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Drug Development Process Involving 
Radioactive Materials

6 Chemical synthesis of drug candidates is organic 
chemistry combined with the chemistry to incorporate 
C-14 or H-3 at a convenient site in the final product.

6 If the candidate is incorporated with C-14, it undergoes 
biokinetic testing in animals (mice, rats or primates).

6 If the candidate is incorporated with H-3, it usually 
undergoes in-vitro assay testing.

6 Both isotopes are handled in the laboratory at 
hundreds of mCi quantities or in the case of H-3, at the 
Ci quantity level (the latter, as a gas).
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Sources of Activity: C-14

6 Carbon-14 is supplied from vendors such as

4Perkin-Elmer - Waltham, MA, United States 

4American Radiolabeled Chemicals ïSt. Louis, MO

6 The starting chemical forms vary considerably:

4Paraformadehyde ï(CH2O)n  (n = 8 - 100) 

4Potassium cyanide - KCN 

4Cyanoacetic acid - NCCH2COOH 

4Carbonyldimidazole - (C3H3N2)2CO)
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Sources of Activity: C-14

TriTec C-14 Manifold

14-CO2 can be adsorbed on stainless steel traps at room temperature. 

Heating of a trap with adsorbed 14-CO2 results in release of 14-CO2 to an 

equilibrium pressure depending on the temperature of the trap. The 

chemical reaction with 14-CO2 is performed using a manifold system of 

stainless steel. After the reaction, surplus 14-CO2 can be readsorbed on 

the trap for further use. 

The manifold consists of a 

connector to a vessel for the 

production of 14-CO2, two traps to 

adsorb 14-CO2 and connectors 

for the reaction vessel and a 

distillation ampoule or a NaOH 

trap.



5

Sources of Activity: H-3

6 Tritium gas is obtained from a device manufactured by 
Lablogic (UK), formerly IN/US (Florida).
4See Edward Rapkin, Gavin Steele, and Russell Schavey, Modern Tritium 

Handling in the Synthesis Laboratory, American Laboratory, Volume 27, 
No. 15, p 31 (October 1995)

Trisorber for H-3 Management

After heating under vacuum, T2 is admitted to one of the three 

uranium beds where the gas is taken up rapidly, forming UT3. 

The reaction flask is put in place and evacuated. 3He, the decay 

product of tritium during storage, is pumped off. By controlled 

heating of the storage bed and monitoring the gas pressure, a 

measured amount of T2 is delivered to the reaction flask and the 

flask. T2 that does not enter the reaction flask is reabsorbed in 

the primary storage bed by permitting the bed to cool. 

The tritiation reaction is allowed to take place. Any unreacted T2 

in the reaction flask is collected in a second uranium bed 

reserved for waste. A third bed is available to store deuterium 

for pilot studies 
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Regulatory Concerns

6 New York State Dept of 
Environmental Conservation 
(NYSDEC) is our regulator.

6 Permits with emission point 
annual caps are issued to 
licensees if the emissions can 
exceed 10% of the limits 
specified in NYSDEC 
regulations (6 NYCRR Part 
380).

6 Wyeth has caps for 3 emission 
points associated only with 
radiosynthesis operations.

Emission 
Point

H-3 Cap 
(mCi)

C-14 Cap 
(mCi)

22216 800 800

22217 5000 1000

25016 800 800
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Integrating Measurements

6 We decided over a decade ago to use an integrating 
device that collects emissions over a typical work day 
of 10 hours.

6 The system is based on a chemical reaction between 
CO2 and NaOH.

2NaOH + 14CO2­ Na2CO3 + H2O

6 An aliquot of the Na2CO3 + H2O is collected and 
counted in a liquid scintillation counter.

6 Both H-3 and C-14 can be captured in solution.
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Wyeth H-3/C-14 Air Samping System

Wyeth H -3/C -14 Air Sampler

Silica -Gel
Air Dryer

Air -Flow
Meter Air Pump

Tube Furnace
Glass Fiber

Filter

Gas Dispersion
Column

O.2 N NaOH

Timer

Exhaust
3300 CFM

Fume Hood
Exhaust Air

The Air Sampler Consists of Several ñOff-the-Shelfò Components

To release the

CO2 from the 

Compound.
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~450

~100 

Porosity ñCò frit20 to 24 mm OD of sleeve around air delivery tube

Spiral rod is not part of air

delivery tube. It serves only to slow 

rise-time of bubbles. Attached to outer 

sleeve.

~45

~55Approximate dimensions in mm unless otherwise noted.

Air out 

~3 in OD

~45

~60

~1.5 to 2.0 in OD of outer tube

Custom Made Gas Scrubbing Bubbler

Teflon valve.

Air delivery tube

Cost: $800.00
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Wyeth H-3/C-14 Air Sampler

Sampling Line to 
Stack & Filter

900º C 
Furnace


