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7 ABSTRACT

A graphical user interface for use by a clinician in the
monitoring of the depth of the anesthesia of a patient. The
graphical user interface comprising a drug library with data
related to a plurality of anesthetic drugs, a drug administra-
tion window for displaying drug administration data, at least
one window disposed for the display of a pharmacokinetic
graph and a pharmacodynamic graph, and a scale selector
comprising a first condition wherein the pharmacokinetic
model and the pharmacodynamic models are displayed and
a second condition where only the pharmacokinetic model is
displayed.
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USER INTERFACE FOR A PK/PD
ANESTHETIC DRUG MODEL DISPLAY

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 USC
§119(e) of the co-pending U.S. Provisional Application
60/851,109, filed on Oct. 12, 2006 and entitled “USER
INTERFACE FOR A PK/PD ANESTHETIC DRUG
MODEL DISPLAY.”

FIELD OF THE INVENTION

[0002] The present invention relates to a user interface for
a life support system, more specifically, the present inven-
tion relates to a user interface for an anesthetic drug model
display.

BACKGROUND OF THE INVENTION

[0003] Inthe operating room, the anesthesiologist needs to
assess the patient’s condition and adjust the therapy using a
wide variety of distinct medical devices. These devices often
have limited communication abilities between each other,
resulting in an incomplete depiction of the patient’s condi-
tion to the anesthesiologist. A clinical must therefore men-
tally keep track of the patient’s level of sedation, analgesia,
and relaxation, the three physiological components of anes-
thesia, based on the clinician’s recall of the drugs that have
been administered, and the clinician’s own familiarity with
each drug’s pharmacokinetic (PK) and pharmacodynamic
(PD) models.

[0004] The practice of intra-operative anesthesia typically
involves administering sedative, analgesic, and neuromus-
cular relaxant drugs or agents to a patient. These drugs
manage the patient’s level of consciousness, pain manage-
ment, and neuromuscular blockade. Typically, each drug has
a pharmacokinetic model that specifies what the body does
to the drug and a pharmacodynamic model that specifies
how the drug interacts with the body. More specifically, the
pharmacokinetic model represents how the drug is absorbed,
distributed, and broken down by the patient’s body. The
pharmacodynamic model approximates the effect that the
patient feels from the administration of the drug. These
models are usually derived in isolation from one another and
are based upon standard demographic information of the
patient such as sex, age, height, and/or weight. However, in
a clinical setting, multiple drugs and/or agents are typically
used together. The interactions between these drugs may be
additive, and produce no additional effects, may be syner-
gistic, and produce a greater total effect than the sum of the
individual drug effects, or may be antagonistic, and produce
less total effect than the sum of the individual effects.
[0005] The interaction between two anesthetic drugs has
been represented by three-dimensional response surfaces.
These surfaces represent the probability of a non-response to
a specific effect at different concentrations of the two drugs.
However, these three-dimensional graphs are complex and
difficult to display on a display that is typically available for
the display of a graph based on an anesthetic drug model.
Therefore, the challenge is to display these varying prob-
abilities of drug interactions on a two-dimensional graph
that can easily be interpreted by a clinician during anesthe-
sia.
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[0006] The display of drug pharmacokinetics and the
resulting pharmacodynamics becomes still more complex
when more than one pharmacodynamic effect must be
displayed on the same graph. For example, when consider-
ing analgesia, one can consider varying levels of pain such
as high pain (intubation) and low pain (post-op). The chal-
lenge is to display these related, but distinct effects on the
same two-dimensional graph. Therefore, it is desirable that
the display be able to display the pharmacokinetic informa-
tion of the effect site concentration of the administered
drugs, at least one pharmacodynamic effect, the probability
of each displayed effect, and reference points to the prob-
ability range of those effects.

[0007] Displays have been developed in the prior art that
show both the PK and PD models to the clinician in a real
time display. This display, however, is limited in its ability
as a clinical user interface. The prior art display only
supports the generic name of drugs, which makes it difficult
for clinicians who aren’t always familiar with generic
names, or often relying upon the common names of the
drugs. Furthermore, the prior art display required the user to
manually enter the concentration of the drug administered
each time. This makes the system more difficult to use by
clinicians who administer different concentrations of drugs
throughout the same case. Further, the prior art display
required that drug administration data be input into the
display in real time. This often resulted in the need for an
extra clinician to be present in the operating room to
manually document and enter the data into the display in real
time.

[0008] Additional limitations of the prior art display
include user interface elements that impede a clinician’s
interpretation of the displayed PK and PD models. Namely,
there was no indication that the pharmacodynamic effec-
tiveness range is a non-linear scale. The lack of such an
indication can potentially confuse a clinician in interpreting
the PD model. Furthermore, when displaying a combina-
tional graph comprising PK and PD models, the scaling of
the graph may be required to be large due to the PD model,
while the drug effect site concentration displayed in the PK
model is relatively small, thus the clinician’s ability to
interpret the PK model is limited by the scaling needed for
the display of the PD model.

[0009] Therefore, it is desirable in the present field of
anesthetic drug model displays to provide a user interface
that improves the ease with which the clinician can enter
drug administration data, allows for the editing of the drug
administration data retroactively, displays both the PK and
PD models on the same graph, and addresses the scaling
problems experienced in the prior art for the drug effective-
ness ranges.

SUMMARY OF THE INVENTION

[0010] A user interface for a pharmacokinetic and phar-
macodynamic anesthetic drug model display is herein dis-
closed. In an embodiment, the user interface displays a time
based display with indications of drug and fluid administra-
tion and graphs depicting pharmacokinetic models and phar-
macodynamic models of the drugs administered. An
embodiment the user interface further comprises a drug
library that comprises frequently used drugs and standard
concentrations of the drugs that are used in a medical
facility. The drug library may comprise both a drug’s
common and generic name and upon selection of a drug and
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drug concentration from the drug library the drug name and
the concentration may be displayed on the drug administra-
tion display.

[0011] In a further embodiment the user interface allows
the editing of the drug name, drug concentration, the infu-
sion rate or bolus amount, and administration time, or the
deleting of an erroneous entry.

[0012] In a still further embodiment the user interface
comprises a therapy window to aid in the interpretation of a
pharmacodynamic effect model for the patient. More spe-
cifically, an embodiment of the user interface comprises a
therapy window divided into equal-probability ranges,
wherein the size of the range within the therapy window
provides a clinician with information about the non-linearity
of the pharmacodynamic effect. In an alternative embodi-
ment, the therapy window may use a non-linear shaded
gradient to depict the probability ranges of the pharmaco-
dynamic effect.

[0013] In a further embodiment of the user interface, the
scale of the graph depicting the pharmacokinetic and phar-
macodynamic models may be modified between a normal-
ized scale representing both pharmacodynamic effect and a
pharmacokinetic effect site concentration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 depicts a screen shot of an embodiment of
the user interface;

[0015] FIG. 2 depicts a screen shot of an embodiment of
the user interface depicting the PK only analgesia scale; and
[0016] FIG. 3 is a schematic diagram of an embodiment of
a system comprising the user interface.

DETAILED DESCRIPTION OF THE
INVENTION

[0017] FIG. 1 depicts a screen shot of a user interface 10.
The user interface 10 may be displayed on a computer
display terminal (not depicted) of a clinician workstation or
on any other suitable display for displaying an anesthetic
drug model present in an operating room. Such a display
may comprise an LCD or other such flat-screen technology.
Furthermore, the workstation or display comprising the user
interface 10 may be such that the clinician interacts with the
user interface 10 using touch-screen technology that is
activated by the clinician’s finger or a stylus. Alternatively
the clinician may control a cursor on the user interface 10
with an input means such as a mouse, data knob, directional
pad, or keyboard; however, it is understood that any type of
input means suitable for entering data into a computer
workstation user interface is contemplated within the scope
of the invention.

[0018] The user interface 10 may be a graphical user
interface (GUI) that may comprise the entire area of the
display, or may be a portion of the area of the display. The
user interface 10 may further comprise a plurality of hori-
zontal display windows 12. In an embodiment, the display
windows 12 may include a drug administration window 14,
a sedation window 16, a analgesia window 18, and a
neuromuscular block window 20. In an embodiment of the
user interface 10, each of the display windows displays the
pharmacokinetic (PK) and pharmacodynamic (PD) informa-
tion pertaining to a specific type of anesthetic effect.
[0019] The user interface 10 may divide the horizontal
windows 12 to each comprise a vertical a drug listing region
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22. The drug listing region 22 displays the name of any drug
for which that window 12 is displaying data. The user
interface 10 may further divide the horizontal windows 12 to
each comprise a vertical graph region 23. The graph region
23 displays graphical and/or numeric data pertaining to the
administered drugs. The graph region may be a time-based
display. The time-based display may include a historical data
region 24 and a future region 26. The historical data region
24 may be separated from the future region 26 by a present
line 25 that indicates the current time in the display. The
historical data region 24, depending on the window 12, may
display data regarding the drugs that have been adminis-
tered, or may display the PK and PD graphs for the drugs
that have been administered. The future region 26 may be
shaded and/or colored differently to distinguish it from the
historical data region 24 and may display a prediction by the
user interface 10 as to the administration of drugs, and drug
PK and PD graphs.

[0020] The user interface 10 may comprise user interface
controls such as a time scale control 30, which may be a drop
down menu, or may be a control button. A clinician could
use the time scale control 30 to select a time duration
displayed in time-based display of the graph region 23. The
user interface 10 may also comprise time navigation buttons
32 for moving forward and backward with respect to time in
the graph region 23. The clinician could manipulate the time
navigation buttons 32 to view more of the historical data
region 24 data for drugs administered previously, or to view
more of the future region 26 data for a prediction further into
the future of patient pharmacokinetic or pharmacodynamic
state. Furthermore, the user interface 10 may comprise a
refresh button 34 for refreshing the display of information
on the user interface 10 to include newly updated informa-
tion, alternatively the user interface 10 may simply refresh
in real time, or at a fast enough refresh rate such that it is
functionally equivalent to real time.

[0021] A clinician interacts with the user interface 10
during the provision of anesthesia to a patient and monitors
the PK models for each of the drugs applied during the
anesthesia and the PD models for the anesthetic effects of
those drugs. The drug administration window 14 displays
the documentation of any drugs that have been, or are being
delivered to the patient in the anesthesia session. A clinician
can document the administration of a drug by selecting a
drug selector button 36 which may open a drug library (not
depicted), which may allow the clinician to select from a list
of available sedation, analgesia, and neuromuscular block-
ing (relaxant) drugs, in various standardized drug concen-
trations. The drugs are categorized within the drug library
based upon the primary anesthetic effect of the drugs.
However, it is understood that an anesthetic drug may have
more anesthetic effects than just the primary anesthetic
effect. The primary effect and any additional effects are
worked into the PD models for these drugs. The drugs listed
in the drug library may also be listed under both the generic
name for the drug and the common name for the drug.
Clinicians often use a drug’s common name in practice and
therefore are generally less familiar with the drug’s generic
name. As such, a drug library listing the drugs under both
names improves the clinician’s ability to properly find and
select the drug that was administered.

[0022] Upon the selection of one of the drugs and a drug
concentration from the drug library, the clinician may be
prompted to enter how the drug is/was administered. This
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administration may be in the form of a bolus, such as from
an injection, or delivered to the patient as an infusion, such
as from a pump. The clinician may then have to enter the
size of the bolus or the rate at which the drug infusion will
be delivered. Alternatively, in the drug selection menu, the
clinician may select that an infusion is to be supplied to the
patient from an infusion pump that is capable of communi-
cating with the user interface 10, such that the user interface
10 may receive a signal from the infusion pump representing
the infusion concentration, infusion rate, and the start and
end times of the infusion.

[0023] After this information has been entered, the drug
name appears in the drug listing region 22 of the adminis-
tration window 14 and a graphical time based indication of
the drug administration appears on the graph region 23 of the
drug administration window 14 at the time entered for the
administration of the drug. For example referring to FIG. 1,
50 mg of the drug Propofol was administered at approxi-
mately 5:27 PM. As a result, the administration of the bolus
is represented as a dot 40 at the time 5:27. The dot 40 is
accompanied by the number 50 to represent the size (mg) of
the bolus that was administered. Furthermore, an infusion of
the drug Remifentanil was started at 5:28 PM. This is
represented as a line 42 that extends from the start of the
infusion until the infusion ends. The line 42 is accompanied
by the number 55 to represent the infusion rate (ml/h) that
is being administered.

[0024] Once the clinician has entered a first anesthetic
drug, the clinician may repeat the process to document the
administration of additional anesthetic drugs to the patient.
Alternatively, the clinician may edit any of the drug admin-
istration documentations that have been made to correct any
errors in documenting the delivery of a drug administration
such as the drug type, drug concentration, or drug amount.
Furthermore, the clinician can document and edit the time at
which the drug was administered such that the clinician need
not document the drug delivery information into the user
interface 10 in real time, but rather can focus on delivering
the drug to the patient, and then retroactively add in the
documentation that that drug was administered.

[0025] When a clinician documents that a drug has been
delivered at a particular time, the effect site concentration for
the drug, or the PK graph, and the total anesthetic effect, or
PD graph, are displayed in the graph region 23 of the
window 12 that represents the primary effect of the drug,
either sedation 16, analgesia 18, or neuromuscular block 20.
As depicted in FIG. 1 Propofol has the primary effect of
sedation therefore in the sedation window 14 the drug listing
region 22 lists the drug name Propofol and the graph region
23 depicts a graph of Propofol PK graph 44. The graph
region 23 of the sedation window 16 also displays the total
sedation PD graph 46. The drug Remifentanil has a primary
effect as an analgesic therefore, the drug listing region 22 of
the analgesia window 18 displays the drug name Remifen-
tanil and the graph region 23 depicts a Remifentanil PK
graph 48. The graph region 23 of the analgesia window 18
further displays an analgesia PD graph 50.

[0026] The Propofol PK graph 44 displays the estimated
effect site concentration of Propofol according to the Pro-
pofol PK model with respect to time. The effect site con-
centration of Propofol initially increases with the adminis-
tration of the Propofol bolus 40. However, as the patient’s
body metabolizes the Propofol, the effect site concentration
of Propofol decays over time.
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[0027] The sedation PD graph 46 depicts the level of the
pharmacodynamic effect that the patient is experiencing.
Therefore as the effect site concentration of Propofol ini-
tially increases, the patient experiences a greater loss of
consciousness. However, other anesthetic drugs that don’t
have a primary effect of sedation nonetheless have a sedative
effect. Such is the case with Remifentanil. Therefore even
after the patient’s body begins to metabolize the Propofol,
the Remifentanil infusion 42 initially furthers the patient’s
loss of consciousness. However, once the infusion of
Remifentanil remains continuous the patient’s loss of con-
sciousness decreases as the Propofol is further metabolized.

[0028] The sedation PD graph 46 is normalized to a scale
measuring total sedation against the percentage of the popu-
lation that experiences a benchmark pharmacodynamic
effect, in this case, the loss of consciousness. A first line 52
labeled “ECs,” indicates the level at which 50% of the
population experiences a loss of consciousness due to the
sedative effects of the drugs administered. The EC,5 marker
54 indicates the level at which 95% of the population
experiences a loss of consciousness. The Propofol PK graph
44 is also normalized and displayed on this scale. The
Propofol PK graph 44 is normalized to the effect site
concentration required of Propofol alone to achieve a par-
ticular anesthetic effect.

[0029] The normalized scale, however, is not linear in its
depiction; therefore, the graph region 23 further comprises
a therapy window 56 that extends between the ECs,, line 52
and the EC,5 marker 54 to provide an indication of the
non-linear scale. The non-linearity stems from the fact that
it takes much more agent to get 95% of all patients to the
desired effect, than it does to get 50% of patients. The
therapy window 56 extends for the period at which the
patient may experience a pharmacodynamic effect. The
therapy window 56 may provide an indication of the non-
linear scale for the PD effect between the EC,, line 52 and
the ECy5 line 54 in a variety of ways. As depicted, the
therapy window 56 may comprise multiple distinct regions
representing equal percentages of effectiveness range. In the
example depicted in FIG. 1 the therapy window 56 is
divided into three therapy window ranges, the 50%-65%
region 58, the 65%-80% region 60, and the 80%-95% region
62. The clinician can note the non-linearity in the scale by
simply viewing the area occupied by each of the therapy
window regions. Alternatively, the therapy window may
comprise more or fewer than three therapy window regions.
Alternatively, the therapy window 56 may comprise a
shaded gradient representing the percentile of the experi-
enced effect.

[0030] Now referring to the analgesia window 18, the drug
Remifentanil has the primary effect of being an analgesic
therefore is listed in the drug listing region 22 of the
analgesia window 18. An analgesia scale 38 indicates that
the PK-PD scale 64 is selected for the analgesia window 18.
Therefore, in the graph region 23 of the analgesia window
18 both the Remifentanil PK graph 48 and the total analgesia
PD graph 50 are depicted. The scale on the left hand side of
the graph region 23 indicates an EC,, line 66 and an EC,
marker 68 which denote the range for the therapy window 56
for the range in which 50%-95% of the population would not
feel the pain associated with intubation. A second therapy
window 70 is also displayed. The second therapy window 70
is indicative of a lower level of experienced analgesic effect.
This analgesic effect is when the population would experi-
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ence the proper level of post-op analgesia 72. A graph region
23 that displays multiple therapy windows, allows a clini-
cian to further monitor the pharmacodynamic effect of the
administered drugs.

[0031] However, in the graph region 23 of the analgesia
window 18, the scale for the graph is normalized in the same
manner as the scale for the sedation window 16. Therefore
the Remifentanil PK graph 48 is difficult to read due to the
relatively small dosage of Remifentanil administered to the
patient with respect to the total analgesic pharmacodynamic
effect depicted by analgesia PD graph 50. This is a common
problem experienced with the display of an analgesic PK
graph 48 and a analgesic PD graph 48 because the typical
dosages of analgesic drugs are relatively small since the
desired PD effect is produced in conjunction with a sedative.

[0032] The clinician may improve the scale to better view
the effect site concentration displayed by the Remifentanil
PK graph 48 by selecting the PK only option 74 of the
analgesia scale 38. As depicted in FIG. 2, the selection of the
PK only option 74 removes the display of the analgesia PD
graph 50 and changes the scaling of the analgesia window 18
to the display a numeric scale of Remifentanil effect site
concentration 76.

[0033] Referring now to FIG. 2 the user interface 10
comprises all of the same drug administration data and
sedation PK and PD graphs as depicted in FIG. 1, however;
the analgesia scale 38 has been modified to the PK only
option 74. In the drug listing region 22 of the analgesia
window 18 the total analgesia indicator 50 has been
removed and only the Remifentanil indicator 48 is depicted.
The same is true in the graph region 23 wherein the total
analgesia graph 50 has been removed and instead only a
Remifentanil PK graph 48 is displayed. Since only the
Remifentanil PK graph 48 is displayed, a better suited scale
may be used to depict the effect site concentration. As
depicted, a PK only scale 76 uses the concentration of
nanograms per milliliter which results in a better scaled
representation of the Remifentanil effect site concentration.

[0034] In an embodiment of the user interface, a clinician
may switch back and forth between the PK/PD scale 64 and
the PK only scale 74 in order to receive information regard-
ing the patient’s total analgesia, or a more detailed view of
the effect site concentration of any analgesic drugs that have
been administered to the patient.

[0035] In an embodiment of the user interface it is impor-
tant that the graphs are drawn in such a way that the most
key information is the most visible on the graph. Therefore,
a specific hierarchy of the graph elements may be followed
such that any previously drawn element is replaced by any
future element if the drawing of both elements conflicts. One
such hierarchy that may be used in an embodiment, as
described in relation to the graph region 23 of the sedation
window 16 in FIG. 2, may be as follows. First the graph X
and Y axes 78 would be drawn. Next the graph grid lines 80,
denoting time intervals, would be drawn. Next the shading
for the background of the future region 26 would be drawn.
Next, the ECs,, line 82 would be drawn. Then for each point
in time, from past through the future, the therapy windows
84 would be drawn. Next, any drug PK graphs 86 followed
by the PD graphs 88. Then, any specific messages and/or
symbols are displayed, such as an interactions valid symbol
90 that indicates that all of the drugs that have been
documented are drugs for which the user interface has a
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valid PK and PD model. Finally, any time independent
messages, such as error messages (not depicted) are dis-
played.

[0036] An embodiment of the user interface may comprise
that the graphs in the graph region 23, including any drug
infusions, pharmacokinetic graphs, and pharmacodynamic
graphs are displayed and updated in real time as the clinician
monitors the display for information regarding the patient’s
depth of anesthesia.

[0037] In a further embodiment, the same PK and PD
graphs as depicted and described in reference to the anal-
gesia window 18 and the sedation window 16 are displayed
in relation to the neuromuscular block window 20 when the
clinician documents the administration of a neurological
blocking drug to the patient.

[0038] In a still further embodiment, despite a drug being
labeled as having a primary effect towards sedation, anal-
gesia, or neuromuscular blocking, the drug may have addi-
tional effects in one of the other anesthetic effect categories.
This may result in producing either an additive effect in the
total sedation, total analgesia, or total neuromuscular block-
ing, or the combination of drugs that have been applied to
the patient may produce a combinational effect greater than
a predicted additive effect.

[0039] FIG. 3 depicts a schematic diagram of an embodi-
ment of a system, such as a critical care system 100. The
critical care system 100 comprises a patient 110. The patient
110 may be receiving an anesthetic agent from an anesthesia
delivery machine 120, or via an intravenous (IV) drug
delivery system 130. Additionally, the IV drug delivery
system 130 may be connected to an IV pump 140. The IV
pump 140 may be used to control the rate and amount of the
drug delivered to the patient 110 by the IV drug delivery
system 130. If the IV pump 140 is able to communicate with
a display 150, the display 150 can receive IV drug admin-
istration data from the IV pump 140. The display 150
comprises a user interface 160 that displays drug adminis-
tration data and PK and PD models to a clinician. Drug
administration data not received by the display 150 from the
IV pump 140 must be entered manually by the clinician. The
clinician may enter the drug administration data into the
display 150 using an input device 170. The input device 170
may be an external input device 170, such as a keyboard.
Alternatively, the input device may be an input device that
is integral with the display 150, such as a touch screen.
[0040] Embodiments of the user interface provide advan-
tages over the prior art in that the clinician is presented with
a single user interface that displays both the pharmacoki-
netic and pharmacodynamic information on a single graph.
Furthermore, embodiments of the user interface provide the
advantage of allowing a clinician greater flexibility in the
time at which the clinician must enter any drug administra-
tion data. By allowing the clinician to enter drug adminis-
tration data retroactively, the need for an extra clinician in an
operating room to simply document the delivery of drugs to
the patient in real time may be eliminated, thus reducing the
number of clinicians that must be present in the already
typically crowded operating room. Furthermore, embodi-
ments of the user interface make it easier for the clinician to
interpret the pharmacodynamic graphs displayed on the user
interface due to the therapy window including indications
for ranges of the effect experienced by patients such that the
clinician is aware of the non-linearity of the pharmacody-
namic effect scale. Improved ease in interpreting PK and PD
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graphs by a clinician can result in the clinician having an
improved sense of the patient’s depth of anesthesia, result-
ing in improved patient care.

[0041] This written description uses examples to disclose
the invention, including the best mode, and also to enable
any person skilled in the art to make and use the invention.
The patentable scope of the invention is defined by the
claims, and may include other examples that occur to those
skilled in the art. Such other examples are intended to be
within the scope of the claims if they have structural
elements that do not differ from the literal language of the
claims, or if they include equivalent structural elements with
insubstantial differences from the literal languages of the
claims.

[0042] Various alternatives are contemplated as being with
in the scope of the following claims, particularly pointing
out and distinctly claiming the subject matter regarded as the
invention.

We claim:

1. A graphical user interface, the graphical user interface
comprising:

a drug library comprising data related to a plurality of

anesthetic drugs;
a drug window for displaying drug administration data of
a drug selected from the drug library;

at least one window separate from the drug window, the
at least one window being disposed for the display of
a pharmacokinetic graph and a pharmacodynamic
graph of a drug selected from the drug library; and

a therapy window associated with at least one window

separate from the drug window the therapy window
comprising an indication of the non-linearity of the
pharmacodynamic.

2. The graphical user interface of claim 1, wherein the
data related to a plurality of anesthetic drugs comprises a
generic name and a common name for each drug.

3. The graphical user interface of claim 2, wherein the
drug window displays the generic name for the drug.

4. The graphical user interface of claim 3, wherein the
drug window displays the amount of the drug administered
to the patient and the type of drug administration.

5. The graphical user interface of claim 1, further com-
prising a sedation model window, an analgesia model win-
dow, and a neuromuscular block model window.

6. The graphical user interface of claim 5, further com-
prising a scale selector comprising a first condition wherein
the pharmacokinetic graph and the pharmacodynamic graph
are displayed and a second condition where only the phar-
macokinetic graph is displayed.

7. The graphical user interface of claim 6, wherein the
scale selector means only controls the display of the anal-
gesia model window.

8. The graphical user interface of claim 1 wherein the
indication of non-linearity comprises more than one prob-
ability range.

9. The graphical user interface of claim 1 wherein the
indication of non-linearity comprises a shaded gradation
based upon probability.

10. A method of displaying anesthetic drug models to a
clinician, the method comprising the steps of:

receiving a selection of a drug from a drug library to be

documented;

receiving drug administration data for the selected drug;

displaying the drug administration data in a drug window;
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displaying a pharmacokinetic model and a pharmacody-

namic model for the selected drug;

displaying a therapy window capable of identifying a

non-linear scale for the pharmacodynamic model.

11. The method of claim 10, wherein the drug library
comprises drug principal effect data for each drug in the drug
library.

12. The method of claim 11, wherein the principal effect
data is selected from the list of sedation, analgesia, and
neuromuscular block effects.

13. The method of claim 12, further comprising the steps
of:

receiving an indication that a scale selector is in a first

condition;

displaying the pharmacokinetic model and the pharma-

codynamic model in the analgesia window; and
displaying the therapy window in the analgesia window.

14. The method of claim 13, further comprising the steps
of:

receiving an indication that the scale selector is in a
second condition;

ending the display of the pharmacodynamic model and
the therapy window.

15. The method of claim 10 further wherein the step of
displaying the pharmacokinetic model and the pharmaco-
dynamic model for the selected drug further comprises the
steps of:

drawing at least one graph axis line;

drawing at least one graph grid line;

shading the background of a future region;

drawing an EC50 line;

drawing the therapy window;

drawing the pharmacokinetic model;

drawing the pharmacodynamic model; and

displaying any messages.

16. The method of claim 15 wherein the steps for the step
of displaying the pharmacokinetic model and the pharma-
codynamic model are performed in the order that the steps
are listed.

17. A graphical user interface for use by a clinician in the
monitoring of the depth of anesthesia of a patient, the
graphical user interface comprising:

a drug window for displaying a plurality of drug admin-

istration data;

a sedation model window disposed for the display of a
pharmacokinetic graph and a pharmacodynamic graph
associated with the drug administration data, the seda-
tion model window further comprising a sedation
therapy window associated with the pharmacodynamic
graph, the sedation therapy window comprising an
indication of the non-linearity of the pharmacodynamic
graph;

an analgesia model window disposed for the display of a
pharmacokinetic graph and a pharmacodynamic graph
associated with the drug administration data, the anal-
gesia model window further comprising an analgesia
therapy window associated with the pharmacodynamic
graph, the analgesia therapy window comprising an
indication of the non-linearity of the pharmacodynamic
graph; and
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a scale selector associated with the analgesia model
window, the scale selector comprising a first condition
wherein the pharmacokinetic graph and the pharmaco-
dynamic graph are displayed and a second condition
where only the pharmacokinetic graph is displayed.

18. The graphical user interface of claim 17, further

comprising a neuromuscular block window disposed for the
display of a pharmacokinetic graph and a pharmacodynamic
graph associated with the drug administration data, the
neuromuscular model window further comprising a neuro-
muscular therapy window associated with the pharmacody-
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namic graph, the neuromuscular therapy window compris-
ing an indication of the non-linearity of the
pharmacodynamic graph.

19. The graphical user interface of claim 17, wherein the
indication of the non-linearity of the pharmacodynamic
graph comprises a plurality of probability ranges.

20. The graphical user interface of claim 17, wherein the
drug window displays the amount of the drug administered
to the patient and the type of drug administration.

#* #* #* #* *
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