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Method of Manufactwjng Low· Contaminant Wiper· 

Bactu.:ovn~ ofthe (pymtiou 

(~~S"'s~-~ 

iQ-t,\ftto-¥- . ·· 

Th~ inventi<?n relates to the manufacturing of po~yester fabric for wipets, 

in particular, wipers which release fewer particulate contaminates. 

S Wipers may be made from knitted, woven or non-woven polyester 

fabrics. The typical manufacturing process begins with ~rawing and texturirig 

continuous .filament poly~ yam. The textured yam is knitted or ~oven to 

constIUct a fabric, and the fabric is washed or scoured to .remove sphlning oils. 

'Ihe fabric may be chemically modified in order to improve its wettability and 

1 O performance. The fabric is then dried in a ••t.entcr franic" oven a~ a temperature 

of between 325 and 4S0° F, to remove moisture and heat set the fabric. Heat 

setting dissipates stress in the polyester fibers and. stabilizes the fabric. 

Next,, the fabric is cut into wipa:s, typically 9 inch by 9 inch squares. 

The wipers ma.y remain unlaundered or may be washed ~ a clcanroom laundry, 

IS employing apccial siufactantS and highly· filtered and pu#fied water, to reduce 

the contamin~on present on the fabric. After .washing, the wipers may be 

packaged diy in ~ir-tigbt plestic bag.,. or pre·sablr~ with a suitable solvent 

before bein~ paGkagM, and are ready for use. 

These wipers are utilized for a number of different applications~ includhlg 

20 cleaning within cleamooms, automotive painting ~ms and other clcanroom 

environm=.t~. Ea.ch diffC1:cnt application emp_has~ "118i!J- standards these 
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t)p~ of Wlp~-should attain. For example, for wipers utilized in cleanrooms, 

stringent performan"· standards must be met. These standards are related to 

sorbency and GOD~tion, including maximum .allowable particulate, 

unspecified extractable matter~ individual ionic contaminants. The standards 

S for particulate contaminant release arc especially rigoro~ and various methods 

have been dc:Viscd to meet them. For exampl~, Paley et _al., US 4,888,229, 

descrl~es a wiper ba.ving tused borders, the scaled edge of the wipers being 

present to reduce contamination caused by small fiber$. Diaber et al., US 

Sa229, 181, describes a knit fabric tube~ only two edges of which must be cut and 

. . 
10 $ealed, th~by reducing the contamination caused by Joos~ fibers from the 

edges. Paley et al., US S,271,995, describes a wiper for a cleanroom 

environment that has reduced inorganic contaminants through the use of a 

~peci.fic yam, namely "nylon bright". Reynolds, US S,069,735, describes a 

procedure to cut the fabric into pieces using.a hot air jet in the range of 600 to 

l S 800° F to melt the fibers, forming a sealed edge product with reduced loose fiber 
. 

. contamination. 

Despite advances made In reducing particulate contamination release 

from cleanroom wipers, further reductions in particulate release ·arc1 

nevertheless, highly desirable. · 

20 Summ•l'J' of the InyenUog 

Therefore, an obj~ of the invention is to proYide a low contaminant 

wiping cloth suitable for a wide range of applications. Another object of the 
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inve~on is to provide a wiper which.meets substantially all of the specificati0ns 

fer us.e jn" cleanmoms, parti9ularly Class 100 cleanroo~ and below, to provide 

an bnproved method of manufacturing a cleanroom wiper.and to provide a wiJ?er 

having a substantial ·r~uction in.particulate release. A fuxther object of the 

S invention is to pt'ovide a clcanroom wiper having a high liquid sorbency 

capacity. Yet another object of the invention is to proyi~ a wiper which is 

dimensionally stable. The term dimcn~ionally stable means, in this instance, a 

wiper which lies substantially fiat and does not curl into a roll, especially after 

the wiper is laundered. Preferably, the wiper does not undergo any appreciable 

10 linear shrinkage (less than 5%) whqt it is exposed to a heat source of 175 

degrees fabrcnheit for S minutes. 

Accordingly, a method of mam~facturing a. textile article for use Jn a 

clean.room is provided having the steps of constrUcting a knitted or woven fabric 

from polyester yam, heat setting the fabric at a temperature of from 180° to 300° 

1 S F and cutting the fabric to fonn the desired article; wherein the polyester fiber 

has noi been heated above a temperature of 300° F. The invention also includes 

a textile articlC, such as a wiper, made "according to the aforementioned process. 

Without being bound to a particular theoey, it is believed th.at heating the 

polyester fiber above 300° F causes low molecular weight polym~s or 

20 oligomen to blossom to the surface of the polyester fiber, where they crystalizc 

into s..'llall p3iticles. These small particles, known as 1'trimer particles" can 

number as high as 1 ~ 109 O! gteater particl~ per squsre meter, have a high 



affini11 for the polyester. ~r!Q .and: arc very difficult to J'CDlOVC using 

conventional laundetjDg pro~J. Neverthel~, ~ trhner particles can 

tel case fro~ the fabric amf b~e a source of co.ntaminatiOn. Appllc"ant has 

eStablishcd a direct ~elati,QQ between the temperature to.which the polyester 

5 fiber has been exposed and pal'ticulate contamination released 'from the fabric. 

The inVcnti~ including altemate embodiments thereof, Incorporates the 

· . advantages ·of.being adaptable.to exisf:ing manufactu.ting pro~ses; reducing 

puticulate contamination on the fiber dramatically; being useful with· 

conventional polyc...ctter fibers; and having hlgh sorbency capacity and 

10 . dimensional ttabili~, as defined above. 

JkjefDe1erlptlon.of the Drawings 

Figure 1 is a graph of particulate contaminates greater than 0.5 microns 

(millions per square meter) versus the .maxhnwn temperature· (degrees F) to . . 

which the fabric has been exposed as measured by the Biaxial Shake Test (IEST • 

· 15 RP-CC-004.2 § S.2) on unlaundered fabric. 

Detailed Detcription of the Inyentfgn 

Without limiting the scope of the invention, the prefeaed embodiments 

and features are hereinafter set forth. Unless otherwise indicated, all parts and 

percentages are by weight, conditions are ambient, i.e. one atmosphere of 

20 pressure and 2S° C •. 

All of the United Staies patents cited in the specification are hereby 

incO?porated by referenee. 
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-Th~ wi~ of the~- invention m°ay be-~ ft'om woven or 

knitted polyest« ~ pre~erably fibers of poly( ethylene terephthalate). It is 

also prefera\>le ~ consuuct the fabrics ~om continlious.filament,·potyester yam.. 

Yams having a wide variety of denier and filament count may be employed. 

S Examples of uscibl yams are those having a denier to filament ratio of from 0.1 · 

to 10, a denier of IS to 250 with filament counts ranging from 10 to 250. A 

wide range of fabric wefights .may be employed in the present invention. 

Typitally, the tabtics used for dcanroom wipers have a weight. of I to 9 ounces 

per square yard, prcfer8bly 3 'tQ 7 ounces per square yard. · · 

10 The ymi employed in th" fabric may be a teXtured polyester yam. Such 

yams are commercially available and tbeir manufacture is well knoWn in the 

arts. Briefly, partially oriented yam (POY) is modified by crimpjng, imparting 
. . 

random loops, or oth~ae modifying the bulk or surface texture of yam to . 

increase cover, absorbency, resilience, abrasion resistance, warmth, insulation 

.1 S and/or ro impro~o aesthetics. A general description of the texturing process may 

be foiJnd in the BncyclOpcdia of Textiles, Fibers, and Non-woven Fabrics, 

Encyclopedia Reprint Series, Ed. Martin Grayson, pages 381-398, John Wdcy 

and Sons (1984) and Dictionary of Fiber and Textile Technolog)', Hoechst 

Celanese (1989). The yam is preferably not heated above a temperature of 300° 

20 F. during the ~extudng process. and generally will not be heated above a 

temperature of225°F. 

~e fabric may be washed or scoured to· remove spin_ning oitSa dirt and 
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other co~tion. Optionally, the fabric may also .be.chemically modified 

With a finish to .improve its wcttabilif;y and washability. '~les of appli*le 

chemical modifications may be found in U.S .. Patcnts 3,660,010; 3,676,0S2i 

3,981,807; 3,625,754;· 4,~14,SS~i 4,207,071; 4,290,76Si 4,0,68,03S; 4,937;l77; 

s 3,377,249; 3,S35,141; 3,540,835; 3,S63,19S; 3,598,641:3,574,620; 3,632,420; 

3,650,801; 3,.,52,212; 3,690,942;· 3,897,206; 4,090,844;· 4,131,SSO; 3,649,165; 

4,073,993; 4,427,SS7; 3,620,826; 4,164,392; and 4,168,954. The finish may be 

applied to tho fa.bric in the form of an aqueous liquor .usJng.conventional 

techniques. 

10 The fabric is heat set to provide dimensional sta~ty, as defined above, 

which is usually" combined with <hying the fabric subsequent to washmg, 

.scouring or application of miscellaneous finishes. The fabric is preferably heat 

set at a temperature above what the yams have pr~viously experienced, after the 

initial spinning of the fiber. Preferably, the fabric lies tlat when it is heat set. 

l~ The fabnc is heat set at ~temperature of from 180° to 300° F, preferably from · 

200" tO 275° F, mostptefmibly from 22~0 to 26S° F. 

Heat setting ip.a.y adv.antageously be p¢"onned in a tenter frame oven, fu 
. . 

which the fabri~ is held flat during heating and while it begins to coot The 

temperature of the oven may be higher than the-temperature actually experienced 

20 by the yam. which~ be a function of the oven. or deyer temp~ profile, 

_length and speed of the fftbric through the oven. 

Tu:c highest tempe.mture whioh the polyester yani cxperienc;a subsequent 
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io spbmtag can be determined by Differential Scannms ~orimotcr (DSC). 

Briefly, the method involves heating a s~lc while m~uring heat flow. The 

. . . 
hi8hest temperature experienced by the sample appcm as a broad peak. Jn 

order to ttlinimia generation qf particulates, the maximum temperature to which . . . . 

S the yam is heated during any processing step is 300° P or below, preferably 275° 

For below, niostprcferably 265° For below. 

The fabric is cut into nominal sizcs·for use as a cleanroom Wiper, which 

are prefer.ably squares ranging from 6 inch by 6 inch to 12 inch by 12 inch, with 

9 inch by 9 inch squares being common. Any geometric shape may be employed 

10 as the shape ·of the inventive wipes. The fabric is preferably.., though not 

necessarily, cut using a technique which fuses the end of the yam~ thereby 

preventing unraveling and particle generation. Examples of suitable techniques 

may be found in Reynoldsio US S,069, 735, and the references cited therein. 
. . 

The inventive wipes may also be utilized in automotive paint rooms 

1 S where the area itself is not necessarily substantially free from contamination. 

The low level of contaminants which may be released from the inventive wipes 

aids in the spray painting of an automobile. Prior to the application of paint 

coats to the body .of the automobile or component part thereof. it may be 

necessary to clean unwanted liquids or debris from the surface. The inventive 

20 wipes provide iluch a painter with a cleaning article which will deposit a 

minim~ of debris, fibers, or other eype of con~ on the surface to be 

painted. 
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Prior to_p8ckaging the wipers for use in clcanrooms, it is dCsJrablc to 

wash. the fabric or wipers in a cleanroom laundry, which may be characterized-as 

· a laund?y faqility to rel?love and minimize contamination of the wipers. The 

clcanroom laundry ma~ eµiploy ~pccial filters, sutfactants, seques~ purified 

S water, etc. to remove oils, reduce particle count and extract undesirable ion 

10 

contaminates. Examples of suitable equipment and d~cription of cleanroom 

laundries may be found in Austin, Dr. Philip It~ "Encyclopedia.of Clcanrooms, 

Bio·Cleanrooms and Aseptic Areas", Contamination Control Seminars, 

Michigan (1995). . 

Te.uing 

Among.the standards which may be imposed on clcanroom wipers 

include performance criteria related to sorbency and contaminates. One 

~tandard for evaluating clean.room wipers is the Institute of Envitorunental 

Sciences &. Technology (IEST), Contamination Control Division Recommended 

15 Practice 004.2, which may be cited as IEST-RP.CC004.2, "Evaluating Wiping 

. 
Materials Used in Cleanrooms and Other Controlled Environments". 

Sectjon 7 of Recommended Practice 004.2 sets forth some of the tests 

utilized for determining the capacity and rate &otption of clean.room wipers. The 

capacity tests is performed by saturating a known area of wiper with a selected 

20 liquid and then calc~ating the volume sorbed per unit mass and per unit area of 

wiper (IBST-RP·CC004.2 § 7.1). The sorbency per .unit mass is referred to as 

the "intrinsic sorbcncy""and is the volume of liqUid in niillilitcrs sorbed per unit 
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of mass of'wiper in grams. The "extrinsic ~orbency". is tho volume of liquid.in 

mlllilitm sorbcd per unit area of wiper in square meters. 

Tho rate of sorption of a cleamoom wiper is meas~ by.allowirig a -~P 

of water to fall froni ~ ~height onto~ aur(ace_ of a.wiper. The time 

s requited for the disappearance of specular reflection &om the drop is measured 

and recorded.as the so:ption rate (IEST-RP-CC004.2 § 7.2). 

The primary test.for contaminapon associated with oleanroom wipers are 

those me~suring particles, unspecified extractable matter, and individual ionic 

constltuenu. The number of particles released during wetting and mC9hanica1 

-10 stress can be measured in th~ Biaxial Shake Test (IEST-RP-CC004.2 § 5.2). 

Briefly, the wipers are placed in a jar of water and shaken. Aliquots are 

removed from the sh2ker and the number of particles is counted, typically those 

jn the size range of O.l microns and larger m:e specified. The number of 

particles greater thm a given particle size are reported in millions per square 

· 1s meter of fabric. 

The amount of extractable contamination associated with a cleanroom 

wiper is deterntincd by extracting the wiper with a solvent, such as water, 

isopropylalcohol or acetone, evaporating the solvent and weighing the non· 

volatile residue (JEST-RP-CC004.2 § 6.1). The quanti~ of C).1J'acted matter 

20 may be reported as~ extracted per mass of wiper or mass extracted per unit 

area of wiper. 
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Th~ orpPic an~ inorganic non-volatile residue ~y be-further analyzed, 

when it is deshible to know how ~uch ·of a particular ~ies is present. 

Typically, the non-volatile residue iS tested :f'or v:arious inorganic, anionic or 

cationic constituents; for example Al, Ca, Cl, F, Li, M& K, Na and Zn (IEST-

S RP-CC004.2 §6.2). 

The.invention may be tbrther understood by ref~ce to the following 

examples. 

EXAMPLE l 

The effect of heat setting temperature on particulate contamination was 

10 tested as follows. 

Partially oriented yam (POY) was drawn and textured on a false twist 

texturing machine at a maximum temperature of approximately 180° F. The 

~d yam was circular knit into a fabric of approximately 4 ounces per square 

yard. This fabric was· scoured in a jet to remove spinning oils, for 20 -minutes at 

15 180° J:. The fabric was dried on a tenter frame oven at 250° F, at a speed of2S 

yards per minute. 

The fabric was rewec, and samples of the fabric were dried and heat set on a tenter 

frame oven at temperatures rangini from 250° to 400° F. The fabric samples were then 

cut into 9" x 9" squares and tested for partictil.ate contamination accordina to the Biaxlal 

20 S~c Test (IEST·~..CC004.2 & S.2). The results of the test arc shown in Table 1 

below, and in Figure I. The heat histoiy of the fabric. was tested using a differential 

scamW>g calorimeter (DSC). The biihcst tcmperarure to :WhiCh ~e faJ:>ric (~yam) had 
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. · · ~-h.cited-is $J reported in Table I .below. Pieces of the fabric wcrcs cut and Viewed 

under a ~.electron microscope (SEM)~ The SEMpi~s show very little $urface 

partiolcs on~ fabric heat set at 2500 F, .with increasing surface particles ·as. the heat ut. 

temp~ iS. m=ascd to 400° F. 

TABLE! 

·renter DSC Measured Unwashed -greare1 
TemperatuYe Temp thtin 0.5 microns-

partklu 
(degrcesF) (degrees F) (million partiolcs/sq. 

meter) 
250 261 30 
215 288 45 
300 291 58 
325 313 12 
350 3Sl 162 
315 372 225 
400 394 196 

EXAMPLB2 

A test Wa.s conducted to test the release of particles from wipers which were 

heat set at various temperatures and were saturated in a mixture of water and 2 .. 

propanol. 

.20 Two types of partially oriented Y.&:m (POY) were drawn and textured on a 

&He twist texturing machine at a. maximum temperature of approximately 180° F. 

lhc textured yams. ?O dcnicr/34 filament and 70 denicr/l 00 filament, were circular 
. . 

knit Into a fabric in a 3:1 ratio, respectively. to give.a weight of approximately 4 

ounces per square yard: nus fabric~ iCOured in a jct to remove spinning oils, 



-12-

for 20~Ute!at180° F. The fabric was designated Style 11A11
• Samples of the 

fabric ~ere ~~din a tenter frame oven at three temperatures: .250° F. 3Q0° F, and 

:3S0° F. at speeds of25, 3S, and SO yards per minute respectiv~ly. The fabric was 

then ctit into 9"" 9" wipers~ anct washed ~d dried in a ~leari.room laundl)'. 

5 . These .wipers were p!a~cd into packages of 50 wipm each and saturated . 

with S40 ml of a mixture of 95% ultrapure water and S~ submicron. filter~d 2-

propanol. These packages were allowed to ~it for more than 24 hours. They were 

·then open~d and two wipers from each package were tested for particulate. 

contamination accordlng to the Biaxial Shake Test (IEST-RP-CC004.2 &. S.2). 

l 0 Five packages each were tested from the fabric heat set at 250 and 300 degrees. Ten 

packages were. testCd from the fabric heat set at 350 degrees. The results of the 

Biaxial Shake Test are shown below in Table 2. The 11small particles" reported arc 

those measuring between 0.5 and 20 microns and ihe "large particles" reported are 

those measuring betWeen 5 and 20 microns. 

TABLE2 

Fpbrtc Hem Set Temperature Small Particles (std. dev.) Large Particlu (std dev.> 
Style DegreuC millions/sq. m. · milliotU!sq. m. 

A 250 17.1 (3.8) .0.29 (0.04) 

A 300 22.6 (8.0) 0.33 (0.20) 

20 A . 350· S1.1 (11.1) 1.03 (0.22) 
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. EJW,1l>LB3 

three ta~~:styt~ ~ere heat.set at various temp~ and the abs01ption 

capacity, dey weight.and thickness were.tested: 

Pa.bric Style A of Bxampl~ 2. was wet out and dried in the tenter frame oven 

S at 250, 2751 300, and 3SO degrees F at 40, 45, 53, and SS yards per mmute 

respectively. Fabric Style B and Style C are circul~ knit fabrics constructed 

entirely of70/34 POY yam, prepared IC9Qlding to Example 2~ svic B weighed 4.0 

oz. per square yard end .Stylo C weighed 3.S 02. per square.yard.· Both-Styles B and 

C were dried in the tenter frame oven at 2SO and 3~0° F. Thai, Styles B and C 

10 were cut into wipers, and washed and dried in a clcanroom laundry. 

All of~ fabrics, Style A. B and C were tested for absorption capacity, dry 

weight and thickness. Absorption capacity was tested a.ceording to !EST-RP-

CC004.2 § 7.1 At least three samples were tested from each style. Averages arc 

sho~ in Table 3, with the standard deviation shown in parentheses. 

1 S This data shows that the increased abs01ption capacity seen with a lower 

heatset tomperature corresponds to increased bulk in the fabric. Samples of the 

fabric.of style A, heats~t at 250° F and at 350° F, was ~bserved ~der an optical 

microscope. The fabric at 350° F bas more holes between the: knit loops than the 
. . 

more bulky fabric heatset at 250° F. 
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Table3 

Fa~cStylc Heat Set Temp. Absorbency D.ryWeight Thickness 

A 2SO ~31 (10) 158 (3) 34.2(0.S) 
A 275 608·(14) 156(3) 32.8 (0 .. 4) 
A 300 615 {19) 1S8 (4) 33.0 (OA) 
A 350 508~132 150(3) ·28.0 fi0.3) 
B 250 548(23) 141 (I} 33.30.3) 
B 3SO 477 {17) 143 '3l 29.4 ,o.6) 
c 250 472(16) . 1}7(4) 2S.7 (0.9) 
c 3SO 40S (9) il7 (2) 22.S (0.7) 

The foregoing examples clearly demonstrate the corretation between heat 

setting ~e fabric at a temperature below 300° F and (a) the reduction of 

contaminates; and (b) increased absorbanc:e capacity of the clcanroom wipers. 

Following the process of the present invention it is possible to reduce 

15 particulate contamination of particles gteater than 0.5 microns to a level ofless 

than 75 million/metcrs1 for presaturated wipers, and less than 30 millionlmeters2 

for dry p~kaged wipers, as measured by the Biaxial Shake Test (IBST-RP-

CC004.2 § 5.2); to reduce particle contamination of particles greater than S . 
microns to a level of less than 2S millioo/m2 for unlaundered wipers, as 

20 measured by the B~lal-Shake Test (IEST-RP-CC004.2 § S.2); to reduce non-

volatile residues with water extraction to less than .005 grams/mcters2
, and even 

less t.fian .003 pms/metcrs2 a.s measured by short term ~xtraction (IEST-RP­

C~004:2 §6.1.2); and to a<?hieVc absorbance capacities of3.7S milliliters/meters2 

or greater, and even 4.0.millilitcrs/mctcrs2 or greater. 



·-1s~ 

Fudbcr, tbc"cleanroom ~~ ofthe p"-Seat inven~on ~good 

dimensional stability, i.e. they remain· relatively flat and do not i'Qll up after 

laundering. 

The clcanrooui wiper& find utility in virtually any environment where a 

5 low contaminate, high absorbance wiping cloth is desired, such as in 

semiconductor and pharmaceutical cleanrooms, and in preparation of surfaces 

for painting or other coatittg. · The wipers inay be presatuiated with a· desired 

solv~nt and sold in seale~ ~pensers, as is well known in.the ait. Suitable 

solvcn~ include water, organic solvents such as naphtha, and aqueous solutions · 
. . 

10 of water miscible organic solvents, in particular solutiom of alcohols, such as 

Ci-Ca alcohols, especially isopropanol, and water. Of particular interest are 

wipers presaturatcd with a solution of isopropanol and water, especially 1 to 99 

wt% isopropanol/water solutions." The solvent composition may also contain a 

surfactant and/or other additives selected for their cleaning characteristics. By 

15 way of example, additional solvents and packages for pre-saturated wipers may 

be found in the following references: US 3,994,751; US 4,627,936; US 4,639, 

321: US 4,998,984; US·S,145,091; US S,344,007 and JP 6[1994}48475. 

Alternatively. the wipers may be sealed in air tight packages while dry. 

There arc, of course, many alternate embodiments and modifications of 

20 tqe inV'ontio11i -~hich are ll.J,tendcd to be included within the scope of the 

following claims. 
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I If llllJ II~~ II{~ ~1!111 If II 

1. A~ o(Q!eanhlg-a surface comprising the step of wiping th~ 

sutface with a fabric constntcted from polyester fiber,. wherein the fabric has . . - . 

been heat set at a temperature of from 180C) to 3009 F and the fiber has not been 

S heated atiove ·300° F. 

2. The metb.Qd of.Claim 1 wherein the fabric is woven or knitted from 

continuous :filament, polyester yam. 

3. The method otClaim 2 wherein the fabric has been presaturated with 

a solvent and sealed in a package prior to being used to ~ipe the surface, and the 

10 fabric has a particle countofparticJes greater than O.S-microns of·15 million 

particles per square meter or less as measured by Biaxial -Shake Test IEST·RP-

CC004.2. 

4. The method of.Claim 3 wherein the ta.bric is heat set at a temperature 

of from 200° io 275° F, and the fiber has not been heated above a temperature 

15 of275°F. 

S. The method of Cl~ 2 wherein the fabric has an unlaundered particle 

coWlt of particles greater than S microns of less than 2S millionlm2, as measured 

by Biaxial.Shale" Test (IEST·RP·CC004.2). 

6. The method of Claim 2 wherein the fabric has been scaled in a 

20 pa~kage while chy, prior to .being used to wipe the surface. 
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7. The ~dhodofCla,im .s·_wherein-.th~ fabri~ has~ particle-count_ of 

~cles ~than 0~5 ~crcms of30 milliQn part.i"Qles per square motor or less 

as measured by BiaXial :Shake Test:IBST-RP-CC004.2.· 

8. The mctho4 of CisJm 7 wherein the fabric is heat set at a temperature 

S ot from 200° to 275° F, and the fiber has not been heated above a temperature 

of27S0 f. 

9. The method of Claim 1 w~ein the surface is selected from the group 

consisting of an automobile body or component thereof, and semiconductor or 

phaniiaceutical cleanrooms. 

10 10. A method of manufacturing a wiper comprising tho steps of: 

{a)° wea.vJng or knitting a fabric from continuous filament, textured, 

polyester yam; 

(b) heat setting the fabric at a temperature of from 180° r.o 300° F; 

( c) cutting the fabric to form a wiper; and 

1 S (d) sealing the wiper in a package; 

wherein the yam has not been heated above a temperature of300° F. 

11. The method of Claim IO wherein the wiper is prcsaturated with a 

solvent prior to being seal.ed in the package. 

12. The method of Claim ~ 1 wherein the wiper has a particle count of 

20 particles greater than O.S microns of 1S million particles per square meter or less 

as n.ieasurcd by Biaxial Shake Test IEST·RP-CC004.2. 
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13.. 'Ihe.Dlethod of Claim 10 whcfcin the ~per.is laundered prior to 

behlg sealed in the pa.Ckap. 
. . 

i4. The.method of Claim 10 wherein the wiper is dry when sealed in tl;ie 

package. 

S 1 S. The method of Claim· 14 wherein the wiper has a particle count of 

particles greater than O.S microns of 30 ·million parncles ·P.er square meter or less 

as measured~ Biaxial Shake Test IESJ'·B:P-CC004.2. 

16. The method of Claim 10 wherein the wiper is heat set at a 

tempcratUre of fro~ 200° to 275° F, and the yam.has not been heated above a 

10 temperature of275° F. 

17. An article comprising .a fabric wiper constructed of continuous 

filament polyester yam, wherein the fabric has been heat set at a tempera~ of 

.from 180° to 300° F, and the fabric has not been heated above a temperature of 

300° F. 

1 S 18. The article of Claim 17 furlher comprising a sealed package 

containing the wiper. 

19. The article of Claim 18 wherein the wiper is saturated with a solvent 

and wherein the wiper has a particle count of particles greater than O.S microns 

of 15 million particles per square meter or less as measured by Biaxial Shake 

20 Test IEST·RP·CC004.2. 

20. The article of Claim 18 whcrcln the wiper is dry and wherein the 

wiper has a particle count of particles greater than O .. S microns of 30 million 
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particles per aquare meter or less as measured by Biaxial Shake Test IEST-RP-

CCOM.2. 

21. The article of Claim 17 wherein the fabric wiper has an unlaundered 

particle count of particles greater than 5 microns of less than 25 million/m2
, as 

- -

5 measured by Biaxial Shake Test IEST -RP-CC004.2. . 

22. The article of Claim 17 whereh1 the fabric wiper is heatsct at a 

temper•e of :from 225°·26S° F. 


