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1. B#Y Purpose

L% GL3000 #{E Rk R4 hERD, BIAZRBEETHOIEYE, TEETSHNBENERINEIR K,
RESHEMERRTORTREEFERAEX.

Through the qualification of the GL3000 purification separation system to prove the reliability of the equipment
operation the stability and result reproducibility of main operating parameters, and all equipment performance
specification meet the design and production requirements.

2. #5E Scope
AL RERTHEERBEBERATEER GL3000 BAES M ARLE, EITHER.
The program applies to the installation and operation qualifications
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of GL3000 type purification and separation system produced by Gelai Precision instruments co.

3.4t Overview

3.1 &Mt : Equipment summary

GL3000 Ban{b it 248, R —ABRBEENSVRERBRALS B RA.

The GL3000 type purification and separation system is a preparative high performance liquid chromatography separation
systems.

It is constituted by the pump liquid delivery system, UV detector, preparative chromatography column system - fraction
collector, control software system.

Its working principle is:

The mobile phase A and mobile phase B in containers are pumped respectively by pump A and B to delivery into the
system and mixed in the mixer.

Sample solution is transmitted by the injection pump C, that combine and load into it into the front end of
chromatography column (stationary phase). The sample experiences continuous adsorption-desorption partition process
between the two phases.

Since the various components of the sample solution have different distribution coefficients between the two phases, so
they are separated into individual components that flows out of the chromatography column without overlaping.

The component absorption value, when passing the UV detector that is set to the maximum UV absorption wavelength
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for the component, is converted into a digital signal continuously, and became workstation recorded chromatogram.
The Fraction collector will collect the desired sample component into specified container channel, according to the time
position or peak signal voltage setting.

HMETERNSHA  REWEEHNEREERESS, REREMRE SR, HERE GCRIMFAIRERIRERE, RRERK,
BN, ERFRS.

The main technical verification parameters:

The pump flow rate setting error SS, the flow rate stability error SR, Gradient error GC, UV detector wavelength indication
error, wavelength repeatability, baseline noise, and baseline drift.

ZESEEMENERREENT ¢
The schematic diagram of the chromatography instrument is as follows:
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FEITAA NI —

; T IR EREE TEN
Mcie e s A pump = [ Bes g @ Control & Data Processing Workstation
Mi =l g
SEILD _[%m — EE areEs | |
Mobile phase B “| B8 pump 8 Fraction collector
s ?
BRER %= 2 T =henm
Sample solution C pump Er UV detector

BiTEndEEREE
The chromatography instrument connection diagram

4. BeB/ BB E Verification team members and responsibilities
ARG HNE R #2825 Gelai Precision Instruments :

RHEERE A ENRE, mR/AENTE. RERR S ENEIRE, AAREERNTTEAES.

Provide verification scheme service and group action coordination.

Follow-up approval process of qualification program, organize verification data and generate reports.
EF/A8] Customer company :

BERRMEZSE, AEEDBREPIMBPARRELE AGEREIAENEE,

R EER AR PHRERTREE.
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Review and approve the scheme, responsible for coordinating each department in the qualification process.
Organize supervision for the implementation of the qualification process, and coordinate to investigate the deviation and

scheme changes in the qualification process.

5. fiizEEA4ERSEE Terms and Abbreviations :
HPLC : &% 4BEH & HPLC: high performance liquid chromatography instrument

(@)}
W

E Bt : References
ZmEERETES]) (XXX hR) Drug production-verification Guidelines" (2XXX edition)

(2

(R4 EmEETIFRE) (2010 F1E7]) "Pharmaceutical production quality control specifications” (2XXX Amendment)

B

»f

(FREEREEER) "Equipment Qualification Management Program”
(JJG 705-2002 #FHEEMESTEWERTE) "JJG 705-2002 liquid chromatography verification procedures”

7. HFAI#E ¢ Qualification preparation

7.1 AEEIIMERR : Training personnel qualification

7.1.1 ®RAE . BRI RIEIERM. Qualification Method: Check training records and training accounts
7.1.2 olEZRRE  FA2EABHREIRSRLEZSHE

Acceptance criteria: All personnel participating in the program should be trained and pass the assessment.
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sCEEER : Record table:
. EZAER .
S il =H [ ) = ki L
- Assessment :
Full name Department | Training content it Signature Date Remark
results
NS
The qualification
scheme
12 FhA2 BB NSRS NIEZZ S, All personnel participating in the verification should be trained and
Criteria pass the assessment.
& #&#m Conclusion
& 5F Remark
wmEA/BH B P1ER/HEA
Checker/ Date Customer qualification/Date
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7.2 FEERFEHRRER © Main instrument and gauge calibration qualification
7.2.1 WERIA .
HRRERE S, itFEamIt, RRESHET, RBRAYY, SEXTTERAL RZAIMGE.
Qualification Method: Check for consistence of calibration certificate, including the instrument number of records,
calibration certificate number, valid date of the certificate, and copy of certificates as annexes of this program.
7.2.2 nlERTE . FIENHERREROERBAUSLENR.
Acceptance criteria: All instruments are within the calibration validity.
7.2.3 fC#%E : Record sheet

BB %A N
_ Eh b - _ ra = Sk
Z7 Name . calibration valid i #ER Result
Internal defined ID Certificate No

date




Chengdu Gelai Precision Instrument Co., Page number : 11/??

File name GL3000 Chromatography System Verification program(IQ,0Q,PQ)

Device HPLC purification system Type: GL3000 Alternative versions New
File code GL-0005-01 Execution Date

#&&m Conclusion
5t Remark

wmaAN/HEH =P /HER

Checker/ Date Customer qualification/Date

7.3.3 EoEREk ¢

7.3 REEMMER : Device Information qualification

7.3.1 ®R75% 1 IRSBWE. Qualification Method: Site inspection

7.3.2 SRR  REAE—HAIEM. Acceptance Criteria: The device has a unique information for identification.
7.3.3 iC#%E : Record sheet

i EEZ Device Name ZETISE Device Model H 4w Serial number




Chengdu Gelai Precision Instrument Co., Page number : 12/?7?

File name GL3000 Chromatography System Verification program(IQ,0Q,PQ)

Device HPLC purification system Type: GL3000 Alternative versions New
File code GL-0005-01 Execution Date
FrEEELFS Departments ZHEME Installation location

&3t Remark

wmEAN/HH ERER/HEH

Checker/ Date Customer qualification/Date

74 XHERER : Confirmtion of documents

741 W RepExrEHRERRENXYER, BRERERSERE, £HRMBEE, MERER.
Qualification Method: Check on-site the documents from equipment suppliers.
It should include product certification, manual, material proof.

742 olIEIRE  ANGERSSEEE, HEAS
Acceptance criteria: All documents is completely and readily available.

7.4.3 EC#%% : Record sheet

2 E 4R Device ID

NHERZHE HE EiE st




Chengdu Gelai Precision Instrument Co., Page number : 13/?7?

File name GL3000 Chromatography System Verification program(IQ,0Q,PQ)

Device HPLC purification system Type: GL3000 Alternative versions New
File code GL-0005-01 Execution Date
Documental name Quantity | Are complete
#&am Conclusion o Pass o Fail - ZWAIXA @ This testhas __ deviation

fB3F Remark

wmEAN/HH ERER/HH

Checker/ Date Customer qualification/Date

7.5 MRl/4ER: Material/Substance qualification
7.5.1 WRIA  BERRESUIRE, WAk E
Qualification Method: Check source certificates or labels, and record the information
7.5.2 TIEEARAE  PRAMKE/YIRIEME, B8, HED, KAV ENTE, BAENAGEEEEERRE.
Acceptance criteria: All documents is completely and readily available.
Acceptance Criteria: Information of all materials/substance name, specification, supplier, lot number and expiration date is
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completely provided, and the valid date covers the time to use.

7.5.3 FoEEE : Record sheet

#M Name #i1& Specification | &R Supplier #E5% Lot number | AXHAZE Valid until | Pass/Fail
#5 o o Pass o Fail - ZNAIRKA  fElfw= This testhas _ deviation

#&am Conclusion

mBEAN/HEA BEEMER/BH

Checker/ Date Customer qualification/Date
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8. L#MEF Installation Qualification(IQ)

e HERRAE R
RS . L o :
o _ MR ZZE Qualification criteria Qualification
Quialification Project
results
N— BEbF Y, SNREEZR, 5N, ARENS, FE EBERERZERFR
1%73‘5 Hﬂﬁ% EEEIIL:\ -
@3
The instrument . L ,
- ctallati All components is intact, neat appearance, no stains, inside and outside
installation
o surface is bright and smooth, no scratches. The Instrument is installed
qualification .
stably and firmly.
wAles, REWEAER BWoBENT, nBEETRMESEN, HNRENE
EIFIER, WEA UPS B, EikEes, SRENRENAREREES, IP
FBREBEER fIitEe & ERE.
Power cable Access to UPS power supply and connect properly to detector, liquid
connection delivery pump, chromatography column, column thermostat cab and
computer. The cable for computer and printer communication is
connected properly, and IP addresses if necessary set correctly.
=5 pi AR, REEWMZAER, NBEITRME, WAREERR 2 EREEREEE
= ipes
P e, SEWIIATE, A EARREREAT 2 AR,
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Pipes are properly connected for solvent bottle, liquid delivery pump,
chromatography column, the detector and the waste container, and are
identified with tabs, and the solvent bottles are labeled with name or

code of solvents contained.

BliSZitina
Computer
installation Check

FIREIRFARR, EREESEIERNEE WINDOWS OS.
Turn the power switch On, the computer should be able to successfully
start WINDOWS OS.

el L ke
Instrument Control

Software connection

RENET, RefEREEREHIERES IR A &R,

EEHIGEPOHER WARSIEHAETSERE,
BEARBRENEIFEENENE, TIEFNTAER, REER.

Start the software, the instrument should be able to successfully
connect with control software. In the control software, parameters can
be set for control pump, detector, and other modules.

Each module actions in accordance with the requested instructions and
can successfully complete the sample loading and data collection.

43 Conclusion :
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wmaEAN/HE E PR/

Checker/ Date Customer qualification/Date

9. #E{THESR : Operation qualification :

FERRAE R

operation test

automatically finish self-test and start.

Set the flow rate and ratio of the solvents, and pump can run accordingly.
Click Stop pump that pump should be stopped and restore to its initial
state.

IEE Item AIER 7 A B Ol 212 % Test methods and acceptance criteria o
Qualification results

FELEINREEEA D, AERR, EdRREBE S BRI EE.
RNERREZATRLLA, ERoRREETT. MEBEARAER, EFFELEEME,
W18 2 WUAAREE.

BmEa - .

5 Turn On each pump module on the workstation. The pumps should

ump

bl Erd
Detector

EIT’EHEEPT 2 IR I ZR AV RE, EAIEEl. FRE, MEEDIMT A B
;E\JE_I- /»/s/ J/&F
The detector On and Off control can be realized in the workstation.
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When it is turned on, the Deuterium lamp should be lit and pass
self-testing successfully. The detection wavelength can be set.

B m/E % 100bar, FLIENNAIR, =B 100bar F,

BRHIWE HHF LB TR ERRRITE 100bar AETT, REZRAR.

Pressure alarm | Set the maximum pressure of 100bar and gradually increasing the flow
rate. When the pressure exceeds 100bar, the pump is stopped or the flow

rate is reduced to remain pressure within 100bar to protect system.

453 Conclusion :

wmEAN/HH ERER/HH

Checker/ Date Customer qualification/Date

10. 4 BEMERY Performance Qualification

10.1 7J<,;|LL_?’EEEF'7§H ZE The accuracy and precision of pump flow rate
10 1 1 /EJnitj\j_/z UER ﬁ A B C /ﬁﬁ,‘]/)lL %Ea_j(%lzl:.ﬁﬁg 10%, 50%, 90%.
DK T2 EME, BTEMEER, FAKAKBIHEN, ERRALECNEENTERLT.
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WE 1 NEEEERHKE, BERERRENTE 6 R, stEERFIIRIRERTE BENBEEEEE,

5% 6 {ERIEERER RSD E.

Set the A, B, C pump to 10%, 30%, 50%, that is relative to the maximum pump flow rate respectively.

Run the pumps with purified water as mobile phase, without passing through the chromatography column, and flow directly
to an empty beaker of known weight. Collect for 1 minute and get water weight.

Repeat 6 time for each specified flow rate value, and then calculate the relative standard deviation of the averaged actual
flow rate with specified value, with RSD values calculated between the 6 measured values.

10.1.2 #12# Acceptance Criteria:
#ME Accuracy : RE% <2.0%
BZE Precision : RSD% < 2.0%

10.1.3 5¥&A=™ Formula

RE%= | FM-FS | /FSx100%

2
RSD%:\/Z(FM - ﬁMj /(n—1) / Fmx100
Fu=W/p/T
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NOTE :

RE% SRIMREREE - Pump flow rate accuracy

RSD% SRIERIEZEE - Pump flow rate precision

W MENMEESE (g ) - Mobile phase Weight(g)

Fs MEREE ( ml/min) - Flow rate set

Fm ZmEAEME (ml/min) - Flow rate measured

B —HR MR EENEMTFIE ( ml/min)
- The arithmetic mean of measuring flow rates of same set of pump

Fu

p—ERRE NRBEMNZEE(g/cm3) - Mobile phase density at experimental temperature
T— I ERENBRIRIRE ( min ) - Mobile phase collection time

10.1.4 scéx

EHHARTE Pump Number A EH PumpA

En—

TIREEEE Flow rate set

F1X % EHHE Mobile phase Weight
1 E 2 Measured flow rate
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FE2R % E1HHE Mobile phase Weight

2 BEHIER Measured flow rate

FE3IR % E1HHE Mobile phase Weight

3 BRI Measured flow rate

B4R % E1HHE Mobile phase Weight

4 BRI Measured flow rate

E5R % E1HHE Mobile phase Weight

5 BRI Measured flow rate

E6R % E1HHE Mobile phase Weight

6 BRI Measured flow rate

HRETE THEIIR#EZE Relative standard deviation

Result

Calculation | RSD%

e

Conclusion

et MIEKRESR  °C, HEMLKEESR

Remark Purified water temperature °C, Corresponding purified water density
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wmaE A/HEA EPMER/HER

Checker/Date Customer qualification/Date

ZEAmSE Pump Number

B &JE Pump B

TiREEEE Flow rate set

F1R % EIMHE Mobile phase Weight
1 ERIEE Measured flow rate
FE2R % EIHHE Mobile phase Weight
2 BRI Measured flow rate
E3IR % EIMHE Mobile phase Weight
3 EHIRE Measured flow rate
B4R % E1HHE Mobile phase Weight
4 ERITER Measured flow rate
E5R #%E)HHE Mobile phase Weight
5 ERITER Measured flow rate
F6R #%E)HHE Mobile phase Weight
6 ERITER Measured flow rate
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HERETE THEIEXE Relative standard deviation

Result

Calculation | RSD%

fE o

Conclusion

et AEKRESR  °C, HEMALBKEESRS

Remark Purified water temperature  °C, Corresponding purified water density

mEAN/BH EPER/ B

Checker/Date Customer qualification/Date

EH4RTE Pump Number CEH PumpC

TR EE Flow rate set

F1R % E)HHE Mobile phase Weight

1 BEHIER Measured flow rate

F2R #%E)HHE Mobile phase Weight

2 BEHIER Measured flow rate
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FE3IR % E1HHE Mobile phase Weight

3 BEHIER Measured flow rate

B4R % E1HHE Mobile phase Weight

4 BRI Measured flow rate

E5R % E1HHE Mobile phase Weight

5 BRI Measured flow rate

E6R % E1HHE Mobile phase Weight

6 BRI Measured flow rate

HERETE THEIEXE Relative standard deviation

Result

Calculation | RSD%

fE o

Conclusion

et AEKRESR  °C, HEMLKEESRS

Remark Purified water temperature °C, Corresponding purified water density

REAN/HH

ERER/HH
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10.2 #BEBE Gradient precision
10.2.1 7% : Method
BB EPHREDR, WAZHRES 265nm, 7tiE 600ml/min, &t A R4EEK, BEHHB 52 S5%AAIKAR, ZE)tEB
A 5 ElFE e 0 &% 100%, 1N FEFf7R.
RIS R BRI R R EE (UL 2M PEEK ERE B D BEETL), BBl 100% B E8HE AP %R A, SRARERTERERGIITEE
B, BB EIE A B B 21 E LA RIS Az 8 LS R 1E.
Setting stepped gradient elution program, with detector wavelength of 265nm, the flow rate is 600ml/min.
The mobile phase is purified water, mobile phase B is 5% acetone water solution.
The ratio of mobile phase B changes from 0 to 100% in five steps, as figure shown below.
Connect the liquid pump and detector (go through a 2M PEEK pipe instead of chromatography column),
and elute with 100% mobile phase A in the system.
After the detector baseline is steady, start the gradient program and record the detector output signal values at various

mobile phase A and B gradient proportions.
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A

100%B

C

i 80%B

Hi

5

0%B

100%A |

20%B

100%A

B[] t

0%B

1B E RS N

HERERE)

B Schematic diagram of gradient error verification

15873230 : Gradient error verification test program:

AR &
iR Time (min) %A %B EFlow rate (ml/min)

Detection wavelength
0 100 0 EHRAREENS50% 265nm
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3 100 0 50% of the maximum

31 80 20 pump flow rate

7 80 20

7.1 60 40

11 60 40

111 40 60

15 40 60

151 20 80

19 20 80

191 0 100

23 0 100

26 100 0

29 100 0

10.2.2 OJ#EE1E%E ¢ Gei A#BiR+3.0% Acceptance criteria: Gei not exceed +3.0%
10.2.3 5t& 7% : Calculation method
VIR E)#H B U2 EXB BB LERE RUMER, st8EHERZE Gd,
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Y Gei RABFRERFEERE .

The detector output signal values corresponding to each mobile phase B content,

is calculated with the following formula to get error value, Gci, for every gradient step.
The gradient step with greatest Gci value is used as the instrument gradient error.

AT Formula
G, =(;-L,)/ L, x100%
Koy Gy — 351 BB (%)
L — i B S (ShdR 0% P
In — HBSIINES (SGEERIGEE0O PR TEE.

Gci = (Li-Lm)/Lm x 100%

Hh: Wherein

Gci= 8 | BBEMNRZE%), i-th step gradient error(%)

Li= 25 i Eisflzsem s oka0 1918, Detector output signals mean value of gradient step i.
Lm = =&IFE Li AYFIIME, Average of all steps' Li(s)
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10.2.4 &% Records

BERZBEHZE(B%) 0% ~ 20% 20% ~ 40% 40% ~ 60% 60% ~ 80% 80% ~100%
Mobile phase B content of
gradient step(B%)

B E R Z=Gradient error Gci

# . Conclusion

ARA/HE B/ HEA
Test person/Date : Customer qualification/Date

10.3 w#flzR K R2E®E M Detector wavelength accuracy

10.3.1 7% Method :

EHEE 275nm AREIRW, MEE 0.1mg/ml ZEHNREAR. TARALR, BEEREwASEO®, BEOEFHERAIzLEO.
Ik REg el R &=, 270-280nm iR IRINE, WEERFRE FMRIWEAX/), HEIRE &R AR

The naphthalene has known characteristic absorption at 275nm, and 0.1lmg/ml naphthalene solution in Methanol is
prepared and injected into the detector until eluted over the flow cell outlet. Close the outlet with solid plug.
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Set the detector wavelengths sequentially in 270-280nm range and to record absorbance, and then compare to find the

wavelength with maxima absorption.

10.3.2 ##E81: Acceptance Criteria

RRIETE 275+nm B AR The maximum absorption wavelength shoule be 275+nm
10.3.3 &C#% Record

st fE#mat Device ID

AIERE Measured wavelength (nm)

270,271, 272,273,274, 275, 276, 277, 278, 279, 280

B ARUYOE R The maximum absorption wavelength | nm

arZ= Error nm
wmaEAN/HEA EPwER/HE
Checker/Date Customer qualification/Date

104 ESHMBEELZER - Baseline noise and baseline drift
10.4.1 RIFH 7% : Test method
PL100% Pl & EE, UEEERAMSE 50% R P lzsnidit 3 £, FIERE.



Chengdu Gelai Precision Instrument Co., Page number : 31/?7?

File name GL3000 Chromatography System Verification program(IQ,0Q,PQ)
Device HPLC purification system Type: GL3000 Alternative versions New
File code GL-0005-01 Execution Date

RERRER 254nm, FEFBEECRER 20 nEURFERE, stEERMMERERTER.
Elute detector flow cell for 3 minutes with 100% methanol as the mobile phase and 50% of the maximum pump head flow
rate, and stop pump. After the detector baseline is steady, then record baseline for 20 minutes, save and calculate baseline

noise and baseline drift.

10.4.2 H#EEBTTE A © Acceptance criteria and calculation methods
104.3 #=12% Acceptance Criteria :
E#2%H Baseline noise Ng . <2x107 (AU)
E42%% Baseline drift: Nm<1x1073 (AU/h)
10.4.4 st&75% : Calculation method
B Ng : BISERPHNESIES(IEEFIEIR)AU)
BERER Nn & L/ NBAEZREERINVEEAU/N)
(BB 20 nEEAERRERBENEERES 1h NEZFERREOBUE)
Baseline noise N4: The maximum peak height(AU, valley to the peak) in the chromatogram.
The baseline variation the difference between continuously monitored level to the begin time baseline level, and is count
for one hour of period.
It is derived from the variation monitored in 20 minutes period.
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10.4.5 283k : Record sheet

AIFHIEE Testitem o] 1R#E Acceptance criteria AIEHAESR Test results

HEA A AL E Baseline noise <2x10> (AU) Ng : AU
B ZBAEE Baseline drift test <1x107 (AU/h) N : AU/h
A

Conclusion

AlRA/HE = PrER/HE

Test person/Date Customer qualification/Date

10.5 HMAMERMRE KRB NDIBEM System pressure resistance and pressure stability
10.5.1 7% Methods
BRI HIEZRA, ERE, BoEdMieilssEar. DIPEE-/K(50-50)8BEHME Fas, ARRRE, EERNEIREK
BEFER 80%, HERAFERERST 3 N, FNMEBIRBENEZE, ik 3 nENNSESBENOMFEET.
FRARERERARA K DAC HO B A A E K IFRE AR
Correctly connect the liquid delivery systems, injectors, chromatography column and detector of the instrument.
Start the instrument with Methanol-water(50-50) mobile phase.
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Adjust the flow rate to reach 80% of the maximum allowable pressure value.

After the pressure is steady, continue to monitor and record maximum pressure and minimum pressure values for 3
minutes

Touch with dry filter paper to check each piping joints of the pump and DAC axial compression system to see if any leakage
and wetted spot found.

10.5.2 #REE  FEREBEREZRD

Acceptance criteria: pipe joints should have no leakage

10.5.3 &#% Record

BHEARKEHFE EME Flow rate used(set)
= B KB & The maximum &/N\NBE Minimum R

pressure value pressure

The maximum allowable

pressure value

+ A
lé(\l:l afd

Conclusion




Test person/Date
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AR A/ HHA EPMER/HER

11.{mZ=3EBHt : Deviation tracking
ROREL B PRYRERCERELL, WE QA BE (RERER) .
Record the deviation for the testing process here, and to apply from QA for a "Deviation handling table.

MK

Serial number

fmZ=Hit Description
of deviation

1R =4R = EE
Deviation No. Are Closed

o A/BHA
Confirmer/Date
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12.M#EEC © Annex Registration
R EAR AN BENMAEREL, Wik “HEGRR NEKNESRE.
Register here the annexes that supports testing process of this program,

and according to the requirement of related test descriptions, to attach

to the program report.

fifFEECE Annex Registration Form

B 1472 7K 5%
Annex serial

number

AR e AR 1% W R E

Device ID Related sections

B

P %t Annex Description
Annex Pages
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13. #2% : Summary
scix A/HHE Record person/Date:
EFf&:/BH . Customer qualification/Date

FREA  fEfRZE Thistesthas  deviation

AR ERNFERERETERZ, REBRABEIAOT :
The test results and raw data is audited, the deviation is closed as follows:
oS5 E @A ois completely closed o k5EZEREAEA ois not completely closed

B (RKSR) RERZIELE.

There still (serial number) deviations need to be amended.
Ex#&455m : Final Conclusion : oPass oFail

Bt Remark :

Al A/HER ERER/HE

Test person/Date Customer qualification/Date
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