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Fig. 1. Process flow diagram of bovine growth hor mone(Ref. 3).
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Table 1. Example of process volume required for refolding bovine growth hormone.

VOLVME
PROCESSED EFFICIENCY
STEP NO.  PROCES (LITERS) (%)
1. CELL SEPARATION 20 98
2. DISRUPTION (3% 20) og*
3, DEBRIS CENTRIFUGE 20 98
45, WASH/CENTRIFUGE 15 98
6. EXTRACTION 12 100
7. CENTRIFUGE 12 98
89, WASH/CENTRIFUGE 12 98
10. DENATURATION/OXIDATION 7 100
11 CENTRIFUGE 7 9o
12, ULTRAFILTRATION 70 95
13, GEL FILTRATION(FEED) 4 —
GEL FILTRATION(FEED) 13 47+
14. DIALYSIS(FEED) 97 —~
DIALYSIS(DIALYSATE) 2640 72
15. CENTRIFUGE 97 72¢
16, ULTRAFILTRATION 97 100
TOTAL PROCESSED 3,324 LITERS 19% (overall)

*EFFICIENCY REPORTED : ALL OTHERS ASSUMED
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Table 2. GMP guides.

W.H.O. “Good Practices for the Manufacture and

Quality Control of Drugs”

P.I.C. “Basic Standards of Good Manufacturing
Practice for Pharmaceutical Products”

uU.S. “Code of Federal Regulations”

U.K. “Guide to Good Pharmaceutical Manufac-
turing Practice”

France “Bonnes Practiques de Fabrication et de

Production Pharmaceutiques”

EE.C. “Guide to GMP for Pharmaceuticals”

(draft)

HAAo R 7l wWirx] A BAm Adsa
sl Ealell Qe 2] g Fl=ul o) E Lol Table
agh 7he Fabs wegch A%, 34 Qualification &
Prospective Validation© & 2 o]sli=t] o] 1%
Folut FAe) MY AES Az o sh= =
qolaL, AlFA 4ol o] Fo)7l Folli= Retrospective



Table 3. FDA story of validation

1976 :
1976 ©
1978 .
1983 -
1987 :

LVP=large volume parenterals.

Proposed LVP-cGMP
Sterilization validation
cGMP

Software validation

Process validation

Table 4. Validation protocol

A wvalidation protocol should be written in advance,
reviewed, authorized and could include the following.
1. Title page

2. Approval page

-Review and authorization of validation report

3. Introduction/Scope

- Background-why the validation is performed

- What is included : products, equipment, media

- Description of process

- What is to be shown

- How the validation should be done

4. Test objectives

- List in chronological order or of importance

5. Procedure description

- Description of the experimental work

- Measuring equipment to be used(with calibration
method)

- Number of test runs to achieve the desired infor-
mation about the process cycle and parameters

- Time schedule and supply of resources

- Premises/ room specification

6. Responsibility assignment

- Responsible persons/functions
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Table 5. Validation of chromatography : Process pe-

rformance qualification.

e yield after each step

e removal of contaminating reagents, proteins, and
mucleic acids

* inactivation of potential viruses

¢ absence of microorganisms

» reproducible quality, potency, & safety of pro-
7. Acceptance criteria duct
Design —s~ Install —# Prepare —— Start-up —————# Operate ————»
- > Time
Installation
Qualification Performance Qualificatin Retrospective validation

o-dall -

Prospective Validation

Fig. 2. Validation time diagram.
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Table 6. Life time of chromatography media.

Downstream purification of albumin from human plasma

Step Media CIpP Life length
frequency

Desalting Sephadex G-25C 4 cycles 7.200 cycles or 2 years

IEX 1 DEAE Sephadex 3 cycles 600 cycles or 0.5 years
Fast Flow

IEX 2 CM Sepharose 3 cycles 1,200 cycles or 1 years
Fast Flow

GF Sephacryl S-200 HR 5 cycles 800 cycles or 1 years

Quality

Assurance

Fig. 3. Relationship between validation, GMP, and
quality assurance.
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