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VUABUNIINARN LASDYD / Q‘Uﬂiﬁu

ATHEN diffusion blender (tumble)
convective blender

pneumatic blender

A1UA fluid energy mill
impact mill
cutting mill
compression mill

tumbling mill

nmMshunsya dry granulator

wet high-shear granulator
wet low-shear granulator
low-shear tumble granulator
extrusion granulator

rotary granulator

fluid bed granulator

spray dry granulator

ATOUWIA direct heating, static solids bed
direct heating, moving solids bed
direct heating, fluidized solids bed (Fluid bed dyer)

direct heating, dilute solids bed, spray dryer

N3LAGOU pan coating
gas suspension

vacuum film coating

N13UTTY plate-type
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Tnederimuanisiudouresteqaunis dvazdunnsil 1

Settle plates
Contact plates Glove print
Air sample (diameter 90
Grade (diameter 55 mm) (5 fingers)
(CFU/m3) mm)
(CFU/plate) (CFU/glove)
(CFU/4 hours)
A <1 <1 <1 <1
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -
RN

CFU: colony forming units
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3. MINTIVADUAINYNADIVIINTTUIUNS
HANZULUUEINIUTS (semisolid dosage

form)
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fian - Pyne A, Surana R, Suryanarayanan R. Crystalli
-zation of Mannitol below Tg" during Freeze-Drying
in Binary and Ternary Aqueous Systems. Pharm
Res. 2004;19:901-908.
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gﬂﬁ 3 1A304 Freeze-dry Microscopy
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Drying front Collapse of the freeze-drying front
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ﬁm : Herrera M, Tattitini Jr V, Pitombo RNM, Gutierrez
JM, Borgognoni G, et al. Freeze-dried snake antivenoms
formulated with sorbitol, sucrose or mannitol:
Comparison of their stability in an accelerated test.
Toxicon. 2014;90:56-63.
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cycle comparison and scale-up of esomeprazole
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batches vs FDM study. Int J Pharm Sci Res. 2016; 7(11)
:4407-13..

3. AsUBuifisumuduiiléann capacitance
manometer UagiNIAAIIIAIEEYRUINA Pirani
FENTNNTIUAIAUAUR BTN

AluANlAY capacitance manometer Fe¥aen

anusuduysalmeluesiusts luvazdineta

ANUAUAYYINTA Pirani UlaenanN1Tves

nMsian1sdIAuTsuTesitgngluRe s

(12) 403 Pirani 9¥81UALAZIN7 capacitance

manometer Usgsnad 60% Tugansvinuviauy

i o feianualusiesiusiedolot dail

wsrmsihanudeuveslethiiAUssi 1.6

Wiween1suiauseuveslulasiau (13) dae

@mamﬁaﬁ?jﬂmmmwmﬁm@mﬂmﬂ Pirani

Tunsmaagivesnmaiuriesugfils Geiqni

auiuianuduiiialdann Pirani avanatedn

5352 Fawaneirlothlutowhutmunllud

(Uit 7)



Onset

Midpoint

Offset

Pirani or Dewpoint

Primary Drying Time

o

sUN 7 Aranusuiiinlaaininatnagyinie

Y

Pirani #3aA19auAafinnasegesIniuiiole
wmuall

‘*7‘1lm : Patel SM, Doen T, Pikal, MJ. Determination of end
point of primary drying in freeze-drying process control.
AAPS PharmSciTech. 2010;11(1):73-84.
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wanshnssdinadadu (g‘dﬁ )

5. miwmaaui’mmmmé’uquﬁu (pressure rise
test)
ﬂﬁ‘mmaaUimmmmﬁuqqﬁmﬂumﬁmmqﬂ

gAnsvuislguall Taen1sUnndiseninevies

Rwranazaausnubastiwenaindudu

FTULLIANEU 9 LU 30 U LAILATIZRAN

ANUAUNGATU AN UgRUtBYINYIedl

@

ANFNNTLNINITEINTU Do11N13TELnLaSAAY

o

a1 F935n1suidenmerinladne Tauvinlw

I3
a o

NARAUNFYMY LfeRnmnIaUnTalliY way

q

anunsanaaeUlvsIuNIsHER

o 4 a a d d .
MINLNABHU (secondary drying)

o

TnenalUuaIndeainaunisyinuiaugugd

v
o 6 v a o

nanduanzdihivasvioagusyunn 5-20%

Fuagiugnifsu (5) Weiihgnsvihuiamaeni

Y
<

Fudurrgerinevesnsiwisuudends i

fandoaglundniugidselusuveanaiiayiu

o w v

LUUBEAUNANAUIILONN1InDBNAEITANY

Y Y
¥ '

A21UTU (desorption) tieazvinliAI LT

aundeeglundndueitdosign Ineniluuding

laiiu 1% Felurisilagdoaiingungiiganin

n1sviuialgugiiiielviunnansegdgnindn
santuly

gnsMsLiingauilunisvinuisieiiangg

2AMTANTUET ) NS IEMINYUNIALTY

2819590157 9vdmaliNan NN lATIE WUy

o

adugugudils lnaaniglugisusnuoinisii

a a v a 1

LMINALNNTITINUSUIUANUTUNR WA DB

9 U R
v
' 1% ' [ Y

ADUTNNALLAZAT Tg ABUTINA (5) FRIUUSRNT

U

ASANRUUARN 0.1-0.15 °C/uNTl Tundn i

9 Y

wuveduguinazdianununzauwazasnde
dundnfneififilasearauuundnundndalsl
AosyuATluY NI Asgiiansalddns
nsifiugavgiifiganinle W 0.3-0.4 °C/undl

(5) ¥ns1nsianunluYelTusgiunIsasu

Y
wUasgaunindnsiue Lulsdusgiuauduves

v
o LR

PO AIUUANUA LTIV IAIAUNTO YN

nsasadinsenainns U 9 atud 1 (2564) 25



funsyhuisdgugile (15)

=

Woeliugaumgiautisgumngiianvnglunisyia

WNRENIRET KEnSu9IAITITAIBLNRMNNAY

o w

Juluszezanfiieanainazindninlaagan

a

a3 Wnevaluuaimsldanumgigeuasiiandu

Y Y
aglinanninisideumngiaudszesiiaenn

(15) v T952eLatunISyILAe 3-6 9ILug 7

t%

gaunnianyineagluyig 40-50 °C laguTumy
gasiniu sveslialunsyiuimReginvsgey

ansamliannnisnsIvinanuTuimasegly

NANAUTIUTZEZLIAI1Y 9 TENIIINITVIIUIAY

nRend lnensiiuiegeanunlaglisuniu
NTTUIUNITTIUAS 11U N5 sample thief Lag
ﬁwmmwmﬂ%mmmm%uﬁwaamﬁaagjéha’%%‘
Karl Fischer titration, thermal gravimetric analysis
(TGA) %58 IR spectroscopy (16) WaUWIATIZH
mﬁ;mﬁmmmsﬁuﬁwmmé‘asﬁl’mdwmmsﬁﬁg’nﬁ
Lﬁaslfffﬁ]m;mqamiﬁ’n,t,ﬁmaagﬁ
nteyalunsuTunsEuIuMTTIUAMUY
Fonuddluusaztunouiildnaiuiuddneiuis
fifaduiifosiilsdaiunndneiu arunsoasuld

HILANILUAITIN 1 A9t

A1597 1 Yasefserieddunisusunsesuiunsyinwissuudonkdlulsastiunay

Fupounsvhusis QUEARITN QRE I R AV EER
QUNNTUTWT IV HRCREREIL Qo inansiou
gnsnsutuds darmsiiiugangl dnsnsiiisgamgs

Uaduiides ¥ annealing 3okl | A1 T, AYAYVRIN IR
Atleds 9aun)HN"T annealing | temperature safety margin
AT, Y190 Ty AUAUND IV
PgATDINTIUTIUZUN
GELY

NsUTUNsEUIUNITIIWIAIl TngUssasd

'3

e llananfusiuisiansny Inadnunems

ANNNFANUeL wazldnanlunisyinuiie

q £

duigatiioannisiindeany uavanaldanely
nsiuns Yadendniidesanileis Ao gaungll
LazAUAN laglanizguungiiniinisiuisy

A0TULVDINANA I 19A1 Teu, T Wag Tc

YaNINLIULAAZTUNBUVDINITVNLIAILU UL BN
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UNAINIYING

||u'lumsummsumlénmaéméumsnnaaun:nuaﬁuauavmdémcum

(Excel Spreadsheets for Uniformity of Dosage Units Testing)
MouR 3: MsasaagauANUGNGaIYAlINLIWaNYaJIUMSMMSYalISNIva

nn.0s.sA. NS3cul Aa3ad
ACUZINGYAMENS UHINENEuIBeIIHL

E-mail: drphuriwat@gmail.com

N0Y.0S.0. 0SYUT UIAGSE:
ACUIINGUAENS URINENSuIBeIIHU

E-mail: ornchuma77@gmail.com

1. umin

UnAuAeUR 3 duansdanuaniclunis
M3IEOUAIUYNADIVEILUTWNTUYTEENA
(application) “UEND:J:I%IIJMEJV]N (end user)
D WNUA191911ATS (spreadsheet) vaslusuATH
Bnua (Excel) dusunisvaaeuainuainias
yosUFaen luanmzindeumumanufoaia
(GxP) TnoLA3eilevoaunun51991n15Ty
arunsadrluldldedneanitevane du 1Hu
gudeya LA3esAnian sienans saumady wa
iwamn (template) Lilovinnn5iATIEsidoyaNI
aRTiiutou nfesdomaiignlddniuianss

ngna1uANUIAUAIY GxP (GxP regulated
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activities) gafiaa1uvinislunisuszyndld

ielifaenndamudasmuadinan
Lﬁaaﬁaammﬁmmjuuazmmmmamaq

WHUANTI9VINNTS ﬁﬂﬁaﬂ%’mmma%ﬁam%ﬂﬁa

= A

Faudnsenaegisigllauiensins e
Fudeuvesnisinvimenadndidide Tuiidey
Wuangluiukun131991n13 insegld
AouImeTdINYARaiilona W3elAuEINTTD
fazaialusunsuussgnAvouKuANTIviNIg
wielflunsuszanateuaiBsmunuiiu
FTAUAIULTUIINVDITDAINUAVOINIS
ATIABUANNYNFDS UazATMIuABUTignlYiy

TUsunsudszendveglduateniaiu aseguu



¥ '
=] =

HuguYeInudes Anudutou uazuinnssy
nandszenald Feunanudliuuimisuas
WanIITN1INTI@BUAUYNAD LB I8 I

v

HUfURMuansaifenldisn1sassgeuay

U

D

ANFADIVILNNTEU

Y

3

2. vliavaslusunsuyszand

TWsunsuvsegnalusiadedagidul sy
A1519711N1 T TUUsEUaNATeYAYEINT
muautaduinuluannzwinden GxP Faduld
ANUNANNITVD Good automated manufacturing
practice (GAMP 5) ¥

2.1 wiumseinsuuuldudaiis
(Disposable spreadsheets)

wsuans1vinsenagldlultniuseaiuiu
wiesAnaaiiofio feogradu nadns (output)
nnnaaeuluesujiinisduindudoya
gnléiluartowdn (input) dwnsunisdui
Aadsuaardiudssuuninsgiu delu
anumsalidundidnnsetindarbignifvinw
Wlussuupeuitunes

nsldanuusunsainisludnuaedasgn

v A

I3 [ aa a v W a
nulwenansliimadgaiuiunsidnissin

s v =2

WBVieNe WU AUpUNLATRAANSaNUUNNLAY

U

a

AU Imsmaﬁwéﬁwmmmmgﬂwuﬁ finnann
wazasuly waziinisUudinfiuansdeiznas
AnaetsazBndanunsavildietulasnis
ﬂuﬁé’ﬂLmsuauwiumiwﬁﬂﬂﬁﬁLLamqmmdu
wad Tnglenansnseawiinznaneiudiunia
030UNn GxP
msfuadignlfifieyszanateya GxP s
NVIUEDU (verify) FevuneA21177 %umau%‘%

(algorithm) Negluilanduninsgiuvesuny

m13197n1slddndusdesgnasisasudniu

mmgﬂﬁad LLGiﬂ’JiLLﬁ@d’j’]ﬂ’]iﬁ’mimmﬁ’ligﬂ

' v Y ' P

Jrunlelaegragnies §10819 Av (a+b)*c

Y

o

LANFEI9DE190Ted1ANaIN a+(b*c) way

<

¥
a

AUARALARBULUUT AT ARTULAIE T4

o v o

ADIUNITAITNIUADUDIAIAUTUABUNS

4

Uszananadwildlasnsfiusignsluwad vie
msvumulagyanadian

2.2 wiumswimsiignitudnenduenans
(Spreadsheets retained as documents)

Tunsdifiuiunssinisaggnldmiloudy
Na15UsENIAAN (word processing document)
usiusumThmsasnsagnldifiotstuiinuas
Fansiudeya GxP uazrdaAudanguveinis
Famsunnnin 1wy msdnddutoyadailiusiy
m1319vinsiivselevdunlunisdnnisienans
dowsiumssvhmseglugUienansiiunszany
N15AUINAITYANIUADULAEYNBT U8 TY
lonansnsgatwii Sennsduniaassznoy
fhonnsiigaiingaslignldedegndeniud
dilalivdelal muilesuglusite 2.1

2.3 wiumswinnisilugudeya
(Spreadsheets as databases)

uHun1sevinnsludnguuvunis fe 1Hu
swdoyastnsiniiiedanisuaz/vieiiuinm
Yoya GxP lugunuudiinnsedind lnedoya
fnaggnuiuussvesadstaasiinlieindenis
muAuilesaINIHumITIBINITIINNISATUAL

o

winsenileglulusunsugiuteyadediniudfey

7

lunsviliulatiennuauyselvesdaya (data
integrity) uWNuA1I19YIINTENAEdidnd el
fanuanunsalunisiianisuiledeyalaedly

vseldatvayy audit trials Aanuglda1Inu

Y
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fadedrfinuazgnsouvesurumssviinisilegn
T dumadendmsuringrudeya

2.4 n1sldiduinuinan (Template
Applications)

nsldvaluveausunsIeiinig Ae n1s
#191ugn 9 wuudaludd Taeldimuinan
(template) Faumunaniinrumainats faus
wuuesuegisireluaudanisuszanadeyad
Fudau uarn1sinTgndeyansaiifvionsvia
willostaya (data mining) nsmanenagnldly
n19mTakaUsEInateyaaNnsAnyIng
AFlN Y38 dTUUTEIANATNEYRINSNAADY
WleuAuAAM (QC) AeuflvzUdensuindy

Aot

3. 33mslumsuszdiuanudes
dmsuingUizasdludafun asasiiitnis
WeoUsziiufsdneninvesainudesdiozd
HANTEVUseANUUABn B veIUlY AMATNYDS
wAn A Lazaruanysaiveadoyalunsdi
Tusunsuuszendinnsduiman uarlusunsudy
a1u130gnInnsiruiedfulysunsuUsvand
Wiadu 9 Fouusunsrinnsivhnsiuam
eldlunisdaduladimunisudessiny
nanduadmiuduslanndsinadnslunis
Usgiiiumnudsauiioudunaiitinainnis
AinzianainniadeaileluosujoAnig
Wy nsUdesdiundn Sausivudouasd
HansenuassonuUaenieveiUly diuwsiy
i siliduaeiadovewananues
mawanaglinanssnuiint esandoyatiss
auaulalufifidenisudn (productivity)

117071 DakEI19ETNaNTENURD GxP Lllauniy
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WsnEInsinanandfazuansdsdguiida

AUy

4. M5INUTZANVDI GAMP 5

nstmuaUszianveslusunsuussynau
Henduansaugudounazaulnivo IwaY
M131971n15 TUsunsuUseend L9y
lulaswenviniva gnitansaninduusziani 1
TUsunsuuszgndvesglivaremisdu 9 gnuesi
Wunudeiiesiivendnlussusyian 3, 4
hay 5 (@miwﬁ 1)

LR UA151991 5T R el ad T udariBuy
(built-in) Wievnseunaunuiinisléesestn
avilofedndulssanit 3 wiupis1avinns iy
Weaiiioadiemissuaglifinnsdiuiagn
#9153 nduenans (document) F9dnogly
Uszandl 3 §e faegaty Tniinsizhues
wosUufuAniseraadisuniunsaiinisiiiesi
n1sAruaniiiisadestunisaeuaiy "Out of
Specification” vl oflaiduduaradnvouy
m1319vinsgnldazdasiiniselutenisAuim
Tasudusaztuinduenaisarudnualdnes

M smuaesuitgasgnldliegraningay

' '
o w = v

wazdeyafifdiiasziludoyaiigndes n1s
vuaeuiansaviduenaislneiiiniesies
AUBUIS DN IUABEATIFBULNUANTIV
n1swagliniseudd lnelideslinisnivasy
Wadunszldsndufiesdemaaauniny
9nABY (accuracy) YBINTAUIN
dleldurunisiesinisiieindumuinan
mmwawﬁwgﬂﬁmﬁuﬂimm 3 84 5: Favuiy
ANududou, giite 2.4 Ingsgazidenvaany

@

WanwaazUsenninadl:



LNANTDIRHLANSI NS TITA s udeu
mﬂsﬁu Inedinsld Boolean operations Lty
IF, AND, OR tJusy iuinanyszinmilenaas
i multiple potential logic paths LysLway
fasideyanisadanlalsifudiunis

U8 basic infrastructure package A314

@

Fudoumarivhlimumannguiigndnliog
Tuuszanit 4

LVIMLW@VIV]II%' custom macros #3o sophisti-
cated %130 nested logic %38 lookup functions

gninUssiavidulssiani 5

M13197 1. AnudaiasvasUsznndmiulusunsuuszgndvasiflduatema (End User)

Spreadsheets

Analysis Tools

Category 5 | Custom Macros

Sophisticated Lookup Functions
Nested Boolean Functions
Networked Spreadsheets Applications

Custom Macros

Category 4 | Customized Functions

Complex Template
Statistical Functions

Simple Boolean Functions

Complex Analysis based on
Labels

Category 3 | Range Operations
Cell Relationships
Simple Templates
Arithmetic Operators

Printing Functions

Simple Analysis based on
Predefined Queries

Category 1

Spreadsheets Office Application

Package for Building SW Tool

5. msmmuuugmmaemmﬁm

(Risk-based controls)

@

fradl:

AMLULEINNL GxP AsgnUTEIluRINTIYe

awauysaivesdeyaiiiedesiunmsmun
voufludaya
ANugudouvedusunsuuszand - Tsunsu
Ussyndfidudeunnniuhlsiloniaduiy
AuAAALARBUINTY
HansenusieAuUaeniuveeUle AuAm

VoMANTUI viTorHANYTalveTeyn

N13ATUANAEAUFIUYDINTUTEITUAIY

deananilnisgninidulaeniui:

FLAUYRINTNIUADY
M3AUANANUADASE (Ressialusunsu
Uszgnduazmsduiinfiiisitesiu G Tu
TusunsuUsegneii)
ﬂﬁmmuﬁuaqmﬁmﬁammaq
namuAsadlasIEiaiug I (nfrastructure)

diulsunsuussendvesglavaieni
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6. SEAUVBINITNIUFIY

YOUIIALAYAIANIASATDIN ST IUAB U
awaguuiiugurasn e aududeu uay
arulysivasTusunsudsegnsiy

TUsunsuvszgndiidanandssingonisnis
muaeuitunintes Wiunsuszyndfidudou
warflauidssgeludosnisnisniuasud
LAseA$ANINTu UTumunenisuenaivvng
n33n (logical branch) ©38N15ARFUTLMANA
Tulusunsudszendidususiinfennududou
i druaneiladunssng (IF, AND, OR 1dusiv)
%38 lookup tables gnuunlgazyinlviianiig
Fudougdu

11lAs (macro) agifinauFudeuliiy
TUsunsudszenaiuiu uliunlasgnasneain
nsnadafissndadielaelaifiniadousia uif
Hansfinrwilusunsuegidomas uardaudiin
wlasiiduifissdrduresnsnseiilagsalusia
Judeiindnatesniunlasifiauivesnsing
Farmualdannsideusiasoneiiviaudn
ulasimariaziliiAnauvimieslunis
nagoufsnsimihitluguuuuiiuansiiiudy
wonans unlasiislarvivesnsingdosiinisniu
aouiidunnundundonsislianuaulatunn

dunaueanssneNinunly

7. 38n1smsavseunnugndasiiuFusuald
(Scalable validation approach)
Anuaninudssainassdadsvona
nsznusegUlsuazaududoulagsinaiunse
as1sldlnenatiadeisaesiadunsmduandy
gﬂﬁ 1 M3dnUszianvesszuuaziadouly

NVMAULNY X haz/vseTuliaiuuny y e
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v
s =

AMLABlagTInvelUsuNTUUTEYNAgeTuY

Y
v

AIUNTTATITABUAIIUYNABILAZNITATUANLTS

q

o

U iRmsutuludndiunaenndosiume

NANITNU 4
Impact

GR

N8I3

3 4 5
AMuGudau (GAMP Category)

JUN 1 33n15959900UAMUYNABIVUNUFIY

U

YDINANTENURAZAMNTUTDUY

8. INUNWANYBIUAUATITIMINTUSTURANE

dm3Unade Uniformity of Dosage Units a3

USP
31nn1sUsziiiuaudssazanududeou

WU

- wadwsldnmsUszaanaiate Uniformity
of Dosage Units dawansgnugnonUae

- wnwanilaugudeuliunals — 1401519
TNTUNIEDR LATLEUNIUTINTINAERT U
lifinslaunlag

- wmLwamﬁﬁmmLf?imqmazmm%“u%’aumu
AAN99AINTNIAUTLLANAIYN GAMP 5 1@
Judsznand 4
Bmsfiwuzd s unumandszand 4 fe

- UWNUNITNITATITAOUAINNGNABY User

Requirements Specification (URS) FS/DS



traceability kaznN15MIUADULTUDNATTIAY
yanaamimsiualumswanduded
gnAg

- ﬂﬁmmumimé"ammaa ATUANFULNY
Wan uaznszuIumMIdsesloya

- Shwianudaensdeainnadsuulasilaild
Fueun

- Snwianuvasadelagirianisidndslalag

AlElasuay ity

9. msm'maaummgnﬁawmmmwam
9.1 nﬁmmawﬂmugnéfawaams
AuUnIARaY (X, Xbar) vaamiinaniiau

o A a ° Yy A
NULATBIAALAY (NT15ATUIUAIYUD)

nilsluiZn13nsiaaeuAIINgnNAes Av N3

Phuriwat CMU.
" TabNo |

, Green=Release

o

BN Gsw

iZ Reject when AV > 15

Cause of Problem

 Accuracy(Mean)

u Precession(SD)

Ln=to 15 n=10. EEERN Wsn=0 G

v ¢

= U say v Y U say v
L‘WEJUNaﬂ‘Wﬁ‘WVLﬂQ']ﬂLVllILW@WﬂUNaaWﬁWl@?ﬂﬂ

N

LASDIARALAVNI DBANARITUINTFIUNINITAN

NITnilavediin1InTiadeuANgNAeY Ao N3

WSsuigunadnsnlaannwaunis19viInIsiu

[ Y a a

Toyavn9deiignAnu
frsandansarwinanade (X) Tuaunis
AU acceptance value (AV) vle AV =
IM — X| + ks nsanwaadlumumanazlafendu
= AVERAGE(C3:C12) lanadnsiviniu 108.07 (49
wansluguil 2) drunismiuasulagldindesin
LAY (calcuLator)Imamﬂﬁwaq%’a;ﬂaﬁq 10 AN
PNAE €3 19 c12 Lenasamyiniu 1080.7 11N
wisee 10 fezldanedewiniy 108.07 dewleu
nadnsmsmanadsludnganuiwiiuaade

nldniasesfnaviuandlusui 2

Calculator = o X

= Standard History ~ Memory

o é 1080.7 + 10=
uaans |(108.07 108.07

107.14 + 10744 + 11128 +
108.14 + 1091 + 117.06 +
10064 + 10924 + 109.16 +

M+ M- Ms

% v X2 VAl
CE C pci) =
08 v
. ?Ja%a
- T 8 9 X
li72
4 5 6 =
1 2 3 +
+ —
0 @

K]

5UN 2 naawsn1saaasludnwarazAatadsnlaainesesfnay

9.2 N1IATIVFBUATNNYNABIVBINIS
AUIUANTEUUNNINTFIY s Laginuwan
Wisufiunsldganduasunsgiunienisin

NI1TUIDINITAUIUNIAAIULTEILUY

1195514 (s) Tuaunis AV = |M —X| + ks N3
Annadlummanaglofeandu = STDEV.S(C3:C12)
InaanEWAY 4.65 Ferinunistaanlvimede

doasiuni (FAaandlugun 2) danismugey
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Tngldgondnasuinsgunianse fe TUswnsy
SPSS daldAndeuuinnsgiu ity 4.647 (s
wandluguil 3) ugaddldvihnisniuaeudndnads
Tngldlusunsu R eldandesuuninsgiu
Wiy 4.647 (Fauanslugudl 4) leranitléan

File Edt View Data Transform Analyze Graphs UMiities Add-gns Window  Help

CHA F 00 LBk A il B6E %09 Y

Yalsinafouaassiunisudiasiiu 4.65 e
Fn1slseuifisunadnsnisuiandesuu
uasguludnanuininduardiude oy
unsgIuildanlusunsy SPSS uag R fauans
Tuguit 2 -

1: VAR000O1 [107.14

var var var var var ‘ var

i3 *Output4 [Document4] - SPSS Statistics Viewer

Edt View Data Transform Insert Format Analyze Graphs

AR B E &0 DLBik 0® & G956 #(«s + - A0

LUtities  Add-ons  Window  Help

(&] Output
8 Log

=—{& Descriptives

DESCRIPTIVES VARIABLES=VAR00001
/STATISTICS=MEAN STDDEV.

+{(5] Title
Notes &
[ Active Dataset

L@ Descriptive Statistics

Descriptives

[DataSet0] C:\Users\IT Phar\Documents\R Phuriwat\CU Phuriwat.sav

Descriptive Statistics

WaaNs

N Mean ‘ Std. Deviation
10 | 108.0700

15 VARD0001 N 464732 [_
16 Valid N (listwise) 10 ||
17 < IDj [ETE I Io]

SPSS Statistics Processor is ready

U7 3 man1sAauAnlsLuunnsgu (s) lagldlusunsa SPSS

t ~/R Phuriwat - RStudio

File Edit Code View Plots Session Build Debug Profile Tools Help

o -l - H I - Addins ~

@ | phuriwat cu.R*

=0
L] | Source on Save \ /- “Run | °+ = Source ~

1 | cu=c(107.14,107.44,111.28,108.14,109.1,117.06,100.64,109.24,109.16,101.5

2 |cu v

3 | meancw) vaya

4 [sdlcuw)

3]

5:1 (Top Level) = R Script ¢
Console  Terminal o m

R Phuriwat

R version 3.5.1 (2018-07-02) -- "Feather Spray"
copyright (c) 2018 The R Foundation for sStatistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or ‘licence()' for distribution details.

R is a collaborative project with many contributors.
Type ‘contributors()’ for more information and
"citation()" on how to cite R or R packages in publications.

Type ‘demo()" for some demos, "help()' for on-line help, or
"help.start()’ for an HTML browser interface to help.
Type 'q()" to quit R.

[workspace loaded from ~/R Phuriwat/.RData]

> sd(cu)
[1] 4.647324

> cu

> mean(cu)

( sd(cu) Naé’wﬁ‘

[1] 4.647324

> cu=c(107.14,107.44,111.28,108.14,109.1,117.06,100.64,109.24,109.16,101.5)

[1] 107.14 107.44 111.28 108.14 109.10 117.06 100.64 109.24 109.16 101.50

UM 4 wan1sAuauAnteLuunnsgu (s) lagldlusunsa R
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9.3 A1SATUIUAIVDY |M — X|

wnAnTe S mumant Ae nnsfivun
YoulnvasmLFudouremumayiviiosiign
Wi BulUle fe wenenuarldldunlasdsaszsh
Tmumaniinrududougsaudaeglulssiani
5 lunsyimumanisadenldiiesflasduuy
SiBusgrsieiiflogudiludnisaindu vhls
wwanidnogluvszianil 4 anm GAMPS
ianidoutuunioziinisitoudn X 19
aenndostumsAwaluiiaunsdnuide
9.3.1 fruarsilnesnludd Tneldiladdu IF
$1uau 4 sy ntuinisUssananatiion
Aduysal windsduiinadhuead K20 sialy

9.3.1 n3difi 1 idlo T < 101.5 9zimuna M
audeulusioldd (3)

v

- 01 X<98.5% 1% M = 98.5%,

v
LYY

AU M —X| = [98.5 = X|
- 81985% < X <101.5% WM =X,

Fath IM—-X| =0
- 1 X >101.5% T M = 101.5%,

Fat [M — X|= [101.5 — X|

flertusivhanldfe simple IF aduilsidui
grlfanniigeludnea fleiduifnnududousi
wagauNsTaLn e ladny MNEFUNUS (syntax)
29N U IF Ae =IF (condition, trueStatement,
falseStatement) feAdy IF az1daanianisal
wsnfleglunadu dranmnsaifiduaie fefdud

Y o i

avaspudanuanaadlurnduadluwad widn
an1n1saitiduniia Hedduazdsfudanivuad
[~3 3 6 :;
aulurndvadluwaaiandutiu
IF 1§17 @1u15akanAanIuanvInIsanaula
(Decision Tree) aantuls 2 A9 A HadNWEaN

nsdiaululu TRUE waznadnsannsdlidouly

1Ju FALSE
Teugns
=IF(logical test, [value if true], [value if false])
= IFFoulaiislddnluliveaey, (6193909
S14l], [Eudiaavyheui)

Tunsaniun1sUszana (M —X| 4ozuts
nsfarsanduaesdiufivensonainiuneu
wilunsUszananatuneuanineTaiuadng
Waesdunsiy drunsnaviiansanlunsdli
X < 98.5% dufigesaziansanlunsdiil X >
101.5% é’aLLam‘Lugﬂﬁ 5

9.3.1.1 nseifi X < 98.5%

anudeuleluiide 9.3.1 1% M = 98.5%,
ety |M — X| - 198.5 — X| lun1snsavaey
Anugndesil aziinisassaunily X iy
97.0, 98.5 wag 108.07

9.3.1.1.1 X wWinnu 97.0

waaileidu IF usndild (L%éﬁdﬁ%’uﬁgﬂiﬁ
o1 LSL1) o IF(Xbar<98.5, Xbar, 0) Tunséiil
ALads (Xbar) iy 97.0 nsUsEIIaNaYDs
fefFuazasradeunudn Anadeiiu 97.0
Hounin 98.5 Wuase whauterivunaseds
defiurade 97.0 asluiwad LSLL Aluiwad
LSL1 azgnasluasivaeuluwadileidu IF fiaos
sol fauansluguil 5

¢ o

wwadTlaridu IF fiaos (wadilerduiignlide
71 LSL2) A IF(LSL1>0, 98.5-LSL1, 0) IUHSZﬁﬁI
A1 LSL1 1Ay 97.0 n1sUszananavasilenidu
9eR5IEEUNUI LSLL Wiy 97.0 Fsunnndn 0
Juase Soihmnudervunadedeiiem 98.5 un
aufiu LsLt ufiife 98.5-97.0 3edsdudn 1.5
asluiwad LSL2 Alwead LSL2 aggnldlunis

Uszaanadnsgavne M — X| sialy
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9.3.1.1.2 X winnu 98.5 uaz 108.07

flaridu IF usniild@e IF(Xbar<98.5, Xbar, 0)
Tunsdifiraie (Xbar) Wiy 98.5 W38 108.07
N15UTLUIANAVININTUIEATIAGBUNUIN
AadenadasdiaAuinnin 98.5 vilduanis
nsavaeusduiie Fededuan 0 aduwadlvided
LSL1 Anluigad LSL1 aggndslunsiaasulu
flaridu IF figewiely

flaridu IF figesfie IF(LSL1>0, 98.5-LSL1, 0)
Tunsdifi LsL1=0a1nleddu IF usn a3
Usgaianaveaflanduaznsia@aunudi LSLL &
Alidunnndn 0 vinlvnantsnseaeutduia
faridudefiuan 0 asluwadiilidedn LsL2 anlu
wad LSL2 azgnldlunisuszaianadnsaaring
M —X]| siold

IF3,
Xbar>101.5

=
=

JUN 5 nssesaaunsaiunisvasieidy

IF1, Xbar<98.5

IF 91uauanengy
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9.3.1.2 n3difi X > 101.5%

muioululuide 9.3.1 19 M = 101.5%,
Fatfu M —X|= |101.5 — X| lun1sns29a0y
mmgﬂé’aqﬁ WINITA0IENURTA X 11U
97.0, 98.5 ay 108.07

9.3.1.2.1 X wifiu 97.0 uaz 98.5

et IF fanwilld (wadilaidudgnlidod
USL1) @@ IF(Xbar>101.5, Xbar, 0) Tunsdii
Aadeintu 97.0 way 98.5 NsUsTIIANATEN
flafduarnsraaeunuin ALedeminiu 97.0
uay 98.5 1N 101.5 tuiia Fefuan 0 adly
wad USL1 anluad USL1 agdslunsiaaeulu
flaridu IF fidsely fauandluguil 5

et IF 713 (waditerduiignlided UsL2)
A9 IF(USL1>0, USL1-101.5, 0) Tunsdiifian
USL1 111U 0 N15USZUNANAEATIADUNUIN
USL1 1nnndn 0 1uia Sethdern 0 aduwad
flsidadn UsL2 arluigas USL2 Azgnlylunis
Ussananadndgavineg [M — X| sialy

9.3.1.2.2 X winu 108.07

flaridu IF flanuilld@e IFbar>101.5, Xbar, 0)
TunsdiiAaaswifu 108.07 mMsUsyalana
YINIATUIEMTIVEDUNUIIAT 108.7 AN
11N 101.5 1Jua5e nan1sesvaeulluaseds
Aiurn 108.07 ashuadlitedn USLL aluwad
USL1 azgnddlumsiaaeuludleddu IF Aidsioly

flaridu IF #id#e IFUSL1>0, USL1-101.5, 0)
Tunsdlil USL1=108.07 anflaridu IF fidu nns
Uszananavesileddu IF iderasivdeunuin
USL1 iy 108.07 F9a1nn3n 0 939 FatiAn
LSLL snauitu 101.5 Tuililie 108.07-101.5 3¢

dsfun 6.57 asluwadilydedn UsL2 Anlu



was USL2 aggnldlunisussananadnsgaving
IM —X| sigly
9.3.1.3 msUszunan |M —X|

s v

NHIATY IF ﬁgq?%ﬁﬁwwuiﬁmaé’wmww
p8NU1 2 lwaaae LSL2 way USL2 Tun1sn1s
Uszuitaan [M—X| agldanavinaos
LSL2+USL2 @ummeu sauanslunisiedl 2

9.3.2 N3l 2 4o T > 101.5 gnfifinsiile
e (W erfiaanesalaie Wy Iandud) endi
Aadsanadnsinarsuasinsiauuannn
101.5% L9 929 90-115% = 102.5% d@msuen
il therapeutic index #in¥1a 1y siTaue

£

J9909MNUAAT M wa3A1 X ddiguiual M

1§ 3 nsel mutnausideluil

1. 1ilo X tounin 98.5%, mviusly M =
98.5%, fviu [M — X| = 198.5 — X|

2. ilo X ogfsywing 98.5 - 7%, 16 M = X
oy [M —X| = 0

3. 1l X u1nnd1 T9% , fviuel M = T%
fathy IM — X|= |T = X|
aaanawesnsAwalunsaifl T > 1015

Weuiunsdiil T < 101.5 Ao ey IF 91 3 way

4 Fianldeou Tnglsvinisidsuntasilaidy

IF sauandlunsnsii 3 lngvinsidsuulasen

101.5 Widuen T audifnuals duilmdoves

msUseinanalddewinnsdsundadla 9

a9t 2. nsUszanan |M — X| Tnelddnauanves LSL2+USL2

LSL2 usL2 IM —X|
L 97.0 15 0 1.5
ARGy
98.5 0 0 0
(Xbar)
108.07 0 6.57 6.57
ANT199 3. Wandu IF dSU ns@lfi T > 101.5 lguunsalil T < 101.5
Hekdu IF 4 7<1015 T> 101.5
1 IF(Xbar<98.5, Xbar, 0) IF(Xbar<98.5, Xbar, 0)
2 IF(LSL1>0, 98.5-LSL1, 0) IF(LSL1>0, 98.5-LSL1, 0)
3 IF(Xbar>101.5, Xbar, 0) IF(Xbar>T, Xbar, 0)
q IF(USL1>0, USL1-101.5, 0) IF(USL1>0, USL1-T, 0)

9.4M3IATIVAIUANNGNABIVDINITAUIN AV = [M — X| + ks

ndoyauandluguf 2 uarn1snsivaey
ANNYNABIVBINTITAWIUAT [M — X| Uae s Ia
NaaNS Ao |M — X[ tM1AU 6.57 Lag s LAY

4.647 4ag k Windu 2.4 wnuaAnantnasliwan

NITRNANTERaINNIT TN 9 aUud] 1 (2564)

AmnaselniesAnauazle AV infu 17.7228
Fauandluguil 6 lenlvimadouasssiumisg
Ievinfu 17.72 esefuiiwandumsiwantugy
76
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Phuriwat CMU. 72 <

AV Meter

5&wumm&u~u§

N Reject when AV > 15

Cause of Problem

8 Accuracy{Mean)

[ D)

O 27/5/2020 18:57 DateaTime| =  Standard

NCECACEETI RN S SN o< 10 (R 15 0-10 1sn<0

History Memory

o ¢ e 111528 + 657=
| waans 17.7228

24 x 4647 =

M. M- MSs
11.1528
% CE C @
173

% | | w | = vaya
7 8 9 X
4 5 6 =
1 2 3 o7

JUN 6 N13ATWINL AV fagiaTasRalavLiisuiu AV udadlumainan

9.5 AMSANUIURIATNAEYDI 0.75M — 1.25M
dmsunsvasauussiagludud 2 (n = 30)

AR NGB8 0.75M fie 1.25M Tu
Asdd n = 30 3315/ WA M Taeld
e ¥u Nested IF wuvaududoudu Ao
IF(Xbar>101.5, 101.5, IF(Xbar>=98.5, Xbar,
IF(Xbar<98.5, 98.5, 0))) Lile Xbar Ao A1lade
9nnsUszananavesileiduiiazdefiudn M
sonunluilsidumadingliitedn M 1ne IF uday

Y

Zfaziinisdateuluvasdiies wazyinA1asy
] o 9 ' o ga Py
LV BIF DI IANANSNUSEINAle LU =IF(
Waulul, 2591, IFGIaula2, 9592, IFGEeule3,
2343, 11193)) dnSumatAn1sEY IF Founu
Y = o I3 a % [ @ a

“aeii A IWILINAUTARBNAUILEUTR
(untifiednaay 3 sunnw) lukdazian a5/
Wia aunsaideniazld IF dauadludnvsalifle

ANB5U18INNSYINUYINTUT Aa LISy
910 IF wsnAa IF(Xbar>101.5, 101.5 a85unelen
221 JUnN15M51989UNABY Xbar 11nA71 101.5
y3akd 91M539NUI1 Xbar 11NN 101.5 TAvin

audeulawsn fe deruan 101.5 asluluiteddu
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wadialidua M harauni1svingy
d@rulunsainan Xbar Aoenin 101.5 az4aN

gidouluves IFffiaesfio IF(Xbar>=98.5
asunelainazifunismsianiaives Xbar 9
whfundounnndt 98.5 Fuduiteulvwes IF il
d09 wasteunimsewhiu 101.5 fadudeuls
Y04 IF friiniledslgdnnseaiiosmafiuinnin
101.5 sonlunuauds wWevszaanaudamuii
Foulvves IF fideaduade Sedadiunn Xbar ag
TUluileidumadifioldiiuar M udr9unis
V91U

drlunsaifien Xoar fitlesnin 98.5 wLlng
Foulaves IF fafidy fie IF(Xbar<98.5, 98.5,
0) a3uneleinezfunisdansesArves Xbar 7
tound 98.5 Fadudeulvves IF dafianu wle
Uszananaudanuinioulewes IF fianduade
Sederuan 985 asluluilsiduead M el
A1 M UEIaUN15919U d3uae 0 fgaving Qn
B luiteldrsunu@uunndwingy n1svu
aaudeUsedng Ao nsiiiuen Xbar aneq i

AsoUAgUAMINEluLar EuBNfideved 98.5-



101.5 dsuandlugun 7 uanfiguinlvinanis
Uszanademsaiuteulvveamsimundl M 7

seyluiite 9.3.1

X bar = 97 X bar = 100
M= 98.5 = 100
X bar = 98.5 X bar = 101
M= 98.5 = 101
X bar = 98.6 X bar = 101.5
M= 98.6 M= 101.5
X bar = 99 X bar = 104
M= 99 M= 101.5
JUN 7 A1 M Aidszananaldandiadefiuan
f19AU

Wlelaan Mﬁgﬂéfamé'a 398181 M U
AIUIUMIAT 0.75M waz 1.25M dadufidunis
gousudmiudeyadingsudazen azdeslaid
Mean

sD
IM — X]|
k

% LC
107.14
107.44
111.28
108.14
109.1
117.06
100.64
109.24
109.16

L1
AV

Calculator

Standard

=]

SooNan AW~

101.5

107.1 0.75M

107.84

102.44

107.16
109.7

Calculator

Standard

]

116.3¢

111.68 1.25M

105.24

98.48
108.4
105.06
107.88
100.92
95.7
107.58
105.3
112.08
110.06
112.56

M+

108.01

6.08
6.508666667
2

fﬁaaﬂaimLaaﬁmaaﬂMuaﬂﬁé’amsaaﬁuﬁ g
Az ourids =0.75*(M) uaz =1.25%(M)
anudnsu lushethsinuindAadewiniy dalé
nuasufunisAiwialaeldiniesioay o
wamslugui 8
9.6 N1NTIVFBUKALUAASTIAGIDE19TIAN
ponluuanmINdsvas 0.75M - 1.25M 815U
ﬂ’]iﬁ/lﬂﬁ'e]i]‘l]iiﬁﬂﬁ’mlu{?uﬁ 2 (n = 30)
sﬂ”'umauqmﬁwaw‘hmimwaawﬁ'ayjamﬂ
Fregraanuduanindidlafinnesnluueniids
veanseenfuillaeld Conditional Formatting
Fauanalusud 9 drfldnlafleguoniidunis
goudu (0.75M-1.25M) Avgsyureditureaead
Tl duduns waneinldiuinasivenis
nnaeuAYELLELeveIUIueN luduneud 2 7

Tofmena I 30 Mg

0.75M=

76.13
126.88

15
18.66

76.125

126.875

History Memory

101.5x0.75 =
1015 = 075=

76.125

(=] x

History Memory

125x1015=
125 = 1015=

126.875

1015 x

76125

075 =
Ms

JUT 8 mMsruniNey 0.75M - 1.25M lumumwaniisuiunisldinsasdniay

NITIRNSUNTENTINNIT TV 9 aUU 1 (2564)

39



Fn1s fe 1denvasiidevasdeya 30 A1f
F94n157939d8U Wa37 Home tab 19idan
Conditional Formatting wu&@an1vua 'l
Conditional Formatting Rules Manager 1%
ulumugud 10 Taeiing 2 defe 7 (1) Rule
Formula T8l 1 fie =C3<$G$41 Mg
ihanlulwas C3 11nTI9dUitesnin $Gal
(A1d@0 0.75M) (1) Rule Formula 48712 fie
=C3>$G$42 nurgaundialulead C3 un

ATIVFOUIININAIN $G$42 (ATlAD 1.25M) N

Conditional Formatting Rules Manager

ngteladeniaduaialdt () Format Wituiwad
Wuduas dng@lulddu () dr9vesdeya
Frpgtte 30 A1 ($C$3:5C$32)

gﬂﬁ 9 Conditional Formatting Tab

Show formatting rules for: | Cyrrent Selection w

|:| New Rule... ’:g Edit Rule... x Delete Rule

[

-

Rule (applied in order shown)  Format

Formula: =C3«<5G%41

Formula: =C3=5G%42

Applies to Stop If True
=§C$3:5C532 iy []
=§C$3:5C532 iy ]

UM 10 NM3nsIdaudnAIvasitagsnnaaniuuanAiidevas 0.75M - 1.25M

10. MsUfURARTuNTE I NUIWaN
nsUfoRTRTeasiuansenisveanisan
AudIaInnIslAsuLUaunuwaning
gUAimeg vidonsileudeyaiiianannraiaiadeu
1. YostumadifldlunisUssananarionun
wielaafuwadiivhmsduinannisiauag
Tnglalldwdla onuiumedmiuisadiildidie
Houdoyauiiufiannsafudeyald matasiu

nsenuladineldsiarnuanunsarinlaingly

|
o

A4 Review tab->Protect Sheet wans
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ﬂaﬁummﬂugﬂﬁ 11n

2. yaaanndasiunisaauuasiunnasInuan
asdestiulasiadiasaunues workbook #ae
sanuFonavsldsaruRefutuilddostu
worksheet #rdslutdniga Ao Review tab ->
Protect Sheet @aiiladasniseniannstiosdu
%ﬁmﬁmﬂdsﬁamuﬁqLLamqiugﬂﬁ 11%

3. waahlddmiumsteudeyagnizystig

q

Faulaglgdsnnsaalumamwandla lwadg

Wi dauanslugui 12
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111.28
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Microsott Excel
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The cell or chart you're trying to change is on a protected sheet. To make a change, unprotect the sheet. You might be requested to enter a password.

Info

Phuriwat CU May2020 Pra

o Users » Omchuma » Dow

pFotect Workbook

7! The structure of the workbook has been locked to prevent unwanted changes, such
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Protect .
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Phuriwat CMU. 4. In15AMUANYNITATINABUAIUYNA DY
¥93Uaya (Data Validation Rules, Adslusn

; \wafio Data Tab->Data Validation) l¥iutwad

3 doudeyariietostunsifuarfiinundudelsl

; ANABY YeAINBUNNLALTBAULABUYBIAIY

6 aandeuansognliifielidoaumaiin

7 » w cv d w v e

2 vesdoyanataniuasiidenveusulawnly

9 Uanemdlumunaniagliiumadidmune T
50 Tunsdlifidnnnin 101.5% fauandluguil 13

UT 12 Unauadiioygnlideudayainu wag 14
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8 109.24
9 109.16
10 101.5

Number
must more
than 101.5

sUN 13 Waraniwaataudn T aziidana1y

Y

UaNI1AavNAUABININNTT 101.5

5. wadnltdmiunsiiauenadniveinis
Uszaiana (A1wa) aruisaszylalaeldd
$1mnz lenadndgniussuifivuiuussving u
¥99n1580U5UA251Y conditional formatting

WIBLUUNAANSN LN UUTITINGIUV8IN1THBNSY

(Home Tab -> Conditional Formatting) 14

AAUA ILEAaRAaNS1NNSUTENIA AV Iigu
fuAussiagIu L1 = 15.0 e AV 1nnndi 15.0
\wasnadnsaniUasuiuduns uazifupsomng
Anaafintin AV result (ﬁﬂLLamﬂugﬂﬁ 151, U, A)
Tugmedl AV < 15.0 waduadnszasuiug
Te waziAnleSesmanegnasiivii AV result

6. Toveauiinnsisuiaveulunsieu
Foya Yuiuaznawesmsileuteyamsgniudin
Tuiwaddawdn (input cells) TneHsiduvoasdn
\ware “=NOW()” viamnnangnituilunszany
WievnasuwazasSud ﬁQLLamﬂugUﬁ 16

7. File path, Fovautluvaunuinan uay
MS Excel version number @uisaananiglu
fufinnsRuiveauuns9ving fesduvoudn
wame “=cell(”filename”) “=INFO(“RELEASE”)

anu Yrunldiionans path, file name, active
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e B~ |
e Number is less than 101.5 |

Cancel Help

T T —
Target -.1:_

Number
must more
than 101.5

Uil 14 Wawaddaud T l#Fudriitasndn
101.5 azitarnuvanirdaviiiuasiutos
A71 101.5
sheet ua¥ version number ¥83 MS Excel il4f
o Fuandlugud 16

8. nstuiinguivinuiidigssuu nns
Wasuulas viemsauteya s uiuazim
(audit trail) @ursavinlalaelgilendu Track
change (Review Tab -> Track Change ->
Highlight Change -> List change on a new sheet
Fevsduiunisnaiinisdiedn History Us1ng
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Pre-use Post Sterilization Integrity Testing

(PUPSIT) - Dilemma

Merck KGaA, Germany

Somasundaram G (Som)

E-mail: Somasundaram.g@merckgroup.com

The ultimate measure of a sterilizing
filter’s performance is bacterial retention.
Integrity  testing sterilizing filters is a
fundamental requirement of critical process
filtration applications in the pharmaceutical
industry. FDA Guidelines require integrity
testing of filters used in the processing of
sterile solutions such as biologics or small
molecules. The FDA also  requires
corresponding testing documentation be
included with batch product records.

Non-destructive testing may be done on
filters before and after use. Integrity testing
sterilizing filters before use monitors filter
integrity prior to batch processing, preventing
use of a non-integral filter. Integrity testing
sterilizing filters after a batch has been
filtered can detect if the integrity of the filter
has been compromised during the process.

Detecting a failed filter alerts operator to a

46 TIPA Journal Vol. 9 No. 1 (2021)

problem immediately after batch processing,
eliminating delay and allowing rapid
reprocessing.

To be able to use an in-process non-
destructive integrity test, physical tests were
developed that correlate to the bacterial
challenge test. A specification for the
physical test correlates directly to the
bacterial challenge test. Once this correlation

is established, it is determined that a

What is Membrane Integrity?

Integral Membrane Non-Integral Membrane

Contaminants Contaminants
larger than larger than expected
pores upstream pores upstream
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Jy ° ° °- ¥ § oo °-¥
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No downstream Downstream
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cartridge passing the physical test is an
integral sterilizing filter.
Pre-use Post Sterilization Integrity Testing

(PUPSIT) has been the most widely debated

Regulatory Needs:

EU GMP: The integrity of the sterilized filter
should be verified before use and should be
confirmed immediately after use by an

appropriate method such as a bubble point,

diffusive flow or pressure hold test

EU GMP Annex 1 for the manufacture of

sterile medicinal products, February 2008

®

topic over past several years specially for the

filter sterilized product.

US FDA: Integrity testing of the filter can
be performed prior to process and
should be routinely performed post-

use.

US FDA Guideline on Sterile Drug
Products Produced by Aseptic

Processing, 2004

PDA (Parenteral Drug Association-Technical Report) TR26 - 2008 Sterilizing filtration of

liquids

®*  Where the claimed purpose of the filter is to sterilize, pre and post filtration

integrity tests should be performed.

® Prefiltration integrity test may be performed prior to sterilization of the filter and,

preferably, after sterilization.

® Steps should be taken to ensure that the downstream side of the system

remains sterile when performing a post sterilization, pre-use integrity test.

If we look at the above perspective from

regulatory and industry  associations:
European regulatory position on PUPSIT is
very clear, they treat Filtration as a risky unit

operation and hence they propose PUPSIT to

be mandatory. US FDA drives more towards
risk-based approach and Industry position
considers PUPSIT adds risk to the process and
may disrupt aseptic pathway, it also adds

1IFINNFVNTONTINNIT 7 9 avuif 1 (2564) a7



complexity and interventions during the
aseptic filtration operation.

To gain clarity on this topic, BioPhorum
(formerly BPOG) and PDA did create a SFQRM
(Sterile Filtration Quality Risk Management)
Consortium in 2017. The objectives of this
group were to fill the existing gaps with
scientific data with studies and industry
guidance that would provide
Biopharmaceutical customers with the ability
to make informed decisions about Quality
Risk Management strategies. The series of
publications are as below, and they are
available on PDA and BioPhorum sites for
purchase.

1. Data mining to determining the influence
of fluid properties on Integrity test values

2. Test Process and results of potential
masking of Sterilizing grade filters

3. Points to consider for risks associated with
Sterilizing Grade filters and  Sterilizing

filtration

48 TIPA Journal Vol. 9 No. 1 (2021)

4. Points to consider for implementation of
PUPSIT

Although there are lot many options and
designs available to implement PUPSIT either
in a complete single use or traditional
stainless steel systems, variations in the
filtration design, set-up, operation, process
stream  attributes and  manufacturing
philosophies all have a significant impact on
how PUPSIT is incorporated. As the saying
goes “it’s not one size fits all” solution for
PUPSIT. In my experience, many of the
customers have implemented PUPSIT and do
perform FIT batch after batches! For sure, it
adds onto their confidence when going in for
the regulatory inspections.

In conclusion, implementing PUPSIT has
its own pros and cons. Ultimately the end
user has to perform the risk assessment and
justify with scientific proof for his action or

inaction in this case!
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Innovative hygienic equipment for
oharmaceutical water systems

THANYAN
L

@GN

T—

Certified Distributor

@ in
Affalaval LKH 7
and LKH
UltraPure
Reliable and
energy-efficient,
these high-perfor-
mance centrifugal
pumps are ideal ]

for facilitating

continuous circulation and prevent-
ing biofilm buildup. The external

shaft seal secures contamination-free
operation, safe and easy leak detec-
tion, and easy maintenance. The
open impeller facilitates high flow on
the back of the impeller thereby pre-
venting biofilm buildup. The Alfa Laval
LKH UltraPure is available with a spe-
cial shaft seal specifically designed for
purified water or water for injection.

®

Alfa Laval Safety Valve
This valve protects the
tank and pipelines against
overpressure that may arise
from unexpected operating
conditions.

:I:h

®
Alfa Laval Unique :-
DV-ST UltraPure

==
valve and control unit C‘_‘f_ﬁ.
configurations, these h
diaphragm valves secure optimized
solutions for every duty in the water
system. High-grade stainless steel
with specified sulphur and low
delta ferrite content is our standard
offering. This secures easy, high-
quality welding thereby minimizing
the risk for rouge. Alfa Laval T and
Tank Outlet Valves are offered in
both block and forged materials.
The forged versions use less material,
which reduces the energy required
for heating and weighs less thereby
putting less stress on the piping.

With a wide range of

®

Alfa Laval
Pharma-line
This high-quality
shell-and-tube heat exchanger
functions both as a heater and

a cooler. Our strictly controlled
manufacturing procedures

secure a safe and high precision
manufacturing process, minimizing
the risk of cross contamination.
We also offer a unique inspectable
inner tube package.

A

® ::
Alfa Laval Pharma-X

With its unique con-
tamination-free tube-in-

tube design, no internal
welds, and full drain-

ability on the product v
side, this compact heat
exchanger is ideal for point-of-use
cooling. Low hold-up volume and
quick response time means instant
cooling and minimal waste of water.

Ideal for the holding tank
in a pharmaceutical water
system, this easy-to-install

®

Alfa Laval Sani SB ‘l
r

rotary spray head provides -

uniform wetting of the tank wall to
of the passive layer and erosion of

iron in the nozzles, minimizing the

risk of rouge.

Alfa Laval *
Tri-Clover® UltraPure

Tubes & Fittings

certified tubes and fittings are
manufactured under strict certified
procedures with 100% incoming and
track record of more than 90 years

as a supplier to the pharmaceutical
industry, we guarantee safe, easy and

prevent destruction or degradation
G}

Our ISO 2037 and ASME BPE-
outgoing inspection. With a proven
problem-free installation.

Alfa Laval Q-doc

all equipment and parts.

Using Alfa Laval hygienic equipment for pharmaceutical water systems
makes system and equipment validation exceptionally easy. Alfa Laval Q-doc,
our cutting-edge documentation package for the pharmaceutical industry,
encompasses every aspect of production, from raw material sourcing to the
delivery of finished equipment, providing full transparency and traceability of

Thanyanon Trading Co.,Ltd.

49/521 Soi Nimitmai 34 Nimitmai Road, Samwatawan-ok,

Klongsamwa, Bangkok 10510

Tel +66 (0)2 9156709 Fax +66 (0)2-0844611

Mobile +66(0)95 789 4241

Mobile +66(0)84 289 9422

Mobile +66(0)94 365 5656



Total solution to create clean room facilities system

Pharmaceutical, Cleanroom, Factory, Building,
Hotel, Hospital, Laboratories, Animal Lab,
Climate & Humidity Controls, and much more...

Clean Room Engineering Service Provider

Airplus ApP'! Co.,Ltd.
42/39 Moo 5, T. Lamlukka, A. Lamlukka, Pathumthani 12150 Thailand
Tel : +662-199 2611 to 18 Fax : +662-199 2619 Email : airplus.pakasit@gmail.com

www.airplusapply.co.th 1SO-9001:2015 certified
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