
Internet-based systems of allocation and
randomization are also available, for example,
a vendor called, Sealed Envelope, Ltd,
located in London, England. Clinical trials that
have used this vendor are cited in footnotes
(38,39,40). Swingler and Zwarenstein (41)
describe a technique similar to the above-
described envelope technique, but it is not as
secure. Their method uses sealed envelopes,
but no carbon paper. Berger and Weinstein
(42) document a number of clinical trials
where the sealed envelopes were tampered
with, for example, by holding the envelopes
up to the light. Use of aluminum foil can pre-
vent this particular tampering problem.

Clinical trials on human subjects may
include an independent organization, called an
IDS, whose members are the only ones to
receive and know the study arm assignment.
In other words, the IDS is the only party that
opens the envelope. Bottles of pills or vials are
coded with symbols that only the IDS under-
stands, that is, the bottles of pills would not be
labeled as, “Treatment A” and “Treatment B.”
Study investigators, physicians taking care of
patients, statisticians, monitoring boards,
would have no information about what arm a
participant is in, until there is a formal deci-
sion to unblind specific subjects, subgroups, or
the entire study population.

A pharmacist can be informed of patient
assignment by code in order to dispense pla-
cebo or the appropriate dose of study drug to
each subject, as used, for example, in the cited
study (43).

e. Allocation by Coin-Toss Versus
Allocation by Sealed Envelope

While enrolling subjects in a clinical trial, it is
possible to allocate each subject, as they are
enrolled, to either Treatment A or Treatment B,
by flipping a penny. Heads means Treatment A,
while tails means Treatment B. As mentioned
above, a problem with this technique, is that it is
statistically possible to have all subjects allocated
to receive Treatment A (and none receiving
Treatment B). Thus, the coin-toss method must
not be used. Allocation by sealed envelope abso-
lutely ensures that equal numbers of subjects
receive Treatment A and Treatment B.

III. BLOCKED RANDOMIZATION

For most clinical trials, subjects are enrolled
one by one, over the course of many months.
The simplest allocation procedure is complete
randomization (analogous to repeated coin-
tossing in the case of two arms), where each
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