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& LPE

LIQUID PURIFICATION ENGINEERING

= LIQUID PURIFICATION ENGINEERING INTERNATIONAL CO., LTD.

LPE, was founded in 1992, provides the latest technology system which serves
a valuable for customer needs and conforms with their regulations.

Products & Services

o Purified water generation system

o HS Purified water generation system

o Membrane based WFI

o Soften water system by Nano filtration
o PW/WFI storage tank and distribution
o Specialty chemical for water system

o Electrolytic ozone system

o Spare parts :
Filter/UV/UF/RO/EDI/Pump ete.

Certificate

i

TESTING
Mo 0146

Quality Management System
15O 9001 : 2015

° 68/102 Moo 6 T.Saothonghin
A.Bangyai Nonthaburi 11140 &=

Laboratory Management System
ISO/IEC 17025 : 2017

Total Solutions for Sustainable

Water System

o

@ru‘gp Indusiry

Green Industry

S, Tel: (+66) 2903 0810-3 D4
Fax: (+66) 2903 0814

Design, build, installation, and
commissioning

System assessment, validation

Upgrade water system up to
95% recovery

System performance design with
lower energy consumption

Service and maintenance to
lowering replacement cost and
reduce solids wastes

Digitalization monitoring and control
Sustainable System
is
Our Goal for Future

Level 2

Email: info@Ipe.co.th
@& Website: www.Ipe.co.th



AUTO-INFO 1SO 9001:2015

Automation Specialist CERTIFIED

THE AUTO-INFO CO., LTD.

1359 Soi Ladprao 94 (Panjamitr), Ladprao Rd, Plubpla, Wangthonglang, Bangkok 10310
Tel: 0-2934-5410-6 Fax: 0-2934-5417 E-mail: sales@auto-info.co.th www.auto-info.co.th

COMPREHENSIVE BUILDING SOLUTIONS IN YOUR HANDS

Desigo System

Building Management Systems

Open platforms to increase comfort,
amiSe. efficiency, resilience and safety

Room Automation

Controls and operation
units to enhance comfort

and productivity in the room

_ Fielf Devices
;. HVAC product to
l*']:' maximize buildings
efficiency

Cloud & Connectivity
§ Cloud appications & Secure
connectivity for 24/7 Remote access
and digital services
_ . Automation controls and Operations
% BACnet

Powerful controls and systems to optimize
primary automation

I

Building Management Systems (BMS)

Manage any size or complexity of facility operation

The comprehensive Desigo system portfolio comprises everything you need
to turn your buildings into high-performing ones. Discover a complete suite
of cloud applications, building management systems, building automation
controls for primary and room and field devices to improve the operations
of your building at all levels.

Desigo CC
Building Management System

ABT Site |
(Engineeing Tools) | |

DDC-PXC
Automation Controls

Field devices

for complete building efficiency and comfort

Room thermostats
Siemens room thermostats

e feus . _ -
. offer high energy efficiency,
—___ ) " a healthy indoor climate and
~— remote operation for efficient
s . facility management

Variable speed drives

= = The variable speed drives
= B T‘. ]i provide a number of
— - strategies for controlling fans ~ J
i‘-_J -] E and pumps that can achieve
=g TN | ; up to 60% energy savings
“ ‘ - compared toconventional g

control methods

Damper actuators

With OpenAir damper
actuators you'll benefit from

a wide selection of positioning
. forces, control signals,
communication standards -
and add-on options

Sensors

The Symaro sensors offer

precise measurements for

room and duct applications —

throughout the entire lifecycle '_—_"_"
to ensure a healthy and (544 .

productive indoor climate

i s " Valves and actuators
] With Acvatix valves and
3 actuators fulfill any control
g 'y and hydronic requirement
= associated with the generation
= - = L ;J. ¥ distribution and consumption
} 4. ' of heating and cooling

Meters

A precise acquisition and
allocation of the energy
consumption of heating,
cooling and radiators is not
a problem in office buildings
and residential areas with
our meters.

10T Wireless & Cloud Solution

Auto-Info

T™MP MMS CLS
Temperature Mapping Machine Monitor System

. ,,

Compliance Logistic System
[ = o——— e o]
= m = ’ " 2820 = =z

A oeumeormme zir. ar1- 218

Csa A sena I Ui

.)))

SIEMENS "
Wireless Gateway
KNX loT to BACnet IP

Wireless Thread mest
D s Extender

@ o] 2 (2567) % = C =

‘ l 3 ‘ -
Wireless Sensor
(Temperture / Humidity / AQI)

Wireless Sensor
(Temperture / Humidity / AQI)



Unique
Industrial Products

IPS

We are distributor of worldwide well know for quality machinery and equipments of
Pharmaceutical manufacturing with fully complete installation and service provide

Our Products represent are :

) DOMINO

TIJ Printer for Marking and coding & Serialization System, Print and Apply / Labeling Machine

GX150i/ GX350i

Matrix Vision Aggregation Serialization - Inline
(DMA 3000 M-Manual type) Printing Station for Cartons

ARy
‘9l

"

Mx350i-T Mx350i-S & SP
Automated Print & Apply Labelling Made Easy The easy choice for your labelling

s

e g

Markoprint

TIJ printer For Marking and Coding System

Integra PP108 Integra PP RAZR1 X1 JET HP Integra Quadro Integra Quadro?

> 15/14-15 Moo.5 Tambol Bangrak-Noi, Amphur Muang, Nonthaburi 11000 Tel. : (66) 2194 8702-3
Fex: (66) 2194 8702 E-Mail : info@uipsth.com www.uipsth.com




‘>5|'.6|'i line !:S.Cj‘ Stevanato Group

ASEPTIC PROCESSING
Aseptic processing machine for Washing,

. . . Inspection and leak test machine
tunnel, filling capping machine

MascoGroup

Water system PW, WFI, PSG, Distribution loop.
Infection control, Hot air oven, Aotuclave,

Washing equipment

‘lr E \’I /‘ The automatic glove leak testing system,
SINERGIE Barrier Isolation Technology

High tech, high care

15/14-15 Moo.5 Tambol Bangrak-Noi, Amphur Muang, Nonthaburi 11000 Tel.: (66) 2194 8702-3 - 2
Fex : (66) 2194 8702 E-Mail : info@uipsth.com www.uipsth.com
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BIO CBDEK Co., Ltd. Nl 2B

is your one source for turnkey, GMP-compliant manufacturing solutions for the cannabis extraction industry.
Whether you're processing marijuana or hemp into refined oils, our total solution approach takes
the risk out of startup while optimizing your manufacturing line for long-term growth and success.

- Facility layout and process design
- Solution configurations for phased growth
- All processing equipment, including 3rd- party products matched for quality and capacity
- Documented Standard Operating Procedures (SOPs) for all processing steps
- Equipment installation and training of your labor force
- Manufacturing line commissioning to verify oil output quality
- GMP compliance support
- Formulations expertise

- Ongoing service and support

BIO CBDEK Co.,Ltd. (Head office)
35/25 Moo 10, Latsawai, Lamlukka, Pathumthani, Thailand, 12150
SR otk Tel : +66 870 915 665 Email : phakphum_w@biocbdek.co.th
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QaE

msuUsuauqausundus:uuth (Water System)

nisnaasu llaznsdsuanaqas:uuln (Water System) d@rsuinSounAWIgU
(chiller) TamsusuTuTHoasIMsIkavauuguius:uugursSadunull 1wWatis:uuUsu
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Afirm Certification

Q&E INTERNATIONAL CO., LTD.

HAS MET ALL REQUIREMENTS FOR NEBB CERTIFIED
STATUS IN THE FOLLOWING DISCIPLINE

Testing, Adjusting and Balancing of Environmental Systems
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Digital Tachometer

Digital Clamp Meter

Q&E INTERNATIONAL CO.,LTD
. : USUN AD Leud & sulnesiuguuua 91N
lavi 27/70 KA 4 diuaanadone anneananni orndaunusad 12150

) 5o uoud 8 Suinodiuduuua saia 4 sales001.ge@gmail.com

@ geinternational ® 02-019-7296, Fax. 02-019-7296

&) qe-international.com J] 081-5953011,099-7138230
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Quality Specification of Protein Therapeutics

Drug substance (DS)

‘ ’ Universal testa

Appearance and description

Identity
Purity and impurities
Product-related substances
Product-related impurities :5‘;_—_‘,@
- Process-related impurities

Quantity
Potency

Specific test ) AN =

Additional tests far DS

Drug Product (DP)

‘ ' Universal testD @

Appearance and description

Identity
Purity and impurities

- Product-related substances
- Product-related impurities
Process-related impurities
Quantity
Potency

Specific test )

Other general tests for DP

Additional tests for a unique dosage form
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(visible particulate matters) § 98899 37980UATY
NNMENSHEN drunisnsiaaeveynaiueslyl
Wius28m1LUan (subvisible particulate matters)
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dAgluszninanszuiunisuaala nsvaasu
Wwndnuel A nwIdnwas T T unzaolusiu
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luanawas spectrum szyAIRUNIABEElUYRIANY
wWilne, lendnualvesvung, uwastenanuaivasey
Wudu egdlsAaniu masaszudninnisnageu
londnwaidisnan Wunmsmeaeuiiielilddeyatiie
fudwendnuaivingu lallinsfiguiidslaseat
(structure elucidation) ifaé’faﬂ%’sﬂ’aga‘f,mm%’w
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ray crystallography WHuduy
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v
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ondnwalvedlasiasisugugdaunsawdslaidu 2
s¥AvU loun seaulassasislnesiuvseniisg oy
(intact, subunit protein) wagszauUulng
nanwalluszaulasiaslagsiunionuleg s
annsanegeuldnuisiusnglusisen léud ns
LT BULT B U retention time A28 reverse phase
liquid chromatography-ultraviolet
spectrophotometry (RPLC-UV), miizuma‘lmaqa
A8 mass spectrometry (MS), N133%Y isoelectric
point (pl) #18 isoelectric focusing (IEF), 11558 Y
Lona Ny Ye3Usea @ 38 ion-exchange
chromatography (IEX), N13558UtaNanualvaIvun
18 sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) #3 8 size exclusion
chromatography (SEC), N35¢ULoNaNYaIveIuLIn
wagdsegq # 28 capillary zone electrophoresis
(CZE), wazn1358ULeNanyalvesaIfunsneosiily
lanzd A 1835 immunoblotting @u3§ sy
wndnwalluszdudlndiiusnguinlusiisende
peptide mapping ﬁfﬂiﬂiﬁu%quaaﬁ’wwul%ﬁ

wadAs1zvlUlnAgngenqeimaia RPLC-UV

Y

WY UL UTENINAITUINTTIULAS TR A UA YN
ddyvonansnsionlusiu el nnsseyiendnuel
TusgaulUlnalaeiUsgulisu retention time v04
TUsdui gneeenloimada RPLC-UV 9315
AMuTHNIzEInn3 1l esssuisudulusedu
Iassaslausmveslushiu
F5uannioa1nss1e19 enald i du
madentd 1wu nsseyavedlUsiiuvientiugoy
1a® liquid chromatography-mass spectrometry
(LC-MS) #5 ®@ peptide mapping A8 bottom-up
tandem mass spectrometry (bottom-up LC-
MS/MS) & ¢ mass resolution vasinada MS
Aeadasiuanuaunsalunisuen mass-to-charge
ratio (m/z) sy lUTA U & post-translational
modification (PTM) finefu iilesannwg] PTM fisna
Fosunifiowsauiiisudulusiu min MS & mass
resolution lalWgswe e13lu@ruisanenAany
uaneinawes m/z sewdnslusiuiiiumy PTM uaylsl

vy PTM 16t

2.2 Tnseadnafiganinugugil
nsnageulendnuaiveslnssateiigendn
Ugugiiludisierazldnaniseengns nedanm
(biocactivity) 311LnAL A bicassay/potency assay
\leszyLondnwaln1edanin (bioidentity) d2u33
wenwilessefiensldidumadenld feddnng
nenuastadl wuadu 4 Uszidiu ldun n1sssy
wenanuailassaiiamiendlag far-ultraviolet
circular dichroism (far-UV CD) 15 ® mid-infrared
spectrometry (mid-IR), N1358yLananyallasaasg
nf g0 d1lag near-ultraviolet circular dichroism
(near-UV CD) % 5~ @ intrinsic fluorescence
spectroscopy, N3TEYLBNANWALARETNINNIAIN
59U (thermal stability) lnginaila differential

scanning calorimetry (DSC), N155¢ ybLen anwal
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Tnssadrsfigeninugugdiianizdau (site-specific
HOS) laatvAil A nuclear masgnetic resonance
spectroscopy  (NMR), hydrogen-deuterium
exchange mass spectrometry (HDX-MS), %3 ®
covalent labeling mass spectrometry (CL-MS)
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PTM variants
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Nan (process-related impurities)
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NARAUINYNUTAY YU Iﬂiauﬁiﬂgﬂ PTM, TUsauR
PG arsideuaansannlusau 1udu dau
a5t 3eUuilifeadestunsEuIunISHAMANT Ua N
ATLUIUNISHAR LYY host cell protein, host cell
DNA, @sildlunssuiumsideasad vde protein
A anmsvilsiuiavilag affinity column Hudu

dadAguesnindenuarusuldisnas
Ainszianuuigns vesenlusiu Aewaiianis
Jpzifianunsauenlusiufiaulaninaissu 4 uay
fiaula (sensitivity) unifisanefiagasianunie
TauSunaasidedule waglunisiasigiayly
Safunanesiato naneIsuseneuiu deyaisudy
AONITNINUARITDE158UUAD impurity profile
F91991nn13M 5198 N BAUZIANIZTENI 1992953
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deuaans Amsszyansievuiulutedmuadae
wonanduatsisevus u 9 19y elemental
impurities, mutagenic impurities, residual solvent
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3.1.1 Size variants
Size variants kU 940 4 high molecular
weight species (HMWs) %ﬂLﬁmmﬂm'ﬁLmzﬂdmaa
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149 9 990 PTM Wag low molecular weight species
(LMWs) aiinainnsidenaaisynaiail wiensgn
goalnetoulel

3831518 size variants figanandsly
#151810819ATOUARNIS HMWs wag LMW Téd
capillary  electrophoresis-sodium dodecyl
sulfate-ultraviolet spectrophotometry (CE-SDS-
UV) uay SEC-UV Taeiflefiansananmaiianisuen
W& CE-SDS imngfunsiasizst LMWs 1ileannnd
ANuEINIsalunIshenvuInvedluanalaasiden
71 dru SEC wingdun1siasiedt HMWs asann
walladiaseilald sodium dodecyl sulfate 34
vanelassasnefiidu non-covalent vaalusiui
Wngnguiu wenanty wadamsuenlag SEC uay
CE-SDS (Hufifeslunisnsiadnunizianiy sewing
Aoamnen drumedaduiissyludiseide sDs-
PAGE

3.1.2 Charge variants

Charge variants @2ulngyL1ina1n PTM
wazausausinglunisitesizinu sy acidic
peaks ﬁﬂLﬁmﬁﬂmiamawawq amine #38n13
Lﬁ'mﬁyumawg carboxylic acid 14U 31nUJATeN
deamidation, n15LA 4 sialic acid, n15LA A N-
terminal pyroglutamate WJudu way basic peaks
G‘z‘;ﬂLﬁmmﬂmiLﬁwﬁu‘an;‘j amine #39N1387A9783
Ny carboxylic acid LYY 31AN15LAL C-terminal
Lysine Hudu

eERIGERER charge variants ﬁgﬂﬂaﬁ’zﬁﬂ
Tusmsenlauwn IEX wag IEF gel electrophoresis 3
Juitfealy nsnmednuasiane wazimadadui
seyludnse1fe capillary IEF Gedinnmannnsaly
nsusnliazideanit agnslsfinnu esainnisia

charge variants §ANdUNUSAUNITIAN PTM 39

A1U150NANTUIAIVTINFIVBNNIILATIEH charge

variants 101U PTM variants 19

3.1.3 PTM variants

fregrsnisnaaou PTM sanglusis,
1 LU A19IATIERRIVD related substances and
impurities @ 781 A Y A RPLC, hydrophobic
interaction chromatography (HIC), hydrophilic
interaction chromatography (HILIC) Tngaduainu
wansnswesnue Ut/ Tussdulaseasis
1a8974, N153LATI%9 N-glycan profile Aaetnatia
HILIC, IEX-fluorescence detector, N157 LASE N
monosaccharide profile #1%5 U sialic acid A 18
WAlA reagent test, RPLC-fluorescence detector,
IEX-amperometric detector

A15An®1 PTM Tuszaulassasislaesiu
Tneialundrau1safnwr1uALLANA 1978
AantAla 3 Wde fie
1) salumanavedlasiadilagsu Tnomada MS 7
Jszuudnt1a1s (inlet system) wagwuasniiile
loaou (ion source) WUUAIY 9 laun electrospray
ionization-MS (ESI-MS), LC-ESI-MS, %5 © matrix-
assisted laser desorption/ionization (MALDI-MS)
Feonaldnasautuiate identity
2) hydrophobicity TagnAL A RPLC-UV, HIC-UV,
HILIC-UV
3)reagent test L% U Ellman’s assay, thiol
fluorescent detection kit tHusiu

n13Anwr PTM luszautuulng azd
Uszansnnlunisuenanuuananguinninluseau
TUsAunsoniedes madaiiannsalrideyavemy
PTM 9wz iudinisAe multi-attribute method
(MAM) Tag o 1@ 8n15%1 peptide mapping A 2
bottom-up LC-MS/MS nd1ade wulnefigngos

metoulesiasgniasizviag LC-MS Feanunsawen
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PTM%UA® 19 9 910 m/z Lag retention time
uena1ntiu Foyaain MS/MS azamnsnszyddy
nsmeziiluveslusufiaule srudaiuvsvosmy
PTM Tulusau Fevilila<oyaves modification
auideaniismluiinageuluseiulasiadslae sy
WU IEX, CE-SDS

dmsunisnageu disulfide linkage 919
vinluszaulassasislaesiunioseaudulng laun
1¥n1338Y peptide mapping aeimalla LC-MS 1138
LC-UV Avlushuluaniig non-reducing #30n19
5¥YNaY free thiol wagWuse disulfide lnen1sld
UNTeAll (chemical test) luszdulasaas g
Tagsau

n1snaaau glycosylation profile Tu
anmedingimagnuenoonainlusiiu (released
glycan) ﬁ‘au?meﬁﬁﬂmaﬁgﬂs}asﬂmsnaui%ﬁéha
wadla HILIC 3slnsuenlu LC fndndedisuiuly
seautdulnanieluseavlusau agelsiniu
esnlaseads elycan 13i$iny chromophore 34
ldanansansiaingig UV detector 16 3sduTusing
fnaann (label) faeans fluorescent wislianunsn
gnn31ainlame fluorescence detector 13087134
MS daumnadanisuendy 9 AUszgndld wu RPLC

way CE wumu

3.2 d1sidevuiiisndasfunszurunisuan
1153105129 @150 5 o U LA 837 B iU
nszvIuNsNantuingAumieddgy lagduuinas
ldinada enzyme-linked immunosorbent assay
(ELISA) dmsunadauiate host cell protein wag
residual protein A haglynAd A quantitative
polymerase chain reaction (qPCR) dmsunnaou
Wad's residual DNA ¥ <1 11} 09971n@1515 e Uudl

W e299a7UNSEUIUNSHES Wuansi aUunduiy

nszUIUMINGn Tuisendessyiiedisinseriuag
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LN N5 LASIEH residual DNA U849 E. coli hag

Chinese hamster ovary cell sewnaila gPCR

4. Ysunaulushu

M3 Usualishulaenlan1e3snial
Sudusemaasuiiiovsdmuuiqrsluingiusaen
Ay wazUFunalusaumunisssyvesaainly
anSnugielusiu lnAsenuiulaussdnsamn
wazAudaoase uenwieaindu Ysunalusau
uiad e wurihludis1819599e monoclonal
antibody @usuldlunywd agrelsiaiu nsm
Usualusiulasunaenalududulunsdi sy
Usunalusaulagleninuis

wadaf deuldniusuialaeuiaves
TUsAuAe ultraviolet spectrophotometry (UV) R
Sarnududulusiiulaesiy way LC-UV deanunse
Len species 7 5UNUNT5T AT IEY Vil fin
AruszaelUsAui s wRInTy nadanis
TiesgsiuTunalusaui usngludisedmiv

a (Y (%

° = a o ¢ a Aa !
ngRufedAyvsendnsueialusfunidaulyl

£

e

4
) = = (Y ° a

Wulllavieanuni agdeuld RPLC-UV @1uwmaia

v o w A a

dmiuingAvimenddyviondndueielusiuni

o
¥

Anuliduilomeiniuas azeouldmeila UV aun

Y Y
[

) - a A Sy o &
ﬂ‘Uﬂ’]i‘Vﬁﬂ’JqNLLi\iLW@?%‘UﬁIUﬁG\u‘V]E]E]ﬂf]‘mﬁiﬂ U

\losannnavesn1suenlag RPLC vasingAudaen
driyndondndasiolusaudianuliidwile
WWeoartugs aelduiunm peak 7ildluntsmuim
Usmalusiusnn Fananlaseairandnuaransi
i eatestuTngdudendidy denaliaai
AaALARUlAYTINANNATINYDS peak HUTLNAIG
et dleiteuiuingiusenddyvienansosien

q
¥

WsAunsianuliidulodeiiumi dunadadu 9
TauA nsusnlusiusie SDS-PAGE uazdaud, SEC-

uv, way LC Uszinndu 9



5. AU
N1INAEBUAINNLTILAYIT bioassay A9
muualilutemuuavedslusiu fAausingiite
nsnadouly specific monograph Yo3811UsAuly
A13187 L 9TAUSUINNIT00NE NITININ N3
] [ aa A % ] [ YY)
NA@aUALLTILULTY 2 35 Ao TAR1un1TIUAY
Imaqaﬁ]mma (binding assay) U tnALiA ELISA,
surface plasmon resonance (SPR) LaziAKIUN1S
£ . o5 ovyvo ¢
98ngN5 (functional assay) ¥ evilavisluigad nse
dninnast 1AYN1SLE0NIENITNARDUAIIULTY
5¥WI binding assay Wag functional assay A5l
WIRRANIINGIAAASIINHANITNARBITENINNIT
1 | a 9 =~ A v . .
WERIUIET NA1IBNUYNUIAD LI binding assay
P ' = a A
DIANEINRADNITAGDUAILIIUNTE B USAUN

' 1

finalnnseangnslidudou uaRansznindn foe

[
a v

ax M v Y A Ao
FEReatunu onldlimuvanduenlusauninaln
Fudeau uwazvilvideyaniieaiuniseangns L
= | . a A
LWEIW® LYY 81 monoclonal antibody #agyua v
o oA A Y] LI v Ao v A
fsuvisiigdesiun1sesngvanes Uit
JUAU antigen (Fab) kazAuNduAU receptor (Fc)
LW OLEAIHANINNFYTNGT NITNAABUAITTUAY
luanadmungvesniiu Fab envlideyaliiieme
JnpmegeunisIuiuliianadmung ¥eer1u Fo
WANAINUU NIINAFBUAIINIIANNTO LYo AT
lassaaniganInguiidwsuelusiunillaseasng
Fudauauliaiuisaldisnisnienimuaziadle
1 I3 a
2g14l3in1u NMInaaeuAILTITANLLUTUTINES
M TIGTAANIATININ LU Y ELISA, L9, 138
dninaaes datunisneaeulasaiiaiandnugugd
p1ldiiaLaTudoya NTBUNUNINITNAZOUAINLTS
Imnanunsauansbiiiuinisiinseilaseasnaigs

niUgugiiiianuduiusiunseengran1egInIm

a o o

6. MINAgaULNANEMITUINgAUAIEIdIAYY

9

[ a (Y o

vdensiiundmiuinguieddy
1¢un n1smegeu pH duisadestuanunsdanig
NEAINKAZLAT N1SNAFBUNIIRATITNEYT LU
bacterial endotoxin, total microbial count ‘?fldu'd
Uaﬂmiﬂmﬁaumaqqaﬁw 3IU0IN1INAADUANT
Yuiauilif o9t safunszuaunisnan (process-
related contaminant) Lﬁam’aﬂmmiﬂm‘ﬁauﬁ'u 9

Aliasladndrgnisndandngaudigndr gy ued

WHATINNAIN TN AUAIAY

7. Msnadauinludu q dwsundadusienTusiiu

Watenaaoudu q dmsundnsaeien
Tusauluguuuudndo pHuaz osmolarty
Aeadaatuanuasinasiisitestuanulasnde

Tumsieunigdae

8. MsvagauisRud i unandnaten s
AsnadeULiaLANd Y 9 ﬁ’?mqﬂszaaﬁlﬁa
Yevennsuud eulundasdasienlusiv wu ns
mmaaummﬂimmmﬁya, endotoxin, microbial
limits, volume in container, awﬂﬂﬂﬁuaﬂtﬁuﬁw
m1LUa 1, uniformity of dosage form (lunsel v
nanA g lUsAu single-unit LYW B1WY freeze-
dried @msuiniinsouainalsazans), excipient
content (19U US el polysorbate, sucrose vHu
9 u), moisture content (lunSelvoINE M el 81
Tusiufiunszuauns Wyophilized) Wudu wail
ﬂmﬁaﬂﬁﬁamimaauﬁuasﬁugﬂuwmﬁ‘uﬁm%
Lazgasinsy Ssaunsadnwiindaldann general

chapter NtA8783
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9. Uszihunaunmamsuenlusiuuszsnndu o
glUsAundaualng wazanuliiduile
WA UA e LYY monoclonal antibody 58 Fc

[ a

fusion ABeNAFRUAITNLN 8IToIAUTARAUATET

1Y a o o

d1Aty wazansidevunineesiuingfudiendney

q

1nn31 dieuieufisuiveTusiuidvumdnnia
viedimnuldidudeioatuiindt snveusuna
lusausulugasisueralulavsvanisuTum
Wstiuiauls Seemnasurunsaiiuiudeg

g lUsAuT dlaseadadudoud u 1w
bispecific monoclonal antibody # © 490 @® U
mmaﬁwaw'avlmﬂmmmaqmsaaﬂqm§ wag
antibody-drug conjugation ®° ® ¢V A @ ® U
conjugated species #3 ® payload, drug-to-
antibody ratio Tuszaulassasislngsaunsenuie
9B UL 5IUTT9TIT D elemental impurities,
mutagenic impurities kae residual solvents i

LA 8729 9INUNITEUASIZHLASIAS Y linker WAy

payload

nsnmuANaEinIsEaRsuvaslsiu>1o

M3 ICH Q6B tNauain15uaNTUABTAT A
Fraday n3euasTady q finzaudmiunis
gONTUNAYBINITNAABUTAAUAIE1ANATYNTD
wanfausiolusiu Tnedoyafithunfiansandivu
naginseausulauan 4 wnas Ae Yoyasening
NISHAILIET LU N1IATIVANBULIANIE, NITANY)
anuduiivnoun1sfinwirdiin, Jeyan1snsen
Funsudnildludninnasanienyud, Yeyanis
Anseisumsndniliuanimuasiiauevesns
HER, Lardayan1iATIEaINN1sANYIAINALD

LUININITANAUALNUINNITBUSUDNL U LARIT
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1. NEUTN1588UTULT IWTIaUUT (descriptive
acceptance criteria)
NITAINUALA T N1 THONTULTINT TOUUN
dMTURITON1ITNAABU appearance 3o identity
9199t 1d0oya NN US B ULTIB UNANTTIAT 1YY

d13UIM I

2.mmm‘msaam“'m"ﬁm‘”uaw (numerical
acceptance criteria)
ANUITOUUILUININITATAUALA U NS

gausULTaLavlA 3 wuIne lawn

2.1 N1SNRUANUINITIIUTUAINNY NUBHTD
A58

mmsﬁmiaau%’uﬂizmmﬁwgﬂﬁmwﬂﬂa
A19181 Laga1sunaInansenun e NUasndy
aorUa ldunnismaaevluiideansidovud
i w2t eeunszuIun1sna auazarsuud sudl
Aentosiunszurunsnds 1wy n1sneaeu residual
DNA, bacterial endotoxin, total microbial count,
nsvedeuANLUTIENTe, mamwaauaqmﬂﬁ
vaslaiuslgnilan, wag uniformity of dosage

unit

2.2 n1sAIMUANMe NITEaNTUAINTaY AV
o a o o w a a o I a A ¥
nnRudledRyviTenani e lUsaunlndifes
Ay
wnginseausunldnIuANAmnINluY
AUAMSUNITIENARLN LANUUARIUNITNUNIY
G 6 a a 1
Y5IUNTIUMIaUsTAUNTalnSane U sAulungy
Wity waglunendadiediteyan1sinsgrisunis
NAMMAIT WA NT W aztunsmuasdunginag
) = P Y] a a
YRUT UL 0190 auledn uUTEANS WAz AL
Uaanngvaag1Nane F9919U5UlMnI19TUNS oAU
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WU AN UTOIIUTAY, AIIULTY, monomeric
purity, miL%‘@UuﬁL?{&n%’aqﬁ’uifmqﬁuﬁamﬁﬁzyﬁﬁ
AL 8360 immunogenicity 41U HMWs way
glycoforms iwﬁamimmaau pH, osmolarity W

fu

2.3 nsfivuanugin1seausuaudayagnie
dondnsnaielusAufidnwuaznszuiunisudad
14

g AseeNsuUTELANE W dmsunis
nageufi s dudesunuteyataziinggsime
addfi o vuanaeiniseeusy fregresiatents
NaaoUTildLuImIed AruanasinsEeNdy 1
LMWs, charge variants, PTM variants, host cell
protein 1udu Tud9iureInsideLaswauie)
91951891uRan1sadaulaedldmunnuging
gouTU UazYvnveINTITesiam 1feddoya
wanslmiuIwandusienlusiudiussansnnuay
audasndeluduneunisdnvinienadn Az
4111507 MUAN AT LA 1NNNTTIUTINT B ANTS
AIUANANNINUAZNITANYIAIUAIAIVBITUNIS
NART uenaNtu IARSINY species Tilalmnsny
nIonvluUsuuuin AIsnIsANYINANIENUD
species HusaUsyavinmuazauUaoniodae

N13MNUALNAIINITEBNTUIINTOLANIS
Wi 0 ) WanAI5LY control limit Tun15nsI9d8U
muaNkulfuLarAMNLUTUTIUYRIN SHERT 1
IINNTLUIUAITHEALAZNISTLATIZN 991015
naapuingAudlgndrfyniIanindueielusiu
NA8TUNITNEA L LAA LI LLAZANLUTUTIY
ponunduandgauunnsgiu Sunanuaves
NTPUIUNITHAARATANLAITIVEIATTIANY wazen
Lﬁ'mmummgmﬁu anunsalumurueandvne
(target value) agnslsAnu AwBY control limit 9%

T8 ANUATEAUNITLA B UD IAITNANILEUDVD

NIFITNAINTENaIMNIT Ui 12 avui 2 (2567)

nsrUIUNINAR L aUSUUTINTE LN SHARTAR
A0 BaULas daufn specification limit w3
release limit 93190 ol 1Ann21u3F ulaly
Uszandnmuaranulasnisrewaniugieilisiu
uenniiu gafilalesuosdalunisfivua control
limit Lazlnaein1seausy AeanuliuuueauaInis
T1As18% (analytical measurement uncertainty)
ISz dNaliNadnsAINNITNAFRULINUTOUBEAIN
Aaduasale

a

AIBENTBMNUANINTFIULALITIATIEN

a o

VBIENAR (in-house specification) YaaingAURIEN

q

[ a [

dfnunaznannugg1lusAulsenn monoclonal

o

antibody”

A1397 2 Uag A13edl 3 Laneiangng
N1SANUATBNAINUANINTFIULAZTTTLATIT1 VD
HHAnvesingAuAIed Ay Laznandusiglusiu
UszLan monoclonal antibody AaGU fa0819
Tuunenuiidufiewinessdmsunisdrad gy
Lupsilulglunisufumanuasadasglulasunis

NMUNMIULAEATINEDUTRLARE NaLLBYA
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AN 1 MeEnNindanadal AaatAzinTUsRuuazuasangaali USP 41 uag Ph.Eur. 10

WaaanagaLl WARAILATIEY Specific monograph v3a general chapter #iansas
Appearance and Visual/organoleptic | USP | <1> injections and implanted drug products
description inspection, (parenterals)—product quality tests, <790>

Instrumental visible particulates in injections
measurement of Ph. | Parenteral preparations, 2.9.20. Particulate
color Eur. | contamination: visible particles
Identity
Overall structure Filgrastim, Insulin Aspart Injection, Insulin
Retention time LC-Uv USP | Aspart, Insulin Glargine Injection, Insulin
Glargine, Insulin Human Injection, Insulin
Human, Insulin Lispro Injection, Insulin Lispro,
Isophane Insulin Human Suspension,
Somatropin for Injection, Somatropin
Intact mass LC-ESI-MS USP | rAlbumin Human
Isoelectric point (pl) IEF Ph. | Filgrastim Concentrated Solution, Follitropin
Eur. | Concentrated Solution, Monoclonal
Antibodies for Human Use
Charge identity I[EX-UV Ph. | Monoclonal Antibodies for Human Use
Eur.
Charge and size CZE-UV Ph. | Erythropoietin Concentrated Solution
identities Eur.
Size identity SEC-UV Ph. | Filgrastim Concentrated Solution, Follitropin
Eur. | Concentrated Solution
SDS-PAGE Ph. | Filgrastim Concentrated Solution,
Eur. | Erythropoietin Concentrated Solution
Specific sequence Immunoblotting Ph. | Erythropoietin Concentrated Solution
identity Eur.
Primary structure LC-uv USP | Filgrastim, Insulin Aspart, Insulin Glargine,
Peptide mapping Insulin Human, Insulin Lispro, Somatropin,
rAlbumin Human, Epoetin, Alteplase for
Injection, Alteplase
Ph. | Filgrastim Concentrated Solution, Follitropin
Eur. | Concentrated Solution, Monoclonal
Antibodies for Human Use, Erythropoietin
Concentrated Solution, Etanercept, Infliximab
Concentrated Solution
Higher-order Bioassays USP | Filgrastim, Insulin Aspart, Insulin Glargine,

structures (qualitative assays) Insulin Human, Insulin Lispro, Somatropin for
Bioidentity Injection, Somatropin, Epoetin, Alteplase for
Injection, Alteplase
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Ph.

Filgrastim Concentrated Solution, Follitropin

Eur. | Concentrated Solution, Monoclonal Antibodies
for Human Use, Erythropoietin Concentrated
Solution, Etanercept, Infliximab Concentrated
Solution, Filgrastim Injection
Purity and impurities
Product-related [EX-UV, CIEF Ph. | Monoclonal Antibodies for Human Use,
substances and Eur. | Infliximab Concentrated Solution
impurities: Charge IEF gel USP | Filgrastim, Epoetin
variants electrophoresis Ph. | Filgrastim Concentrated Solution, Infliximab
Eur. | Concentrated Solution, Filgrastim Injection
Product-related SEC-UV, CE-SDS-UV | USP | Insulin Aspart Injection, Insulin Aspart, Insulin
substances and Glargine Injection, Insulin Glargine, Insulin
impurities: Size Human Injection, Insulin Human, Insulin Lispro
variants Injection, Insulin Lispro, Isophane Insulin
Human Suspension, Somatropin for Injection,
Somatropin, rAlbumin Human, Epoetin,
Alteplase for Injection, Alteplase,
<129>Analytical Procedures for Recombinant
Therapeutic Monoclonal Antibodies
Ph. | Filgrastim Concentrated Solution, Follitropin
Eur. | Concentrated Solution, Monoclonal Antibodies
for Human Use, Erythropoietin Concentrated
Solution, Etanercept, Infliximab Concentrated
Solution, Filgrastim Injection
SDS-PAGE USP | Filgrastim, Alteplase
Ph. | Filgrastim Concentrated Solution, Follitropin
Eur. | Concentrated Solution, Etanercept
Product-related RPLC-UV, HIC-UV, USP | Filgrastim, Insulin Aspart Injection, Insulin
substances and HILIC-UV Aspart, Insulin Glargine Injection, Insulin
impurities: PTMs - Glargine, Insulin Human, Insulin Lispro
hydrophobic variants Injection, Insulin Lispro, Somatropin for
Injection, Somatropin
Ph. | Filgrastim Concentrated Solution, Follitropin
Eur. | Concentrated Solution, Monoclonal
Antibodies for Human Use, Etanercept,
Filgrastim Injection
Product-related HILIC - USP | Epoetin, <129>Analytical Procedures for
substances and Fluorescence Recombinant Therapeutic Monoclonal
impurities: PTMs — detector, Antibodies
released glycan IEX — Fluorescence | Ph. | Follitropin Concentrated Solution,
profiling detector Eur. | Erythropoietin Concentrated Solution,

Etanercept, Infliximab Concentrated Solution
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RPLC - Ph. | Etanercept
Fluorescence Eur.
detector
Product-related IEX — Pulsed USP | <129>Analytical Procedures for Recombinant
substances and amperometric Therapeutic Monoclonal Antibodies
impurities: PTMs - detector
monosaccharide Reagent test Ph. | Erythropoietin Concentrated Solution
profiling Eur.
Quantity/protein uv USP | Filgrastim, rAlbumin Human, Epoetin,
content Alteplase for Injection, Alteplase
Ph. | Monoclonal Antibodies for Human Use,
Eur. | Erythropoietin Concentrated Solution,
Etanercept, Infliximab Concentrated Solution
RPLC-UV USP | Insulin Aspart Injection, Insulin Aspart, Insulin
Glargine Injection, Insulin Glargine, Insulin
Human Injection, Insulin Human. Insulin Lispro
Injection, Insulin Lispro, Isophane Insulin
Human Suspension, Somatropin for Injection,
Somatropin
HPLC (other type) — | Ph. | Filgrastim Concentrated Solution, Follitropin
uv Eur. | Concentrated Solution, Filgrastim Injection
SDS-PAGE USP | rAlbumin Human
Potency/biological Bioassays USP | Filgrastim, Insulin Aspart, Insulin Glargine,
activity (quantitative in Insulin Human, Insulin Lispro, Somatropin for
vitro and in vivo Injection, Somatropin, Epoetin, Alteplase for
assays) Injection, Alteplase
Ph. | Filgrastim Concentrated Solution, Follitropin
Eur. | Concentrated Solution, Monoclonal

Antibodies for Human Use, Erythropoietin
Concentrated Solution, Etanercept, Infliximab
Concentrated Solution, Filgrastim Injection
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monoclonal antibody

Quality attribute

Test procedure

Acceptance criteria

Appearance

Visual inspection

Complies with in-house
description

Identification

pl of intact protein

Imaged capillary IEF

Conforms to reference

material
Tryptic peptide mapping RPLC-UV Conforms to reference
material
Bioidentity Activity binding Conforms to reference
ELISA material
Purity and impurities
Charge variants
Main peak [EX-UV NLT 65.0%
Acidic peak [EX-UV NMT 15.0%
Basic peak [EX-UV NMT 20.0%
Size variants
Major peak CE-SDS (non- NLT 97.0%
reduced)
Heavy and light chain peaks CE-SDS (reduced) NLT 99.0%
Monomer SEC-UV NLT 98.5%
HMWs SEC-UV NMT 1.0%
LMWs SEC-UV NMT 0.5%

PTM variants

N-glycan profiling

HILIC-Fluorescence
detector

Conforms to the limit of each
glycan

Process-related impurities

Residual host cell protein ELISA NMT 20 ppm (ng/mg)
Residual protein A ELISA NMT 5 ppm (ng/mg)
Residual DNA gPCR NMT 40 ppb (pg/mg)
Additional process-related
impurity
Protein concentration UV spectroscopy 90.0%-110.0% labeled amount
Potency

Functional assay

Cell-based bioassay

70.0%-130.0%

Additional tests

pH USP<791> 5.5-6.5

Bacterial endotoxins USP<85> NMT 0.20 EU/mg

Total microbial count USP<61> NMT 1 CFU/mL
Mycoplasma USP<63> Negative result of its nucleic

acid
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monoclonal antibody

Quality attribute

Test procedure

Acceptance criteria

Appearance

Visual inspection,
USP<1>, USP<790>

Complies with in-house
description

Identification

pl of intact protein

Imaged capillary IEF

Conforms to reference

material
Tryptic peptide mapping RPLC-UV Conforms to reference
material
Bioidentity Activity binding Conforms to reference
ELISA material
Purity and impurities
Charge variants
Main peak IEX-UV NLT 55.0%
Acidic peak IEX-UV NMT 20.0%
Basic peak IEX-UV NMT 25.0%
Size variants
Major peak CE-SDS (non- NLT 95.0%
reduced)
Heavy and light chain CE-SDS (reduced) NLT 98.0%
peaks
Monomer SEC-UV NLT 97.5%
HMWs SEC-UV NMT 1.5%
LMW:s SEC-UV NMT 1.0%
Protein concentration UV spectroscopy 90.0%-110.0% labeled amount
Potency

Functional assay

Cell-based Bioassay

65.0%-135.0%

Binding assay

Potency ELISA

70.0%-130.0%

Additional tests

pH USP<791> 5.5-6.5

Osmolality USP<785> 310-370 mOsm/kg

Polysorbate 80 (or 20) RPLC-ELSD 100-300 pg/mL

Particles/vial = 25 um USP<787>, NMT 600 particles/vial
USP<788>

Particles/vial 2 10 um USP<787>, NMT 6,000 particles/vial
USP<788>

Extractable volume USP<697> NLT 4.0 mL

Bacterial endotoxins USP<85> NMT 0.20 EU/mg

Sterility USP<71> No microbial growth
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get it done with one

The developers of hpc
now offering klucel Is™
low-substituted hpc
Klucel Is™ low-substituted hpc

is a multifunctional binder and
disintegrant that has several
benefits and applications in oral
solid dosage forms.

key features
and benefits

O multifunctional
(binder + disintegrant), potential
for smaller tablets

O quick disinfegration and
rapid dissolution

O anti-capping effect

O ease of adoption:
monographed ingredient

O biodegradable,
non-microplastic disintegrant

O enhance stability: non-ionic,
no peroxide, low nitrite levels™

O de-risk supply chain and
formulation development with
Ashland manufacturing and
technical expertise

MAXWAY

COMPANYLIMITED

Distributed by:

Maxway Company Limited

335/47 Srinagarindra Road, Nong Bon,
Prawet, Bangkok 10250 Thailand

Tel: (+66) 2366 02637 Fax: (+66) 2366 0729

Website: www.maxway.co.th  Email: infoemaxway.in.th

y
ashland.com | efficacy usability allure integrity profitability™

klucel Is™ low-substituted —
hydroxypropyl cellulose (hpc)

description

In the early 1950’s the world welcomed the first transistor radio, the first car with
power steering, and the first non-stick cookware. Perhaps less known to the
world, but equally as important, a water-soluble polymer was also discovered,

a technology so versatile in nature that its inventor, Eugene D. Klug, would
spend the next two decades in the laboratory at what is now Ashland searching
for and finding novel applications.

|m

Klucel™ hydroxypropyl cellulose (hpc), the polymer which would bear his name
after an application was filed with the United States Patent Office in 1951,
formed the basis of a new generation of oral pharmaceutical dosage forms
and the scientists at Ashland continue to innovate and develop new hpc
products fo meet the needs of the pharmaceutical industry.

Ashland is now offering klucel Is™ low-substituted hpc to address our customers’
desire to de-risk their supply chain by having more than one longstanding
global leader supplying low-substituted hpc. Ashland knows hpc because they
invented hpc and they are the only supplier with both low and high substituted
hpc products.

applications
O fablet anti-capping agent

O direct compression and wet granulation tablets

e/ -
\07) Ashland

always solving
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msUs:quSmmSl%"a\) REACH HIGH STANDARDS WITH
CERTIFIED REFERENCE MATERIALS IN
PHARMACEUTICAL QUALITY CONTROL
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Webinar 8 /2024

Reach HIGH STANDARDS with Certified Reference
Materials
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msUs:quSmmséa\) CLEANING VALIDATION :
PRINCIPLES AND IMPLEMENTATION
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msUs:quSmmsfs"av MEMBRANE-BASED WFI GENERATION
SYSTEM: PURIFY, PRESERVE, AND VALUE EVERY DROP
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Webinar me
12024

MEMBRANE-BASED WF’;‘&-/‘;ENEHATION
SYSTEM: PURIFY, PRESERVE, AND
VALUE EVERY DROP

a 10 Septermber, 2024
9:30 AM - 11.30 AM

REGISTER NOW
2
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msUs:quSmmSl?;aD LC-MS FOR BIOPROCESS AND RNA
THERAPEUTICS PRODUCT QUALITY
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Tuesday, 23" July 2024
09.30 AM. - 11.30 PM.

Agenda

09.00-09.30  Regitration )
09.30- 1015 LC-MS for Bi

and Biop
Speaker: Terence Teo, M.Eng

d P
1045-1025  Waters Commer cial Video Break
1025-11.20  LC-MS for RNA i to Ensure i
and Process Consistency

]
Speaker: ¥an Ting Lim ‘
1M20-130 Q8A =T

Wioters
B = 61%
D - -

Graater preductivity and increased capacity far growing oliganucieatide pipalines
Huge reduction in use of taxic, expensive solvent




AMWADASSUAUIAN

msUs:quimms&"a\) BIOSIMILARS UNLEASHED: NAVIGATING
OPPORTUNITIES AND CHALLENGES IN INDUSTRIAL PHARMACY

5uii 16 asamAu 2567

BIOSIMILAR UPTAKE CONTINUES TO CLIMB

Amgen; Blosimilar Market Share Trends; luly 2022

WEBINAR 4/2024

Biosimilars Unleashed:
Navigating Opportunities and
Challenges in Industrial Pharmacy
16 asnniau 2024 13.30-15.00 u.

mab
un, Defter Uptake Found
" for Recently Launched

vs Older Biosimilars
Pegfilgrastim
423

Q via Zoom application
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SCAN HERE
FOR REGISTER
OR CLICK

s oo B e s
L (Ussinalna) - . PO
© anmuntmstaans v Reduced cost for production of biosimilars

Original Reference Biologic Development Scheme

it i g Phase Phase il Phiase il

Biologics: 10-12 Years to develop and Cost > 1 Billion USD

- Biosimilar Development Scheme

s

Biosimilars Are Reverse Engineered |

mﬁ- REVERSE ENGINEERING  WBBBBD i . ‘ M. uticals First Generation  Second Generations (Biobetter)
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msUs:quSmmsrs"'a\) STERILE MANUFACTURING OF
PHARMACEUTICALS AND BIOTECH PRODUCTS WITH TURNKEY
LINES UNDER COMPLETE ACCOUNT OF GMP-ANNEX1

5ufi 15 asaq1AN 2567

OPTIMA Scipack @

TIPA OPTIMA Scipack E%',

“Sterile Manufacturing of Pharmaceuticals and Biotech products with
Turnkey Lines under complete account of GMP-Annax1”
Monday 15th July 2024

Ambassador Hotel Eangk

(el

6 CPE Credits
s

=——2 15 asnqAu 2567
[y 08:00 - 17:00 u.
UnSuavnulou 10 nsngiay 2567

SCAN HERE
FOR REQISTER OR CLICK

——
OPTIMA Scip: —

“Sterile Manufacturing of Pharmaceutic OPTIM/
Turnkey Lines under complete ac “Sterile Manufacturing of p
Monday 15th Jul TUFI‘IA-\:}' Lines under

Ambassador Hotel

A
OPTIMA Scipack &
“Sterile Manufacturing of Pharmaceuﬁit:liﬁ‘ﬂ(iota::‘:\odum h
Turnkey Lines under complete account of GMP-Annexi®
Monday 15th July 2024
Ambassador Hotel Bangkok
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DETERMINATION OF EXTRACTABLES & LEACHABLE (E&L)
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h

O MEBRT K '!' Remove Pin
TIPA

Webinar 3 /2024

Reach HIGH STANDARDS on the determination of

10 Oqueu 2567 1 1330-15.00
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SCan NOW
o pagistration w =,
l HALATLNLLUOWTY gansiynd

Supelco.

Analytical Products

Testing means comparing - A reference is required!

Unk 5 I
nknown Sample -_

Qualitative Quantitative Test

Identification ﬁ;:ﬁ:;
Presence or Absence Cut off

Screening, Id Tests Assays, Limit Tests

O ms

[ | Compare to )

«Something Known»

Supelco.
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L3843 Embarking on Digital Transformation :
Practical and cffective MES implementation
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n1sUs:qu5u1n151‘§ao VACCINE MANUFACTURING PROCESS
VALIDATION AND BLOOD PRODUCT - PLASMA DERIVED
MEDICINAL PRODUCTS (PDMPS)

Suii 14 wauaiAu 2567
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TIRA  Thailand Industrial Pharmacy Association

A WEBINAR 2/2024

VACCINE MANUFACTURING
PROCESS VALIDATION AND BLOOD
. PRODUCT - PLASMA DERIVED
- MEDICINAL PRODUCTS (PDMPS)
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PHARMAFAC

5.5 CPE Credits

VALIDATION FOR
ENVIRONMENTAL
MONITORING
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South East Asia

Enhance development and
collaboration for creating
drug security in South East Asia.
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