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Test report
MR

Sample Information

Fﬁ&%‘lﬁ\

Nalfurafine Hydrochloride Related
Sample Name Sample properties Solid
Substances
FE i 24 R EFTRERIN fi] 1
ERTR N R L AR ) oL
Date of receipt During testing
2025/09/25 2025/09/26~ 2025/09/30
ke H 3] DI 1A

Test the ingredients and structural formula

MR K AR

HCI

Chemical Formula: CogH35N,05
Molecular Weight: 476.56

Z&J5 21

Experimental Requirements
SR ER

Develop a method to achieve effective separation of nalfurafine hydrochloride from its potential impurities

(cis-impurities at positions 6a, 23, and 24; that is, Impurity 21); the requirement is that the resolution should be as high

as possible.

TFACiH 2 ERBR NP ME 5 HABE R (6a, 23 55 24 (28T BIRR 210 AR ERIINE: 2R, 78

JERE AT -
BH: BFZEVE, EREGRAMEZNAHRRAR, ARERELATHT, TIEH,
Add: LigHHTX BR85S BIBETR (FIl) HEEKAEI0SHK #P4: 201600
Add:ifT &2 % m BH K MMAEH1685 B4 : 321000
1B4%: 211500

AddSIHERRBAE KRR HB225FH4E
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Reference Method
SETE
/
Reagent information
BIfE R
Reagent Name Grade Brand
R Al RN @l fin A
Water Ultrapure water Welch
K EEELLVIN D!
Methanol HPLC Welch
iz JENEE D!
Acetonitrile HPLC Welch
M ik Hia
Phosphoric acid AR Aladdin
TR PaRIE (TENAN
Sodium 1-octanesulfonate AR Aladdin
1- BERs R B TR (TETA
Instrument Information
DEZENS
Test instruments Instrument Model
AN E EEes)
High Performance liquid chromatograph
B Thermo U3000
AR € 8
1. Test process:
1.1. Chromatographic conditions:
i 1 2% A
Chromatographic column: .
ot Xtimate-C18  (4.6x250mm,5pum)
@15 ﬁ{
Mobile phaseA: 20 mM Sodium 1-octanesulfonate (pH adjusted to 6.1 with phosphoric acid)
mBhAE A 20mM 1-*FREEEREA(ERL I pH 2 6.1)
Mobile phaseB: Acetonitrile
JiEhiH B O
F: BRIRERE, WREZERNNZNAERAR, ARSAKERTIFY, FTEH,
Add: Li§HHT X BAR BG5S B iETZ (FIl) BRE ZARI0SH BB 201600
Add:HI B £ EH B HENMAEH1685 B4 : 321000
Add: IR EARBAEE X2 HB225Fi54k #p4&: 211500
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F}\(;W r‘aEtez 1.0 mL/min
Injection volume:
b B 1ol
Column temperature: o
B 107c
Detector:
Hodll 58 v
Detection
wavelength : 210nm
SRUERRLES
T (min) MPA (%) MPB (%)
0 90 10
Gradient program
B e R 45 55 45
47 90 10
55 90 10
Notes /
TR

1.2. Solution preparation (V&R ECHI])

1.2.1. Preparation of mobile phase (JitZIAHECH!]) -
Mobile Phase A: Weigh 4.3 g of sodium I-octanesulfonate, dissolve it in 1000 ml of pure water,
ensure complete dissolution, adjust the pH to 6.1 with phosphoric acid, then filter and sonicate to obtain

the solution.

TENH A: FREX 1-Fhetileh 4.3g V8T 2 1000ml 27K, 782075, FWERRIH pH £ 6.1,
o g e E A

Mobile Phase B:Acetonitrile .

MBI B: L.

1.2.2. Blank solution. Diluent (Z¥HEWR FkFHF]) -
Methanol
A I

1.2.3. Test solution CMNRIAEW)

Test solution 1: Take an appropriate amount of nalfurafine hydrochloride, weigh it accurately,

dissolve it in methanol and dilute to prepare a solution containing approximately 0.5 mg per 1 ml.

TR 1 B RROAR A MEE &, R ARE, HIH I RRe i BB Tml sP 2955 0.5mg 1
AR E

B BEAERH, ERSERRMZNAERAR, ARSKERDiFT, FITEH,

Add: LS HiIX BB S BBETZ (PIl) HEE XREI0SHE b4 : 201600
Add: T2 € BEX MM AEHI1685 1% : 321000
AddSIHERRBAE KRR HB225FH4E Wp4s: 211500
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Test solution 2: Take an appropriate amount of Impurity 21, weigh it accurately, dissolve it in

methanol and dilute to prepare a solution containing approximately 5 ug per 1 ml.
MR 2. BUR I 21 hE, FEEARE, HHEEEAIEMRES] A 1ml tH2)E Sug KR

Test solution 3: Take appropriate amounts of nalfurafine hydrochloride and Impurity 21, weigh them
accurately, dissolve them in methanol and dilute to prepare a solution containing approximately 0.5 mg of

nalfurafine hydrochloride and 0.5 pg of Impurity 21 per 1 ml.

MR 3. HGRIRANEFIME S 40T 21 I& &, FEHME, MR EEMEIEMmEESI S 1ml H4)
BRI EE 0.5mg. 425 21 0.5pg HIVE R -

2. Chromatogram and data (35 EIRIEHE)
(1) Analysis spectrum of blank solvent (% &7 4T B -

7 20250926-1 #41 [Fzh#i4] TD2- (AfHIA%-pHE 18 E1RE) ko1 UV_VIS_1 WVL 210 nm
mAU

00 2 50 75 100 125 150 175 200 225 250 275 300 25 30 375 00 425 450 475 500 525 550

(2)  Analysis spectrum of Test solution 1 (IR 1 7347 K1) -

e [ 202500061 453 [F B4 TD2- (A#EIFEE-pHE 1/ E ) sample2 UV_VIS_1 WVL:210 nm
mAU 37647

00 25 50 75 100 125 180 175 200 25 250 275 300 325 380 375 400 425 450 475 500 525 550

(3)  Analysis spectrum of Test solution 2 CIRAAER 2 AT L) -

B BEAERH, ERSERRMZNAERAR, ARSKERDiFT, FITEH,

Add: LS HiIX BB S BBETZ (PIl) HEE XREI0SHE b4 : 201600
Add: T2 € BEX MM AEHI1685 1% : 321000
AddSIHERRBAE KRR HB225FH4E Wp4s: 211500
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7 20250926-1 #42 [F&F 5] TD2- <AmUﬁerHs.1/k‘:'§ﬁt imp21 UV_VIS_1 WVL:210 nm
mAU

H ch

|1-38.435

00 25 50 75 100 125 150 175 200 25 250 275 300 25 350 375 00 25 450 475 500 525 550

(4)  Analysis spectrum of Test solution 3 (XA 3 AT ) -

1 20250926-1 #43 [FE 4] TD2- (AH i #E-pHE. /B L3 ) sstt UV_VIS_1 WVL:210 nm
mAU 37507

12-38.443

min

r T T T T T T T T T T T T T T T T T T T T T ]
00 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 50.0 525 55.0

(5) Chromatogram and Results of Scale-Up Analysis for Test Solution 3 GIAE R 3 K97
SIEYSEE DR

%
37.507 na 9994 4275608 161988 DMB" 0254 091 226 121111
111 BB

B BEAERH, ERSERRMZNAERAR, ARSKERDiFT, FITEH,
Add: LT IX R k855 BT (FI) HEE ZRIEI0S K B4 : 201600

Add:#I g £ & H B KW EHI1685 1% : 321000
AddSIHERRBAE KRR HB225FH4E Wp4s: 211500

Tel:400-810-6969 Web:www, welchmat.com




Report No (%545 ) : 20250919-972

&v ARME(LE8IRNBRAT

3. Conclusion (45i8)

Using the Welch Materials Xtimate-C18 chromatographic column (4.6x250 mm, 5 um) under these
chromatographic conditions, nalfurafine hydrochloride and its Impurity 21 can be effectively separated
with a resolution greater than 1.5.

1 H JB 3k Xtimate-C18  (4.6x250mm,5um) FEML iS40 T, REE A R0 B8 Eh IR 4l ik i
WE S FL AT 21, B KT 1.5,
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