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Garlock Sealing Technologies is the acknowledged global 

leader in the design, manufacture and supply of high-per-

formance fluid sealing products. It supplies the broadest 

range of purpose designed products to meet the challeng-

ing demands of the pharmaceutical industry.  Garlock’s 

pharmaceutical specific sealing solutions prevent the major 

causes of valve and seal failure that can lead to process 

contamination.

With 18 global operations employing more than 1,700 

people, a distributor network covering 75 countries and 12 

manufacturing facilities, Garlock is uniquely positioned to 

support the Pharmaceutical industry worldwide.

Industry Expertise

Garlock has been supplying the Pharmaceutical
Industry with sector specific products for decades.

In this brochure:

 • Introduction

 • GYLON BIO-PRO® Tri-clamp seals

 • GYLON® for vessel gaskets

 • Diaphragms

 • CEFIL’AIR® Bio-Guardian seals



	 •	 Preventing	contamination	at	seals	and	valves

	 •	 Preventing	production	critical	seal	leaks

	 •		Reducing	lost	production	time	caused	by	cleaning	and		

	 	 maintenance	of	seals	and	valves

Superior products yielding high integrity  
sealing solutions

Garlock’s expertise for anti-contamination  
sealing solutions in the pharmaceutical industry

	 •	 Advanced	materials	which	prevent:

	 	 	 •	the	development	of	micro-organisms

	 	 	 •	accumulation	of	pharmaceutical	ingredients	and

	 	 	 •	detachment	of	gasket	fragments

	 •	 High	integrity	designs	and	materials:

	 	 	 •	preventing	atmospheric	contamination/air	ingress

	 	 	 •	Preventing	leakage	of	high	value	pharmaceutical	ingredients,		

	 	 	 		maintenance	and	cleaning	fluids	

Enabling technology
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CEFIL’AIR® Bio-Guardian

Prevention of micro-organism development at critical 
clean room access points

• Preventing micro-organism development at clean room access areas

• Preventing contaminated air ingress to clean room conditions 

The Bio-Guardian silicone compound
Bio-Guardian benefits from the natural anti-microbial properties of silver.  
Often used for treating wounds and burns, silver is effective against  
Gram-negative and Gram-positive (including MRSA and VRE) bacteria  
micro-organisms.

The CEFIL’AIR Bio-Guardian seal is composed of an active silicone mate-
rial which, through the integration of silver ions (Ag2+) in its structure, has a 
biocidal effect against micro-organisms. This bacteriostatic effect applies to 
bacterial agents (anti-bacterial) and fungi (anti-mycotic).

Studies conducted by the University of Marburg (see table 1) to investigate 
germ level reduction, by using Bio-Guardian seal material, demonstrated 
positive results.  The use of Bio-Guardian seals enables reduction ratios of 3-4 
log10 levels for various bacterial and yeast species.

Bacteria Yeast

Enterococcus faecalis (+VRE) Candida albicans

Staphylococcus aureus 
(MRSA)

Escherichia coli

Prohibits culture development:
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CEFIL’AIR® inflatable seal technology, using 
Bio-Guardian material, provides the perfect  
solution to sealing frequently used clean room  
access points.  The anti-microbial properties of  
Bio-Guardian prevent micro-organisms develop-
ing and the CEFIL’AIR® inflatable seal ensures 
uneven surfaces are sealed - keeping air ingress 
to zero.

Table 1



Species 24	hr	control CFU/ml	60	sec. CFU/ml	4	hr CFU/ml	24	hr Reduction	in	log10	levels

Gram-positive cocci

         Enterococcus faealis 1 x 104 0.7 x 104 2 x 102 1 x 101 3

         Enterococcus faecium (VRE) 1 x 104 1 x 104 0.1 x 102 0 4

         Staphylococcus aureus (MRSA) 1 x 104 1 x 104 0.7 x 104 0 4

Gram-negative enterobacteria

         Escherichia coli 1 x 104 1 x 104 1 x 103 0 4

         Klebsiella pneumonie 1 x 104 1 .3 x104 0.8 x 104 1 x 104 0

         Citrobacter freundii 8 x 104 4 x 104 1 .5 x 104 1 .2 x 104 0

Gram-negative non-fermenters

          Pseudomonas aeruginosa 1 x 104 1 x 103 0.5 x 103 0.5 x 103 1 .5

          Acinetobacter baumannii 5 x 104 1 x 104 0.6 x 104 2.5 x 102 2

 Yeasts

          Candida albicans 5 x 104 1 x 104 2.3 x 103 0 4

Table 1: Bio-Guardian seal, microbial count determination by modified JIS L 1902: 1998, 2002

Source: Prof. Dr. R. Mutters, Universitatsklinikum Glessen und Marburg GmbH, Phillips - Universitat Marbug, Institut für Medizinische 
Mikrobiologie und Krankenhaushygiene; 06/2008

Combination of two technologies to obtain a superior clean room door seal

CEFIL’AIR® Bio-Guardian Seal Standard SealDoor frame

Door

Prevent	development	of	micro-organisms	on	the	
surface	of	the	seals:	Silicone compound contains silver 
ions which push the micro-organisms out, not allowing 
them to stay on the surface of the seal

Prevent	outside	air	passing	through	a	closed	door:	
CEFIL’AIR® inflatable seal technology completely fills 
irregular gaps between door and frame 

Micro-organisms

Leakage 
Path

Micro-organisms

Uneven contact pressure

Internal air 
pressure
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Prevention of micro-organism development at air filters

Frame of air filter

Air filter

Bio-Guardian Seal

Ceiling of clean room



GYLON BIO-PRO® gasket

Elimination of contamination risks at tri-clamp joints.  
Reduce downtime from cleaning and seal replacement.

• Prevent major causes of contamination at tri-clamp joints

• Avoid process ingredient accumulation

• Leakage prevention

• Eliminate seal material contamination

Physical	Properties

Temperature -210 to 260°C

Pressure 55 bar

Compressibility 22 to 45%

Recovery 30%

Compliance	to	industry	standards:
• Conforms to FDA guidelines

• Meets USP class VI

• Delivery in accordance to: 
 DIN 32676, ISO 2852 / ISO 1127.  
 SMS, BS 4825, ASME BPE
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GYLON BIO-PRO® gaskets are preformed to fit 
tri-clamp type joints precisely to ensure a smooth 
‘no trap’ internal surface.  Dimensionally stable 
material over a wide range of process tempera-
tures, GYLON BIO-PRO® gaskets do not creep or 
relax – consistently maintaining a high integrity 
seal.



Technical Features
GYLON BIO-PRO® is composed of a proprietary modified PTFE. Using 
GYLON BIO-PRO®  for tri-clamp applications provides unique properties to 
the seal. GYLON material was developed specifically for aggressive chemical 
and steam duties and has been used extensively in these applications for over 
40 years.

GYLON BIO-PRO® gasket

Prevent	accumulation	of	ingredients	and		
development	of	micro-organisms:	GYLON BIO-PRO 
cannot deform to extrude in or retract from the bore, 
therefore pharmaceutical ingredients cannot  
accumulate and micro-organisms cannot develop

Prevent	leakage	of	ingredients:	GYLON 
BIO-PRO gaskets remain in contact with 
the flanges even when pipes move (e.g. 
vibrations, thermal cycling, cavitation); 
eliminating a major cause of leakage 

Avoid	detachment	of	gasket	fragments:	
GYLON BIO-PRO has an extreme 
resistance to embrittlement and softening 
during life-cycle; this prevents gasket frag-
ments from falling into the pharmaceutical  
process

Standard tri-clamp gasket

Leakage

Uneven 
contact with 
the flanges

Micro-organisms

Embrittlement lines, seal 
fragments  falling

Accumulation of 
pharmaceutical 
ingredients

GYLON BIO-PRO® gaskets are ideal for production lines where contact 
between pharmaceutical ingredients and external air must be avoided
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GYLON® gaskets for vessels

Elimination of contamination risks in vessel lids 
Reduce time cleaning and replacing gaskets

• Preventing micro-organism development and ingredient accumulation at  
 vessel lid seals

• Eliminate seal material contamination

• Prevent major process leaks throughout the batch cycle 

GYLON®:	Modified PTFE with improved 
mechanical properties. An excellent cold 
flow resistance at high temperatures and 
in steam duty

Physical	Properties

Temperature -210 to 260°C

Pressure 55 bar

Compressibility 22 to 45%

Recovery 30%

Compliance	to	industry	standards:
• Conforms to FDA guidelines

• Meets USP class VI
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GYLON® gaskets are ideal for lids or any closure 
requiring frequent removal.  Unique properties 
ensure the gasket doesn’t stick or lose its shape 
removing the risks of ingredient contamination, 
leakage and ensuring a longer gasket life.  High 
dimensional stability prevents gasket extrusion and 
retraction ensuring a smooth lid to vessel interface 
with reduced risk of contamination traps.



Technical Features
GYLON is a material composed of a proprietary modified PTFE. Using GYLON 
for vessel gasket applications provides unique properties to the seal. The  
GYLON material was developed specifically for aggressive chemical and 
steam duties and has been used extensively in these applications for over 40 
years.

GYLON® gasket

Avoid	detachment	of	gasket	fragments:	GYLON 
Style 3504 seal has an extreme resistance to embrit-
tlement and softening during life-cycle: this prevents 
detachment of pieces falling into the pharmaceutical 
ingredients

Prevent	accumulation	of	ingredients	and	
development	of	micro-organisms:	GYLON 
Style 3504 seal does not stick, extrude or 
retract, which prevents the accumulation of 
pharmaceutical ingredients and develop-
ment of micro-organisms. Internal diameter 
is smooth.

Prevent	the	leakage	of	
ingredients:	GYLON 
Style 3504 seal does  
not lose shape under  
compression, thereby 
preventing leakage

Virgin PTFE derived (solid or envelope) gasket
Uneven contact with 
the flanges due to 
loss of shape

Accumulation of 
pharmaceutical 
ingredients

Micro-organisms

Embrittlement lines, seal 
fragments falling

Leakage
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GYLON® diaphragm seals 
for valves

Elimination of valve contamination risks and  
reduced maintenance costs

• Prevent process contamination with non-clean, unhygenic  
 valve components

• Preventing seal material contamination

• Preventing valve leaks, including pharmaceutical ingredients and   
 maintenance fluids (nitrogen, sterilization vapor, cleaning products, etc.) 

GYLON® Style 3522

Physical	Properties

Max. Temperature 260°C

Compressibility 25%

Recovery 50% min.

Compliance	with
• USP class VI

GYLON®:	Modified PTFE with improved 
mechanical properties. An excellent cold 
flow resistance at high temperatures and 
in steam duty. Excellent resistance to abra-
sion and corrosion.

8	|			Anti-Contamination	Solutions	for	the	Pharmaceutical	Industry



Technical Features
GYLON® diaphragms use a proprietary modified PTFE which has been used 
in critical applications for more than 40 years. Style 3522 was specially devel-
oped for diaphragm applications.

GYLON® diaphragm

Prevent	contact	of	pharmaceutical	ingredients	with	
uncleaned	parts	of	valves;	prevents	detachment	of	
pieces	of	diaphragm:	GYLON Style 3522 has excellent 
flex-life. This eliminates embrittlement, prevents hole 
formation, and eliminates seal fragments from falling 
in the pharmaceutical ingredients

Prevent	leaks:	Sealing properties remain 
constant over time, even under high-tem-
perature and intense flex-life. The sealing 
lines do not lose shape and the elastomer 
back-up does not soften as it applies a 
constant pressure on the sealing lines

High-temperature  
resistant silicon  
elastomer back-up

Standard diaphragm

Usual elastomer 
backing subject to 
softening

Uneven contact 
pressure

Embrittlement lines, 
pieces of the seal falling

Smoothed 
sealing lines
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PRODUCT RANGE

Hydraulic Components

Oil Seals

Compression Packings

Gasketing Products

Metallic Gasketing

Inflatable Seals

Mechanical Seals

Valves

Garlock GmbH

Falkenweg1
41468 Neuss
Germany
T +49-2131/349-0
F +49-2131/349-222
E-mail: garlockgmbh@garlock.com

Garlock France S.A.S.

90, Rue de la Roche du Geai
42029 Saint-Etienne, France
T +33-4/77435100
F +33-4/77435151
E-mail: garlockfrance@garlock.com

Garlock (GB) Limited

Unit H5, Premier Way,
Lowfields Business Park
Elland • West Yorkshire HX5 9HF
United Kingdom
T +44-1422/313600
F +44-1422/313601
E-mail: sales-uk@garlock.com

Garlock India

58/3/116 J-1, S Block
Tata Motors Road 
M.I.D.C., Bhosari
Pune, 411 026
T +91.20.3061.6600

Global Headquarters

Garlock Sealing Technologies
1666 Division Street
Palmyra, NY 14522 USA
T +1-315-597-4811
F +1-315-597-3039
www.garlock.com
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