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Sterility is a critical quality attribute (CQA) of cellular therapeutics. Since microbial contamination of cell therapy products can potentially result in the deaths of the recipients, sterility testing is a critical component of the release testing for any cell therapy product.
The current compendial sterility test takes 14 days before contamination can be ruled out with certainty, which is too long for short shelf-life cellular therapeutics and especially for autologous cell therapies intended to treat terminally ill patients. As a result, there is
an increasing demand for growth-independent rapid assays. Therefore, a detection system consisting of the highly efficient DNA extraction protocol Microsart® ATMP Extraction followed by the real time PCR assay Microsart® ATMP Bacteria | Fungi (or the
combination product Microsart® ATMP Sterile Release) has been developed. A validation study was designed to evaluate the bacterial and fungal detection capability. The study was set up to fulfill the European Pharmacopeia chapter 5.1.6 and the USP chapter
<1223> as well as the guidance chapter USP <1071>.

Summary and Outlook

The described procedures and results give a good impression of the complexity of the assay validation required for a presence | absence test for bacteria and fungi as sterility test for cellular therapeutics. This enables the detection of such contaminants in cellular
therapies with short shelf lives, and especially autologous cell therapies urgently needed for administration to terminally ill patients.

Device Compatibility
= The gPCR assays were tested on 4 different gPCR cyclers:

= Qiagen Rotorgene-6000

Beta Test | Lab-to-Lab Precision = BioRad CFX96 Touch Sequence Alignment — Covarage
Ih tptal 40 unknown samples (vvit_h spike levels close to the detection - ThemmeSieher AR 7500 Specific primer and probes were selected 22?:;::; 2273//
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Eukaryotes 0% 0% 0.1% 0.3%
Table 2: In silico study results of most common fungi
Table 1: In silico study, bacteria detection range genus
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26 different species (species that were part of this study are
listed in Table 5).

Table 6: E. coliDNA spiked into DMEM followed by DNA extraction and gPCR

Sensitivity Equivalence
Sample Matrix Effects |

Cross Reactivity

Cross reactivity can be ruled out due to sequence alignment
studies. Additionally, customer-relevant cell lines were tested
for cross reactivity and sample matrix effects.

Cell Culture Spiked with Bacteria and Fungi V4 A BRA G

Tolerance against eucaryotic cell background:

= Detection of 99 CFU P aeruginosa in up to 25 million HPBMC cells

= Detection of 99 CFU Kocuria rhizophilain up to 25 million Jurkat cells \/ Jurkat \/ CHO-KI
= Detection of 50 CFU C. albicansin up to 20 million Jurkat cells

LO D D m 1 I CFU/mL Run No. Ct Values (FAM) Mean Hit Rate Bacteria Species (CFU-Based) LOD_ (CFU/mL) C . C . | S . | . —l—
95 eter l natlon Run 1 31.04 3131 3117 31.35  31.22 Bacillus subtilis 25 OI 'l pa rlson to Om pend la terl |ty eSt
Run 2 31,79 31,52 31,11 30,89 3133 i
e . . . . 4 . 4 Clostridium sporogenes 25 . . . .
Sensitivity testing was done with 9o ~ Run3 310 3143 3116 3051 3105 . ., Pecudomonas seruainoss c In total, 8 species were used for this comparison study. All species were tested
a panel of 26 different species Rund 3140 3096 3115 3107 3114 ° i i i
P e Run5 3130 3120 3201 3140 3152 Staphylococcus aureus 10 by PCR or direct inoculation by an external contract lab at relevant
which have been selected Run6 3146 3076 3131 3299 31,63 Streptococcus pyogenes 99 concentrations of 2x LOD,,, LOD,, and LOD,, /2 [CFU/mL].
according to regulatory guide- el 3o g mm mw mn
i ‘ ‘ ‘ ‘ ‘ Escherichia coli 10
Imes <E P 261/U S P<71 < E P 50 Run 3 3213 32,29 32,37 32,79 32,39 24/24 Microsart® ATMP Bacteria | Fungi Compendial Culture Method (External)
2 é 27) recommendatlons from Run 4 33,31 30,65 32,15 33,21 32,33 Pseudomonasprotegens 10
R , Run5 3150 3235 3237 3401 3256 Bacillus cereus 5 2xLOD,,  LOD,, LOD,s/2  2xLOD,, LOD,, LOD,,/2
regu lato ry bodies and customer Run6 3178 3216 3219 3217 32,07 Enterococcus faecalis 99 Bacill - 3316 34.23 35.47 —— Ep—— p——
c acillus subtilis . subtilis . subtilis . subtilis
experiences. All tests were E“” 12 g;‘gg 331605 gfg‘f gg;‘i g;‘-;‘? Kocuria rhizophila 10 33.23 34.32 3438
. un . ) , , , . >
performed 6 orz2times to 25 Run 3 3317 3218 3119 3274 3229 23/24 Staphylococcus epidermidis 2 Staphylococcus aureus 3942 3577 2096 S. aureus S. aureus S. aureus
have at least 24 or 8 results Rund4 3254 3536 3407 3391 3397 / Serratia marcescens 50 3413 35.67 39.90
Run 5 35,07 33,26 35,06 3411 34,37 Propionibacterium acnes 25 L 34.20 34.87 35.45
fo reach C FU or genome Run 6 NoCt 3290 3497 3416 34,01 Clostridium sporogenes 3410 33.43 35.61 C. sporogenes C.sporogenes C.sporogenes
copy concentration. Run1 37.09 36.67 3557 NoCt 3644 Fungi Species (CFU-Based) LOD,, (CFU/mL) 36:40 36174 37_:22
Run2 3438 3486 3459 3470 34,63 Ciel e SlibeEe 50 Pseudomonas aeruginosa P.aeruginosa  P.aeruginosa  Negative
10 Run 3 33,91 3425 33,67 3405 3397 22/24 A 11us brasiliensi 5 36.22 37.96 No Cq
Run4 34,02 3466 3570 3434 34,68 R s 34.89 35.53 36.55 s < <
Run 5 3559 3379 3512 NoCt 3483 Candida tropicalis 10 treptococcus pyogenes 35.09 35.93 35.88 . pyogenes . pyogenes . pyogenes
Run 6 34,42 33,41 3499 34,65 34,37 Candida glabrata 25
3414 34.38 36.52 - - -
Run1 3855 3684 3942 3499 3745 Candida krusei 50 Pseudomonas protegens 33.08 3451 35 61 8;?&2% + 8;?3;% + 8;?5256 +
Run 2 3863 NoCt NoCt NoCt 3863 A firieeius 90 : : :
5 B g fMp©. Reci Well  Segy  Joge 18/24 o Candida albicans 9225 2.2/ 9256 C. albicans C. albicans Negative
Run4 3533 39,67 3704 3320 363 RERICHIUMICHIYSOgERtMm 99 31.94 3212 33.96 ' ' d
Run5 3564 3728 3625 3536 3613 Table 5: CFU-based limit of detection (LOD,,) for 21 species 34.38 37.06 34.94
Run 6 36,28 36,84 3776 3700 36,97 (for 5 more species sensitivity was determined on genome Aspergillus brasiliensis A. brasiliensis  A. brasiliensis  A. brasiliensis
. : L copy basis; data not shown for Bacteroides fragiles, 32.40 33.17 34.20
Table 4: Example experimental setup and results for LOD,, determination of Enterobacter cloacae, Klebsiella pneumoniae, Clostridium : . : . .
Bacillus subtilis. LOD,, of B. subtilisis 25 cfu/mL perfringens, Yersinia enterocolitica) Table 3: Results of comparability study with compendial sterility test
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