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HIGH VOLTAGE LEAK DETECTION FOR PHARMACEUTICAL PACKAGING
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HIGH VOLTAGE LEAK DETECTION

"THE ELECTRONIC EYES TO DETECT PINHOLES"
- inventor

Nikka Densok is a leading inspection machine
manufacturer which ensures pharmaceutical container
closure integrity. By leveraging more than 50 years

of experience as the pioneer of high voltage leak
detection technology, we continue to offer the best
customized solutions and services to our valuable
customers.
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High voltage (V) is applied from inspection electrodes to a specific area of a sealed
container made of non-conductive material. If the inspection area of the container is
defective, current flows through pinhole, crack, or improperly sealed area in the solution
(R) of the container. As a result of the loss of Z1 resistance in this figure, a change occurs
in the amount of current.

Detecting this change in the amount of current makes it possible to recognize the
presence of a defect. The current is converted to a readable VDC in the electronic
Circuit to be displayed on the operation panel.
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Current Calculation by Equivalent Circuit

V=i(Z1+R+Zz]

Zi=Ri+ ,1 Z2=Ry+ _1
jwCq jwCy

Circuitis :

C; or C; = Container capacitor R; or Rz = Air resistance

Comparison of Current ;- maginary unit = Angular frequency
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Our high voltage pinhole inspection machine has technology that can
reliably detect even as small as 0.1um holes. These tiny holes cannot be
found by human eyes or visual inspection. Our pinhole machines assure
container closure integrity by targeting 0.1um holes which are even
smaller than those ® 0.2um of the filling filter mesh.

An example of hole detected by using our high voltage system
= Pinhole 0.5um photomicrograph

0.5pm = = 0.5um(surface dim.)
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0.2um particles pass through
the clean room filter.

Our machines can detect
0.1um hole, which is smaller
than the particles.




Various inspection methods are used to inspect pinholes, cracks and seal defects
in food and pharmaceutical packaging products.

High voltage leak detection is the most reliable and productive among these
methods.

It has the following features;

B 0.1um micro-hole detection capability.

B Non-destructive inspection.

B Prevents secondary contamination to products.
|

High-speed reliable processing makes it suitable for 100% inline inspection
applications.

1uS/cm of WFI, Dextrose and other low conductivity products can also be
inspected.

B High voltage leak detection system achieves optimal performance in
response to the increasing demand for CCIT (Container Closure Integrity
Testing) of pharmaceutical products.

B 21CFRPart11 Compliance

EU GMP Annex 1 Compliance
B USP1207 Recommended

B HMI (Human Machine Interface)
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Visually recognizable icons Storage and display with excellent visibility of
production data

Inspection result data and signal trend Compatible with 21CFR Part11 and GAMP



Based on more than 50 years of experience and collective expertise
as the pioneer of high voltage leak detection systems, Nikka Densok
is not only able to propose optimal inspection solutions but also
validation of such systems.

x100

x300

Nikka Densok cooperates with domestic and overseas laser
processing service companies to support customer validation.
Samples of 0.1Tum holes can also be created using special tools.

The test kit is a daily challenge support tool that allows the user to
check the machine readiness before production.

They are created based on the shape of the customer's container.
Resistance whose value is changed for good and defective products
is arranged according to the electrode configuration of the machine.
By passing them through the machine, it is possible to confirm
that sensors from infeed to discharge, circuit and component for
judgement, sorting and signal display function properly.

Test Kit for Ampoule Test Kit for BFS Strip

Upon receiving samples with an inquiry,
we can provide testing and full report
with results.




For Glass Ampoule / Vial % é

B Inspection machines for cylindrical containers such as glass ampoules and vials.

B Infeed is applicable for both inline and offline by tray feeding, upstream and
turntable connection.

HDB-1I-ASR

Stand type HMI is available.
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HDB-204V for Vial
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HV Electrode CH4

HV Electrode CH1

HV Electrode CH2

HV Electrode CH4

HV Electrode CH3
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Optional choice for discharge method to meet line specifications.

Discharge toward conveyor of
downstream machine by "J" guide.

N\

Discharge to tray table.

N\ )
Compatible discharge for

downstream conveyor
by ")" guide and tray table.

——{ 0|
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Model HDB-II-AST/HDB-II-ASR HDB-20X
Inspection Station 4 Channels 4+ Channels

Processing Capacity

Up to 600 pcs/min (diameter @ 10-11.75mm )

Up to 400 pcs/min (diameter ® 15 -26mm )

Up to 400 pcs/min (diameter @ 11.76 -18.75mm )

Up to 200 pcs/min (diameter & 27 -32mm )

Up to 300 pcs/min (diameter @ 18.76 -22.5mm)

Up to 150 pcs/min (diameter @ 33 -39.85mm )

Power Consumption

5.0kVA

5.0kVA

Air

0. 5MPa, 200NL/min

0. 5MPa, 200NL/min

Power Supply

200 - 480VAC, 50/60Hz

200 - 480VAC, 50/60Hz
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HDV-AT Series
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For Vial / Small Bottle @

B Optimal for inspection of glass vials and small bottles.

B Smooth transport by ACE-trac™ (Continuous Carrier System).

000¥%

HDV-AT6

2700

0
1 ) =1

1300

HDV-AT3

1400

2800

Unit: mm
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HV Electrode

HV Electrode  HV Electrode HV Electrode HV Electrode
CH1 CH2 CH3 CH4

HV Electrode

Uninspected
Product Discharge
Tray

ACE-trac™
(Continuous Carrier System)
for Stress-Free Transportation

Reject Product
Discharge
Tray

Good Product

Inspection Station

6 Channels

Up to 400 pcs/min (2mL)

Processing Capacity

Up to 300 pcs/min (5-10mL)

Up to 200 pcs/min (20 -50mL)

Power Consumption

7.0kVA

Air

0.5MPa, 60NL/min

Power Supply

200 - 480VAC, 50/60 Hz
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For BFS Strip

B Optimal for inspection of eye drops and other BFS strips.

B Configured and designed according to the size and characteristics of each product.

Inspection Section

HDI-14-ER

B Liquid Distribution Device

Before inspection, the container is
vibrated to equally distribute the

o . . . .
= liguid to help ensure inspection
e accuracy.
B - ]
<
3200 Unit: mm
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HV Electrode CH1 HV Electrode CH2 HV Electrode CH3
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HV Electrode CH4
/

Inspection Station

4+ Channels

Processing Capacity

Up to 150 strips/min (50 - 160mm width)

Power Consumption

5.0kVA

Power Supply

200 - 480VAC, 50/60Hz
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SLD Series

B High-speed pre-filled syringe inspection.
B Needle shield and stopper inspection capability.

SLD-4-ER
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Inspection Area

LA

HV Electrode HV Electrode HV Electrode HV Electrode HV Electrode

CH1 CH2 CH3

CH4 CH5

HV Electrode

B Needle Shield Inspection

‘ B Syringe Barrel Inspection

Inspection Station

4+ Channels

Processing Capacity

Up to 600 pcs/min (diameter @ 8.2 - 11Tmm)

Power Consumption

3.5kVA

Air

0.5MPa, 60NL/min

Power Supply

200 - 480VAC, 50/60Hz

15
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For Large Plastic Bottle

B High voltage leak detection for large plastic bottles from 100 to 1000mL.
M Inspection of cap seal welding and bottom areas including any hanger tabs.

B Customized infeed and discharge design to fit to product's posture.

HDC-4-ER

1100

1700

4500 Unit: mm
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CH4 CH3 CH2 CH1
Cap (Lower) Cap (Upper) Bottom (Lower) Bottom (Upper)

<5

Defective
Product

<: oxoxXXXeXX©

Good Product \nzr
HV Electrode CH4 HV Electrode CH3 HV Electrode CH2 HV Electrode CH1

Inspection Station 4+ Channels

Processing Capacity Up to 100 pcs/min (100 - 1000 mL)
Power Consumption | 7.0kVA

Air 0.5MPa, 200NL/min

Power Supply 200 - 480VAC, 50/60Hz




For Bag

M High-speed processing machine.
B Inspects entire body evenly.

B Detection at key points such as sealing and port welding with inspection
electrodes that fit to product shape.

HDK-4-ER

" O : 2
NI 00 NS 2
5800
B
e o
n
] <
o
5800 Unit: mm

18



N\

HV Electrode CH1 HV Electrode CH2 HV Electrode CH3

HV Electrode CH4
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Integration of pinhole inspection machine
with visual inspection station.
It saves space and cost.

Inspection Station 4+ Channels

Processing Capacity Up to 100 pcs/min (100 - 1000 mL)

Power Consumption | 5.0kVA

Power Supply 200 - 480VAC, 50/60Hz
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HDG Series For Bag

B Versatile bag inspection.
B Small footprint.

m Customizable for both inline and offline applications.

HDG-2-ER i

;
0
b

2500 Unit: mm
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HV Electrode CH1 HV Electrode CH2
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Inspection Station 1 -2 Channels
Product Volume 100 -1000mL
Processing Capacity Up to 70 pcs/min, specific speed by request

Power Consumption | 3.0kVA
Power Supply 200 - 480VAC, 50/60Hz
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HDL Series Semi-automatic Type ﬁ El H

For sample inspection and laboratory use.
Compatible with different containers.

Inspection area is customizable.
Optimal for AQL testing.

950

950 Unit: mm

Inspection Station 1 channel

Power Consumption | 0.5kVA
Power Supply 200 - 480VAC, 50/60Hz
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HEUFT spotter BFSA

100% complete inspection and integrity testing of Blow Fill Seal ampoule cards

B |dentification and rejection of BFS ampoule cards with the illustrated quality and
integrity issues — see picture

B State-of-the-art optomechanics and sophisticated transport design for full
coverage during optical inspection.

B Full detection and rejection reliability thanks to adaptive lighting and intelligent
image processing, filtering and subtraction technologies developed in-house and
tailored to specific inspection tasks.

B Automatic programme and format changes with self-adjusting sensors, cameras,
LED units and conveyors.

B Space-saving linear system with no format parts for reduced wear and maintenance.

B Future-proof network connectivity, e.g. for full audit trail documentation and
online remote maintenance.

B Compliance with FDA, GMP, GAMP5 and 21 CFR Part 11 requirements.

Lower sidewall Bottom  Top-down closure

inspection

inspection inspection

Foreign
particles
Scratches
Black spot
Defect

Discolouration

=2
%
-

@} Fill level

Upper sidewall
inspection

s .
shipe defe :I e 5 F §F

©
o—
©

Height: 50mm to 130mm
BFS Strip Size Length: up to 300mm

Single ampoules / strip: 1-16

Foreign particles

Processing Capacity | Single ampoules / hour: up to 70,000

Power Supply 400V & 10%, 50/60Hz
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GASPOROX

LASER SEMSLR FACEALGE SOLLITHIMS

Headspace gas analyzer for non-intrusive measurements in vials.

Non-destructive during production, storage or laboratory quality testing.
GASPOROX sensors allow fast and reliable inspection of parenteral pharmaceuticals in vials.
Test results will be presented instantly.

An infrared light passes through the gas headspace of the container and precisely
measures the concentration of oxygen.

The laser light is completely eye-safe.

The method is non-destructive, deterministic and recommended by USP1207.

Reliable Oxygen Sensing Non-destructive testing

Low headspace measurement Instant inline spot-check

Easy to operate

W Vials are sealed under near vacuum conditions that result in low oxygen concentration.

W Poor seal or pinhole draws air into the container which results in the increase of oxygen

concentration.

B By measuring headspace oxygen concentration, the leaking vials will be identified.

Defective product Good product
High oxygen 02 Near zero oxygen
concentration concentration

'-H_\—-_- '-H_\—-_-

Leak size and oxygen concentration with respect to time

Z:} {:7 -
- e —
LARGE LEAK MEDIUM LEAK SMALL LEAK



Combination of HSGA with Magnetized Metal Detector

NMDV-8B+HSGA-RPU(D)
HSGA Sensor

1100

3300

B Metal detector and HSGA combination machine detects metal particles in a Lyo
product and inspects the integrity of the vial closure.

W Itis capable of detecting SUS304 ¢ 0.2mmX 2mm metal particles and speed up to 300
vials/min.

B Vial sizes up to 30mL can be inspected.

Such a combination is a suitable way to ensure product safety.

B After passing through the magnetic field, magnetic material such as stainless steel
in vial will be detected by the special magnetic sensor, while aluminum cap that is
not magnetic material does not affect the inspection.

Processing Capacity Up to 300pcs/min

Vial Size Up to 30mL

Power Consumption | 5kVA

Power Supply 200 - 440VAC, 50/60Hz

Combination of HSGA with HVLD

Example with HDB-204V-ASR HSGA Sensor
/ oy
Qo A=
o
S
g o] o’ & T @
3600 1900 Unit: mm
! 1

B Combination of HDB-204V pinhole inspector and HSGA is a perfect solution as CCIT
for vial products. It can detect leak of vial filled with both liquid and lyophilized
product.

25



B BFS buffer unit is available with HDI series pinhole inspector.

B This system allows you to continue production by running the upstream BFS

machine in case any machine in the downstream packaging line stops.
B This unit can hold up to 8,100 cards.
B Madein Japan by KOYO Automatic Machine Co., Ltd.

4500

2860

INFEED POSITON DISCHARGE POSITION

4585

26
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NIKKA LIMITED

14-2 2-chome Maeno-cho, Itabashi-ku, Tokyo 174-8642 Japan
TEL : +81-3-3960-3151

NIKKA DENSOK U.S.A, INC.

700 Corporate Circle, Suite #H, Golden CO 80401-5636 U.S.A
TEL : +1-303-202-6190

NIKKA DENSOK EUROPE KFT.
Bajcsy-Zsilinszky ut 12., H-1051 Budapest, Hungary
TEL : +36-29 200 190 FAX : +36-29 200 191

NIKKA RESEARCH DEUTSCHLAND GMBH

Friedrich-List-Str.20,WEKO Building, 70771 Leinfelden-Echterdingen Germany
Tel : +49-711-7988-162

NIKKA KOREA LIMITED

R/No.1214ho Mega-center SK-Technopork.190-1
Sangdewon-dong,Jungwon-gu, Seongnam-si,Gyeonggi-do,South Korea
TEL : +82-31-776-2141

NIKKA SHANGHAI LIMITED

4F No. 52, Lane 118 Sui de Road, Shanghai, China
TEL : +86-21-5269-5500 FAX : +86-21-5269-6820

Agents: Mexico, Brazil, China, Taiwan, Korea, India, Singapore, Indonesia, Thailand,
Vietnam, Malaysia, Philippines, Turkey, Saudi Arabia, Egypt, Algeria, Italy, Russia

and Australia
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Product Lineup by Nikka Densok

Metal Detector

Check Weigher

Check Weigher with Metal Detector
Magnet System

X-Ray Inspection System

Pinhole Inspector

Seal leak Inspector

Security System

Optical Measuring Instruments
Rejector

BFS Cosmetic / Particle Inspection Machine
Headspace Gas Analyzer

BFS Buffer System

Nikka Densok Limited Head Office and Factory

710 Shimoakasaka, Kawagoe-shi, Saitama-ken, 350-1155
TEL: +81-49-266-7311 FAX : +81-49-266-5810

www.nikka-densok.co.jp/eng/
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