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PDA Content

Parenteral Drug Association

N4 -

e Material

* Forming

* Cleaning

* Siliconization
* Pre-Assembly
e Sterilization
* Unpacking

* Filling

e Control & Closing — Part 2
* Labeling

* Secondary packaging
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The complete process to manufacture prefilled syringes

PDA Overview

Parenteral Drug Association

N4

e Material

* Forming
e Cleaning
» Sterilization

* Functionality / Components

* Labeling

* Secondary packaging
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The complete process to manufacture prefilled syringes

PDA Two concepts: bulk and nested

Parenteral Drug Association
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The complete process to manufacture prefilled syringes

PDA Two concepts: Process flow

Parenteral Drug Association

N %

Infeed

Cleaning

Siliconization optional process step for
Assembly ready-to-fill/nested objects
Sterilization at glass supplier

Intermediate packaging @

Unpacking & outside decontamination
Infeed on line

Filling

Control & Closing

Labelling

Packing
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The complete process to manufacture prefilled syringes

PDA Two concepts: Process flow

Parenteral Drug Association

N %

Infeed

Cleaning

Siliconization optional process step for
Assembly ready-to-fill/nested objects
Sterilization at glass supplier

Intermediate packaging @

Unpacking & outside decontamination
Infeed on line Process steps for

Filling already nested objects
. at pharma compan

Control & Closing P pany

Labelling

Packing

WGEEIp cicaning  siiconization  sterilization  Jasscmbiy. ) S NRNNURRRNR npacking ) IR, Control & closing ) JRBEInENNp. packing 1)
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The complete process to manufacture prefilled syringes

PDA Process flow: Infeed

Parenteral Drug Association Syrlnges

@ Pre-sterilized = bulk

Removing syringes from trays

o~
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The complete process to manufacture prefilled syringes

PDA Process flow: Infeed Syree

Parenteral Drug Association

\Kj/ Pre-sterilized = bulk

Separation of objects

Objects are removed from their packaging system
(magazins or trays) and singularized for further processing
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The complete process to manufacture prefilled syringes

PDA Process flow: Cleaning Syrin

Parenteral Drug Association

\Kj/ Pre-sterilized = bulk

WFI cleaning
removal of ,dirt“ and 3log-reduction of endotoxines

(polymer syringes are often just blown \E}

out before processing)

SN oy

= L
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The complete process to manufacture prefilled syringes

PDA Process flow: Cleaning Syrin

Parenteral Drug Association

\w Gram-negative bacterial endotoxin (lipopolysaccharide, LPS)

Core glycolipid

E n d OtOXi n es : O-specific polysaccharide chain
* Contained in cell-membranes of W

O-specific

g ram-n egat ive m i rcoo rga n i sSms oligosaccharide core oligosaccharide

subunit

e = Lipopolysaccharides souce i
* Heat stable

* Cause fever and desease when injected

* Testing: clot formation of blue
amoebocyte lysate of horseshoe crab

W <%
(mesasured by e.g. turbidimetry) RiR, e

* Washing process must show 3log-reduction R e
Of preViOUSIy contaminatEd ObjeCtS Source: ntinlgegraphic.de
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The complete process to manufacture prefilled syring

PDA Process flow: Siliconization

Parenteral Drug Association

N %

Reasons for siliconization

* Historically to improve draining of vials, minimize residual vol.

* Chemical inactivation of glass surface
» J frictional forces between needle and skin

» { gliding forces (frictional forces between stopper and glass) for
autoinjectors etc.

> < R HsC HiC HsC HsC HsC HsC
= 1\ A
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CHs CHs : CHs CHs
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The complete process to manufacture prefilled syringes

PDA Process flow: Siliconization

Parenteral Drug Association
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The complete process to manufacture prefilled syringes

PIDA Process flow: Siliconization Syr!ng_.

Parenteral Drug Association

\Kj/ Pre-sterilized = bulk

Additional pre-heating for higher silicone oil — viscosity

High viscosity silicone oil involves different adjustments
depending on higher viscosity:

LN
>>>>>>

* Pressurized silicone tank

* Heatable siliconization nozzle
nozle

’—-

L= 121=
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The complete process to manufacture prefilled syringes

PDA Process flow: Siliconization

Parenteral Drug Association

SyringesII

Pre-sterilized = bulk
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The complete process to manufacture prefilled s

PDA Process flow: Siliconization Check

ll Drug Association

\‘Qi/

Attribute to check: Amount - indirectly

Control consumed amount Control air pressure and

silicone via scale at tank pump movement
Advantage Simple Simple
After batch run 100% inline
Disadvantage No information whether silicone No information whether silicone
— is inside syringe or not is inside syringe or not
:E 1: No information about individual  No information about
el syringes and distribution distribution within the syringe
E:[]9 Very imprecise
ﬂﬂ? approx. 0,5- 1,5mg/syringe
E'? =>100g resp.100ml /100.000
—':u. syringes

Source: mk-druckluft.de

D SRR <iicoriztion -—-_-
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The complete process to manufacture prefilled s

PDA Process flow: Siliconization Check

Parenteral Drug Association

N %

Attribute to check: Amount - directly

Silicone extraction with Brutto / Tara weighing
Toluene in Soxhlet extractor before and after spraying

Advantage Information about total amount of Simple
non-covalent bounded silicone on

the glass surface Immediate result

Disadvantage No information about distribution Residual / volatile moisture
within syringe influences result (Emulsions)

Emulsions: no information
about water / oil distribution

s o _‘J“_‘f-a._

Delayed results Only statistical .
_-_— } e

Costly & time consuming ¢

Em app. Hazardous chemicals needed Destructive

http://www.chempage.de/lexi/soxhlet.htm
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The complete process to manufacture prefilled sy

PDA Process flow: Siliconization Check

Parenteral Drug Association

N %

Attribute to check: distribution

Visualize with glass dust  Visualize with zink-alginate

Substrate Glass powder <63um grain size  Zink-alginate suspension
Principle Sticks to siliconized surfaces Sticks to non-siliconized surfaces
Advantage Information siliconized yes / no  Information siliconized yes / no

Distribution within the syringe VERY sensitive

Disadvantage Statistical Statistical

Manual Manual

Destructive

Destructive
Protracted \
4 \.
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The complete process to manufacture prefilled syringes

PDA Process flow: Siliconization Check

Parenteral Drug Association

N %

Attribute to check: effect of siliconization

Advantage Information about gliding effects (goal of siliconization)

Disadvantage No in-line procedure
Costly & time consuming

No information about distribution within the syringe
force' .
“ J :‘- Material tester
_ E . (AMETEK; Lfplus)
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The complete process to manufacture prefilled

PDA Process flow: Siliconization Check

Parenteral Drug Association

N %

Interferometry Light dispersion
Attri :
ttribute Lz-:lye!' tthkness distribution
distribution
Principle reflected waves Elimination silicone droplets change light
correlates to thickness dispersion

10009

Example RaplD  : groninger
Properties Manual Automated

StatiStiC %20 470 520 570 620 670 100% IPC

Energy -

Duration Minutes Inline: 400 parts/min

infeed  cleaning  siliconization  sterilization  assembly Intermediate packing unpacking Fillng _Control & closing _labelling  packing
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The complete process to manufacture prefillec

PDA Process flow: Siliconization Check

Parenteral Drug Association

N

Blacklight variation

Darkfield microscopy

Attribute  distribution Droplet size
distribution
Principle Black & white stripes Darkfield optics show
visualize droplets droplets boundaries
Example ZebraSci ISRA vision & groninger
Properties Manual Automated
Statistic 100% IPC at 600 parts/min
Up to without rotation 3-30% of
100% surface investigable
graduated areas not detectable
Duration  Seconds Milliseconds

- siliconization

Connecting People, Science and Regulation®



The complete process to manufacture prefilled syringes

PDA Process flow: Siliconization “baked on”

Parenteral Drug Association AII ObjeCtS

@ Pre-sterilized # Qutk"

Also stove process for emulsive siliconizations
Sterilization principles

e Chemical sterilization
* Dry heat

e Autoclaving

* Gamma irradiation

Depyrogenisation by cleaning
or ,inactivation” of pyrogens with
dry heat (at least 180°for 3h)

infeed  cleaning  siiconization  sterilization  assembly  Intermediate packing  unpacking  Fillng  Control &closing  labeling  packing
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The complete process to manufacture prefilled syringes

PDA Process flow: Siliconization “baked on” All objects

Parenteral Drug Association

EB; Pre-sterilized ? bulk

Depyrogenization included

PREVIOUS TO assembly of rubber or plastics!

Warming-up unit Heating unit Cooling unit

i i
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The complete process to manufacture prefilled syringes

PDA Process flow: Assembly Tip-cap / NS /RNS Sy

Parenteral Drug Association

\Kj/ Pre-sterilized = bulk

Assembly of syringe components from beneath

g ]
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The complete process to manufacture prefilled syringes

o DJAN Process flow: Assembly RNS

Parenteral Drug Association

\Kj/ Pre-sterilized = bulk

Assembly of syringe components from top

------------------

i i i i i i
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The complete process to manufacture prefilled syringes

PDA Process flow: Intermediate packaging “nested’ objec

Parenteral Drug Association

\Kj/ Pre-sterilized # btk

Manual or
automated handling of: @ @
<lnl

— intermediate tyvek

— sealing layer

— pouch

e’
G &
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The complete process to manufacture prefilled syringes

PDA Content

Parenteral Drug Association

N4 -

e Material

* Forming

* Cleaning
 Siliconization
* Pre-Assembly
e Sterilization

— Part 1

* Unpacking
* Filling

e Control & Closing — Part 2
* Labeling

* Secondary packaging

—_—
fibfeedi cleaning  siliconization  sterilization _assembly. S iEHREASSIDSORR unpacking ) Jiling) Control & closing ) abelling (1) ‘packing >
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The complete process to manufacture prefilled syringes

PDA Process flow: Outside Decontamination All nested O

Parenteral Drug Association

N %

procedure note

zone concept no disinfection

not sporicidal; difficult
validation; 107 kill

15min - 6h
erosion of material
residuals (Tyvek)

spraying alcohol

Aerosol (VHP) /
wetting by H,0,

Radicals; oxidation; radiation;

E-beam .
expensive
. max. killing rate 103
UV-light shadowing effects
Plasma New technology

Connecting People, Science and Regulation®



The complete process to manufacture prefilled syringes

PDA Process flow: Tyvek Removal All nested ODIEE

Parenteral Drug Association

\Kj/ Pre-sterilized # bt

Removal of lid foils & fleece inserts
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The complete process to manufacture prefilled syringes

PDA Process flow: Tyvek Removal All Objects

Parenteral Drug Association

@ Pre-sterilized # btk

Filling of nested objects in nest

infeed  cleaning siliconization sterilization assembly  Intermediate packing  unpacking __illing» Control &closing labelling packing
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The complete process to manufacture prefilled syringes

PDA Filing

Parenteral Drug Association

N %

Filling — the theory behind

— Volumetric filling

— Controlled filling

o~
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The complete process to manufacture prefilled syringes

PDA Filling pumps

Parenteral Drug Association

AR st
NG

—Diaphragm pump

—Gravimetric pump
—Magnetic-inductive

—Filling on a weighing cell

By Ryan O'Connor (Ryan O'Connor) [CC-BY-SA-3.0
(http://creativecommons.org/licenses/by-sa/3.0) or GFDL
(http://www.gnu.org/copyleft/fdl.html)], via Wikimedia
Commons

INTAKE CYCLE

S
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The complete process to manufacture prefilled syringes

PDA Filling pumps

Parenteral Drug Association

N %

Mass flow
Controlled filling by pressure, mass controlled
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The complete process to manufacture prefilled syringes

PDA Filling pumps

Parenteral Drug Association

N %

Rotary piston pump (RPP)
Volumetric filling
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The complete process to manufacture prefilled syringes

PDA Filling pumps

Parenteral Drug Association

N %

Peristaltic Pump
Volumetric filling

Single-Use fluid path

Pl

Connecting People, Science and Regulation®



The complete process to manufacture prefilled syringes

PDA Filling pumps

P renteral Drug Association

N %

Time pressure system

Filling volume V=F(p,t, u
Resistance u=F (geometry [x],
velocity,

F(x): Function of . .
p: tefc;;sgre V|SCOS|ty F [ T ])
T: temperature

v
A geometry viscosity

pressure

Connecting People, Science and Regulation®




The complete process to manufacture prefilled syringes

PDA Single-Use filling system

Parenteral Drug Association

</

Single-Use rotary piston pump

— Stainless steel

— well established filling system
— well established material

— multipurpose filling lines

— useable on all servo-driven

groninger filling lines

— Ready-to-use & completly validated




The complete process to manufacture prefilled syringes

PDA Single-use product flow path

Parenteral Drug Association

e e T [T e L i e T o e I
connecting Feople, science and regulation®
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The complete process to manufacture prefilled syringes

PDA Comparing Filling pumps

Parenteral Drug Association

N4

Criteria Rotary piston Peristaltic Time-pressure Mass flow

viscosity +

Filling range + ++ ++ -
+ ++ ++
Single-Use + ++ - --

o~
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The complete process to manufacture prefilled syringes

PDA Process flow: IPC

P renteral Drug Association

\Kj/ Pre-sterilized = bulk

In process control (IPC)
Control of filling amount

Optical (sensor filling of cartridges)
Gravimetric (syringes & vials)

Connecting People, Science and Regulation®



The complete process to manufacture prefilled syringes

PDA Process flow: IPC

Parenteral Drug Association

N %

-Tare-Weighing

-Filling
—Cross-Weighing
-Stoppering

L1 0L g

¢ <
# - s
0 -
I \/ =
- - & p
=
=
- 2 ‘
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The complete process to manufacture prefilled syringes

PDA Process flow: Stoppering Cj’ryt:ggzz

Parenteral Drug Association

\Kj/ Pre-sterilized = bulk

mechanical insertion - using a vent tube

@ Vent tube

Connecting People, Science and Regulation®



The complete process to manufacture prefilled syrlnges |

PDA Process flow: Stoppering

Parenter IDm:Am iation

N % |

" L I
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The complete process to manufacture prefilled syrlnges

PDA Process flow: Stoppering

Prmt al Drug Association

\Kj/ Pre-sterilized = bulk

mechanical insertion — assisted by vacuum
(still using a vent tube)
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The complete process to manufacture prefilled syringes

M Process flow: Stoppering Syringes

Parenteral Drug Association Ca rtridges

\Kj/ Pre-sterilized = bulk

vacuum insertion - “classic”
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The complete process to manufacture prefilled syringes

M Process flow: Stoppering Syringes

Parenteral Drug Association Ca rtridges

\Kj/ Pre-sterilized = bulk

vacuum insertion - improved
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The complete process to manufacture prefilled syringes

M Process flow: Stoppering Syringes

paviarnares Do Al Cartridges

@ Pre-sterilized = bulk

vacuum insertion
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The complete process to manufacture prefilled syrlnges

PDA Process flow: Stoppering

P renteral Drug Association

\Kj/ Pre-sterilized = bulk

a »”
summary
mechanical mechanical vacuum vacuum
+ vacuum “classic” “improved”
]

Note: filling by tip is not shown in special, as plunger insertion is similar to the
above mentioned methods, but done by the primary packaging supplier

Connec 7’”"' ,[f—lulf |'[f—' Science and RE‘Q[.H‘CH}JI[“F?'::'E'-"



The complete process to manufacture prefilled syringes

PDA Process flow: Labeling All objects

Parenteral Drug Association

@ Pre-sterilized = bulk
Same process for all objects TV
nested objects need to be denested

- i F r ,."I . i
infeed  cleaning  siiconization  sterilzation  assembly  Intermediate packing  unpacking  Fillng Control &closing  labeling  packing
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The complete process to manufacture prefilled syringes

o DJAN Two concepts: Comparing

Parenteral Drug Association

N4

-71‘,. ~] MEN 261 - Nest and tub

SAK 212 - LLA, RNS, NS, PRTC T ki achion

STH 2211 - Sterilizing and T
silicone curing tunne! i AN
& et o~ X 9
NGy LA

AAVK 400 Siliconizing machine
‘with checking stations

ASVK 400 Washing and

S blowing out machine

MTA 300 - Machine for
unloading syringe trays

“Bulk-line”
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