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1 Introduction

Silver has a long history as a therapeutic agent, valued for its broad-spectrum antimicrobial prop-
erties. Even before antibiotics, silver was a cornerstone in infection control. From silver nitrate
eye drops preventing newborn infections to silver sutures and wound dressings in early surgery.! >
In the modern era, silver continues to find niche applications in medical devices and topical thera-
pies, leveraging its ability to kill bacteria and even modulate inflammation.* This report provides
a comprehensive overview of silver’s role in healthcare from the 19th century onward, covering
global developments, historical and current uses, mechanism of action, evidence of efficacy, and the
challenges and regulatory perspectives that have shaped its adoption.

2 Historical Uses of Silver in Medicine (19th Century On-
ward)

19th Century Early Antiseptic Uses: By the mid-1800s, silver entered formal medical practice
as an antiseptic. Surgeons like J. Marion Sims in the United States adopted silver wire sutures
in the 1840s for gynecological surgeries, observing fewer infections compared to silk or catgut
sutures.'®5 In Europe, 1881 marked a milestone when Carl Credé introduced silver nitrate eye
drops for newborns, virtually eliminating gonococcal ophthalmia neonatorum (newborn blindness
caused by gonorrhea).* Throughout the late 19th century, silver nitrate solutions were also applied
to disinfect wounds and ulcerations, earning silver a reputation as a “chemical antiseptic” in an era
before modern antibiotics.®

Early 20th Century Pre-Antibiotic Therapies: In the early 1900s, colloidal silver and various
silver salt formulations became widespread remedies. Physicians globally used silver-containing
drops and salves to treat eye infections, chronic wounds, and even internal infections.”® In North
America and Europe, silver protein compounds like Protargol and Argyrol were popular for treating
gonorrhea and other mucous membrane infections; Argyrol (a silver protein patented by Albert
Barnes in 1902) was used to combat gonococcal infections and prevent blindness in newborns.* 69
The 1916 Merck Index listed at least 18 different silver-based medicines, reflecting its importance in
pharmacopeias of the time. Silver was even tried for noninfectious conditions, from gastrointestinal
ailments to epilepsy, underscoring its “cure-al” aura in the pre-antibiotic era. During World War
I, battlefield medics applied silver leaf and silver salts to infected wounds as antiseptics, noting
improved healing of otherwise lethal infections. By the 1930s, virtually every major region (North
America, Europe, and parts of Asia) had incorporated some form of silver-based treatment in
medical practice.

Mid-20th Century The Antibiotic Transition: The 1940s saw the dawn of penicillin and mod-
ern antibiotics, which quickly supplanted silver as first-line antimicrobials. Silver usage in medicine
markedly declined worldwide after World War II. However, a few silver compounds persisted. No-
tably, silver nitrate drops remained routine in maternity clinics globally to prevent neonatal eye
infections (until later replaced by antibiotics), and some surgeons continued using silver sutures or
creams for wound antisepsis. In the 1960s, silver re-emerged with the development of silver sulfa-
diazine (SSD) cream in 1968. Invented by researchers Fox and Modak, SSD combined silver with a
sulfa drug to prevent burns from becoming infected. It soon became the standard of care for burn
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wounds internationally. Thus, even as antibiotics dominated systemic therapy, silver found a niche
in topical and preventative applications across continents.

Global Contributions Across the world, different cultures put silver to medical use. In South
Asia, traditional Ayurvedic medicine has long used silver ash (bhasma) in small doses for its pur-
ported therapeutic effects on immunity and inflammation. While not part of conventional Western
medicine, such practices persisted into the modern era. In Russia, silver ionization was adopted
mid-20th century to sterilize water for space missions and rural clinics, capitalizing on silver’s an-
timicrobial action in potable water. Japan and China contributed significantly to research in the
late 20th century, pioneering early work on silver-infused polymers and silver coatings for medical
devices. By the 1970s-1980s, hospitals in Europe and North America were experimenting with
silver-coated catheters and dressings (detailed below), and these innovations soon spread to Asia
and other regions. Table 1 summarizes some key historical vs. modern applications of silver in
medicine.

Table 1: Historical vs. Modern Medical Applications of Silver

Historical Application
(19th - 20th Century

Modern Application
Late 20th - 21st Century

Antiseptic eye prophylaxis: 1-2% silver nitrate
drops for newborns (Credé’s method)*:?

Ophthalmic infection control: antibiotic eye drops
have replaced AgNO3; some countries still use
povidone-iodine, but Credé’s solution is of histor-
ical interest.

Wound care: Topical silver nitrate solutions and
silver foil to treat burns and chronic wounds. WWI
medics used silver leaf on battle wounds.?

Wound care:  Silver sulfadiazine cream for
burns (introduced 1960s); modern silver dressings
(e.g. silverimpregnated alginate or foam) for in-
fected wounds.'® Nanocrystalline silver coatings
(e.g. Acticoat) promote healing in contaminated
wounds.!3:5

Sutures and instruments: Silver wire sutures in
surgery to reduce infections; silver probes and
catheters used experimentally for their antiseptic
effect.?

Medical devices: Silver-coated catheters (urinary
Foley catheters) and endotracheal tubes to reduce
healthcare-associated infections.'*  Silver-coated
surgical tools and implant coatings (orthopedic
pins, heart valves) under development to prevent
biofilms.

Internal treatments: Orally administered colloidal
silver and silver salts for infections like syphilis,
gonorrhea, tropical diseases. Some success in pre-
antibiotic era, but also cases of argyria (skin turn-
ing blue-grey) from overuse.*

Pharmaceuticals: Silver is seldom used internally
today. Silver-based drugs are limited to topical
use (e.g. silver sulfadiazine) and specialty uses. A
modern example is silver diamine fluoride in den-
tistry,” a topical agent to arrest tooth cavities and
reduce sensitivity (FDA-cleared in 2014).

Water and food safety: Storing water in silver ves-
sels (folk practice in Asia/ Middle East) to pre-
vent spoilage; silver coins placed in milk jugs to
retard bacterial growth (anecdotal practice in fron-
tier North America).

Infection control and consumer products: Silver is
integrated into water filtration systems and cer-
tain hospital surfaces (e.g. silver-coated door han-
dles, bedding) to reduce microbial load. Consumer
goods (refrigerators, washing machines, wound
dressings) advertise “nano-silver” for its antimicro-
bial properties, though these blur the line between
medical and general use.
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3 Mechanisms of Antimicrobial and Anti-Inflammatory Ac-
tion

Silver’s primary purpose in healthcare is as an antimicrobial agent. It exhibits an oligodynamic
effect, meaning minute concentrations of silver ions are lethal to a broad spectrum of microorganisms
(bacteria, fungi, algae, even some viruses). Unlike targeted antibiotics, silver ions attack microbes
through multiple biochemical pathways, making it harder for resistance to develop.* !

At the molecular level, silver ions (Ag") bind to bacterial cell components, causing structural
and functional havoc. Silver can denature key enzymes by reacting with their sulfhydryl (-SH)
groups, effectively “poisoning” the microbial metabolism. It also generates reactive oxygen species
(ROS) through Fenton-like reactions, compounding the damage to membranes and DNA. Silver
nanoparticles (AgNPs), which gradually release Ag", have an especially high surface area and can
attach to cell walls, leading to physical disruption of the membrane integrity and leakage of cellular
contents. Once inside a microbe, silver binds to DNA and ribosomes, preventing cell replication and
protein synthesis. These multiple modes of action make silver broadly effective: it has been shown
to kill antibioticresistant bacteria such as MRSA and Pseudomonas, which is why silver dressings
are used in drug-resistant wound infections.

Figure 1: Silver Ion’s Action on Bacteria Cell

Silver can perforate the peptidoglycan cell wall.
Silver inhibits the cell respiration cycle.

Metabolic pathways are also inhibited when in contact with silver.

L

Replication cycle of the cell is disrupted by silver particles via interaction with DNA.
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In addition to direct antimicrobial effects, silver exhibits notable anti-inflammatory properties
in certain forms. Research has found that nanocrystalline silver can modulate the body’s immune
response in wounds. Silver nanoparticles down-regulate proinflammatory cytokines like TNF-a and
IL-6 while also suppressing matrix metalloproteinases that contribute to chronic inflammation. In
animal models of contact dermatitis, topical silver reduced excessive inflammation and even in-
duced apoptosis in hyperactive inflammatory cells, thereby accelerating resolution of inflammation.
This dual action (killing microbes and calming inflammatory processes) explains why silver-based
treatments can aid healing in infected, inflamed wounds. For example, patients with burn injuries
treated with silver dressings often show reduced inflammatory exudate alongside infection control.
Overall, the scientific basis of silver’s therapeutic benefit lies in its broad biocidal mechanisms
and its ancillary ability to promote a favorable healing environment by mitigating infection-driven
inflammation.

4 Modern Medical Uses of Silver

4.1 Silver in Wound Care and Antiseptics

One of the most significant modern uses of silver is in wound management. Silver sulfadiazine
(SSD) cream, introduced in the late 1960s, became a ubiquitous treatment for severe burns. It
combines silver’s bactericidal power with a sulfa antibiotic, providing broad antimicrobial coverage
on burn surfaces. For decades, SSD was standard care for preventing burn wound infections, and it
remains on the World Health Organization’s List of Essential Medicines as a critical burn treatment.
However, recent evidence has prompted a re-evaluation: clinical studies in the 2010s found that
burns treated with SSD healed more slowly than those treated with newer dressings. Meta-analyses
and a 2018 Cochrane review showed that alternative dressings (including some with silver) can lead
to better healing and infection outcomes than silver sulfadiazine. Consequently, many burn centers
now reserve SSD for initial infection control and switch to advanced wound dressings afterward.

Modern silver dressings are a major advancement in wound care. These include bandages
and gels impregnated with various silver compounds or nanoparticles (e.g. silver-infused alginate
fibers, foam dressings with nanocrystalline silver). The rationale is to provide continuous release of
microbicidal silver ions at the wound site. The U.S. FDA has cleared numerous silver-containing
dressings as medical devices for managing infected or high-risk wounds. In practice, silver dressings
are used for chronic ulcers (like diabetic foot ulcers or venous leg ulcers) and extensive burns
to reduce bacterial burden. Notably, a 2018 Cochrane review found that silver dressings may
modestly increase healing rates in venous leg ulcers compared to non-silver dressings. Other trials
have reported mixed results, with some showing reduced wound bioburden and others finding no
significant difference in healing time. Consequently, clinical guidelines (such as those in the UK
and Canada) recommend using silver dressings selectively; Primarily for wounds that show signs
of infection or are at high risk, and only for short durations to kick-start healing. Overuse on
clean, uninfected wounds is discouraged since silver can impede the activity of keratinocytes and
fibroblasts, potentially delaying healing if misapplied.

Beyond dressings and creams, silver nitrate remains in use as a caustic antiseptic. Sticks of silver
nitrate are used by dermatologists and surgeons to chemically cauterize wounds, ablate hypergran-
ulation tissue, or treat small infections (e.g. applying to an infected umbilical stump or a mouth
ulcer). Though an old remedy, it is still effective for these niche indications, as the silver nitrate
releases Ag" ions that destroy bacteria and necrotic tissue on contact. In some developing regions,
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dilute silver nitrate solution is also applied to chronic wounds as a low-cost antiseptic, echoing its
historical use.

4.2 Silver-Coated Medical Devices

Implantable medical devices and hospital instruments have embraced silver coatings to combat
devicerelated infections. A prime example is the silver-alloy urinary catheter, developed in the
1990s to reduce catheter-associated urinary tract infections (CAUTIs). These catheters are coated
on their inner or outer surfaces with a thin layer of silver (often a silver alloy with gold or platinum
to enhance ion release). Studies have found that short-term use of silver-alloy Foley catheters
can lower bacterial colonization and asymptomatic bacteriuria compared to standard catheters. A
comprehensive review by the CDC noted a decreased risk of bacteriuria (especially in catheters
under one week of use) with silver-coated catheters, without evidence of increased silver-related
resistance. However, the impact on symptomatic UTIs is modest where only one large study
showed a significant drop in infection rates. Due to cost considerations, many hospitals use these
catheters selectively (e.g. for high-risk patients or perioperative use), rather than as standard for
all patients.

Another application is silver-coated endotracheal tubes in ventilated patients. Ventilator-associated
pneumonia (VAP) can originate from bacterial biofilms inside breathing tubes. Tubes with a silver-
sulfate coating have demonstrated lower VAP incidence in clinical trials. The silver disrupts biofilm
formation and continuously disinfects the tube’s lumen. For instance, a multi-center study reported
that silver-coated endotracheal tubes significantly delayed the onset of pneumonia in ICU patients.
Such tubes have been approved by the FDA and adopted in some intensive care units as an infection
control measure.

Beyond tubes and catheters, surgical implants with silver are being explored. Orthopedic im-
plants (bone pins, joint prostheses) can be plasma-coated with a thin silver layer to prevent post-
surgical infection — a serious complication in joint replacements. In Europe, certain trauma centers
have used silver-coated external fixator pins in open fractures with some success in reducing in-
fection rates. Cardiac implantables like ventricular assist devices and heart valves have also been
tested with silver or silver-ion polymer coatings to stave off device-related infections. These appli-
cations are still emerging, and long-term data are limited, but early results are promising in terms
of keeping implants sterile during the critical postoperative period.

Hospital surfaces and instruments form another category: silver-embedded materials are used in
everything from wound sutures to hospital linens. For example, some central venous catheters have
silverimpregnated cuffs at the insertion site to reduce skin flora migration. Likewise, wound closure
devices and surgical staples with silver are marketed to reduce surgical site infections. Even non-
invasive devices like wound vacuum sponges now come with silver to suppress microbial growth in
the suction canister system . While these innovations vary in clinical effectiveness, they underscore a
trend of using silver’s antimicrobial “shield” on any surfaces prone to bacterial colonization. Table 1
on page 5 (modern applications) highlighted several of these device innovations, and many have
secured regulatory clearances as adjuncts for infection control.

4.3 Pharmaceuticals and Special Therapies

Systemic use of silver in medicine today is exceedingly rare due to toxicity concerns. Modern phar-
maceuticals containing silver are mostly topical agents. Silver sulfadiazine cream (discussed above)

Version Date: March 10, 2025



History of Silver Ions in Healthcare (Nilson) Page 9 of 16

is one of the few FDA-approved silver drugs, indicated for burns. Another example is Silver nitrate
0.5% drops, formerly ubiquitous for newborn prophylaxis; while largely replaced by antibiotics,
some regions still legally mandate it for newborns if erythromycin ointment is unavailable. Silver
diamine fluoride (SDF) has gained traction in dentistry over the past decade: a 38% silver fluo-
ride solution applied to dental caries to arrest decay and prevent progression. SDF is not ingested
but topically applied to teeth, where it hardens the dentin and kills caries-causing bacteria. The
FDA cleared SDF in 2014 as a device for treating tooth sensitivity, and it has since been widely
adopted off-label to treat cavities, especially in pediatric and geriatric dentistry. Its dual action
(remineralizing teeth and eradicating bacteria) highlights silver’s versatility beyond skin wounds.

In infectious disease, silver is seeing a minor revival as an adjunct. Some experimental research
combines silver nanoparticles with traditional antibiotics to overcome resistant bacteria — silver can
disrupt bacterial defenses and enhance antibiotic entry. A few clinical trials have tested colloidal
silver inhalation in combination with antibiotics for multidrug-resistant lung infections, though
results are not yet conclusive . Importantly, colloidal silver for internal use is not an approved
pharmaceutical (see regulatory section), but interest in novel silver-based therapies persists, given
the urgent need for new antimicrobials in the era of antibiotic resistance.

5 Efficacy and Scientific Evidence

Silver’s efficacy in healthcare applications is supported by a mix of historical anecdote, labora-
tory research, and modern clinical trials, with sometimes conflicting results. Laboratory studies
uniformly confirm silver’s potent microbicidal activity. Virtually all tested bacteria and fungi are
susceptible to ionic silver in vitro, including resistant strains. For instance, Staphylococcus aureus
and E. coli exposed to low concentrations of silver ions exhibit rapid cell death due to enzyme
inactivation and membrane damage . Silver nanoparticles have also shown the ability to inactivate
viruses like HIV and influenza in lab studies, by binding to viral proteins and blocking replication.
This broad in-vitro efficacy provides the scientific rationale for using silver on wounds and devices
that cannot be kept sterile by other means.

Clinical evidence, however, must demonstrate improved patient outcomes, and here the picture is
nuanced. In wound care, numerous trials have compared silver dressings or SSD cream to alternative
treatments. A recurring finding is that silver is effective in reducing bioburden and initial infection.
For infected chronic wounds, applying silver dressings often leads to a reduction in malodor and pus
within days, indicating bacterial load reduction (supported by culture studies). This can translate
to faster wound healing in the short term. However, prolonged use of silver dressings on a clean
wound does not expedite closure and may even slow the healing if it harms regenerating tissue.
A clear example is burns: patients treated with SSD showed slower re-epithelialization than those
treated with modern synthetic dressings or topical antimicrobials like chlorhexidine. Consequently,
evidence-based practice has shifted to using silver only during the infection-critical period, then
switching to non-silver dressings for final healing.

For silver-coated devices, evidence tends to show reduced microbial colonization. A meta-
analysis of urinary catheters found that silver-alloy catheters led to significantly fewer cases of
bacteriuria over days of use. However, in terms of clinical infections (symptomatic UTI), the
benefit was smaller and sometimes not statistically significant. Cost-benefit analyses have thus
questioned routine use in all patients; the consensus is that silver catheters are beneficial for short-
term catheterization in high-risk settings, but not necessary for long-term use in all patients. Silver-
coated endotracheal tubes have shown a clearer benefit, with one randomized trial reporting 36%
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reduction in VAP incidence. This has led some intensivists to adopt them, though their higher cost
is a consideration.

It’s worth noting that human clinical data on silver’s anti-inflammatory benefit is still emerging.
Some studies on nanocrystalline silver dressings report decreased levels of inflammatory cytokines
in wound fluid, correlating with improved healing in chronic ulcers. These findings align with
laboratory evidence and provide a mechanistic explanation for the anecdotal observation that silver-
treated wounds can be less red and swollen. Still, more research is needed to fully quantify this
effect.

Overall, the scientific evidence supports silver as an effective adjunct for infection control in
specific scenarios. It is not a panacea or a replacement for systemic antibiotics (which are far
more proven for treating established internal infections). Instead, silver’s value lies in surface-
level antimicrobial protection, preventing bacteria from taking hold on wounds, devices, and tissue
surfaces. When used appropriately, this can reduce infection rates and improve outcomes, but when
overused or used inappropriately, it offers little advantage and can even cause harm. Thus, modern
medical practice integrates silver in a targeted manner, guided by evidence from studies like those
cited above.

6 Safety, Limitations, and Challenges to Wider Adoption

Despite its antimicrobial virtues, silver has not become a ubiquitous cure-all in medicine. Several
factors have limited its wider adoption and ensure it is used judiciously:

Toxicity and Tissue Effects: Silver is generally safe in approved topical applications (low sys-
temic absorption), but it can be toxic if accumulated in the body. The most visible effect
is argyria, an irreversible blue-grey discoloration of skin and mucosa caused by silver deposi-
tion. Argyria has been documented since the 19th century in patients who ingested silver or
received high-dose silver treatments. While largely cosmetic, argyria signals excessive expo-
sure. Regulators like the U.S. EPA and FDA have set strict reference dose limits for chronic
silver intake (for example, FDA once recommended <750 mg total intake over short periods
to avoid argyria ). Besides skin discoloration, chronic silver exposure can cause organ depo-
sition (in liver, kidney, spleen) and has potential neurologic or renal effects if levels get high.
In modern clinical use, significant systemic absorption is rare. For instance, <1% of silver
from dressings is absorbed into the bloodstream. Nonetheless, local cytotoxicity is a concern:
silver can impair wound healing by killing not only bacteria but also human cells (fibroblasts,
keratinocytes) if concentrations are too high. This is why many protocols limit the duration
of silver dressing use and avoid silver in fresh, non-infected wounds. The balance between
antimicrobial effect and host cell safety is a key consideration limiting indiscriminate silver
use.

Lack of Broad-Spectrum Adoption & Resistance Issues: Paradoxically, one reason silver
isn’t more widespread is the success of antibiotics. When penicillin and subsequent antibi-
otics proved highly effective with targeted action and oral dosing, silver’s systemic use faded.
Silver’s role became confined to niches where antibiotics are less effective (surface prevention,
device protection). Additionally, while silver resistance is uncommon compared to antibiotic
resistance, it is not impossible. Bacteria exposed to silver can develop adaptive mechanisms
(e.g. efflux pumps or binding proteins). Genes for silver resistance (the sil operon) have been
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identified on plasmids in some hospital isolates of E. coli and Klebsiella. So far, clinically sig-
nificant silver-resistant infections are very rare. However, the co-occurrence of sil genes with
antibiotic resistance genes on the same plasmid is a worry — heavy use of silver might co-select
for multi-resistant bacteria . Scientific consensus holds that while the multi-target action of
silver makes full resistance difficult to achieve , prudent use is wise to prevent fostering any
silver-tolerant strains. This cautious approach has tempered enthusiasm for deploying silver
everywhere in healthcare.

Cost and Cost-Benefit Considerations: Silver-containing products are usually more expen-
sive than standard alternatives. For example, silver dressings can cost several times more
than plain gauze. In the UK, the National Health Service’s wound care budget in 2006 illus-
trated this disparity: silver dressings accounted for only 14% of dressings used but consumed
about 25% of total dressing costs («POUNDS»25 million), due to their higher unit price.
Hospital administrators and insurers require evidence that the added cost translates to better
outcomes. In cases like catheters or central lines, a silver-coated device might cost $10-20
more but could save a costly infection — a trade-off that makes sense for short-term use in
high-risk patients. But routine use in all patients might not be cost-effective if the absolute
infection risk is low. Cost-benefit analyses and insurance coverage thus play a role: some
healthcare systems restrict silver product usage to specific indications or require specialist
approval. The cost factor, especially in resource-limited settings, limits global adoption —
developing countries may opt for cheaper antiseptics (iodine, alcohol, chlorhexidine) unless a
clear benefit of silver is demonstrated.

Regulatory and Ethical Scrutiny: Regulatory agencies demand rigorous proof of safety and
efficacy for medical products, and silver is no exception. While devices like dressings and
catheters have been cleared based on performance data, ingestible or systemic silver products
have faced regulatory crackdowns. The U.S. Food and Drug Administration (FDA) has ruled
that over-thecounter colloidal silver cannot be marketed as a drug or dietary supplement
for disease treatment . In 1999, the FDA issued a final rule banning colloidal silver drug
products, declaring them not recognized as safe or effective for any condition. The FDA
and FTC have since actively issued warnings and taken action against companies making
health claims about colloidal silver. This stance has kept unproven silver remedies largely
out of pharmacies. In Europe, regulatory oversight is similarly strict: silver-containing wound
dressings and devices are regulated as medical devices, requiring CE marking and evidence
that they do not shed unsafe levels of silver into the body. The European Medicines Agency
(EMA) evaluates any silver in drug products for safety — for instance, silver sulfadiazine is
approved as a prescription topical drug in the EU, but colloidal silver has no approval for
medicinal use. Additionally, the EU’s Biocidal Products Regulation governs silver used as an
antimicrobial in consumer or environmental products. Some silver compounds (like certain
silver zeolites or nanoparticles) have undergone review by the European Chemicals Agency for
safety; in fact, an EU committee recently recommended against approving certain nanosilver
biocides due to insufficient data on safety. These regulatory hurdles ensure that silver products
on the market have a favorable risk-benefit profile — but they also mean bringing new silver
therapies to market requires substantial investment in research and testing.

Environmental and Long-Term Considerations: Another modern concern is the environ-
mental impact of widespread silver use. Silver that washes off from dressings or is excreted
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can accumulate in wastewater and potentially affect microbial ecosystems. There is evidence
that silver nanoparticles can be toxic to beneficial bacteria in soil and water, raising ques-
tions about the ecological cost of large-scale medical use. Agencies like the EPA regulate
silver discharge levels, and hospitals must handle silver-bearing waste (like used dressings) as
hazardous waste in some jurisdictions. While this hasn’t stopped medical use, it adds to the
rationale for conservative, targeted application rather than indiscriminate use.

Perspectives from Regulatory Bodies

Global health authorities recognize both the value and risks of silver in healthcare, resulting in a
cautious but supportive regulatory environment for legitimate uses:

U.S. FDA: The FDA’s stance is twofold; It approves silver-based medical devices and drugs that

have demonstrated safety /effectiveness, but actively prohibits false marketing of silver as a
panacea. On one hand, the FDA has cleared numerous silver-containing devices (dressings,
catheters, etc.) via the 510(k) pathway, acknowledging their role in infection control. It
also approved silver sulfadiazine cream as a New Drug Application (NDA) for burns, and this
remains an FDA-regulated prescription product. On the other hand, the FDA has definitively
ruled that colloidal silver oral products are misbranded if marketed with health claims. An
FDA consumer advisory states that colloidal silver has no proven medical benefit and can cause
serious side effects (like argyria) . Since 1999, colloidal silver cannot be sold as an over-the-
counter treatment for any condition in the U.S. The FDA periodically issues warning letters to
supplement companies illegally promoting silver for diseases (from cancer to viral infections),
reflecting a commitment to prevent the 21stcentury resurgence of “silver cure-all” quackery. In
summary, the FDA supports silver’s use in specific, evidence-backed applications (primarily
external use in devices or topicals), while imposing strict oversight to ensure consumers are
not exposed to unsafe or unproven silver remedies.

European Union (EMA and ECHA): In the EU, medicinal silver products (like silver sulfa-

diazine cream) are regulated by EMA and national medicine agencies similarly to other drugs,
requiring evidence of quality, safety, and efficacy. Silver sulfadiazine is approved in many Eu-
ropean countries for burn care, often as a hospital-use medicine. The European Medicines
Agency (EMA) has not approved any oral colloidal silver for medical use, aligning with FDA’s
view. Additionally, because many silver uses straddle the line between medicine and materials,
the EU’s biocidal regulation plays a role. The European Chemicals Agency (ECHA) evaluates
silver-based substances under the Biocidal Products Regulation for uses like disinfectants and
treated articles. Recently, expert committees under ECHA have scrutinized nanosilver due
to uncertainties about long-term safety; in some cases approvals for silver as a disinfectant in
certain contexts have been limited or delayed pending more data. European regulators also
focus on environmental risk: any medical device that releases silver must demonstrate that
patient excretion or disposal won’t introduce harmful levels of silver into the environment.
Overall, Europe’s regulatory perspective encourages innovation in silver medical technology
(Europe, for instance, has been at the forefront of approving silver-coated orthopedic implants
on a compassionate use basis) but under a framework that carefully weighs risk-benefit and
ensures labeling includes appropriate precautions (e.g. duration of use, contraindications on
broken eardrums for silver ear drops, etc.).
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World Health Organization (WHO): The WHO includes certain silver-based interventions in
its global guidance, reflecting an acknowledgment of their importance in care. Notably, WHO’s
Model List of Essential Medicines lists Silver Sulfadiazine 1% cream as an essential topical
agent for burn management. This endorsement indicates that WHO considers SSD both
effective and necessary for basic healthcare systems, especially in resource-limited settings
where burns are common and alternative advanced dressings may be unavailable. Conversely,
WHO and other international public health bodies have warned against unproven uses of
silver. During public health crises (for example, the COVID-19 pandemic), WHO collaborated
with regulatory agencies to debunk claims that ingesting silver could prevent or cure viral
infections — emphasizing there is no evidence for such uses and highlighting the risk of toxicity.
In water and sanitation, WHO’s water quality guidelines acknowledge silver’s antimicrobial
properties but recommend limits for silver in drinking water (a guideline value of 0.1 mg/L,
as silver is not essential and high levels could be toxic). Overall, WHO supports silver in
evidence-based roles (topical antibiotic, disinfectant) but also plays a role in disseminating
knowledge about its safe use and the lack of benefit in internal use.

Other Regions: In Canada and Australia, health regulators mirror U.S./EU approaches. Health
Canada permits silver in medical devices and wound care products but classifies colloidal silver
as an unsafe natural health product if marketed with therapeutic claims, having banned
such sales in the early 2000s. Australia’s TGA allows prescription silver medicines (SSD
is available) and has approved certain nano-silver wound dressings, while prohibiting oral
colloidal silver supplements. These consistent positions across high-income countries create a
global consensus:

e Topical or device-based silver = acceptable with evidence

e Systemic silver = discouraged /unauthorized due to risk

In some parts of Asia, traditional use of silver supplements persists culturally, but official
medical guidelines (for instance, the Indian Council of Medical Research or China’s National
Medical Products Administration) do not endorse silver ingestion therapy.

In summary, regulatory bodies worldwide have carved out a legitimate space for silver in health-
care (primarily in external, controlled applications) and continue to oversee its use to ensure patient
safety. The careful oversight by FDA, EMA, WHO and others is a major reason silver has remained
a beneficial servant in medicine and not a dangerous master, preventing a repeat of past abuses
while still harnessing its “silver bullet” potential against microbes.

8 Conclusion

Silver occupies a unique niche in modern healthcare as both a historical curio and a contemporary
tool. From its 19th-century heyday as the premier antiseptic to its displacement by antibiotics, and
finally its resurgence in specialized uses, silver’s journey is a testament to scientific progress and
prudence. Today, silver in healthcare is about balance, leveraging its potent antimicrobial and anti-
inflammatory properties in wound dressings, coatings, and creams, while respecting the limitations
of toxicity, cost, and incomplete efficacy. Advances in materials science (like nanotechnology) are
refining how silver is delivered, making it more effective and safer than the crude formulations of
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the past. Key studies and clinical experience support silver as an adjunct to prevent infection in
burns, chronic wounds, catheters, and implants, especially as antibiotic-resistant infections pose
growing challenges. Yet, the cautious approach mandated by regulators and clinicians alike means
silver is used strategically, not ubiquitously.

Looking ahead, research continues into novel silver-based therapies. These include anti-cancer
formulations to coatings for new biomedical devices, but such innovations will need to surmount
thorough regulatory scrutiny and demonstrate clear benefits. The story of silver in medicine illus-
trates how an ancient remedy can retain relevance in the 21st century: not by uncritical adoption,
but by rigorous scientific validation and targeted application. In the end, silver remains a valuable
component of the medical arsenal, a “old-fashioned” remedy polished anew for modern needs. As
long as its use is guided by evidence and oversight, silver will continue to shine (in a controlled
way) in healthcare around the world, contributing to infection control and patient healing where it
is needed most.
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