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The antimicrobial spectrum of Xeroform
1$

David J. Barillo a,*, Anthony R. Barillo b, Sarah Korn c, Kan Lam c,
Paul S. Attar c

aDisaster Response/Critical Care Consultants, LLC, P.O. Box 683, Mt Pleasant, SC 29465, United States
bUniversity of Georgia College of Veterinary Medicine, Athens, GA, United States
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a b s t r a c t

Introduction/background: Xeroform
1

is a petrolatum-based fine mesh gauze containing 3%

bismuth tribromophenate. Bismuth, similar to other metals, has antimicrobial properties.

Xeroform
1

has been used for decades in burn and plastic surgery as a donor site dressing and

as a covering for wounds or partial thickness burns. Despite this, the antimicrobial spectrum

of Xeroform
1

remains largely unknown. We examined the in-vitro efficacy of Xeroform
1

against common burn pathogens using zone-of-inhibition methodology in a commercial

research facility.

Methods/design: Pure strains of 15 common burn pathogens including Methicillin-resistant

Staphylococcus aureus (MRSA), Methicillin-sensitive Staphylococcus aureus (MSSA), Staphylococ-

cus epidermidis, Pseudomonas aeruginosa, Enterobacter cloacae, Escherichia coli, Candida albicans,

Vancomycin resistant Enterococcus, Acinetobacter baumennii, Klebsiella pneumonia, Extended

spectrum beta-lactamase producing Klebsiella, Beta hemolytic Streptococcus pyogenes, Proteus

mirabilis, Serratia marcescens, and Salmonella enterica ssp. Enterica were inoculated at a strength

of 106–1010 CFU/ml onto appropriate agar plates. A sterile 1 in2 Xeroform
1

square was placed

in the center of each plate, and the Zone of Inhibition (ZOI) was measured following 18–24h of

incubation at 37�C.

A second bismuth pharmaceutical (bismuth subsalicylate, Pepto-Bismol
1

) was then tested

using the same methodology against the same strains of MRSA, MSSA, E. coli, K. pneumonia and

S. marcescens. Finally, 3% w/v bismuth tribromophenate in glycerol suspension was tested

against 13 burn pathogens for antimicrobial activity independent of the Xeroform
1

dressing

by measure of Zone of Inhibition.

Results/findings: For Xeroform
1

, none of the fifteen pathogens had a measurable zone of

inhibition on any plate. Bismuth subsalicylate showed a zone of inhibition for MSSA in 3

plates (mean of 47.2mm), in one of three plates for MRSA (13.8mm), and in one of three plates

for S. marcesens (89.6mm). There was no zone of inhibition seen for K. pneumonia or E. coli.

Bismuth tribromophenate, when not bound to Xeroform
1

showed activity against 12 of 13

pathogens.

Conclusions/implications: While bismuth subsalicylate, and bismuth tribromophenate

unbound to Xeroform
1

demonstrate antimicrobial activity, it appears that Xeroform
1

dressings do not. The utility of Xeroform
1

in burn medicine may relate more to use as an

impervious dressing than to antimicrobial effect. Donor sites are clean surgical wounds and
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clean partial thickness burns may have minimal colonization present. In such circum-

stances, an inactive and impervious dressing may be all that is necessary to promote wound

healing.

© 2016 Elsevier Ltd and ISBI. All rights reserved.

1. Introduction

Xeroform
1

Gauze Wound Dressing (Covidien, Minneapolis,
MN) is non-adherent wound dressing consisting of absorbent
gauze covered with a petrolatum blend that includes 3%
bismuth tribromophenate. Xeroform

1

dressings have been
used for decades in burn care, wound care, and reconstructive
surgery.

In burn practice, Xeroform
1

is commonly used to treat
partial thickness burns [1–4] or as a covering over split
thickness autografts [5–9]. Xeroform

1

has also been used over
Integra

1

bilaminate skin substitute [10], over allograft [9], over
cultured keratinocytes after initial takedown [11], for manage-
ment of flap donor sites [12] and as a treatment for toxic
epidermal necrolysis [13] or pyoderma gangrenosum [14].

Xeroform
1

is a dressing of choice for split thickness donor
sites ‘based on its low cost, ease of use, consistent rate of
healing and low infection rate’ [15,16]. Masella et al. in
comparing 6 donor site dressings in a swine model found
that DuoDerm

1

and Xeroform
1

were the most effective, and
that Xeroform

1

was the “least expensive, easy to use and
demonstrated rapid reepithelialization” [17]. As a standard of
care, Xeroform

1

is commonly used as the control dressing in
donor site studies [15,18–22] and has also been studied in
combination with topical anesthetics [23,24].

Bismuth is a metallic element of atomic weight 83. Several
elemental metals including mercury, silver, copper and zinc
have antimicrobial properties, and certain bismuth

compounds also show antimicrobial efficacy. Bismuth-3,4-
dimercaptotoluene inhibits slime production by Staphylococcus
epidermis [25]. Bismuth thiols suppress bacterial exopolysac-
charide production by Klebsiella and Pseudomonas species
preventing biofilm production [25]. Bismuth thiols are also
bacteriostatic or bacteriocidal against several Staphylococcus
species and have up to 1000-fold-greater antimicrobial activity
than other bismuth salts [25]. Bismuth subsalicylate (Pepto-
Bismol

1

) is used for the prevention and treatment of travelers’
diarrhea and for the treatment of Helicobacter pylori infections
[26].

The clinical utility of Xeroform
1

, along with the Gram-
positive and Gram-negative efficacy of other bismuth com-
pounds suggest that the bismuth tribromophenate present in
Xeroform

1

might have broad antimicrobial properties. Data
supporting this assumption is lacking, and for this reason, the
following study was performed.

2. Methods

The antimicrobial properties of Xeroform
1

were tested in a
commercial research facility, using zone-of-inhibition meth-
odology as a screening test. All tests were run in triplicate. Pure
cultures of fifteen common burn pathogens were plated onto
appropriate agar media at targeted concentrations of approxi-
mately 107 colony-forming units (CFU)/ml. The pathogens,
final concentration and culture media utilized are presented in
Table 1. A one-square inch sterile Xeroform

1

square was

Table 1 – Burn pathogens evaluated against Xeroform
1

.

Pathogen ATCC strain Concentration Media

Staphylococcus aureus (MRSA) 33592 6.00�109 CFU Muller Hinton agar
Staphylococcus aureus (MSSA) BAA-1721 2.58�108 CFU Muller Hinton agar
Staphylococcus epidermidis 35894 1.50�109 CFU Muller Hinton agar
Pseudomonas aeruginosa 27317 1.25�1010 CFU Muller Hinton agar
Enterobacter cloacae 35549 1.20�1010 CFU Muller Hinton agar
Escherichia coli 25922 9.25�109 CFU Muller Hinton agar
Candida albicans 10231 6.00�107 CFU Yeast Dextrose agar
Vancomycin-resistant Enterococcus 700802 1.00�106 CFU Muller Hinton agar
Acinetobacter baumennii 14601 9.25�109 CFU Muller Hinton agar
Klebsiella pneumonia Porcine

isolate
6.25�108 CFU Muller Hinton agar

ESBL Klebsiella 700603 6.75�109 CFU Muller Hinton agar
Beta-hemolytic Streptococcus
pyogenes

15185 5.72�106 CFU Tryptic Soy agar+5% sheep blood

Proteus mirabilis 21718 9.25�109 CFU Muller Hinton agar
Serratia marcescens 14223 8.50�109 CFU Muller Hinton agar
Salmonella enterica subsp. Enterica 39926 3.00�106 CFU Muller Hinton agar

Note: ATCC=American Type Culture Collection (Manassas, VA).
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placed in the center of the agar plates. The plates were then
incubated at 37�C for 18–24h. Following incubation, the zone of
no-growth was measured around the test material to the
nearest 0.5mm and area of inhibition calculated by the
formula (diameter/2)^2�p.

A second experiment was then performed to confirm
methodology by evaluating a different bismuth compound.
Pure cultures of Methicillin-resistant Staphylococcus aureus,
Methicillin-sensitive Staphylococcus aureus, Escherichia coli,
Klebsiella pneumonia and Serratia marcesens were plated onto
appropriate media in triplicate. An 8mm diameter well was
created in the center of the agar and filled with 200ml of
bismuth subsalicylate (Pepto-Bismol

1

). The zone of inhibition
was then measured following 18–24h of incubation at 37�C.

Finally, attempt was made to test the antimicrobial
properties of the base chemical unrelated to the Xeroform

1

dressing. Pure bismuth tribromophenate powder (CAS #5157-
83-7) was obtained from a chemical supply house (City
Chemical, LLC, West Haven CT) and tested as a 3% w/v
suspension against several pathogens on agar plates. This
proved more difficult than anticipated, because of the
solubilities of bismuth compounds. Bismuth tribromophenate
is insoluble in water but soluble in methyl and ethyl alcohols,
ether, benzene, carbon tetrachloride, acetic acid, glycerol oils
and strong alkalis. With exception of glycerol, all of the listed
solvents would be expected to inhibit bacterial growth. For this
reason, glycerol was chosen as the base solvent. Bismuth
tribromophenate in glycerol, as well as glycerol alone was
tested for zone of inhibition against 13 burn pathogens.

3. Results

Results are presented in Tables 2 and 3, and Figs. 1 and 2. For all
fifteen burn pathogens tested, Xeroform

1

failed to produce a
measurable zone of inhibition in any plate (Fig. 1).

Bismuth subsalicylate produced a zone of inhibition against
Methicillin-sensitive S. aureus in all three plates (mean of
47.2mm); against Methicillin-resistant S. aureus, in one of three
plates (13.8mm); and against S. marcesens in one of three plates
(89.6mm). There was no zone of inhibition produced in plates
seeded with K. pneumonia or E. coli (Fig. 2 and Table 2).

Bismuth tribromophenate 3% w/v in glycerol, when tested
independent of the Xeroform

1

dressing showed some antimi-
crobial activity, particularly against Candida albicans, Methicil-
lin-resistant S. aureus and Methicillin-sensitive S. aureus
(Table 3). With some pathogens, glycerol alone produced
small zones of inhibition when tested separately. For this
reason, corrected zone of inhibition data (zone of inhibition for
bismuth tribromophenate+glycerol minus zone of inhibition
for glycerol alone) was calculated and presented (Table 3).

4. Discussion

The contemporary delivery of burn care is increasingly
evidence-based, however, a number of daily practices are still
grounded in tradition. As an example, bacitracin is commonly
applied to facial burns despite the fact that it covers Gram-

Table 2 – Burn pathogens evaluated against Pepto-Bismol
1

.

Pathogen ATCC strain ZOI # 1 ZOI # 2 ZOI # 3 Mean ZOI

Staphylococcus aureus (MRSA) 33593 0.0 mm 13.8 mm 0.0 mm 4.6 mm
Staphylococcus aureus (MSSA) BAA-1721 53.5 mm 31.9 mm 56.4 mm 47.26 mm
Escherichia coli 25922 0.0 mm 0.0 mm 0.0 mm 0.0 mm
Klebsiella pneumonia 700603 0.0 mm 0.0 mm 0.0 mm 0.0 mm
Serratia marcesens 14223 0.0 mm 0.0 mm 89.6 mm 29.86 mm

Notes: ATCC=American Type Culture Collection (Manassas, VA), ZOI=Zone of inhibition.

Table 3 – Burn pathogens evaluated against Bismuth Tribromophenate.

Pathogen ATCC strain Corrected zone of inhibition*

Staphylococcus aureus (MRSA) 33592 413.00 mm
Staphylococcus aureus (MSSA) BAA-1721 287.19 mm
Staphylococcus epidermidis 35894 88.50 mm
Pseudomonas aeruginosa 27317 97.73 mm
Enterobacter cloacae 35549 47.78 mm
Escherichia coli 25922 20.95 mm
Candida albicans 10231 539.24 mm
Vancomycin-resistant Enterococcus 700802 0.00 mm
Acinetobacter baumennii 14601 88.02 mm
Klebsiella pneumonia Porcine isolate 80.35 mm
Beta-hemolytic Streptococcus pyogenes 15185 242.43 mm
Proteus mirabilis 21718 141.04 mm
Serratia marcescens 14223 59.55 mm

Note: ATCC=American Type Culture Collection (Manassas, VA).
* Corrected zone of inhibition=ZOI for bismuth tribromophenate 3% w/v in glycerol minus ZOI for glycerol for same species.
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positive flora and has no efficacy against common burn Gram-
negative pathogens or yeasts [27]. The use of Xeroform

1

as a
universal donor site dressing is another tradition. The active
ingredient, tribromphenol-bismuth has been advertised as an
antiseptic and wound care product under the Xeroform brand
as far back as 1903 [28]. While the ideal donor site dressing
remains to be defined, Xeroform

1

usually works well in this
application.

The mechanism by which bismuth compounds exhibit
antimicrobial properties is not understood [26,29,30]. Bismuth
is known to attach to cell membranes [30,31,32] and studies of
Yersinia enterocolitica treated with bismuth subsalicylate show
bismuth deposited in the cell wall but not the cytoplasm
[30,32]. In a similar fashion, H. pylori shows little or no
intracellular accumulation of bismuth [30]. On the other hand,
Mahoney et al., in testing 14 structurally simple bismuth
compounds for efficacy against Clostridium difficile found that
bismuth was rapidly incorporated and that intracellular
bismuth was observed only with compounds possessing
antibacterial activity [30]. Pitz et al. showed that when
enterotoxigenic E. coli was treated with bismuth subsalicylate,

bismuth binds to the bacterial membrane and also accumu-
lates within the cell in as little as one half hour of exposure, an
effect continuing over 24h [31]. Marzano et al. note that the
antibacterial action of bismuth drugs may involve enzyme
inhibition as bismuth can inhibit fumerase (part of the
bacterial tricarboxylic acid cycle), cytosolic alcohol dehydro-
genase and urease [29].

While bismuth tribromophenate, bismuth subsalicylate
and bismuth thiols show efficacy against certain pathogens, it
appears that Xeroform

1

, as a composite dressing, lacks any
demonstrated antimicrobial properties. Donor sites are clean
surgical wounds and debrided partial thickness burns may
have minimal colonization present. In such circumstances, an
inactive and impermeable dressing may be all that is
necessary to promote wound healing. Kempf et al. examined
the cytotoxicity of 17 common burn care products using a cell-
culture system and concluded that Xeroform

1

was among the
least cytotoxic of all products tested [33].

In conclusion, clinical experience has shown that Xe-
roform

1

is a useful dressing for donor sites and other surgically
clean wounds. Given the lack of any antimicrobial properties,

Fig. 1 – Zone of inhibition data for Xeroform
1

.
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Xeroform
1

would be a poor choice for the treatment of
colonized or infected wounds. In such circumstances, excision
or debridement, followed by the use of dressings with known
antimicrobial properties would be more appropriate.

Disclosure

This study was funded by an unrestricted research grant from
Argentum Medical, LLC, Geneva, Il. Dr Barillo is a consultant to
Argentum Medical and serves as co-principal investigator on
an Argentum research grant funded by the Biomedical
Advanced Research Development Agency. Dr Attar has
received previous research funding from Argentum. The
opinions expressed are those of the authors and do not reflect
policy of their employers or educational affiliations.

R E F E R E N C E S

[1] Hartford CE. Care of outpatient burns. In: Herndon DN, editor.
Total burn care. 4th edition Edinburgh: Saunders Elsevier;
2012.

[2] Eldad A, Simon GA, Kadar T, Kushnir M. Immediate dressing of
the burn wound—will it change its natural history? Burns
1991;17(3):233–8.

[3] Serghiou MA, Holmes CL, McCauley RL. A survey of current
rehabilitation trends for burn injuries to the head and neck. J
Burn Care Rehabil 2004;25:514–8.

[4] Brown M, Coffee T, Adenuga P, Yowler CJ. Outcomes of
outpatient management of pediatric burns. J Burn Care Res
2014;35:388–94.

[5] Carrougher GJ. Burn wound assessment and topical
treatment. In: Carrougher GJ, editor. Burn care and therapy. St
Louis: Mosby; 1998.

[6] Klein MB, Engrav LH, Holmes JH, Friedrich JB, Costa BA, Honari
S, et al. Management of facial burns with a collagen/
glycosaminoglycan skin substitute-prospective experience
with 12 consecutive patients with large deep facial burns.
Burns 2005;31:257–61.

[7] Hansbrough W, Dore C, Hansbrough JF. Management of skin-
grafted burn wounds with Xeroform and layers of dry coarse-
mesh gauze dressing results in excellent graft take and
minimal nursing time. J Burn Care Rehabil 1995;16:531–4.

[8] Waltzman JT, Bell DE. Vacuum-assisted closure device as a
split-thickness skin graft bolster in the burn population. J Burn
Care Res 2014;35:e338–42.

[9] Klein MB, Moore ML, Costa B, Engrav LH. Primer on the
management of face burns at the University of Washington. J
Burn Care Rehabil 2005;26(1):2–6.

[10] Wood FM, Stoner ML, Fowler BV, Fear MW. The use of a non-
cultured autogenous cell suspension and Integra

1

dermal
regeneration template to repair full-thickness skin wounds in
a porcine model: a one-step process. Burns 2007;33:693–700.

[11] Carsin H, Ainaud P, LeBever H, Rives JM, Lakhel A, Stephanazzi
J, et al. Cultured epithelial autografts in extensive burn
coverage of severely traumatized patients: a five year single-
center experience with 30 patients. Burns 2000;26:379–87.

[12] Medina A, Tredget EE. Strategies to increase flap survival in
nasal reconstruction in patients with deep panfacial burns. J
Burn Care Res 2013;34:e42–7.

Fig. 2 – Zone of inhibition data for Pepto Bismol
1

.

b u r n s x x x ( 2 0 1 7 ) x x x – x x x 5

JBUR 5116 No. of Pages 6

Please cite this article in press as: D.J. Barillo, et al., The antimicrobial spectrum of Xeroform
1

, Burns (2017), http://dx.doi.org/10.1016/j.
burns.2016.10.023

http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0005
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0005
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0005
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0010
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0010
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0010
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0015
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0015
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0015
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0020
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0020
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0020
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0025
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0025
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0025
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0030
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0030
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0030
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0030
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0030
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0035
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0035
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0035
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0035
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0040
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0040
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0040
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0045
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0045
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0045
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0050
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0050
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0050
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0050
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0055
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0055
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0055
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0055
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0060
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0060
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0060
http://dx.doi.org/10.1016/j.burns.2016.10.023
http://dx.doi.org/10.1016/j.burns.2016.10.023


[13] Palmieri TL, Greenhalgh DG, Saffle JR, Spence RJ, Peck MD, Jeng
JC, et al. A multicenter review of toxic epidermal necrosis
treated in US burn centers at the end of the 20th century. J Burn
Care Rehabil 2002;23:87–96.

[14] Stair-Buchmann ME, Ackerman BH, Reigart CL, Haith LR,
Patton ML, Guilday RE. Pyoderma gangrenosum: a difficult
diagnosis best managed in a burn treatment center. J Burn
Care Res 2015;36:e190–3.

[15] Griswold JA, Cepica T, Rossi L, Wimmer JS, Merrifield HH,
Hester C, et al. A comparison of Xeroform and SkinTemp
dressings in the healing of skin graft donor sites. J Burn Care
Rehabil 1995;16:136–40.

[16] Feldman DL, Rogers A, Karpinski RHS. A prospective trial
comparing Biobrane, Duoderm and Xeroform for skin graft
donor sites. Surg Gynecol Obstet 1991;173:1–5.

[17] Masella PC, Balent EM, Carlson TL, Lee KW, Pierce LM.
Evaluation of six split-thickness skin graft donor-site dressing
materials in a swine model. Plast Reconstr Surg Glob Open
2014;2:1–11.

[18] Lairet KF, Baer D, Leas ML, Renz EM, Cancio LC. Evaluation of an
oxygen-diffusion dressing for accelerated healing of donor-
site wounds. J Burn Care Res 2014;35:214–8.

[19] Faucher LD, Kleinbeck KR, Kao WJ. Multifunctional
photopolymerized semi- interpenetrating network (sIPN)
system containing bupivacaine and silver sulfadiazine is an
effective donor site treatment in a swine model. J Burn Care
Res 2010;31:137–45.

[20] Kleinbeck KR, Faucher LD, Kao WJ. Multifunctional in situ
photopolymerized semi-interpenetrating network system is
an effective donor site dressing: a cross comparison study in a
swine model. J Burn Care Res 2009;30:37–45.

[21] Himel HN, Ratliff CR, Baruch LD, Rodeheaver GT. Pilot study of
a unique film dressing for the treatment of donor site wounds.
J Burn Care Rehabil 1998;19:62–5.

[22] Summer GJ, Hansen FL, Costa BA, Engrav LH, Sharar SR. The
Unna ‘cap’ as a scalp donor site dressing. J Burn Care Rehabil
1999;20:183–8.

[23] Reguero Hernandez JL, Savetamal A, Crombie RE,
Cholewczynski W, Atweh N, Possenti P, et al. Use of
continuous local anesthetic infusion in the management of

postoperative split thickness skin graft donor site pain. J Burn
Care Res 2013;34:e257–62.

[24] Lundy JB, Cancio LC. A novel technique for split-thickness skin
donor site pain control: subcutaneous catheters for
continuous local anesthetic infusion (letter). J Burn Care Res
2012;33(1):e22–3.

[25] Domenico P, Baldassarri L, Schoch PE, Kaehler K, Sasatsu M,
Cunha BA. Activities of bismuth thiols against Staphylococci
and Staphylococcal biofilms. Antimicrob Agents Chemother
2001;45(5):1417–21.

[26] Pasricha PJ. Treatment of disorders of bowel motility and
water flux; antiemetics; agents used in biliary and pancreatic
disease. In: Brunton LL, editor. Goodman & Gilman’s the
pharmacological basis of therapuetics. 11th edition New York:
McGraw Hill Medical Publishing Division; 2006. p. 996.

[27] Barillo DJ. Topical antimicrobials in burn wound care: a recent
history. Wounds 2008;20(7):192–8.

[28] Xeroform (Tribromphenol-Bismuth–Von Heyden)
advertisement. JAMA 1903; 40(14): page 2.

[29] Marzano IM, Franco MS, Silva PP, Augusti R, Santos GC,
Fernandes NG, et al. Crystal structure, antibacterial and
cytotoxic activities of a new complex of bismuth (III) with
sulfapyridine. Molecules 2013;18:1464–76.

[30] Mahony DE, Lim-Morrison S, Bryden L, Faulkner G, Hoffman
PS, Agocs L, et al. Antimicrobial activities of synthetic bismuth
compounds against Clostridium difficile. Antimicrob Agents
Chemother 1999;43(3):582–8.

[31] Pitz AM, Park GW, Lee D, Boissy YL, Vinje J. Antimixrobial
activity of bismuth subsalicylate on Clostridium difficile,
Escherichia coli O157:H7, norovirus and other common enteric
pathogens. Gut Microbes 2015;6(2):93–100.

[32] Marshall BJ, Armstrong JA, Francis GJ, Nokes NT, Wee SW.
Antibacterial action of bismuth in relation to Campylobacter
pyloridis colonization and gastritis. Digestion 1987;37(Suppl.
2):16–30.

[33] Kempf M, Kimble RM, Cuttle L. Cytotoxicity testing of burn
wound dressings, ointments and creams: a method of using
polycarbonate cell culture inserts on a cell culture system.
Burns 2011;37:994–1000.

6 b u r n s x x x ( 2 0 1 7 ) x x x – x x x

JBUR 5116 No. of Pages 6

Please cite this article in press as: D.J. Barillo, et al., The antimicrobial spectrum of Xeroform
1

, Burns (2017), http://dx.doi.org/10.1016/j.
burns.2016.10.023

View publication statsView publication stats

http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0065
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0065
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0065
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0065
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0070
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0070
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0070
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0070
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0075
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0075
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0075
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0075
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0080
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0080
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0080
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0085
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0085
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0085
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0085
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0090
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0090
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0090
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0095
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0095
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0095
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0095
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0095
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0100
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0100
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0100
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0100
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0105
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0105
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0105
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0110
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0110
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0110
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0115
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0115
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0115
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0115
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0115
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0120
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0120
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0120
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0120
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0125
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0125
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0125
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0125
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0130
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0130
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0130
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0130
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0130
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0135
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0135
http://refhub.elsevier.com/S0305-4179(16)30459-4/oref0140
http://refhub.elsevier.com/S0305-4179(16)30459-4/oref0140
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0145
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0145
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0145
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0145
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0150
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0150
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0150
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0150
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0155
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0155
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0155
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0155
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0160
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0160
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0160
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0160
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0165
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0165
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0165
http://refhub.elsevier.com/S0305-4179(16)30459-4/sbref0165
http://dx.doi.org/10.1016/j.burns.2016.10.023
http://dx.doi.org/10.1016/j.burns.2016.10.023
https://www.researchgate.net/publication/317719515

	The antimicrobial spectrum of Xeroform®
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	Disclosure
	References


