
Product Applications and Benefits 

Silicone Adhesives for Transdermal Drug Delivery Systems

Efficacy. 
 Compliance.



Transdermal drug delivery patches are designed to deliver a 
therapeutically effective amount of drug across a patient’s skin to 
efficiently treat targeted diseases. Transdermal patches typically  
involve a pressure sensitive adhesive used as a patch fixation system  
and/or drug matrix. 

Every specific transdermal patch typically requires a number of 
properties that can be drug dependent like:
n Good adhesion profile for the application period
n Adequate drug loading   
n Manageable patch size
n Sufficient skin flux of the drug
n Sufficient control of the delivery rate to avoid overdosing 
n Depletion rate over the designed dosage period

This brochure will help you choose the right adhesive to  
meet your specific needs. 

Silicone adhesives are currently used in a wide range of pharmaceutical 
applications from hormone therapy to central nervous system  
related pathologies. 

Dow Corning® BIO-PSA Silicone Adhesives are chemically very stable, 
non-sensitizing, non-irritating and non-cytotoxic.

U.S. Food and Drug Administration Drug Master Files and Technical Files 
are available for products used in pharmaceutical applications.

We work with our customers to ensure that our silicone adhesives  
meet their regulatory and toxicology requirements. Dow Corning is  
ISO 9001 Certified and compliant with regulatory guidelines appropriate 
to your needs.

We also work with our customers to customize our solutions to their 
specific needs. 

The Right Adhesive for the
Right Application

Visit our website 
for additional 

information



Dow Corning  BIO-PSA  
Silicone Adhesives 
Silicone adhesive technology for 
transdermal and topical drug delivery
Transdermal and topical drug delivery systems need suitable 
adhesives to secure the patch to the skin and insure proper drug 
loading, stability and release. Dow Corning has specifically designed 
a line of pressure sensitive adhesives, the Dow Corning® BIO-PSAs, 
to prepare transdermal and topical drug delivery systems.

Dow Corning BIO-PSAs are compatible with a wide range of drugs,  
skin permeation enhancers and other suitable excipients, in liquid or 
powder forms. 

Dow Corning BIO-PSAs can be formulated to provide various rates 
of drug permeability through the skin allowing a controlled drug 
release to a patient over time.

Dow Corning BIO-PSAs offer excellent skin adhesion for extended 
periods of time, moisture resistance, and are non-skin-irritating  
and non-skin-sensitizing. 

Dow Corning offers a variety of BIO-PSA silicone adhesives  
according to their:
n Compatibility with amine functional molecules
n Polarity level (silanol content)
n Tack level 
n Processing technology, solvent-based or hot melt system

Chemistry overview
Dow Corning® Standard BIO-PSAs are obtained 
following a condensation reaction between 
a silanol endblocked polydimethylsiloxane 
(PDMS) and a silicate resin. To produce  
Dow Corning® Amine-Compatible BIO-PSAs, 
the adhesive is further reacted with trimethylsilyl 
in order to reduce the silanol content of the 
adhesive polymer. Both standard and amine-
compatible Dow Corning BIO-PSAs are then 
diluted in the appropriate solvent, mainly 
ethyl acetate or n-heptane, to obtain solvent-
based materials. To produce a solvent-free 
version of the standard BIO-PSA, having melt 
characteristics applicable for hot melt coating, 
a PDMS plasticizer is added to the adhesive 
obtained from the reaction between silanol 
endblocked PDMS and silicate resin.



Customized Pressure Sensitive  n Compatibility with amine functional drug — various 
silicone options are available for ease of formulation  

Adhesives (PSAs) with drugs
n Controlled drug diffusion rate 

Dow Corning BIO-PSA Silicone Adhesives are designed for 
n Easy removal from skinflexibility through custom formulation to meet your needs. 

Dow Corning’s current product line of BIO-PSAs allows you n Non-irritating and non-sensitizing over extended wear
to adjust various critical parameters which are considered 
during the development of a patch drug delivery system 
including: adhesive performance, drug compatibility and Processing options
diffusion, and coating condition (solvent based or hot melt). Dow Corning BIO-PSAs can be coated as a diluted form 
The safety, efficacy and stability of Dow Corning BIO-PSAs or as a hot melt material. The solvent-based adhesives are 
have been demonstrated by more than 30 years of use in mainly available in heptane or ethyl acetate; the solvent 
the healthcare industry. selection is chosen based on the drug solubility and coating 

criteria. The hot melt adhesive is solvent-free and can be 

Benefits of Dow Corning BIO-PSA  softened with heat, then cooled to a nearly flow-less state. 

Silicone Adhesives in drug delivery Both adhesive forms are generally coated onto a suitable 
release liner (e.g., fluoro coated liner) and then transferred 

n Strong adhesion with long wear characteristics to the final substrate (e.g., backing) by laminating. 

n Customized adhesion for adapting the application,  
skin type, level of activity and environment Why controlled drug delivery?

Drug 

concentration

Administration

time

Therapeutic

window

Dose 1 Dose 2 Dose 3 Dose 4

Toxic level

Effective level

Non-effective level

Controlled drug delivery Multi dose treatment



Dow Corning  
BIO-PSA Silicon

Summary table of Dow Corning BIO-PSAs
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7-4401* 65/35 High 60 Heptane
7-4402* 65/35 High 60 Ethyl Acetate
7-4501 60/40 High 60 Heptane
7-4502 60/40 High 60 Ethyl Acetate
7-4601 55/45 High 60 Heptane
7-4602 55/45 High 60 Ethyl Acetate
SRS7-4501 60/40 Medium 70 Heptane
SRS7-4502 60/40 Medium 60 Ethyl Acetate
SRS7-4601 55/45 Medium 70 Heptane
SRS7-4602 55/45 Medium 60 Ethyl Acetate
Hot Melt 7-4560 60/40 High 100 None
Amine-Compatible BIO-PSA
7-4101* 65/35 Low 60 Heptane
7-4102* 65/35 Low 60 Ethyl Acetate
7-4201 60/40 Low 70 Heptane
7-4202 60/40 Low 60 Ethyl Acetate
7-4301 55/45 Low 70 Heptane
7-4302 55/45 Low 60 Ethyl Acetate

Adhesives Over

Typical properties of Dow Corning BIO-PSAs

Solvent-based BIO-PSAs
Complex viscosity at 0.01 rad/s Peel adhesion (g/cm) Shear (kg/6.3cm2)

Parts and 30 °C (P)
Tack levelresin Standard and Amine- Standard and Amine- Standard and Amine- 

SRS compatible SRS compatible SRS compatible
55 High 500 700 15 14 5.106 5.106

60 Medium 700 900 16 17 5.107 1.108

65* Low - - - - 5.108 1.109

Hot melt BIO-PSAs
Parts Complex viscosity at 0.01  Tack level Peel adhesion (g/cm) Shear (kg/6.3cm2)resin rad/s and 30 °C (P)

60 Very high 300 11 5.105

* These are used in combination to optimize the adhesive performance.



Visco-elastic properties of  
Dow Corning BIO-PSAs 
Dow Corning BIO-PSA Silicone Adhesives are visco-elastic compounds 
based on the “resin-in-polymer” concept. They are typically evaluated 
by the dynamic rheology “oscillation test” method. The rheological 
parameters, viscous modulus (G″), elastic modulus (G′) and complex 
viscosity (Eta*) are scrutinized for performance comparison. 

Principle of adhesion/release: When the viscous modulus is low, 
optimum wetting/optimum bonding occurs. Sufficient elasticity is required 
to break the adhesive interface and remove the device. 

The increase in resin content within the adhesive polymer — from 
54% to 63% — results in increased elastic modulus (G′) and viscous 
modulus (G″) values over the entire frequency range. These physical 
characteristics are foremost to achieve lower tack and higher 
cohesiveness (cold flow resistance). Good adhesive performance 
is obtained when G′ values are low (possibly lower than G″) at low 
frequency rates (e.g., 0.01 rad/s). Nevertheless, the swift increase in G′ 
values (preferably higher than G″) as the frequency is increased exhibits 
the optimum creep resistance behavior. 

Historical data show that the higher the complex viscosity (Eta*) at low 
frequencies (e.g., 0.01 rad/s), the more difficult it is for an adhesive to 
creep. Therefore, when the resin content of a Dow Corning BIO-PSA is 
increased, the adhesive becomes less likely to creep (cold flow).

[Class, J.B. and Chu, S.G., J. Appl. Polym. Sci., 30 (1985) 815-824 and Chu, S.G., Handbook of Pressure Sensitive 
Adhesive Technology, Edt. Satas D., Warwick, RI, (1989) 158-203].

Impact of the resin loading on  
the complex viscosity 

Impact of the resin content on  
the adhesive rheology
Comparison of the loss and storage moduli

104 

105 

106 

107 

108 

109 

G
' a

nd
 G

" 
(d

yn
/c

m
2 )

 

 

10-2 10-1 100 101 102 

Frequency (rad/s) 

G' at 54% resin 
G'' at 54% resin 

G' at 57% resin 
G'' at 57% resin 

G' at 60% resin 
G'' at 60% resin 

G' at 63% resin 
G'' at 63% resin 

Frequency (rad/s) 

Et
a*

 (P
)  

10-2 10-1 100 101 102 
104 

105 

106 

107 

108 

109 

63 parts resin 60 parts resin 57 parts resin 54 parts resin 



Toxicology Testing and Summaries
Our toxicology group has performed descriptive toxicology studies (acute, 
subchronic, reproductive testing and neurotoxicity screening) as well as more 
specialized investigations, including medical material testing (Class I–VI), 
whole-body autoradiography, pharmacokinetics, metabolism, image analysis, 
biochemical and in vitro/in vivo dermal absorption evaluations. We also offer 
customized resources for your research and consulting needs.

Our toxicology group can also provide Health Summaries, study reports 
and/or Health Opinions based on safety and toxicology information that has 
already been generated.

U.S. FDA Drug Master File and  
Technical File Content 
n GENERAL PRODUCT INFORMATION

• Product nomenclature, description, prior registered uses
n PRODUCT MANUFACTURE

• Manufacturer information
• Process description and in-process control detailed 
• Starting materials specifications

n PRODUCT CHARACTERIZATION
• Impurity profile

n PRODUCT CONTROL
• Specifications and quality control testing in routine  

formulation and composition
• Batch analysis

n PRODUCT REFERENCE STANDARDS
n PRODUCT CONTAINER CLOSURE SYSTEMS
n PRODUCT STABILITY

• Stability protocols
• Stability data

Regulatory Information Sheets
To help support the registration of drug products containing these adhesives, 
summaries of “Product Regulatory Information” can be prepared and 
provided. These summaries follow the International Pharmaceutical Excipient 
Council (IPEC) Excipient Information Package (EIP) template and include 
such sections as: 
n General Product Information
n Manufacturing, Packaging and Release Site
n Physicochemical Information
n Regulatory Information (based on composition and manufacturing process)
n Biocompatibility Information
n Miscellaneous Product Information



Contact Dow Corning
When you need innovation, Dow Corning can help. We are 
dedicated to meeting your needs for specialty materials, 
collaborative problem solving and innovation support. We have 
state-of-the-art application center laboratories in our facilities. 
Learn how we can help you at dowcorning.com/healthcare.

Your Global Connection
Dow Corning has sales offices and manufacturing facilities 
worldwide, as well as full-service, global technical support. 
Contact us today by visiting dowcorning.com/ContactUs.

Images: AV06734, AV24089, AV21242, AV24090, AV06733, AV06729, AV18632, AV24099,  
AV13681, AV21053

LIMITED WARRANTY INFORMATION – PLEASE READ CAREFULLY
The information contained herein is offered in good faith and is believed to be accurate. However, because 
conditions and methods of use of our products are beyond our control, this information should not be used in 
substitution for customer’s tests to ensure that our products are safe, effective and fully satisfactory for the  
intended end use. Suggestions of use shall not be taken as inducements to infringe any patent. 

Dow Corning’s sole warranty is that our products will meet the sales specifications in effect at the time of shipment. 

Your exclusive remedy for breach of such warranty is limited to refund of purchase price or replacement of any 
product shown to be other than as warranted. 

TO THE FULLEST EXTENT PERMITTED BY APPLICABLE LAW, DOW CORNING SPECIFICALLY  
DISCLAIMS ANY OTHER EXPRESS OR IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE 
OR MERCHANTABILITY. 
DOW CORNING DISCLAIMS LIABILITY FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES.
Dow Corning is a registered trademark of Dow Corning Corporation. 
We help you invent the future is a trademark of Dow Corning Corporation.

©2004, 2009, 2015 Dow Corning Corporation. All rights reserved.
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Good Manufacturing Practices†

Dow Corning BIO-PSAs are produced, tested and  
packaged under strict quality control guidelines at the 
Healthcare Industries Materials Site (Hemlock, MI). The 
site is dedicated to the production of silicone materials 
for healthcare applications. It is registered with the 
United States Food and Drug Administration as a drug 
establishment (CFN 1816403). The site quality system 
for pharmaceutical excipients utilizes principles from The 
Joint IPEC-PQG Good Manufacturing Practices Guide for 
Pharmaceutical Excipients.

Examples of GMP principles included are shown below:
n Manufacturing process controls
n Contamination control (clean plant policies)
n Documentation control system/records  

(including batch records and labeling systems)
n Complete product/process traceability
n Complaint management and corrective action processes
n Central review, customer notification of changes
n Appropriate building, facilities, equipment practices
n Quality system audits and third-party inspections

† Dow Corning applies the appropriate level of pharmaceutical Good Manufacturing Practices  
for the intended healthcare application.
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