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Designed for you

Tailored to customer needs

)
o

Accurate measurements
compliant with pharmacopoeia

- Perform true determination of [a], using a sodium
lamp with D emission line.

- Measuring with a broad lights source, such as LED
or tungsten, still provides accurate determination
using a correction function.

Effortless operation

- Easy-to-use interface for smooth operation
- Newly designed cell for bubble-free, small-
volume sample handling

- Sample temperature control and monitoring
included as standard

Proper data management

- User management functions
- Optional software to ensure data integrity

Ensure optimal :
instrument condition 5

- Validation using standard quartz control plate .
from our ISO/IEC 17025 compliant lab R’
- Daily performance check function

- Excellent durability against acidic samples

Space-saving installation

- Compact design (approximately A3 size)
compared to conventional instruments

- All-in-one instrument featuring an integrated touch
display.




Polarimeter

P-4000 Series

Compact entry model with all essential functions P-4100

- Smallest footprint in the P-4000 lineup

- Long-lifetime LED light source for 589 nm measurement

- Quartz control plate enables accurate determination of ORD at 589.6
nm

- Reliable optical rotation accuracy for routine analysis (+10 mdeg)

Pharmacopoeia-compliant standard model P-4200

- D-line of sodium lamp for measurement

- Easily measure small-volume samples

- Sample compartment exhaust function

- Capable of high-throughput measurement using sipper cell

- Excellent optical rotation accuracy suitable for R&D applications
(2 mdeq)

Pharmacopoeia-compliant high-end model P-4300
for diverse applications

- Versatile wavelength selection using sodium and mercury lamps

- Automatic filter changer for selecting the appropriate measurement
wavelength

- Small-volume sample measurement capability

- Sample compartment exhaust function

- Capable of high-throughput measurement using sipper cell

- Excellent optical rotation accuracy suitable for R&D applications

(2 mdeq)




Stable and Accurate Optical Rotation Measurement

with the P-4000 Series

Sodium lamp

JASCO provides optical rotation measurement using the
sodium D-line ([a]p), in accordance with recommendations
of major pharmacopoeias (USP, EP, JP). Optional LED
and tungsten light sources are also available, enabling
expansion of the selectable measurement wavelength
range to support diverse analytical requirements.

Correction function when using LED and tungsten
lamp

Compared to sodium and mercury lamps, the measurement
wavelength when using LED and tungsten lamps heavily
depends on the performance of the selected optical filter
(refer to the right figure).

The P-4000 Series has an optical rotation correction function,
allowing data measured with LED and tungsten lamps to be
corrected using sodium lamp and standard quartz control
plate.
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Sample temperature control/monitoring

The following functions for sample temperature control and

monitoring are provided as standard:

- Use of a Peltier element for accurate temperature control
- In-cell temperature sensor for direct monitoring of the sample

temperature

Importance of sample temperature

Several pharmacopoeias require control and documentation of
sample temperature during optical rotation measurements, as

optical rotation is temperature dependent. Accordingly, accurate
temperature control and continuous monitoring are essential.
The P-4000 Series incorporates an automatic measurement start
function, ensuring that measurements commence only after the

sample has reached the specified temperature.

Sample temperature control Specification

Setting temperature range

15 t0 40 °C

Temperature control accuracy

+0.2°C

(when using holder sensor)

Temperature monitoring accuracy

+01°C

CYIIJERi)f Only P-4200/4300 available



P-4000 series

Durable sample compartment

Designed to prevent degradation caused by
acidic samples

- Fluororesin coated temperature sensor

- Protective coating on the inner walls of the
sample compartment

- Sample compartment window designed to
prevent acid gas from entering the interior ) :
of the instrument Sample compartment window Exhaust port
- Acid gas exhaust function

- Connection of exhaust duct (option)

Instrument validation with quartz plate reference
standard

Validation as described in several pharmacopoeias can be performed by using
calibrated standard quartz control plate.

ISO/IEC 17025 Accreditation &R

JASCO* has obtained ISO/IEC 17025 accreditation to
meet the calibration requirements of measurement
instrument. Calibration certificates issued by JASCO
include accreditation symbols (JAB and ILAC-MRA), which
are recognized worldwide.
*JASCO calibration division

User'f”endly Va||dat|on and Test items JP USP EP Basic
. . Repeatability of zero
daily check operations optical rotation v
Repeatability of v v
s s optical rotation
Instrument validation A -
ccuracy of optical v v v v
rotation
The validation program in the P-4000 Series verifies |Temperature control v
instrument performance using inspection items specified
in pharmacopoeias (JP, USP, EP). Linearity of optical v v
- Simple, dialog-guided operation enables easy rotation

execution of validation.

"™ Start > Run > Basics > Details > Check

Daily check W | Quartz plate QPA-414
"1""“ Criteria +17000 = ( 0102 + 0003 )
Monitor the condition of the instrument before/after daily e [{QBticaliFotazO U000
measurements through two easy to run tests: @ | Instrumental accuracy 0.699 %

Expanded uncertainty 0.003

Measurements 1 times

- Verify the optical rotation of a calibrated quartz control
plate
- Measure the intensity of the light source (HT voltage)

Registration of quartz control plate for check



User Interface for Effortless Measur

]

Measurement

information visibly arranged.

The window is designed to follow
the measurement flow, with key

Lg Stat > Set > Save > Measure O
Basic | Light source Na 7 DIT 1 | sec
Basic Wavelength 589 nm  ~ Repetition ‘3 times
1 Mode Optical Rotation / Interval [1 sec
Tetii Meaure blank

O.R. correction _Q
>
User
¢ 2
Save
Parameter setting

ey Start > Set > Save > Measure
Basic Light source Na H DIT [1 isec
Basic ' - ‘ times

Mode Optical Rotation - OK
Optical Rotation sec
1 Edit parametensg;;,atic 8_5_ ° Cancel
T Concentration
oy Sugar Scale -
Brix Purit
J
User
- ~
Save
Selection of measurement mode
o
g Start > Set > Save > Measure
Na Optical Rotation Temp.(Cell) [°C] any
589 nm _3_399 20.0 Zom
Y Sample Name @ (D)[°] OR(raw)?] ~ Temp.[°C] Memo
Blank +0.000 19.9 Blank
7 Samplel  -3.400 -3.400 200
Sample2  -3.401 -3.400 200 @
Sample3  -3.400 -3.400 200 Samplo
Sample4  -3.401 -3.401 200
Sample4-1 -3.402 -3.401 19.9
Sampled-2 -3.401 -3.401 20.1
Sample4-3 -3.401 -3.400 19.9

¢ >
E* H
E H

Measurement window

Analysis

4

Quickly review measured/saved
data along with measurement

R
conditions.

ﬁ Analysis “sample_20241213-2" o
ia | / X
Teble | sample 202412132
= |[No.  Sample Name a(D)"] SD Temp.[°C] O.R(raw)[*]  Blank 0.2
Open || @1 samplet -3.400 00015 200 -3.400 -0.000

samplel-1 3401 20.1 -3.401
(] sample1-2  -3.401 20.1 -3.401
Save samplel-3  -3.400 200 -3.401
& samplel-4  -3.398 200 -3.399
Prite samplel-5  -3.398 20.1 -3.398
2 sample2 -3.400 00013 200 -3.400 -0.000
sample2-1  -3.400 200 -3.400
Info. sample2-2 3401 200 -3.402
sample2-3 3401 200 -3.401
View sample2-4  -3.399 199 -3.399
sample2-5  -3.399 199 -3.399

Analysis window

Daily check (refer to page 5)

v Verify day-to-day stability
and condition of the P-4000
polarimeter.

Start > View

v

-
Date Pass/Fail Results[’]
2024/12/02 14:24 Pass +17.000
2024/12/03 14:05 Pass +17.000
2024/12/04 10:50 Pass +17.001
2024/12/04 14:18 Pass +17.001
2024/12/05 16:58 Pass +16.998
2024/12/09 8:41 Pass +17.001
2024/12/09 15:50 Pass +16.999
2024/12/10 10:54 Pass +17.000
2024/12/10 15:11 Pass +17.001
2024/12/12 14:11 Pass +16.999
2024/12/13 8:46 Pass +16.998

O.R(raw)[?] = Temp.[°C] "
+16.9998 20.03
+16.9999 19.99
+17.0007 19.92
+17.0014 20.03
+16.9985 19.99
+17.0007 19.93
+16.9992 20.03
+16.9999 20.04
+17.0006 20.09
+16.9990 20.05
+16.9982 19.98

Result preview

Validation (refer to page 5)
Verify
using test
pharmacopoeias (JP/USP/EP).

instrument performance

items described in

& Start > Run > Basics > Details

Method Basic

Items

Light source Na

JP
EP

Wavelength 589 nm

O.R. correction

Test item selection




P-4000 series

Administration (refer to page 8)

Users can establish general
instrument settings, manage users,
register tools, review admin logs and
more.

/. Admin. N
~ \

F=. Instrument Tools Users

' [\

Corr. Data Settings Log

Administration window

% Admin. > Tools =
o
Workgroup : P4000 L
Username : Administrator
x Quartz Plate Sucrose Solution Thermometer
—&
o °*
- ®

Tool registration window

> | A S Tt B o
= |Items Status 1
Self-diagnosis in progress.
r g
0
P Retry Close
=
Confirmation of instrument condition
. . & Admin. > Instrument g |
o Control Holder Y
§ | Softusterer apsEs = |
Electronically sign parameter and Pl SETeTE
o I O Immediately
° data ﬂles Temp. Keep within == 0.1 °C of the target temp for 5 sec
Cross the target temperature 3 times
Tii t 180  sec
3 : Signature P imeou c
A 1 Show temperature correction
Parameter Files (k.orfw) v Info Hist Sign Batch Sign i
P4000 5 N 88= Twpe Username Date and Ti... &
120241016.0ffw %gegmn Administrator 2024/12/11... an
20241210.0rfw T—

120241211.orfw Approval :
20241213_A orfw imeasurement start temperature
20250127_A orfw '
20250127_B.orfw

20250127_C.orfw Password O OOOOO®
20250127_D.orfw

Confirmation of electronic signature

GxP Only CFR version available



GxP compliance with CFR software

User account function

@ Admin. > Users > Workgroup Manager o
-+~ /
Workgroup Description Usema... Full na.. Worker...

P4000 Adm... Admini... Manag...

Users are registered with two independent
authorizationlevels (system settings and measurement
operations) based on their needs. Access to
unnecessary functions can be restricted, preventing
accidental changes to measurement parameters.

@ Admin. > Users

Workgroup Mgr.

User Manager

* Workgroup management setting is available only in
the CFR version.

* In the CFR version, measured data and metadata
are saved exclusively in the folder specified for each
workgroup.

Workgroup Manager (CFR version)

Supports for data integrity

P-4000 CFR software ensures the creation of complete and accurate data to satisfy the data integrity for practicing
ALCOA+ principles.

System access level
(restriction of system settings)

Workgroup privileges

(restriction of measurement
- operations)
- Administrators

- Power Users
- Users
- Limited Users

Signature

Audit Trail

Administration

Validation

Daily check

Access levels and workgroup privileges

Measurement

- Managers
- Analysts
- Operators

Analysis

Electronic signature

User actions within the software are recorded in
logs under respective categories. These logs can be
exported as text data to a specified folder.

In order to meet compliance standards, electronic
signatures are applied to parameter and data files.
Data integrity is ensured by clearly identifying
individuals who create or modify saved information
and how the information is modified.

Confirmation of log

Admin. > Log = $ Signature o |
Category  Date and TitContent Description  User Parameter Files (x.orfw) v Info Hist Sign Batch Sign
:Q: Normel iR 202505 IMQu M =R Acknind v P4000 T T 1--ERE Usename  Date and Ti..
Normal 2025/03... Starting up Measur.. Measurement Administrator 2 - [ Creation Administrator 2024/12/11...
Sytem Normal 2025/03.. Quit Measurement ... Measurement Administrator 20241016.orfw
Normal ~ 2025/03.. Connection Administrator 20241210.0rfw B Review
"= | Normal  2025/03.. Startingup Measur.. Measurement Administrator 020241211.0rfw [ Approval
Normal ~ 2025/03.. Quit Measurement ... Measurement Administrator
A Normal 2025/03... Starting up Measur... Measurement Administrator 20241213 Aoriw
PP | Information 2025/03... Disconnection Administrator 20250127_A.orfw
Normal  2025/03.. Quit Measurement .. Measurement Administrator 20250127_B.orfw
£ Normal ~ 2025/03.. Open Data C:¥WorkGro... Administrator 20250127_C.orfw Password |0 0000®
Normal 2025/03... Starting up Measur.. Measurement Administrator 20250127_D.orfw
External | Normal 2025/03.. Quit Measurement ... Measurement Administrator Sign
Normal  2025/03.. Open Data C:¥WorkGro... Administrator
BB | Normal  2025/03.. Starting up Measur.. Measurement Administrator
B | information 2025/03.. Quit Analysis Appli.. Administrator
Windows | ¢ ’

Signature window

Only CFR version available



P-4000 series

Data Management and Output

Export function Printer output
Text data can be exported to a specified folder. USB port Directly print data to a paired printer. Print
supports data export to external media. preview is visible before printing and PDF

output is also available.

T
= { V-2 [T = X -
BIT. Te
T Repetition 3
e oo
o ” ” f ORmecion  SBLED L0150
Analysis “2025_03_04-3 Fempsranre
il i ot
B qg & 550°
£q Save Stk oo Gross tamperstire Btimes
il i To avaton GG IR S
q [Messurement Results]
§ Setimans =iy 0w
o il [ty
pen Divisbn AppLab!
= | Oreartation )
B Fierume N surrose repptd
Save oy BRI eccrton Dasbesiins
= THers ST |
Print 1 [Jon T N Y W 7 T —|
Save [Tosmomez 302 | T200 oz | Toos/ouorioi
e . N W 7 S — 77 YN
Info.
v
View I

Data export Print settings window

LIMS connection

Measurement data and audit trails obtained from polarimeter can be transferred/managed in LIMS (Laboratory
Information Management System). Output data are provided in text format, and users need to follow the LIMS setting

for data handling.
==
==
o =
==

text file

The security measures should be considered when connecting to the network.

Data transfer from P-4000 series to the network PC

Backup

Backup function

Automatic backup settings...

Select the output destination of the backup data.
Data backup can be performed at any time. In

addition, the backup can be set to run automatically
when the instrument is turned off. Browse...

C¥

Back Next

Backup setting
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Sample cells

RQC: JASCO's unique rectangular cell for operational simplicity

The novel RQC sampling cell was developed based on the customer
feedback and needs.

(US patent: US D925,381, Europe patent: DM/205719, UK patent: GB
82057190001000, China patent: ZL201930223409.3)

Efficient pouring and flushing

RQC cells are designed for easy, bubble-free sample pouring
and thorough flushing.

Superior temperature control

RQC cells quickly reach the set temperature due to the large
contact area between cell jacket and cell.

Small-volume sampling

Minimum sample volume for a 3 mm RQC cell with 100 mm optical
pathlength is approx. 1 mL.

RQC cell jacket

The complete cell lineup

Each sampling cell is used with the dedicated cell jacket.

Model P-4100 P-4200 P-4300
Rectangular quartz cell

RQC-450 8.5 mm x 8.5 mm x 100 mm (D
RQC-451 8.5 mm x 8.5 mm x 50 mm
RQC-452 8.5 mm x 8.5 mm x 20 mm
RQC-453 -* 3 mm x 3 mm x 100 mm
RQC-454 -* 3mm x 3 mm x 50 mm
RQC-455 -* 3mmx3 mm x 20 mm

Cylindrical glass cell

J/39.105/Q/100/12 @10 mm x 100 mm
J/39.105/Q/50/12 @10 mm x 50 mm
J/39.35/Q/100/6 -* @®3.5 mm x 100 mm
J/39.35/Q/50/6 -* ¢3.5mm x50 mm®
J/39.35/Q/10/6 -* 3.5 mm x 10 mm

J/39.105/PX/100 @10 mm x 100 mm
J/39.105/PX/50 ¢10.5 mm x 50 mm
J/39.105/PX/10 ¢10.5 mm x 10 mm ®

SUS demountable cell
PAC1-100 @10 mm x 100 mm @
PAC3-100 > | ©3.5 mm x 100 mm

* 3 x 3 mm rectangular cell and ¢3.5 mm cylindrical cell do not work with P-4100.




P-4000 series

Optional accessories

SHP-403 Peltier sipper TSR-411 Thermostatted plate
Allows sample loading from the front nozzle, followed Preheat the sampling cell before the measurement,
by measurement and flushing. Saves time and effort in reducing the overall measurement time, including the
mounting and dismounting the cell. Sample temperature heating after cell placement. Useful for back-to-back
control and monitoring are also available. measurement using multiple cells.

’_

QPA-412/413/414/415 Optical filter

Practical standard quartz control plate
Used to select wavelength according to the
measurement needs. P-4300 has the automatic filter
changer as standard.

Used for instrument calibration. JASCO also offers
the quartz control plate with calibration certificates
compliant with ISO/IEC 17025 compliance.

Calibration services

JASCO offers the calibration for the optional parts used in measurement and validation.

- Optical filter
- Optical pathlength of cell

Available measurement wavelength of each light source

Model Light source Wavelength [nm]
436 546 [alp
P-4100 LED
Sodium lamp
Mercury lam
P-4200 ury amp
LED
Tungsten lamp
Sodium lamp
Mercury lam
P-4300 EALLL

LED
Tungsten lamp

* Please contact your local JASCO representative if you wish to perform _ _ )
optical rotation measurements at 880 nm or shorter wavelengths (such as Standard Option

253 nm).

il



JAsco

JASCO CORPORATION

2967-5, Ishikawa-machi, Hachioji-shi, Tokyo 192-8537 Japan

Tel: +81-42-649-5177 Fax:+81-42-646-4515 Web: www.jasco.co.jp

Japan

JASCO INTERNATIONAL CO., LTD.

11-10, Myojin-cho 1-chome, Hachioji-shi, Tokyo 192-0046, Japan

Tel: +81-42-649-3247 Fax: +81-42-649-3518 Web: www.jascoint.co.jp/english/

Australia, Hong Kong, India, Indonesia, Korea, Malaysia, New Zealand, Pakistan,

Philippines, Russia and CIS countries, Singapore, Taiwan, Thailand, Vietnam

JASCO INCORPORATED

28600 Mary’s Court, Easton, Maryland 21601, U.S.A.

Tel: +1-410-822-1220 Fax: +1-410-822-7526 Web: www.jascoinc.com

Argentina, Bolivia, Brazil, Canada, Chile, Colombia, Costa Rica, Guatemala, Mexico,

Paraguay, Peru, Puerto Rico, United States of America, Uruguay, Venezuela

JASCO EUROPE S.R.L.

Via Luigi Cadorna 1, 23894 Cremella (LC), ltaly

Tel: +39-039-9215811 Fax: +39-039-9215835 Web: www.jascoeurope.com

JASCO Deutschland www.jasco.de | JASCO UK www.jasco.co.uk | JASCO France www.jascofrance.fr

JASCO Benelux www.jasco.nl | JASCO Spain www.jasco-spain.com

Algeria, Austria, Belgium, Cyprus, Denmark, Egypt, Finland, France, Germany, Greece, Hungary,

Israel, Italy, Jordan, Kuwait, Luxembourg, Morocco, Netherlands, Norway, Poland, Portugal, Romania,

Saudi Arabia, South Africa, Spain, Sweden Switzerland, Tunisia, Turkey,

United Arab Emirates, United Kingdom, Yemen 1ISO-9001
JASCO CHINA (SHANGHAI) CO., LTD. 1ISO-14001
Room 603B, Building B, No. 1168 Century Avenue, Pudong New Area, Shanghai, P.R.China

Tel: +86-21-6888-7871 Web: www.jasco-global.com CERTIFIED
China

Products described herein are
designed and manufactured by
ISO-9001 and ISO-14001 certified
JASCO Corporation

6917-2601ENG

The contents of this brochure are for reference and illustrative purposes only. Information, descriptions, and specifications in this
publication are subject to change without notice. JASCO assumes no responsibility and will not be liable for any errors or omissions
contained herein or for incidental, consequential damages or losses in connection with the furnishing, performance or use of this material.




