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Abstract

Rationale: To construct and validate a facility utilizing clean room
characteristics for the study of subjects’ responses to inhalational
challenges of Juniperus asheii (Mt. Cedar) pollen.

# 67 Structural Characteristics and Validation of Biogenics Research Chamber

Methods: Mechanical

 Two chambers, with a central control room and staging area, were built
with clean room technology.

» Air handlers are independently computer-controlled to adjust for full

to Juniperus ashell (Mt. Cedar) Pollen
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Controls and Mildly to Moderately Sensitive Subjects

Figure 1. Mean Total Symptom Scores Over Time in Normal
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Figure 3. Mean Total Symptom Scores Over Time of Normal Controls,
Mildly to Moderately and Highly Sensitive Subjects in a Non-Primed

Chamber Run

Table #1: Air Flow from Diffusers and outflow through Exhausts.

20

Methods: Two compact chambers were constructed with clean room occuioanc.y ét ri1aX|maI outsu.je temperatures.. _ Sensitivity Group 0 Sensitivity Group Diffuser Run #1 Run #2 Exhausts Run #1 Run #2
materials. The air handling system chilled outside air in a single pass. * Outside air is filtered and chilled or warmed in a single pass through the d ~®- Control 0 &= Control 01/19/10 07/14/10 01/19/10 07/14/10
Powered, filtered diffusers delivered air and powered filtered exhausts system and distributed from ducts by filtered, powered diffusers from S ~-®--  Mild/Moderate = @ Mild/Moderate #1 1.0 1.0 2.7 2.8
removed equal amounts to maintain a laminar flow. Pollen was delivered the ceiling and exhausted Dy filtered, powered vents at the floor level. E s o e #2 1.0 1.0 2.6 2.7
by a feeder into a vortex created by an eductor thru a series of stainless- Air Exchange rates are 12 full cycles/hr. 2 £ 15 #3 1.0 1.0 2.4 2.6
steel tubes. Mt. Cedar sensitive and non-allergic control subjects were » Pollen is delivered by a computer-controlled feeder into a vortex £ *,_-9,_ #4 1.0 1.0 2.0 2.4
exposed, outside the pollen season, to an air sham run and increasing created by a blower augmented by an eductor. cfs § #5 1.0 1.0 2.4 29
increments of pollen over a 5 hour time period. Symptoms and pollen « Pollen is dispersed through a series of stainless steel tubes with S c—(@ #6 0.9 1.0 2.1 2.5
counts were recorded at 30 minute intervals. specially-bored ports and specially-machined joints locked by hand- o S
Results: The chambers are 10846 and 6655 cubic feet and seats 50 cranked clamps that allow for directional adjustment of pollen levels. e O S ___4
subjects and 14 technicians and 25 subjects and 7 technicians * Pollen counts are performed utilizing two different manual Allergenco lo=" - i . , : L
respectively. Temperature and humidity were maintained at optimal levels systems mounted on platforms at 46” from floor level. =T Measurements were tgken with a hot wire anemo_me_te_zr for '°W. flow/air velocity in
When fully occupied. Alr flow from diffusers measured 1.0 meter/second. « Chairs and tables within the chambers are movable to allow for ease of > e - i ;neetgrrzizerzc;]r;df.oi'Ftitieeaérifilﬁsv;/)rm te ?esstjtres—\é)v%rg) r:)c;ttﬁgnlg\?vziilgg gfheaiﬁgtt (tieitezvlfen—tg %é\;vo
Air flow out exhausts_measured 2.65_ meters/second. Pollen counts ranged cleaning and for different configurations for different protocols. N G St o - . o’ | SN | I P (  P=Y. P » P=0.1U0).
from 1300-12500 grains/M3. No subjects responded to the air sham run. _ _ o =%~ __|__--9%""" Pl o ... ) IR EEEhh bt B
Mt. Cedar allergic subjects responded in increasing numbers and intensity * Audio and video systems are used for communication between the i, -1 T JP T N I
as pollen levels were increased. Two non-sensitive subjects experienced chambers and control room. bl e | O | i' ------- . i' ------- booeo. . . -1
low-level symptoms at high pollen counts. * An alternative energy source is a diesel-powered electrical generator L

P P with sufficient capagiiy to power both ch:mbers under full ogerational > o > 120 50 H80 210 249 210 590 . A | | IO | ! SR IR S ’i" -~ —§--- ’i‘
Conclusions: The chambers functioned within the parameters for which mode for 24 continuous hours. Time (minutes) 0 0 00 o0 150 180 210 o0 270 200
;Ilii{evgf;erecliisi’igge:ih ?ﬁ?;ﬁzrﬂﬁvgg g??)%(l)lgﬂ ?ngsiies?ﬁaril ;uvr;'r’:ggglc _ _ i 0 1,600 2,230 3,050 3,725 4,334 4,450 5,734 6,330 7,100 | Cassette Counts(m®) Time (minutes)
natural exposure. Some non-sensitive subjects may experience symptoms M eth OdS - O pe ration al Wlth out S u bJ ects 0 e T T T s T e s eo ‘E’Z%‘Z? gZiJen(;sr/(r:rr])) CO \\ C L U S | O \\ S

: fni : . : : : : 4,425(+/-450 6,600(+/-700 Pollen Grain/m3
at high pollen levels. Priming runs will be necessary.  Preliminary chamber runs were done without subjects with maximal (o oo i
ngpmeint In place to determine air-flow characteristics and polien There were no responses within the first thirty-minute sham interval when no pollen was being All subjects underwent a second chamber run utilizing intermediate pollen levels. There was an
ISpersa delivered. The mean Total Symptom Scores (TSS) are shown for the two sensitivity groups with symbols intermediate response with most patients reacting with symptoms similar to their first challenge. Only two
representing the mean and solid vertical lines representing the standard deviation (SD). A repeated- of eleven normal controls had minimal symptoms. The mean TSS are shown for the three sensitivity
. . - - . measures linear model of TSS in terms of group (normal controls, mildly to moderately sensitive subjects) groups (with SD). A repeated measures linear model of TSS in terms of group and time found a significant ° i I " I
I ntrOd UCtI On M ethOdS - Ope ratl Onal Wlth Su bJ eCtS and time found a significant group x time interaction (p=0.02) indicated by the non-parallel mean group x time interaction (p=0.008), indicated by the non-parallel mean trajectories. For the mildly to BlogenlCS ResearCh Chamber funCthned aCCOFdlng to

trajectories. Only two of eleven normal controls had minimal symptoms. Pollen grains/m3 were compared moderately sensitive subject group, the TSS gradually increased to modest levels with moderately engineering Specifications_
between 3 Allergenco MK-3 movable stage systems and 5 Allergenco PosiTrack disposable cassette increasing pollen counts (p<0.001, test for trend).

systems at fixed locations. The Allergenco MK-3 system tended to closely track the cassette system at ° A”— handlers maintained |aminar ﬂOW and constant tempe rature
increasing feeder rates with variations of approximately 10% at high rates. For the mildly to moderately o o
. . . and humidity control within target range.
Figure 4. Mean Total Symptom Scores Over Time of Combined

sensitive subjects, the TSS gradually increased to modest levels with moderately increasing pollen counts
Mildly to Moderately and Highly Sensitive Subjects in a e The po”en de|ivery System dispersed po”en IN a uniform

» Mt. Cedar sensitive and normal control subjects, upon meeting entry
criteria, were exposed to increasing amounts of pollen to determine
levels sufficient to cause symptoms.

« Use of a pollen challenge chamber may be a more accurate and
effective mechanism than natural exposure for studying the attributes
if medication and the inflammatory responses of allergic
rhinoconjunctivitis. « Symptoms were self-scored on a scale of 0 (absent), 1 (mild), 2

(moderate), and 3 (severe). (p<0.001, test for trend).

* Limitations of natural studies include differences in pollen exposure of

subjects, uncontrollable weather conditions, and subject compliance. * Symptoms that were scored included nasal congestion, sneezing, Final Run After Priming
These factors are controlled in a pollen challenge chamber. rhinorrhea, and itching. Ocular symptoms included redness, tearing, Figure 2. Mean Total Symptom Scores Over Time of Selected Mt. Cedar Highly 20 Mannetr.
: . . - and itching. Sensitive Subjects In a Non-Primed Chamber Run —®— PRIMING RESPONDERS : : - :
« Juniperus asheii (Mt. Cedar) pollen allergy is a robust model in South : N -
Texallos commonly(used in na)tupral studiesggf pharmacologic efficacy. » Chamber Run #1: Because of safety concerns, 26 mildly to moderately = T * No subjects responded during a blinded air-sham chamber run.
With a large, highly-sensitive population to Mt. Cedar pollen, a Mt Ledar sensiive and LL hormal control subjects were selected for 2 . » Two of 11 non-allergic subjects responded with low-level,
chamber enhances our ability to study the effects of medication and € Inifial non-primed chamber run. g ; A sianif
the inflammatory responses with greater precision than would be « The pollen dispersal system was activated without pollen for an Air-only £ e 4 - Insigniticant symptoms
ible th h natural : sham run to determine placebo effect. = o _ - I .. : : :
possible through natural exposures _ P | | £ 2 - « Non-priming runs were unsuccessful in triggering symptoms at
» Pollen was delivered through the pollen dispersal system in a 2 S 1 T : : : : : -
Objectives graduated fashion with counts in grains/M3 at 30 minute intervals g £ pe adequate levels in a tlmely fashion in S|gn|flcant numbers of
« Subjects recorded signs, symptoms, and adverse responses at - | }/—)5 p =i ) i Subiects_
 To determine air-flow characteristics of the air-handlers in two (2) baseline and 30 minute intervals on a manual chamber diary card. S0 R N R 2 v - i o _ _ _ _
independent pollen challenge chambers. . Chamber Run #2: Fifteen (15) highly-sensitive subjects to Mt. Cedar | et 5 // . i ____________ | 1 * Priming chamber runs will be necessary to identify subjects
« To determine dispersal of pollen in order to achieve uniform were selected for a non-primed chamber run utilizing higher pollen 5 = / k- suitable for StUdy within the chamber.
distribution throughout the chambers. levels in graduated fashion. - 7 ‘ _
« To determine the dynamics of the pollen feeder system in achieving * Chamber Run #3: The mildly to moderately sensitive, the highly R . | » No serious adverse events occurred.
and sustainina adeauate levels of pollen within the chambers. sensitive, and normal control subjects were combined in a non-primed ¥ 0 30 60 90 120 TR - -
J a%ed P chamber run utilizing stable pollen counts. ° 20 60 %0 120 150 180 210 540 270 200 Time (minutes) ° UtI|IZIng Mt. Cedar pO”en in the chamber prowdes a new model

* To determine safe levels of pollen grains/M3 to stimulate nasal and
ocular symptoms in Mt. Cedar sensitive subjects.

for studying allergic responses.

 Priming Chamber Runs: Initiated upon recognition that priming would
be necessary and high levels of pollen would be required.

Time (minutes)

12,000 (+/- 1,400) Pollen Grain/m3

Pollen Grain/m3

1,981 3,431 4,325 5,424 6,550 7,711 9,233 8,621 10,177 11,167

» To determine if there is a placebo effect during a blinded sham run. « Priming runs were done on sequential days.
« To determine if priming runs are required for Mt. Cedar sensitive « Subjects were considered primed if meeting priming criteria (TNSS>6) Highly sensitive subjects were selected based upon clinical, history, diary data from a previous natural After priming runs, there were symptoms sufficient for pharmacologic and immunologic studies. TSS
subjects. on 2 consecutive days. trial, and size of a prick skin test. TSS increased over time in the chamber (p<0.001, test of trend). Their increased over time (0<0.001, test of trend).

response to higher pollen counts over a shorter time period than those with mild to moderate sensitivity
showed a two-fold increase in symptoms.
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