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Abstract. A new type of knitted bandages for wound cover for
animals is proposed. Properties of different knitted stitches are
compared and tested to provide good elasticity and breathability
of bandage and the possibility to cut any necessary length and
openings in it. The Technology of the production of the proposed
bandages is developed.
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I. INTRODUCTION

It has long been recognized that wounds should be
protected while healing. For example, a bandage is applied to
a laceration to physically support the skin at the laceration and
to reduce the chance of infection. The term "wound" is
broadly defined herein to describe any internal (e.g., broken
bone) or external (e.g., laceration) injury caused by sickness or
intentional (e.g., surgery) or unintentional trauma.

Conventional wound covers for animals are simply
adaptations of wound covers for humans. Sterile gauze
bandages, white plaster casts, and stitches developed for
humans are all applied to animals. But the covering of a
wound presents unique problems when the wound is on an
animal. Initially, the animal cannot be expected to cooperate in
the healing process. On the contrary, an animal may have
natural instincts that cause it to act in a manner that is
detrimental to it. For example, an animal may lick, bite, or
scratch a wound following surgery; this licking may harm
surgical stitches and increases the likelihood of infection. An
animal may also scratch at a bandage that causes discomfort.

Conventional wound covers not only present physical
problems when applied to animals, but they can also cause
psychological problems that are more intense in animals. A
conventional wound cover may make the animal which the
wound cover is applied to feel isolated and vulnerable,
especially when it is with other animals. And other animals
will often act aggressively towards the animal wearing a
wound cover because the wounded animal looks different. [1].

Most of modern special devices which inhibit the animal's
ability to bite or lick its wound can be represented as different
versions of collars. Unfortunately such devices can interfere
with the animal's vision, eating, drinking, self-grooming, and
play. A Rather effective and popular is“an apron”. But it also
disturbs animals and restricts their free movement. There are
some versions of special protective garments [1]. But in this
case a lot of sizes are necessary and the product is rather
complicated and comparatively expensive. Unfortunately, all
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such garments and devices don’t give a possibility to cover the
neck zone of an animal, too. So, the development of effective
wound covers for animals is still an topical and a rather
complicated problem.

II. ANALYSIS OF BANDAGE PROPERTIES

In order to create and to offer a new type of wound cover
for the use in veterinary medicine, the demands for such
covers were specified by a survey among veterinarian
specialists in Latvia. The results of the survey are shown in
Fig.1.
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Fig.1 The results of survey

It can be seen from Fig.1 what are the main demands and
expected properties of wound covers are:
e  Dbreathability

ease of use

low unroving effect

elasticity and flexibility

low cost
To satisfy these demands an “endless” elastic knitted
tubular band (bandage of 5-10 meters length) with specific
technological properties was proposed for wound covering.
[2]. Its properties are: knitting stitches have to be of a ladder
proof structure, should have untwisted property for bandage
edges, a very high elasticity and extensibility, low density and
weight. Such properties guarantee breathability of a bandage,
a possibility to cut a wound cover of any necessary length and
any necessary openings without their fixing, which makes the
proposed bandages easy, convenient and economical in use.
To provide an elasticity of wound cover and, therefore, a good
fit to animal’s body, and also taking into consideration
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ecological aspect to produce bandages from natural yarns in
bland with polyurethane (elasthane or lycra) and polyester
(PE) or polyamide (PA), the use of elastic threads was
proposed.

The analysis of properties of well-known knitting stiches
[3] showed that most of the above-mentioned demands can be
satisfied by application the following knitted stitches:

e RibI+1

e Cardigan stitch

e  Half-cardigan stitch
e Interlock

Rib 1+1 stitch does not have a ladder resist structure. But
has other necessary technological properties. So, potentially, it
can be used as a wound cover if not necessary to cut any
openings in it, then, for example, as a wound protector in a
neck zone.

Cardigan and interlock stitches completely satisfy the
requirements from the point of view of elasticity, effects of
low unroving and highelastic recovery effects. But to produce
small diameter tubular knitted bands without sewing operation
using such stitches, special small diameter secular machines
are necessary. Such type of equipment is not available in
Latvia at the moment.

Taking into consideration present technological possibilities
of knitting equipment of Latvian enterprises rib 1+1 and half-
cardigan stitches were chosen for further analysis. Proposed
bandages with such stitches can be produced using double
cylinder hosiery machines with lower take-off mechanism.
These machines also provide a possibility to produce plating
knitting which would improve elastic properties and
appearance of the product.

III. THE RESULTS OF SAMPLE TESTING

To develop a technology of bandage manufacturing and to
control their properties, samples of bandages with different
combinations of yarn feeding were knitted and tested. Double
cylinder hosiery machine (cylinder diameter3 !5”, 154
needles) was used and samples with the following feeding
combinations were knitted

#1 — cotton yarn 25 tex + elasthan 2,2 tex/PE 8.4 tex;

#2 — cotton yarn 25 tex + 2(elasthan 2,2 tex/PE 8,4 tex);

#3 — cotton yarn 25 tex + lycra 2,2 tex/PA 7 tex;

#4 — cotton yarn 29 tex + elasthan 2,2 tex/PE 8.4 tex;

#5 — cotton yarn 29 tex + lycra 2,2 tex/PA 7 tex.

Such properties, as elasticity, residual deformation,
breathability, yarn consumption were tested and compared.
The influence of thermal stabilization on bandage properties
was studied as well.

Breathability. Breathability control was made according to
LVS EN ISO 9237-2001.The main results are represented in
Table 1.

It can be seen from Table 1 that samples #1 and #3 for both
half-cardigan and ribl+1 stitches have the highest
breathability. Thermal stabilization of the samples leads to
their breathability reduction about 25-30%.
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TABLE 1
BREATHABILITY COEFFICIENTS
- Breathability
Breathability coeff. after
coeff. before .
Samp.# thermal Difference,
thermal P
e s stabilization, %
stabilization, mm/s
mm/s
Half-cardigan stich

1 469 341 27

2 369 249 33

3 451 301 33

4 446 297 33

5 438 299 32

Rib 1+1 stitch

1 414 326 21

2 296 207 30

3 384 289 25

4 347 234 33

5 321 245 24
Elasticity and residual deformation. Maximal
deformations under different loading and residual

deformations after unloading during specific periods of time
were controlled for the tested samples.
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Fig.2 Deformation before thermal stabilization
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Fig.3 Deformation after thermal stabilization

As an example, Figs. 2 and 3 show test results for sample
#1, a half-cardigan stitch made before and after thermal
stabilization of the sample, correspondently.

Analysis of experimental data showed that samples with
half-cardigan stitch have less elongation and less residual
deformation than corresponding samples with rib 1+1 stitch.
So bandages knitted with half-cardigan stitch are more elastic
than the ones with ribl+1. Comparative analysis of tests for
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samples with and without thermal stabilization showed that
thermal treatment reduces both maximal elongation and
elasticity of the samples.

Yarn consumption. Tests were made for samples 1 m long.
Tests results are represented in Table 2.

TABLE 2
YARN CONSUMPTION
Cotton Cotton El.2.2tex/ Lycra Mass
25tex 29tex Pe 8.4 2.2tex/ PA
Samp. # total, g
mass, g mass, g mass, g 7 mass, g
Half-cardigan stich
1 29.45 11.575 41.025
2 28.7 22.245 50.945
3 27.4 10.53 37.93
4 35.58 11.345 46.925
5 35.235 9.795 45.03
Rib 1+1 stich
1 22.35 8.665 31.015
2 22.595 17.485 40.08
3 21.98 8.04 30.02
4 28.325 8.64 36.965
5 26.995 8.205 35.2

It can be seen from Table 2 that lower yarn consumption for
both examined stitches have samples #3 and #1.

Final results and their estimation. Comparative analysis of
all groups of tests showed that a more preferable stitch for
bandage knitting is half-cardigan because of its high
elongation ability, good elasticity, breathability and property
of low unroving. The Preferable feeding combination is
cotton yarn 25 tex + elasthan 2.2 tex/PE 8.4 tex or cotton yarn
25 tex + lycra 2.2 tex/PA 7 tex. Thermal stabilization of
bandages degrades their quality. Obviously it also increases
production expenses.

Fig.4 Tubular knitted bandages

On the basis of the present investigation sampled bandages
were produced (Fig.4) and were tested for wound covering at
the Faculty of Veterinarian Medicine of Latvian University of
Agriculture. These tests showed that the proposed bandages
are easy and convenient in use and comfortable for animals. A
Bandage also gives possibility to make necessary injections
directly through it without taking it off.

The Tested bandages are used in veterinarian clinics of the
Baltic States now under the name Doubledid™ Bandages

(Fig.5).
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Fig.5 Application of Doubledid™ Bandage

IV. CONCLUSIONS

The survey of necessary properties of wound covers for
animals is made and main demands for such cover are
formulated.

On the basis of formulated demands a new type of knitted
bandages for wound covering for animals is proposed.
Bandages are knitted as “endless” tubular bands with ladder
restrict stitches which provide a possibility to cut any
necessary length and openings depending on animal size and
anatomical characteristics.

Breathability, elasticity, residual deformation and yarn
consumption of bandages with different stitches, yarn feeding
combinations and thermal treatment are compared. From
medical and technological points of view most suitable
variations are selected.

The technology of production of new bandages is
developed. Proposed bandages are tested and applied in
veterinarian clinics of Baltic States.
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Aleksandrs Okss, Ilze Bernikova, Jelena Oksa, Agris IlgaZs. Dzivnieku briices aizsargajosas trikotaZas saites un to izgatavo$anas tehnologija.

Dzivnieku braiu aizsargasanai tiek lietoti adaptéti cilvéku briicu aizsargaSanai lietotie 1idzekli, tadi ka sterili marles parsgji, iegipséjumi un Suves. Dzivnieka
kermena ipatnibas un nepaklauSanas arstéSanai biezi vien apgritina briices dziSanu. Pieméram, dzivnieks var sakt laizit, kodit vai kasit briici, savukart tas var
veicinat infekcijas iek|GSanu brice.

Paslaik pieejamie briices aizsargdjosie izstradajumi dzivniekam var izraisit gan fiziskas, gan emociondlas ne€rtibas un pat traumas. Biezi vien dzivnieki jutas
izoléti no apkartgjas pasaules, ka arT viegli ievainojami. Tap&c atbilstosu briicu aizsargajoso izstradajumu izgatavoSana ir aktuala probléma veterinarmedicina.
Problémas risinasanai tiek piedavata jauna veida bricu pars€ju izgatavoSana. Ta ir tubulara elastiga dazada garuma (sakot no 5 m) un diametra trikotazas saites.
Saitei tiek izvElets mazirstoss pinums.

Piedavata brii¢u parsgja prieksrocibas ir ta &rta uzlik§ana un rtums (saites ir loti mikstas, elastigas, netrauc€ kustibas, nodro$ina labu gaisa un siltuma apmainu
starp dzivnieka kermeni un apkartgjo vidi). V&l viena prieksrociba ir iesp&ja veikt injekciju, saiti nenovelkot nost.

Lai noskaidrotu vispiemérotako saites razoSanas tehnologiju, tika aptaujati veterinararsti, tadéjadi noskaidrojot saitei nepiecieSsamas IpaSibas, ka arT teorétiski un
eksperimentali tika salidzinati dazadi pinuma veidi.

Piedavatas saites tiek izgatavotas, izmantojot zeku adiSanas masinu. Izejmaterials - kokvilnas dzija kopa ar elastanu. Tiek izmatots mazirsto§s pinums, kas lauj
saiti nogriezt nepiecieSama garuma, ka ari veikt iegriezumus garenvirziena (atveres dzivnieku kepam).

Saites tika test€tas Latvijas Lauksaimniecibas universitateé, Veterinarmedicinas fakultate. Tas tiek lietotas Baltijas valstu veterinarklinikas ar nosaukumu
,Doubledid Bandage” .

Anexkanap Okc, Hiase Bepuukosa, Enena Oxc, Arpuc Hiarasxkce. TpukoraskHbie 0aHAaKH ISl 3aILUTBI PaH )KUBOTHBIX U TEXHOJIOTHSI MX U3TOTOBJICHUS.
PaHbI y KMBOTHBIX — 9TO OJIHA U3 CaMBIX PACIPOCTPAHCHHBIX MATONOTHH B MPAKTHKE BETEPHHAPHON MeAUUUHBL, [Ipy 3TOM MOBS3KH IS PaH )XHBOTHBIX - 3TO,
Kak IIPaBHIIO, aIalTHPOBAHHBIEC IIEPEBSI30YHBIC MaTEPHAIIBI, HCIIOIb3yeMble B 0ObIMHOI MequiHe. OIHAKO, YUYUTHIBAs!, YTO XKHUBOTHBIE M3HAYAIEHO HE SIBILIOTCS
«TapTHepaMm» Bpava B IPOLECCE 3a)KHBICHUS MX MOBPEKICHUH, HCIIONB30BaHHE HX B BETCPUHAPHMH BCTPEYACT Psij PU3NUECKUX U TEXHUYECKHX TPYIHOCTEH.
Kpome Toro, 0ObI4HBIC MEPEBS30YHBIC MaTEPUAbl MOTYT BBI3BIBATH M CEPbE3HbIC MCHXOJIOIMYECKUE MPOOIIEMBI y KUBOTHBIX. B 4aCTHOCTH, Takue MOBS3KH
MOTYT BBI3BIBATh y HUX YyBCTBO OECHOKOICTBA, H30ISIUH, OCOOCHHO IIPU KOHTAKTe C APYTUMH )KUBOTHBIMHU.

ITosTomy pa3zpaboTKa IOBS30K IS paH >KMBOTHBIX SIBJIIETCS] aKTyaIbHOM M JOCTATOYHO CJIOKHOM IpoGiieMoit. J[iist ee perieHus IpeaIoKeH HOBBIH THII OBSI3KH
(Ganmaxa) Ui paH, NPEICTABISIOMINKA CO00H OECKOHEUHYI0 TPHUKOTAXKHYIO 3JaCTHYHYI0 TPYOKY, CBA3aHHYIO HEPACHyCKAIOMIUMCS MepeIruieTeHHEM,
00ecIeunBalonM He0OX0MUMBIH BO3TyX000MEH I TEILIO3aIUTy KHUBOTHOTO.

OCHOBHBIE JOCTOMHCTBA IPEIJI0KEHHOr0 OaH/ aka — IKOHOMUYHOCTH ¥ IPOCTOTA B UCIIOJIL30BAHHU BETEPHHAPHBIMH BpadaMH, yJOOCTBO JUIS XKUBOTHBIX (OYEHb
JIETKUH M MPAKTHYECKM HE CHIDKACT MOABIKHOCTH), BO3MOXKHOCTb HCIIOJIB30BAHHS JUIS 3alUTHI LIEHHOr0 OT/IENa M NPOBEJCHUS HMHBEKIUH NPsMO uepes
OaHIax, TO €CTh 0€3 ero CHATHUS.

PaspaboTana TeXHOJIOTHS NPOM3BOACTBA HPEIIOKEHHOTO OaHIaxa, JUIsl 4ero MpOBEJCHBI CPaBHHUTEIBHbBIE HUCCIICJOBAHHS CBOMCTB TPHUKOTAKHBIX IOJOTEH C
Pa3IUYHBIMK HEPEIUICTCHUSIMH U 3alPaBOYHBIMHM JaHHBIMU M OIPE/EICHbI MEPEIUICTCHNS U 3alPaBKKM HAMIYYIINM 00pa3oM 00ecreYnBaroIiie BbITOIHEHHE
TpeGOBaHU, IPEBSIBIACMBIX K OBA3KAaM PaH )KHBOTHBIX.

IMpennoxxenHble 6annaXH OBUIH aIpOOUPOBAHEI Ha (haKyIbTeTe BETePUHAPHOH MeTUIUHBI JIAaTBUICKOTO CEIbCKOXO3SHCTBEHHOTO YHHBEPCUTETA U IOy HIN
TIOTIOKHUTENBHYIO OIIEHKY. B HacToOsIEe BpeMs OHH MCTIONB3YIOTCS B BETEPHHAPHBIX KIIMHUKAX CTpaH BanTum mon HasBanueM Doubledid™ Bandages
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