Table 1 	Composition of 60 tablets exposed at ISS (spacecraft) and MISSE (outer LEO space). A designed, systematic variation of excipients and selected drug, ibuprofen, provide seven (7) Case studies that are shown color-coded, namely, red, yellow, brown, green, orange, purple and blue. The total mass of all tablets is 100 mg; meaning the excipient masses are also mass-%.
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Table 2	Comparative summary of degradation of ibuprofen tablet (formulated) by gamma radiation on Earth.
[image: ]








Table 3 	Summary of ibuprofen content for tablets exposed to cosmic-ray at ISS 
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Table 4 	Composition of six (6) tablets exposed at MISSE, outer LEO space. Variation of excipients and ibuprofen provide six case studies color-coded, red, yellow, brown, orange, purple and blue.
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Table 5 	Cosmic-ray exposure outside ISS at MISSE platform in harsh outer space. 
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ID Ibuprofen, Vitamin Silica, Talc, Titania, Iron Oxide, T Tablet# Tablet# Case Name

mg C, mg mg mg mg mg ~ (Flight) (Ground)
1 125 25 125 125 75 35 15 1 1 Base
2 2 16 325 165 165 10 45 2 1 1 API Dilution
3 19 10 19 10 10 6 25 1 1 1 Iron Oxide
4 125 25 25 125 125 75 35 15 1 1 Vitamin C
5 215 1 215 11 1 6 1 1 Flavour
6 205 10 205 10 25 15 1 1 Titania

Total 6 6
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Iron Oxide 19 74 100* Undetectable

Flavor 21.5 51 100** Undetectable

rating space exposure
Minimal >90
Moderate 70~90
Significant 50~70
<50

*Ibuprofen content >100%; within common tablet manufacturing deviations (10%). 2

** |buprofen content >100%; outside common deviations.
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ID Ibuprofen, Vitamin DCP, Talc, Titania, IronOxide, Flavor, Tablet# Tablet#
mg mg mg mg mg (Flight) (Ground)

Case Name

o
o

1.5 3 3 lIron Oxide
1.5 3 3 lIron Oxide
1 3 3 lIron Oxide
1 3 3 lIron Oxide
2 3 Excipient
15 3 Excipient
1.5 3

3
3
3 Excipient
3
3

3 Vitamin C

3 Vitamin C

3 3 Flavour
16 235 12 235 12 35 1.5 3 3 Titania
17 25 145 25 14.5 4 1.5 3 3 Titania
18 20.5 10 205 10 25 1.5 3 3 Titania
19 225 11 225 1" 25 1.5 3 3 Titania
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ane sample | sample Minimal >90
Base 25% API (Ibuprofen) 25 87 100* Moderate 70790
18% API 18 100* 100*
50~70
|API Dilution| 6% AP 6 100 100 Very significant <50
2% API* 2 90 64
Iron Oxide 10% Iron Oxide 235 100 100**
18% Iron Oxide 215 84 69 (Q/e)gf,adaltion ; gom';emd eney gma'ﬁ?' 'O'f
. o b); i.e. loss o esulting drug potency for egradation o
2_5% Iron OX'_de - - 19 93 100 potency of drug __astronauts Drug
Lack of flowing agent (dibasic calcium 29 79 86 0to 10 Limit of measurement device; Minimal
Excipiont phosphate) Efficacious i.e. works better than
xclpien Rich in glidant (silica) 215 92 100* suficienty, USP) it
Rich in glidant (talc) 215 94 92 - E; v 3’"“”"”; ) fmi o
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Vitamin C 25k V,Itam,m CR2HIAR] 2 100 52 sufficiently; within observed loss of
25% Vitamin C, 25% API 12.5 48 52 commercial ibuprofen products
Flavor 15% flavour content 215 99 100* Above USP limit
10/: Tltanla 25 100 100 >30t0 50 Insufficient efficacy; beyond loss of Significant
Titania 12% Titana 235 90 89 commercial products (on Earth)
18% Titania 225 89 92
> 50 Loss of efficacy Highly
25% Titania 20.5 93 92 significant

* Ibuprofen content >100%; within common tablet manufacturing deviations (10%). ¥

** |buprofen content >100%; outside common deviations.




