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TABSTRACT

Tn the United States, tne regulatione of the Poison
fravention Packaging Act {PPPA) require child-resistant packaging
of 25 different ~substances” including oral prescription drugs,
ethylene glycol, methanol, sulfuric acid, aspirin, and
acetaminuphen. Any package that contains a substance regulated
uner the FPPPA must meet the child-resistant standards regardless
of the package type. This means that 20 percent of children musr
NOT be able to access the packages within a specifis=d time
period. This standard applies to nonreclozable packaging such as
unit dose blisters or pouches if they contain a regulated
substance, Child-resistance of unit packaging is defined by the
inability of 80 percent of the children to agcassg the number of
units which produce toxicity, or te acceas "more than eight™ (9
units), winichever is lower. The U.3. regulations under che FPPA
differ from the position held in Europe where opadue conventional
blister unit dose packaging by its very nature is considered to
be *child-resistant.”

The staff of the U.3. Copsumer Product Safety Commission
(CPECY measured the abllity of children to access conventional
unit packaging. Three different wiit package btypes were tested
uging standardized child test procedures defined in the F2PA (16
CFR 1700.20%. The three packages tested were:

1 Tonventional Blister {push through type;

n Conventional Pouch (tear open type)
Child-Resistant Blister ipeel - push through foil, ASTM
Type VIII)

In each test, %6 to 100 children were given unlimiced
packages for two S-mipute test periods. in additicn, they wers
told they could use ctheir teeth if they wanted to.

The pnumber of units that corresponds to approXimately 80
percent child-resigtant effectiveness was determined to be 30
conventional pouch units, 31 conventional blister units or 4
child-resistant blister units.

The test results demonstrate that various designs of unit
packaging provide gubstantially different resistance o ghild
acceas. The ¢hild accese to 30 conventional pouch and 31
conventional blister units weuld not permit these two types of
conventional unif packaging to comply with the current
requirements for child-resistance in the United States, which
prohibits access by 80 percent of children to more than 8 units.



TINTRODRCTION

The Peison Prevention Packaging Act oi 1970 (FPPA]
authorizes the U.5. Cohsumer Product Safety Commission (CPSC) to
promulgate child-resistant packaging standards to protect
rhiidren from serious injury or illness resulting from handling,
using or ingesting hazardous substances. The Commission
determines which household substances must be contained in chilad-
resistant packaging. However, the PPPA prohibits the Commission
from specifying child-resistant packaging designs.

Child-resistant packaging is defianed Ly the PFPPA as
packaging that is designed or constructed to be difficult for
children under 5 vears of age to open or cbtain & tosic or
harmful amount of the substance in the packaging within a
reagonable time, and not difficult for normal adults to use
properiy {16 CFR § 1700.1(4))}. Accordingly, child-resistance and
adult-use effactiveness are defined by performance standards.
Test methods using human subjects were developed to determine the
effectiveness of a package. When tested according to these
methcds, packages must have 90 percent adult-uge-effectivenass
and 80 perc=nt child-resistance. Thsse test methods and
standards apply to all packages that contain a regulated
pubstance inciuding unit packaging.

Urnit packaging is packaging that allows access to one
dosage or usage unit at a time. This type of packaging can hole
solid, liquid, or powdered pharmaceutical or general household
products. Unit packaging that holds pharmaceukical products is
generally raferred to as unit dose packaging because each “"unic®
holds a dogsage of tha drug which is accessed separately, Most
unit packaging is nonreclesable. The common types of
nonreclosable unit packaging are pouches, blisters, and strips.

The testing of unit packaging for child-resistance is
generally conducted the same way as for reclosable packaging.
Tha child test method is epecified in the PPPA regulations (i
CFR § 1709.20).

A failure for unit packaging during a child test is
defined az access by the child to the number of units that
consbtitutes an amount that would cause serious jnjury or access
bv the child to more than eight units, whichever is less. This
differs from the position held in Europe where oOpagque
conventional plister unit dose packaging is considered to be
tchild-resistant" by iLs very nature.

The staff of the CPSC measured the ability of children tc
access conventicnal unit packaging. Two conventlional and ene
rchild-resistant® unit package types were tested using
standardized child test procedures. The package descriptions,
test mathods, results, and discussion of the comparieon of the
ability of children to access Lhe different package types are
described helow.



"PACKAGE DESCRIPTI ONS

“Conventional Peouch Packagiog
- A conventional pouch was used in the testing'. The pouct
(Picture 1} had ths following characteristics: dimensiens of
2-1/2" x 2", constructed of bPaper/plastic/foil/plastic, with an
EZ open corner tear notch opening faature {(tears easily), four
sided 1/4" hear seals, and contained placebo gelcaps (caplets),

“Conventicnal Bligter Packaging
- A conventional blister was used in Ehe testing®., The
blister (Picture 1} had the following characteristics; dimensions
of 2-5/B" x 3-3/4", product pattern of 2 X 5 x 1 for a total of
10 capsules per blister cacd, constructed of plastic blister film
ard coated foil backing, conventional push through typa opening
feature. Each blister cavity contained one placebo capsule. The
rush through opening foree for this blister averaged s 1bg {1.9
standard deviation {(SD})) with a range of 2-11 lbs.

Child-Resistant Blister Packaging

- A child-resistant blister card was used in the testing®.
The ASTM' Type III D blister (Ficture 11} had the following
characteristics; dimensions of 1-3/4" x 3", product patktern z x 3
* 1 for a'total of & oval shapad tablets per card, each unit was
separated by perforations, construcred of Plastic blister f£ilm
and paper/plastic/foil/plastic backing. The tablet is removed
irom the cavity by tearing at perforations, peel back and Fpush
through foil type opening feature. Each blister cavity contained
one placebo oval shaped tablet.

"TEST PRCCEDURES

The three packages described above were tested according
to the basic PPPA test Paramegters described in the reguiations,
{16 CFR § 1700.240) including the restriction on the number of
children tested at each site {20%), the restriction on the number
of children tested by each tester {30%), and the caleculation and
distribution of the age groups (30% age 42-44 months, 40% age 45-
48 months, 30% age 45-51 months}. Since additional information
wag collected during these tests the specifi¢ test method is
described in Appendix 2.

- Twe sequential tests of 50 children each {total of 100
children} were conducted using the diffarent unit packaging. The
only exception was the couventional pouch packaging which was
tested with a total of 35 children due to a shortage of samples.



The purpose of the tests was to measure the ability of-t
children to access the packages during the timed test pericd.
The children were given unlimited packages to open during the 10
minute rest period. The presentatison of each package type is
described in Appendix &, procedure 10.

he

During the test, children were given a demonstration 1f
one or both children tested did not open a eingle package during
the first 5 minute test peried. Children were told they could
use their teeth if cne or bcth of the childrer had not used their
teeth during the fixst % minute time period.

h Testers recorded the coperning time for the fivst unit. In
addition, they noted if children were given a demonscracion and
were told to use their teeth.

- Follewing the testing, the tested samples were analvzed to
determine the number of units accessed and the mechod of access,

RESULTS

“Conventional Pouck Packaging

- Test results witi the pouches show thar 100 percent of the
children were able to open one pouch during the 10-minute test
period. The average time to open the first unit was 43 seconds
(8D 7%) .- The average number of pouches opened by the children
wag 20 (S0 11). Table 1 provides the distribution of pouch
openings for the different ages of children {1-54¢ pouches
accessed) . The percentages of children able to open eachk number
¢f pouches during the 10-minute test period is also presented.

‘Conventional Blister Packaging

Test results with the conventional blisters show that 93
percent of the children were able t¢ open one blister during the
10-minute test period. The average time to open the first
blister was 16% seconda {SP 3134). The average number of blisters
opened by the children was 23 {SD 14). Table 2 provides the
distribution of blister openings for the different agss of
children (0-85 blisters accessed}. The percentages of children
able Lo cpen each nunber of blisters during the 10-minute test
period iz also presented,
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Child-Resistant Blister Packaging

- Test results with the child-resistant blieters show thas
53 percent of the children ware able to open ane child-resistant
blister during the 10-minute tast period. The average opening
time was 305 seconds (8D 153). The average number of child-

resistant blisters opened by the children was 3(SD 2). Table 3
provices the distribution of child-resistant blister opeilingg for
the different ages »f children (C-8 units asccessed). The

percentages of children able to ocpen each number of unita during
the 10-minute test period is also presented.

"DISCUSSION and CONCLUSTONS
- A compariscn of the three package types shows thakt, as
predicted, theye is a demonstrated difference in the ability of
young children to gain access to the conventional blister and
pouch packaging versus child-resistant blistey packaging during
the 10-minute test peried (Graph I}). The child-resistant blister
package is designed to limit access by youny children to harmful
emounts of products on the market. This is in contrast te both
the conventional blister and pouch packaging which performned
similarly and can both be readily opened by children 42-51 months
of age.

THe percentage of childrer who can open one unit is an
index of the acceptability of various types of unit dose
packaging. When comparing the resulis for the first epening,
fewar children could access the child-registant blister (53%)
compared to the conventicnal bLlister {93%) or the pouch {(100%).
it should be noted however, that there are other child-resistant
packaging designs that can further limit children’'s access to
units'. The choice of a partizular design of child-resistant
unit packaging depends on the level of protection needed to
prevent serious injury to a small child.

The time to open cne unit ig also a gauge of the level of
protection afforded youny children. The longer it takes Lo open
the package, the greater the likelihood that a parent will find
the c¢hild and remove the product bafore an ingestion can take
place. The average time needed to ¢pen a chiid-resistant blister

wag gensideranly Lancar Jins iarggw el B
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The average number of units opened over the 10-ten minute
test period wae 20 for the pouch, 23 for the conventional blister
and 2 for the child-resistant bl;stgr package. This demonstrates
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The number of units that corresponds to 80 percent child-
registant effectiveness was caleculared, This was determined to
be 30 conventicnal pouch units, 31 conventicnal hlister ninita.aor
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The test results demonstrate that various designs of unig
packaging provide substantially different resistance to child
access. A child-resistance of 4 units would make. this type of
child-resistant packaging acceptable for products where access to
more than four units could cause serious injury to a child. The
child agcess to 30 conventicnal pouch and 31 conventional blisrter
units would not permit these twe types of conventional unit
packaging to comply with the current requirements for child-
resistance in the United %}a;gs, which orohihifs ances=s hu BN
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TSUPPORTING DOCUMENTS

1. Tewabe, A,, Wilbur, C., Laboratory Raport, Form 221,

Conventional Pouch, 2* x 2.5", construction-1 1b Cvar-coat; z&
lbs C15 Pouch Paper/7.5 lbs LDPE/.00035* Foil/15 1lbs LDPE, Heat
Sealsd four sides, with E2 Open Cormer sliti, and two (Placebo}
gelcaps (caplets) per pouch, 97-5%4-02%7, No. 2938, CPSC, Health
Sciences, June 12, 1397.

. Tewabe, A., Wilbur, ¢., Laboratory Report, Form 221,

Conventicnal Blisters, 2-1/8" x 3-3/4", product pattern 2 x 5 x
1=10 Capsules/card, Push Through Type, 0.002 foil, é lbs Crystal
Clear rigid hemopolymer winyl blister film and Reynoelds Drug Pak
No. 501-.¢0l"aluminum foil with modified wvinyl heat seal coating
on foil bright side backing material, 57-594-0290, No. 2925,
CP5C, Health Scliences, Junes

4, 1597.

"3, Tewabe, A., Wilbur, C., Laboratory Report, Form 221, CR

Blister ASTM Type VIII D, Peel Push Through Feil Type, 1-3/4" x
3", Product pattern, 3 x 2 x 1=6 tablets with remcval
perforations, construction-i¢ wmil PVC blister film and Reynolds
21¢é backing material, 98-594-0367, No. 3029, CPSC, Health
Sciences, October 22, 1i957.

4. ASTM, Standard Classification Child-Resistant Packages

D-2475, ASTM, 100 Barr Harbor Drive, West Conshohocken, PA
15428-2553, Talavhone 810-832-3736.



TAPPENDIX A

"CHIL ST PN g . r -ra

Test Procedures

“Each child‘’s parent or guardian shall read and sign a
consent form pricr ko participaticn by that child.

2 All packages shall be handled so that no damage or jarring
will occur during SLorage or transportation. The packages
shall not be exposed to extreme conditions of neac or
cold. The packages shall be tested &t room temperature.

3 "The children shall have no overt physical or mental
handicaps. HNo child with a permanent or temporary
illness, injury, or handicap that would interfere with

his/her effective participation shall be ineluded in the
test .

g "The testing shall taks Place in a well-lighted laoeatiocn
that is familiar to the children and that is isclated from

all distyxactions. A box rfo hold loose package contents
shall be available,

“The tester, or ancther adult, shall escort a pair of
children to the test area. The tester shall seat the

ghildren so that there ie no visual barrier between the
children and the tester.

6 “The tester shall talk teo the children to make them feel az
ease,

"The children shall not be given the impression that they
are in a race or oontest. They are not to be toid that

the test is a game or that it is fun. They are not to be
offered a reward.

8. “The tester shall record all data prioy to, or after, tha
test so that full attention can be on the children during

the test period. The only EXCEPTION is to record the test
time to open the first unic.

9 " The tester shall use a stopwatch(s} or other timing device
to record the numbur of seconds it takes the child to open
the first unit and to time the S-minute test periods.

~10. To begin the test, the tester shall hand the children
identical packages and say "PLEASE TRY TO ODPEN THESE AND
PUT WHAT'S INSIDE, IN THIS BOX." (NOTE: CGive each child
the number of units specified below for each package cype
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“Cenventional Pouch Packaging

" The ¢hildren were presemted with 15 pouches (2
caplets/pouch) . The child/children were given 2 more
pouches whan the child/children had acceszed all the
caplete available or when they had dome all they ¢ould do
with the pouches even if a caplet remainad (for example,
partial removal). This was repeated as necesgary, 2
additiecnal pouches at a time until the 10 minutes had
past.

“Conventional Blister Packaging

"The children were presented with 4 cards (10 capsules each
for 40 capsules total). The child/children were given a
5ch card when the child/children had accessed all the
capsules available or when they had done all they could do
to the cards even if a capsule remained (for axampls,
partial removal or pulverized capsule). Additioral cards
ware given as necessary until the 310 minutes had past.

‘Child-Resistant Blister Packaging

The children were presented with 2 cards {6 tablets each
for 12 tablet total!. The child/children were given a 3rd
card when the child/children had accessed all the tablets
available or when they had done all they could do to the
cards ¢ven if a tablet remaired (for example, partial
removal or pulverized tablet). Additional cards were
given as necessary until the 10 minutes had past,

" If a child refuses to participate after the test has
started, the tester shall reassure the child and gently
encourage che ¢hild to try. If the ¢hild continues ro
refuse, the tester shall ask the child te hold the
package{s) on his/hner lap until the other child is
finished. This pair of children shall not be eliminated
from the results unless the refusing child disrupts the
participation of the other child,

Each child shall be given five minutes to open as many of
his/her uni: packages as they can. The tester shall watch
the children at all times during the test. The tester
shall minimize conversation with the ¢hildren as long as
they continue teo atiempt to open their packages. The
tester shall not dis<ourage the children verbally or with
facial expressions. If a child gets frustrated or borsd
and stops Lrying to open his/her - packages, the tester
shall reassure the child and gentiy encourage the child teo
keep trying (e.g., "please try to open the package").



The children shall be allowed freedom of movement Lo work
on their packagee a3 long as the tester can watch both
children (e.g., they can stand up, get down on thé floor,
Lang or pry the package}.

"If a ehild is endangering himself or cthers at any time
the test shall be stopped and the pair of children
eliminated from the final results.

15. The children shall be allowed to talk to each other about
opening the packages and shall be allowed teo watch each

other try to open the packages.

6 A child shall not be allowed to try to open the other
child's packages.

17 I1f a child opens one of hie/her units, the tester shall
racord the time to open the first unit in seconds on the
data sheet. 211 children shall continue T¢ open packages
for the full ten minute {two S-minute) time period.

B At the end of the first 5-minute period, the tester shall
stop the test. The tester shall ask the children to set

their packagas aside,

9 If one or both children have not cpened a single unit the
tester shall demonstrate how to open the package. A
geparate *demo” package, identical to the child’'s package
shall be used for the demonstraticn. The children shall
not be alliowed to continue to try fo opan their packages
during the demonstration peried. The tester shall say
"WATCH ME OPEN MY PACKAGE." Once the tester gets the
children’'s full attention, the tester shall held the demd
package approximately two feet from the children and open
the package at a normal speed as if the tester were geing
to be using the contents. There shall be no exaggerated
opening movements. The tesler shall not discuss ox
describe how to open the package.

If both children have operned at least one unit before the
end of the first S-minute test period, no demonstration is
given. Instead, the teuster will give the children a rest
of approximately one minute (to approximate the time of a
demonstration) .

21 If one or both children have not used theirx teeth to try
to open their packages during the first five minutes, the
tester shall say immediately before beginning the second
5-minute period, "YOU CAN USE YOUR TEETH IF ¥OU WANT TO."
This is the only statement that the tester shall make
about using teeth,
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To hegin the second S5-minute period, the zester shall say
“CONTINUE TO TRY TO OPEN YQUR PACKAGES." )

“The test shall continue for an additicnal five minutes

At the end of the tes:t period, the tester shall say "THANK
Yot FOR ABLPING." If the children were told that they
sould use theix teeth, the tester shall say, "I ENOW I
TOLD YOU THAT YOU COULD USE YOUR TESTH TODAY, BUT ¥OU
SHOULD NOT PUT THINGS LIKE THIS IN YOUR MOUTH AGAIN." In
addition, the tester shall say "NEVER QPEN PACKAGES LIKE
THIS WHEN YOU ARE BY YOUASELF, THIS KIND OF PACKAGE MIGHT
HAVE SOMETHING IN IT THAT WOULD MAKE YOU SICK.*

“The children shall be etcorted back te their classroom or
other superviscd area by the tester or anether adult.
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