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THE COMPANY A S]%&1

—>

Since it was founded in Ferrara ITALY 1974, Bonfiglioli Engineering
has continuously invested, innovated and evolved, becoming a
Global Leader in CCIT

1974AFE L FRAFMERN R, BERKIEAN, CIFFFHUMABEEHT
EMN (CCIT) pitFRSmER .

+ Bonfiglioli Engineering provides its clients with solutions
customized to their product and needs, giving us an edge over
the competition.

BEAZ FHI mMBKREEFLNBRIEZFRETHRZSF

70% Of

50 Years of We Export Machines € 25 + MIn 100
Experience 90%b Of - Turnover

" . Destined to Employees
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@ Bonfiglioli ™

BONFIGLIOLI ENGINEERING A &1t & Engineering

Engineered and manufactured

« More Than 5000 Machines Worldwide L ey
SIKIFES000% 55 F

 Over A Decade Of Experience In Combin
of CCIT, HGA & VI
FETEM, BN EEHSREI0ORERE

. Expapsive Pharma Portfolio, From Vials To IV Bags YQu I Cha! |QngQ
ANy EH G m ARG, MM R RS :

* Evolving Expertise And Continuing Innovation OL! I SQ! !.JtlQn
T AR

* Innovation Is Our Driving Force YQL! r SL!QQQSS
AEIFT 43K 71

-
CPME
www.bonfiglioliengineering.com -’
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COMPANY HISTORY Jf ¥ 8%

1974 1988 2013
: Bonfiglioli, engineered and S . 201_9
Csvrir:r? ?2{ iicg;nnoilslﬁls " manufactured its first ILr;n(;\lcatl;[cI)?]nTgct;%r\]/cl)slgal New premise and
leak testing machine patented pharmaceutical Withpthe aunch of PK—%XS manufacturing area
for plastic containers. package testing in-line rotary i line rotar i (1_1,QOO sq. meters) with
equipment. - y series. optimized lean approafh.
1985 2012 2014
Bonfiglioli begins Acquisition by Tasi Group Breakthrough in all-in-one
producing solutions combining

package integrity Headspace Gas Analysis

equipment for the with Vacuum Decay

cans and aerosol Method.

market.
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SALES DISTRIBUTION Ttz H

%'J?f"‘i

70%

\_\

Food & Metal Cans & Chemicals &
Beverages Aerosols Personal Care
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Ay

TECHNOLOGIES A
Leak Detection/CCIT itt/mis&/CCIT

® Recognized in USP 1207 USP 1207 TAT]
®* Customized for each product EF|LEFE

®* Vacuum Decay mode F2338-09 B RN 77
yRiE & F2338-09

® Pressure Decay mode E2390-13 £ hZ RN T
sEEE E2309-13

* Extensive machine portfolio = H &Rk %

® Unique innovations such as lid displacement or
dual testing cycle %5811 403k = L% 4 F0
MM 2 e

® Feasibility test for special products 455k = a9 5]
TR

* Scalable LAB application [l AMSERERE
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Ay

TECHNOLOGIES f A

Visual Inspection AVI ) 5o 4& M

® Recognized in USP-790 / USP-1790 USP-790/USP-17907A ]
® Customized for each product E#Hl{LiE &
* Performed via camera acquisition £ F 5% & BEE O

®* Multiple inspections can be done simultaneously ©J [F f} £ I &
pl

® Possible design for inspect both lyo & liquid in the same mco]

REfE AR — R &N AT MR A~ M

* KNAPP test Validation Approach KNAPPIGF 77 3%

® sodum be

REFRESH PLUS"

REFRESH PLUS"
-
REFRESH PLUS*




TECHNOLOGIESH; A

Ay

Head Space Gas Analysis (TDLAS) Tl =9 #3k

® Recognized in USP 1207 as CCIT (in special conditions)
USP1207IAT], #ZE—EE4FIKIGA TEACCIT A

® Process control for 100% safe parenteral devices
100% L &R E S FITEETIR &

¢ Based in Oxigen or Moisture absorption

ETRRIKTAERE A

®* No Nitrogen purging required
THERIKRHA

® Applicable for not completely transparent products

&M T &R~

Micro
Leak

Wrong
Process

Nitrogen or
High Vacuum

Bonfiglioli™

Engineering




PRODUCT PORTFOLIO /=& & %]

LAB HGA

IN-LINE / OFF-LINE
CCIT, HGA, VI

_ | I “
IN PROCESS CPME
CONTROL COMBINED SOLUTIONS CCIT/HGA/VI > 4
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HEADSPACE GAS ANALYSIS
T2 53T
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Overview and Background ™ R #tiR

2. Technology:

3. EquipmentsiX &I+ 4

4, Advantages Over Competitorsffi # L5t

CPME
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@ Sterile drugsE®iZ54:
@ Oxygen sensitive liquid products %8 BUB A7 5
@ Lyophilized or powdered products ¥% T8k 7

@ Any modification in headspace pressure, moisture or O, level may result in
PR, AU < FE

> Degradation of the active drug & I il 7y (& fiE
Reduction of drug potencyz4 &% [&1{%

Vs

>
» Decrease in product shelf life T8 22 #A45%0
>

“-B
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| C0Y

2 Specific requirements for sterile drugs packaged under full or partial vacuum are covered by
EU GMP Annex 1 BXBEGMP itk 1 X R A EXE SN EE T EMTE MR EK

» §123 - “Containers sealed under vacuum should be tested for maintenance of that vacuu
m after an appropriate, pre-determined period”
T BRI i 7 A AN EIE ), TOE A PR PR A I 2 B P AR 42k
d New regulations are expected to enter into force including measures to demonstrate the micro
biological integrity over time

BT IR 2 0 PR LA SR 7 i B R B I [R) T T e B R 5 AT B 7k

Q USP <1207> Sterile Product Package Integrity Evaluation, Proposed Rev Usp
T 24 L S R VP A, U o

» S 10 Leak Test Selection Criteria: “Headspace gas or pressure must be preserved ensuring
product sterility and stability”

W7 B M s TR LA I 9 A R B = it 0 B P R 2 B

“-B
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@ EXEmLEEEER

National Medical Products Administration

y

CPME
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USP 41 <1207.2> PACKAGE INTEGRITY LEAK TEST TECHNOLOGIES

2.2 Laser-Based Gas Headspace :
Rigid or flexible packages made of nonporous components (transparent or semi-transparent material, US'J
either amber or color-less) that allow transmission of near-IR diode laser light may be tested....Test samples us. Pharmacopeial il

Convention

that may be analyzed fall into these categories:
= Products that require low-oxygen or low-carbon-dioxide headspace content

- A= (R A S (==Y U
= Products that require low water vapor content (e.g., lyophilized or powdered products) m \
MK AT I TR ) r

= Products that require low internal package pressure (e.g., lyophilized products)

P EBELRESE TG it CBI2%: T )

9650 L F Ziin BRFZL EZETE-FFER (LK)

W3 BOLITTE#HriA% %

F AT TINE LT ALEIEN, BT R AFBH M L RA I T RS R RABH M. I0:
(1) FEAEHINE ~ F BT BAh

@) HEMEKFE TTEHBH 0 (BIA0, T2 1)

(3) HEMEAAELEIE A7 (Bt L HERA T )
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@ 100% In-Line and Off-line Laser-Based Non destructive measurement of oxygen level, residual moisture
content and absolute pressure

BT TDLASE G E AN AR & &, FRR/KG & EMLRT E J13E17100% 7828 5B 26 To s I i 75 ¥4
®  Applications B )7 2
»  Glass Packages (tubing, molded, clear, amber)
WESHPRMUSE CEFH, AHDR, &, R
»  Plastic Packages optically non transparent to a NIR laser radiation
XTIELLAMBO GRS 67 ANE B R A o7 f 2
»  Sterile products as O, sensitive / Lyo under modified atmosphere or vacuum
B0, PN 78 ) SRR o /B R ) B R R R T
®  Target: to confirm sterility and stability in filled and finished packages
T B A TEE 22 I 1) 7 vt B 28 1 I T A o 1k
4 Verification of Container Closure Integrity
6 U256 25 4 2 4] 0 B A
& Monitoring the sterile manufacturing process (filling + stoppering)
W A= 12 GRS+ C

CPME
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d  Oxygen-sensitive products &> i

>

(d The exposure of such products to oxygen may determinett 277 i 2 & T4 S
AJ geFEL:

Drug potency decrease Zj 3 [#1k

Shelf life reduction Tt 48 814656

Chemical degradation {k.2% il 73 % i

Photo-degradation )t [4fi#

Toxicity f= A4 74

Negative side effects H'& 51 [ SR

vV V VY VY VY VY
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d Lyophilized products 7= i

d  Measure the vacuum level in the headspaceil| & 154 () B 25
> A loss of vacuum indicates a leak in the Package B %% & [ K i B 7= i B2 TR

® Traditional inspection methods: time consuming / destructivef& g il 5.
FEMT /R PR
@ Sample Inspection # 5 6l
@ Disposal of destroyed product fiff P4 i Ak F
@ No timely feedback on filling process %3 T. 2. % A SEIN I 1k

“-B
CPME
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d Need for non destructive and reliable automated analysis
R, AT EE H B ShPAT R 0t A TR 42
> Inspecting all Packages in a reference batch #Ht ik 6t Fr A 72 s i A7 46
» Quickly determining the target headspace gas level P #f e T 2= SAKH) H Fr bR
will show if the issue isA] DL & Fi.:
|.  Systematic process unwanted deviation £ %t 1.2 i JE B2 e %

. Random Package closure integrity failure S #1421 77 A2 1) 25 1) s 6 ek 2 3%

“-B
CPME
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1. Lyophilized productiZ T 7= i 2. 0O, Sensitive product & BUR = i :
®  Targeted to be maintained under a ®  Targeted to be maintained under 2%
vacuum gf 50‘ mbar headspace oxygen
WOE H AR T2 4E R 7K T-50mbar H A T2 28 SR 1B 4EFFIRT-2%
O Headspace Moisture analysis measures O Headspace Oxygen analysis measures 5%
200 mbar T2 S8 7 M A R EE 5%

@ The Package has leaked

TS 7K A 73 1 500 [ 77200mbar )
% What has occurredJ5 [X:

What has occurred 5 [A]: ® The Package has been improperly
® The Package has been stoppered at purged (with N2)

incorrect pressure 77 H R TR 78
Bz O e 2E a8 3
P I (TR TI AN IE 5 @ The Package has leaked (some

amount of oxygen is entered)

7 i 2 A Vit P BRI CEREAD
“-B
CPME
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1. Overview and Background

Technology i AR i BH

3. Equipments W&

4, Advantages Over Competitors {. % L%

CPME
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Tunable Diode Laser Absorption Spectroscopyifi it — B BOLWIKOLIE (TDLAS) : -

v

v

Laser Beams are passed through headspace region of the container
PO AR 5 I 25 45 TS [X 33 l
Absorption of energy by the gas molecules at one specific wavelength A
R R AR T ISR E A DGR RE & N—
=  Oxygen levelS: A =760 nm
=  Residual Moisture LevelksR7K<: A = 1854 nm Absorption A= log,, (1,/1,)

If A matches the vibrational frequency of target gas molecule,
energy is absorbed

WER PG S TIRINE 3, AEEBR . --]
— I
Iy

Beam intensity is reduced according to the Lambert — Beer law
O 5 Vil 515 1A LU /R -2 A e ARt
“
CPME
G
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/



be Bonfiglioli ™
& Engineering

O  Wavelength Modulation Spectroscopy (WMS)JE K 1 ill ' i 7 AR

» Improved sensitivity and noise-rejection capabilities over direct absorption

$ T MRCSLA 5 R P AN e 7= Y

» No need for extremely fast detection electronics, as required by Frequency Modulation Spectroscopy

(FMS) i FHATR I 1 61, A 75 B m - B oo
>  Non-Invasive JE/2 A\AG

> Compatible with all glass types i& i T it B 52k A

O  System Worldwide Patent [E fr% F):

> EF]5 W0 001633

“-B
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1. Overview and Backgrounds S f#fid

2. Technologys

4, Advantages Over Competitorsfii #: LL Bt

CPME
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0O  HGA Laser SystemsTi 250t R i
a) Oxygen Level Analysis /S & = 1T
b) Moisture Level Analysis /K< & =5t
Q Our Systems offer a wide range of flexible solutions to suit
WA PR RS IR L T7 ZEde
>  Performances 1£/E
>  Resolution and accuracy# & AN VER &
> Usage 1 F & F1]1%
>

Every environment and requirement #5335 A1 75 5K
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EquipmentiZ & Details/ 4

Lab-Scale SE%6 ‘= 2
100% Off-line B 4% % %
100% In-line ZE£R 1% %

Combined HGA ZH& 1

Combined Technologies

BEARHAEHL

Headspace Generator

TR b o4 it F A 1502
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1. Overview and Background & SR

2. Technology 5 A 4 BH

3. Equipments W14

4. Advantages Over Competitors f£ %% HL %t




ke

Bonfiglioli

*T™M

Engineering

OZ
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A\

Y

Level Analysis: Nitrogen Purging not require
e E o BN

4th generation laser® unit used. Oxygen does not interfere with the
measurement

fil B 4RO B0, BAasFM A ETE SA R &
Accuracy and robustness without the need for purging the Package
surroundings

ARG R HRE AR REVE, B R AR

Single PathVS Double Path System

BB AR LS 42
>  Asthe 4th generation laser’ unit being used. Double path system no

longer used.

T S ABOR I FoT, gt RGN 7 2
Increase accuracy and decrease test time.
Sermkg L, A I A

Mirror

—
NITROGEN

Fry e

GERATED LG
e UN 1977

Laser
\_/l Tx & Rx

-
CPME
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3. Standard Container(s) not required
TG b HERE i
» In LH Headspace Gas Analysis System HGA & 4t:

v" Height & width of laser absorption signal are
measured and compared to preset values (Standard
Container) during each cycle
FEREADHAAE I h I E O UE 5 R EIE S
WAE) (bt it AEEAT ELEsE

v' If the measured parameters are not within
acceptable ranges, an “out of Calibration” failure
occurs
WERMERSEAEREZEEN, 4G “KAER
M PR R

“-B
CPME
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Etalon Effect is made negligible
Etalon RN A] DL ZBE AN Tt

>

>

Etalon effect is a major source of signal distortion
Etalon XM 215 5 R B ) TR

Laser beam through molded glass introduces distortion
BOCAEE B R E 5 RE

Old type: Package is spun during inspection (360° along
its vertical axis)

IHFLAY . FEF360° HEH: F= i vE BR Etalon RV

New Type: Multiple Laser beam.No need rotation.

2R BOCHIN, 77 TG e

G

CPME
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Inspection of non-transparent containers

CIEcalE Sk

» Adifferent set-up is required: Laser beam power must be
higher than HGA inspections of glass packages
T AN FI LA . WOGT AR EE B A as Ao 58 5y

»  Other potential packages: IV Bags, BFS, plastic Vials and
Bottles

AT A AR, BFS, ZHRLR
No warm-up time

> No warm-up time needed for the 4t generation laser unit.
5 VYA G I 152 28 HLIN K Fir 0 75 38 el vt SR i3k AT

Y VYV

Y VYV

Old type [HE! 5
Inspection time = 400ms

Warm-up time =~ 3 min

Old type F &I 5:
Inspection time = 20ms

-
CPME
(’

Warm-up time =0
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REKIEERAR dtx) ARAR
CPME CHINA

Tel. 010-84729972/3

a L3 *TM -
e B o nfl g I I o I I ﬁ www. cpme-gmbh.com

Engineering

together, we lead

North America

1745 S 38th St., Suite 100
Milwaukee, WI 53215-2017 - USA
P. +1 414 671 3332

Deutschland

LiebigstralRe, 5

D-85757 Karlsfeld, Germany
P. +49 8131 5939 1-222

United Kingdom

Unit 25 Carrowreagh Business Park
Carrowreagh Road, Dundonald
Belfast, BT16 1QQ - UK

P. +44 289 048 4848

Latin America
Rua Dr.Cesar, 1368, Sala 1110, Santana

02013-004 Sao Paulo-SP, Brasil.
P.455(11) 9999797465

Italia

Via Rondona, 33

44049 Vigarano Pieve (FE), Italy
P. +39 0532 715631

Room 608, Tower B, Building No.1,
Jiao'ao Center, No.59 Huagong Road,
Chaoyang District, Beijing, 100023

P. +86 10 84729972/3



