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THE U.S. DEPARTMENT OF DEFENSE (DoD) and other
federal agencies, including the U.S. Department of

Health and Human Services (HHS) through its Strategic
National Stockpile (SNS), maintain significant amounts of
pre-positioned medicines and vaccines—also known as
medical countermeasures—to prepare for public health and
medical emergencies. To have rapid access to critical medi-
cines to protect their first responders, healthcare workers,
and other critical infrastructure (as well as the general pub-
lic, under certain circumstances) before the SNS or other
federal assets arrive in response to a public health emer-
gency, many states and local jurisdictions have also pur-
chased and locally pre-positioned their own supplies of an-
tivirals (eg, Tamiflu® for an influenza pandemic) and
antibiotics (eg, ciprofloxacin and doxycycline for an an-
thrax attack).

While all medicines have an expiration date set by the
manufacturer, the actual shelf life of certain products, if
stored properly, can be much longer.1,2 In the mid-1980s,
the military faced challenges with expiring stockpiles of
critical medicines, which led to the development of the
Shelf-Life Extension Program (SLEP). This federal initia-
tive is designed to defer and reduce the replacement costs of
federal stockpiles of critical medicine by extending the
drugs’ useful shelf life through periodic Food and Drug Ad-

ministration (FDA) stability testing and strict environmen-
tal controls.3,4

Currently, only select federal stockpiles are eligible for
SLEP; state and local medical countermeasure stockpiles
are not permitted to participate, and no similar program ex-
ists for these caches.5 Therefore, the antivirals and antibiot-
ics being stockpiled at the state and local levels must be dis-
carded when their expiration date is reached, even though
federal agencies participating in SLEP are receiving shelf-
life extensions for the same medicines and federal funds or
federal subsidies have often been used to purchase the
stockpiles. Because of a lack of practical alternatives, in-
cluding product rotation, state and local jurisdictions that
stockpile countermeasures will have caches of medicine
with expired dates of use. The impact of this is significant,
as it will lead to an additional and unnecessary taxpayer
burden to regularly replace expired stockpiles every few
years. It also has the potential to put critical health and in-
frastructure employees at risk during actual emergencies if
jurisdictions facing budget constraints determine that they
are unable to afford to replace their expired caches.

This article provides an overview of SLEP and its shelf-
life and cost benefits, state and local antiviral and antibiotic
stockpiling efforts, and recommendations for maximizing
the shelf life of critical medicines being stockpiled at the
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state and local levels throughout the U.S. It is our position
that state and local antiviral and antibiotic stockpiles
should become eligible to participate in SLEP or a similar
program.

SHELF-LIFE EXTENSION PROGRAM

Overview
Federal law requires manufacturers to assign an expiration
date to their drug products and to print this date on the la-
bel; the shelf life printed on a product’s label is based on
stability testing and current FDA good manufacturing
practices.1,6 Prescription drug products usually have expira-
tion dates of 12 to 60 months from the time of original
manufacture,2 but state pharmacy dispensing laws typically
shorten that timeframe to 6 to 12 months from the date of
dispensing for individual patient prescriptions.7,8

In an effort to conserve costs, the Air Force approached
the FDA in the mid-1980s about the possibility of safely
extending the expiration dates of some of the drugs that 
it had stockpiled.4,9 The inquiry led to SLEP, which 
was formally established through an interagency agree-
ment in 1986 to extend the useful shelf life of “military
significant” medicines that have limited commercial use
(eg, chemical agent antidotes) or which the government
holds in such large quantities that vendors will not accept
them for credit when they expire.3,4 The program is
jointly administered by the FDA and DoD, with the De-
fense Medical Standardization Board (DMSB) serving as a
liaison between SLEP participants and the FDA. It is “a
key component of the Medical Readiness Strategic Plan as
developed by the DoD Health Affairs and the Military
Medical Departments.”1(p1550),3 SLEP participants include
DoD, the Strategic National Stockpile, the Defense Sup-
ply Center-Philadelphia (DSCP), the U.S. Postal Service
(USPS), and the U.S. Department of Veterans Affairs
(VA).4

How SLEP Extends Shelf Life
To determine whether the expiration dates of SLEP partic-
ipants’ products can be extended, the FDA requests sam-
ples of stockpiled medicines from various storage locations
by lots, which are stored under specified environmental
conditions in closely monitored, controlled-temperature
warehouses.4 The agency then comprehensively tests and
evaluates each lot to assure “the stability and quality of ex-
tended drug products.”1(p1560),2 Stability testing consists of
real-time and accelerated (or stress) tests for drug products
based on the procedures outlined in the New Drug Appli-
cations (NDAs).2 The FDA is cautious in its testing. “Date
extensions are conservative estimates of useful life of the
product as substantiated by stress testing,” and a minimum

of 95% of the product must be chemically available.4 If a
lot is approved for extension, then the extended product is
relabeled with the lot number, new expiration date, and
FDA project number, and it will be retested biannually or
annually until it fails testing or stocks of the product be-
come depleted.3,4 SLEP participants fund the program and
manage their respective stockpiles.3

According to DoD, SLEP does not test biological prod-
ucts (eg, vaccines), less than $10,000 of a lot, products with
previous instability reported in the manufacturer’s data or
that are not stored under the manufacturer’s recommended
temperature, or products without an FDA test protocol
(USP or manufacturer’s) for the item or a cost benefit asso-
ciated with testing.4,10 Individual patient prescriptions are
excluded from SLEP consideration.3 The program also fo-
cuses on testing products that are known to have a high
probability of being extended.3

Shelf-Life Benefits
SLEP has resulted in significant shelf-life extensions for
many of the drugs tested in the program.1 In 1985, 56
items were sent to the FDA for testing; the agency extended
80% of the items and 84% of the tested lots by as much as
3 years.4 A comprehensive 2006 SLEP study, which sum-
marized extended stability profiles for 122 different drug
products (3,005 different lots) generated by SLEP since
1986, found that “[b]ased on testing and stability assess-
ment, 88% of the lots were extended at least 1 year beyond
their original date for an average extension of 66
months.”1(p1549) While the study also found that the addi-
tional stability period was highly variable, the authors con-
cluded that their results support “the assertion that many
drug products, if properly stored, can be extended past the
expiration date.”1(p1549)

Ciprofloxacin, which is a commonly stockpiled antibi-
otic for responding to an anthrax attack and has a manu-
facturer-assigned shelf life of 3 years, provides a strong ex-
ample of the significant benefits of this program. The
military stockpiles such large quantities of the drug that
the manufacturer will not permit the expired drugs to be
returned for credit.9 Through SLEP, DoD has reported
that the program can potentially add an average of 10 years
to the shelf life of ciprofloxacin, for a total shelf life of 13
years.3 Another report showed that the shelf life of
ciprofloxacin with an original expiration date of 1993 was
extended to 2001, and it was believed that further testing
could potentially extend it further.9 For another lot that
had an expiration date of March 1989, FDA found that
the samples of the drug remained stable more than 9.5
years later and then extended a portion of the lot for 18 to
24 additional months.7 The average cost for testing a lot of
ciprofloxacin through SLEP has been reported to be ap-
proximately $1,800.4

MAXIMIZING STATE AND LOCAL MEDICAL COUNTERMEASURE STOCKPILE INVESTMENTS

102 Biosecurity and Bioterrorism: Biodefense Strategy, Practice, and Science



Financial Benefits
Estimates of the cost savings associated with SLEP vary but
have been significant. In 2005, DoD reported that the cost
of testing SLEP items was about $350,000 per year and
that the value of materiel tested annually by the program
was over $33 million in recent years.3 This means that for
every dollar that was spent on SLEP testing, approximately
$94 in expenditures for new, replacement materiel was
avoided.3 In FY1998, DoD spent $260,000 on testing but
saved $40 million.9 In FY1997, DoD spent $172,000 on
SLEP testing but avoided spending $23 million to replace
stockpiled drugs; this translates to $135 saved for every dol-
lar spent.9

Cost savings through SLEP also have been realized for
the SNS. In 2002, the Centers for Disease Control and Pre-
vention (CDC) entered into a memorandum of agreement
for SLEP to reduce the cost of replacing SNS inventory.11 A
2005 analysis of the SNS reported that for every $1 spent
on SLEP costs (ie, testing, shipping, relabeling, etc), the
Division of Strategic National Stockpile (DSNS) avoided
$22 in replacement costs (based on the total estimated re-
placement costs divided by the total estimated SLEP costs
for 10 FDA SLEP projects submitted in 2004 by DSNS).11

The report also noted that SNS assets included large
amounts of antibiotics that could not be rotated into the
market, and it projected that cost savings for 2008, 2009,
and 2010 would increase to $28 for every $1 spent on
SLEP.11 Other CDC data showed that the SNS saved $13
for every dollar spent on SLEP.12

STATE AND LOCAL EFFORTS TO STOCKPILE

CRITICAL MEDICAL COUNTERMEASURES

Many state and local jurisdictions have purchased and are
locally storing antivirals for an influenza pandemic and an-
tibiotics for bioterror events to be better prepared to re-
spond to such emergencies. These stockpiles are typically
created to ensure early access to medicines to protect the
general public, under certain circumstances, and first re-
sponders, critical infrastructure personnel, and their family
members so that these essential employees can quickly re-
spond to the emergency. Following is a brief overview of
these types of stockpiling efforts.

Antiviral Stockpiling
The use of the antivirals oseltamivir (Tamiflu®) and
zanamivir (Relenza®) is one of several measures that could
contribute to mitigating a pandemic, and it is believed that
their use “could provide an additional layer of protection
during a pandemic.”13 As part of a goal of the 2005 HHS
Pandemic Influenza Plan to ensure that antiviral drug treat-
ment courses are available for 25% of the U.S. population,

the federal government has recommended that states and
certain employers stockpile these antivirals to prepare for an
influenza pandemic13,14 and has provided a 25% subsidy
for states that elected to purchase the medicines.15 To date,
state governments have purchased 23 million of 31 million
available treatment courses of antivirals for their pandemic
stockpiles, and 22 million of those courses have been deliv-
ered to the states.15,16 States have spent approximately $300
million on these antivirals, as well as at least an estimated
$6.1 million in cumulative costs for storage and manage-
ment.17 Through recent guidance, HHS is also encouraging
certain employers to stockpile antivirals.18,19

The current FDA-approved expiration date for Tamiflu®

and Relenza® is 5 years from the date of manufacture.
However, in December 2007, Roche, the manufacturer of
Tamiflu®, received FDA approval to extend the shelf life of
its antivirals purchased for federal and state stockpiles to 7
years.20 In addition, employers have an option to partici-
pate in purchasing and storage programs directly through
the manufacturers. Business purchasers of Tamiflu®, for ex-
ample, can pay a fee to have Roche, through the company’s
Antiviral Protection Program, store and rotate a specific
quantity of antivirals so that they never expire, and then
have the option to purchase the medicines when needed
(eg, at the onset of a pandemic).21 GlaxoSmithKline, the
manufacturer of Relenza®, has also established an employer
purchasing program, the Pandemic Readiness for Employ-
ers Program (PREP).22

However, although purchased with the federal subsidy
and critical for maintaining the HHS antiviral goals, the
state stockpiles are not eligible to participate in SLEP.23

States also are not permitted to rotate stocks of antivirals
under the terms and conditions of the federal contracts
with antiviral stocks routinely purchased and used for an-
nual influenza response.24 In addition, the extended 7-year
dating for Tamiflu® only applies to government-purchased
Tamiflu® in bottles, not those caches purchased and stock-
piled by businesses or other entities at their individual loca-
tions.20 The September 2007 Antiviral Survey conducted
by the Association of State and Territorial Health Officials
(ASTHO) found that, at the time, challenges reported by
states in “acquiring their desired stockpile amounts” in-
cluded “reluctance to invest in antivirals without a shelf-life
extension program for sustaining state stockpiles” and “ad-
ditional funding obligations to store and maintain existing
caches.”17(p1),25

Antibiotic Stockpiling
State and local jurisdictions have also purchased large quan-
tities of doxycycline and ciprofloxacin, which have shelf
lives of 2 years and 3 years, respectively,3 to stockpile and
pre-position in preparation for an anthrax attack. For ex-
ample, in response to an informal email survey sent to the
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largest metropolitan areas receiving Department of Home-
land Security (DHS) Urban Area Security Initiative (UASI)
grant funds, we found that 16 of the respondents reported
maintaining a local mass prophylaxis cache.26 Jurisdictions
have faced difficulties in seeking contracts with pharmaceu-
tical distributors for storage and rotation to extend the shelf
life and with rotating these antibiotics into the local market
because the quantities are too large for local demand.27 As
mentioned, DoD has reported that SLEP could potentially
add an average of 10 years to the shelf life of ciprofloxacin
(for a total potential shelf life of 13 years) and 5 years to the
shelf life of doxycycline (for a total potential shelf life of 7
years).3 However, nonfederal antibiotic caches are not eligi-
ble for SLEP, and local jurisdictions lack other practical op-
tions for extending the shelf life of these critical medicines.

As an example, the Baltimore (Maryland) UASI, which
consists of Baltimore City and multiple surrounding coun-
ties, purchased a stockpile of ciprofloxacin and doxycycline
in early 2008 for the region’s 106,000 first responders,
healthcare workers, and their family members. The Balti-
more UASI has taken steps to maximize available shelf life
by requiring that vendors deliver drugs with a minimum la-
beled shelf life of 2 years for doxycycline and 3 years for
ciprofloxacin.28 Baltimore also ensures that the security and
storage of the stockpile complies with the humidity and
temperature requirements of the manufacturer and the
available FDA guidelines for SLEP participation. Without
a shelf-life extension option, however, the Baltimore UASI
will have to dispose of 6 million pills every 2 to 3 years at a
recurring total cost of approximately $500,000.

FEDERAL AND NATIONAL CONSIDERATION

OF EXTENDING SLEP

The issue of allowing state and local antiviral stockpiles to
become eligible for SLEP has been raised in several federal
documents, but no significant movement appears to have
occurred:

• The 2006 National Strategy for Pandemic Influenza Im-
plementation Plan directed “HHS, DOD, VA and the
States . . . [to] explore the possibility of broadening SLEP
to include equivalently maintained State stockpiles,
within 6 months. Measure of performance: . . . decision
made on broadening SLEP to State stockpiles.”29(pp119-120)

• However, the National Strategy for Pandemic Influenza
Implementation Plan: Summary of Progress, which was is-
sued later the same year, stated that “after careful consid-
eration of this matter, HHS, DOD and VA have deter-
mined that the inclusion of State stockpiles in the SLEP
program is not feasible at this time,” but without provid-
ing additional information about the rationale for the de-
cision.30

• The 2008 National Strategy for Pandemic Influenza Im-
plementation Plan: Two Year Summary simply noted that
the “[d]evelopment of a shelf life extension program for
State stockpiles of antiviral drugs is currently under con-
sideration by HHS.”31

• Also in 2008, an Institute of Medicine committee recom-
mended that SLEP should “be expanded to include other
public and private sector entities that are stockpiling an-
tivirals for use in an influenza pandemic,” and that HHS
should “develop a process to use the knowledge acquired
by FDA in the operation of the [SLEP] to facilitate the
use of properly stored, recently expired medications that
exist in supplies outside the [SLEP] in the event these
medications are needed because of a shortage.”20(pp26-27)

The committee concluded that “[t]he shelf-life of antivi-
rals . . . is an important factor and an economic barrier
because a short shelf-life would require discarding previ-
ously purchased drugs and buying new ones. . . . Beyond
that, the exclusion of state and private sector stockpiles
from the federal Shelf-Life Extension Program presents a
considerable barrier to further stockpiling.”20(p26),32

National public health organizations also have commented
on shelf-life extension for antivirals. For example:

• In 2006, ASTHO issued a position statement that the
SNS “should be available as an option to store and man-
age all state allocations of antivirals. . . . Antivirals stored
outside of the SNS, including those maintained in the
states, should be eligible for the . . . (FDA) Shelf-Life Ex-
tension Program. . . . Every effort must be made to ex-
tend the safe and efficacious use of the antivirals.”24(p2)

• In its recent Health Policy Priorities document for the
Obama Administration transition, ASTHO stated that
“[w]hile we have been successful in having the label life
of Tamiflu recently be extended from five to seven years,
the formal creation of an enduring state shelf-life exten-
sion program is necessary to cover certain state assets. Ef-
forts on this issue have been stalled.”33(p4)

• Trust for America’s Health (TFAH) recommended in its
2008 Ready or Not? report that “Congress should extend
the Shelf Life Extension Program (or establish a new,
parallel, SLEP-like program within FDA) to include state
and local antiviral and antibiotic stockpiles,”23(p93) and
noted that “[g]iven the projected budget shortfalls, many
states are reluctant to spend resources on purchasing and
stockpiling antivirals that have a limited shelf-life.
Though this shelf-life recently expanded from five years
to seven years, it is still too short for many state health of-
ficials.”23(p24)

• The Agenda for Modernizing Public Health section of
TFAH’s 2008 report, Blueprint for a Healthier America:
Modernizing the Federal Public Health System to Focus on
Prevention and Preparedness, noted that for pandemic in-
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fluenza preparedness “[c]onsideration should also be
given to making shelf-life extensions available for certain
pharmaceuticals owned and managed by states as part of
their emergency stockpiles to reduce potential waste and
increase availability of critical materials.”34(p107)

CONCLUSIONS AND RECOMMENDATIONS

The efficient management of state and local medical coun-
termeasure stockpiles through SLEP—or a similarly man-
aged program—is essential to reducing waste associated
with frequently replacing stockpiles, enabling the maxi-
mum benefit to be derived from the countermeasures,24

and ensuring that critical antivirals and antibiotics remain
readily available and in sufficient quantities during emer-
gencies for responders, healthcare workers, and the general
public. More broadly, this is an issue of national signifi-
cance as state and local governments face the imminent ex-
piration dates of their stockpiles and confront significant
budget challenges that render them unable to replace expir-
ing medicines to protect their critical infrastructure and res-
idents. Therefore, we propose that:

• State and local stockpiles of antivirals and antibiotics
should become eligible to participate in the current SLEP
program.

• Alternatively, a new program based on the federal SLEP
could be developed solely within the FDA for state and
local medical countermeasure stockpile shelf-life exten-
sion.

With either approach, sufficient funding must be provided
to the FDA to expand shelf-life testing and administration
without negatively affecting the current SLEP or other crit-
ical FDA initiatives. Requirements for state and local par-
ticipation, including specific types and minimum quanti-
ties of medicines, as well as stringent storage and security
guidelines, would also need to be established. In the in-
terim, one possible strategy to mitigate the shelf-life issue
for antivirals includes providing states with the ability to ro-
tate stocks of antivirals purchased through the federal con-
tracts with stocks used for annual influenza response.24

It should be noted that it is difficult to fully assess the fea-
sibility and practicality of extending SLEP eligibility to
state and local stockpiles, because very limited publicly
available information about the program exists.35,36 Also,
potential drawbacks of extending the shelf life of drugs in
state and local stockpiles do exist and must be addressed—
for example, negative public perception or pushback about
using what might be perceived as “old” medicines; misun-
derstanding among members of the public, who might er-
roneously think that they could similarly use medicines
they have at home beyond their expiration dates; and out-

dated package inserts. However, the public health and na-
tional security benefits of having these medicines available
during emergencies greatly outweigh the risks.
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gov/plan/federal/summaryprogress2008.html. Accessed Feb-
ruary 26, 2009.

32. The IOM Committee on Implementation of Antiviral Med-
ication Strategies for an Influenza Pandemic (2008) also
noted that “[t]hirty-one million of the 81 million course goal
for the [SNS] would be held in state stockpiles. This raises the
possibility that in the absence of a pandemic, large amounts
of the drugs will expire and need to be discarded, an outcome
that could be avoided or delayed if this considerable propor-
tion of the nation’s government stockpile were included in
SLEP.”20(p25)

33. Association of State and Territorial Health Officials. 
ASTHO Health Policy Priorities. http://www.astho.org/
pubs/ASTHOHealthPolicyPriorities.pdf. Accessed January
29, 2009.
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34. Trust for America’s Health. Blueprint for a Healthier America:
Modernizing the Federal Public Health System to Focus on Pre-
vention and Preparedness (Appendix 3). October 2008. http://
healthyamericans.org/assets/files/Blueprint.pdf. Accessed Janu-
ary 29, 2009.

35. See, eg, Institute of Medicine Committee on Implementation
of Antiviral Medication Strategies for an Influenza Pandemic
(2008), commenting that they “found a modest amount of
information about SLEP and nothing about the feasibility,
cost, and other barriers of extending the program to properly
maintained non-Federal stockpiles, including state and per-
haps even some private sector stockpiles.”20(p25)

36. For example, the U.S. Army Medical Materiel Agency website
states that “all testing and extension data provided to the Shelf
Life Extension Program (SLEP) by the Food and Drug Admin-
istration is considered For Official Use Only and cannot be
shared with anyone outside the user’s organization. SLEP Ad-
ministrators have fielded several calls recently from individuals

wanting to share this information with local, civilian counter-
parts. That is not permissible, as it is not only a violation of the
terms agreed to by the FDA but also a violation of the Memo-
randum of Agreement each participant organization signs prior
to entering the SLEP program. SLEP website accounts of viola-
tors will immediately be terminated and inventories may be
eliminated from the program. . . . Additionally, non-SLEP or-
ganizations that use SLEP information are in violation of Fed-
eral law that governs misbranded pharmaceuticals.”10
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