189-22-30%130F300

L
S
S
[
L

22-300130F3001.0)

26

24

22+

6.233

D10, 4. 10-54 SBECDH L, 4="T Jreiid P Ba il s ik e VR I8 (P [RD g - HE s D-1)

GC-03 11/21/72014 10Q:56:46 AM SYSTEM Fage 1 p0f1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Last changed r Li/21/2014 Hi

FIDT A, Front Signal [DADATASm 1P A0 4115201241118 20141118 17-43-28 0niineEditedBE.0)

6.236
156

P10, 4, 10-122  SBECD-0RF 1, 4= T hEfE N BRI & B (20140921-4)

GC=-03 1172172014 10Q:05:59 AM 3SYSTEM Fage 1 p0f1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP Watson

Last changed r Li/21/2014 Hi
FIDT A, Front Signal [DADATA M1 411520141118 20141118 17-43-28\0niineEditedBE.0)
a ]
28
26 1
24 o
—T
min|
ffiPE10. 4. 10-123  SBECD-0IRF 1, 4- T s iy BRI 2 & (20140921-B)
GC=-03 11/21/2014 10:06:10 AM SYSTEM FPage 1 pf1
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Betadex Sulfobutyl Ether Sodium EDMF-M3-AP

Last changed : 3 i
FIDT A, Front Signal [DADATA M1 P804 115201241118 20141118 17-43-280niineEditedB4.[)

EERTIE E (20140921-C)

SBECD-0f 1, 4-T kel iy BB

B 10, 4, 10-124

el
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