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PROTECTIVE GARMENT CONTAINING 
MALLEABLE INSERT 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates generally to user 
adjustable or expandable protective apparel or garments. 
Such garments Would be capable of providing some protec 
tion for an individual in a hazardous environment While 
permitting easy size adjustability. Protective apparel or 
garments, such as coveralls and goWns, designed to provide 
barrier protection to a Wearer are Well knoWn in the art. Such 
protective garments are used in situations Where isolation of 
a Wearer from a particular environment is desirable, or it is 
desirable to inhibit or retard the passage of hazardous liquids 
and biological contaminates through the garment to the 
Wearer. 

[0002] For example, in the medical and health-care indus 
try, particularly With surgical procedures, a primary concern 
is isolation of the medical practitioner from patient ?uids 
such as blood, saliva, perspiration, etc. Protective garments 
rely on the barrier properties of the fabrics used in the 
garments, and on the construction and design of the garment. 
Openings or seams in the garments may be unsatisfactory, 
especially if the seams or openings are located in positions 
Where they may be subjected to stress and/or direct contact 
With the hazardous substances. 

[0003] Originally, surgical goWns Were made of linen, the 
goWns being sterilized prior to use in the operating room. 
Linen goWns Were not capable of preventing “strikethrough” 
of various liquids encountered during surgical procedures. 
As a result, the Wearer’s clothes came into contact With 
blood and the like, and a path Was established for the 
transmission of bacteria to and from the Wearer of the goWn. 
Additionally, linen goWns, due to their high cost, had to be 
used a number of times, thus necessitating laundering and 
sterilization betWeen successive uses. 

[0004] In an attempt to reduce strike-through of liquids 
and to eliminate the need for repeated laundering and 
sterilization, disposable goWns Were made from ?uid repel 
lent nonWoven fabrics. These goWns reduced liquid strike 
through for a limited time. HoWever, due to the generally 
inextensible nature of these nonWoven fabric constructions 
typically they tend to have less ability to conform to the 
body than the previously used linens or knits. In order to 
accommodate for a range of body shapes and sizes, the goWn 
is designed to be loose ?tting especially in the chest region, 
sleeve length, and goWn length. Making the goWn loose 
?tting generally minimizes the possibility that the goWn may 
otherWise be undesirably too tight in some area or areas. 
HoWever, this creates the very obvious problem that the 
goWn Will be too big for some Wearers. By making the goWn 
oversize a Wearer having body dimensions smaller than the 
maximum size contemplated by the goWn is subject to areas 
or regions of the goWn or sleeve that hang or are caused to 
hang loosely. This phenomenon is knoWn as “blousing”. 
Unfortunately blousing often occurs in or at regions Which 
may be undesirable for the intended use of the goWn. Such 
areas often include the chest region, sleeve area, and the 
overall length of the goWn itself. 

[0005] Moreover, many health care facilities purchase 
only the extra large size version of surgical goWns in order 
to minimize the volume of different inventory they must 
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maintain on site. In order to ?t these goWns to an individual 
Who may be smaller than that intended by the goWn size, the 
typical Wearer resorts to taping sections of the goWn together 
to minimize blousing, for example, in the sleeve area or 
chest region as Well as cutting portions of the goWn aWay so 
as to shorten the overall length of the goWn or shorten the 
sleeve length. 

[0006] Thus, a need exists for an improvement in mate 
rials Which may provide some degree of adjustability to an 
end user that may be incorporated into user Worn protective 
apparel or garments. Such a material Would be capable of 
being easily incorporated into the protective garment and 
Would also be economically cost effective to implement and 
practice. 

SUMMARY OF THE INVENTION 

[0007] Objects and advantages of the invention Will be set 
forth in the folloWing description, or may be obvious from 
the description, or may be learned through practice of the 
invention. 

[0008] The present invention relates to a unique con?gu 
ration of a protective garment, particularly a surgical goWn, 
Wherein regions of the garment are selectively extensible to 
provide for adjustability to accommodate various size Wear 
ers. These areas or regions may be incorporated into the 
garment by the addition of a dedicated material having 
characteristics described herein or alternatively may be 
formed from the substrate material of the garment itself. In 
any event, these regions containing extensible materials or 
properties are typically surrounded by the remaining mate 
rial of Which the garment is made, generally a nonextensible 
material and, thus, the regions of extensibility may be 
thought of as regions having extensible properties strategi 
cally located throughout the garment. 

[0009] It should be appreciated that, although the present 
invention has particular usefulness as a surgical goWn, the 
invention is not limited in scope to surgical goWns or to the 
medical industry. A garment constructed according to the 
present invention has Wide application and can be used in 
any instance Wherein a user adjustable garment is desirable 
in such applications as protective coveralls, goWns, robes, 
etc. As such, all such uses and garments are contemplated 
Within the scope of the invention. 

[0010] The garment, in form according to the invention 
may be a surgical goWn having a conventional body con 
?guration. That is, the garment may have a closed front 
portion made from a ?rst panel of material and an open back 
portion de?ned by back panels that are attached to the ?rst 
panel of material alongside the seams of the garment. In an 
alternate embodiment, the garment may have front and back 
portions formed from a single piece of material. As dis 
cussed in greater depth, the style and con?guration of the 
garments of the present invention are not intended to be 
considered a limiting factor. 

[0011] In an embodiment of the invention, a protective 
garment is provided having a garment body. The garment 
may be, for example, a surgical goWn, a protective coverall, 
etc. Moreover, in one particular embodiment an expandable 
garment is provided. The expandable garment may be a 
garment body having tWo sleeves attached. The garment 
body and sleeves may be formed of a nonWoven fabric 
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having a ?rst fabric surface and a second fabric surface 
Which is opposite the ?rst fabric surface. A plastically 
bendable shaping member may be a?ixed to one of the fabric 
surfaces, for example, the second fabric surface. This plas 
tically bendable shaping member Would be deformable and 
such deformation Would selectively lengthen and/or shorten 
the garment. The plastically bendable shaping member may 
be a soft Wire insert, a sheet of malleable material, a 
polymeric structure, etc. In one possible embodiment, the 
shaping member may be a Wire placed adjacent to and 
attached to a fabric surface coiling from a ?rst position to a 
second position. One such example being a coil of Wire 
attached to an inner surface of the garment sleeve and 
spiraling from a shoulder end to a hand end of the sleeve. 

[0012] The shaping member may be encased Within a 
sleeve, casing, pocket, or some other form of covering to 
minimize the potential of direct contact by the garment 
Wearer. For example, the casing may be a second nonWoven 
material, the same as or different than the material of Which 
the garment is made. Another possibility is that the casing 
may be as simple as an adhesive tape, adhering the shaping 
member to the fabric surface. In some embodiments, the 
shaping member itself may be adhesive and Would thus 
adhere directly to the fabric surface. 

[0013] In a further embodiment, it may be desirable to 
place a plurality of such shaping members upon sections of 
the garment. Each shaping member may be adapted to be 
independently lengthened to accommodate different size 
individuals. For example, the shaping members may be 
adapted to affect overall garment length, a?fect overall sleeve 
length, and to affect garment Width. Such a garment may 
prove useful as medical apparel, surgical goWns, shirts, 
and/or coveralls. 

[0014] Embodiments of the protective garment according 
to the invention are described beloW in greater detail With 
reference to the appended ?gures. 

BRIEF DESCRIPTION OF THE FIGURES 

[0015] FIG. 1 depicts one embodiment of a surgical goWn 
according to the present invention; 

[0016] FIG. 2 illustrates a cutaWay vieW of a shaping 
member of the FIG. 1 embodiment Within a casing of the 
FIG. 1 embodiment; 

[0017] FIG. 3 depicts the shaping member in the form of 
a malleable Wire insert spiraling along a sleeve of the FIG. 
1 embodiment; and 

[0018] FIG. 4 depicts one alternative embodiment of the 
shaping member, speci?cally in the form of a malleable 
sheet material. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0019] Reference Will noW be made in detail to one or 
more embodiments of the invention, examples of Which are 
graphically illustrated in the draWings. Each example and 
embodiment are provided by Way of explanation of the 
invention, and not meant as a limitation of the invention. For 
example, features illustrated or described as part of one 
embodiment may be utilized With another embodiment to 
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yield still a further embodiment. It is intended that the 
present invention include these and other modi?cations and 
variations. 

[0020] FIG. 1 illustrates an expandable garment 10 having 
a garment body 12 and tWo sleeves 14. Each of the sleeves 
14 is characterized in that it has a length that may be 
extended or shortened at the discretion of a Wearer as 

described infra. The garment body and/or sleeves may be 
manufactured of a variety of materials including nonWoven 
and Woven fabrics. Regardless of the materials, the fabric 
selected is characterized in that it Would have a ?rst fabric 
surface 16 and a second fabric surface 18. In the FIGs., this 
is depicted, respectively, as an outside surface and an inside 
surface When vieWed from the perspective of the garment 
Wearer. HoWever, it should be understood that the surfaces 
may be reversed from this con?guration Without deviating 
from the invention. 

[0021] Plastically bendable shaping members 20 are dis 
posed adjacent to, or in some embodiments attached or 
otherWise a?ixed to various portions of the second surface 
18. Selective manipulation or deformation of each member 
20 Would enable the Wearer to lengthen or shorten the fabric 
as desired. For example, a shaping member 20 may be 
situated on the garment sleeve 14 to facilitate lengthening or 
shortening of the sleeve. Other areas of the garment may be 
found suitable for placement of additional shaping members 
20. These areas include but are not limited to the garment 
body 12 to lengthen and shorten overall garment length, the 
back and/or chest region of the garment to minimize blous 
ing, as Well as any open portion to enable gathering of 
material to minimize the potential for entry of undesirable 
materials, such as bodily ?uids encountered during a surgi 
cal procedure. 

[0022] In some embodiments the shaping member 20 may 
be a ?attened sheet of malleable material such as a metallic 
foil as depicted on the right sleeve of FIG. 1. In other 
embodiments the shaping member 20 may be a length of soft 
Wire insert or a coil of soft Wire as depicted on the left sleeve 
of FIG. 1. Though a garment may contain one or more 
con?gurations of shaping members 20, the tWo embodi 
ments depicted in the FIG. 1 garment are meant to illustrate 
potential embodiments of shaping members and should not 
be construed as a requirement that more than one form must 
be in a single garment. 

[0023] Moreover, the actual material from Which the shap 
ing member is made is not critical to the invention. HoW 
ever, it desirably has the property that it can be repeatedly 
bent, plastically deformed, or otherWise manipulated and it 
Will essentially retain its shape or con?guration that it Was 
placed in. The phrase “essentially retain its shape” is meant 
to alloW some slight reformation, creep, or spring-back to 
the member. 

[0024] Looking noW to FIG. 2, it can be seen that the 
shaping member 20 may take the form of a malleable insert 
Within a portion of the garment, such as a pocket or casing 
22. In some embodiments, the shaping member may be 
removable as depicted, hoWever, other embodiments encase 
the shaping member therein. For example the shaping mem 
ber 20 may be sandWiched betWeen the second fabric 
surface 18 and a second material, such as second sheet 
material 24. In this con?guration, the shaping member or 
members 20 may be alloWed to ?oat freely betWeen the tWo 
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materials Which are adhered or bonded to one another at 
bond points 25 so as to create the casing 22. Of course, 
depending upon the siZe and shape of the shaping member 
or members 20, the casing could be con?gured so as to be 
large enough to enable some movement of the shaping 
member but not permit migration of the shaping member 
from that portion of the garment meant to be adjusted. The 
tWo sheet materials may be af?xed to one another to create 
the casing by any mechanical, chemical, or thermal process 
including but not limited to a combination of thermal 
bonding, mechanical bonding, chemical bonding, ultrasonic 
bonding, or other means Well knoWn and understood by 
those skilled in the art. 

[0025] Other embodiments contemplate adhering the 
shaping member directly to the second fabric surface 18. In 
the case of a ?attened shaping member, for example, a 
metallic foil, an adhesive Would suf?ce to adhere the shaping 
member 20 to the garment 10. Alternatively, in the case of 
a Wire or Wire-like shaping member, the casing 22 described 
supra Would be suitable. Another alternative to the casing or 
to the existence of the second sheet material 24 Would be to 
utiliZe an adhesive tape 26 to secure the shaping member 20 
to the second fabric surface 18. 

[0026] Looking, for example, to FIG. 3, a garment sleeve 
14 having been turned inside out is depicted having a 
malleable shaping member 20 in the form of a soft metallic 
Wire. The Wire spirals from a ?rst location 28 along the 
sleeve length to a second location 30. In the case of the 
sleeve 14, the ?rst location 28 may be located proximal to 
a shoulder portion of the sleeve Whereas the second location 
may be located proximal to a hand portion or culf portion of 
the sleeve. At any rate it may be seen that by bending the 
Wire upon itself or alternatively by straightening the Wire, 
the sleeve may be effectively lengthened and/or shortened as 
desired. In this embodiment the Wire is secured to the second 
surface by means of the adhesive tape 26 Which is depicted 
solely to illustrate one of the contemplated embodiments. As 
such, the Wire is depicted in phantom. 

[0027] Looking to FIG. 4, a malleable sheet material such 
as a metallic foil is shoWn as the shaping member 20. In this 
embodiment discrete inserts are strategically placed 
throughout the garment. These inserts are oriented parallel to 
the portion of the garment that is to be shortened. For 
example, in the sleeve 14, the shaping element is oriented 
parallel to the sleeve length so that deformation of the 
shaping member along its length serves to shorten the 
shaping member, thereby shortening the section in Which it 
is situated. As stated supra, the shaping members 20 may be 
adhered directly to the garment thereby substituting areas of 
malleable material for the inserts. 

[0028] The present invention thus far has described a 
garment 10 that may be found useful as a protective gar 
ment, particularly a surgical goWn, Wherein regions of the 
goWn contain shaping members so as to enable adjustability 
to accommodate various siZe Wearers. As stated supra, these 
areas or regions may be incorporated into the garment by the 
addition of shaping members adhered to the fabric or 
alternatively may be encased Within a second layer of 
substrate material comprising a layer that may be of a similar 
con?guration as the base fabric of the goWn itself. None 
theless, these regions are typically surrounded by the 
remaining material from Which the garment is made. This 
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material may be a nonextensible material such as a non 

Woven substrate. It should, hoWever, be appreciated that any 
garment made in accordance With this invention, including 
a surgical goWn is not limited to any particular type of 
material. 

[0029] Conventional materials for forming goWns are Well 
knoWn to those skilled in the art, and any such material may 
be used for a goWn in accordance With the present invention. 
As such, the garment may be made from a multitude of 
materials, including nonWoven materials suitable for dispos 
able use. A material particularly Well suited for use With the 
present invention is a three-layer nonWoven polypropylene 
material knoWn as SMS. “SMS” is an acronym for Spun 
bond, MeltbloWn, Spunbond, the process by Which the three 
layers are constructed and then laminated together. See for 
example U.S. Pat. No. 4,041,203 to Brock et al. One 
particular advantage is that the SMS material exhibits 
enhanced ?uid barrier characteristics, making it desirable for 
use in a surgical setting. It should be noted, hoWever, that 
other nonWovens as Well as other materials including Wov 

ens, knits, ?lms, foam/?lm laminates, and combinations 
thereof may be used in the construction of the present 
invention. As such, it should be appreciated that the type of 
fabric or material used for the garment is not a limiting 
factor of the invention. 

[0030] Additionally, it should be appreciated that, 
although the present invention has particular usefulness as a 
surgical goWn, the invention is not limited in scope to 
surgical goWns or to the medical industry. The garment 
according to the present invention has Wide application and 
can be used in any instance Where a user adjustable garment 
is desirable including such applications as protective cov 
eralls, goWns, robes, etc. Consequently, all such uses and 
garments are contemplated Within the scope of the inven 
tion. The value of such a garment may be easily understood 
by draWing a comparison to the present state of the art With 
respect to the solution presented herein. Presently a Wearer 
of a disposable garment is provided With a single predeter 
mined siZe. Custom ?tting of such garments is inherently 
impractical, therefore portions of the garment are often left 
long or loose to accommodate a larger percentage of Wearer 
body shapes and siZes. Use of the garment described herein 
containing appropriately located shaping members in certain 
areas, for example, in the garment arm sleeves, the garment 
leggings, at the chest and torso region, as Well as those 
regions directed to total garment length provides a Wearer 
With adjustability. The garment may initially appear to be 
foreshortened, hoWever, by pulling or tugging on the gar 
ment at the appropriate region, i.e., providing the necessary 
tensile force, that region of material is extended by the 
partial or full deformation of the shaping member contained 
in the region. This results in a lengthening of the garment at 
the speci?c region needed for proper ?t for the Wearer. 

[0031] It should be appreciated by those skilled in the art 
that various modi?cations and variations can be made to the 
embodiments of the present invention described and illus 
trated herein Without departing from the scope and spirit of 
the invention. The invention includes such modi?cations 
and variations coming Within the meaning and range of 
equivalency of the appended claims. 
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It is claimed: 
1. An expandable garment comprising: 

a garment body having tWo sleeves attached thereto, the 
garment body and sleeves formed of a nonWoven fabric 
having a ?rst fabric surface and a second fabric surface 
opposite the ?rst fabric surface, 

a plastically bendable shaping member af?xed to the 
second fabric surface for selectively lengthening and 
shortening a portion of the garment. 

2. The garment of claim 1 Wherein the plastically bend 
able shaping element comprises a soft Wire insert. 

3. The garment of claim 1 Wherein the plastically bend 
able shaping element comprises a sheet of malleable mate 
rial. 

4. The garment of claim 1 Wherein the plastically bend 
able shaping element comprises a coiled Wire such that the 
coiled Wire spirals from a portion of the sleeve proximate to 
a Wearer’s shoulder to a portion of the sleeve proximate to 
a Wearer’s hand. 

5. The garment of claim 1 comprising a second material 
disposed over and encasing the plastically bendable shaping 
member. 

6. The garment of claim 5 Wherein the second material 
comprises a second nonWoven fabric. 

7. The garment of claim 6 Wherein at least one of the 
nonWoven fabrics comprises a polyole?n. 

8. The garment of claim 5 Wherein the second material 
comprises an adhesive tape. 

9. A surgical goWn comprising: 

a garment body; 

tWo sleeves, each having length de?ned betWeen a shoul 
der end and a hand end, each attached to the garment 
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body at the shoulder end, and each comprising a 
shaping member af?xed to an inner surface of the 
sleeve so that bending the insert decreases sleeve length 
and unbending the insert increases sleeve length. 

soft malleable metallic Wire 

10. The goWn of claim 9 Wherein the shaping member 
comprises a soft plastically deformable Wire. 

11. The goWn of claim 9 Wherein the shaping member 
comprises a soft plastically deformable sheet material. 

12. The goWn of claim 9 Wherein the shaping member is 
oriented parallel to the sleeve length. 

13. The goWn of claim 9 Wherein the shaping member is 
spirally Wound around the circumference of the sleeve over 
the sleeve length. 

14. The goWn of claim 9 comprising a material for 
encasing the shaping member. 

15. The goWn of claim 14 Wherein the material comprises 
a second nonWoven fabric bonded to the ?rst nonWoven 
fabric. 

16. The goWn of claim 14 Wherein the material comprises 
an adhesive tape. 

17. The goWn of claim 9 comprising adhering the insert 
directly to the inner surface of the sleeve. 

18. The goWn of claim 9 comprising at least one addi 
tional shaping member affixed to the goWn body for adjust 
ably lengthening and shortening goWn length. 

19. The goWn of claim 9 comprising a plurality of inserts 
throughout the goWn to enable customiZed ?tting of the 
goWn. 


