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Abstract Materials and Methods 5. Treatment Regimen: Results

Introduction: Methicillin-resistant Staphylococcus aureus (MRSA) is one of the most 1. Experimental Animals: Microbiology Results:  Copper H1-C treatment exhibited the Ilowest

commonly encountered bacteria in the burn unit and can be challenging to iradicate.’ afteyvoﬁggcszu\lﬁi;en tre?,\t/ietﬂ Methicillin Resistant Staplylococcus aureus (MRSA USA300) bacterial counts and significant (p<0.05) reductions

Copper has been previously shown to have antimicrobial activity against various Four (4) swine were used as our experimental animals 2ither Copper H1-C (al) 9.00 D rial counts affer freatment application of 99% (over 2.34 Log CFU/g) when compared to

pathogens.? There has also been reported wound healing effects with the use of copper.? due to the morphological, physiological, and Copper H2-A (a2) 0; 500 » Ly T GFD-Ag and Untreated Control during each

The present study was performed to investigate the antimicrobial and wound healing biochemic_al similarities between porcine skin and GFD-Ag (a3). oo | assessment day.

activity of two novel hydrogel formulations with copper and their ability to enhance the human skin.® ) " 5‘_56 562, » Highest reductions (p<0.05 over 99%) for Copper

healing using a 3rd degree burn porcine model.4 2. Wounding Technique: S P Tas H1-C wounds were on Day 3 (3.64+0.32 Log

Methods: Ninety-six (96) third degree burn wounds were created on pigs, within 20 b. Dressings were saturated with sterile : 5.00 CFU/g) when compared to Untreated Control and

minutes after wounding all wounds were infected with Methicillin Resistant Staphylococcus  Twenty-four (24) 3@ degree bum caline 517 weinE & et (ol 2 [62) g 0| L on Day 6 (2.92+0.19 Log CFU/g) when compared to

aureus (MRSA USA300) and treated with one of the following treatments: 1) Hydrogel wounds were created using af ! 100 L 282 1 GFD-Ag.

Gauze with Copper H1-C (Copper H1-C)?, 2) Hydrogel Gauze with Copper H2-A (Copper branding iron (L & H Manufacturing . 2oo L : « Wounds treated with Copper H2-A were

H2-A)+, 3) Gelling Fiber Dressing with silver (GFD-Ag)*, or 4) Untreated Control ®. All Company Mandan, North Dakota __ c Dressings were covered  with significantly (p<0.05) less in MRSA USA300 counts

wounds were covered with a polyurethane film dressings and assessed on Days 3, 6, 14 58554). p.olyurethan e film dressing (Tegaderm, 3M, el (over 97% of reduction) than GFD-Ag and

and 21. |Incisional and punch biopsies were obtained for histological and microbiology - Branding iron at 300°C was placed by | "% St. Paul, MNT) 0.00 ' ' Untreated Control wounds throughout all

assessments, respectively. 15 seconds to create wounds with oA Hydrug!&l)z‘l::msewf(:upperHl—]gay6 aB. Hyfj):]lg};li::uzew.fCuppePI-EIlz)—;ZI assessment days.

Results: Copper H1-C and Copper H2-A showed a significant (p<0.05) reduction in MRSA : i 8 C. Gelling Fiber Dressing with silver (GFD-Ag) B D. Untreated Control - GFD-Ag treated wounds had a significant

2fmm diameter and a depth of {£4 d. Untreated Control wounds were . . . :

counts when compared to GFD-Ag and Untreated Control wounds at all assessment days. aporoximately 3mm i @p=0.05 compared to C. Gelling Fiber Dressing with Silver (GFD-Ag) and D. Untreated Control I difference (p=0.05) of 1.30+0.53 Log CFU/g when

Both copper dressing showed more than 99.8% of reduction in all assessment days. On PP Y ' o covered with Tegaderm (photo d). - 1] Zp=0.0 compared o D Dnieated Conni compared to Untreated Control wounds on Day 3.

Days 14 and 21, wounds treated with Copper H1-C resulted in a MRSA reduction of - — Histology Results:

3.55+0.10 and 3.58+0.10 Log CFU/g bacterial, respectively. These values represent more 3. Inoculation: 6. Microbiology Assessment: % Epithelialized infected wounds with MRSA USA300 * By Day 6, Copper H1-C treated wounds had a

99.97% of reduction on both days. Wounds treated with Copper H1-C resulted in an . After wounding, all wounds were inoculated with :;c{:)l;;;nal . - %X significant difference (p<0.05) of epithelization when

increase in the epithelialization percentage on Days 14 and 21 as compared to the other 250 of M othicillin _Resistant T —— * On Days 3, 6, 14 and 21 post treatment, | for istology 100.0 il compared to GFD-Ag wounds.

treatments groups. All treatment groups showed a significant (p<0.05) increase in the aureus (MRSA USA300). wounds_were recovered by using a 6mm . l -. V\{gunds treated with Qopper H2-A were

epithelialization by Day 21. punch biopsy (photo e). bmm Punch z 500 significantly (p<0.05) superior to GFD-Ag and

Discussion: Overall, the hydrogel copper gauze treatments were effective in reducing . Biopsies were weighed, homogenized [@crebiclos I oo Untreated Control wounds on Day 6.

MRSA infected wounds while enhancing the healing process. These findings suggest that 4. Experimental Design: and combined with a scrub solution. g e .. O.n. Day 14, Copper H01 -C treated wounds were

this treatment may be an important armamentarium for wound care providers in combating . Serial dilut de (ohoto f) and <o significantly (p=0.05) 33% greater than all other

wound infections and accelerating healing of wounds. Treatment Groups* qjgra\‘ti ﬁ;g IOTJzi\r,\V;re thmea eS(ppir:I ° P)I:tr:ar 20.0 m_L- tregtmherg grOUpT_h C and G oA v 21
A: Hydrogel Gauze with Copper « Both Copper H1-C and Copper H2-A on Da

A o i . ] N H1-Cy(Cogper H1-C) i SUSIEM  (iNig  CEEESIS B ERines R nad signifient diferonces (pZo.05) of 20% and

, ¥ Hydrogel Gauze with Copper prototype H1-C and H2-A (iFyber, LLC Ithaca, NY, USA), _ _ amount (50ul) of suspension over the Day 3 Dav 6 Day 14 Day 21 g icant -d Y

*KERRACEL™ Ag (3M, St. Paul, MN USA), ® Tegaderm™ (3M, St. Paul, MN USA) 25 elingrl CEUED Wil CerpEn surface of a rotating agar plate: photo g) ~ ~ 26.2% epithelization when compared to the GFD-
H2-A (C.opper. HZ'A) . . ' O A. Hydrogel Gauze w/Copper H1-C W B. Hydrogel Gauze w/Copper H2-A Ag treated wounds, respectively.

Introduction gwecie(l(“;?:g[) ;lber Dressing with ., \jRSA USA300 was isolated on ORSAB (Oxacillin Resistance Screening 7 C. Gelling Fiber Dressing with silver (GFD-Ag) 8 D. Untreated Control - All treatment groups significantly (p<0.05)

-Ag) Agar Base) incubated at 37+2°C for 36-48 hours (photo h).The colony ®p<0.05 compared to C. Gelling Fiber Dressing with Silver (GFD-Ag) and D. Untreated Control increased when comparing Day 21 to previous

D: Untreated Control X p<0.05 compared to C. Gelling Fiber Dressing 3 p<0.05 compared to All treatment groups

forming units per g (CFU/g) were calculated.

Third-degree burns are severe injuries that require immediate treatment to help prevent assessment days.
infection. © Copper has been shown to have antimicrobial properties is a good candidate for - Epithelial thickness (cell layers ym) and White cell infiltrate histological parameters expressed no significant
wound dressings.® Studies of copper incorporated with hydrogels and dressings expressed C

222 7. Histology Assessment: differences among all treatment groups.
: : : : . 78 ] : .
encoura.glng results UL \.Nound. nezlling an.d |nfec.:t|.ons. AWERESElel SN pees modgl was * On each assessment day, incisional biopsies were taken from the center of « Granulation Tissue Formation in all treatment groups have increased throughout each assessment time and
used to investigate the antibacterial and healing activity of two novel hydrogel cooper formulations. ¢ Al wounds were randomized with six each wound (photo e). Each biopsy was placed in formalin and then Copper H2-A had significant difference (p<0.05) when compared to Untreated Control wounds on Day 6.
\ / (6) wounds assigned to each treatment stained with hematoxylin and eosin (H&E). Conclusions
5 group (4).  The specimens were evaluated blinded via light microscopy and examined for o ,

the following elements: Percent of wound epithelialized (%), epithelial « Both Copper H1-C and Copper H2-A treatments demonstrated the most beneficial effects on reducing MRSA
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