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Table 1. IL-2 Step yield from SL fermenter

Overall

e Step yield
Purification step Component %) yield (%)
Insoluble aggregates G3 - 1IL-2 100 100
Solubilization G3 -1L-2 100 100
Enterokinase cleavage hIL-2 30 30
Ion-exchange
chromatography hIL-2 94 28
Gel filtration hiL-2 99 28
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Up~Stream process

- mixing of substrate

- Sterilization

- Fed-batch culture fermenter for the cell mass

- Fed-batch culture fermenter for the production of IL-2

4

Primary recovery process

+ Solubilization

l - Removal of cell debris
- Affinity chromatography

Final Separation and Purification Process

- Enterokinase cleavage
- Ion-exchange chromatography
- Gel-filtration

Fig. 1. Process block diagram fot the production of IL-2.
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PBA chromatography(C-101)
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Ion exchange chromatography(C-103)
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‘Table 2. Fixed capital estimate summary (2000 prices)
 TOTAL PLANT DIRECT COST(TPDC)(physical cost)

[. Equipment Purchase Cost $6,306,000
2. Installation 2,034,000
3. Process Piping 2,207,000
4. Instrumenration 2,522,000
5. Insulation 189,000
6. Electricals 631,000
7. buildings 2,838,000
8. Yard Improvement 946,000
9, Auxiliary Facilities 2,522,000

TPDC = 20,195,000

TOTAL PLANT INDIRECT COST(TPIC)

| ). Engineering 5,049,000
1 1. Construction 7,068,000
TPIC = 12,117,000
TPC = 32,312,000
1,616,000

3,231,000

(12+13) = 4,847,000

iijRECT FIXED CAPITAL(DFC) TPC+12+13 = 37,159,000

TOTAL PLANT COST(TPDC+TPIC)
1 2. Contractor’s fee
13. Contingency
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Labor-Dependent
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*
Waste Treatment/
Disposal

+ Consumables
-

Laboratory/QC/QA

Fig. 3. Breakdown of an annual operating cost.

Table 3. Annual operating cost(2000 prices) calculated from
super pro designer

Cost Item $/Year %

Raw Materials 874000 9.66
Labor-Dependent 342,000 3.78
Equipment-Dependent 7,007,000 77.49
Laboratory/QC/QA 51,000 0.57
Consumables 635,000 7.03
Waste Treatment/Disposal 127,000 14
Utilities 7000 0.07
Transportation 0 0
Miscellancous 0 0
Advertising and Selling 0 0
Running Royalties 0 0
Failed Product Disposal 0 0
TOTAL 9,043,000 100
Table 4. Profitability analysis(2000 prices)
A. DIRECT FIXED CAPITAL 37,159,000
B. WORKING CAPITAL 124,000
C. STARTUP COST 1,858,000
D. UP-FRONT R&D 0
E. UP-FRONT ROYALTIES 0
F. TOTAL INVESTMENT(A+B+C+D+E) 39,141,000
G. INVESTMENT CHARGED TO THIS PROJECT 39,141,000
H. REVENUE STREAM FLOWRATES

kg/year of IL-2(in product) 1.227
1. PRODUCTION(UNIT) COST

$/kg of 1L-2(in product) 7,369,667
J. SELLING/PROCESSING PRICE

$/kg of IL-2(in product) 26,863,739
K. REVENUES($/year) product 29,668,000
L. ANNUAL OPERATING COST 9,043,000
M. GROSS PROFIT(K-L) 20624000
N. TAXES(40 %) 8,250,000
O. NET PROFIT(M-N + Depreciation) 15,905,000
GROSS MARGIN 69.52%
RETURN ON INVESTMENT 40.63%
PAYBACK TIME(years) 2.46
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Fig. 4. Sensitivity analysis on the market penetration
($20/dose, 1.3mg IL-2/dose).
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Fig. 5. Sensitivity analysis on the sales price of IL-2.
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