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This standard is issued under the fixed designation E 1965; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope ASTM Test Method$
1.1 This specification covers electronic instruments in- E 344 Terminology Relating to Thermometry and Hygrom-
tended for intermittent measuring and monitoring of patient €ty o o _
temperatures by means of detecting the intensity of thermal E 667 Specification for Clinical Thermometers (Maximum
radiation between the subject of measurement and the sensor._Self-Registering, Mercury-in-Glass)
1.2 The specification addresses assessing subject’s bodyE 1112 Specification for Electronic Thermometers for Inter-
internal temperature through measurement of thermal emission _Mittent Determination of Patient Temperattre
from the ear canal. Performance requirements for noncontact 2-2 International Electrotechnical Commission Standards:
temperature measurement of skin are also provided. IEC 601-1-2: 1993 Medical Electrical Equipment, Part 1;
1.3 The specification sets limits for laboratory accuracy and ~ General Requirements for Safety. Collateral Standard:
requires determination and disclosure of clinical accuracy of _Electromagnetic Compatibility—Requirements and Tests
the covered instruments. IEC 1000-4-2: 1995 Electromagnetic Compatibility
1.4 Performance and storage limits under various environ-  (EMC)—Part 4: Testing and Measurement Techniques;

mental conditions, requirements for labeling and test proce- ~ Section 2: Electrostatic Discharge Immunity Test: Basic
dures are established. EMC Publication (Rev. of IEC 80.1-2) o
IEC 1000-4-3: 1995 Electromagnetic Compatibitity
Note 1—For electrical safety consult Underwriters Laboratory Stan- 2 3 Other Standards:

dards. . . : International Vocabulary of Basic and General Terms in
Note 2—For electromagnetic emission requirements and tests refer to

3
CISPR 11: 1990 Lists of Methods of Measurement of Electromagnetic Metrology (VIM)
Disturbance Characteristics of Industrial, Scientific, and Medical (ISM)
Radiofrequency Equipmeht

1.5 The values of quantities stated in Sl units are to b

regarded as the standard. The values of quantities in parenth e o .
ses are not in Sl and are optional. 3.2 Definitions of Terms Specific to This Standaitihe

1.6 The following precautionary caveat pertains only to thel€rms defined below are for the purposes .Of this s_pecificqtion
test method portion, Section 6, of this specificatiarhis only. Manufacturers should use this terminology in labeling

standard does not purport to address all of the safety concernéf's,;r;Tems and in tecg_rlw_lcal ?nd s_a;es Iléerﬁture.
if any, associated with its use. It is the responsibility of the user . °-“ acgyrac;g n—a Ill‘zuo an infrared thermometero
of this standard to establish appropriate safety and healtid'V€ @ reading close to trteue temperature.

practices and determine the applicability of regulatory limita- ,3'2'2 adjusted moden—output of aniR thermometetha.t
tions prior to use. gives temperature measured and calculated from a subject or

object, by correcting such temperature for variations in ambi-
2. Referenced Documents ent temperaturesubject'stemperature, emissivity, body site

2.1 ASTM Standards: (that is,oral, or rectal), etc.
E 177 Practice for Use of the Terms Precision and Bias in 3-2.3 axillary temperature [{], n—temperature at the apex
of either axilla (armpit) as measured bgentact thermometer.

3.2.4 blackbody n—a reference source of infrared radiation
[ made in the shape of a cavity and characterized by precisely
1This specification is under the jurisdiction of ASTM Committee E-20 on Known temperature of the cavity walls and having effective

Temperature Measurement and is the direct responsibility of Subcommittee Ezo.@missivity at the cavity opening arbitrarny considered equa| to
on Medical Thermometry. unity.

Current edition approved Aug. 10, 1998. Published October 1998.

2 Available from Underwriters Laboratories Inc., 1655 Scott Blvd., Santa Clara,

3. Terminology

3.1 Definitions—The definitions given in Terminology
344 apply.

CA 92050. —
3 Available from Global Engineering Documents. 3130 South Harbor Blvd., Ste. 4 Annual Book of ASTM Standardéol 14.02.
330, Santa Ana, CA 92704. 5 Annual Book of ASTM Standardgol 14.03.
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3.2.5 blackbody temperature Jg], n—temperature of 3.2.21 instrumentational offset [j}, n—calculated differ-
blackbody cavity walls as measured by an imbedded oence in degrees of measured temperature betwesntem-

immersedcontact thermometer. peratureandear canal temperaturederived from the popula-
3.2.6 bladder temperaturen—temperature of the interior of tion of representative study samples.
urinary bladder as measured byantact thermometer. 3.2.22 internal, adj—of the interior of subject’'sbody or

3.2.7 body temperaturen—temperature measured from the body cavity, such as pulmonary artery, urinary bladder, oral,
interior of a human body cavity, such as pulmonary arteryyectal, etc.
distal esophagus, urinary bladder, ear canal, oral, or rectal.  3.2.23 laboratory error [3], n—difference betweemnad-
3.2.8 clinical accuracy n—ability of an infrared ear canal justed temperature@s measured by afR thermometerand
thermometer to give a reading closettoe temperaturef the ~ temperature of a blackbody, over specified operating condi-
site that it purports to represent. tions of ambient temperature and humidity ahthckbody
3.2.9 clinical bias [xj], n—mean difference between IR témperature ranges.
thermometer output and an internal body site temperature from 3-2.24 operating temperaturer—ambient temperature that
subjectsat specified conditions of ambient temperature ancllows operation of afR thermometewithin specifiedlabo-
humidity and averaged over a selected group of subjects. ratory error range. o _ o _
3.2.10 clinical repeatability [s], n—pooled standard devia- ~3-2.25 operating humidityn—relative humidity of ambient
tion of changes in multiplear canal temperatureeadings as @ Which allows operation of atR thermometemwithin a
taken from the same subject from the same ear with the san®Pecifiedlaboratory errorrange. . _
infrared thermometeby the same operator within a relatively ~ 3-2.26 oral temperature [§,], n—posterior sublingual tem-
short time. perature as measured bycantact thermometer.
3.2.11 combined site offset [y n—calculated difference in 3227 physiological site offset, ji, n—difference in de-
degrees of measured temperature between a selected referefEges Of measured temperature between two body sites derived

body site andear canal temperaturend averaged over the Tom the representative study samples.
population of representative study samples. 3.2.28 probe n—part of anIR thermometethat channels

3.2.12 contact thermometern—an instrument that is netinfrared radiation between thsubjectand thesensorand is

adapted for measuring temperature by means of thermditénded to be positioned near or inside tubject.
conductivity by determining temperature at the moment when_ 3-2-29 probe covern—disposable or reusable sanitary bar-
negligible thermal energy flows between the thermometer ant®" en_veloplng thgt part Qf jprobewhich otherwise would
the object of measurement. come in contact_wnh esubjec'g. o

3.2.13 core temperature [{, n—temperature at aubject’'s . 3.2,30 profes;mpql usen—mtended_ or implied use 9f an
body site, such as pulmonary artery, distal esophagus, urinaffjStrument by |nd!V|duaIs tha_t are Ilcens_ed or certified for
bladder, or tympanic membrane, recognized as indicative o ollecting information for medical diagnosing purposes.

internal body temperature and obtained witltantact ther- 3.2.31 rectal temperature [j], n—temperature in the anal
mometer. canal as measured bycantact thermometer.

3.2.14 mode n—an output of arlR thermometethat gives 3.2.32 resolution n—minimum temperature increment dis-

a representation of a temperature using a disclosed caIcuIatié)rlmayed by anR thermometgm degrees Celsius or Fahrgnhelt.
3.2.33 scale n—graduation of temperature display in de-

technique with respect to selected reference (for example ; )
blackbody, oral, rectaletc.) grgezsgielsms or Fazrer_]hend ianed d =
: ’ 7 .2.34 sensor n—device designed to respond to nl
in %ls.lrg:slsggﬁuds ts:nlge?rr]?g:]ﬁeirta{]hga?:;%%e;fg\:\?n rg;g;n radiation and convert that response into electrical signals.
9 3.2.35 skin temperaturen—average temperature of a flat

thermometer. skin surface as measured from tleld of viewof an IR skin

3.2.16 IR_ thermometer typen—an optoelectronic instru- type thermometer, with an appropriate adjustments for skin
ment that is capable of noncontanfrared temperature mea- emissivity

surement when placed into the auditory canal etibject(ear 3.2.36 systemn—combination of anR thermometeand an
canal type) or from theubject'sbody surface (skin type). installedprobe cover.

3.2.17 ear canal temperature {f], n—displayed unadjusted 3 5 37 sybject n—a human whose temperature is measured.

temperature measured from tield of viewof anIR thermom- 3.2.38true temperature n—temperature attributed to a
eterwhoseprobeis placed into the auditory canal ofsabject  paricular site of asubjector object of measurement and
according to the manufacturer's recommendations. accepted as having a specified uncertainty.

3.2.18field of view n—area of a subject's surface that 3 2 39 tympanic temperature Jj, n—temperature of either
exchanges thermal radiation with the sensor. tympanic membrane as measured byoatact thermometer.

3.2.19 infrared (lR), adj—of the electromagnetic radiation 3.2.40 unadjusted modm_an Output ofIR thermometer
within the mid- and far infrared spectral ranges (approximatelyhat displays temperature measured and calculated from a
from 3 to 30 um wavelength). subjector object, without any corrections for variations in

3.2.20 infrared (IR) thermometem—optoelectronic instru-  pperating temperatutesubject temperature, emissivity, etc.
ment adapted for noncontact measurement of temperature of a o
subject by utilizinginfrared radiation exchange between the 4. Classification
subjectand thesensor. 4.1 IR thermometers may be classified into two types: “ear
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canal IR thermometers” and “skin IR thermometers.” 5.6.1.3 Under no circumstances may the upper limit of
4.1.1 The ear canal IR thermometer is intended for assessirgperating temperature range be less than 35 °C (95 °F).
the internal temperature of a subject. 5.6.2 Operating Humidity Range-The relative humidity
4.1.2 The skin IR thermometer is intended for assessing theange for the operating temperature range as specified in 5.6.1
outer surface temperature of a subject. is up to 95 %, noncondensing.
5.6.3 Shock

> Requirements 5.6.3.1 The instrument with batteries installed (if appli-

5.1 The following requirements shall apply to any IR caple) without a carrying (storage) casing shall withstand drops
thermometer that is labeled to meet these specifications. it controlled orientation of the device without degradation of
5.2 Displayed Temperature Range accuracy as specified in 5.3 or 5.4, or both, for a blackbody
5.2.1 In any display mode, an ear canal IR thermometefemperature of or near 37 °C (98.6 °F), when tested according
shall display a subject’s temperature over a minimum range ofy g 3.
34.4 10 42.2 °C (94.0 to 108.0 °F). . . 5.6.3.2 If an IR thermometer does not meet requirement of
52.2 A skin IR thermometer shall display a subjectSsg 31 a means of detecting and informing the user of its
temperature over a minimum range of 22 to 40.0 °C (71.6 QQnoperable state, after being subjected to shock, shall be
104.0 OF)'_ o provided.
5.3 Maximum Permissible Laboratory Error (for an Ear = g g 4 storage Conditions-The instrument shall meet the

Canal IR Thgrmometer) , . . . __accuracy requirements of 5.3 or 5.4, or both, after having been
5.3.1 Within the manufacturer’s specified operating amb'enEtored or transported, or both, at any point in an environment

conditions (see 5.6), laboratory erdas measured according of — 20 to + 50 °C (= 4 to + 122 °F) and relative humidity up

to 6.1.4 shall be no greater than values specified below: . g5 %, noncondensing, for a period of one month. The test
5.3.1.1 For blackbody temperature range from 36 to 39 Oci)rocedure is specified in 6.1.6.

(96.8 t0 102.2 °F) 5.6.5 Cleaning and Disinfection-Instrument performance

hall not be degraded by using the manufacturer’s recom-
ended procedures for cleaning and disinfection provided in
the instruction manual. Such procedures are part of the
. S . required documentation in 7.2.2.
5.4 Maximum Permissible Laboratory Error (for a Skin IR 5.6.6 Electromagnetic Immunit-An IR thermometer that

Thermometer) LA .
e ) e . . js intended for professional use shall meet the accuracy
5.4.1 Within the manufacturer’s specified operating amb'entequirements of 5.3 or 5.4, or both, for temperature ranges of

cond_lt_lons_ (see 5.6) over the display temperature Fas a65.3.2, during and after exposure to electromagnetic interfer-
specified in 5.2.2, laboratory errdras measured according to ence

61555 SShp?cllc%? Fnzz(i:ﬁg:g;rt]?:n 0.3°C (0.5°F). 5.6.7 Electrostatic Discharge-An IR thermometer shall
' meet the accuracy requirements of 5.3 and 5.4, or both, for

5.5.1 Clinical Accuracy . ;
5.5.1.1 The clinical accuracy requirement is applicable Onh}emperature ranges 0f 6.3.2, aftes from being subjected to
eéectrosta‘uc discharge.

to an ear canal IR thermometer system and the correspondin . .
y P 5.7 Low Power Supply OperatieaThe instrument shall

age groups of subjects for which such thermometer is labeled
or implied to be used operate at power supply voltage lower by no less than 0.1 V

5.5.1.2 Clinical accuracy shall be determined separatel fo‘han .t.hat required for indication of IQW power_supply sign as
each of the following congitions: for each device rp:wodel,{‘orSpeC'f'Ed by 5.8.3. The test of operation is defined in 6.3.2 and

each adjusted display mode, and for every age group of febrilg'?"s' < .

and afebrile subjects on which the IR thermometer is intended 5.8 Display apd Human Interface _

to be used. 5.8.1 Resolutioar—The resolution of a display shall be 0.1
5.5.1.3 Any disclosure of clinical accuracy claims shall be C (0.1 °F).

accompanied by disclosure of methodology and procedures. 5-8-2 Modes o _

Such information shall be made available on request. 5.8.2.1 An IR thermometer shall indicate in what mode the
5.5.1.4 Clinical accuracy should be determined in form ofinstrument is S?t- .

two characteristics—clinical bias with stated uncertainty and 5.8.2.2 Unadjusted Mode-The unadjusted mode shall be

0.2 °C (0.4 °F).

5.3.1.2 For blackbody temperatures less than 36 °C (96.
°F) or greater than 39 °C (102.2 °F)
0.3 °C (0.5 °F).

clinical repeatability, as defined in 3.2.8. accessible by the user either by setting the instrument into that
5.6 Ambient Conditiors mode directly or by a conversion technique from adjusted
5.6.1 Operating Temperature Range mode.

5.6.1.1 The system shall meet laboratory error requirements 5.8.2.3 Adjusted mode sets an IR thermometer to represent
as specified in 5.3 or 5.4, or both, when operating in arf reference body site, such as core, oral, rectal, etc.
environment from 16 to 40 °C (60.8 to 104.0 °F). 5.8.3 Warning Signs-The instrument shall have means to
5.6.1.2 If the operating temperature range is narrower thaimform the operator when the following are outside the
specified in 5.6.1.1, the device shall be clearly labeled with aperating ranges specified by the manufacturer: power supply,
cautionary statement of the maximum or minimum operatingsubject temperature, and ambient temperature.
temperatures, or both. 5.9 Construction


https://standards.iteh.ai/catalog/standards/sist/a55e4d62-56ae-43c8-b369-5ef062485bd1/astm-e1965-98

NOTICE:-This-standard—has-either-been-superceded-and-replaced-by-a-new-version-or-discontinued.-
Contact-ASTM=-lInternational-(www.astm.org)-for-the-latest-information.-

v £ 1965

5.9.1 Housing Materials—All materials that may come in 6.1.1.1 Laboratory Accuracy Tests:

contact with the operator or a subject shall be nontoxic. 6.1.1.2 Genera—Laboratory accuracy tests are intended for

5.9.2 Probe Covers _ _ . verifying compliance of the design and construction of a
5.9.2.1 To provide a sanitary barrier between a subject angarticular type or model of IR thermometer with the error
the probe, a probe cover that comes in contact with a subjegmitations specified in 5.3 or 5.4, or both.

if such a probe cover is required by the manufacturer, shall
maintain its physical integrity while being placed on the probet
and during temperature measurement.

5.9.2.2 A probe and a probe cover of the system shall have 6-1-3 Blackbody
shape and dimensions that prevent injury to a subject of any 6.1.3.1 Under laboratory conditions, an IR thermometer

6.1.2 Laboratory accuracy of an IR thermometer shall be
ested in all available display modes.

age. shall be tested against a blackbody standard. A recommended
5.9.2.3 A probe cover shall not increase laboratory errorblackbody design is provided in Annex Al. The temperature of
whose limits are set in 5.3.1. a blackbody shall be measured by the IR thermometer being
5.10 Labeling and Marking (Instruments and Accessories) tested in accordance with a procedure recommended by the
5.10.1 Thermometer and Accessories manufacturer for the particular IR thermometer.
5.10.1.1 Athermometer shall clearly indicate the units ofits 6.1.3.2 The true temperature of the blackbody shall be
temperature scale. monitored by a contact imbedded or immersed thermometer

5.10.1.2 An IR thermometer housing shall be clearlyyith uncertainty no greater than 0.03 °C ¢ 0.05 °F).

ma(rjkeiddwn'h tht(_e trade nam(fatﬂr type 01]: th[e dewcz,. c;r.t?cith, 6.1.3.3 A manufacturer may require that an IR thermometer
mode! designation, name of the manutacturer or distributohs yoqteq only with a manufacturer specified blackbody, rather
and lot number or serial number.

5.10.1.3 An IR thermometer intended for professional usethan that described in Annex AL.

shall be conspicuously labeled with indication of the unad- ©-1-4 Ear Canal Type IR Thermometer

justed or adjusted mode(s), or both, that correspond to the 6.1.4.1 Tests shall be repeated for three blackbody tempera-
temperature value(s) capable of being displayed by the instrdures, tgg set within = 0.5 °C (= 1 °F) from the following
ment. Such labeling is optional for IR thermometers thattemperatures: 35, 37, and 41 °C, (95, 98.6, and 105.8 °F). At
display only one mode and are intended for non-professionatach blackbody temperature, the tests shall be repeated under
use. However, as required in 7.2.1.3, the instruction manual fahe ambient conditions stated in Table 1.

both professional and non-professional use IR thermometers _ - .

shall specify the body site(s) (that is, oral, rectal, core) used tq Note 4—For an IR thermometer that is specified for a different

. . operating temperature range than that required in 5.6.1.1, temperatures in
reference the adjusted temperature value(s) displayed. Table 1 marked with an asterisk shall be changed for the respective limits

Note 3—All markings shall not deteriorate after prolonged use or Of such specified operating temperature range.

cleaning. 6.1.4.2 Prior to the measurements, the IR thermometer shall
5.10.2 Probe Covers Package be stabilized at given conditions of ambient temperature and
5.10.2.1 The package shall state the name and type of theumidity for a minimum of 30 min or longer if so specified by
enclosed products, name of the manufacturer or distributor, Iahe manufacturer.

number or serial number, and expiration date (if the probe g1 4.3 At each combination of operating temperature and
covers have limited shelf life). _ humidity in Table 1, at least six measurements shall be taken
_ 5.10.2.2 The thermometer mpdel(s) for which the covers arg, . o5ch blackbody temperaturgg. The number of readings
intended for use shall be specified on the probe cover packaggy || pe the same for all combinations. A new disposable probe
5.10.2.3 The package shall state whether the probe cover S er (if applicable) must be used for each test reading. The

intended for single use or multlple_ use. rate and method of temperature taking shall be in compliance
5.10.2.4 Any probe cover handling, application, storage, Olith the manufacturer’s recommendations.

cleaning procedures which impact the ability of an IR ther- ) L
mometer to meet the requirements for maximum permissible 6.1.4.4 The requwemeqt§ of 53 demand that no individual
laboratory error specified in 5.3 shall be stated. error §; exceeds the specified limits for laboratory error. The

individual measurement error is:
6. Test Methods d =1t —tgg @

6.1 The tests are not required for every produced instru-
ment. However, each producer or distributor who represents its
instruments as conforming to this specification shall utilize TABLE 1 Conditions of Ambient Temperature and Humidity for
statistically based sampling plans that are appropriate for eacH®sin9 an IR Thermom;ermtza g'i‘t‘?kb‘)dy for Bach of Three
particular manufacturing process, in the design qualification of acroody ~eTnee

. . i i idi 0,
the device, and shall keep such essential records as are _ OPeraing Temperawre Relative Humidity (%)
necessary to document with a high degree of ensurance its 721 1°C Egg o ggg loss than 20
claims that all of the requirements of this specificatiorj are met. 24 10 26 °C (75 to 80 °F) 40 to 60

6.1.1 The manufacturer shall make the sampling plans 38 to 40 °C (100 to 104 °F)’ less than 25
available upon request 38 to 40 °C (100 to 104 °F) 75to 85



https://standards.iteh.ai/catalog/standards/sist/a55e4d62-56ae-43c8-b369-5ef062485bd1/astm-e1965-98

NOTICE:-This-standard—has-either-been-superceded-and-replaced-by-a-new-version-or-discontinued.-
Contact-ASTM=-lInternational-(www.astm.org)-for-the-latest-information.-

v £ 1965

(concrete block). The test shall be performed with a controlled
displayed or calculated value of unadjusted tem- orientation of the device once for each of two axes (see Fig. 1)

,_,
Il

perature, where the IR thermometer probe faces down. Akis defined
tgg = true temperature of the blackbody, as an optical axis of the probe. Axis passes through the IR
j = sequential number of a reading, thermometer center of gravity and the point where the window
I = signifies taking an absolute value. of the probe crosses axis

d 6.1.4.5 .In each m°d§' t?reeldata Sgts_shgll be fr?rmed' EaChNOTE 5—If axes as in Fig. 1 cannot be identified for a particular
ata set is comprised of valugg obtained at the same ,omometer, the drop direction shall be that which may cause the greatest
blackbody temperature setting by pooling together values fogamage.

all combinations of operating temperature and humidities

obtained at that blackbody temperature. The largpst a measuring the temperature of a blackbody that is set within

mzalslirz o_lfr;che Iabor?tory er{r?ré)f[ a sytstemi diusted t 0.5 °C (= 1 °F) from 37 °C (98.6 °F), at ambient temperature
S € correction method to arrive at unadjusted Mg, +he range from 20 to 26 °C (68 to 79 °F) and relative

peraturet, from readings in adjusted mode(s) shall be use umidity in the range from 40 to 70 %. A total of at least five

according to the manufacturer's recommendation. Such recomiaasurements shall be performed by using a new disposable

mendations shall be available from the manufacturer on reque?}obe cover (if applicable) for every measurement. The IR

and provided in the service gnd repair manual, if any (see 7.34, ¢ mometer shall be set in an unadjusted mode as specified in
6.1.4.7 To comply with this standard, the greatest calculated g 5 >

error &; from all data sets measured and calculated for all g 3 3 The unadjusted temperature value shall be subtracted

display mo.des shall conform with requirements set forth in 5.3¢,0m the blackbody setting. The absolute value of the largest
6.1.5 Skin Type IR Thermometer error shall be no greater than the error limit set forth in 5.3 (or

6.1.5.1 Testing is as Specified in6.1.4 except that blackb0d5.4' whichever is applicable) for the blackbody temperature
temperatures shall be set withih 1°C (= 2 °F) from the  range from 36 to 39 °C (96.8 to 102.2 °F).

following temperatures: 23, 30, and 38 °C (73, 86, and 100 °F) 6.4 E|ectromagnetic Suscept|b|||ty Test
6.1.5.2 The greatest calculated eriprfrom all data sets 6.4.1 The instrument under test shall be exposed to a
shall conform with requirements set forth in 5.4. modulated electromagnetic radiofrequency field with the fol-
6.1.6 Storage Test-To test compliance with storage condi- lowing characteristics and in accordance with standards
tions, an IR thermometer shall be maintained in an environtEC601-1-2 and IEC 1000-4-3.
mental chamber at temperature -20 °C (-4 °F), relative 6.4.1.1Field Strength—3 V/m;
humidity below 50 %, for a period of 30 days and at 50 °C (122 6.4.1.2 Carrier Frequency Range-26 MHz to 1 GHz;
°F), relative humidity no less than 75 % noncondensing, for a 6.4.1.3 Frequency Sweep Intervalt MHz/s, minimum;
period of 30 days. After each exposure the IR thermometer 6.4.1.4 Frequency Interval Dwell TimeThe larger of either
shall be tested according to 6.3.2 and 6.3.3.
6.2 Clinical Accuracy Tests-This specification does not
prescribe an actual method for determining clinical accuracy or
establish specifications for values which characterize clinical
accuracy. Manufacturers shall perform clinical accuracy testing
in accordance with methods acceptable to the U.S. Food and
Drug Administration. An example of a method which may be
used for this purpose is provided in X2.3.
6.2.1 Purpose of Tests-Clinical accuracy tests are intended
for evaluation of accuracy of built-in instrumentational or
combined site offsets, or both, and performance of an IR A
thermometer in assessing internal body temperatures from
actual subjects. While this specification does not set limits for
clinical accuracy, it is the responsibility of a manufacturer to
determine values characterizing clinical accuracy and disclose
them upon request.
6.2.2 Reference SitesThe tests shall be performed on
groups of subjects by using an internal body site (for example,
pulmonary artery or sublingual cavity) for the reference
measurements. During clinical tests, the IR thermometer under
test shall be set in the corresponding mode.
6.3 Shock Test
6.3.1 To test the ability of an IR thermometer to comply l
W'th. 5.6.3, it shall be SU*?JeCte‘?' to a fall from a height of 1 m Note 1—IR thermometer is shown in the fall position along Axis B.
(39in.) onto a 50 mm (2 in.) thick hardwood board (hardwoodf. 1 Axes of IR Thermometer Defined for the Purpose of Shock
of density higher than 700 kgfinthat lies flat on a rigid base Test

6.3.2 The IR thermometer's operation shall be tested by

~
center

of gravity

x

window

5
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1 s. or the measurement response time of the instrument undee tested according to the procedures of 6.3.2 and 6.3.3.
test;

6.4.1.5 AM modulation, 80 % index with a sine wave or
100 % with a square wave having a 50 % duty cycle. A 7.1 Identification
modulation frequency that is within each significant signal- 7.1.1 In order that purchasers may identify products con-
processing passhand of the instrument under test shall be usé@rming to requirements of this specification, producers and
For devices not having a defined passband, modulation shall ishstributors may include a statement of compliance in conjunc-

7. Documentation

1 Hz, 10 Hz, and 1 kHz. tion with their name and address on product labels or associ-
6.4.2 Specific conditions for testing are as follows: ated printed materials, or both, such as invoices, sales litera-
6.4.2.1 No change of the probe covers is required whildure, and the like. The following statement is suggestathis

performing the electromagnetic compatibility test. infrared thermometer meets requirements established in ASTM

6.4.2.2 The IR thermometer probe shall be aimed at a targéitandard (E 1965-98). Full responsibility for the conformance
whose surface temperature is within the display range of the IRf this product to the standard is assumed by (name and
thermometer. The target does not have to be a blackbody. address of producer or distributof)In the event one or more

6.4.2.3 IR thermometers capable of producing continuougrovisions of this standard are not met, a cautionary statement

temperature readings shall have their readings taken succeshall be included.
sively and compared to one another during the frequency 7.1.2 The IR thermometer shall be identified as intended for

sweep interval. professional or consumer use, or both, as applicable.

6.4.2.4 IR thermometers not capable of producing continu- 7.2 Instruction Manual
ous temperature readings shall have their circuitry modified to 7.2.1 Specifications-An instruction manual shall be pro-
allow for continuous monitoring of the IR and reference vided and contain the system specifications, including but not
temperature signals. The peak excursions of the monitored IRmited to the following:
and reference temperature signals measured during frequency”-2.1.1 Displayed temperature range.
sweep interval shall be recalculated to represent the corre- 7.2.1.2 Maximum laboratory error.
sponding temperature excursions. On request, the manufacturer.2.1.3 Body site(s) used as a reference for adjusting the
shall make available the method of the circuit modification. displayed temperature value.

6.4.2.5 IR thermometers having digital output shall have 7.2.1.4 Applicable subject categories for each display mode.
their signal monitored at the output of the analog-to-digital 7.2.1.5 Required period of recalibration or reverification, if

converter. applicable. o _
7.2.1.6 Environmental characteristics (operating and storage

e oo o g {ANGES fr femperaure and humicy).
" 7.2.1.7 Statement informing that clinical accuracy charac-
6.4.2.6 Non-conductive and dielectric connections (for exteristics and procedures are available from the manufacturer on
ample, fiber-optic) shall be used between the IR thermometaequest.
and all test equipment so as to minimize perturbations of the 7.2.2 Detailed instructions-The instruction manual shall
electromagnetic field. contain adequate instructions for use with sufficient detail for
6.4.2.7 Calculated temperature excursions shall deviatgaining in the operation, application, care, and biological and
from one another by value no greater than required by 5.6.6physical cleaning of the instrument and accessories. The
6.5 Electrostatic Discharge Tests instruction manual shall include warnings if performance of the
6.5.1 The effects of electrostatic discharge on accuracy of aimstrument may be adversely affected should one or more of the
IR thermometer shall be tested in compliance with provisiongollowing occur:
of standard IEC 1000-4-2: 1995. Specific conditions for testing 7.2.2.1 Operation outside of the manufacturer specified

are as follows: subject temperature range.
6.5.1.1 The IR thermometer shall be in a “power on” state 7.2.2.2 Operation outside of the manufacturer specified
when subjected to electrostatic discharge. operating temperature and humidity ranges.

6.5.1.2 Ten air and ten contact discharges shall be applied. 7.2.2.3 Storage outside of the manufacturer specified ambi-
6.5.1.3 If IR thermometer under test has no exposed ele@nt temperature and humidity ranges.

trically conductive parts, only air discharge shall be applied. 7.2.2.4 Mechanical shock.
6.5.2 Air Discharge 7.2.2.5 Manufacturer defined soiled or damaged infrared
6.5.2.1 The discharge shall be aimed at an electricallyptical components.

nonconductive part of the IR thermometer probe with no probe 7.2.2.6 Absent, defective, or soiled probe cover (if appli-

cover attached. cable).
6.5.2.2 The level of discharge shall be 2, 4, and 8 kV. 7.2.2.7 Use of unspecified probe covers.
6.5.3 Contact Discharge 7.2.3 Blackbody—The instruction manual shall indicate the

6.5.3.1 The probe of the electrostatic discharge device shatype and availability of a blackbody recommended for verify-
touch one of the electrically conductive parts on the outside oing laboratory or clinical accuracy, or both, if only such type is
the IR thermometer housing. required by the manufacturer as addressed in 6.1.3.3.

6.5.3.2 The level of discharge shall be 2, 4, and 6 kV. 7.2.4 The instruction manual shall specify whether the

6.5.4 After electrostatic discharge, the IR thermometer shalbrobe cover is intended for single use or multiple use. If
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