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WOUND CARE

 ■  ABSTRACT  

    PURPOSE:       The roles of debridement, infection control, and 
moisture balance in wound healing are familiar to wound 
care clinicians, but these measures may not be suffi cient 
for wound closure in all patients. In these cases, adjuvant 
therapies such as collagen dressings may be needed. 
Collagen dressings are thought to encourage wound 
healing by laying down a provisional biomaterial matrix 
that captures wound exudates because of its absorbent 
nature, and thus creates an environment necessary for 
healing. This case series describes our experience with a 
bovine-derived, 100% native, type I collagen in patients 
with chronic and persistent wounds. 
   CASES:   This case series included 20 patients with 21 
chronic wounds ranging from 0.6 to 101.4 cm 2  that had 
been recalcitrant to prior conservative treatment and/
or the use of submucosal intestinal matrix, oxidized 
regenerated cellulose/collagen matrix, or skin substitute. 
In addition to the bovine-derived 100% native collagen, 
standard wound care included the use of any systemic or 
topical antimicrobial treatments needed to specifi cally 
address wound infections. The total duration of treat-
ment with the bovine-derived 100% native collagen was 
up to 12 weeks. Complete wound healing was achieved 
for 15 of the patients in this series; wound healing times 
varied from 13 to 68 days. Two additional patients 
achieved wound healing, using a combination of the bo-
vine-derived 100% native collagen and other therapies, 
at 114 days and 107 days, respectively, after starting the 
wound healing process with solely the bovine-derived 
100% native collagen treatment. One patient did not 
respond to treatment. The collagen treatment was well 
tolerated by the patients, with 3 incidences of dermatitis 
that resolved after treatment with corticosteroids. 
   CONCLUSION:   Following a change in their chronic wound 
care regimen to include a bovine-derived, 100% native, 
type I collagen, we achieved an 83.3% (15 out of 18 pa-
tients) wound closure rate. Two patients were excluded 
from the data set analysis because they received 

     ■  Introduction 

 A chronic wound is defi ned as a breech in the epidermal 
and dermal skin structures of long duration ( > 6 weeks) or 
frequent recurrence. 1  ,  2  In today's society, chronic wounds 
represent a major health care burden. Approximately 1% 
to 2% of individuals will be affected by leg ulceration dur-
ing their lifetime, and this fi gure will likely increase as the 
population ages. 3-5  The costs of this problem are stagger-
ing; an article published in 2006 suggests that treatment 
costs for venous ulcers alone approach $3 billion, account-
ing for a substantial portion of the total health care 
budget. 6  Global wound care expenditures amount to $13 
billion to $15 billion annually. 7  

 A myriad of factors can delay wound healing. Chronic 
disease, vascular insuffi ciency, diabetes, neurologic de-
fects, nutritional defi ciencies, advanced age, and local fac-
tors such as pressure, infection, and edema can impair 
healing. Wound care requires an accurate identifi cation of 
the specifi c entities interfering with wound healing in 
each patient. 

 In the chronic wound, deposition of  de novo  collagen 
is delayed or prevented by numerous factors and recruit-
ment of fi broblasts, the cells dominant in the proliferative 
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benefi t from treatment with a bovine-derived 100% na-
tive collagen. 

 The institutional review boards (IRBs) at each of the 
participating locations reviewed and approved the study 
plan prior to the study initiation. An IRB was consulted 
and determined that a review was not required for this 
study since the Bovine derived 1005 collagen used in the 
study was used within the FDA cleared indications for use.  
Nevertheless, written informed consent was obtained for 
each subject presented in this study. Subjects were also 
informed that parts of their medical history and details of 
their wounds would be recorded, that pictures of their 
wounds would be taken, and that de-identifi ed data could 
potentially be published. Written permission for release of 
such information was obtained from all subjects presented 
in this study. 

 Patients between the ages 18 and 95 years were 
screened to determine if they could benefi t from treat-
ment with the bovine-derived 100% native collagen. 
Patients who had not improved with prior conservative 
treatment and/or the use of submucosal intestinal matrix, 
oxidized regenerated cellulose (ORC)/collagen matrix, or 
skin substitute were offered treatment after appropriate 
wound bed preparation. Wound bed preparation inclu-
sion criteria included (1) subclinical microbial coloniza-
tion (as determined by swab culture); (2) lack of 
malignancies; (3) drainage level that can sustain 3 days 
without a dressing change; (4) absence of necrotic tissue; 
and (5) granulation more than 80% in the wound bed. 
Appropriate debridement, offl oading, infection control, 
and treatment of vascular, metabolic, and other comorbid 
disorders were performed to facilitate achieving the 
wound bed preparation inclusion criteria. Patients’ medi-
cal and chronic wound etiology and treatment history, as 
well as patient demographics, were obtained and docu-
mented during the screening process. Initial wound size 
and wound health were evaluated by the treating clinician 
and then subsequently assessed during follow-up visits. 
Follow-up visits were planned on an at least bimonthly 
basis until the treated wound was healed, or treatment 
with the bovine-derived 100% native collagen was discon-
tinued. The total length of treatment was up to 12 weeks. 

 The bovine-derived 100% native collagen was applied 
in accordance with the manufacturer's instructions for 
use. Concomitant treatments allowed under the protocol 
were treatment with a topical antimicrobial agent (eg, 
bacitracin or similar) and any systemic antimicrobial treat-
ments needed to specifi cally address wound infections.   

  ■  Patient Characteristics 

 Twenty (15 female and 5 male) patients, ranging in age 
from 53 to 92 years, with 21 nonhealing wounds (1 pa-
tient had 2 parallel and adjacent wounds on the leg) were 
treated with the bovine-derived 100% native collagen 
using a 2 to 3 times per week dressing change regimen. 

phase of normal wound healing, is altered. 8  ,  9  In addition, 
the expression of the collagen gene in fi broblasts is sup-
pressed. 10  Environmental factors also affect the collagen 
level in the chronic wound bed, including 2 classes of en-
zymes that are involved in collagen breakdown and whose 
levels are known to be elevated in chronic wounds: the 
matrix metalloproteases 11  and elastase. 12  The chronic 
wound appears to be characterized by both decreased col-
lagen deposition and increased collagen breakdown, with 
elastase playing a key role in perpetuating the vicious 
cycle. The roles of debridement, infection control, and 
moisture balance in wound healing have been described, 13  
but such measures may not be suffi cient to lead to heal-
ing. Adjuvant therapies to change the wound microenvi-
ronment may be needed. 14  One such adjuvant therapy is 
the use of collagen dressings. Collagen, which is produced 
by fi broblasts, is the most abundant protein in the human 
body. A natural structural protein, collagen is involved in 
all 3 phases of the wound healing cascade. In the human 
body, structural collagen produced by human fi broblasts 
stimulates cellular migration and contributes to new tis-
sue development. 15  However, there is abundant evidence 
that the chronic wound environment is hostile to fi bro-
blast-produced collagen. The use of collagen-based dress-
ings allows clinicians to provide this necessary substance 
externally, so that the natural balance in the wound bed 
of an essential biomaterial can be, at least temporarily, 
restored. 

 The level of retention of the triple helical structure of 
the collagen within the dressing (eg, the nativity of the 
collagen) may be critical simply from the perspective of a 
reasonable “dwell time” of the collagen dressing. A colla-
gen dressing is inherently biodegradable, and denatured/
already-degraded collagen is less likely to have prolonged 
physical integrity when exposed to the corrosive chronic 
wound environment. A higher level of nativity may allow 
for a more gradual and controlled rate of solubilizing of 
the collagen dressing in the wound bed. This reasonably 
could allow the collagen dressing more time to exert its 
various benefi cial effects on wound healing. 16  We exam-
ined a bovine-derived, 100% native, type I collagen 
(Microscaffold) that is free of cross-linking agents and any 
other extraneous chemicals for treating chronic and per-
sistent wounds.   

  ■  Procedures 

 The study sample was drawn from 3 hospital-based 
wound care centers in the greater Phoenix, Arizona, area 
(Boswell Medical Center, Sun City, Arizona; Scottsdale 
Healthcare, Scottsdale, Arizona; and Banner Baywood, 
Mesa, Arizona) for treatment of persistent arterial, dia-
betic, metabolic, operative, traumatic, vasculitic, and/or 
venous wounds. The purpose of this case series was to 
determine if patients with chronic and persistent wounds 
that have not been responding to prior treatments could 
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Demographic and clinical characteristics of patients are 
summarized in  Table 1 . Eleven patients had nonhealing 
wounds on the leg, 3 had wounds on the ankle, and 2 had 
wounds on the back. The remaining 4 patients had a non-
healing wound on the axilla, buttock, cheek, and scalp, 
respectively. The wounds were attributable to various eti-
ologies, such as biopsy (2), burn (1), dehiscence (1), radia-
tion (1), surgical site (4), trauma (2), venous stasis (9), and 
one of unknown origin (1). Participants also had multiple 
comorbid conditions.  

 The average length of persistence of the nonhealing 
wounds was 9.5  ±  10.4 (mean  ±  SD) months, including 5 
patients (25%) whose wounds had not responded to mul-
tiple previous treatments for a year or more (12, 19, 23, 34, 
and 36 months, respectively). Seventy-fi ve percent (n  =  
15) had lived with a nonhealing wounds for 3 months or 
more. The wounds ranged in size from 0.6 to 101.4 cm 2  
(mean 9.5  ±  21.8 cm 2 ), and 90% (n  =  18) had wounds that 
were 1.0 cm 2  or larger. All patients had received various 
treatments for differing lengths of time prior to starting 
treatment with the bovine-derived 100% native collagen 
( Table 1 ).   

  ■  Case Examples  

 Case 3 
 Mr B was a 53-year-old man who weighed 180 lb (82 kg). 
His medical history included diabetes mellitus, hyperlipi-
demia, and deep vein thrombosis of the left leg. He pre-
sented with a 5.0 cm 2 -sized nonhealing wound on his left 
lower leg associated with venous stasis. This wound had 
been present for 34 months and had been unsuccessfully 
treated with hydrogen peroxidase, oral antibiotics 
(amoxicillin/clavulanic acid), silver sulfadiazine foam, 
silver-containing carboxymethylcellulose, and becapler-
min gel prior to the patient being evaluated for treatment 
with bovine-derived 100% native collagen. On day 7 of 
treatment (fi rst follow-up visit), and subsequently on day 
14 and day 21 of treatment, the wound was observed to 
start to heal. Wound closure was achieved by day 35 of 
treatment ( Figure 1 ).    

 Case 6 
 Ms C was a 54-year-old woman who weighed 160 lb (73 
kg) and was 69 inches (175 cm) tall. Her medical history 
included multiple sclerosis, peripheral vascular disease, 
and urothelial (bladder) cancer. She had recently under-
gone knee arthroscopy. She presented with a 0.6 cm 2 -sized 
nonhealing wound on her right cheek (wound etiology 
was unknown). This wound remained open for 23 months 
despite treatment with bacitracin and antibiotics. Ms C 
was consented and treatment with bovine-derived 100% 
native collagen was started. On day 15 of the treatment 
(fi rst follow-up visit), the wound was observed to start to 
heal, and bacitracin was again added to the wound treat-
ment protocol. Wound closure was achieved by day 19 
( Figure 2 ).    

 Case 8 
 Ms D was a 67-year-old woman who weighed 218 lb (120 
kg) and was 62 inches (157 cm) tall. Her medical history 
included  Staphylococcus  cellulitis, hypertension, back pain, 
chronic hepatitis C, gastroesophageal refl ux disease, and 
tobacco use. She presented with a 5.2 cm 2 -sized nonheal-
ing wound in the middle of her back (surgical incision). 
This wound had been present for 5.5 months; it has been 
unsuccessfully treated with negative pressure wound ther-
apy. On day 7 of treatment (fi rst follow-up visit), the 
wound increased in size to 7.2 cm 2 . Bovine-derived 100% 
native collagen treatment was continued and by day 21 of 
treatment the wound was observed to start to heal. Wound 
closure was achieved by day 35 ( Figure 3 ).    

 FIGURE 1.    Wound size as function of Microscaffold treatment 
duration: Case 3.  

 FIGURE 2.    Wound size as function of Microscaffold treatment 
duration: Case 6.  

 FIGURE 3.    Wound size as function of Microscaffold treatment 
duration: Case 8.  
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 TABLE 1. 

  Patient Demographics and Wound Characteristics  

Case
Gender/

Age
Height/
Weight Relevant Diagnoses

Wound 
Location/ 
Size, cm 2 

Wound 
Etiology

Months 
Persisting Prior 

to Treatment
Prior Treatments 

(Duration)

1 Female/78 y NA COPD/ incontinence/ 
osteoporosis/ 
scoliosis

Left ankle, 
lateral/1.0

Biopsy 4 Mupirocin (4 mos)

2 Female/61 y 60 in/144 lb Melanoma/ trigeminal 
neuralgia

Left lower leg/ 
8.4

Biopsy 
(Melanoma)

1 Petrolatum gauze, ACE 
bandage (1 mo)

3 Male/53 y NA/180 lb Diabetes/ 
hyperlipidemia/ 
DVT (left leg)

Left lower 
leg/5.0

Venous stasis 34 Hydrogen peroxidase (3 mos)
Oral antibiotics (2 wks)
Silver sulfadiazine/foam  +  

tubigrip/silver-containing 
carboxymethylcellulose, 
becaplermin gel (for 30 mos 
before starting bovine-
derived 100% native 
collagen)

4 Female/58 y NA/190 lb Breast CA Left axilla/ 2.0 Surgical 12 Dakins/peroxide (6 mos)
Cadexomer iodine (4 wks)
Cadexomer iodine  +  hyperbaric 

oxygen therapy (1 wk)
Negative pressure wound 

therapy (NPWT)  +  
antibiotics (1 wk)

Silver-containing 
carboxymethylcellulose  +  
NPWT (4 wks)

Nanocrystalline silver dressing 
 +  vacuum (1 wk)

NPWT (2 week)
Hydrocolloid with silver 

dressing (2 wks)
Silver and alginate (for 5 wks 

before starting bovine-
derived 100% native 
collagen)

5 Female/87 y NA/109 lb Diabetes/ hyper-
lipidemia/ 
depression/ HTN/
GERD

Left lower 
leg/3.3

Trauma 1 SSD and Peroxidase (1 mo)

6 Female/54 y 69 in/160 lb MS/PVD/ bladder CA/ 
knee arthroscopy

Right 
cheek/0.6

Unknown 23 Bacitracin (6 mos)
IV antibiotics (unknown)

7 Female/90 y 60 in/115 lb Diabetes type II/ HTN/ 
hypothyroidism

Left lower 
leg/1.2

Surgical 4.5 Vaseline/vinegar (2 wks)
trypsin/castor oil/balsam of 

peru ointment (2 wks)
44% oxidized regenerated 

cellulose (ORC), 55% 
collagen and 1% silver-ORC 
(4.5 wks)

Submucosal intestinal matrix 
[Oasis] (4 wks)

44% oxidized regenerated 
cellulose (ORC), 55% 
collagen and 1% silver-ORC 
(2 wks)

Nanocrystalline silver dressing 
(4 wks)

(continues)
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 TABLE 1. 

  Patient Demographics and Wound Characteristics (Continued )  

Case
Gender/

Age
Height/
Weight

Relevant 
Diagnoses

Wound 
Location/ 
Size, cm 2 

Wound 
Etiology

Months 
Persisting Prior 

to Treatment
Prior Treatments 

(Duration)

8 Female/
67 y

62 in/218 lb Staph cellulitis/ HTN/
back pain/ chronic 
hepatitis C/ GERD/
tobacco use

Back, middle/ 
5.2

Surgical 5.5 NPWT (for 4 mos before 
starting bovine-derived 
100% native collagen)

9 Female/
55 y

70 in/186 lb Depression Left lower leg, 
lateral/ 5.0

Surgical 1.5 Silver sulfadiazine (1 mo)
Silver-containing 

carboxymethylcellulose (2 
wks, intermittent)

10 Male/67 y 68 in/190 lb Rheumatism/ spinal 
fusion/ BPH/GERD/ 
hyperlipidemia/ 
osteoporosis

Back, middle/ 
0.8

Dehiscence 2 Bacitracin and Peroxide 
(1.5 mos)

Antibiotic (2 weeks)

11 Male/68 y 68 in/153 lb Diabetes/venous 
stasis/HTN/ DVT 
history

Right lower 
leg, lateral/ 
1.8

Venous stasis 6 Submucosal intestinal matrix 
(4 wks)

44% oxidized regenerated 
cellulose (ORC), 55% 
collagen and 1% silver-ORC 
(for  > 3 mos)

12 Male/61 y 72 in/384 lb Diabetes/ HTN/ OSA/ 
hyperlipidemia/ 
CVA/ CAD/ Left 
kidney CA/ CABG

Left lower leg, 
lateral/ 2.5

Venous stasis, 
diabetic 
ulcer

4 Lymph pump (3 mos)
Air exposure (unknown)
Silver sulfadiazine (3 wks)

13 Male/92 y 72 in/165 lb Non-Hodgkin 
lymphoma/ left 
ear CA/ 
hypothyroidism/ 
BPH

Scalp/101.4 Radiation 5 Vaseline (3 mos)
Trypsin/castor oil/balsam of 

peru ointment (1 mo)
Silicone foam dressing (1 mo)

14 Female/
61 y

65 in/150 lb Osteomyelitis (left 
ankle)/ 
hypothyroidism/ 
venous stasis 
disease

Left lower leg, 
lateral/ 2 
wounds 
adjacent 
and 
parallel; 1.0 
and 2.0, 
respectively

Venous stasis 36 Skin graft (unknown)
Antibiotics (unknown)
44% oxidized regenerated 

cellulose (ORC), 55% 
collagen and 1% silver-ORC 
(Promogran Prisma) (for 
1 mo before starting 
bovine-derived 100% 
native collagen)

15 Female/
80 y

60 in/107 lb COPD/ hyper-
lipidemia/ mitral 
valve prolapse/ 
osteoarthritis/ 
tobacco use

Left lower leg, 
lateral/ 5.1

Trauma 8 Silver sulfadiazine (3 mos)
Papain and urea ointment 

(2 mos)

16 Female/
81 y

60 in/120 lb HTN/venous stasis/
bilateral knee 
replacement

Left lower leg, 
medial/0.6

Venous stasis 19 Tubigrip (1 y)
Silver sulfadiazine, Neo-Bac-

Polym ointment, topical 
steroids (intermittent for 
1 y)

Skin substitute(2 wks)
Calcium alginate (2 wks)

17 Female/
59 y

65 in/200 lb Rheumatoid arthritis/ 
chronic pain 
syndrome/ lumbar 
laminectomy

Left buttock/
thigh/14.5

Burn (heating 
pad)

2.5 Oral antibiotics (1 wk)
Silver sulfadiazine (for 6 wks)
Silver-containing 

carboxymethylcellulose 
(4 wks)

(continues)
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 TABLE 1. 

  Patient Demographics and Wound Characteristics (Continued )  

Case
Gender/

Age
Height/
Weight

Relevant 
Diagnoses

Wound 
Location/ 
Size, cm 2 

Wound 
Etiology

Months 
Persisting Prior 

to Treatment
Prior Treatments 

(Duration)

18 Female/
62 y

NA HTN/CAD/venous 
stasis

Malleolus, 
medial/1.9

Venous stasis 7.5 Unna's boot (2 wks)
Ionic silver in hydrogel base 

(2 wks)
Polyurethane foam (2 weeks)
Skin substitute (6 wks)
44% oxidized regenerated 

cellulose ORC, 55% 
collagen and 1% silver-ORC 
(2 mos)

Cadexomer iodine (1 mo)

19 Female/
86 y

49 in/40 kg Rheumatoid arthritis/ 
atrial fi brillation/ 
HTN/ hyperlipemia/ 
dementia/ 
pulmonary nodules

Left lower leg, 
lateral/ 
23.7

Arterial/
venous 
stasis

7 Silver sulfadiazine (6 mos)
Silver-containing 

carboxymethylcellulose 
(1 mo)

20 Female/
69 y

48 in/40 kg Rheumatoid arthritis Right ankle/ 
12.0

Venous stasis 6 44% oxidized regenerated 
cellulose (ORC), 55% 
collagen and 1% silver-ORC 
(2 mos)

Cadexomer iodine (2 mos)
Calcium alginate (1 mo)
Silver sulfadiazine (1 mo)

 Abbreviations: BPH, benign prostate hyperplasia; CA, cancer; CABG, coronary artery bypass graft; CAD, coronary artery disease; COPD, chronic obstructive 
pulmonary disease; CVA, cerebrovascular accident; DVT, deep vein thrombosis; GERD, gastroesophageal refl ux disease; HTN, hypertension; IV, intravenous; MS, 
multiple sclerosis; OSA, obstructive sleep apnea; PVD, peripheral vascular disease. 

 FIGURE 4.    Wound size as function of Microscaffold treatment 
duration: Case 13.  

 Case 13 
 Mr E was a 92-year-old man who weighed 165 lb (76 kg) 
and was 72 inches (183 cm) tall. His medical history in-
cluded non-Hodgkin's lymphoma, left ear cancer, hypo-
thyroidism, and benign prostatic hyperplasia. He pre-
sented with a large, 101.4 cm 2 -sized, nonhealing wound 
on his scalp following radiotherapy. The wound had been 
present for 5 months and unsuccessfully treated with pet-
rolatum, balsam of peru/trypsin/castor oil ointment, and 
a silicone foam dressing. Mr E was consented and treat-
ment with a bovine-derived 100% native collagen was 
started. On day 24 (fi rst follow-up visit) and day 27 (sec-
ond follow-up visit), the wound was observed to start to 
heal. However, when evaluated at day 56 of treatment, the 
wound was noted to have increased in size and a 
 Staphylococcus  infection was suspected. The patient was 
treated with a topical application of 1% Cleocin. By day 
67, the wound had closed ( Figure 4 ).     

  ■  Results 

 Fifteen of 21 chronic wounds closed after up to 90 days of 
treatment with bovine-derived 100% native collagen. Ten 
of 21 (47%) healed without concomitant treatments. 

Wounds in 3 patients healed with concomitant bacitracin 
use, and 2 patients healed with concomitant use of oral 
(clindamycin) or topical antibiotics (Cleocin 1%), respec-
tively ( Table 2 ). The mean time to wound closure was 38.5 
 ±  18.2 days (range, 13-68 days). The average length of 
persistence of the wounds prior to successful treatment 
was 8.6 months (range, 1-34 months).  

 Two patients (cases 7 and 14) developed dermatitis 
after 70 days and 91 days, respectively, of treatment with 
the bovine-derived 100% native collagen ( Table 2 ). Both 
were treated for their dermatitis and then displayed “de-
layed healing” of their chronic wounds. Case 7 was treated 
with corticosteroids for 7 days, followed by an additional 
14-day treatment with the bovine-derived 100% native 
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 TABLE 2. 

  Patient Treatment Response  

Case
Time to Wound 

Closure, d Treatment Response

1 13 Wound healed

2 47  Staphylococcus haemolyticus  infection confi rmed on day 7 of bovine-derived 100% native collagen treatment; 7-d 
treatment with oral antibiotics (clindamycin) started. Wound healed

3 35 Wound healed

4 21 Wound healed

5 28 Wound healed

6 19 Bacitracin started 15 days after bovine-derived 100% native collagen treatment started; wound healed.

7 114 Developed dermatitis after 70 d of treatment the bovine-derived 100% native collagen. Eventually healed.

8 35 Wound healed

9 68 Wound healed

10 41 Bacitracin started 28 d after bovine-derived 100% native collagen treatment started; wound healed.

11 30 Wound healed

12 55 Wound healed

13 67 Developed  Staphylococcus  infection after 56 d of bovine-derived 100% native collagen treatment; topical antibiotic 
(Cleocin 1%) applied; wound healed

14 107

Two adjacent wounds. Wound 1 healed after 76 d of bovine-derived 100% native collagen treatment. Continued 
treatment on wound 2. Developed periwound contact dermatitis after 91 d of treatment with bovine-derived 
100% native collagen. After 98 d, wound size reduced to 0.02 cm 2  and bovine-derived 100% native collagen 
treatment was discontinued. Bacitracin was applied for remainder of patient follow-up. Eventually healed.

15 61 Wound healed

16 15 Wound healed

17 42 Bacitracin started 42 d after bovine-derived 100% native collagen treatment started when wound was covered with 
epithelium; wound healed.

18 112

Developed second wound after 7 d of bovine-derived 100% native collagen treatment. Developed periwound 
contact dermatitis after 49 d of bovine-derived 100% native collagen treatment; corticosteroids (Triamcinolone) 
started. Treatment of both wounds with bovine-derived 100% native collagen continued, but wounds did not 
respond. Treatment discontinued after 112 d; wound 1 size increased to 3.2 cm 2 ; wound 2 size of 0.9 cm 2 . Wounds 
not healed.

19 108 Wound not healed. Wound was responding to treatment, but per patient request bovine-derived 100% native 
collagen treatment was discontinued after 108 days. Wound size decreased to 0.5 cm 2 .

20 98

Wound not healed, wound was responding and decreasing in size until day 70 of bovine-derived 100% native 
collagen treatment. When patient returned for follow-up assessment by day 98 after starting bovine-derived 
100% native collagen treatment, patient had switched care providers and had switched to treatment with a skin 
substitute. Bovine-derived 100% native collagen treatment was considered discontinued by day 98 of treatment; 
wound size increased to 15.0 cm 2 .

collagen. The collagen treatment wan then discontinued, 
and a silver silicone foam dressing was applied for 23 days. 
On day 114 after start of the bovine-derived 100% native 
collagen treatment, the wound had closed. Case 14 was 
treated with corticosteroids starting at day 91 of collagen 
treatment; treatment with the collagen was discontinued 
after 98 days. A mupirocin ointment was applied to the 
wound for 9 days. On day 107 after start of the collagen 
treatment, the wound had healed. 

 The study endpoint (wound closure within 90 days) 
was not achieved in 3 patients, but only 1 (case 18) 
represented a “true” nonresponder. This patient devel-

oped a second wound after 7 days of treatment with the 
bovine-derived 100% native collagen. Treatment was con-
tinued and the wound size diminished and expanded over 
time. After 49 days of treatment, the patient developed 
dermatitis that was managed with corticosteroids. 
Treatment with the collagen was continued, but the 
wounds did not respond. In this case, treatment was con-
tinued beyond the 12-week period specifi ed in the study 
protocol and eventually discontinued after 112 days 
(16 weeks). The original wound size had increased from 
1.9 cm 2  to 3.2 cm 2 , the second wound was 0.9 cm 2  in size. 
This patient's wound remained open despite a variety of 
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plore for patients whose chronic wounds have shown re-
sistance to conservative treatment and/or the use of 
submucosal intestinal matrix, ORC/collagen matrix, or 
skin substitute. 

 In this case series, uneventful wound healing using 
bovine-derived 100% native collagen was achieved for 15 
patients, representing an overall response rate of 83.3% 
using “per protocol” analysis. The results observed here 
are comparable to or better than the results reported in 
other recent studies. 20-23  For example, the use of collagen 
dressings was evaluated for treatment of diabetic foot ul-
cers by Fleischli and colleagues, 20  where after the use of 
equine pericardium in 32 patients, 47% of the wounds 
achieved 100% epithelialization after 12 weeks. Clerici 
and associates 21  used porous matrix bovine tendon colla-
gen in diabetic foot amputation wounds and 86.7% 
achieved healing with an average healing time of 74  ±  
28.9 days. Snyder and coworkers 22  used collagen/ORC and 
C/ORC/Silver in n  =  873 patients, and 95% of the wounds 
had closed at 2 months of treatment. In addition, Lázaro-
Martinez and colleagues 23  used C/ORC dressing in 20 pa-
tients, and 63% of the wounds had healed by the end of 
the 6-week treatment. 

 The bovine-derived 100% native collagen in general 
was well tolerated in this case series. Three cases of derma-
titis developing after 70 days, 91 days, and 49 days of treat-
ment, and all cases resolved after treatment with 
corticosteroids. Three patients did not heal within the 90-
day period specifi ed in the protocol; in 2 cases, wound 
healing was eventually achieved, and one did not respond 
to treatment with collagen. 

 Several of the wounds treated with collagen healed 
rapidly, after having been resistant to various prior treat-
ments for many months. We speculate that the high level 
of nativity in the bovine-derived 100% native collagen 
played a role in this response by allowing slower dressing 
solubilizing. This process allowed the collagen in the 
dressing more time to exert its various benefi cial effects. 
Additional research is needed to determine whether the 
preservation of the collagen structure in the dressing and 
the resulting ability of the dressing to provide more col-
lagen to a wound for a longer period of time contributed 
positively to the healing process.   

  ■  Conclusions 

 Our clinical experience, illustrated in these 20 cases, sug-
gests that a bovine-derived, 100% native, type I collagen 
may be a worthwhile treatment option to explore for pa-
tients whose chronic wounds have shown resistance to 
conservative treatment and/or the use of submucosal in-
testinal matrix, ORC/collagen matrix, or skin substitute.            
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treatments over 7.5 months prior to treatment with the 
native collagen. The infl uence of comorbid conditions hy-
pertension, coronary artery disease, and venous stasis on 
wound healing in this patient is not known. Case 19 expe-
rienced a decrease in wound size during treatment with 
the bovine-derived 100% native collagen, but treatment 
required more than 12-week period specifi ed in the study 
protocol. On day 108 of treatment, the wound size had 
been reduced from 23.7 cm 2  to 0.5 cm 2 ; treatment was 
then discontinued at the patient's request. 

 Case 20 initially responded well to treatment; by day 
70, the wound size had diminished from 12.0 cm 2  to 5.8 
cm 2 . However, follow-up on day 98 revealed that the pa-
tient switched health care providers and had begun ther-
apy with a skin substitute. Treatment with bovine-derived 
100% native collagen was considered documented as dis-
continued on day 98; the wound size at that point was 15 
cm 2 .   

  ■  Treatment Response 

 We evaluated the treatment response rate, using 2 ap-
proaches. If the overall performance of bovine-derived 100% 
native collagen was measured based on the ultimate response 
to treatment, the 85% of patients responded. However, an 
analysis of the overall performance of treatment based on a 
per-protocol basis (ie, treatment actually received) revealed a 
response rate of 83.3% (15 out of 18 patients successfully 
achieved the study endpoint of wound healing within 90 
days); 2 patients (case 7 and case 14) were defi ned as nonre-
sponders because they did not achieve wound closure within 
90 days as defi ned in the study protocol.   

  ■  Discussion 

 Wound healing requires proper circulation, nutrition, im-
mune status, and avoidance of negative mechanical forces. 
The process usually takes 3 to 14 days to complete. 17-19  
When components of the wound healing process are com-
promised, healing may be impaired and a chronic wound 
may occur. Achieving healing of a chronic wound can be 
challenging as illustrated by several of the patients in our 
case series. 

 Recalcitrant (nonhealing) chronic wounds are some-
times treated with collagen products, which are thought 
to encourage wound healing by laying down a matrix that 
favors deposition and organization of new tissue. Collagen 
is also thought to recruit specifi c cells, such as macro-
phages and fi broblasts, necessary for healing. A higher 
level of nativity of the collagen in the dressing may delay 
its biodegradation and enable the collagen dressing to im-
part its benefi cial effects on the wound bed longer. We 
evaluated the use of a bovine-derived, 100% native, type 
I collagen in 20 patients with chronic and persistent 
wounds. Our experience suggests that this particular 
collagen may be a worthwhile treatment option to ex-
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