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Therapeutic Development Introduction 

 

Therapeutics: used to treat anything of disvalue (not just necessarily diseases) i.e. wrinkles, pregnancy, 
plastic surgery etc. 

Types of Therapeutics 

- Pharmacological agents (drugs) (natural or synthetic) 
- Physical Therapies 
- Psychological therapies 
- Gene therapies 
- Vaccines 
 

Multiple therapies can be used to treat the same condition i.e. obesity: 

- Physical Treatments: gastric bypass surgery 
- Psychological/Behavioural Therapies: diets & exercise (some scientific, some fads) & cognitive 

behavioural therapy 
- Pharmacological (biopharmaceutical): faecal transplant 
 

Health: dynamic state of wellbeing, physical, mental and social health 

Disease: a condition that causes harm (definition of disease can change over time) 

 
Therapeutic Goals: improve individual & public health, relieve human burden of disease, improve 
quality of life cure or minimize the disvalue associated with a condition/disease (i.e. alleviate current 
symptoms & improve future prognosis & reduce impact of future disease) 

Measuring Therapeutic Benefit 

- Objectively measured (reduced infection, lowered BP) 
- Subjectively measured (reduced pain, feeling of wellbeing) 
- Measured using therapeutic group vs placebo group 

 
Quantifying Therapeutics 

Individual level: does the disease endure & are there drug side effects? Clinicians can inform as to the 
effectiveness of a treatment 

Population Level: 

- Pharmacoepidemiology: calculating the benefits of a therapeutic treatment given to a large 
disease population & taking into account variations to disease severity and positive or negative 
responses to treatment 

- Pharmacoeconomics: financial cost vs the health gain of a therapy, reduce healthcare costs, 
increased productivity 
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Exploratory Toxicology Studies 

Acute dose-range finding studies using two species (rodents, rabbits, monkeys or dogs) administered 
(ideally) in the same formulation that will be given to humans 

1st Stage: single injection of drug at wide ranges of dose (10, 100, 1000mg/kg) with basic health and 
wellbeing compared to controls observed over the following 2 weeks, followed by gross autopsy 

2nd Stage: based on stage 1 findings, dose more refined (4-5 different ranges) spanning the predicted 
therapeutic range and high into the predicted toxic range, single dose given again, but more detailed 
analysis and autopsies performed 

3rd Stage: same measurements as stage 2 but drug administered once/twice daily for 2 weeks 

 

Regulatory Toxicology Studies 

Biopharmaceuticals: less toxic: broken down into simple peptides/amino acids rather than reactive 
metabolites (small molecule drugs) & usually no need for genotoxicity & carcinogenicity testing 

Safety Pharmacology: acute dose at predicted therapeutic dose is given and animal’s response is 
closely monitored with a range of tests including: 

- Core battery: CNS, cardiovascular and respiratory systems analysed 
- Follow-up tests: specific tests to further characterise/examine effects detected in the core tests 
- Supplementary tests: specialised tests on required if drug structure/pharmacology is known to 

cause a specific effect or have any interaction 
- QT interval prolongation: heart arrythmia which is a common problem with small molecule drugs 

& can be detected using an ECG and other specialised testing 
 

Genotoxicity: testing to determine if the drug causes small genetic mutations or significant 
chromosomal damage 

- Test 1 (Ames Test): mutant form of salmonella which cannot produce histidine and hence 
required histidine to be present in the environment to survive. If the drug acts as a mutagen, 
there is a high likelihood that it will transform the bacteria to its wild-type form which can produce 
histidine and survive in a low-histidine environment 

 
- Test 2: In-Vitro Chromosomal Damage In Mammalian Cells: drug is given to cultured cells and 

examined microscopically to detect damage 
 

- Test 3: In-Vivo Chromosomal Damage In Rodent Haemopoietic Cells: if chromosomal damage 
occurs, then when a cell divides, chromosomal fragments can be left behind which form 
micronuclei which are easily observable in RBCs due to main nucleus being removed, but the 
micronuclei remaining 
o Mice are treated with the drug for 2 days, after which RBCs are analysed microscopically for 

the presence of micronuclei 
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Complimentary Medicines: alternative therapies which are not considered western medicine (i.e. 
herbal medicines, psychological therapies etc.) 

- Not usually subject to proper testing and most likely to fail if tested 
- Effective as placebos however can discourage use of real medicine & can be expensive 
- Health claims often include may assist etc. and are dubious 
 

Regulation: risk-based approach with high or low risk categories 

- High risk drugs registered on ARTG (Australian register of therapeutic goods) 
- Low risk drugs (alternative therapies) listed on ARTG 
 

Nocebo Effect: dummy drugs which enhance or trigger negative symptoms even without the 
presence of the active ingredient 

 

Dementia (Learning & Memory) 

Dementia: progressive decline in a person’s functioning over time which can be caused by one or 
many illnesses 

4 Lobes of the Brain 

- Frontal: planning, insight, learning, interpretation & behaviour 
- Parietal: patterns (language, arithmetic & everyday tasks) 
- Temporal: memory 
- Limbic Region: sleep, appetite & emotions 
 

Common Signs & Symptoms of Dementia: changes in memory, attention, language, emotions, 
behaviour, physical abilities, planning/organising and insight & reality 

 

Laws of Dementia 

Law of Disturbed Encoding: no longer able to successfully transfer information from short term 
memory to long term memory (no new memories) 

Law of Role Back: long term memory contains all old memories, eventually long them memory will 
deteriorate starting with new memories and moving to older ones (rolling back) 

Dementia Causes (most common in 60+ age brackets)    

Alzheimer’s Disease (70%) 

Vascular Disease (20%) 

Other Illnesses (10%) 
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