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Usage of a synthetic film (Bioprocess) in abra-

| sions and second degree burns. Preliminary
research in Emergency Room.

This study analyzes the usage of Bioprocess in
abrasions and sccond degrec burns, observing
advaatages and disadvantages of this trear
ment. This clinical research shows an impor-
tant contol agaiost pain, 2 good hemostatic ef-
fect, an apparent reduction of healing time, an
exccllent cicatrization qualiry.

Key words: Abrasions - Burns - Bioprocess.

In recent years there has been increasing interest in the
search for synthetic substitutes for human skin which would have
the features of protecting the injured tissues, of being well
tolerated, easily applicable, and replacaable.1

Notwithstanding the continued improvements, in none of these
products to date is there the complete set of those features
which, by permitting the physiologic response of the injured

area, yield an "ideal skin-substitute® handage.2

Address for abstract requests: C. Magnocavallo - Department of
Emergency Surgery, Ospedale Fatebenefratelli, Corsoc Porta Nuova,
23 - 20121 Milan.
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This study examines Bioprocess, a synthetic film obtained,
via bioctechnology, from bacteria of the Acetobacter grcup.é

The purpose of the investigation was to evaluate the
efficacy and tolerance of Bioprocess in the treatment of second
degree burns of moderate extension and of abrasions resulting
from road accidents or to mishaps of other kinds.

The clinical investigation was conducted with the most
scrupulous adherence to the ethical principles stipulated in the
Helsinki Declaration.

Material and methods

Bioprocess is a film of reduced thickness, c. 0.05 mm, and
has the special feature of being transparent.

Among its characteristics we may recall its selective per-
meability, which permits passage by gases and impedes the passage
of liquids and micro-organisms; in addition, it allows exchanges
of agqueous vapor between the skin and the environment, thus pre-
venting maceration effects due to the lack of cutaneous
transpiration.

Bicprocess is composed of a bioclogicall inert substance that
does not provoke any cutaneous reaction and does not stimulate
bacterial grcwth.hﬂ

Throughout the entire clinical-trial phase, no sign of
metabolization of the product was observed, and toxic effects
were never evidenced at either the local or the systemic level.

The trial took place from December 1990 to May 1991;
selected during this period was a sample of 74 patients who
presented abrasions and/or second degree burns.

The protocol followed provides for the application of Bio-
process after cleansing and disinfection of the wound has been
performed; the excess disinfectant (agueous iodized seolution)
is eliminated with physiological salt solution,

The product is placed over the wound with slight massaging
with the fingers; after that, with the use of a gauze tampon

2
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imbued with physiclogical salt solution, the Bioprocess is caused
to adhere to the bed of the wound, the air bubbles being
eliminated with slight pressure.

The excess film is then eliminated by cutting away the Bio-
process about 1 cm from the margins and naturally following the
shape of the wound.

After these operations, a compress of sterile gauze is
applied to the film and is fixed with an occlusive bandage so as
to permit better adhesion of the film to the substrate.

The day after the application of the product (about 24 hours
afterwards) the occlusive bandage is removed and a non-occlusive
elastic net bandage is put on, the patient being asked not to
wet the product, in order to prevent detaching it.

The subsequent checks take place every 5 days, on the
average.

During these checks, the product is not replaced, and in
case serum has collected, complete needle aspiration of the
secretion is undertaken.

The hole thus produced is obliterated by the application of
about 1 square cm of Bioprocess placed on the wound by the same
modalities described above.

In case of possible blood-corpuscle collection (local infec-
tion), aggravation of the lesion, or the appearance of any
undesirable effect, treatment with Bioprocess is discontinued,
the film is removed, and the curative treatments appropriate to
the case are instituted.

The protocol applied provides, in addition, that at the
beginning of the treatment and at every check, an evaluation of
the pain is made according to an analog scale (VAS).

The degree of pain is indicated by the patient himself, who
jdentifies a point on a continuous line 10 cm long; to the left
end of this line the degree of pain of "absent" has been assigned
and to the right, end, the degree of pain of "unbearable" was

assigned (maximum intensity of the pain).
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The scale is divided into 5 ranges: a score of from 0 to 2
cm assigned by the patient is considered to be "pain absent"; one
of 2.1 to 4 cm, "mild pain"; one of 4.1 to 6 cm, "moderate pain';
cne of46.1 to 8 cm, "intense pain"; and one of 8.1 to 10 cm,
"unbearable pain."

&t each check, the investigator and the patient express a
judgment about the efficacy of the treatment, using in this case
a scoring of 1 te 3 (1 = poor; 2 = good; 3 = excellent).

The lesion is documented by means of photography at
admission and at the last check with complete cicatrization
(Figs. 1, 2, and 3).

At the end of the treatment, the following parameters are
cbserved and recorded:

- the guality of the cicatrization;

- the number of days required for 50% cicatrization of the
lesion;

- the length of the period of time for complete cicatriza-
zation, expressed in days; and

= the practicality of the use of the product.

Admitted to the study were patients over 18 years of age who
had given their oral consent to the trial.

Excluded from the trial were:

- patients with clinically detectable active local infection
and patients already treated with topical products at the site of
the lesion; .

- patients undergeoing corticostercid treatment by the
systemic route;

- patients suffering from generalized dermatitis; and

- patients who were not very cooperative and who did not
adhere to the check-up cycles.

Throughout the whole period of the trial, the patients were
not subjected to any other type of local treatment.

Only therapeutic measures necessary for the treatment of any
concomitant diseases were permitted, which were, however,
reported on the technical form.
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Results

The sample subjected to examination during the investigation
was composed of 74 patients, 36 of them women (48.7%) and 38, men

(51.3%); their mean age was around 41 years, the youngest patient

being 18 years old and the oldes one, 92.

The time elapsed from the time of the mishap teo observation

in the emergency room was about 19 hours, but was as much as 96
hours in some cases.

The minimum time elapsed was about 30 min.

Forty-two patients presented with second degree burns
(56.8%), whereas 32 came under medical observation because of
abrasions of various kinds (43.2%).

The types of mishap are listed in Table 1.

Table I. Types of mishap

" Typology Freguency % |
Road accident 14 18.9
Sports activity 5 6.7
Electrical sheock 3 4.0
Household work 19 25.7
Boiling liquid 26 35.1
Red-hot metal 4 5.4
Flame 1 1.4
sSyncope 1 1.4
Chemical burn 1 1.4

The anamnestic picture of the patients cobserved revealed
that 4 patients (5.4%) were hypertensive, undergoing antihyper-
tensive drug treatment; 2 patients were diabetic (2.7%).
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Table II - Pain points (mm) assigned to the chserved patients

Check Standard
Ho. Mean Numerousness | deviation Minimum Maximum

o 42.22 74.00 21.27 0.00 3.00
1 12.85 74.00 13.43 .00 75.00
2 3.05 73.00 6.04 0.00 38.00
3 0.98 64.00 2.63 0.00 13.00
4 0D.64 42.00 1.75 .00 8.00
7] 0.44 25.00 1.08 0.00 4.00

0-2: pain absent; 2.1-4: mild pain; 4.1-6: moderate pain; 6.1-

8: intense pain; 8.1-10: unbearable pain. 5

Table III - Days for 50% cicatrization of wound

Days Frequency %
5 1 1.5
6 B 11.5
7 10 14.7
B 9 13.2
9 17 25.0

10 B8 11.8
11 4 5.9
1z 3 4.4
13 2 2.9
14 3 4.4
15 3 4.4

The larger diameter of the lesions was 58 mm on the average
(minimum 8 mm, maximum 260 mm);the smaller diameter averaged 32
mm (minimum 3 mm, maximum 22 mm).

The degree of pain at the site of the lesion reported by the
patient was, for the most part, of moderate degree at admission
(check No. 0); cases were noted, however, in which pain was
absent and cases in which the pain was unbearable.

At the last observation (check No. 5), pain was practically
absent and only a few patients still presented mild pain (Table
I1).

391



Fifty per cent cicatrization of the wound had occurred
within 10 days on the average: there were, however, patients who
reached this result within 5 days and others, in 15 days (Table
IIT). %

Complete cicatrization occcurred within an average of 15 days
(with a minimum of 6 and a maximum of 43) (Table IV).

Table IV - Days for complete cicatrization

P

Days Fragquency

6
7
9
10
11
12
13
14
15
1le
17
18 1
19
20
21
22
23
24
25
27
28
43

® % % B B 4 = & %

*

—
HEEBGNFTIFR-MNBE0LOF &
L&D DD S D~ 00 b Wwins e

HHEMFPWRER UMD LOOGME WD WEREEP

The gquality of the cicatrization was judged to be good in 44
cases, excellent in 22, and in only 2 cases was the quality of
the cicatrization poor. _

In any case, the product was deemed to be very practical: in
€5 cases, the practicality of using the product proved to be good
or outright excellent.
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Practicality turns cut to be less good when the lesion is
located in the proximity of the joints and in mobile areas; that
reduces adhesion and facilitates premature detachment of the
Bioprocess, reguiring that it be replaced.

The judgments of the investigator and of the patients as to
the efficacy of the treatment were always positive, with an ever
increasing enthusiasm during successive checks.

In only 6 patients (8.1%) did an infection arise at the site
of the lesion, with blood-cell secretion, and we then preferred
to suspend the trial of the product and institute systemic anti-
biotic therapy with daily washing of the wound with the use of a
physiological salt solution containing an antibiotic.

Even though the protocel anticipates 5 checks, the patient
often (as can be seen from Table V) reached complete healing

within much shorter periods of time.

Table V. - Number of checks at complete cicatrization
Check Frequency %
1 & B.1
2 10 i i e
3 20 27.0
4 14 18.9
5 24 32.5
Conclusions

Among the numerous advantages observed in the course of the
preliminary study on the use of Bioprocess, the most striking
finding that appeared concerns the control of pain.

We were, in fact, able to observe, in agreement with other

9,10

authors, that the painful symptomatology can already be
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brought under control (without the use of NSAIDs) within 24 hours
(first check) after the application of Bioprocess.

This characteristic of Bioprocess, which attains really
surpriging results in the case of burns, is in all probability
due to the restoration of the physiologic microenvironment, one
favorable to the nerve endings exposed to the external milieu as
a result of the lesicn.

The selective permeability of Bioprocess does, in fact, make
it possible to control humidity, temperature, and oxygenation.

The patient himself, already surprised by and often
enthusiastic about the pain control reached so rapidly, is now
psychologically calm, and reassured, too, by the fact that it is
not necessary to replace the film until it comes off by itself
when healing has occurred.

In abrasions, pain control is less significant than in the
case of burns.

That can probably be attributed to the contusive trauma to
deep structures that is often associated with these lesions.

Obviously, Bioprocess cannot affect these structures
favorably; nevertheless, another property of Bioprocess emerges
in abrasions: its hemostatic effect.

This effect is probably due to the fact that Bioprocess,
once it is hydrated, exhibits good adherence to the surfaces on
which it is placed, affording a "plugging" effect on the lesion.

We note, moreover, facilitation of the formation of granu-
lation tissue in poorly vascularized areas (like, for example,
the lower third of the leg), even in elderly subjects with appar-
ent reduction of complete healing time.

The quality of the cicatrization, te the extent that it is
determined by the macroscopic method only, without biopsy and
histologic examination of the newly formed tissue, is
satisfactory, as we see from the photographs.

Toc summarize, Bioprocess exhibits the following features:
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- good adhesion;

- selective permeability;

- duration over time;

— barrier effect

- hypoallergenicity; and
- hemostatic capacity;

To the patient, it offers the following advantages:

- significant reduction of pain; .

- reduction of risks of infection:

- rapid re-epithelialization of excellent quality;

- single application in the majority of cases;

- easy hygiene and good comfort; and

= rapid resumption of normal activity.
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Fig. 1 - Second degree burn of right
forearm. Time 0 (admission to
Emergency Room). Injurious agent:
boiling oil. Time elapsed after

the incident: 48 hours.

Fig. 2 - Time 2 (second check).
Characteristic appearance of
Bioprocess after 8 days.

Fig. 3 - Complete cicatrization
after 14 days with single application
of Bioprocess.
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