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Evolving functions of plasters and patches in health care:
The historical progress of classical medical devices
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Abstract. Plasters are devices useful for protecting wounds so as to avoid and prevent their contact with
dirt and microbiological agents in order to accelerate the healing process. Already about 2500 years B.C., in
Mesopotamia, clay tablets were adopted for the management of wounds. The ancient Sumerians combined
fir resin and pine resin together with beer and flour to produce a healing paste that was to be applied on the
human skin. In the last hundred years, plasters have undergone a substantial evolution passing from their
initial physical role of coverage and protection to their current multiple effects and functions. Nowadays the
variety of plasters and patches is qualitatively and quantitatively particularly ample. On qualitative grounds,
they range, just to cite some examples, from classical coverage plasters to transparent ones for visually moni-
toring wounds, from drug-containing plasters to heating patches for back and muscular pain, from sleep aid
patches to nicotine ones. On quantitative grounds, it has been calculated that at present hundreds of patches
are available on the market to face the wide spectrum of medical challenges that are daily posed to health
personnel. The case of a particularly recent device, the diabetic patch, is very interesting because on the one
hand it demonstrates the usefulness and flexibility of advanced technology applied to common diseases and,
on the other, it provides a perspective on the potential future applications of “classical” medical devices in the
different contexts of the monitoring of health conditions, the management of health disorders and the treat-
ment of specific diseases. (www.actabiomedica.it)
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Introduction and protection to their current multiple effects and
functions.
In the context of modern medical devices, ad-
vanced equipment and complex instruments first come
to mind. Yet the history of medicine clearly indicates ~ The remote past

that simple tools dating back to a century ago, namely
adhesive plasters and patches, continue to remain fun-
damental for appropriate health care.

Plasters are, at a basic level, devices useful for pro-
tecting wounds so as to avoid and prevent their contact
with dirt and microbiological agents in order to ac-
celerate the healing process. In the last hundred years,
however, plasters have undergone a substantial evolu-
tion passing from their initial physical role of coverage

In the past, wet-to-dry dressings were largely
used for wounds which required debridement. Already
about 2500 years B.C., in Mesopotamia, clay tablets
were adopted for the management of wounds. The
ancient Sumerians combined fir resin and pine resin
together with beer and flour to produce a healing
paste that was to be applied on the human skin. The
ancient Egyptians pioneered the use of fat, vegetable
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substances and honey to obtain combinations useful
for the protection from infections. Honey was also
used by itself, given that its anti-inflammatory and an-
tiseptic properties were already known in the distant
past. Sixteen hundred years B.C. linen strips, soaked
in oil or grease and covered with plasters, were used to
cover wounds (1,2).

In Chinese Traditional Medicine forerunners of
“medicated” plasters, called Gou Pi Gao, were used in
the form of a sticky herbal paste spread over a backing
of leather which, in turn, was originally made of the
skin of dogs. The resulting resinous plaster was so hard
that heat was needed to soften it before topic applica-
tion for the treatment of joint pain.

The Hippocratic school, particularly active in
ancient Greece in the V and IV centuries B.C., com-
monly used vinegar to cleanse open wounds and pro-
posed wrapping dressings around wounds to prevent
further damage. Furthermore, Hippocratic physi-
cians washed ulcers with wine, then softened them
with olive oil and eventually dressed them with fig
leaves; they also used wool boiled in water or wine as a
bandage (1,3).

In the first century A.D., to protect injuries,
Roman physicians used silver, lead and spice oint-
ments, including mint, thyme and saffron. The philoso-
pher and physician Galen of Pergamum (129-216), by
many considered the father of pharmacy and a genuine
opinion-maker of his time, instituted the compound
combination of herbal drugs in dosages and his cold
cream, prepared as an oil and water emulsion and later
called Ceratum Galeni, was well known in antiquity.

The less remote past

In the XVIII century Henri Frangois Le Dran
(1685-1770), a French surgeon and fellow of the Royal
Society, used vinegar, egg albumen and clay powder to
soak bandages for fracture immobilization, as is care-
fully described in his famous treatise Observations de
chirurgie (1731).

In the second half of the XIX century the British
surgeon Joseph Lister (1827-1912), generally consid-
ered the founder of antiseptic medicine and a pioneer
in health care prevention, began treating his surgical

gauze with carbolic acid. The consequence of this in-
tervention was a notable reduction, from 1866 onward,
of the number of episodes of sepsis and gangrene in
the Royal Infirmary of Glasgow, Scotland (4).

Another important milestone was a compilation
written in Latin and called German Pharmacopoeia
(1872), which described dozens of adhesive products
(emplastra formulae); among these was the emplastrum
adhaesivum, which contained lead oxide, oleic acid and
colophony, and the emplastrum adhaesivum anglicum,
namely, patches with water-soluble adhesives (5).

In 1886 the brothers James, Edward and Robert
Wood Johnson founded the Johnson & Johnson com-
pany, developing antiseptic bandages and producing
sterile dressings and gauze. Two years later they elabo-
rated the first medical emergency kits for injured rail-
road workers, containing sterile gauze, bandages and
dressings (6).

In the twentieth century the United States in-
ventor Earle Dickson (1892-1961) noted that his
wife, Josephine Knight, often hurt herself while cook-
ing; after having observed that the gauze put on her
wounds with tape did not remain on her fingers for
long, in 1920 he began to collocate squares of gauze at
intervals on a roll of tape. Subsequently, in 1921, the
first hand-made adhesive bandages were put on the
market: their original format was 3 inches wide and
18 inches long. Three years later Johnson & Johnson
put this original idea into production and developed
plant and machinery to produce bandages on an in-
dustrial scale (7).

In Italy the chemist and pharmacist Achille Ber-
telli (1855-1925) established, in 1884 in Milan, the
A. Bertelli & Company, in order to realize chemi-
cal, cosmetic and pharmaceutical products, including
the well-known plaster bearing his name. This was a
large patch useful, in its inventor’s intentions, for the
treatment of back pain, chest pain and kidney pain.
In 1914 the Italian pharmacist Umberto Dotta started
to experiment adhesive formulas for wound dressings;
among his first creations were corn plasters and zinc
oxide adhesive bandages.

During World War II, in the forties, mil-
lions of adhesive bandages were shipped from the
United States of America to the front lines in Europe,
inserted in the soldiers’ first aid kits (8).
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The more recent decades

In the fifties new technologies were developed
and the diffusion of plastics led to the elaboration of
impermeable plasters.

In the sixties hypoallergenic plasters were pro-
jected specifically for individuals with sensitive skin (9).

From the seventies onward other types of plas-
ters were introduced in health care, among them
elastic therapeutic tape. This kinesiology tape is an
elastic cotton strip with an acrylic adhesive producing
activating and inhibitory effects targeted principally
to reduce disability and to contain the pain deriving
from athletic injuries and other physical disorders (10).
Transdermal nitroglycerin patches, adopted to treat
the cardiac condition called angina pectoris, were de-
veloped in the USA in the seventies and marketed in
the eighties. Their added value resided in the fact that
they could release the cardiovascular drug over an ex-
tended period of time, and this invention paved the
way for the subsequent commercialization of patches
containing a variety of different medications (11).
From the seventies to the eighties, both scopolamine
patches and nasal strips were invented. Scopolamine
transdermal patches were approved by the USA FDA
in 1979 for the prevention of motion sickness. Nose
patches are adhesive strips put on the nose to widen
the nostrils and increase the airflow towards the upper
respiratory airways.

In the eighties nicotine patches were developed.
These devices furnished a controlled release of nico-
tine through the skin, constituting a form of nicotine
replacement therapy aimed at reducing withdrawal
symptoms in (former) smokers (1,7).

In the nineties many kinds of medicated plasters
appeared. Following the pioneer nitroglycerin patches,
they are devices containing drugs incorporated in
adhesive materials applied to the human skin. Local
anesthetics, such as lidocaine, non steroidal anti-
inflammatory drugs and other therapeutic principles
are released by medicated plasters directly in the af-
fected area and absorbed by the skin. The knowledge
that the transdermal delivery of the hormone mela-
tonin during day-time hours may increase plasma me-
latonin and favour sleep, has led to the production of
sleep aid patches, another kind of recent device.

Between the end of the XX century and the begin-
ning of the third millennium adhesive heating plasters
were introduced, providing a comfortable and discreet
means for applying heat to specific painful districts of
the human body.

At the beginning of the XXI century the first con-
traceptive patches were approved. They are transder-
mal patches that, applied to the human skin, release
synthetic progestogen and oestrogen hormones to pre-
vent pregnancy.

Conclusions and perspectives

The variety of medical devices called plasters and
patches is today qualitatively and quantitatively par-
ticularly ample. On qualitative grounds, they range, to
summarize some of the uses and functions described
in this contribution, from classical coverage plasters to
transparent ones for visually monitoring wounds, from
drug-containing plasters to contraceptive ones, from
heating patches for back and muscular pain to sleep
aid patches, from nitroglycerin transdermal patches
to nicotine ones. On quantitative grounds, it has been
calculated that at present hundreds of plasters and
patches are available on the market to face the wide
spectrum of medical challenges daily posed to health
personnel.

Recent research achievements include other
original models of patches. Among them, multilayer
electrospun patches for the slow release of natural
oily extracts, used as dressings to boost wound heal-
ing (12). These advanced medical devices derive from
electrospinning, an innovative manufacturing strategy
adopted to elaborate patches from continuous na-
noscale fibres endowed with modular chemical and
biological properties.

A further achievement are wearable microneedle
patches, that provide an easy-to-manage and mini-
mally invasive approach to effective disease diagnosis
and, more in general, to real-time health monitoring.
In effect, these tools permit continuous and precise
sampling of biological parameters such as electrolytes
and lactate while, even more recently, microneedle ar-
rays have been integrated with porous structures tar-
geted to perform sweat-based analyses (13).
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Recent evidence shows that the use of classical
devices such as allergy patches can be empowered by
artificial intelligence, whose integration into patch
testing for allergic contact dermatitis may potentially
decrease inter-observer variability and consequently
standardize diagnoses (14).

Last but not least, the case of diabetic patches ap-
pears to be of particular interest, given that they are
monitoring devices constituted by sensors placed on
the human body in order to automatically and contin-
uously measure blood glucose levels in a non-invasive
way, thus allowing increased comfort and independ-
ence for diabetic people (15).

Diabetic patches are therefore, on the one hand,
the demonstration of the usefulness and flexibility of
advanced technology applied to common diseases and,
on the other, a perspective on the potential future ap-
plications of the medical devices called plasters and
patches in the different contexts of the monitoring of
health conditions, the management of health disorders
and the treatment of specific diseases.

Conflict of Interest: The author AAC declares that he has no com-
mercial associations (e.g. consultancies, stock ownership, equity in-
terest, patent/licensing arrangement etc.) that might pose a conflict
of interest in connection with the submitted article.

Authors Contribution: AAC is the first and only author and he is
entirely responsible for the paper.

Declaration on the Use of AI: None.

Acknowledgments: The Author would like to thank Professor
Luisa Camaiora, B.A., M.Phil,, for her correction of the English.

References

1. Conti AA. Historical evolution of the concept of health in
Western medicine. Acta Biomed 2018; 89: 352-4. doi: 10.23750
/abm.v89i3.6739

2. Shah JB. The history of wound care. ] Am Col Certif Wound
Spec. 2011 Sep;3(3):65-6. doi: 10.1016/j.jcws.2012.04.002

3. Baranoski S, Ayello EA. Wound dressings: an evolving art
and science. Adv Skin Wound Care. 2012 Feb;25(2):87-92;
quiz 92-4. doi: 10.1097/01.ASW.0000411409.05554.¢8

4. Daunton C, Kothari S, Smith L, Steele D. A history of ma-
terials and practices for wound management. Wound Pract
Res 2012; 20: 174-86.

5. Forrest R. Early history of wound treatment. ] R Soc Med
1982; 75: 198-205. doi: 10.1177/014107688207500310

6. Dhivya S, Padma VV, Santhini E. Wound dressings - a re-
view. Biomedicine (Taipei). 2015 Dec;5(4):22. doi: 10.7603
/s40681-015-0022-9

7. Conti AA. The nineteenth century methodological roots of
the Western pharmaceutical industry: a historical perspec-
tive. Acta Biomed 2024; 95(5): €2024150. doi:10.23750
/abm.v95i5.16247

8. Conti AA. Nobel Prizes in Medicine as an overview on XX
and XXI centuries biomedicine and health sciences: his-
torical and epistemological considerations. Acta Biomed
2020;91(4): €2020091. doi: 10.23750/abm.v91i4.9585

9. Robson MC, Steed DL, Franz MG. Wound healing: bio-
logic features and approaches to maximize healing trajecto-
ries. Curr Probl Surg. 2001 Feb;38(2):72-140. doi: 10.1067
/msg.2001.111167

10. Szycher M, Lee SJ. Modern wound dressings: a system-
atic approach to wound healing. ] Biomater Appl. 1992
Oct;7(2):142-213. Doi: 10.1177/088532829200700204

11. Pastore MN, Kalia YN, Horstmann M, Roberts MS. Trans-
dermal patches: history, development and pharmacology.
BrJPharmacol.2015 May;172(9):2179-209.doi:10.1111/bph
.13059

12. Fiaschini N, Carnevali F, Van der Esch SA, et al. Innovative
Multilayer Electrospun Patches for the Slow Release of Nat-
ural Oily Extracts as Dressings to Boost Wound Healing.
Pharmaceutics 2024; 16: 159. doi: 10.3390/pharmaceutics
16020159

13. Rabiee N. Revolutionizing biosensing with wearable mi-
croneedle patches: innovations and applications. ] Mater
Chem B 2025; 13: 5264-89.

14. Tang HS, Ebriani ], Yan MJ, Wongvibulsin S, Farshchian M.
Artificial Intelligence in Patch Testing: Comprehensive
Review of Current Applications and Future Prospects in
Dermatology. JMIR Dermatol 2025 Jun 2:8:¢67154.

15. Okur ME, Miliotou AN, Nitsola V, Karantas ID, Okur NU,
Siafaka PI. Current Situation on Diabetes Management:
New Weapons Fighting the Disease in 2025. Curr Drug
Targets. 2025 Sep 29. doi: 10.2174/011389450139917525
0916110738

Correspondence:

Received: 4 June 2025

Accepted: 4 July 2025

Andrea A. Conti, MD, PhD, MPH,

Dipartimento di Medicina Sperimentale e Clinica,
Universita degli Studi di Firenze, Largo Brambilla 3,
1-50134, Firenze, Italia.

E-mail: andrea.conti@unifi.it



