STERILE DOSAGE FORMS
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U5219NVU09 Parenteral preparation

S INGREGIEEVRIOE
- Large volume parenteral
- Small volume parenteral

' o gﬁ 9
2. LL“]JWH?J%"I‘L!’JHﬂﬁflﬂﬁGl"]f
- Single dose

- Multiple dose
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Small Volume Parenteral (SVP) Large Volume Parenteral (LVP)

g1danunaussy < 100 ml usgiuuy grdafiiinnussg > 100 ml

- Aqueous solution v aqueous solution

- Non-aqueous solution - Electrolyte solutions

- Suspension - Carbohydrate solutions

- Emulsions - Nutritional solutions

- Liposomes - Emulsion 19U Total Parenteral Nutrition

- Nanosuspension (TPN) Wuamsimeansens
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API Vehicle/Solvent Added substance

7

aI1Us52noVVD9 Parenteral preparation

Buffering agent

Antioxidant

Chelating agent

Preservatives

Tonicity

Lyoprotectant/Cryoprotectant

Bulking agent for freeze-dried product
Suspending agent and wetting agent for suspension

Emulsifying agent for emulsion

Viscosity inducing agent



API

WITUIAUTUUANI Physicochemical

> anuilunan

> M3NIZBVUIADYANA
> msnlasumlasmand
> Polymorphism

>pH

> pKa 13l udu
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Vehicle ™

STUVAIMAZAI5IN (Co-solvent system)

111971 191 M s lald e v

Ethanol Digoxin, Phenobarbital sodium, Phenytoin sodium, Nitroglycerin, Trimethoprim and sulfamethoxazole,

Diazepam, etc.

Glycerin Diazepam, Glucagon, BCG Vaccine, Insulin, Epinephrine, Oxy-tetracycline, etc.

Propylene glycol Methocarbamol, Prednisolone acetate, Methoxy-progesterone acetate, Triamcinolone diacetate, etc.
PEG400 Lorazepam, Trimethoprim and Sulfamethoxazole, Digoxin , Chlordiazepoxide, Pentobarbital sodium,
(WA ﬂymzrﬂummmm) Diazepam, Oxy-tetracycline, Nitroglycerin, etc.

DMA (Very limited to use) Tdunludad , Eﬂﬂ’sjiJ Cytotoxic agents I%1 Anticancer, Antiretrovirals L‘ﬁﬂﬂmﬂ

1 dy = 9 lé Y (Y] o a d' 1
guvaItazl Inssainglvasmemsaiazaenauwos e lumsazay

Acetone sodium (Very limited to use)



VehiCIe SPECIFIC TESTS

r(?Inmge to read:

v e SPECIFIC GRAVITY (841): *0.9124 (ra14u2015-0.921
U o FATS AND FIXED OILS (401), Acid Value (Free Fatty Acids)
Sample: 10g
v . , Acceptance criteriaz NMT 2.0 mL of 0.020 N sodium
FTUVAIMaZAY3IN (Co-solvent system) . hydroxide is required for neutralization.

FATS AND FIXED OILS €401), lodine Value: 103-116
FATS AND FIXED OIS (401), Saponification Value:
188-195

FATS AND FIXED OILs (401), Solidification Temperature of
Fatty Acids: 20°-25°

137 191 1M s laldlae v

0’ Jﬂﬁhx‘l Oil . Fiargs gg.no FIXED Ows (401), Unsaponifiable Matter: NMT
, vy A QU o COTTONSEED OIL
Corn oil, Sesame oil (HINHIT) >> Heulvunaa Sample: 5mL
a Analysis: Mix the Sample in a test tube with 5mL of a
Peanut oil >> !!ﬁ!ﬂi’)“’ élj?)\‘ﬁ‘”'al\‘l mixture of equal volumes of amyl alcohol and a

10-mg/mL solution of sulfur in carbon disulfide. Warm
the mixture carefully until the carbon disulfide is ex-
pelled, and immerse the tube to one-third of its depth
in a boiling saturated solution of sodium chloride.

Acceptance criteria: No reddish color develops within
15 min.
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Jasinfiaeiunisazaie (Chemical solubilizers) JAgina Complexation 1% Cratinine (¥I8INUN1TALA1HVD

Added substance: Solublhzmg agents

Dmma Y A185 7 (Cosolvent) T¥a9vaz arenan oAU

monosodium hydrocortisone phosphate)

laaussAsia (Surfactants) launwian 1ifi1sey 15 Polysorbates (Tween)

] 3 . 1 A 4 1 ? < . .
DCyclodextrm 13 Oligomers Y83 Glucose BrgNUNITAaza18veaa1sn e uuuiuarsdszinn Amphiphatic
v 1 1 1 %I < .
molecule TagdvaIuN Iwou11 13018134 Inclusion complexes

20814 Solubilizing agents Usual concentrations (%)

Ethyl alcohol 1-50
Glycerin 1-50
Polyethylene glycol 1-50
Propylene glycol 1-50
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Added substance: Stabilizing agents

Antioxidants 1) True antioxidant 2) Reducing agents 3) Antioxidant synergists

el et Usual concenteation (4

Inert Gas

Antioxidants Ascorbic acid 0.01-0.05
Cysteine 0.1-0.5
Monothioglycerol 0.1-1.0
Sodium bisulfite 0.1-1.0
Sodium metabisulfite 0.1-1.0
Tocopherols 0.05-0.5

Chelating agents EDTA 0.01-0.05



Added substance: Buffering agents

Y m e e = e T WS T T = ¥ W YT W T Tmw W W T TYST T wwm w = ow vv wy"

pH 3 — 9 IMNIZANUBIYINA

aqﬂﬁ@ 7 4 Acetate 3.8-5.8 1-2 %
Ammonium 8.25-10.25

pH > 9 i1nA Tissue necrosis Ascorbate 3.0-5.0 |
Benzoate 6.0-7.0

pH < 3 lﬁ @ Phlebitis _Bicarbonate 4.0-11.0 ‘
| Fltrate 2.1-6.2 | 1-5%
'Diethanolamine 8.0-10.0
Lactate 2141
Glycine 8.8-10.8 |
| Phosphate 3.0-8.0 ‘ 0.8-2%,
‘Succinate 3.2-06.6 1
Tartrate 2.0-5.3

‘Tromethamine (TRIS, THAM) 17.1-9.



Added substance:
Antimicrobial

Benzalkonium chloride

a g ents Benzyl alcohol 1-2

Chlorobutanol 0.25-0.5

1 ) Compatibility Metacresol 0.1-0.3

2) Effectiveness Chlorocresol 0.1-0.3
Cresol 0.3-0.5
Buthyl p-hydroxybenzoate 0.015
Methyl p-hydroxybenzoate 0.1-0.2
Propyl p-hydroxybenzoate 0.02
Phenol 0.25-0.5
Phenylmercuric nitrate and acetate 0.002-0.01

Thimerosal 0.01
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Added substance: Tonicity adjusting agents

Dextrose

Sodium chloride

Mannitol
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Added substance: Local anesthetics

Benzyl alcohol, Lidocaine, Hydrochloride




A0ENIGAIANTUENNA

aiudszneul

Soluble drug

Sodium phosphate monobasic (anhydrous)

Sodium phosphate dibasic (anhydrous)

Benzyl alcohol

Sodium hydroxide

Water for injection,USP




A0ENIGAIANTUENNA

1 t 4 d' o U
ﬂ?ﬂﬂﬁ%ﬂi’)‘ﬂ ﬂ‘l—!"l‘nal‘ir!ﬂ"lill

Insoluble drug

Polysorbate 80,USP

Sodium chloride, USP

Sodium carboxymethyl cellulose

Benzyl alcohol

Water for injection




aiusznou

Dactinomycin

Mannitol

Asparaginase

Mannitol

Ethacrynate sodium equivalent to ethacrynic acid
3 Mannitol

Thimerosal

Doxorobicin HCI

Lactose
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AUANLIANA AD

SD.

Permeation
Leachable

Adsorption



FUANFULVITURAZUTLNIN

1. 117 (Glasses)
2. Wanaan (Plastics)

3. 1N (Rubbers)

A ' = <3 9
4. DU LBU A ULAT ooaulHgy L‘]J‘LW]‘L!
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}. ..‘-‘-,q‘l"‘\-w;."*”‘!t"’

Thermal f' Meltmg
expans:on i | point

PRTERESER | /1TSS S S0 « i s &

Lowest Haghest ~ Lowest Highest

| Borosnhcéte glass i
Soda lime treated Low High Higher Lower

N glass _LUaMIAULIH? ndsnmn/vmmamﬁfoma
N w_m _a.orsh%'b o M hlaide = = fuing/

Moderate Moderate p\-\ MU L3

S0da lin 3 glass Highest Lowest
ﬂ suitable for

,;ééhtaining sterile

i products
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1. FINAL STERILIZATION Clarity and leak test

-

Compounding >>> Filtration 0.45 klm 1Wo Clarification >>> Filling and sealing >>>

9/
ATZUIUMITNANS 1A Wﬂﬁ)’@

JINUANNT DU

Sterilization (Autoclave) >>> Packaging and labelling

1 Y
g lunuaNZou

2. ASEPTIC FILLING PROCESSES (Filtration) Clarity and leak test
/

Compounding >>> Filtration 0.22 Um \We Sterilization >>> Filling and sealing >>> Packaging

and labelling
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NNTAIWMIHAAGIRA 1UF UL Solution

Active mgredient WFI
|
| . Mix <
|
Clarification
* l ¥
Filling Sterilization (filtration)
l |
Sealing Filling (Aseptic techniques)
| |
Sterilization (Terminal) Sealing
|
&

Control Labeling/Packaging
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NNTIIMINAALRA 1T Suspension

Sterilized and milled active ingredient Vehicle necessary excipients
Sterile powder Sterile vehicle

AuauANADINILAY [
1. ABEINITD Resuspend 19 IA8NTIUEN Sterile receiving vessel
2. UMINTLNYYUIADUAA (particle size l

distribution) Aseptically disperse
3. M9151A1 Zeta potential DINNTUAIAIVDI l

a Y} d

HaRnwA | Mix/Mill

4. Quaulianms lva 918 >> Syringe ability, l

Injectability Fill/Seal
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« Emulsifier

NNTIMIHAAEMA 131U Emulsion

O1l

Mix +—
i «— Water, Tonicity agent
pH adjust
3
Disperse and homogenize Hay
" b Egg/soy
Filliss Filter lecithin N9 ﬁi
Y W
o A ! IV droplet
mmuamﬂwmsmmm VUIA Droplets Mix )
9 = 5 1 Aa s1ze < 1 I.lm
mmmumammmuazllumu 1 l
! oY) a\ . D. d h I
luasaumisutlo i un1siAa Emboli ISperse and homogenize
A a Aoy !
INTINON IFanUUIR >>> _ .
Final volume pH adjustment
Microfluidizer i

Homogenizer Filter Fill/Seal Sterilize




NMNIINNITHNANYINIA NS VST O UL 1R A

-

1. Sterile crystallization aranuisnddnludvinarareFedrulvajazaedlu
(ﬂ]ﬁﬂﬂﬂﬁﬂiﬂﬂ%ﬁﬂ%l%@) Organic solvent L"thi acetone, chloroform

1. Freeze drying v‘i'n‘l%'v‘t"i'auasr‘hﬁ’ﬂaqnmuiu‘i"jauiﬂamsnsaa (0.2 pm)
2. Spray Drying Busviaransfiaratsdieldton (avihasateduinliide

TABNITNIAILAT) AIlUEARA.TIAULRND YR aImNNEN
WIDlEIDDU Wu USU pH wulesaulvienaznau
A1aeEn warvinlvuiaiierdasivinazane

AAVUIAVIDNAUNUAIITIDAU YU mannitol, lactose

U339y wazlUaniln

* ndunousavinluvinslasadauasldnaliadaaniye



Freeze drying

Powder and solvent

|

an Temp an Pressure Wil Temp
Freezing Primary Drying Secondary Drying
(Solidification) (Ice sublimation) (Desorption)
» a &)
—_—
G 20- Vacuum
S 10+ 1-2% water
Q
5 0- 5-10% water
“-
g -10
o -20 A
£ -30-
= 40+
2 .50+ 95-99% water
9 .60 . . . . T
0 10 20 30 40 50
Time (h)

Solution
Filter
L
g |
Bulk Freeze drying Vial Freeze drying
Fill tray Fill container
| |

Mill and sieve

|

Dose and fill container

|
Seal

Freeze dry

|

Seal
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Freeze Drying

Additives

1. Bulking agents (filler) : ﬁﬁﬂni%’ Mannitol t81¢ Glycine

2. Buffer : 48 Citrate buffer (Citric acid N1 Sodium citrate)

3. Collapse temperature modifiers : %81)50 1% Te Gummﬁmwu w2 @ 1 Fguunilums
T]Tiﬁllﬁﬁﬁ'\‘lelluhlﬂ G]'JE]EJ'N!,G])'uﬂTﬁGlG])' Sucrose-dextran

4. Stabilizers

Cryoprotectant — Protect 6lJ‘L! Freezing Vlufmclﬂgf} A0 Sucrose A Trehalose

Lyoprotectant — Protect 6IJ‘L! Drymg Gl’J‘I/I‘LJEJiJi"])’ﬂ?J Sucrose, Trehalose, Raffinose
Surfactant — agMIFURaIZH MR TasAU 19y Polysorbate (tween) 20 H5® 80



Spray dl‘ying Powder and liquid
l

Solution

l

Filter

l

Filter —— Spray dryer
|
Powder

i
Mill and sieve

|

Blend
)

Fill/Seal

Heated air N2
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4 JunauN1IsYn spray drying

dud 1 ilFasazarenssareianluazesswmaidn
Spray dryer Usgnaume Atomizer il 3 viin fio

- Rotary atomizer : uuu9tumyu vilivaavanindu
avopsIALin

- Pressure nozzles : asavanslvarimuguunadnaiels
ALFUGS

- Two-fluid nozzle (pneumatic nozzle) : @15azane
wavarmeazlvaniiug iliwaniluazeslos

Suf 2 azensveumanduiatuamedou wady 3 dnvue
- Co-current flow : azasatulunsssuwiiiemafsiuiueimasou
- Counter-current flow : agepudnunlusouuisianimssiutuiuiveiniedou
- Mixed flow : Co-current flow + Counter-current flow

v ~ .
ar o =4

dui 3 i lvazoosvauvalung U 4 RUNNIGILAIDINIINDINTALIY
- dsarensdudaoiniaiousviinnissemevastuloddusia - Jewldszuu Cyclone separation Taglv
Uinufitaveaiesnsndd wasiindundauiuds NIBNANAIUIRTNKI NS velan

- \enswiaiouslvgzanaunldidunuiidoims

- UMD UIGIEA : 15-20 °C

Atomizer/nozzle

compressep
air

B AR %

heating coil

drying
cylinder

polymer solutions

a aspirator
et

cyclone

outlet
| filter

dry |
product




o) Y I
NSZUIUMIMIY Sterility

Autoclave: Final Product : 121 °C, 15 pound/sq.inch, 15 min

Hot air oven Glass ware (Depyrogenization) : 200 °C 60 min, 250 °C 30 min

Glass Ethylene Oxide, radiation : Wad AN HaoARAY polyethylene







5lsive

FHiliide winms/naln o0 doii mvsegndld
Steam * wntomemely chamber/autocave shelowiud viliusiudy | shany spore e * inansnelglila  nsianilotunsndy
Sterilization amw (denature) weidelalunandudy | o Wmnedudeh e | v

* nshmedatuivrmSousasanuidy * Liwdornulufty wien waneliinnig asavaeiiuh e
* Sanasitatulosh endy ansazmeiiOuh Menaduan oy | anfrolusdinud Ridloeseiuserie | 1Gosdo
iigamsgarmsaui) oty snavesas | © dadiaiimnlane S
* a7 omnstumsimery | (onidiaciald)
- USP: 121°C agaiaw 15 Wil Souviarrdlly
- BP: 115-118 °C Y1 30 Wil %38 121-124 °C Y 15 w1
* Biological indicator: Bacillus subtilis spores




Wlside wann1s/naln Y08 Yoidy mMsUssgnaly

Dry-heat owhausauunRuentnlutnly ilvwuaiiderahdmemada | Mdaasneldla * {Hawhlddouu wwziuadosiodiay nsyuan
sterilization/ oxidation uag¥ilLin depurination . wmmgﬁ'umsﬁmuﬂqm daen wsen logdiy iy
Depyrogenation | O@nMy - USP : 170°C, 2 2l Saulyla oily suspension, fats

- BP: 150 °C, 1 $7lu9

OBiological indicator: Bacitlus subtilis spores

Gas sterilization | * naln Alkylation #io unuitlslnsiauasaoudifieglu amino, carboxyl | lildarmieuge * Ethylene oxide Alvlly | wnziunisviilidavias
%39 hydroxyl groups #38 hydroxy ethyl radical wagviUfazendu flan1snaneiug Iu wiasiiorsa
nsatheddnvasszuuoulnitasiaenisduaeinsaiirddnluad A1SAWANAN
Mliwadludaunsa metabolize ﬂ%ﬂﬁUﬁUﬁ:‘Lﬁm&IUﬂa ¢ lyausounswnluda

* WiileTagliaunsonusegumgiigenmailigesemuiouturie Hulugnvosndnsiusivng
ALTaUMILe gialel 1wy uid Tane

* Biological indicator: Bacillus atrophaeus spores

) A1 1 ] o &' 1 ac
* flgnlfufia ethylene oxide nsvinlsdanvanlgensausaniua

® 1 4 : i 0y aadg v - uo s Y v ' Y o g w

uniague] 1Wu formaldehyde, beta-propiolactone to moe BilltlawzdlaliaunsaldiBauld sewimsnaasummgniamesnssuaumsild
Usanidasoiovdiusenleddeuandiiiuidsdluduavilindadusidons wasuananneiy
vanfldlumsindaing iieanfiwnnisuasnandabifisszadanuiisouvdeidadifafivoniule

_ dviundadusiuas Tnguiazussinn m




-] L7 g 2/’ ars
ANSVI LU I1FINNLTafaS9E

18 & MU INIBasadvd@ad1unnidiuinguasniadusinlinusianinusau uiasiuusian

viangvlauayriann1sussyunetiialisieshd dadu F3dlvladielinisveaestuduindsdFhilinasonisaanadn
vowdnAue nisaneid@sanshiloandhudsilisonsulunsvitldiustaande

o IR W I TV IWITHIMANT Wy W W V'VH'V‘U‘-&V' N

lonizing

radiation

Filtration

0 naln lonization

O UvAYDISHd
1. Radioisotope decay (gamma radiation) e.g Co-60
2. Electron-beam radiation

O Biological indicator: Bacillus pumilus

* ugnyatwoananyaalvany fitter elivunalsifiv 0.2 pm
* AIVIAABV integrity AouLALuATIY Wy N13vh bubble point test,

diffusive air flow test, pressure hold test, forward flow test

oiauiimmanivey
O/ ANANBY
osulsidaimunuiioy
ogumgfidiviutioy

lilganuiougs

Tylanynsaldlanuuiun
sinlaguAuinng
Wasva

o yandeansld fiver-
shedding filter
* yily asbestos-

containing filter

e fugunselnswmdiinh
femanamneiinlfudoite A,
final dosage form 5y
ophthalmic ointment and
drop, Injection/ Implant
product

wineiuansavanelainuse
SO




A A AN Y
IAFOINONINEIVDN: Isolator

19 b SEAUANNATEINVRIRIMATMTUANMEWInReuTTlelYlameTntegTuagiun1senuuy
warmsldnuvadleloames Jarealinsmivaulaganie dmsulalaawmaslunssuiunisusimnnie
AeandluuInuniinuareInet1NlRYsEeU f (D)




A A AaA Yy
NI NONINEI IV

X < v
Blow fill seal M lunTosdoailuszan A
Y < . . 9 o
DU Aseptic technique A9952AL C

au Terminal Sterilization GS]} 9452AU D

Holding jaw
Seal mold

=
i
’
)
-

Blow

Fig. 7

Extrusion - Moiding
Main mold




Filter Integrity test

0 e  HoIvinnisesvdUAINNANYSaIvattunsaaUsIFmaItnBenaulduasiuAndaainnas
nsoALEsvALa e ITALMLNTaN WU Nnisvieaaulaliannes (Bubble point test) A1sVA@aUNISLWWSYD3Ia1INA
(Diffusion flow test) USanNISTNAd@dUNISINEIAINUAU (Pressure hold test) SEMINInNIsAsSIadauAlaul
gnédea  dosuitatAlglunisnseavelaisazatgnnsiuUsSuasas was MIAIIULANSIIYDIAIINAUTE I
weunsoaRldlunisnsoas laslunisudadivintdudssd1 drwu3iszuinanisnsasatratLuansiiaana
ATVUADEIITTWSHENIALY AT UVNNLASTFUAIUMISA LU NaUaINITASIVADUA IS IULILuduiinnisuds
ARNUFANYSAIveILNUNSeIANTLaAT SSTUNgaINIATIgadngadaInsIvasuiudundlaainnislyd drmSuleiu
nseldumisasivdsuiudulussaziianAtunsay

Integral Membrane

Contaminants
larger than
pores upstream

[»]
(#) o°°°°
© o Oo‘

Non-Integral Membrane

Contaminants
larger than expected
pores upstream

, oo Oo'

Qo O ©°o

o

No downstream
contamination

o ©
o
o oo

Downstream
contamination

Destructive test

Non destructive test

* Bubble point test
* Diffusion test

e Pressure hold test



Destructive test (Bacterial retention)

Basic Elements of a Bacterial Retention Test

ASTM F838 05
\ ->
Saline Iae:so 1 x 107 CFU/cm? Sterilizing-grade Test Filter
broth (0.22 or 0.1 um,
B. diminuta 47 mm disc or device)

\

Challenge Solution

Transfer assay Assay Recovery Filter
recovery filter to l | (0.45 pm,

TSA DIV | 47 mm MEC disc)
l 100% of test filter
effluent passes through

Incubate & Enumerate assay recovery filter

@



Non-destructive Test: Bubble point

Manual Bubble Point Testing

0.22 pm
Durapore Filter

Increase pressure until rapid continuous
[ flow of bubbles is seen downstream




Non-destructive test: Bubble point

Classification: Public

Physical integrity test — Bubble Point

30psi 40psi =50psi Gradually

Bubble point is the transition point
from diffusive to bulk flow, where

pressure . -
liquid gets evacuated from the
Upstream g largest pores.
High F o o Membrane
Pressure Q B . .
S Water held in For this test, you are seeking to
by capillary identify this transition point which
forces must align with validated filter
Sufficient pressure will specifications.
over come the capillary
forces to evacuate the
liquid from the filter.
Downstrea
m Low ——
Pressure n _ Air diffusion <13.3 cc/min at 40 psig (2760 mbar gauge) in the forward direct
Diffusion A .
water wet 1Q 4 cm) cartridge at 23°C.
Bubble Point Bubble po m 3450 mbar gauge) in water at 23°C.

Validation Guide

Durapore® Cartridge Filter
CVGL 022 pm

Product Specifications




Non-destructive test : Bubble point

llllllllllllllllllllll

Physical integrity test — Bubble Point

Bubble point is the transition point from
diffusive to bulk flow, where liquid gets
evacuated from the largest pores.

For this test, you are seeking to

Upst . . . e . .
High identify this transition point which
Pressure must align with validated filter
specifications.
= Out of Within
k=) specification specification
Downstrea 6) u‘;
m Low O%o 3~
Pressure @ e < ©

o o @

Do o

Pressure




Non-destructive test : Diffusion

Physical integrity test — Diffusion

Wet
Membrane
Apply

40psi pressure from

Upstream
High Pressure

(@) Pressure

Downstream
Low Pressure

Gas is dissolved in liquid
is held in the pores of a

fully wetted membrane

filter.

A pressure differential
will give a gas
concentration gradient
across the filter.
Results in diffusive
gas flow from
upstream to
downstream.

Diffusion

Air diffusion <13.3 cc/mi
water wet 10-inch (25.4 ¢

Bubble Point

B

TEE £ 7 o) pe - (5.4 vy Saeage WA S

Validation Gui

Durapore® Cartridge Filter

CVGL 022 pm




Non-destructive test : Diffusion

Physical integrity test — Diffusion

g Out of specification
40psi >
Hold & G
ood
Upstream Pressure -
High Filter
Pressure (@]

o

Within
specification

ressure

For this test, you are measuring

Downstrea i
m Low that gas flow at the prescribed test
Pressure pressure meets validated
Cpcpc? specifications.
o - -
P o Diffusion Air diffusion ;1 3.3 cc/m 50 r;nbar gauge) in the forward direction for a
o Qo water wet 10-inch (25.4 Q) cartridggsit 23°C.
Bubble Point Bubble point >50.0 psig (3450 mbar gauge) in water at 23°C.

Validation Guide

Durapore® Cartridge Filter




Non-destructive test : Pressure hold test

How to Define the Pressure Hold Value - _ , P
The pressure hold value is dependent on the diffusion flow and upstream volume. You Pressure hold testlng 1S performed using much the same procedure as the diffusion

can calculate the pressure hold value using the following equation: test, except for step 4: a highly accurate gauge is used to monitor upstream pressure

where: changes due to gas diffusion through the filter.

D = Diffusion rate (mL/min)

T = Time (minutes)

Pa = Atmosphere pressure (1 Atm)

Vh = Upstream volume of apparatus (mL)

(=)
AP= Pressure Drop (bar or psig)
¢
Your filters and housing are integral if pressure hold measured is equal to or lower AP. r
Pressure Hold
P
Tou Fomlo = 2LS _ .

Pressure hold testing is performed using much the same procedure as the diffusion
test, except for step 4: a highly accurate gauge is used to monitor upstream pressure u_
changes due to gas diffusion through the filter.



e -
Nunlunisnan

Y <Y a Aa

1. wmmm@qﬂﬂumﬁwam (Supply storage area)
Y Y o .

2. TONANMANNTED1A (Cleansing area)
Y A

3. NOIN YD (Sterilization area)

4. HoUATHULALNT DY (compounding and filtration area)
Y = A SR :

5. ﬁ@ﬂﬂiii}tlﬁ%ﬁ@ﬂﬂﬂwuﬂ (Filling and sealing area)
Y = ! .

6. o411 U1 ® (Packaging area)

9 v Y 3 A o J .
7. AOINNLUAZHOUNUHNANNUN (Quarantine and storage area)



Air shower

Buftter area

Type of airlock

BICONTAINED BiICONTAINED

cLEAN AREA \f CLEAN AREA { /“L CLEAN AREA l
!
IRl LI ML

NON-CLASSIAED CORRIDOR NON-CLA SSFIED CORRIDOR

CASCADING PRESSURE AIRLOCK PRESSURE BUEBLE AIRLOCK PRESSURE SINK AIRLOCK
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Ingredients: Compounding —&e~ Filtration
Vehicles of product of solutions
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Processing Cleaning & Sterilization

equipment

Container Cleaning - Sterilization

compaonents
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Pharmaceutics MUPY Rx’45

Typical process step Terminally sterilized Aseptically processed
Products Product
“not unusually at risk™ “usually at risk™
Handling of sterile starting - - Grade D if sterile filtered
materials - Grade A with Grade B background if
not sterile filtered

Preparation of solutions Grade D Grade C @ - Grade C if sterile filtered
- Grade A with Grade B background if
not sterile filtered

Handling components after Grade D Grade D - Grade D if sterilized

washing - Grade A with Grade B background if

\ not sterilized
\
\ : ®)
\*/F illing Grade C Grade A Grade A
/\ (background Grade C) | (background Grade B)

Preparation and filling of Grade C Grade C Grade A

ointments. creams, (background Grade B)

suspensions, emulsions

Transfer of partially closed - - - Grade A (background Grade B)

containers, as used in freeze - Grade B If in sealed transfer trays

drying, before stoppering is

completed

Concept - AULTIVINTTY YaulT IV

- Material flow and personnel flow li/ cross fiu

- Process uuulwuazvi1 clean room uvuls oy

**Aseptic process ¥1lu A in B **Terminally sterilized vi1luag19iog A in C




AN 1LEAAITUMBULUNTLUIUNSHARLUU Terminal sterilization LaLs¥AUANMUALDINTIADINTSG

UMDY AUEZDIN

nsAssudulIENaY
- Asaranenar Janussyily D
- nandudswon1sUulaugiunidunnninund wu wdndueinielade, uliuunewily | egees C

sterile, nsyvaunsuantilavinlunausUn

- s A suspension kag emulsion C
N15UTTY

- yhly C

_ nanfusifiiaudssdensudieuaindwandouinnning A/B, A/C
- T A3 suspension Wag emulsion C
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n1sseudaIuUITNaU
- mafivanysynauiiinunsdnauds D

- fngiuuazdrulszneviunanndeiilifimsiliunanndenienseslutuneudaly A/B
- Inpavilfinseuansararofiiiunsnsessywinemsuan C
- "mq ufilfiseuansazaneiiliiunsnsssseninansuan A/B

-9 i A3N suspension emulsion IN1TAUREDINA WazlNIUNIINTDINIBNAT A/B
N15UTTY
- yhly A/B

s A suspension Lay emulsion INTAUAEDINA UarllNIUNITNIDINIENAT A/B

Wiy isolator : ANAYEIRBENNTRESYU D
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1% 60 — 90 % alcohol, 2-4 % Chlorhexidine,

parachlorometaxylenol, iodophor (7.5 % free iodine) oy = 1
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G-Em

—— Tyvek®lsoClean®

Hood

Additional necessary:

Underneath- gloves
Protective gloves f. cytostatics
Medical face mask

possible: Protective glasses or
Clean room glasses

. Tyvek®lsoClean®
~ Protective coverall

Tyvek® IsoClean®
~ Protective boots
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ITo next tank
Cleaner

Liquid Nitrogen or

Clean-in-place (CIP) charge  ompressed air

Sterilization-in-place (SIP)
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