July 18, 1985

U.S. Nuclear Regulatory Commission
Region III

Materials Licensing Branch

799 Roosevelt Rd.

Glen Ellyn, IL. 60137

Re: Control No. 79162
Dear Mr. Mideria:

In reference to our phone conversation on Wednesday, July 17, 1985, concerning
our amendment for establishment of a Regional Cerebral Blood Flow Laboratory, 1
have attached the following items that you requested: 1) Standard rCBF Clinical
Protocol, 2) Literature concerning the Harshaw System 400.

As we discussed, the extreme sensitivity of this diagnostic procedure will
not tolerate a leakage of Xenon-133 gas in excess of a few percent of the administered
dose. It is for this reason that extra protective measures such as those listed
as "Specific steps taken to minimize 133 Xenon leakage" within the enclosed clinical
protocol are taken. Therefore, due to the sensitivity of this procedure and the
extra protective measures taken, we request that our leakage rate of 10%Z, which is
noted in parts 5 and 6 of our amendment application, be approved and our amendment
granted.

If you have any further questions or require any additional information,
please contact me.

Sincerely,
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Nuclear Medical Physicist
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STANDARD rCBF CLINICAL PROTOCOL

Regional Cerebral Blood Flow Analysis (rCBF) is a

noninvasive quantitative measurement of cerebral hemodynamics,

The method has been used for:

)
2.

3.
4.
5.

Management of critically injured patients (head trauma)
Evaluating patients for extracranial/intracranial
bypass (superficial temporal to middle cerebral artery
bypass)

Diagnosis of migraine

Evaluation of carotid endarterectomy

Evaluation of strokes

Normal subjects and category 4 and 5 patients (above) will

be tested at Harper Hospital.

The normal procedure:

1.

2.

The purpose of the procedure, its investigational or
diagnostic nature, the apparatus and the approximate
length of the testing period are all explained.

The appropriate consent form is signed by the subject,
Hair clips, earrings or other head adornments are
removed, A disposable paper cap is placed on the
subjects head for hygenic purposes, The subject is
placed supine on a stretcher.

A close-fitting, comfortable face mask is selected and

located over the subjects mouth and nose. Careful



10.

gselection of the appropriate face mask is a key step in
the elimination of gas leakage during the study. The
face mask is held in place by carefully adjustment of
the elastic retainers.

The subject is allowed a ten minute acclimatization
period before the test is started.

The subjects head is carefully positioned within the
probe holder helmet (the probes are initially locked in
a withdrawn position). The position of the helmet in
relation to bony landmarks is carefully adjusted. Each
probe is advanced until it presses lightly against the
scalp without discomfort to the subject. Each probe is
locked in place.

A corrugated plastic tube is used to connect the face
mask to the gas delivery/extraction device, The
subject is allowed to adjust to the new situation.

The delivery unit is charged with 133 Xe to a
concentration of approximately 12 mci/litre (requires
approximately 30 mci load).

The data collection program is initiated and the
subject wunknowingly inhales a 133 Xe and air mixture
for one minute,

At the end of this period the subject is switched to
breathing room air and the expired gases are collected

in an activated charcoal filter within the



delivery/extraction unit. The build up of radio
activity within the fil*er is measured and displayed on
the collection device. Alarms are fitted to indicate
impending filter saturation.

At the end of the washout period (15 minutes including
1 minute of inhalation) the test is concluded. The
probes are withdrawn from the subjects head, the face

mask is removed and the subject allowed to sit up.

A brachial blood pressure is taken and 3 milliltres of

blood drawn for hemoglobin and PCO2 determinations.

Specific steps take to minimize 133 Xe leakage:

1.

Careful subject selection: only cooperative,
conscious, coherent subjects will be tested.

The nature of the study will be carefully explained,
particularly the need to remain still to ensure a leak
free mask/face junction,

Difficult mask fitment may be overcome by the use of
suitable gap-filling  material (uncooked pancake
batter). Subjects with beards and moustaches may be
required to shave.

A suitable fan may be mounted above and behind the
helmet in such a way that any 133 Xe gas would be blown
away from the scintillation detector in order to
minimize extraneous contamination and to provide the

subject with a less claustrophobic environment during




6.
7.

the study.

A suitable 133 Xe leakage monitor, Xenogard, will be
located in the testing area and will be in operation
during the study.

133 Xe will not be stored in the testing area.
Appropriate air supply and extraction rates will be
maintained in order that, should a leak occur, the leak
will be confined to the study room and not spread to
adjacent a}cas.

Appropriate documentation of isotope use, background

activity and cumulative exposure will be maintained.



SYSTEM 400" INTROLCUCES QUANTITATIVE AND FUNCTIONAL
rCBY MEASUREMENT PLUS ADVANCED XENON DELIVERY.
»
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INTRODUCING THE NEW HARSHAW rCBF SYSTEM 400
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