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Product Characterization &
Method Development

Discovery ?3
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Merck Ltd. Thailand

19t Floor, Emporium Tower,

622 Sukhumvit Road, Klongton,

Klongtoey, Bangkok 10110

Tel. : +66 (0) 2667 8000

Fax : +66 (0) 2667 8338

Customer Care Center : +66 (0) 2667 8333
www.mercklifescienceth.com

Facebook : Merck Life Science Thailand
Line Official : Merck Thailand

Certified Reference Materials and Standards

Analytical Quality Control

HPLC Columns that meet USP, EP, and
ICH guidelines

HPLC Grade Solvents & Reagents

Solvents, Inorganics, Safety & Essentials
Karl Fischer & Titration products

USP, EP and BP Primary reference materials

Secondary (working) standards including
neat and in solution

GC & TLC complete offering
ICH Q3D elemental impurity testing
Filtration products for dissolution testing

Milli-Q® pure and ultrapure water
purification systems
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1 Extraction tank (Stirred)

is your one source for turnkey, GMP-compliant manufacturing solutions for the cannabls extractlon mdustry
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.

Service

- 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
pe Tel : +66 870 915665 Email : phakphum_w@biocbdek.co.th




BioReliance.

Pharma & Biopharma
Manufacturing &
Testing Services

BioReliance®

Validation Services

Accelerate and simplify your path to market by letting
our experts from BioReliance® Validation Services
help you choose and conduct the appropriate
validation services for your filters, assemblies

and single-use systems for drug manufacturing

processing
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The life science business of
Merck operates as MilliporeSigma
in the U.S. and Canada.
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HanwadgiiAuiuUdanelulsema saumaanuilasunsEuIuNIIHEALAEN1TATUAY
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AMANUBAUTAA AN
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uinldenadosivunnsgiu GMP Faduunumifiauddgedns

)

galunisuansunissnenuwaa niaunuiIUanduseansainwazainulasnielu
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Useinalne
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Tsnuzisadudgnimisaisisuge

[

AarvasUszimalnenaziilan laelse

o

< <

= 2 A |
yyisaiadenvinid unzisefinu oe
WWudusu 10 Iusﬁﬂaamﬁamﬂm TAgNU
AUaglvduszana 5,000 s1esel uaziliUe
= aa <@ @ &
edinanlsauziSadadsnviiussuna
3,800 s1es0v TuulsauziSanionsIn1sane
gudududu 8 luuszinalng (Globocan
2020) wasiluuziSaiinuvesfaatuin (1)
TsAuziSadinldanua1u1sakUaUS LN NV
Tsaduaeangulvg loun lsauziSadindonyn
WUULREUNSY (acute leukemia) WazuLLSa
[=3 = dill U . .
LALADAYIILUULSBRTY (chronic  leukemia)
13901 UIANNTIAVDUNTAAA UL ToWA
& & a a ¢ .
zLalnRanUIkuUaNNBYd (lymphoblastic
leukemia) kazuzSadindanv kUL Baned
(myeloid leukemia) N133NWIUINTFINNLY
Tun1ssnwruzisadaidonvinludagdu
& v Ao w oA v
Aanstdgnaivrdaiientuaulsa n1slden

Yot wazmslgnanewadduidadiniben
(hematopoietic stem cell transplantation)
agelsfinny fUrelspuzisadiadonunaly
nguiiiaandesgs snezlinouausssionis
fnwunsgruinaian uaziilenialsandu
Huthgs lfsnsnindeinludaendui
Heganguin fedunisinurvdelug q 43
Uszansnmdenadudsdndudmiugiae
ﬂ?jiﬁj (2,3)

aliquiutrTaduiuimienisine
n

9
'
[

& o
ULLIIND1AY

a

smflgndinagnIedunns
inauvesszuugiduiuvesUieglaiunse

Y 9
3 =

MANaausise FIuaAnNm1991Nn155n ¥
wnsgumnld laun msldenaivadn ns
2u59E wavenTyinglunguensadh (targeted
= | [ Aa

therapy) dadunissnwaniidmunslunig
Manawadunsdaensy  Tuvusfigiduiu
o v A q‘ 5°¢

UrUnfiitmunelunisesngndiduieadlu
sruugiiauiy mashwidananlainideuas
Wal819n 3199919l U 1 MAITT YN UL
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lnsanizinalulagnisldwad glinuiudidn
Fadunsliwadgfiduiuiitiauausolu
n1sReUANBILATNaIIYad U5 I8E 19
Wzl Uls Tneiwadgiduiuiil
nsfnwiueganiernne Siasadluszuy
aiiAuAuEUNeA (innate immunity) 194 NK

[y

cell uagiwaaluszuugiiAuiulau (adaptive

immunity) LU T cell

Tutagdu nisshwisiewadgiiuiu
U1UANEASUNISTUNZ Do UlAYBIANISBINNS
wazelusaUsEmadTuN1sSnwlsAusLs
Windenvu1inty neauaueIn 9n15SN YN

A A A Y] H v
wmsgudunsetinisnauilugivedlsa laun
waailduiuUdnviia  chimeric antigen
receptor (CAR) T cell Fuluwwadgiifuriu
yin T cell Mvhnsaaudasiugnssulvd
ANMUTNEABUZITUIARIAYT 1NNIT
ANwIN19PAUNNUIN CAR T cell F991m1me
luiana CD19 uu B cell (CD19 CAR T cell)
a < [~ &
finalunisaivaulsaugiiadaidanvin

a a e‘ell [ [~ goj a 1 F 2N

yiadwadinquiludiauin TaenuingUle
AV o ' ) A A o o
Alipauausanoni1ssnwIdu wsalilsAndu
e inanmelseaculaeauysal (complete
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response) #adlAsun133NYIAIe CD19 CAR
T cell fufov¥oray 90 (@) uananiilulse
wzisreutmdeswdadiwadilinovaues
ROMTINWIATIILAL NI MIinwdae
CD19 CAR T cell silvinnizlsaasulag
auysalgedssesay 50-70 (5) wenain CD19
CART cell uaiaqUudadl BCMA CAR T cell
FelddmsunissnuilsauziSasindonsn
giafedlaun (multiple myeloma) %ad
J1YUNTANYINAFTNDIUTEENT AN
1umimuqmiiﬂﬁﬁmiuﬁ’u 6, 7) @20819
WA usuandlunsnsi 1



A1519%1 1 WARNU CAR T cell #ildsunisaunzidoulae US FDA i EMA

(YoyafaAau nINYIAN W.A. 2565)

Fondndndl luana o e
4 . FJausld
(¥an13A1) vanune

Tisagenlecleucel CD19 Relapsed or refractory diffuse large B-cell

(Kymriah) lymphoma (DLBCL)
Relapsed or refractory acute lymphoblastic
leukemia (ALL).

Axicabtagene ciloleucel CD19 Relapsed or refractory Diffuse large B-cell

(Yescarta) lymphoma (DLBCL), Primary mediastinal B-cell
lymphoma, High grade B-cell lymphoma
DLBCL that results from follicular lymphoma
Follicular lymphoma

Brexucabtagene autoleucel | CD19 Relapsed or refractory mantle cell lymphoma.

(Tecartus) Relapsed or refractory B-cell precursor acute
lymphoblastic leukemia (ALL)

Lisocabtagene maraleucel | CD19 Relapsed or refractory Diffuse large B cell

(Breyanzi) lymphoma (DLBCL) not otherwise specified
(including DLBCL arising from indolent lymphoma),
High-grade B-cell lymphoma, Primary mediastinal
large B-cell lymphoma
Follicular lymphoma grade 3B

Idecabtagene vicleucel BCMA Relapsed or refractory multiple myeloma after

(Abecma) four or more prior lines of therapy

Ciltacabtagene autoleucel | BCMA Relapsed/refractory multiple myeloma after

(Carvykti) four prior lines of therapy.
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[

nann1siwasagiiduiuuiiin (Adoptive immune cell therapy, ACT)

ACT unsinesenistdiads Qﬁuﬁ’uﬁ:ﬁﬂmauﬁ’muﬁﬁmwﬁaa‘wL%q g ACT
ﬁ?uﬁﬂﬁzmumiﬁumﬂﬂmwﬂmaaa“ﬁmﬁummaa@ foutundes wienelufouuzise
Yoty unszduvisedaulaniugnssuliaunsoneuauesowouR U LIAdNLL5
mﬂﬁ?uLﬁmﬁwuauiuwaammaaﬂﬂﬂéfﬂ%mmmmwadauﬁmé’uL%"]gis'wmmliﬂw (Al 1)

Donor Iymphocycles

| o ?Ilood \ sAntn%ent
ollection pecl icity
HI]HIIH!

) Cell
Patient ' o expansion

& _)

Tumor specific T cell

Infusion

JAuNUMANlUN15¥I1an 2159

o
v

luszuugliquiuvessanietuiinalnlunisiatswadusss wiewadiiinaay

=)

aunfkaziinisnateniug Inewadgiduiundngaimihinestesiunsdesueadueiss

Qe

IS [

W inueadgiAuiudeeglusyuy innate immunity wae adaptive immunity lagdligadi

q

=

(%

drgyasaaliil

Innate Immunity Adaptive Immunity
1. NK cells 1. T cells
2. Macrophages 1.1 Cytotoxic T cell (CD8 T cell)

1.2. Helper T cell (CD4 T cell)
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Y o

Tudagduwad gliauiuninis@nwinieeadn
wazdnisuunlddmsulsauzds  loun  NK

cell hag T cell

Natural killer cell (NK cell

NK cell \uwadly innate immune
system Simthiivdnlunisidnaduasiiene
ffmuiiaund dun wadidnsindelda
LLﬁ%L‘ljaé‘ﬁlﬁﬂﬁLU%EJULLUNMNWuﬁqﬂﬁNM%a
waduzise lnensnouauadwes NK cell 5u
Ldndudoaiiun1snszh ud 8L uRLIuNN
nou D9l IANITNDUALDILUY antigen
dependent lngnalnnisnsedunisiinues
NK cell QnAIUANIIEANLANAAYDY activating
uag inhibiting receptors v NK cell 1oy
WA U0INNITINITUENIDRNYBILULANS
major histocompatibility complex (MHC)
class | %ﬂdaﬁmmmé’u&msﬁmumaa NK cell
Mlrllifansiaswadunfvessnsnieg Tu
WAANTANUARUNG WU Wwaduzise viewad
fiinshnde heviinsuanseenves MHC
class | flanas ilddmanaduds NK cell
B[IGN samﬁ%ﬁmmﬁmaaﬂ%m stress induced
ligand L MICA, MICB, ULBP1-6 %qmmsa
§URU activating receptor 283 NK cell i
Pu dwaliAnnmsnssdunisiauees NK
cell Wiosanewasifinufinynfiuaniu
(8) (Al 2)

TOLRANCE

MK cedl Haalthry call

\ . m—
AN Y B gt ™
/ .* I ;
W AY - ot i
i 3 - >
St [y -
r . .
r—— = — el
WK codll indibation
MISSING SELF
Astivated WK cell Tasmea cell
{ "
\ :. i i i
£ - — &
—_— ] L. - - (AR ——
.e !
| . . . —
HE cell ncei e /
{4 activation H“-\.\__ g 80
Cy oref
STHESS- INDHACED SILF
Axtivated MK cell [ e—
A o ¥ — ]
AN . ;- -l )
\ 8 |- i
. =
- | /\ o g
s g :
l." =} .
HE cell sitivation

Hature Reviess

A 2 Nsaedyaynnseru NK cell (8)

o

do NK cell lé3udayananseduas
aunsavanewaduziSalanienalnnisesn
q‘m‘éﬁm 9 laA antibody-dependent cellular
cytotoxicity (ADCC) ns&a cytokine #ng 9
WY interferon Y (IFN-Y), tumor necrosis
factor A (TNF-Q) evhanegadithnuneg
MSWAY granzyme waz perforin Liievili
wad 1 mnefiiaUnatuinn1saeuuy
apoptosis FFINTaeadTiRaUnFnIu
naln  TNF-related apoptosis-inducing
ligand (TRAIL) (9, 10) leglutagUuiins
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NK cell sralunziSasingon  (hematologic
malignancy) uwaguzisaieu (solid tumor)
wilaei1g 9 laun acute myeloid leukemia,
neuroblastoma, hepatocellular carcinoma
Judu (11)

ag19lsAmun1sSnunlsANzSIne
NK cell tugiinanismevausmianaini
a"']ﬁ’mnﬂﬂﬁgﬂé’ué’jqé"wé‘zgﬁgmmﬂ MHC
wazmsfl NK cell  @dliluiuasaserlu
sunmefuszeznandu (12) lutlaqoud
NK cell T4wd
Usvansnmanndu Taun nnsle NK cell 970

AMUNY1 U TUNITHRIL

Juinedifianumilounaiugnssuedmila
(haploidentical donor) wnun1sla NK cell
mm@’ﬂwLﬁaamﬂWiLwﬁﬂaﬁﬂﬁmmwmﬁugq
(12) 'iwﬁu’qmiﬁmu'}ﬂ’ﬁmzﬁul,l,azLW']gLﬁym
NK cell Tuvpsufjinmsiitewmdendilvii
Usgdnsnmaes NK cell dmsuldluwes
Unn laun (1) n1sld cytokine nanedsiu
fulenszdunazinionit NK cell 19l
Aauantmdu memory-like NK (CIML-NK)
(13, 14) (2) M5iEBe NK cell rufuimad
uzieifinauasdiemzuissiafionsedulyi
NK cell fusz@nsnmlunsiidnimadugise
el (tumor-primed NK) (14) (3) n1snszAu
Lazfins el NK cell fensideyad
felwadiaey (feeder) 1ty Fpstein-Barr
virus-transformed  lymphoblastoid cell
line (EBV-LCL) %58 genetic-modified K562
cell line vJudu (15)
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T lymph T

T cell WJwwadduludedlungy
adaptive immune response Favhwthiily
nsnevausssedsuUanUasuilidnginsnie
suawaslusenefidannuioUund Wy
waauzse lnensnavausswes T cell 1Tu
LUU antigen dependent wazidunismou
auswsRAufuvdsaniifinisduiauas L
FUNINSEAUAINLBUAY (16) T cell @150
wualaidu 2 Usezun loua cytotoxic T cell
FeanursowmdentlfiAnnisanevessad
uzi3e uaz helper T cell fivhwthillunis
WaEsUTEAAY cytokines way chemokines
Feoonquisnsedunsieveusadgiduiy
Ju 9

waduziieinisndalusaudifinng
naneiudibiAndueufiauueiss (tumor
antigen) LOURUNZLEIH NN TEUIUNNS
Wasuudasmesluwaduzianazgniaue
lusU peptide-MHC complex UuRI@ad
U159 %qawmsaﬂisﬁumiﬁﬂmmm T cell
Tusnamele dleld3udyanunsedu T cell
Fasmnzrenouiaunzdaiuasiansiiia
Frunusasldsuiuediuidu effector cell
fianusanevausiwazyalswad Uzl
nsuansoanvaauRlauLziSels vilieaa
ugi Sl anursafinsiuiusaziindulsa
uzi3ald (17) (nndl 3)
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T call Expansion

APC or
tumaour cell

.a’/-\:l

-n Granzymes
o 0 Teo and perforin
Ll Y )

.I 3 T Tumaour
killimg
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Tumour cell

AT 3 N15RBUAUDIRY T cell fawaduzise (17)

fawdszuugiiauiulusinie lag

q

a

WWIEATYINUYRY T cell Agduse@ndnin
Tunisihanewaduzisedsdmdusadsisnie
fAnauinund witymaesnsidnwad
uziSavesszuundduiutumaneadusss
fiauansalunisnauniannnisnsiadu
vosszuuiuiuvessuneld lne3snnei
waduzsddalunisnauniiivarenaln wildly
nalndufio n1sannisuansesnvasluiana
MHC 7 T cell ldaunsansiaduioumiau
upsaarluvhanswaduzisaiuld (18) Fa
lugmawamneadnfifuiuditn eidunis
Windszavsaimaes T cell angthelunan
naaedliatNnsansIvdulraa usLSaLazdl
USuaunnnelunisitaneiwad ugiSalu
$unegdaele

AszuIUMsHan T cell Tvdeany
a11150luN13TUIkaTnoUANRIA DLB LRI
VULYAA L5998 199 UNIZLNL T O NS U

11 “tumor-specific T cells” @m1savila
na1g35 laun

1) msfmdenan T cell Aunsnseglu
AuuzlSeise “tumor infiltrating lympho-
cytes (TILs)

2) MsfnsienIeiugnssuli T cell dn1s
LAAIEONTOIRISUTIS e Ao R I ULIZIES
LU Chimeric antigen receptor (CAR) T cell
Favznandasely
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lawasnuaumusiwlwasiiwas (Chimeric
antigen receptor (CAR) T cell)

CAR T cell therapy tJuuinnssu
ns3nwlsauzienenisldioadgliduiun
n1sfaklasiugnssuliaiuisansndusas
yhagwaduzisdusnanie Jagiudunilly
nMsfnwnnsgIuiiiiuszansaiwgedimiy
Tsauzidadadonumuieia CAR T cell fu
p1fuNTEUIUMINUTIAINTIWI T cell
UnfvesgUirginisuanieanvadsiguines
GIRRGEY %39 chimeric antigen receptor
(CAR)
THlunsnsaduwanuzise (extracellular

Fausznousie  drunieuenwadi
domain) uwazdruneluwadildlunisds
dyaaunszAunsvineuues T cell ngdiu
989 extracellular domain tauszUszneu
froweufvedviinaneiiisn (single chain
variable fragment, scFV) Feanunsaduiu
Tuanafieguuinwaduziialdegiadunig
299 luwaisdidau intracellular domain
2vUs¥nouna8  signaling domain U89
receptor uu T cell (19) (i 4) Tog
Jwdmesgnuauiazgnooniuuiuandug
aunsaeeily wazdwdng T cell Tuguuwuuy
DNA plasmid
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Extracellular domain > Hlinge domain

e el

Transmembrans domain

Intracellular domain

T cell activation

Al 4 lassasnaves
chimeric antigen receptor (19)

(%

Chimeric antigen receptor (CAR) 1

vl T cell anunsansiadunazyinany
waaN S WIUMed s CAR lalaglyl
fodldnseuiunsilEue Lo URI NS
MHC silanunsansiasuadusisefiannis
waneanves MHC Tuanald lasendenis
Juyesdl scFv ¥4 CAR sisluanaidmang
cD19  Tulsmuziss
BCMA  Tulsaugiss
multiple myeloma ntusanioniliin

yulasusse 1y

doutmdes uas
mMsdedynadadunisnszdu T cell vl
AANIINAIENTA 9 1 interleukin-2 (IL-2)
Pifedesiunmsiinsiuiuees Tcell e
Fas ligand (Fas-L) fiAsndostunismienth
Twaduzisainnisane (20) (nnd 5)



\/ ‘_-h\"\. Tumour cell
Limker
schv
Cell
o i
> = Tusmgur death
Antitrody s antigen f
kR \ \._/ [
. Antigen Perforin —izp0
Tramsmenmbramne recognition pore )
domain
+ Co-stimulatory ™
domain
F- ITAM
| p}?nrw
o] ™ o @

Signalling
cascade

Co-stimulatory
signalling

Ferforin and [
granzyme g
release

L
Transcription of T cell J

_f)" ff _f}" _’;‘ —  effector function (IL-2,

proliferation, (}l,mo‘-ic i'|5._1

CAR
T cell

A7 5 nalnnsving1uues chimeric antigen receptor (20)

CAR T cells Tutagduanunsaunys
UTZLNYAUAMULANFAIUDIEIU intracellular
domain %aLﬁudauﬁdqé’@iymmzﬁu T cell
Todua generation (21)

1. First generation CARs Usgnau
miediu scFv 10U antigen-recognition
domain fiegneusniwadideniiu CD3 -chain
fiiu activation domain we3 T cell receptor
@ antigen recognition Wazaiu T cell
Fousofudie IGE

signaling hinge

transmembrane domain

2. Second generation CARs $n1%
WaIU1R1A first generation CAR P AGETHY
signaling  domain  ¥8Y  costimulatory
molecules fidfayldun CD28, CD27 uax

4-1BB
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3. Third generation CARs Waiu1lng
Wiyl co-stimulatory domain 1Ju 2 @ wu
n1519 co-stimulatory domain Ju cD28
sy 4-1BB

4. Fourth generation CARs Junns
W1 CAR  Tuliannuanansalunisiensuy
nalnnsvaundveswaduzise WU Anudag
AIENIEUIUNTRUTIAINTIU I wsadden
anslalalpsflusenined CAR T cell WSy
waditmne §95en CAR T cell vl
TRUCKs (T cells redirected for antigen-
unrestricted cytokine-initiated killing) R
Tutlagiulalalen?l TRUCKs CAR @nsa
Yaoald lown IL-7, IL-12, IL-15, IL-18, IL-23
stnsdulasitugnssa CAR T cell 19
N9LERNBNYBN chimeric cytokine receptor
ﬁLUﬁauﬁmiywmﬂwsﬁugaLﬂué’@yzgwmms
nsgdu T cell
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NSZUAUNISNER CAR T cell

CAR T cell &wmsun1ssnuwilsaugids
Sadonviafild Sunisiunzideunda
Tutlagiu (nsngneu 2565) azidunansio
AnsuAnLUURNIZYARE %30 autologous
CAR T cell namfe WWunssurunisiididen
nauldinuenwadidladenyivia T cell
nnturinsiautaniugnssy T cell fae
nsthdstudiudu CAR lusu DNA plasmid
g T cell lngandigladaninines (viral vector)
i nstenseualiin  (electroporation)
1S8AIINTTUIUNNT transduction VINNISLANE
LgaaLﬁmﬁmu T cell FrunszuIunis
transduction wiielwleUsuaunnifiesne
fewagyhmafiufien  (harvest)  waddile
Wedweuliiugiaedely  wanfusi  CAR
T cell Al§ azgnifiushonszuaunisududs
(cryopreservation)  tfieyiusnunanudidia

Y89waa (NN 6)

Formulasion

@ '3
Astavtazentgag T cell

waarwwulun1Inan autologous CAR
T cell @unnazldainnisiiu mononuclear
cells 3nithemenszuIuns leukapheresis
Inglunszuiunstl denaingUieazgniiu
HIULATEY apheresis F901AUN1TUULUILS
¥ y . » y
WiawenTuYasdulsenavluion lagdu
mononuclear cells @ld1uUsgnaunan
] fa o = a
Juaddulndes azgnifueenun Tuvaei
\ PR | 2 A < A
drunvie Wy Wakeauwad indalden awgn
danauAugsaneUae nseuIuNT apheresis
JunteulunisifuifensaddsdiuaingUas
W09V A LA US UG AR IR UTI LN WD
Toeanzluauldlsauzisadindonvnifidng
USunasadauludefsi (22) mononuclear
cells NAALUIUNTLUIUNITAALENLIND LI bH)
T cell dmiumsihluanuiasiugnssuiu
CAR T cell salu TunszuiunisAnwen
T cell 9310 mononuclear cells Yusiviane

mwﬁi 6 NSTUIUNISHERN CAR T cell (22)
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wadameiu 1w nsaawen T cell Tngonde
VUIAVDIYAR NTUEALYAR monocyte 88N
P1eN1371 plate adherence method wag
nMsld antibody-conjugated  magnetic
bead Wiadadon T cell idosn1s Fsanunse
wonleaziBenlusziufiauisawonuszinm

209 T cell 1o 1ludu (23)

AsAaLUaINUENSSH T cell

1. miﬂizéju T cell (T-cell activation)
nsnsedu T cell Lﬂu%umauﬁﬁwﬁ@
Tunsifindseansnmueanszuiunisings
funaznisifiudiuie CAR T cell Tunaon
npaes Faanansavhlddenatemaia T
- mansedulagafeiad (cell-based
T-cell activation) Aen3l4 antigen-presenting
cell (APC) a1ngUe WU dendritic cell R
a1abiUszdnsninlunisnssduuansneiuly
muEtheusiazau visenistd artificial anti-
gen-presenting cell (AAPC) 1dugianszau %4
farugsennuagldtunouilifisiu (24)

- nsnseRulaglduouniven N
Aulalana CD3 way CD28 ¥ed T cell Faay
wileahiAnnsnsedu T cell

- mMsnszaulagedaaynIATLIALEN
(beads-based T-cell activation) @Usznau
seaynAEnAaiudwnud (ligand) Ndunse
nsgdu T cell I Wu antibody-coated

. < A wva
magnetic  beads  tUUBUNIANUAMENUS
fagaiuwiiwinle (paramagnetic) WWoudae
NUsELAMILAUN A UL URUATNII LN AU

SwUwasuu T cell 1wy CD3, way CD28 lag
magnetic bead Ussiamilagdasgnindnonn
Tanwandaeidloasadunssuiuns  wie
antibody-coated nanobeads L“f]ua‘lémﬂ
WodluesAefuLauRusANisILNIE AU
Siwuwesuu T cell @adideffoaunsato
aangldmusssund uonandtdinswaun
stimulation matrix Fudunasld hydrogel
SaufuLouRvefdeaiuisaueneonain
T cell I¢deBatiu (23)

2. MsundeTugaIugy CAR
NARAI CAR T cell NlASUNISTY

] U o/ a v
neidouludagdu  erfumalinnisdaudas

@ -

WuﬁqﬂiillLWBIﬁLﬁ@ﬂWiLLﬁﬂQ@Bﬂ?J@Q CAR uu

a

i1 T cell Inawmatiantglunisuingsdudu CAR

[ ]

Wdlluadeares T cell Aldagraunsnane
S 2

Ty anunsanuslenty nnsindsdulaelylnga
nNMa3s waznsihasdusuulilslisannmes

2.1. Viral vectors for genetic modification
CAR T cell flaglunsfinumnsaidn
wagdildsunistunsdeulutagiuldiaga
nnweslunsihdaduiy CAR Taglda
nnwesilded1unsnatslaun lentiviral
vector Wag gamma-retroviral vector 1ng
vy lentiviral vector fdeRuilonin
gamma-retroviral vector Tuwianulaensie
Tusuanuduiusedu wagliuszansam
TunsidsBuiinluwaduaieyseian (25)
Jagdunmisudnlisaninwesidinaiian split
packaging system Failaneuidedunis
Aal$afiaunsautsiald (replication-com-
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petent lentivirus Wag replication-compe-
tent retrovirus) Fsvinlinsld lentiviral vec-
tor Wa¥ gamma-retroviral vector HAM

Uaensegs (22)

2.2 Nonviral gene delivery systems

NILUIUNITNAALALNITAIUAY
AMNINYBY lentiviral vector WAy gamma-
retroviral vector Huilaududounasi
Aldaneas Jnhludgnmsvaunnisiddulag
luldla5a legendeszuy  transposon/
transposase lunswiileaiiiAnnsuanseen
V938U CAR wazltnszuiuns electroporation
Tunsidsiududng T cell vilvantumeu
Tun1suanlisannmesuazaldanglunisuan
CAR T cell aghslsfmumaluladi fdesin
TudesUszansnnlunisuansoanaesdudion
nhisannmes Lazn155enTinveuYasng
naan15vn electroporation (26) vilvides
finnsWaunnszuauns Juneu wazdade
WndeufiminzanlunsyuIunswan 55
NSANYINIAATNNTE L ETIAIUANUABANY
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(disinfection) A89A5IAEDUAINYNADIVBINTS
fdade nsnudeunisldiierhinde #a
nsTaByAIATUIA > 5 Um/m? grade A 113
d01Ug at rest Lay in operation 88N Tu
N3¥UIUNITNTIITUTD ( qualification)
A

Requalification grade A wag B 90 6 Aol

Requalification grade C wag D v 12 ou
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Barrier technologies
Lﬁ'aﬂmﬁumiﬂmﬁaumﬂQ’ﬁﬁﬁﬁmuuaz
dauandau WWidenld Isolators n5e RABS
(Restricted Access Barrier System) Tz e
finsvigesne uaznisidanisuudeu (bio-

decontamination)

5. \p3addio (equipment)
Fadessvuutheananided i%UUﬁWan@:
Turhdessuvativayunisudn (Utilities)
Wdaiuuuaziudsunasiidhdny
FoaliseaziBeaniseenuuuiniosle sauds
P&ID (process and instrumentation diagram)
Fadudrunilweansnnasusetazdemuniu
Tidutagiu szuumsasafiamusisainualy
URS (user requirements specifications) 5¢1314
FUAUVDINITHAUT LAz EUTUITIINNITATI
HIELN ﬁiwumnﬁaum@mizﬁﬁLﬁmﬁm‘diﬂa
warUszdfiuuunlify dosUszdiuninudvenis
Laauuwﬁugmmaamm%ﬂqmmmﬂaau
N13n333uaUNTA (particle counter) Taud
ﬁaﬁiﬂz’fq'u (sampling tube) ADINIUNITTUTOI
Fesfiarsandorivuaiuuzihangudnieity
WuraugnansveviolazAilvaan1sleaee
AMNYIOABILILAY 1 WS UBNIINTIUIULAS
198089 LA3 04TMOYNIALUUNAN (portable
particle counten) vinguia0819d ul9luns
FunUsznniesazein Aesly isokinetic
sampling head Tuszuy unidirectional airflow
Foshnnslimnzanlusumisitlndfugeings

ieliuladndusunuvesinegnsiigu
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6. szuvaluayunIsKan (utilities) Luiide
Tl
ANBULLATNITAIUANTDITTUVATUAYUNIT
wAnFesduusTUALIAD I BAMUNIWKER DT
Fossufiuanudssvesmansenuiardavindu
\nansauNaves CCS
syuuiifinnsduiadundnsusiifuszuuia
Aandnge 1wy thlddavdonsdns (inse) fne
Lot lddmsurilwusiaand e niedu
drulsznouvesnandag wiod1dulany
AR MIBNaNTENUAUAMANENST0 o
DONLUY finsa n9193U504 warUn393nW
NTUNINATIEA UL UNATDINI TR DT
INGAVBINTEUIUNNS (critical process parameter,
CPP) Laga NwMeUTEINTNOAVBIAUATN
(critical quality attribute, CQA) ¥843zUUATU
ayunsnanduvsedudeiuladnszuuding
AUAINNTODE NN AL
Juiindeufivsnulinaendinvessyuuiiy
FdsuULUaY P&ID S18MTIARYRITEUU WAy
TONINUAVDITEUY (system specifications)
lagianizdoyadidny LWy Aaninsina,
slopes, YUNALFUN1AUINA1UATAINUYIIVD
719, 5198%L0 8AVBIE 9, valves, filter, drains,

sampling and user point

S3UUUN (water system) #8980nLUY @419
findta nadey ns1asuses iedestunisuudon
1099Aun3E uardosuiilaunaswenhiflifesd
A fanasmsiviliAeaudesiosdian

Tunsuuilew synia 9auvsd Wuladiondu/ln



Tstau audrvesinlusyuudesnnnedivihly
\An turbulent flow Ll atlasfuqaunIdind
YauvoLaznaliiia biofilm wagAoinsirain
auSvesinduusedlildausnsinnms
INNITNTITUTDA

Water for injection (WFI) wndwosidildnns
W3 au WFI f?’fmmwﬁaﬁwwumﬁlizqﬁiwd’m
NSTUIUNITATIVTUTEY NISTALAY ASNTERNY
ihdedlsiamdsstiosanluninaiouivlaves
98un3d 1wy dulmadaidesuandui 70°C
WFI 9133gi03suannInduni eviliuians
(purification) Aa8 RO wagsesay EDI (electro-
deionization), UF (ultrafiltration) %5 ® NF
(nanofiltration)

Fafu WH 7ifacs hydrophobic bacteria
retentive vent filter #osla 1 yuna sdud ou
MSIVADUAINANY TN VBIAINTBY (integrity
test) noufiansuazudaldaru arugulaliiaa
AUAIULLY (condensate) 1w TdAuSousy

FINT8Y NMINTINAANNAITIANKALYAUNTEVeS

v
°

svuvihegedaidenieliiulainhdamnw
afvuaseilomann desimun alert level
AUVBYAIINNITNTITUTOINDUAULAZUTE LY
91NN15751950U589%1 (requalification) uay
NUMUKATLATIE LWl HYBITE UL N34
fet1efsazauianagnsnisnisuuid eu
(CCS) wwun1squdreg 1o udaunuain
#1uni 97 13U worst case uazd a9l n 54
fegranmuisivegiedes 1 dumlmn iy
Tunsguiun1suds dn15munau alert level 1lu

U571 Iasienisunldunazlunsaiinu action

level ARIAUAIUMAUNALAENIITUNANTENY
funmamvessAnsusidliiiilunissdn
N19715797A Total Organic Carbon (TOC)
way conductivity fosUsziiunnundsasiium
fassuardoudusruunsiafnniuneiies
(continuous monitoring system)
Lo 18 duansvinlfusianinid alaenss
(Steam used as a direct sterilizing agent)
Todhildiuansvildusmmanidoridudariu
A ufiTanuiendnSusflagnss 1wy porous
load/hard goods autoclave loads) # © ¢ 3
AANYAEIGWAEINY WF faeiin1susziluna
WuUsedn 59un15149Lmaes non-condensable
gases, dryness value (dryness fraction) and
superheat
ANULAZIZUUEINTA (Gases and vacuum
systems)

'
[ P

AU NFUEALAYATINUNAR A58 TAAUTTY

q (]

a v =

Ugund desdauainsuiall sunia uag

U q

a ¢

AUNT IR imngan e nunsdined i
Wertes ldun Usunasunazih dnue
USTLANIBINIY N158BNLUUNISIASENAND AD3
Wuluanussievsedervunveinanfaed
Fradildlunseuiunis aseptic fainsoeriy
sterilizing grade filter 0.22 m #2n5849 14
syurgeIne(vent filter) dmsuRndauunimue
UFTHANTUIABINTIABUANAUY TVRIA
N394 (integrity test) wagAosumunaulung
Udoerunansae vefldnendmndinsossio
viliusiaanieney A1edildlunszuiuns

¢

a v a a N el 1 <,
Na(ﬂmE]\W]S']T\]m@ﬁ’]ﬂﬂaumiﬂw%ﬂi%ﬂquLﬂuig83
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Ae9ilszuuladniunisdaunaduvadINANLlAIL

LVEURBNARNN I L UANTUANS LT IUSEUU

7. yAa1ns (personnel) lvinuudAyiunis
Hnausu MsUseiu Lagsusesnsinausy

nandetuladndiyaainsiisane wunvay

e

dauand® W1uniseusy Usvaunisal uaz

Anudanzaumalulaglunisudne1usieain

¥
]

e ielviiuladnmsndnendsannidony
Yarimun GMP
UAAINIADEITUNITOUTUANUIATIINGT Uae
guounsiodLyAna FosdrinduauyaaInsd
WufuRnuluiesazeranuiiiunisngm
$UTRIIALRIN WALNITATIVADUAIINYNABY
nszUILNg yaansiidufoRnudemiunis
Ussiunmsanseiildluviosazein nsld mask
waz goggle AinunsviliusAaInd e uax
ngAnssUNISUHUROU lnglanigviosazenn
AU A/B feuaiuyauUiRnufiewsivaeume
A18A7 FATUAINAZDIN LATAIILANYITIVDIYN
Larnsa9anudnas anduaded usu e
UsgliuNanIENUAUANAINYDIL Ao9dinIs
Uszifiuypannsiduszezednadesdavada dnlal
WuUsELiiy (disqualify) AeseusutazUssiiiu
Tnai yaansdilallésunisousu (unqualified)
nudnluiesazenseiu A/B Tunsdldndudes
ag nelan1sAIvANve I IMar UL uNa
NTENUAUAMAINKE AU YAaInsaiLd
UuRnuluiesazen ulduinidedie L
@13 09Uz usemtieeiaieadiens uay
Wudnd1vedlddiudd wu nsdwi uanan

InsAns v3e tablet Nnandnnlildlusios
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dvoralaglaniy deeiiisn1smand enny
Mg AUFUNUSAUTEAUANEZ D10
{1909y AUURUA Rl T8 UUNITTUTRY
(garment qualification) Us¢LANUBIHI191UIY
afeild Srutundaivildusirnnde nsdavh
ANwazeIn nsiuYadendudnuasifa
mmsaqumimalmmsﬁ’uﬁu
8. n1swanuazmaluladianiz (production
and specific technologies)
wanfusivh i nannidelutuneugare
(Terminally sterilized products) lfin1siUaeuy

o

wlasiddgyanatulagiu

n1staseulaenszulaun1sUs1AaINLYe
(Aseptic preparation and processing)
#oasry Useiflu wazaruaualmLd oail
Weadeatunszuaunts dadeulesiudermun
ﬂaQWGﬂwsﬂuLﬁau ABITEUNAINNITHRUTUVRY
N15AUAY ToA1NUAd1MTUN1TUNUR 339
ANRN UBENUNIUUTEENONAYDINITAIUAN
15519 RABS, isolator W30z UUBY
wu Msldueus vseszuudnluds \oanns
Vurd oy wazadanisunsnuea (critical
intervention) Ya4KU TR
FavisedefuiuRnuiiiiunsiusesuas
au Al LN INUY (intervention) 581319
AszUIUnNs Geldiiniseenuuutesiuninudes
nsUnideunnansuInda NsTUINNG LaE

v
a o 14 o

HARAY TINTINANIENUIINAITIRAVDI8INA
UAENURIVDINANT U 1ABNTTUIUNITUNTALDS
lawun1sUsyiduszning Aseptic Process

Simulation (APS) kagnSAALNITENTALYIRIN



FURURuAlIN T UTes mheauganw
203U T UNUNIUNITUR DR UNEN A U9
(disposition) N1FUNIAUIINTBNITNEANTEUIU
n1sReaduiinluduingunde (batch record)

LLa:ﬁumumwé’ﬂmﬁwmmmw

ﬂf’lumauqﬂﬁ’ﬁwmmswﬁmmUiﬁﬁmnL‘%l'a
(Finishing of sterile products)

nslandnasurussludunougariiesos
Lﬂuﬁ%‘ﬁ'mumimwaaummgﬂﬁaq

mﬂzmzmiarﬂgumauqﬂﬁwﬁﬂmwﬁﬂﬁfmms
waoud o (fusion) 19U Blow-Fill-Seal (BFS),
Form-Fill-Seal (FFS), Small and Large Volume
Parenteral (SVP & LVP) bags, Uauyalnl %38
wanain wisdwmesingm wagfuusfinsgnuiu
AnaNysalvasn sUantindesuseiliy Avun
AIUANDETUTEANEHG UALATIVAAAIUTENIN
N38UIUNIT LL@JJ‘V:IJaLLﬁJ’J, BFS wag SVP (<100
ml) Adaufndaen1snaeud eudesnsiaainu
auysal 100% (100% integrity testing) T35
HIUNIATIIFOUAIUYNABY dmTu LVP (>100
ml) fideaniindaenisnasuden seusunisan
nsaudieg19ld Taen1sWaIsuInIunan
3‘1/1mmami‘uuﬁugmmaaﬁé’faaﬂaﬁuamﬁamm
@1l LANDYBINTEUIUNT UaTTEAUNITAIUAL
ﬂismumssuﬁuqq N1IRTIVADUA TUATEA
(visual inspection) lifia1sansutiunisnsne
ANaNY sl veIn1tusuTsIwasdanin
(integrity test)

nAns e Jandnuenndeainnisvass
\euanunsoduinegimadeunnuauysallng

FMINTINADUANLYNABY ANUDNIATIVEOU

v
Y v

JuiuanuiwarUszaunisalvesssuuiannis
UiiﬁlLLazﬁﬂﬁﬂ ANiln (container and closure
systems) WNUNNTE WA DY 19ATUNA NNT
Ingrmans suiniegstufudoya wu ns
AN15K d 910U (supplier management), 7o
AMYUAAMANYULUBIAIUUTTNOUNITUTIIUAE
ANUINTLUIUNTT
N13ATIVABUAINUYNABIVBIAIUANY T8
Y891 vUrUTIazUAnTn (container closure
integrity validation) A9IWA1TUINITVUAINTD
Farwuanisvud i erafinansznuiualy
AUYTAVRINIYULUTTY LU N1IN1TANAIINNA
9101¢l (decompression) w3 88 an 8 1670
(extreme temperature)
AOIATIVADUNA NS NI NN1YULUTIVAY
@1gm1 (visual inspection) W 9M5I9d8UNNS
Juideuneusnuiedounnsesdu dessiuun
UseLandounnsoduaziingnseninenisngia

SusesuuugIuvasa I ABILAT AL TR LA
AoaTINNansEnUTauNNIeweUieuazIsn1g
1WA (route of administration) #9331A31¢%
Usziandaunnsesiazaussouzvassunin Tu
nydinudruaudeunnsosfunitinul sz
(Toyausziuazuuiliy) Assduaiunianme
Aesas19g1uTeyan 1ntounnyes (defect
library) a1nn1snagaevluaniiziais1egn
(worst case) 471 13871UN15ATIABUAINSY
Y09 UlUNITANTEWIN AUIAAIYUTUTT
waznsiilosdnvesifuinu(fatique) sads
N13739980UN1TUDUNUTDIAIBAT (eyesight)
W eldeusuynainsudnuazUseiunmaimn

Tounnseingadaslinusgninansdudiegng
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NATUETiRIUNISEeU UL AT F oA UAIUM
anune1atduaudumnalIvesnszuIunIg
ATIVEDULAFU

Tunsaildias osnsivaoudnludd doq
A52980UANGNH 83 lUNITATIINUYIAT 4]
Founniesegudd uazlunmsiuduliaudos
neaevaNssauzvaunsastagldiunuivnisl
Jounniasuaznsrvdeulduszernaengunan

Aol UNNNANITATIVADUAILAIENI1UDY
UM WA UTTNNTBUNANTBY IR LU LT
Pamdnaan waziansanduaiunsaifiwualiul

NANTENUNUNARNN U

.
= a

n15virlsfUsnaannud @ 9981 uLduaan
aawuan 1 atutlagiufiddyded

AUYNADIBINTEUIUNTAUTIARIN
R DM UYIULAEIUAB ALY I AN
MsUsziumudes fesvinisnsivdeunIy
Qﬂéfawmmsﬁﬂﬁﬂﬁmmm%aeg’]aﬁi’mﬁaaﬂag
afuieafuguiuunsdnies (load pattern) fi
finnsaundunniziaiiiogn (worst case) Uy
nsdni3ssduseshnisnsadeunugnio
PuANLATIRAITAN CCS

AU T 0 0veIB uR LA TN
(biological indictor, B) 1 w15 eed1dsy doq
FUTOI AN ULAZNNTVUAIAZAN1IZNSTAAY
sosmuauldlyl Bl iinaudeey deuld Bl Ju
nanlnyl doamiugoUTIuIULT e mmu%qw‘é
wasdusiavendoqdunid dmsumindines
0% 1y Dvalue, Z-value 81914 lususag

(batch certificate) NgdswauiHIuNTTUTEN
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nsvlidsimainid evestan 1adeaile
drutszneu wazgunsal Musselanin uaz
aL889L71 grade A ADINIUNITATIVADUAIN
Qﬂﬁaﬂﬁlmmzﬂu (19 airlocks or pass-through
hatches) safumsthdndoduueniiussaDaniin
9199151 rapid transfer port technology $24
Foifleunanimamuauanudsstenisuuiion
grafiuszavsnwuesitufl grade A uay grade B

meiliusand evestan afosile
d1uusenov uaggunsal Aussyluiivvenie

a

AyugUanin AIn5235UT0IN5UTTYNE LT

al

AuLd gadesanvasnisuuil eu aunina

[

un3d wulaendu/Inlsau useansall way

%
Foudenld38msvinliusieand ef munsay
nsruuNsUanindeinsaadaunNgnaes R
AaeNaTuIAINaNYTalvaeTEUUNITYRIiY
AMUUSIATINTD iwmmﬁmuﬁqmaa%waﬂ
AewilFUsFnde LLazﬁxammmuﬁqmm
MsTaLAUA e siHum sl IAIN o ud
wazABInTIvEaUANaNYSalvesszuulasiy
yoswsazdaneuldinu

dwsutan s eside daulsznou way
gUnsaliliduialnonssiundn s vsediu
ya9as oadlaf endudeddlunszuiunis
Usanide (aseptic process) Mlilanunsavils
Unannideld desmsaaounugniowesnis
1AL 0 LarnszUIUNISEILE g 19l
Useanswa uavdosdostunisiuiioush dwes
wianiififinnadestemsuudeusessueglu
environmental monitoring program

Foatufinusarsovvasnsvinlisaanide

Tugduuudidnuseda nienszaiy lngld



13 adlofidAugndos ustiugn desidszuy
U0y wagvie nsmuauiiuAuLazLAdilo
IR ufinsisdeuseudildaenadasiu
iauﬁﬂhumsmmﬂaummgﬂﬁaq n1siviun
wisfimed wavnisariia wieseudildiy Wy
191A5 097n 2 19 (duplex/doble probes)
\FousensmuaudassuarsTUUATIIRnAY
Tunsa@ifildn1sUaserunuunsdmes
(parametric release) fiH1UN"158YITR Fosliszuy
W iafies nuniu (robust system) 191un1s
ATIRABUAIINYNABINADANITTINVD NGNS 0
WAEN1SASIRARIUNTEUIUNSHANL T UUTE TN
Foeiin1snumussuuidussey s1easiden

LUINIY parametric release M4 annex 17

nsilusiAanidedaeaanudeudy (1Hu
Fonruilusivianun)

A5y lRUs AN aRreAuYeud
annsaldlov @uidalaonsivdolilnonse)
ST UUBY Wy super heated water system
(cascade or immersion cycle) latun15la v
mﬂuuwiiqﬁmmﬁammWﬂﬂﬁaamwusauﬁu
\9U Blow-Fill-Seal (BFS), ananafin

AawaeTviliUsenteuonannan Saeid
UIbuNYUzUIsYUAnnABlie ussglussuy
fitnstestudsanunsolilothdudvdesenld
wazdostastumsuudousmgdsainnnsvinle
Us1Aanide ‘1/1ﬂa&mﬁaqLLﬁwé’qaaﬂmmﬂ‘%m
ylFUsAand o (sterilizer) wazmsaasag
anmiifudunnuwisdadudiuniaesnis

gaUSUNSEUIUNSYNAUSIARNLTD

d@19%3 U porous cycles (hard goods) ¢ 84
ATIARAMIY warduiin 1181 gumgd uavady
FUYDINTZUIUNTST & 19897 H1un 15y TeR
Usirannid efensiadeuniadenie Ay
auysal wazALT L ndsoananeslminan &1
Wuﬁqﬁuanvl,aimmzauﬁ’umiqmﬂismﬁmﬂ%mu
AD48190NINUIIUNEALAZEUA U

dwiveslmaaiitanansoyhliAngayinme
Tuseumsilinmanidesossufingamg i
qmzmaﬂgﬁ (chamber drain) paansEezLIaN
msvhldsranide enaldiain (load probes)
Aanzay uAszUUNMIAUANFBIAIFITLSTU
N19M33388UANYNA B4 (load validation)
@MTUTTUU steam in place (SIP) ApaUuiin
o T A UnY AT 53UI8A1TAIVLLY
(condensate drain) AaeATLEELIAIN1TN LA
Usranide

N13ATIAADUAINYNADIVDY porous cycle
A BITIUNITAIUIUYON equilibration time,
exposure time uRUSAUAINAY Uazgun)il
LazgaMnTigean Aan 5Mina exposure

N13ATIVABUAIINYNABIVBITOUVDUNAT
(fluid cycle) AoesugMUnd 1381 WaznIe F
ABINNUATATIAATDINI31TL0D3 3 NEAVDI
N32UIUNN3 (critical process parameter) 59u8
ANuANUARALAA B Ui ot luinasi Tz an
(appropriate tolerances) fasduduiludiunis
183n13M599deun svlRUsnde uazld
Junawigensuluseunmsiauaudsyd

Fowihnisnsadeuntssivesesininanidu
svey (Usnaduaiazae) lunsalfimsvinldin

qayrniadudiunid swessouniaszuu 9
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Foundu , damsilismanide viliaany
futlesnIna@nITLInaeNsaUsBlAaN

Foafinsuseiuiiisamelunisionainie
penneu warszuinamsiliusaande e
nszuunsTliUsIraInE et udsenen e
991 (air purging) LW porous autoclave loads,
lyophilizer chambers #84iin15MAd8UN15L07
9In1evanaNealana (UsnAvinnniu) vse
sl sEUUN1IMSI93UeIN1A (air detector
system) ULUUMsIAeadasanwuulvdinig
e nAenlneg1eliussdninanaraiunse
szungldegadassiiatlostunismuniuvedle
i

naviliuTmanidevesnivuzussedilalld
W uwuwuuud e (non-rigid containers) L% BFS
w30 FFS aealosiunisidesunse viaideme
ﬁwmsaamwmauLLaszﬂuﬁmmzam LU
A1SANNAUA mmﬁuﬁ'gﬂéfan, HRnI1NTIRAIY
FouuarmuLiy (heating and cooling rates)
warsUuuUN1TIALSEs

Tunsld siP dmdunisiliusiaaniie
(19'u fixed pipework, vessels and lyophilized
chambers) @ p9aanluulWivuIrauuLay
nsrvaouAmgndeaiieliiiuleiinnauves
szuulgsunisvinliuseand omufideants
A94M319AANN TR MUY T ANAY wazLIAN
AU TzaLsEIans SIP uusesn
i esTularmndauldsianind eog s

UseANSNanazau1sayngila ninAodwand

A & i

s uduvuregeiidugnseninenis

M9IVEBUNIIYIUIIAINLYD Aoaren1sU{UR

WR1UN1IATIAADUANYNADY WATTNYIAIY
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o
a o o

suliduuinvSeRnfeianses (sterilizing vent
filter) nouldeu

drmiunsyiliusiannid eveswesiuan
(fluid load cycle) il superheated water 1Hu
Fareanudeu iieuiudeslauqaduiad
Foen1segeatiane nN15nTITUTeIRaIAnY
F9N13N5¥189UNANE (temperature mapping)
YeImsIndewiavan domsiaseuiniadiodiu
Uszddtelvidulatn siilsiheen (nozzle) laidfu
wazsvuiehldedndasylifimwneylslugn
néu

N139332a0UAIUYNABINTTYIIIUTIAIN
Lsﬁyaﬂum fluid loads 7 14 superheated water
autoclave f9459UNFHINIINTEAINWYUNYI
Y94 load N1T UN T1UAIINST 8U (heat
penetration) LLazmiﬁﬁsﬁgﬂﬁ nﬂﬁ’msuaﬂ load
FodldTuarueuaranenadetunaz i
Qm‘mqﬁﬁri’mumiunmﬁﬁmumﬁ winailoTn

a o

(probe) N13nsI3AARNINTRR UM T dotey Ty
AU INFUNUSTvan1igiaIsean (worst
case positions) IENINNNTEUIUNITATIITUITO

(qualification)

a1y lRUsIAINNY aReANSouNA (dry
heat sterilization) 1Weoudulmiiiusiesaziden

1nduAgIfunIsidasulatendu/lnlsiau

nsvildUsENNaR859d (sterilization by
radiation) 8 14. Annex 12 (use of ionizing
radiation in the manufacture of medicinal

products)



n1svnliusidand andeansausanlan
(sterilization with ethylene oxide) la' T n1s

@

WasullasndAgy

mansesndniueieniiliawnsavinlusnaain
L%ya“lumwwssa;qﬂﬁw (Filtration of medicinal
products which cannot be sterilized in their
final container)

o I~

TiAnudAgyduszuun1Inges nasdenly
UTLLANAINTDY 31UIUAINTDI N1TATIVFDU
AUYNABIVBINITNTBILALNITATIAADUAIY
auysalvesszuunsesnauldrulazravilv
Usraarnid e ( pre-use post sterilization
integrity test or PUPSIT) PUPSIT sntiulunsdl
finsesthensuautes fasanld3ssulnenis
Uszifiupanudss n1svi filter integrity test Tu
sruuln NsAIUAY mimuqumiﬂmﬁauﬁm

Nasansnlu CCS

Form - Fill - Seal (FFS) %19 o7 uluia1n
Aarnatulagiu

FFs i uimaluladnisudne 719 Film
wanain JugU ussy Yendindrensiden wanen
fivlsusmnideluduneuaaving (terminally
sterilized products) @n1guwInaeunisuanlu
LWULABIAUAIINARILUU aseptic process Fod
fiaug anudilaemglunszuiuns Avue
CPP $¥%319N1505795UBA3 09 FFS wasmy
NENNITILUUANNIN LLazﬂ’JUﬂMﬂ’ﬁﬂUL‘ﬁ@u

AuARIrUAlY CCS

Blow-Fill-Seal (BFS) wialuladnsivngugy
150359 wagnsUawin 91oaziBonifisidnain
Aarnatudagtu
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2. Environmental and personnel monitoring —
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» European Commission, Brussels,
22.8.2022 C(2022) 5938 final, Guidelines, The
Rules Governing Medicinal Products in the
European Union, Volume 4 EU Guidelines for
Good Manufacturing Practice for Medicinal
Products for Human and Veterinary Use,
Annex 1 Manufacture of Sterile Medicinal
Products
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“Alfa Laval's commitment goes beyond the
products themselves. Our pharma experier%e,
technical innovation, local presence and
world-class service and support make us a
valued partner. yy _

~ Amir Jahangiri,

Global Product Manager,
a Heat Exchanger

Count on gua

that goes dee

Alfa Laval is the world leader in heat

exchangers, with the widest selection |

on the'market. The breadth of our

offering ensures we can always

deliver the optimal solution.

Alfa Laval in brief

Alfa Laval is a leading global provider of specialized
products and engineering solutions.

Our equipment, systems and services are dedicated
to helping customers to optimize the performance of
their processes. Time and time again.

We help our customers to heat, cool, separate and
transport products such as oil, water, chemicals,
beverages, foodstuffs, starch and pharmaceuticals.

Our worldwide organization works closely with
customers in almost 100 countries to help them stay
ahead.

How to contact

Thanyanon Trading Co., Ltd.
www.thanyanon.com

Tel +66(0)2 9156709 Fax +66(0)2 0844611
Mobile : +66(0)87 6014888

Contact: Chutiwan Rodsud
Mobile : +66(0)94 365 5656 , +66(0)84 289 9422

ID Line : chutiwanrodsud
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Webinar 17/2022

1309 Outsource Qualification
SudvAisi 27 Augigu 2565 1Dal 10:00-12:00 u.

aasms (Uszinalng)
TIPA i Bl Association

2022-08-27 10:07:22

WEBINAR 17/2022 @ :I’fﬂumﬁ'fmsqclmﬂ_ms (Us:.l.rTrﬂnu)
OUTSOURCE TIPA ai Industrial Phagpacist Association
QUALIFICATION

27 September 2022
Credits 10.00 -12.00 AM

& E,, SCAN HERE FOR REGISTER
E:PE¥ OR CLICK

Register Fee Registration Closing Date:

TIPA Member B 535 / person 20 September 2022 P

Non-member: B B56 / person 5.00 pm ‘--[-, O AanAundsnsanAIKNTS (UsainAlne)
9. Thai Industrial Pharmacist Association

L

An. Us:1asg 1aAlaawus
AMEIAFUAANS
UKIB3NNABKITOIDAUWSIAaSH

T & anAUNFBNSQUAIKMS (Us:tnAlng) Outsource Qualification 0
E_ * Thai Industrial Pharmacist Association

NIEIFINTINaIMNIS T 10 audl 2 (2565) a7
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MsSUS:¥U3BINS 300 Breakthrough sterile product
manufacturing challenges from regulatory to reality

5uii 13-14 Aiug1gu 2565 fu IsvusUUDUUVIALADS JUUSN

OPHRRMRTEYTIC L ‘
i L!cn‘rmu GUIDE
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Webinar 16/2022

1500 Supplier Qualification

-

SuAnSA 9 Augsu 2565 1Da1 10:00-12:00 u.

(]

(1) AnALLABNSAMKMS (Us:inATnY)
) TIPA Thai Industrial Pharmacist Association
TIPA

WEBINAR 16/2022

Supplier Qualification

9 SEPTEMBER 2022 10.00-12.00 AM

(,m _ . p
ase v N nn. Us:1a3g IaALADWUS
OO Y (S aa \ ARsNdsMEQS 0
y 5 UKIINNFBANGEIRALWS:TiDsE g
z )
| Highlight .
* Tips for Creating : () aneundunsoamwms Usnalno)
T : - A Tha nousmia Pamacist Asocistan

* How to make a
technical agreement )J
J

Register Fee
‘ TIPA Member: B 535 / person

Non-Member: B 856 / person

’3

OR CLICK

CPE Credit www.tipa.or.th
bt

Sponsored by:

’ A merex PN FbarMasa
=

Registration Closing Date.
Y 2 September 2022 [=1 @ SCAN HERE
5.00 pm FOR REGISTER
=

O ANAULNABNSO
TIPA Thai Industrial

Questionnaire — Discussion

- Hi-light [continue)

[P ———

- Be careful to give score from questionnaire

(1) ) - Questionnaire is common form

Supplier Qualification
- No one can give the same requirement for all material type
agends °

e — - Justification from score is difficult as no clear how limit will be

- Supplier Qualification Process
Guestionnairs

- Technical Agreament

- QBa

. s = ©

Q’w-tuu-dhiumlwmummm T Industriad Pharmacist AETERER= i RARTY

P
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Webinar 1572022

l‘sia\) Best Practice in Cleanroom Contamination Control
:')'uvs!sﬁ= 24 doHK1AU 2565 1bai 09.00-11.00 u.

‘ i rFY Y
CO}\ITAmI, )N CONTR

WEBINAR VA
15/2X0222) Wi . ;Aug st 2022
sl 0 - 1:00 AM.

S_peakers

Mr. Richard Chai
ical Service Man:

.

REGISTER ""‘""“"hpaorth - l -

Free Registration wi

NOW!  be availale until

17 August 2022

Agenda

* Regulations, warning letters
« Causes of contamination |n
cleanroom

* Best practices in controlling
bioburden

ISTERIS-Neo Ak Ann

Bacteria

*  Prokaryoles
+ Unicellular with no nucleus
+  Independent metabolic existence Size range - 0.2
to 10 microns
+  Gram Positive | Gram Negative
+  Spore forming (Bacillus, Clostridium)
- Bacteria Endospores
Dormant, tough, extreme conditions
*  Survive in harsher conditions, such as elevated heal
or chemicals
+ Triggered by lack of nutrients
+  Can reactivate back to vegetative bacteria when
environment becomes favorable
+ Bacilus subtiis can exist in vegetative state & spore
forms.
+  Example: Bacilus cereus, Bacilus thuringiensis,
Bacilus sphaericus, Geobacilus gop.. Closiridium
difficile, Paenibacillus spp.

L ST —

2022-0024 0038127

50 TIPA Journal Vol. 10 No. 2 (2022)



AMwWNYNsSsSUauvIny

Webinar 1472022

1390 Preservative and Taste Masking for Liquid Formulation
Suwsi 27 nsnN1AU 2565 a1 13:00-15:00 u.

i

() MEBRCTK

TIPRA TIPA
weblnar /2022

Preservative and Taste Masking for
Liquid Formulation

July 27,2022 at 13:00-15:00 Hrs.
2.0 CPE for pharmacists who attend and qualify post-test

Speakers
Dr. Smita Rajput Rimson Muara Jaya Prof. Dr. Pornsak
Fieid Marketing Manager Fieid Marketing Specialist Sriamornsak
Merck Life Science Ltd. India South East Asia and Oceania Faculty of Pharmacy,

Silpakorn University
[]%:[m]
=]

Register by July 20™ at www.tipa.or.th

2 ways to ace the taste test
The NEW! Neotame Emprove® Essential NF
NEWCOMER!
Complementing
our Sweetener
Portfoliol
Complies with USP

e N-[N-(3,3-dimethylbutyl)-L- NF Moncgraph for
alpha-aspartyl]-L-phenylalanine-1-methy| excipient use
ester

107071

165450-17-19

+ Chemical formula: C3gHyN;05 NEDTnME

10g sample pack, 250 g and 1 kg T !

white to off-white powder

tablets, liquids, oral films  Snanst e s e g m
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Webinar 1372022

1890 Environmental monitoring program in pharma
JudvAisin 12 asnn1AY 2565 1dal 10:00-11:30 u.

TIPRA

webinar 13/12022

Environmental Monitoring Program
in Pharma

will learn about
regulatory requirement in
Pharma Environmental Monitoring
« Appropriate sampling methods

Mr.Kenny Tay

Regional Field Marketing
Manager - Biomonitoing SEA
Merck Ltd.

Cla- ] L

Environmental Monitoring (EM) — Agenda

agnificent Journey

1 i i itoring
2. General about Envil itori
+  Different Standards/Regulations updates (Eg. 150 14544, USP1116, EU
Annex 1 and FDA cGMP).
g
\pprop. Mcthods for X
+ Air Monitoring (150 14698).
* Particle Monftoring.
Surface and Personnel Monitoring.
4. Environmental Monitoring Program
+ Factors ta consider for EM pragram. )
What to Include in Trend Analysis.
+ Setting of Alert and Action Limits. |
L
Introduction to Environmental Monitoring
. Unijted States Pharmacopeia (USP) <1116>
— o Microbiological evaluation of clean rooms and other
L Eavimomaciel ddoaladng controlled environments May 2012
Suggested initial Microblal Contamination
EM is required to assess and verify the control of the clean room and support the critical quality attributes of Recovery rates ( %) in Aseptic e nments (Targeted Levels)

the process and product
Settle plates Contact ve or
( 9cm) 4 hours plates or | Garment
We are monitoring for:
Airborne Contaminants (viable and non-iabie counts) TR
Surtace Contaminants (Equipment, Floors, Doors and Operators) RABS
Monitaring is performed in the air, on surfaces, gasses, and persannel (Iso 5 or better)

Iso 5
Testing is considered “STANDARD" but is not “STANDARDIZED"

Chaices for testing are based on assessment ineluding: Equipment, Operation Times, MANPOWER,
‘Contamination Potential, Type of Organisms recovered, HISTORY of facility, Regulations, and COST!

N e A —
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Webinar 12/2022

1520 Concept and Concern on Elemental impurities
3udvA1si 5 AsnNIAU 2565 1Dal 14:00-15:30 u

Webinar 12/2022

CONCEPT RND CONCTERN
ON ELEMENTRAL
IMPURITIES

5" July 2022 | 2:00 PM - 3:30 PM | Zoom Platform

1.5 Cpe. For Pharmacists who attend

L]
L

This webinar will educate you about:
» To comprehend the quality control principles for elemental impurities
in pharmaceutical produ
» T realize the import. rious components in the control and
analysis of elemental 5.
- To be used to properly analyze and manage elemental impurities in
pharmacautical products.

d
.
lodSo R 4J
‘0000 ]
’ 0000k

Speakers:
uwan, Ph.D.
Ph.D., R.Fh.

=Y

] R e
a4 ae L 2 B e —

RISK ASSESSMENT

e T longer be required. Ses Geeval Hotices 5.40.30) - - E
3
(232) ELEMENTAL IMPURITIES—LIMITS ] )Q g I

4(231) HEAVY METALS

p——

Y| Summarize
& document
the risk assessment

(233) ELEMENTAL IMPURITIES— ) =
PROCEDURES Identify > Evaluate
the presence of

known and

a particular
potential elemental impurity
sources in the drug product

(2232) ELEMENTAL CONTAMINANTS IN
DIETARY SUPPLEMENTS

SOURCE OF ELEMENTAL IMPURITIES
[FoiAtiaSotirces of Elemental Impurities |

Drug Substances Manufacturing
Equipment

Hy  ©
A ——p—S—p— &

Elemental Impurities in
‘ Drug Products

Media Container Closure
(Water) Excipients & Packaging Systems

©) auAUNABNSgnAKATS (UssinAlng)

TIPA Thai Industrial Pharmacig ion
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Webinar 1172022

1300 High temperature HEPA filter : application and
integrity test as Per EU GMP - Annex1-2022
SuAnSh 17 Daulsu 2565 1da1 13:00 - 14:30 u.

 pw
-
ST%  mommnnRonsgonwms Weandin
I Tl INGASUis Pamacist ASSOciaton

J
FR N -

Y AMnaundsnsoa s (Ussunnlng)

<camfil

. TIPA Webinar 11 / 2022
o'

Totsapon Santitewa... Y f\ HIGH TEMPERATURE
_ HEPA FILTER

- K o
¢ ANAUNIBNSONAIKAIS ‘US‘lI'IﬁInU) Application & Integrity Test as Per EU GMP - Annex1-2022
X .[.. - Thai Industrial Pharmacist Association Speaker : Panida Ponnimit Friday 17 June 2022
: Santit Time : 13:00 - 14:30

_"1 .5 Cpe. For Pharmacists who am;nd':_

Panida Ponnimit
Territory leader
Camfil Thailand Ltd.

" Register
Untill 5 June 2022 #%

http://tipa.or.th/tipasregisters E7A3
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Webinar 10/2022

1300 Sanitary process valves & instruments in water/steam system
:Tuvs‘lsﬁ= 8 Uaungu 2565 1al 10:00 - 12:00 u.

\
\
(

‘

SANITARY

PROCESS VALVES & INSTRUMENTS
IN WATER/STEAM SYSTEM

Webinar 10/2022 Q)zoom
10.00-12.00 | 8 June 2022 [2 CPE Credits]

Speaker: Mr.Wason Hutaprapin
T.V.P. Valve & Pneumatic Co.,Ltd

Sales Manager & Technical Support

until 3 June 2022 at
www.tipa or thitipa/register E[

"\ REGISTER Eﬁiﬁ‘g‘g

My
)

VALVE TYPEs

£

gﬂ"

Instruments | | Flow @ &=
g

Paddle Wheel -
s

Advantages: Disadvantages:
- MEqUITe Very itie eneigy moving parts in the measuring
cost effective with respect to — PP
5 purchase price and g ot
P - - compact dimensions very high
- - Sipatem eapabls ‘ - start of the measuring rang

eis
- uncomplicated and simple highet fhan with other methods
measufing principl

high flexitslity with respect to
functions, materials and signals
] ot dependent on canductity
4

7 L o
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Webinar 09/2022

1$0v Cell Therapy Manufacturing: Overview and GMP consideration
3udvAlsh 24 wauMAU 2565 1dal 9:30-12:00 u.

David Loong, Ph.D ﬂ

Senior Consultant, Novel Modalities Asia Pacific, Bioprocessing Strategy

Over 14 years experience in drug discovery and
development: small molecules, mAbs, cell and gene therapy
+ Blotach startups St Scientist, call & gan tharapy process
developmant services, MAD ClEcovery, preciinical cevelopment
+ Consulting Aszociate CONSURAN, BIOtecn Connection
Singagore
+ Cantract Research Services Sr Research Scientist,
Albany Malecular Resaarch Tnc., Singapore
+ GMP Manufacturing Technical Davelcpment, GSK, Singapars

Cell Therapy Manufacturing:
Overview and GMP consideration

May 2:

+ The Australian National University, Canberra
Ph.D Organic Chamistry (2003)

+ Massey University NZ Blech(Hens) Chemical Technology
(1998), chemistry and process engineering

G e GRS
S @ Sux @

q

Cell therapy workflows - allogeneic
Complex cell manipulations and genetic transformations

2.5 CPE f

Serenaddenn  golac cells Modifyl  Modify2  Medifys  Expand nulate

< Q ® @o r-v®o 00 G‘

Register by May 17" at

Mlogenic cellular inamunothera
Lo TR T ¢+ T
preestyey — O

Chimeric Antigen Receptors (CAR) T cells

antigen recepter + B spachiony

Successful recognition A T e

+ 4C idapanden:

+ Envnancad T ool sty

WHO TRS 586 - GMP i that partof quaity management which ensures that

products are ¥ pi ed and o
Annex 2- 2014 to the quality ypriate to their intended use
= and as required by the markti clinical trial
GMP Main zation* or product specification.
E i  GMP is concerned with both production and QC
rinciples = GMP Is aimed primarily at managing and minimizing the
aging g

fisks inherent in pharmaceutical manufacture to ensure the
quality, safety and efficacy of products.

56 TIPA Journal Vol. 10 No. 2 (2022)
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Webinar 08/2022

139v Pharmaceutical Water, Steam and Process Gases as
per new EU GMP Annex 1- 2022
AudvAisi 10 waunlAu 2565 1daa 14:00 — 16:00 u.

T(lr% Uips @smimas @roc

present  Webinar 8/2022

O aunAunABNsgaaKMs (UszinAlne) ” @® TUESDAY 10 mpy 262
TIPA Thai Industrial Pharmacist Association Zoom 2

13.00-15.00

2 CPE Credits

Speaker: Mr. Paolo Curto
D.0.C. (MASCO GROUP) Managing Director

REGISTER NOW wwuw.tipa.or.th 17
until May 5th, 2022

NsmsndInsenaImns i 10 atuil 2 (2565) 57
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Webinar 07/2022

1500 Rouging in pharmaceutical water systems
JudvAIsi 26 WBIgU 2565 1a 13:30 - 15:30 u.

T

ROUGING IN PHARMACEUTICAL
WATER SYSTEM

7/2022
0 N A R

zcom
EASY ACCESS BY ZOOM

FREE REGISTRATION
UNTIL 19 APRIL 2022 Per-Ake Olsson
WWW.TIPA.OR.TH - Global Industry Manager, Pharma & Biotech, Alfa Laval

Alfa Laval AB, 2002- (Lund, Shanghai, Lund)
Astra Zeneca R&D Lund, Sweden, 1997-2002
NiMe Hydrid AB, Ménsteras, Sweden, 1993-1997

APRIL 26 2022
1.30PM - 3.30PM Member of the Pharmaceutical Technology Europe editorial advisory board between 2006 and 2008,
and has been a speaker and chairman at several BioPharma conferences and seminars in Asia,
America and Europe

\ -»@-v\r
"

MSc, Mechanical Engineering, University of Lund, Sweden 1987-1993

FE——— JOIN NOW eMBA, University of Warwick, UK 2000-2004
oriz: stributor

telephone: +46 722 171 226
email: perake olsson@altalaval.com.

auAunAsnsgoakms (Us:inAine)
TIPA Thai Industrial Pharmacist Association Causes of rouge

Atmosphere:
Atmospheric air show less rouging, CO,, N, and other
halides show ificreased rouging

Materials:
No difference between different stainless steel alloys

Polishing:

Higher degree polishing, especially EP show less rouging
-ferrite:

Different &-ferrite content did not show any difference on
rouging (but erosion effects)

Causes of Rouge

Material
- Sulfur content for welding (pitting corrosion)
+ Chromium content (passive layer)

harma-i Jinit of - - (Low defa ferite to minimize erosion)

58 TIPA Journal Vol. 10 No. 2 (2022)
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Webinar 06/2022

139v The Principle of Biosimilar: Characterization Matters

Suwsf 30 GuiAu 2565 1Da1 13:30 - 15:30 u.

anAuUNAsnsonaIKMS (Us:inAtne) -
TIPA  Thai Industrial Pharmacist Association MERUK

Webinar 6/2022 | 2 CPE credit

30" March 2022

OE}.ﬁ‘-’\naI\/tit:al Characterization: mAb Case 5t

|Examples  Ref product | Biosimilar lots USS. Lots |EUlots
Adalimumab  Humira® 10 24 18
[ABP 501) Closing Registration Date: 23% March 2022
Bevacizumab | Avastin® 19 (from 13 DS lots) 27 29
[ABP 215]

Infliximab ~ Remicade® 7-23 (physicochemical)  |7-32 | 632
[CT-P13) 3.26 (biologicalffunctional) | 3-36 3.30
Rituximab Rituxan®/MabThera® 15 15 15
[CT-P10]

Trastuzumab Herceptin® Multiples (- 30) 23 33
[ABP 980]"

Trastuzumab Herceptin® 18 12 17
[CT-P&]*

10022 oM FDA AQWisory Cammties Bratng Document
"Dt om Hueres KL of al BiDrus 3019,39:321-333."Data fom Les J. of . MABS 2018 10(4) 347-371.

Separation of Cetuximab on Chromolith® WP 300 RP4

Gradient

N-glycan
Fe inlgG1

Fe region

may lead to h ities which may affect efficacy, safety

Effector functions: ADCC [Ab-dependent cell-mediated eytotaxicity] and

CDC [Complement-dependent eytatoxicity]
lower fucesylation - enhance ADCC
higher galactosylation - enhanca €DC
high mannose - increase clearance

[S———)
cocss (Man) @ Salic acid (ewSihc)
Gatactose (0n) A\ Fucose (Fuc)

Bmarts .o ok, Bt B J022:1.18
Rech D and Tafoda ML Ghrctic, TI0I11 251334

[0 uae]
Chromolith® WP 300 Protein A product description g

Silica type High purity
Particle size  ® ‘monolithic
Macrapore size 2pm
Mesopore size 30 nm (300 A)
Protein A Ligand: Recombinant protein A from
/_‘: Staphylococcus aureus
. y
% - Surface area 120 m¥/g
Antibady
I~ Dynamic binding capacity  35-45 ma/mi
'\\ Pressure limit 200 bar
pH stability 15-75
Operating temperature 2 - a5%C
Shipping solution SO MM sodium phosphate and 150 mM

sodium ehloride pH 7.4 buffer containing

0.09 % sodium azide as bacteriost; 7
agent -,
Storage temperature 2-8¢ /// ‘f

NITINFINTINTMNIT U7 10 QUUT 2 (2565)
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Webinar 0572022

Elemental impurities : The new regulatory compliance challenge
in pharma and The breakthrough of the TOC analyzer in
the pharmaceutical industry for validating cleaning
Sudvms A 29 JurAy 2565 1a110.00-12.00 u

i

O webinal. 5”0’! analytikjena

TIPA

Elemental impurities : The new 'ﬂuh-hhmﬁdﬂnmﬁmr '
regulatory compliance challenge in L L LSS
validating cleaning
g‘ a Ms. Sudaporn Kongsuwan I
y i Drllyln:‘:?.lll‘ Product specialist and the
- - v Head of Sum parameters

Date - March 29% 2022

Miss Chanchira Wiwatsamretkun  Time : 1000 - 1200 am |
Senior Application Specialist of  Venue : Online via ZOOM
Atomie Spectroscopy e 2

e

L 77 Py
Register now untl March 22", 2022
www tipa.orth

o

analytikjen:

“The breakthrough of the TOC analyzer in the
pharmaceutical industry for validating cleaning”

M. Sudsaporn Konguwan
Product Speciais and Head of Sumparameter

60 TIPA Journal Vol. 10 No. 2 (2022)
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Us:gutHadaiiryus:91U 2565 A1sudUsIvIalndsnsaaaknIssSulHudidau
ua: Webinar 4/2022 miswaaua:msus:AunfuNIw
gunulngwAgs 16 disu Suil 21 wauniAu 2565

2 Webinar 4/2022)

it 21 WonnIAN 2565 Il
|

Ti

Uzl AN 5291w 2563)
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Il -
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International Conference and Exhibition on Pharmaceutical
Sciences and Technology 2022 (PST2022)

auAuNduNIanamng (Usendalne) aasndyenans uninendesssueans Usesudnaums
Uis‘qﬁ‘lf’m’ﬁmm‘mﬁ International Conference and Exhibition on Pharmaceutical Sciences and
Technology 2022 (PST2022) wiawseyaiisloweaiis (Usswnelneg) ansindueans umning1deveuwiu
AMTLNETAERT UMINYIAUTEIINL AUSLAFUAIERT UNTINUIRYULTAIT AMTLNETYAIENT UMNINYIAE
YT AsAdYANEns univenduvnansany Ausndenans uninetdedauing ausndyAans
UMINYIUFASUATUNTILIN ANSINEIANENS URINGUETVATUATUNS ALLNETAIENS UNINURELY
ANzINdYMans UnInedeguaTvenll Inenduindymans umninetdesedn uardinivindymans
W Inededuanual Sullednnisuszyus Wade “Innovations in PharmaceuticalSciences for
Sustainable Development Goals” dlotuil 2324 ﬁqm&m 2565

" Pharmace aIScienc:;
and Technology 4
Pan o
Research for Innovations
under the Sustainable Development Goals

Value Addition of Thai Herbs,

armaceutical

and Technology = ps Herbal Extracts and Herbal Products

in Thailand

Thailand Nows Updata

62 TIPA Journal Vol. 10 No. 2 (2022)



‘Pharmaceutical Pharmacology *Pharmaceutical Sciences ey )
and Technology = 23-24 and toxicology (PX) and Technology 4
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