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ABSTRACT

Cryopreserved hepatocytes represent the current “state of the art” model system for
studying xenobiotic metabolism and drug-drug interaction potential. Advances in
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7-hydroycoumarin incubations and HPLC. Human cryopreserved hepatocytes were

RESULTS

Figure 1. Images of Cryopreserved Hepatocytes Original and Current Thaws

Figure 3. Comparisons of Phase Il Activities determined in Cryopreserved Human
Hepatocytes Originally and Currently

Table 3. Enzyme Induction Data of Cryopreserved Human Lots stored for 3to 5yr
and Recently Thawed and Cultured

seeded on collagen-coated plates, overlaid and monitored over several days for
attachment. Data from each individual lot was compared to its own historical data
obtained post cryopreservation. Viability, yield and viability stability were maintained in
both groups with less than 3 percent difference noted between historical and current
data. The human lots previously characterized as plateable, maintained this quality,
even after long-term storage. CYP activities were sustained also. For example
average (x S.E.) CYP3A activities were 631 + 224 pmol/min/10 cells (historical) and

Cryopreserved hepatocytes were thawed in serum-containing WME and typical microscopic images depicted for A)
original thaw human cryo’d April 2007, B) current thaw human cryo’d April 2007, C) original thaw human cryo’d May
2010, D) current thaw human cryo’d May 2010, E) original thaw rodent cryo’d December 2007, F) current thaw rodent
cryo’d December 2007, G) original thaw rodent cryo’d September 2009, H) current thaw rodent cryo’d September 2009

Phase Il Activities, UGT (A) and SULT (B) were determined in human cryopreserved hepatocytes after
cryopreservation (original) and recently (current). Bars represent averages * S.E. of at least four separate lots
with statistical significance (p<0.05) denoted by an asterisk.

CONCLUSIONS

*Post-thaw viabilities, viability stabilities and viable cell yields were relatively stable for both

Table 2. Phase | and Phase Il Metabolic Activities in Cryopreserved Rodent Hepatocytes the 4-5 yr old lots and the 1-2 yr old lots.

Table 1. Cell Characteristics of Cryopreserved Hepatocytes from Original and Current Thaws Determined Originally and Currently

*Percent differences for any given cell characteristic were < 3% between original and
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activities were observed in long-term cryogenically stored human and rat hepatocytes.

*There was not a statistical difference in SULT activity for either the 4-5 yr old human lots or

Figure 4. Images of Attached Cryopreserved Hepatocytes stored for 3 to 5 yr and
the 1-2 yr old human lots.

The observed decreases in UGT activity in lots stored for 4 — 5 years warrant Cryopreserved hepatocytes were thawed in serum-containing WME and viability ,viability stability and yield Recently Thawed and Cultured

additional investigation to further characterize the impact of long-term storage on determined by Trypan blue exclusion. All data is represented by averages * S.E. of at least four separate

phase Il activity. lots. *Phase | and Phase Il activities determined in rodent lots were stable for both the 4-5 yr old

group and the 1- 2 yr old group. A drop in UGT activity was observed in the 4-5 yr old
rodent lots, however this difference was not statistically significant.
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Figure 2. Correlation Analyses of Original and Current CYP Activities in Cryopreserved
Human Hepatocytes

MATERIALS AND METHODS

Materials Cell culture reagents Williams’ Medium E (WME), Cryopreserved

Hepatocytes Recovery Medium (CHRM®) and Fetal Bovine Serum (FBS) were *Plateable cryopreserved human lots stored for 3 to 5 yr retained functionality and enzyme
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supplied by Life Technologies. Trypan blue solution and all chemicals were purchased gg fgg | ¥ Enaaiun -‘E@ fgg |3 2o vuman Imaqes induction assays revealed that these lots were still attachable after 5 days in culture and
from Sigma-Aldrich. 5 8 160 - 5 8 160 - . g responsive to CYP inducers.
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methods (2). Cells were counted by Trypan blue exclusion. Viability Stability was
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Metabolic Activity in Hepatocyte Suspensions Hepatocytes were thawed in serum- 50 O | g <rciimman o ABGD. | g i induction in cultured rat hepatocytes. Drug Metab Dispos 27:327-335.
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TRADEMARKS/LICENSING

Geltrex™ and CHRM @ are registered trademarks.
(Legal notice: For Research Use Only. Not intended for any animal or human therapeutic
or diagnostic use.)

Two lots of human hepatocytes were cryopreserved at different time periods. Images depict plateable
cryopreserved human lots which were cultured with Geltrex™ or similar overlay for 5 days shortly after
cryopreservation (original) and recently (current).

Enzyme Induction Assays Cryopreserved human hepatocytes were thawed in CHRM®,
allowed to attach for 4 to 6 hr prior to overlay with Geltrex™. Cell cultures were
exposed to inducers omeprazole (OMP), phenobarbital (PB) and rifampicin (RIF) for
72 hours. Metabolic activity assays were performed in situ on the fifth day in culture
and activities determined by LC-MS-MS analyses.

Prototypical CYP Activities were determined in cryopreserved human hepatocytes originally and
currently. Data points represent the averages of three replicates. The solid lines represent correlation
trend lines of the original CYP activity and the current CYP activity.
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