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Determination of the Initial Test Year for One-Shot
System using Validity Assessment of Drugs

JiM. Park' - Hong C. Lee’

+ Joong S. Jang1

- Sang C. Park'’

1Department of Industrial Engineering, Ajou University

*Korea Institute of Civil Engineering and Building Technology

Purpose: This study aims at omitting the initial testing of the ASRP by determining the initial test

year.

Methods: This study is to determine of the initial test year for one-shot system using validity

assessment of drugs.

Results: Procedures for determining the initial test duration of the one shot system and examples

of omitting the tests are presented.

Conclusion: Using this method, the time and labor required for testing can be saved by omitting

the initial testing of ASRP.

Keywords: One-shot System, Drug Shelf-life, Shelf-life, Inspection Period, Storage Reliability
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2 Determination of the Initial Test Year for One-Shot System using Validity Assessment of Drugs

Table 1 Inspection cycle information of Each system[5]

Category

Initial test year Subsequent test cycle

° Direct shot, non-rebound shot

o guided missile

° Propellant charges, chemical bullets
o Fuses, flares flow

o Howitzer tanks, mortars, rockets

o cannonball, underwater missile

o Small diameter bullet(40MM or less)
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Table 2 Characteristics of drug and one—shot system

Category

One-shot system

Drugs

major components

chemical substance, fiber, rubber, metal,
electric parts

chemical substance

Diffusion, Intermetallic Growth,
Hydrogen Embrittlement

Diffusion

Corrosion, Dendrite Growth,
Depolymerization, Scission

Corrosion, Depolymerization, Scission

Microorganism, Bacterium, Fungus

Microorganism, Bacterium, Fungus

Physical
Chemical
Failure
mechanism | Biological
Electrical

Electromigration, TDDB(Time Dependent
Dielectric Breakdown), Hot electrons, CFF,
Slow trapping

Major environmental
factors affecting
degradation

Temperature, Humidity, Light, Acid(pH)

Temperature, Humidity, Light, Acid(pH)

How to determine
the shelf life

Consumption or disposal in Lot unit after
periodical inspection of lot unit by weapon

Determination of lifetime based on results of
long-term storage test and acceleration test

system at development stage

Periodi'c rel'iability 0 X

estimation

Shelf life Years to decades Months to years

One-shot System
Reliability
fi B

Degradation

__mechanism |

Target
system

Reliability
type

How to
derive

Physical chemical chemical Electrical
Y, 7z / /
—'R_ri

S ——

Ammunition / charges /
grenade

Missile / nuclear
weapon

Prediction Assessment

Prediction

Assessment

Fig. 1 Characteristics and degradation mechanism of one—shot systems
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Table 3 Types of drug stability tests[6]

Test type

Definition

Long term test

Stability studies under the recommended storage condition for the re-test period or shelf
life proposed (or approved) for labeling.

Accelerated test

Studies designed to increase the rate of chemical degradation or physical change of a
drug substance or drug product by using exaggerated storate conditions as part of the
formal stability studies.

Intermediate test

Studies conducted at 30 C/65% and designed to moderately increase the rate of chemical
degradation or physical changes for a drug substance or drug product intended to be
stored long term at 25C.

Table 4 Long term

test contents for drugs[6]

Category

Contents

Selection of batches

Data from formal stability studies should be provided on at least three primary batches
of the drug substance.

Storage Condition

General case: 25+2C/60+5% or 30+2C/65+5%
Storage in a refrigerator: 5+3C
Storage in a freezer: -20+5C

Minimum time period

12 months

Testing frequency

For products with a proposed shelf life of at least 12 months, the frequency of testing at
the long term storage condition should normally be every 3 months over the first year, every
6 months over the second year, and annually thereafter through the proposed shelf life.

Table 5 Accelerated test contents for drugs[6]

Category

Contents

Selection of batches

Data from formal stability studies should be provided on at least three primary batches
of the drug substance.

Storage Condition

General case: 40+2C/75+£5%
Storage in a refrigerator: 25+2C/60+5%

Minimum time period

6 months

Testing frequency

A minimum of three time points, including the initial and final time points(e.q., 0, 3,
and 6 months), from a 6-month study is recommended.
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Table 6 Intermediate test contents for drugs[6]
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Category

Contents

Selection of batches | .-, drug substance.

Data from formal stability studies should be provided on at least three primary batches

Storage Condition | General case: 30+2C/65+5%

Minimum time period | 12 months

Testing frequency

A minimum of four time points, including the initial and final time points(e.g., 0, 6, 9,
12 months), from a 12-month study is recommended.

Table 7 Example of bracketing design for drugs[6]

Strength 50mg 75mg 100mg
Batch 1 2 3 1 2 3 1 2
Conta 15 mL T* T T T T T
on.amer 100 mL
size
500 mL T T T T T T
% T: Test.

Table 8 Example of matrix design for drugs(1/2 omit testing) [6]

Time point(months) 0 3 6 9 12 18 24 36
Batch 1 T T T T T T
S1 Batch 2 T T T T T T
Strength’ Batch 3 T T T T T
Batch 1 T T T T T
S2 Batch 2 T T T T T T
Batch 3 T T T T T
% T: Test.

Table 9 Example of matrix design for drugs(1/3 omit testing) [6]

Time point(months) 0 3 6 9 12 18 24 36

Batch 1 T T T T T T

S1 Batch 2 T T T T T

. Batch 3 T T T T T T T

Strength

Batch 1 T T T T T T

S2 Batch 2 T T T T T T

Batch 3 T T T T T T

3% T: Test.
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Tabulate and/or plot
stability data on all
attributes at all storage
conditions and evaluate
each attribute separately

Significant
change at

Yes

Significant
change at
accelerated

No

No extrapolation; shorter
retest period or shelf life and
data covering excursions
can be appropriate;
statistical analysis if longterm
data show variability

condition within
3 months?

accelerated

condition within
6 months?

data show: (1) littl

No to (1)

or no change over

Yes to both

Accelerated
data show: (1) little or
no change over

Time and

or (2) or both

1) Long- term
data amenable to
statistical analysis and
(2) statistical analysis

(2) little or no performed?
variability?
Yes to both
Yes to both
Statistical analysis
is normally
unnecessary
A 4 h 4 A 4

data amenable to

2) statistical analysi
performed?

Yes to both

No to (1) or (2)

No extrapolation; shorter
retest period or shelf life
can be appropriate;
statistical analysis if longterm
data show variability

If backed by relevant
supporting data:
Y = up to X + 3 months

If backed by statistical
analysis and relevant
supporting data: Y = up
to 1.5X, but not
exceeding X + 6 months

Y= up to 2X, but not
exceeding X + 12 months;
or if refrigerated,

Y = up to 1.5X, but not
exceeding X + 6 months

If backed by statistical
analysis and relevant
supporting data: Y = up to
2X, but not exceeding X +
12 months; or if refrigerated,
Y = up to 1L.5X, but not
exceeding X + 6 months

If backed by relevant
supporting data: Y = up
to 1.5X, but not
exceeding X + 6 months;
or if refrigerated, Y = up
to X + 3 months

Fig. 2 Flow chart for application period for drugs[6]

Y=Proposed retest period or shelf life
X=Period covered by long-term data
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Table 10 Previous studies related to shelf life
prediction

Research topics

Target

Life expectancy
through accelerated
test[8-17]

Infrared flare material[8]

81mm illuminating projectile[9]

Propellants[10, 15-16]

B-KNO; ihniter{11]

Propellant Bag[12]

Propelling Charge[13, 17]

Zr-Ni delay system in fuze K510
for high explosive shell[14]

Table 11 Ammunition state symbols[5]

Ammunition state

symbols State

CC-A Keep saving and using

CC-B Conditional dispatch

CC-C First out

CC-D Special exam

CC-E Normal maintenance target
CC-F Number of repair objects
CC-J Temporary dispatch stop
CC-H Destroy target shot

CC-N Available in emergency battles

Y=Proposed retest period or shelf life(Year)
X=Period covered by long-term data(Year)

over time and

(2) little or or (2) or both

Yes to both

L . and
Statistical analysis

is normally
unnecessary

9-
ata amenable
statistical analysis

No to (1) or (2)

(2) statistical
analysis

Yes to both

Y= X + 12 months

Y= X + 6 months

Fig. 3 Flow chart for initial test year for one—shot systems
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Table 12 Long term preservation test contents for one—shot systems

Category

Contents

Selection of batches of the one-shot system

Data from formal stability studies should be provided on at least three primary batches

Storage Condition Store in a place that meets specifications based on Army Ammunition.

Minimum time period

New weapons should be tested for at least 12 years. However, depending on the
characteristics of the weapon, the duration of the test may be determined separately.

At the beginning of the test, every three years until 10 years, every two years up to 20

Testing frequency | years thereafter, and once a year thereafter, the storage function test shall be carried out

for as many samples as the ASRP instruction.

% T: Test.

& ool wls] 4= ufj ol A A ufol] ©317] wTof
A8 e 71229l 27L& <Table 12>9F 2] AAa}
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< TR AAEFS o Az FA o Tt
At 25 %J%ZM A& 7H‘E"ffaL 73§- <Table
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= 60
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S g

< 12
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ASRP, 7]1&dF9}9] 2Fo]= <Table 16>7} 20] Az
g4 ik

Table 13 Example of bracketing design for one—
shot systems

Product specification(diameter)

Batch

Test

Flare

60mm

—_

8Imm

155mm

W N | = W= | W |

% T: Test.

Table 14 Example of matrix design(1/2 omit testing) for one—shot systems

Time point(months)

6

12

14

16

18 | 20

22 | 24

25 | 26

Batch 1

T

T

60mm Batch 2

Batch 3

Flare
Batch 1

155mm Batch 2

I

Batch 3

GGG

GGG

3% T: Test.
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Table 15 Example of matrix design(1/3 omit testing) for one—shot systems

Time point(months) 0 6 12 | 14 | 16 | 18 | 20 | 22 | 24 | 25 | 26

Batch 1 T T | T T | T T | T T
60mm Batch 2 T
Flare Batch 3 T
Batch 1 T
155mm Batch 2 T

Batch 3 T T T T T
% T: Test.

Table 16 Differences between existing and proposed methods

ASRP Accelerated test Proposed method
Initial test years Inaccuracy Inaccuracy Accuracy
Storage reliability management cost Busy Chip Chip
Test period Short term Short term Long term

] EE8U AF QAo Folst
A wistol upe} ARgA A F2F
&o] AT 917 | W&ol AR 7IRKF A7 IRY S
Ak AZFEe et AFFod. A7)
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